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NAPTHEPAMU KOHSDEPEHLI,I'I'
€ AKTUBHI HALLI CTEMKXONAEPU

THE CONFERENCE PARTNERS ARE
OUR ACTIVE STAKEHOLDERS

TOB «bickoTTi» € cydacHUM
BUPOOHIYKM TIiIIPHEMCTBOM
XapyoBOIl raiy3i, IKe aKTUBHO
BIPOBA/DKY€ IHHOBAIIIITHI TeX-
HOJIOTi1 Ta JOTPUMYETBCS BU-
COKHMX CTaHIAPTIB SIKOCTI Ta
0e3MeYHOCTI Xap4OBHUX MPOMYKTIB. SIK mpa-
1iesaBellpb, «BICKOTTI» CTBOPIOE MOMKITUBOCTI
st ipodpeciiiHol pearizariii MomoauX Crie-
LiaTiCTIB y cpepaXx KOHTPOJFO SIKOCTI, MiK-
PpOOIOIOTIYHOTO aHai3y, JIabOpaTOPHUX JI0-
CITIDKEHb, PO3POOKH HOBHX TMPOAYKTIB Ta
YIOCKOHAIICHHSI TEXHOJIOTI BHUPOOHMIITBA.
[ligmpueMcTBO MATPUMYE PO3BUTOK TIPO-
(heciiiHIX KOMIETEHTHOCTEH, TIPAKTHYHE 3a-
CTOCYBaHHSI HayKOBHX 3HAHb Ta 3aTy4YCHHS
MOJIOJIMX (PaxiBINB J0 IHHOBALIHIX BHPOO-
HUYHX TIPOIIECIB.

HpAT «Konuepn Xiionpom» —
MOTYXKHE MiIIPHEMCTBO XapuoBOT
MPOMHUCIIOBOCTI  YKpaiHW, IO Mae
OaraTopiuHMii TOCBi Y BUPOOHUIIT-
Bl XJ1I000YJIOYHHX 1 KOHAUTEPCHKIX
BUpOOIB Ta BiJOME CTaOUIEHONO
SKICTIO CBO€E1 MPOMYKINi. Y Iisiib-
HOCTI KOMITaHil BaKJIMBE MICLE IIOCIIA0Th
CY4acHi IMiIXO! JI0 KOHTPOITIO O€3MeYHOCTI
XapUOBUX TMPOAYKTIB, YIOCKOHATICHHS TeX-
HOJIOTIYHUX MPOIIECIB 1 BIIPOBAKEHHS 1HHO-
Baliii y BUpOOHHWIITBO. SIK TMparenaBerp,
«XmiOnpoM» HaJae MOXJIMBOCTI JJISL TIPO-
deciitHOl camopeatizallii MOJOAHUX CIeiia-
JHCTIB, 3ATyYar0uH X 10 poOOTH Y BUPOOHH-
YMX MiIpO3/iIax, J1abopaTopisx KOHTPOIO
SIKOCTI Ta ITiJT 9ac po3pOoOIICHHS] HOBUX BUJIIB
npoxykuii. [linmpuemcTBo minrpumye pos-
BUTOK IPAKTUYHUX HABMYOK, CIPHSE IPO-
(eciiiHOMy 3pOCcTaHHIO Ta POPMYBaHHIO (a-
XOBHMX KOMIICTCHTHOCTEH, HEOOXIIHMX UL
POo0OTH Y CydacHii Xap4oBii ramysi.

@

BISCOTTI'

XNIGMPOM

Biscotti LLC is a modern
food manufacturing company
that actively implements
innovative technologies and
adheres to high standards of
food quality and safety. As an
employer, Biscotti creates opportunities for
young professionals to develop their careers
in quality control, microbiological analysis,
laboratory ~ research, new  product
development, and production technology
improvement. The company supports the
development of professional skills, the
practical application of scientific knowledge,
and the involvement of young professionals
in innovative production processes.

PJSC “Concern Khlibprom” is a
major food industry enterprise in
Ukraine  with  long-standing
experience in the production of
baked goods and confectionery,
known for the consistent quality of
its products. Modern approaches to
food safety control, improvements in
technological ~ processes, and the
introduction of innovations into production
play an important role in the company’s
activities. As an employer, “Khlibprom”
provides young professionals  with
opportunities to develop their careers by
involving them in work across its
production departments, quality control
laboratories, and product development. The
company supports the development of
practical skills, promotes professional
growth, and helps build the professional
competencies needed to work in the
modern food industry.
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TOB «Ekcmiomxen» € iHHO-
BaLHOK KOMIaHIe O01l0TeX-
HOJIOTIYHOTO CIPSIMyBaHHS, JIi-
SUTBHICTD SIKOi TIOB’S13aHAa 3 BUKOPHUCTAHHSIM
CYYacHHX MOJEKYJIAPHO-OI0NOTTYHUX —Ta
TeHEeTUYHNX TMIIXOMIB y IOCHIDKeHHSIX 1
NpUKIagHuX po3podkax. «Excrmomken»
OPIEHTY€ThCA HA BIPOBAIKEHHS HOBITHIX
TEXHOJOTiH y cdepi Oiomorii, 6ioTexHoIoTIT
Ta CyMDKHHMX Tranmy3ed Hayku. Kommanis
3aIiKaBJIeHa y CITBIpaIi 3 BHUITYCKHHUKAMHU
010JIOTTYHMX 1 GI0TEXHOIOTIYHUX CIIeIiab-
HOCTEH, SIKi BOJIOAIIOTH 3HAHHSAMHU 3 MOJle-
KyJISIpHOI 010IT0T11, TEHETHKH, MiKpoOiomorii
Ta Gloindopmaruky. Taka miAroToBKa € Ba-
JWBOI0 JJIsI BUKOHAaHHS J1a00OpaTOpHHX
JOCITI/DKeHb, aHallizy OIOJIOTIYHMX [TaHUX,
PO3pO0IIeHHsS] HOBUX OIOTEXHOJIOTIUHUX Pi-
IIeHb 1 BIIPOBAPKEHHS Cy4YacHUX METOIIB
eKCTIEPUMEHTAIIFHOT pOOOTH.

HpAT «M3MB «Ockap» €
CYY4acHHM  MiJNPUEMCTBOM
XapyoBOi TMPOMHCIIOBOCTI, IIO CHEIiali3y-
€ThCSI HA BUPOOHUIITBI MiHEpaIbHUX BOA Ta
0€e3aJIKOTOILHMX HAIOIB. Y CBOIH JISUTBHOCTI
KOMITaHisl PUILISE 3HAYHY YBary KOHTPOJTIO
SIKOCTI TPOJIYKILii, 0€3MEYHOCTI BUPOOHHUIIT-
Ba Ta JOTPUMAHHIO CYYaCHHX TEXHOJOT1Y-
Hux craHaapriB. [liampueMcTBO 3arikaBie-
HE Yy CHIBIpAIll 3 BUIYCKHUKaMK Oi0jI0riy-
HHUX 1 OlOTEXHOJIONYHMX CIEIaJIbHOCTEM,
OCKUIBKHU IXHS IIATOTOBKA € BAKIIMBOIO IS
3a0€3IeUeHHsT MIKPOOIOJIOriYHOTO KOHTPO-
JIFO0 BOJYM Ta HAMOIB, JTOCHIHKEHHS (Pi3UKO-
XiMIYHHX 1 010JIOT1YHHX MOKA3HUKIB CUPOBH-
HH, & TAKOXX CYMPOBOTY TEXHOJIOTTYHUX MPO-
1IeCiB BUPOOHUIITBA.

egploGeN

MOpPWUHCbKa

Explogen LLC is an innovative
biotechnology company whose
activities focus on the use of
modern molecular biology and genetic

approaches in research and applied
development.  Explogen focuses on
implementing cutting-edge technologies

across biology, biotechnology, and related
scientific disciplines. The company is
interested in collaborating with graduates of
biology and biotechnology programs who
possess expertise in molecular biology,
genetics, microbiology, and bioinformatics.
Such training is essential for conducting
laboratory research, analyzing biological
data, developing new biotechnological
solutions, and implementing modern
experimental methods.

PRJSC MMWF “OSKAR”
is a modern food industry
enterprise specializing in the production of
mineral water and non-alcoholic beverages.
The company places significant emphasis on
product quality control, production safety,
and compliance with modern technological
standards. This company is interested in
collaborating with graduates of biology and
biotechnology programs, as their expertise is
essential for ensuring microbiological
control of water and beverages, analyzing the
physical, chemical, and biological properties
of raw materials, and overseeing production
processes.
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HAI[IOHAJIBLHOrO YHIBepcuTeTy iMeHi IBana dpanka, mokrop ¢iaocodii
JIONEHT KadeapH MikpoOiosiorii JIbBIBCbKOT0 HalliOHATBHOTO
yHiBepcuteTy iMeHi IBaHa dpanka, k. 0. H., JOIEHT
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yHiBepcuTeTy iMeHi [BaHa dpaHka, K. i. H., IOIIEHT
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HaykoBuii komiTet
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3aBimyBad Kadeapu ¢izionorii Ta ekomnorii pocauH JIbBIBCbKOTO
HAIlIOHAJTLHOTO YHiBepcHUTeTy iMeHi IBana dpaHka, K. 0. H., JIOIIEHT
3aBimyBa4 Kadenpu exonorii JIbBIBCHKOT0 HAIIOHATBHOTO YHIBEPCUTETY
imeHi [Bana ®panka, k. 0. H., JOIIEHT
3aBimyBa4 kKadempu ¢izionorii moanHy i TBapuH JIBBIBCHKOTO
HaI[IOHAJILHOTO YHiBepcuTeTy iMeHi IBana dpanka, 1. 0. H., Ipodecop
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yuiBepcurery, PhD, DSc, mpodecop
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BIOAOIYHA TA EKOAOTNYHA OCBITA
BIOLOGICAL AND ECOLOGICAL EDUCATION
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AKTYAAbHICTb BUKOPUCTAHHA METOAY MNPOEKTIB MNP BUBYEHHI
IHTETPOBAHOI'O KYPCY «[MISHAEMO MPUPOAY»

Lpocobuybkuii deparcasHuii nedazoeiynuii yHieepcumem imeri leana @parka, 8yi. Lllesuenka, 23,
M. [poecobuu, 82100, Yrpaina,; e-mail: svitlana.voloshanska@gmail.com

Bezhnar V., Voloshanska S. RELEVANCE OF USING THE PROJECT METHOD IN
LEARNING THE INTEGRATED COURSE “LET’S LEARN ABOUT NATURE”. The article
reveals the relevance of using the project method in studying the course “Let’s Learn About Nature” as
a condition for effective knowledge acquisition by pupils. During the implementation of projects,
pupils have the opportunity to actively and motivatedly learn and self-develop.

3 METOI0 YIOCKOHAIICHHS 3MICTY Ta SIKOCT1 OCBITH, Hacammepes, (hopMyBaHHS TBOPUOI OCO-
OucTOCTI, aJ1aNTOBaHOT IO CYy4aCHUX BUMOT PO3BHUTKY CYCITLIBCTBA, € BAXKJIMBUM BUKOPUCTAHHS B
OCBITHROMY TIpOIleCi IHHOBAI[IMHMX METOIIB HaBYaHHs. EQEeKTHBHOI NeqaroriqyHo TEXHOJIO-
TIEI0 € METOJ| TIPOEKTIB, KU TPYHTYETHCS Ha B3a€MO3B’SI3KY ITI3HABATLHUX Ta PO3YMOBHX
3aBJlaHb, iHTErpawii npuporHuuux 3HaHb (lebpe, 2020). 3acTocyBaHHS METOIy MPOEKTIB MPU
BUBYEHHI iHTErpoBaHOro Kypcy «llisHaeMo IpHpoIy» € aKkTyallbHUM 3aBISIKH (OPMYBaHHIO Yy
IIKOJIAPIB BIATIOBITHUX 3HAaHb, YMiHb, HABHUYOK, IHTEPECY JIO Mi3HABAIHLHOT Ta TBOPYOT AISUTHHOCTI,
CTaHOBJICHHIO JOCIITHAIIBKOT TTO3MIIT Y CIPUHHATTI ¥ po3yminHi ipupomu (Ilepersateko, 2023).
BaxmiBo 3a3Ha4MTH, 10 BIPOBAPKEHHS MPOEKTHOI JISTIBHOCTI NP BUBYCHHI 1HTETPOBAHOTO
Kypcy Bianosigae Bumoram HVYIII, ockinbku nependadae po3BUTOK KIIFOUOBHX KOMIIETEHTHOCTEH
YUHIB uepe3 MPaKTHYHY JLSUIBHICTh Ta CaMOCTiifHE BUKOHAHHS 3aBlaHb. IIpoeKkTHA AiSUTBHICTH
cnpusie BTiieHHIO et STEM 1 STEAM ocBiti, NpoOJIeMHOTO Ta iHTETPOBAHOTO MiIXOIY Y
TIPAKTHI] HABYAHHS, PO3BUTKY JOCIITHAX Ta TOITYKOBHX ¢dopm poboTr (XepyHeHko, 2023).

B ymoBax chorofeHHs MMaro TMIEJIaTOTB €Mi30JHIHO BUKOPHCTOBYIOTH METO] l'IpO€KTlB
IIpH BUKJIaJaHHi Kypey «IlizHaemo mpupoay». BaskinBoro 00CTaBUHOIO JAHOTO (DAKTy € HEAOOLI-
HIOBAaHHS TOTEHINiATy MPOEKTHOI IISIBHOCTI INOAO (POPMYBaHHS KIIOUOBHX Ta HPEIMETHHX
KOMITCTEHTHOCTEH Y4YHIB. 3Ba)KArOud Ha JIONUTIMBICTH 1 OaKaHHS CHpUMaTd iH(pOpMAIlio B
IHTEpaKTUBHIA (GopMi, MOXKHA 3a3HAYUTH, IO TPH BUKOHAHHI TEMATHYHUX MPOEKTIB Cy4acHi
I’ATH- 1 TISCTUKJIACHUKHM 3JaTHI OCMHCIIOBATH, aHai3yBaTH, TBOpUTH. HaOyTTs mocBimy
CaMOCTIMHO PO3B’sA3yBaTH MPOOIEMH, CAaMOPO3BHBATUCS Ta CAMOBJIOCKOHAIIOBATHCS € BaXKITH-
BUM, OCKUIBKH TIPU LIbOMY Yy IIKOJISAPIB 3aKNIAAI0THCSl YMOBH YCIIIIIHOTO HAaBUaHHS B MaiOyT-
HhoMYy [IporoHOBaHMIA 3MiCT TIporpaM iHTerpoBaHoro Kypey «[lisHaemo mprpomy» CTpyKTypo-
BaHMH 3a TeMaMH 1 Tiepei0adae BUKOHAHHS IIKOJISIPAMK OPIEHTOBHUX HABYAIBHUX MPOEKTIB. Tak,
32 MOJEIBbHOI HaB4albHOIO mporpamoro «IlisHaemo mpupomy» (aBT. Kopmesniok T. B.)
PEKOMEH/IOBAaHO Il BUKOHAHHS TaKi HaBYAJIbHI TPOEKTH: «Omun nedp 0e3 cBiTIay, «SIKio
3aukHEe CoHIe, TO. ..», «@opmu, 6apBH i 3BYKH B KUBIH pupoi», «Hackinbku moTpiOHMM € Bee,
II0 MU KyItyeMoy, «[Iprpopa 1 romiHa — Apy3i 9 BOpOru?y, «["amkeTu i 310poB’sh» TOMIO. 3MICT
MOJIENTBbHOI HaBdabHOI porpamu (aBt. bima 1. /1., inme6epr T. I'., Komicauk 4. 1.) mepenbayae
BUKOHAHHS TAaKMX IPOEKTIB: «llepeBarn Ta pH3MKH HPOXXMBAHHSA B TIPCHKIH Ta pPIBHUHHIN
MICIIEBOCTI», «SIK 30eperTH MOBITPSl YUCTHM Y MOEMY HACEJICHOMY ITyHKTi?», «LIBiTiHHS BOANY,
«SIk TBapHWHM BIDIMBAIOTH HA POIIOYICTE IPYHTY», «OKHUTTS pociuH 1 TBapuH OUTs Hacy, «Jlapu
micy», «Bunaxomn Jleonapao aa Bimgi» Ta iH. Ilpu mpoMy TeMa TPOEKTY IS TOCIiHKEHHS
00HpPAETHCS BUMTETIEM, BPaXOBYIOUH PiBEHb PO3BUTKY YUHIB, IX ITi3HABABHY AKTUBHICT, 8 TAKOXK
NoTpiOHe MatepianbHe 3abe3neueHns. [1ix yac BUKOHAHHSA TEMATHYHUX IPOEKTIB CTBOPIOIOTHCS
YMOBH JUII CAMOPO3BUTKY IIKOJISIPIB, BUPOOJICHHSI Y HUX HABUKIB JUISl IPAKTHYHOTO 1 TBOPYOrO
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3aCTOCYBaHHS 300yTHX 3HAHB, PEATi3yIOTHCSI BMIHHS TIOCTAHOBKH CKCIECPUMEHTY Y IIUIOMY,
(OpMy€ETBCS BIACHHH IOCBIJI, HABYAHHS CTa€ OLIBII MOTHBOBAHKM.

Orxe, MPOEKTHA [IANBHICTh HA ypOKax iHTerpoBaHoro kypcy «lIli3Haemo mpupomy»
pOOUTh HABYaHHS aKTHBHUM Ta Ti3HABATLHUM, TIOB’3Y€ TEOPIIO 3 PEATbHUM JKUTTSIM 1 CTBOPIOE
MOXITUBOCTI JUISl JTOCIIDKEHHS TPUPOAW IMKOIApaMu. JlaHWid MeTom He JIMIIe IiBHUIIYE
MOTHBAIIIFO HABYAHHS, & i PO3BHBAE KIFOUYOBI komrieTeHTHOCTI HYILL.



18 «Monoab i noctyn 6ionorii», AbBiB-2026

Kocwmipak B.", Jlonen A.!, Mapuyk O.!, Kaneus H.'>3

MONYAAPU3ALIA 3HAHD MPO BIOPIBHOMAHITTA
YPBOEKOCUCTEM CEPEA LUKOAAPIB HA MPUKAAAI TPOEKTY
«NEO - NATURE EXPLORATION & OBSERVATION»

' Kapnamevxuii nayionansnuti ynisepcumem iveni Bacuna Cmegpanuxa, éyn. Illesuenka, 57,
m. lsano-@panxiscor, 76018, Yipaina,; *nicmposcokutl pecionanshuti ranowagpmmuii napk
im. Cepeis [liousa, Incmumym 6omanixu im. M. I'. Xonoonozo HAH Yipainu;
e-mail: viktoriia.kosmirak.22@pnu.edu.ua

Kosmirak V., Donets A., Marchuk O., Kapets N. POPULARIZING KNOWLEDGE OF
URBAN BIODIVERSITY AMONG SCHOOLCHILDREN: THE CASE OF THE «NEO —
NATURE EXPLORATION & OBSERVATION» PROJECT. The «NEO — Nature Exploration
& Observation» project, supported by the «Teple Misto» NGO, was implemented in 2025 to
enhance ecological awareness among students in Ivano-Frankivsk. The initiative focused on
studying urban biodiversity, specifically bioindicators like lichens, fungi, and mosses, through
interactive workshops, art-herbaria creation, and digital quests. By combining scientific methods
such as light microscopy with creative approaches, the project successfully fostered a community
of young naturalists and increased motivation for environmental education.

VY cyuacHill MIKiIBbHINA OCBITI 0OMeXeHa yBara NpUIUTIETCS] BUBUCHHIO JIOKATIBHOTO 610-
PI3HOMAHITTA, 30KpeMa OpraHi3MiB-0i0iHIUKATOPIB €KOJIOTYHOIO CTaHy MICT — JIMIIAIHUKIB,
BOJIOPOCTEH, TPHUOIB Ta MOXOITOMIOHHX. Y Ce I € OHUM 13 YAHHUKIB 3HWKCHHS 3aralIbHOTO PiBHS
€KOJIOTIYHOT CBIIOMOCTI YYHIB Ta pO3YMIHHS CKJIaJJHUX B3a€MO3B’S3KiB Y TPUPOi. MOXKITHBHM
NIJISIXOM BUPIMICHHS Ii€T POOJIeMH € CTBOPEHHS IHTEPaKTUBHHX OCBITHIX iHILIATHB, SIKi O JOTIOB-
HIOBAJIM LIKIIBHY niporpamy. ¥ 2025 p. 3a ciipusianst ['O «Teruie Micto» Hamu 6yIio peasnizoBaHo
exosoro-ocBiTHii npoekT «NEO — Nature Exploration & Observation». Moro meroro ctao mo-
IIUPEHHS cepell IIKOJLSIPIB 3HAHb MPO HAMOUTBI KpUITTOraMHHIH OJIoK ypOoekocrcTeMu [BaHO-
®paHKIBChKa, CIPUSAHHS (POPMYBaHHIO €KO-010JI0TIYHOTO MHUCIICHHS 1 MiJBHIIICHHS MOTHBALIT
MOJIOJIi JIO BUBYECHHS MPUPOHAYMX HayK. L[imboBor0 ayquropiero Oyiio oOpaHo yuHiB 7—9 KiaciB
M. [BaHO-DpaHKIiBChK, JUIS IKUX OPTaHi30BaHO Ta MPOBEICHO HU3KY OHJIANH Ta o(ailH akTHB-
HOCTEH, 30KpeMa BOPKIILIOIH, MaiCTep-KJIach 1 OHJIAiH-KBeCT. BIpomoBXK OCTaHHBOI JeKaan
2025 p. Ha 6a3i xadeapu Oiomorii Ta ekoyorii KapmaTchkoro HalliOHAIBHOTO YHIBEPCHTETY
im. B. Crethanmnka mpoBeieHO MpaKTUYHI 3aX0Au Ut mKoisipiB. Cepen HUX — Bopkiomn «['prudu
1 IMIIIAHUKN B €KOCHCTEMI MiCTa, ITiJT 4ac IKOT0 YYACHUKH JOCIIIXKYBAIN BUI0BE PI3HOMAHITTS
JXEHI30BaHUX TPHUOIB 32 JJOTIOMOT'OIO CBITJIOBOT MiKPOCKOITi1, TepOapHUX 3pa3KiB Ta MPUPOIHOTO
Mmarepiaiy. I1le oqanM 3ax0/10M cTaB MaiicTep-kiac «CTBOpeHHS apT-repbapiroy, SKuii T03BOIUB
VUHSIM Kpallle 3p03yMITH POJIb OPraHi3MiB Yy MICBKHX €KOCHCTEMax depe3 TBopuMid miaxin. Js
3aJTydeHHS IIAPIIOT ayAUTOpii Ta 3a0e3eYeHHs IHKITFO3UBHOCTI, PO3POOJICHO Ta IMOMIMPEHO 1HTe-
pakTUBHUIT BeO-KBeCT. BripooBx ychoro nepioy peanisarii iHII[IaTHBY HA CTOPIHKAX MIPOEKTY B
comianbHnx Mepexax (Facebook, Instagram) omy6rikoBaHO cepito iH(GOpMAIiHHUX HAYKOBO-
TIOMYJIIPHUX JIOMTKCIB HA €KOJIOro-0ioJioriuny Temaruky. dakTuuHa peastizallis 3arylaHOBaHUX
3aX0/IiB JO3BOJIIA 3ATyYUTH YUHIBCHKY MOJIOAB 10 BUBYEHHS JIOKAITHHOI IIPUPOIH, a TIPOBEICHHS
MPaKTHYHUX BOPKIIOIIB Ta OHIAWH-KBECTY CIIPHSUIO PO3MIMPEHHIO KPYro30py IIKOJSIPIB, (op-
MYBaHHIO CHUJIBHOTH FOHUX HATYPATICTIB Ta IMiJIBUIIEHHIO iXHBOT €KOJIOTTYHOT KYJIBTYPH 1 0013-
Ha”ocTi. Harra komanna Buciosiroe 1mupy nouasky ['O «Terue micto», KapnarcekoMy Harfio-
HaJlbHOMY yHiBepcuTeTy iM. B. Credanuka Ta yciMm, XTO JOITYyYHBCS JI0 peasizallii MpoeKTy, 3a
MOYKJIMBICTH BTUICHHS HAIMX 17€# Ta IIHHUI JOCBI.
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Muxaiisibo JI., lIpymaxk T., HoBiubka 1O., baopko H.

METOANYHI 3ACAAM ®OPMYBAHHS EKOAOIMYHOI KOMMETEHTHOCT!
MAMBYTHIX YYUTEAIB BIOAOTIT Y MPOLECI MPOMECIAHOI MIATOTOBKU

Binnuywruii Oepoicasnutl nedazoziynuit yrnisepcumem imeri Muxaiina Koyrobuncwrozo,
8y1. Ocmposvroeo, 32, m. Binnuya, 21001, Ykpaiua, e-mail: nv.bayurko@gmail.com

Mykhailo L., Prushchak T., Novitska Y., Baiurko N. METHODOLOGICAL PRINCIP-
LES OF FORMING ENVIRONMENTAL COMPETENCE IN PRE-SERVICE BIOLOGY TEA-
CHERS DURING PROFESSIONAL TRAINING. Environmental competence is considered as an
integrative characteristic that combines knowledge, skills, values, and readiness for environmentally
responsible activity. The key approaches to its development include practice-oriented, activity-based,
interdisciplinary, and project-research approaches. Emphasis is placed on the need to green the edu-
cational content and to use modern digital technologies. It is concluded that systematic methodologi-
cal support is essential for preparmg future spec1ahsts to address environmental problems effectlvely

dopMyBaHHS €KOJIOTTIHOT KOMIIETEHTHOCTI MAOyTHIX TIeIaroriB-010JI0TiB € OTHIM i3 KO-
YOBHUX 3aBJaHb CYy4aCHOI BUIIIO] OCBITH, OCKLTHKA BOHO CIIPHSIE HE TLUTHKHU MPOdeciiHiil TOTOBHOCTI
MaiOyTHhOro (paxiBIid, a I PO3BUTKY BiNOBIJAIBLHOTO, EKOJIOTIYHO CBIJOMOTO I'POMAJSTHHHA.
OcaiTa 11 CTaJoOro PO3BUTKY MOCIIA€ IEHTPAIBHE MICIe cepel] CTpaTeriuHux Hilel CydacHUX
yHiBepcuTeTiB. lle TinTBepIKyeThCS MDKHAPOAHMMH TCHACHIUSIMH IHTErpallii eKOJIOTYHOT
TEMaTHKH B OCBITHI IIPOrPaMH Ta OCBITHI CTpaterii rio0abHIX OcBITHIX iHimiaTuB (Ctaxosa, 2025).
AHani3 HayKOBOI JITepaTypy J1a€ MOXJIMBICTh CTBEP/DKYBATH, L0 €KOJOTIYHA KOMIIETEHTHICTD
BKJIFOUAE 3HAHHSA NP0 CyYacHi €KOJIOTidHi MpOIecH, BMIHHS aHAIi3yBaTH E€KOJIOTIUHI IpoOsieMy,
MPAKTAYHI HABMYKY [OJI0 BUPIIICHHS 3371a4 OXOPOHHU JOBKULIS, a TAKOXK I[IHHICHE CTABJICHHS JI0
npupoar. BomHodac 1S MiIrOTOBKY ITeIaroriB BaXIIMBUMU € HaOYTTs NpoeCiifHuX sSIKocTel Mak-
OyTHBOTO BUMTEIIA Y TATY31 €KOJIOTTYHOT OCBITH. BaskimBrmu 3aBIaHHIME ITPO(ECIiHOT MATOTOBKA
MaiOyTHIX (haxiBLIB MPUPOTHUYOI OCBITHBOI Taly3i, 30KpeMa BUNTENIB 0ioforii, €: hopMyBaHHS
HOTpe6M y HEOOX1THOCTI CHCTEMATHYHO i ui.necnpﬂMOBaHo'i POOOTH 3 EKOJIOTIYHOI OCBITU y‘lHiB
YMiHB TUTAHYBATH i TPAKTHIHO peari3oBYBaTH OCBITHI 3aBHaHHS CKOJOTIIHOL CHpi[MOBaHOCTl Ha
YpOKax i B MO3aKIACHIH p060T1 O3HAHOMIICHHS 3 HAYKOBUMH JOCTIKCHHSIMH 1 MPAKTHIHIMH
JOCSTHEHHSIMH B TaITy31 OCBITH IUIS CTANOr0 PO3BUTKY. Taka KOMILIEKCHICTB Iiependadae mooyoBy
HABYAJILHOTO TPOLIECY HAa OCHOBI MPAKTHIHO-OPIEHTOBAHOTO, TISUTBHICHOTO, MK IUCIUILTIHAPHOTO,
MPOEKTHOTO Ta IOCIi THUIIBKOTO MixoiB (baropko, 2017). AHaii3 0CBITHRO-TIPOMECIHUX Tporpam
3aKJIaJTIB BUIOT OCBITH TIOKa3ye, 110 YCIIITHE (JOpMyBaHHSI KOMIIETEHTHOCTI JOCSATAETHCS IIISTIXOM
€KOJIOTi3aIlil 3MICTY JAWCIHILTIH MPUPOAHHNYOrO IUKITY. BKITIOYEHHS TeM CYYacHHMX EKOJOTIYHHX
BUKIIMKIB Y 0a30Bi JUCIHUILIIHA CIHPHSE TJHONIOMY PO3YMIHHIO B3a€MO3B’S3KY TPHUPOJHHX 1
comianbhx cucteM (Kopenea, 2020). EdexTuBHUMEH METOJ]aMH € €KO-TIPOEKTH, TIOJIHOBI JIOCTTi-
JOKeHHs1, KeWc-CTajIi, JabopaTopHi poOOTH, sIKi PO3BUBAIOTH 3/IaTHICTh 3aCTOCOBYBATH TEOPETHYHI
3HaHHA Ha npakTh. Le BimnoBinae cydacHuM migxonaM y STEM-0cBiTi Ta OCBITI I CTaloro
PO3BUTKY, JIc MPAKTUYHI HABHYKH BBAXKAIOTHCS HAPDKHAM €JIEMEHTOM KOMIIETEHTHOCTI. 3acToCy-
BaHHS 1U(poBuX iHCTpyMeHTIB (I TC-TeXHOMOT i}, IHTEpaKTHBHUX IIaT(OpM, BIpTyalbHUX Jlabopa-
TOPIi) 3HAYHO MiJICKITIOE (POPMYBAHHS €KOJIOTIUHUX KOMIIETEHTHOCTEH, PO3BUBAE JTOCIITHUIIBKI 1
AHATITUYHI HABUYKH CTYICHTIB Ta CHPHSE OLIbII MTHOOKOMY CIIPUMHSTTIO CKIIAIHIX EKOJIOTIIHHIX
npo6aem (Kmypko, 2025). Hemocraths iHTel"paI_Iiﬂ €KOJIOTTYHOT TEMATHKH B OKpEMi TUCIMILTIHA
3yMOBITIOE 1'[0Tp66y TeperIIsly IpOrpam 1 MDKIMCIMIUTIHAPHOTO Tixoy. PiBeHb mudpoBoi KoM-
METEHTHOCTI 31106yBaq113 i BUKJIa/Ia4iB BILUIMBAE HA eq)eKmBchTL BuKoprctannst IT-cepenosumr B
eKoJoriuHii ocBiti. Came ToMy HE0OXiIHO 3a0e3IeUnTH MOCTIHHE MMiBULLICHHS KBatidikarlii nena-
TOrYHMX KaJIpiB UIs poOOTH B YMOBaxX AMHAMIYHHX TJIOOATBHUX 3MiH.

Omxe, cucTeMa METOIMYHMX 3acajl SIK IUICCIIPSMOBAHOTO Mporiecy (GopMyBaHHS €KOJIo-
TYHOT KOMITETEHTHOCTI Me/1aroriB-010J10TiB Mae BKITFOYATH OHOBJICHHS HABYATHLHUX IIPOTPaM, BIIPO-
BaJHKEHHSI IPaKTUKO-OPIEHTOBAHOI JiSUTHHOCTI Ta BUKOPUCTAHHS CYYaCHUX OCBITHIX TEXHOJIOTIH. Ix
peaizaltis CpusTUMe AroToBI (haxiBIliB, 3IaTHUX HE JIUIIIE PO3YMITH €KOJIOT1uHi PpoOIeMH, a i
e(heKTHBHO MiSITH y BUPIIICHH] CKIIaJIHNUX MPHPOJO-COLIATBEHUX IPOOJIEM Cy4acHOCTI.
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Mopoz M.

BUKOPWUCTAHHSA CUCTEM LIMOPOBOIO EKOMOHITOPUHIY
Y MPOLECI BUKNAAAHHA BIOAOTTT

Biooxpemnenuii cmpyxmypuuil nioposoin «JIeeiscokuil paxosuii Koneoic
JTb6i6CbK020 HAYIOHATILHO20 YHIGEPCUMENTY NPUPOOOKOPUCILYBAHHSLY,
ey 3amapcemuniecoka, 167, m. Jlveis, 79000, Ykpaina, e-mail: moros18@ukr.net

Moroz M. USE OF DIGITAL ENVIRONMENTAL MONITORING SYSTEMS IN THE
PROCESS OF TEACHING BIOLOGY. The article highlights the role of digital environmental
monitoring systems in teaching biology. The use of real environmental data during lessons helps
students better understand ecosystems, the interaction between organisms and their environment,
and the impact of environmental factors on living systems. It promotes the development of research
skills, ecological awareness, and interest in biological sciences.

CyuacHa 0ioj10oriusa ocBita notpedye OHOBJIEHHS 3MICTY i METO/IIB HABUaHHS BIATIOBIAHO
JI0 yMOB LM(pOBi3allii CyCIiIbCTBA Ta 30UTBIICHHS €KOJIOTITYHUX BUKIHKIB. OJHUM i3 eeKTHB-
HUX HaIpsMiB MOJICPHI3aIlii € BHKOPHCTAHHS CHCTEM ITU(PPOBOT0 EKOMOHITOPHHTY B OCBITHBOMY
nporieci. Taki cucteMu 3a0e3rmedyroTh 301p, aHaTI3 1 Bi3yalli3allilo JaHUX PO CTaH KOMITOHEHTIB
JIOBKLULIA, 110 J03BOJIAE 1HTErpyBaTH peajibHi O10JIOTiYHI MOKAa3HUKH B HaBYAIBHY isUTbHICTD
3100yBaviB OCBITH.

VY mpornieci BHKIaIaHHS 010710TiT 1U(POBHA €KOMOHITOPUHT HaOyBa€ OCOOIMBOIO 3HA-
YeHHsI T1iJ] Yac BUBUCHHS TEM, TIOB’A3aHUX 3 €KOCHCTEMaMH, 0i0c(eporo, TOMyISAIinHOK HHA-
MIKOIO, aHTPOIIOTEHHUM BIUIMBOM Ha IMPUPOIY Ta 30eperkeHHsM OiopizHoMmaHiTTS. PoboTa 3
peabHIMH TOKa3HUKAMU SIKOCTI TIOBITPsI, BOAM a00 IPYHTy crpusie (JOPMyBaHHIO B YUHIB i
CTYJICHTIB IIUJTICHOrO PO3YMIHHS B3a€EMO3B’SI3KiB MK OIOTHYHHUMH Ta a0iOTHYHUMH YHHHUKAMU
cepelIoBHIa. 3aMiCTh a0CTPaKTHUX MPUKIIAIIB 3100yBadl OCBITH aHATI3YIOTh KOHKPETHI 3MiHU
€KOJIOTIYHMX TTapaMeTpiB Ta 1X BIUIMB Ha >kuBi opranizMu (Kpaiiaiokos, 2015).

Bukopuctanas 1mudpoBUX JaTUMKIB TEMITEPATypH, BOJIOTOCTI, PIBHS KHCIOTHOCTI BOJIH,
KOHIIGHTpalii BYIVIEKHCIOrO Ta3y NO3BOJIIE OpPraHi3yBaTH HaBYAJIbHI MIHITOCHIIXKEHHS Oe3-
MOCepeHbO B MeXax HaBYaJIbHOTO 3aKiiamy abo mpuuteriioi Tepurtopii. Taki crocTepe)xeHHs
CTIPUSIOTh PO3BUTKY HABUYOK OI0JIOTIYHOTO EKCIIEPHMEHTY: TIOCTAHOBKH TiIIOTE3H, IIaHYBaHHS
JIOCITIKEHHS, 300py JTaHWX, iX CTATHCTHYHOI 0OPOOKH Ta (hOpMYJTFOBaHHS BHCHOBKIB. Y TakKuid
croci TeopeTHdHi 3HAHHS 3 EKOJIOTii Ta 010JI0Tii MOEHYIOTHCS 3 MPAKTUYHOKO iSUTBHICTIO.

udposi mathopmu eKOMOHITOPUHTY TAKOXK BiIKPHUBAIOTh MOMKIIMBOCTI IJIsI aHATI3Y 10B-
TOTPUBAIUX 3MiH Y cTaHi ekocucTeM. I1opiBHSHHS MOKA3HUKIB Pi3HUX MEPioIiB TO3BOISE MPOC-
TEKHUTH CE30HHY TMHAMIKY, OLIHUTH PiBEHb aHTPOIIOTCHHOTO HABAHTAKEHHS Ta CIPOTHO3YBATH
MOKITHBI HACTTIJTKH JIJIS )KUBHX OpraHi3miB. Takui miaxix popMye CHCTEMHE €KOJIOTIUHE MHCIICH-
HsI Ta PO3yMiHHS 010JI0TiUHMX 3aKkoHOMipHOCTeH (JIyk’stHOBa, 2016).

Oco0nuBy poib HU(POBHIT EKOMOHITOPHHT Bifirpae y popMyBaHHi TOCIiTHUIEKOI KOM-
METEHTHOCTI MaiOyTHIX (haxiBLiB OionoridHoro npodimo. 3700yBadi OCBITH HAOYBAIOTh YMiHb
TPAIFOBaTH 3 IM(POBUMH BUMIPIOBAJIEHUMH TPHIIaIaMHU, aHAIi3yBaTH O10JIOTIYHI JaHi, iHTep-
MPETYBATH PE3yJIbTATH JOCIIKEHb Ta pOOMTH HAYKOBO OOIPYHTOBaHI BUCHOBKH. Lle minBuiirye
PpiBEeHb MPAaKTUYHOI MiATOTOBKH Ta CIIpHsie (POPMYBAHHIO CKOJIOTIUHOI BiOBITAIBHOCTI.

OTxe, BUKOPUCTaHHS CUCTEM IU(PPOBOTO eKOMOHITOPUHTY Y BUKJIAaHH1 Oiosorii 3a6e3-
Tnievye TO€THAHHS TEOPETHYHHUX 3HAHb 13 PEATbHIMH EKOJIOTIYHUMHE CIIOCTEPEKCHHAMH, aKTH-
Bi3y€ Mi3HABAIBHY IisUIGHICTH 3100yBadviB OCBITH Ta CIpHse (GOPMYBaHHIO IUTICHOTO OaueHHs
(hYHKIIOHYBaHHS )KUBHX CHCTEM. [HTETparlis TAKHX TEXHOJOTIH Y HABYATHHUIA TIPOIIEC € TICPCIICK-
THBHHM HAIPSIMOM PO3BHUTKY CYyJacHOI 010JI0T1YHOI Ta EKOJIOTTIHOI OCBITH.
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Honsncbka X., I'epacum 5.

LUTYYHUWM IHTEAEKT AK IHCTPYMEHT IHTEHCU®IKALIT HABUAHHSA
B FAAY3I BIOAOTTYHUX HAYK

Teproninvcvkuil Hayionambhuil nedazoeiunutl yuisepcumem imeri Borooumupa I'namioxa,
eyi. Maxcuma Kpusornoca, 2, m. Tepuonine, 46000, Yrpaina; e-mail: moskalyuk@tnpu.edu.ua

Polianska K., Herasym Y. ARTIFICIAL INTELLIGENCE AS A TOOL FOR LEAR-
NING INTENSIFICATION IN THE FIELD OF BIOLOGICAL SCIENCES. In today’s world,
rapid technological growth challenges education while offering vast opportunities. Digital tools
enhance interactivity, yet require educators to adapt. A key trend is the integration of Artificial
Intelligence (AI). Unlike traditional biology, which is often limited by static visuals, Al enables
dynamic modeling of living systems — essential for modern genetics, biochemistry, and ecology.

Y cydacHOMY CBITi IIBUAKUM PO3BUTOK TEXHOJIOTIH CTaBUTh MEPE OCBITOIO HOB1 BUKJIUKHY,
aJie BOJHOYAC BIIKpHBAaE O€3MEXKHI MOXKIIMBOCTI. 3 OZIHOTO OOKY, IIM(POBI IHCTPYMEHTH JO3BOJISI-
FOTh 3pOOUTH HABYAHHS OUTBII IHTEPAKTUBHEM Ta €(DEKTHBHUM. 3 1HIIIOTO OOKY, BOHH BUMAraroTh
BiJl OCBITSIH HOBUX KOMIIETEHIIIM Ta aganTalii 10 mocTiMHUX 3MiH. OJHUM 3 TOJIOBHUX TPEHIIIB
CYYacCHOT OCBITH € IIIMPOKE BIPOBAHKECHHS INTYYHOTO 1HTEIEKTY. Tpaauiiiiine BUBYESHHS 010JT0Til
4acTo OOMEKEHe CTATHYHUMH LTFOCTPAIlAMK Ta CKIAQMHUMH JJIsI Bi3yasti3aliii MiKpOIpoIeCamH.
IITy4Hnit iHTENEKT T03BOJISIE TIEPEHTH 10 TMHAMIYHOTO MOJEITFOBAHHS )KUBUX CHCTEM, IO KPH-
THYHO BaXJIMBO JUISl PO3YMIHHS Cy4acHO1 610710 1i.

VY nociimpkenni ['mobamsaoro iHcTHTYTY McKinsey & Company, 1o 2030 poky 01m3bK0
70% Gi3Hec-KoMITaHii OyyTh BHKOPUCTOBYBATH IHCTPYMEHTH TEXHOJIOTI IITYYHOTO IHTEIIEKTY.
OxpiM Toro, B HaHOMIOKYI JeCSTh POKiB Maibke 60% mpodeciit OyayTs 4acTKOBO aBTOMATH-
3oBaHuMH (Bernard, 2024). barato gocnimkeHb B raixysi OCBITH CBiYaTh PO Te, L0 IITYYHUI
IHTENIEKT Ma€ TIOTEHIiA] 3HAYHO IMIIBUIMUTH €()EKTHBHICTh HABYAHHS Ta IMEPCOHATI3YBATH
OCBITHI¥ Tiporiec. 3riHO 3 TaHUMK MDKHAPOIHOT HaykoMeTprdaHoi 06a3u (WoS), y nepion 3 2017
o 2021 pp. 3apeectpoBaHo 28 663 miTepaTypHUX JpKepena, Y SKUX PO3TIIAAIOThC MUTaHHS,
TMOB’s13aHa 31 ITY4YHUM iHTenekToM ([lepes’siHko, 2021). YHiBepcuTeTH 3MyIlIeHi HTU B HOTY 3
notpebaMu CYCIIbCTBA, IO MBHIKO PO3BUBAETHCS. 1100 ocBiTa BiATOBINANAa BUMOraM Maii-
OyTHBOTO, HEOOX1THO PO3POOJISATH IHHOBAIIIHHI TTIXO/IH, SIKi TO3BOJISTH CTYJCHTaM OTPHMYBATH
3HAHHA Ta HABUYKM, HEOOXiMHI IUIS YCHIIIHOI Kap’epH B €MOXy IUTYYHOIO iHTENEKTy. Mu
TIPONOHYEMO JUIsl MPAKTHYHOT peasizariii OCBITHIX Ta JOCHITHUIBKHUX 3aBJaHb 3 0l0JIOTii BUKO-
PHCTOBYBATH Taki iHCTpyMeHTH: BioGPT (https: //chatgpt com/g/g 1188Yzidl-biogpt) —
crieniaizoBaHa MOBHAa MOJCTb, sika 3a0e3leduye BHCOKY TOYHICThH BimmoBiAel Ha cremudivmi
nuTaHHs OloJiorii Ta MeIUMIMHM, MOCHIIAIOYHCh HA PeasibHI HAayKOBI NOCTimkeHHs; Khanmigo
(https://surli.cc/ukzhfj) — IllI-penerurop, sSkMit He Hajae TOTOBUX BINOBiNEH, a CKEPOBYE
CTyZIeHTa Yepe3 YTOUHIOBAJIbHI 3aIUTaHHSI, JOTIOMAral0vi CaMOCTIHHO OTTaHyBaTH CKIIaIHI TEMH,
sK-0oT 1KI Kpebca un dorocunres; Seek (https:/surl.lt/jdplyc) — 3acTocyHOK Ha 6a3i KOM-
II'FOTEPHOTO 30py s ineHTHdiKaii gaopu Ta hayHu B peaqbHOMY 4aci, IHCTPYMEHT [UIs
MOJILOBO{ MPAKTHUKH, IO HA/A€ ACTAIbHY 1H(POPMAIIO PO TAKCOHOMIIO Ta €KOJIOTII0 BUIY;
Wildlife Insights (https://www.wildlifeinsights.org/) — mnardopma Ha 6a3i Google Al mis
ABTOMATHUYHOTO aHali3y MUIBHOHIB CBITIIMH 13 ()OTOMACTOK, MO JO3BOJISIE MPOBOJIUTH
MoHiTOpuHT OiopizHoMaHiTTs; PlantVillage (https://surl.li/yncaxt) — Ill-acuctent mns
JiarHOCTHKY XBOPOO POCIIMH Ta BUSIBJICHHS IIKITHUKIB 3a (hoTorpadiero B MOILOBUX YMOBAX;
Global Forest Watch (https://surl.li/ewbipo) — cepBic, 10 BHKOPUCTOBYE AITOPUTMH IS
BHSIBJICHHSI HE3aKOHHUX BHPYOOK Jicy B rimodamsHoMy MacTadi; PAWS (Protection Assistant
for Wildlife Security) (https://ai-for-sdgs.academy/case/290) — cucrema ans onTuMizarii
MapLIPYTiB ATPYIIOBAHHS 3 METOK0 3aXHCTY JMKOI IPUPOIM Bil OPaKOHbEPCTBA. 3aB/ISIKH
TaKuM IHCTPYMEHTaM CTyZICHT- -Giostor TpaHC(bopMyeTbcs[ y ¢axiBug-0ioiHpopmaTuKka, 31aT-
HOTO TIPOBOJUTH JOCHIIDKEHHS CBITOBOTO DIBHS, MAlO4M JIMIIE HOYTOYK Ta JOCTYI /IO
BIIKpUTHX 0a3 JaHUX.


mailto:moskalyuk@tnpu.edu.ua

22 «Monoab i noctyn 6ionorii», AbBiB-2026

Cosa H., 'onuapenxo B., OcTpoBchkwuii P.

BUKOPUCTAHHSA TEXHOAOTI HABYAHHSA Y IPI MIA YAC MPOBEAEHHA
IHTEPAKTMBHUX YPOKIB 3 BIOAOTIT

Jlvsiecbkutl Hayionanvrull yHieepcumem iveHi leana @parka,
sy I pywescoroco, 4, m. Jlvsis, 79005, Vkpaina, e-mail: vherbarium@ukr.net

Sova N., Honcharenko V., Ostrovskyi R. USE OF GAME-BASED LEARNING
TECHNOLOGIES DURING INTERACTIVE BIOLOGY LESSONS. The results of the
influence of game-based methodologies on the academic achievement of secondary education
students during biology lessons are presented. The topic “Cap Mushrooms™ is sufficiently specific
and visualized, which made it possible to create clear game associations and practical tasks aimed
at selecting ecological conditions for 7th-grade students. The role-playing game “Ecosystem
Council” requires a higher level of abstract thinking and the ability to analyze complex
ecological interrelationships, which determined the lower level of results when this game was
used in the 9th grade.

IrpoBi opMu opranizariii HaBYaHHS PO3I/IAAIOTECS SK JE€BU 3aci0 aKkTHBI3aIlii OCBIT-
HBOTO MPOLECY, IO CTBOPIOE YMOBH [T (hopMyBaHHs Mi3HABAIBHIX 31IOHOCTEH, HABHYOK CO-
IiayIbHOT B3a€MO/Iii Ta caMoopraHizarii HIKOJIleB 3aryueHHs WKOIPIB 10 IHTCPAKTHBHIX HOpM
POOOTH CIIpUsi€ TOKPAIIEHHIO KOHIISHTPALlil, PO3BUTKY aHAIITUYHHX 34i0HOCTe! Ta PopMyBaHHIO
HABHYOK aBTOHOMHOTO NIPUUHATTS pitreHb (Cymenko, bimokons, 2021). JlocmimKeHHs IPOBOTH-
nocst y iepiof 3 1 o 28 tparns 2025 poky Ha 6a3i Jinero «CuxiBcbkuiny JIbBIBCEKOT MiCBKOT paIy.
Bubipky mocnipkeHHs] CTAHOBIWIIM YuHI 7-X Ta 9-X KJIaciB 3aKjafy, 10 pepe3eHTYe pi3Hi BIKOB1
rpymnu 3100yBadiB. OcoOIMBO MEPCIIEKTUBHUM IIEH IMTi/IX1 BBAXKAETHCS JUIS IPUPOAHUIO-HAYKO-
BHX IPEIMETIB, JIe KPUTHIHO BAXKITMBUM € TIOEHAHHS aOCTPAKTHUX KOHIICTIIIH i3 eMITipUIHIM
JIOCBIZIOM Ta Bizyauizartiiero nporreci (Thammavongsy, Radlauer, 2022). ¥V 7-x kiacax criocrepi-
Ta€ThCs TO3UTUBHUI BIUTUB irpOBUX METOMK Ha akaJleMiyHy ycmilmHicTs. Kiac 7-A, ae 3actoco-
ByBaJiacsi posiboBa rpa «Kuttst rpuday, IpoieMOHCTpYBaB HaWBHUIIMI cepeHiil Oan (6,48), 1m0
Ha 1,60 Oaia BuIIe 3a KOHTPOIILHY TpyIry (7-b: 4,88). Kiac 7-B Takosk mokasa Kpaiili pe3yIbTaTd
(5,85 bana), TCPEBUILMBIIIM KOHTPONIBHY rpyy Ha 0,97 Oana. Yuni 7-x knacis (12-13 p01<113) nepe-
OyBalOTh y Billi, KO/ irpoBa JisUILHICTh 3AIMIIAETECS MPUPOIHOIO (HOPMOIO Mi3HAHHS, IO
3a0e3revye BUCOKY MOTHBAILiO Ta eMolliliHe 3ay4yeHHs. Tema «l1lannHkoBi rpubm» € 10CTaTHBO
KOHKPETHOIO Ta Bi3yalli30BaHO0, M0 J03BOJIMIIO CTBOPHTH UiTKi irpoBi acoIliallii Ta MpaKkTHYHI
3aBJIaHHA 3 MI00PY SKOJOTiYHUX yMOB. PoiboBa rpa «Kutts rpuba» Mana 4itky CTpyKTYpy,
3pO3yMLTI IPAaBHJIA Ta MOXKJIMBICT HETaiHOI MEePEeBIPKU NMPABIILHOCTI PillleHb, 1110 3a0e3MeUHII0
e(eKTUBHE 3aKpilIeHHs 3HaHb. [lix yac MemarorivHoro CHocTepekeHHs 3a(iKCOBaHO BHCOKY
aKTHBHICTh Y4YHIB, 3alliKaBJICHICTh OOTOBOPEHHSM, BIJCYTHICTH O3HaK BTOMH. Y 9-X Kiacax
cuTyarlis npoTmwiexxHa. Kitac 9-b mokaszap pesynprar (5,54 6ana), HUOKYHH KOHTPOJIBHOI TPYITH
(9-T": 5,94), 3 HezHauHotO pizHHIIEIO B 0,40 Oana Ha KOPUCTH KOHTPOJILHOT Tpynu. HatomicTs kiac
9-B nposieMOHCTpyBaB HaHWKYMH MOKa3HUK (3,98 Oana), mo Ha 1,96 Ganma HKYe 3a KOHT-
pombHY rpyiry. Tema «Exocuctemay Ta posoBa rpa «Paia ekocHcTeMI BUMAararoTh BUIIIOTO PiB-
Hs1 a0CTPAaKTHOTO MUCJICHHS Ta 37]ATHOCTI JI0 aHATI3y KOMITICKCHHX €KOJIOTTYHHX B3a€MO3B’3KiB.
TakuM 9MHOM, IrpOBi METOIMKH Y BUKIAJAHH] IPUPOAHIYIMX AUCLUILTIH JEMOHCTPYIOTh €PeKT
JIMIIIE 32 YMOBH BpaxXyBaHHS BIKOBUX, IHIMBITyaTbHUX Ta TEMaTUYHUX OCOOIMBOCTEH yuHIB. Y 7-X
KJ1acaxX BOHH MiJBUIIYIOTh YCIIIIHICTb, TOMI SIK Y CTAPIIHNX KITacaX MOXKYTh HE JaBaTH Pe3yJIbTATIB
a00 HaBITH 3HIDKYBATH aKaJEMiuHi TIOKa3HUKU Yepe3 CKIIaHICTh aOCTpakTHHX TeM. EdekTus-
HICTB irop MPSIMO 3AJISKUTH BiJl SIKOCTI METOJIMYHOT ITiATOTOBKH TIeJIarora Ta HasIBHOCTI PecypciB
JUIsL pO3pOOKH ClieHapiiB. be3 peTenbHoro IiaHyBaHHs Ta ajanTaiii 10 crneiudiky Kiacy BOHH
PH3UKYIOTH CTaTH (hOpMAJIEHIM JIOTIOBHEHHSIM, SIKE HE TIOKPAIITY€e 3aCBOCHHS MaTepialy.
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Tuc K., Knemau I'.

®OPMYBAHHSA AOCAIAHMULIKOT KOMMETEHTHOCTI
Y CTAPLLUOKAACHWKIB 3 BIOAOTTIT MIA YAC MOABOBUX
TA NABOPATOPHUX AOCAIAXKEHD CTAHY BOAHWX OB’EKTIB

Jlpocobuybkuil Oepoicasnutl nedazo2iunuil yrisepcumem imeni leana @panka,
eyn. Llleguenxa, 23, m. /[pocobuy, 82100, Ykpaiua, e-mail: kateryna.tys@dspu.edu.ua

Tys K., Klepach H. FORMATION OF HIGH SCHOOL STUDENTS' RESEARCH
COMPETENCE IN BIOLOGY THROUGH FIELD AND LABORATORY STUDIES OF
WATER BODIES' CONDITION. The study demonstrates the formation of research competence
in high school biology students through the integration of educational and research activities. The
effectiveness of using mini-laboratories for conducting field and laboratory assessments of water
bodies is substantiated as a tool for developing natural science literacy and STEM skills. This
approach promotes the development of critical thinking, environmental awareness, and students'
intrinsic motivation for independent scientific inquiry.

MonepHi3allis OCBITHROT cUcTeMU Y Kpainu Ta pearizanis Konnenii «Hoa ykpaiHchka iko-
JIayy BUMAraroTh BIPOBAILKEHHS KOMITETCHTHICHOTO TAXOMY /1 (POpMyBaHHS OCOOHUCTOCTI, 3AaTHOT
JI0 CAaMOPO3BUTKY B YMOBax Iyio0aibHHX TpaHcdopmariii (Marsm, 2019). Bigrnosimao mo Jepx-
CTaHIApPTy, METOKO rany3i «[ [prpoI03HABCTBOY € BUXOBAHHS MPUPOIHIYOHAYKOBOI KOMITCTEHTHOCTI
SIK 37IaTHOCTI 3aCTOCOBYBAaTH METONOJIOTIFO HAYK JUIs TIOSICHEHHS SIBHI TIPHPOIH Ta (GOpMyBaHHS
HAayKOBOI KAPTHHH CBITY (3riIHO 3 Jlep»aBHUM cTaHmapToM 0a30BOI Ta MOBHOT 3aralTbHOI CepeTHbOI
ocBiti, 2020). EbexTiBHE HaBUaHHSA B yMOBAX CHOTOJICHHSI HEMOXJIMBE O€3 PO3BUTKY JOCIITHU-
IIBKUX HABHUYOK, sIKI CITYTYIOTH OCHOBOIO IMI3HABAITHLHOT CAMOCTIMHOCTI YUHIB. [HTErpallis HaB4aIbHO-
JOCITITHUITBKOT JISUTHHOCTI CTApIIIOKIACHUKIB 13 BUKOHAHHSIM TOJIbOBUX Ta JIAOOPATOPHHX IOCIi-
JDKEHb € OTHAM 13 1HCTPYMEHTIB Ul (DOpMyBaHHS KIIFOUOBHX YMIHb — aHali3y, CHHTE3Y, EKCIIe-
PYIMEHTYBaHHSsI, & TAKOX PO3BUTKY €KOJIOTTYHOI CBIZIOMOCTI, IO € BKIMBAM CKJIATHIUKOM CY4acHOT
6iomoriyHoi ocBiTH (CinbBamiko, 2023). CTBOpeHHS MiHLIa00paTOpii, e BAKOHYFOTHCS JIA00paTOpHI
JIOCJTI[PKEHHSI 110 BUBYEHHIO CTaHY BOJHUX 00’ €KTIB 32 4iTKO BCTAHOBJICHUMHU KPUTEPISIMH Ta ITOKa3-
HUKaMH MOXKE CTaTH S(PEKTHBHUM OCBITHIM CEPEIIOBHIIIEM JUISl PO3BHTKY JOCIITHUIILKHX YMIiHb
crapmokiacHuKiB (JIntBuHeHKO, 2020). BUKOpPHCTaHHS TOCTYITHHX MaTtepiajiB Ta MPOCTUX THCTPY-
MEHTIB YMOXJIMBUTh CaMOCTIHHO 3/iHCHIOBAaTH EKCIIEPUMEHTH, CIIOCTEepiraTd MPUPOHI SBHIIA,
AHAJTI3yBaTH pe3yJIbTaTH Ta POOMTH BHUCHOBKM HA OCHOBI MPAKTHYHOIO JIOCBIMy. Takwid Imimxin
BimoBinae npuHIwam STEM-0cBiTH, amke IHTETpye 3HAHHS 3 0107101, XiMii, (PI3UKH, MaTeMaTHKH
i TeXHOJIOTH, 3a0e3Meuyroun HiTICHE PO3YMIHHSI IPOLECIB, IO BiIOYBAIOTHCS y BOJHHX EKOCHC-
Temax (Kimvorrd, 2018). Baxkiiso, 1110 aKIIEHT pOOUTHCS HE JIMIIE Ha 3aCBOEHHI TOTOBHX 3HAHb, &
Ha caMOMy JIOCITITHUIIBKOMY TIPOIIECi: YUHI aHaTi3yIO0Th HAYKOBO-METOIMYHY JITEepaTypy, CIHoc-
Tepirafon) CTaH 00 €KTIB MiJl Yac MOJbOBUX JOCII/HKEHb, BIIOUPAtOTh 3pa3Ku BOIIH, TUIAHYIOTh, Ta
3IIHCHIOFOTH JIOCTi Y MiHLTa00paTopii, CIOCTepiratoTh 3a HOro rmepediroM, (pikCyroTh Ta aHATTI3YHOTh
nai, GOPMYIOTb TillOTE3H, BUCIOBIIOIOTH NPHITYICHHS i pOOITE BUCHOBKH. Yce Le ClpHsie
PO3BUTKY HAYKOBOTO MHCJICHHSI, €KOJIOTTYHOI CBIIOMOCTI Ta (hOPMYBAHHIO MIPAKTUYHUX HABUYOK Ta
JIOCTITHUIBKAX BMiHb, HEOOXIJIHUX /ISl OLIIHKK CTaHY BOJHOTO 00’ €KTa Y €KOCHCTEMH 3arajioM.

OTxe, OEMHAHHS KJIACHYHOT METOIMKH BHKJIAIAHH 01071011 3 eJIEMEHTAMH JOCIIAHUIBKOT
TSUTBHOCTI, 30KpeMa depe3 BUKOPHUCTAHHS TOIBOBHX 1 JJAOOPaTOPHMX JOCIIIKEHb y MEXaX MiHi-
Jlabopatopii, € MePCIIeKTUBHUM HaNpsiIMOM PO3BUTKY Cy4acHOI OiosioriaHoi ocBiTh. Takuii mimxin
YMOKITUBITIOE HE JIUIIE 3aCBOIOBATH 3HAHHS, a i (hOpMyBaTH KITFOUOBI KUTTEBI HABUUKH: KPUTHIHE
MEICJICHHS], YMiHHS IIPAIFOBATH B KOMAHI1, CAMOCTIMHO 3700yBaTH iH(OPMAIIiIO Ta pOOHTH BUCHOBKI
Ha OCcHOBI ¢akTiB. [Toganbiie BIockoHaIeHHS ()OpM 1 METOIIIB IOCTIAHUIIBKOTO HABYAHHS CIIPHSTH-
Me TIHOIOMY 3aTy9eHHIO YUHIB J0 HAYKH, PO3BUTKY iXHBOI €KOJIOTIYHOT CBIIOMOCTI Ta BHY TPIITHBOL
MOTHBALIII 10 HABYAHHS.
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Txopuk B., Bosiomancska C.

NKAPCbKI POCAMHU K OB’€EKTU BUBYEHHSA
LLIKIAbHOTO KYPCY BIOAOIT POCAMH

Jpocobuyvkuii deparcasnuti nedazociunuil yHisepcumem imeni leana @panka,
sy leana @panka, 24, m. [poeoduy, 82100, Yrpaina,; e-mail: svitlana.voloshanska@gmail.com

Thoryk V., Voloshanska S. MEDICINAL PLANTS AS OBJECTS OF STUDY OF THE
SCHOOL COURSE OF PLANT BIOLOGY. The article provides examples of methodological
approaches to the study of medicinal plants as objects of teaching plant biology. By studying me-
dicinal plants at school, students acquire new knowledge, develop research skills, and show interest
in studying biology.

AKTyaJnbHICTb IIPOOIeMHU BUBYEHHS JIIKAPCHKUX POCIIMH Y IIKOJI CIIPSIMOBAHE HA O3HAHOM-
JIeHHs Y4HIB i3 PI3HOMAHITHICTIO BHIB MiclieBOi (JiopH, X 3HaUEeHHSIM JUIS 31I0POB’SI, OXOPOHU
TpUpOTU. 3HAHHS PO JIKAPCHKI POCIMHY, Ha HAITY TyMKY, TAKOXK € 0a30BUMH 11 (GOpMyBaHHS
310poB’si30epiratoyoi komrereHTHOCTI HYIII. ToMy BayKIMBO, 1100 IMIKOJISAPI BOIOAUTH iH(pOpMA-
L€ PO JIKAPChKi POCIMHE Ta 3a MOTpedH il BukopuctoByBau (bimik, 2022). Anani3 cyyacHuX
HaBYATHLHUX ITPOrpaM 3 O10JI0TiT TS 3aKIIa/1iB 3aTAlTbHOI CEPETHBOT OCBITH JIa€ 3MOTY CTBEP/DKYBa-
TH, IO iX 3MICT HE 3aBXKII1 JIeMOHCTpY€ JIOCTaTHIN piBeHL YBard JI0 BABYCHHS JIIKAPCHKHUX POCIIHH.
Ipore matepian 1po JHKAPCEKI POCTHHH NPHIATHHIA HE TUIBKH U1t ()parMEHTAPHOTO BKIIOUCHHS Y
3MICT YPOKIB, @ §i [033KIIACHHX Ta NO3ALIKUIbHIX 3aXOliB, (haKyIIbTATHBIB Ta IYPTKOBHX 3aHST,
100 3aIliKaBUTH YIHIB Ta CTBOHTH cnpmmmm YMOBH TSl YCITIITHOTO BUBYEHHS O10J10T i POCITHH.
Bapro 3a3HaunTH, 110 BOKIMBICTS BUBYCHHS JIKAPCHKHX POCTHH BH3HAYAETHCS 3MICTOM IIKLTEHOrO
Kypey «bionorispy st 7 kiacy HY1LL. 3naHHs 1po JTiKapchbKi pOCIMHY LIKOJISIPi MatOTh 3MOTY Ha-
OyTH y X0Zli BUBYEHHS PO3ILIIB «XapaKkTepHi prcH Ta Oy10Ba BUIIMX POCIUH) Ta « PI3HOMaHITHICTH
BUIIMX POCIMEY. Tak, Ipy OsICHEHHI TeM «BereTaTtiBHI opraHu pociiiH (KOpiHb 1 TTariH), ix 0y10Ba,
GyHKIIT Ta BUIO3MIHY), «Brmo3MiHn maroHa», «bymoBa JIMCTKIBY, «BynoBa KBITOK 1 CYIBITEY
MO’KHA BUKOPUCTATHU TAKi JTIKAPChKI POCIIMHU: MaTepUHKY 3BuUaiiHy (Origanum vulgare L.), M’aTy
niepueBy (Mentha piperita), maBiniro Mmyckatay (Salvia officinalis), kynp0a0y nikapceky (Taraxacum
officinale), noryx cipaBsxHiit (Arctium lappa L.), kpormBy nBonomay (Urtica dioica L.), mogopox-
HUK Beymkui (Plantago major L.), nepeBiit 3pudaitauii (Achillea millefolium 1.), pomariky -
Kapceky (Matricaria chamomilla) Ta 1. 3ragaHi TIiKapchKi POCIIMHY € [IIKABUMH HAOYHUMHU 00’ €KTa-
MH TIiJ1 4ac O3HAHOMIICHHS 3 MOP(OJIOTi€l0 Ta (i3i0Nori€l0 pOCIMHHMUX OpraHi3MiB. MeToqudHO
JIOpeYHNM Oyj1e BUKOPHCTAHHS BIIOMOCTEH PO MOIIMPEHHS JTIKAPCHKUX POCITHH MPH 03HAHOMITCHI
3 eKOJIOTIYHAMH TPYIIaMH BUJIIB, a/IATITAIlii OPTaHi3MiB JI0 YMOB YKHTT, iX JKUTTEBHX (OPM, PI3HHUX
THITIB B32€EMO3B’SI3KiB MK OpraHizMaMul OMyJIsIiii. Sk 3a3Havae mefaroriqyHuid IOCBi, OTHAMH 3
HalKpaIX METOAIB BUBUCHHS JIKAPCHKUX POCIMH € MPHPOJHUYI eKCKypcii Ta podoTa Ha Ha-
BYATbHO-OCHIHIN minsHi (Matsr, 2019). Ilin 9ac npoBeAeHHS NPHUPOJHUYMX HaBYAIBHHX
EKCKypCiil TIKOJISPI aHATI3YFOTh TOIIMPEHHS JIIKAPCHKUX POCITUH, 3HAHOMIITHCS 3 OOTaHIYHUMU
0COOJIMBOCTSIMH BHIiB, yMOBAMH X POCTY 1 PO3BHUTKY, BUaThCS CAMOCTIHO TPOBOUTH criocrepe-
JKCHHsI 33 POCIIMHHIME YIPYIyBAHHSMH, BUTOTOBJISIOTH repOapHi 3paski, 30MpaioTh Marepiar,
SIKUM Hallali MOYKHA BUKOPHCTAaTH Ha YPOKAX Ta TO3AK/IACHUX 3aHATTSX. BuBueHHs JKApCHKHX
POCITHH Ha IIKUTbHIH HaBYaIBHO-TOCITTHIH JUTTHIN A€ MOKITMBICTH O3HAHOMUTH YUHIB 3 YMOBAMHU
iX BUpOIIyBaHHs Ta 0OCOOIMBOCTAMY OYIOBH, BECTH CIIOCTEPEKEHHSIM 38 POCTOM 1 PO3BUTKOM BHIIB,
110 Y JIOMY JIOTIOMaraTiMe IIKOJISIpaM Kparie po3yMiTH HaBUaIbHHUI MaTepia 3 6i0Jorii pocivH.

Omxe, BOKITUBICTh BUBUCHHS JIIKAPCHKHIX POCITMH BH3HAYAETHCS 3MICTOM MIKLTBHOTO KYpCy
oGiosorii (7 K1ac); Ipy EOMY JKapChKi POCITHY € BIATMMI HABYATBHUME 00’ €KTaMH Ta HAOUHUM
JIEMOHCTPAITIHHAM MaTepiajioM SIK B YPOUHIH, TaK i MO3aypOvHiN JisUTHHOCTI.
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®OPMYBAHHSA BIOAOTYHOI KOMMNETEHTOCTI B 3AOBYBAUIB OCBITU
BIAMOBIAHO AO PE©GOPMYBAHHA 3AFAABHOI CEPEAHBOI OCBITU

Jlpocobuyviuil Oepaicaghutl nedazociunuil yrisepcumem imeni leana @panka,
syn. leana @panka, 24, m. [poeobuy, 82100, Yrpaina,; e-mail: viktoriiatkhoryk@dspu.edu.ua

Tkhoryk V., Rui A., Kossak G. FORMATION OF BIOLOGICAL COMPETENCE IN
STUDENTS IN ACCORDANCE WITH THE REFORM OF GENERAL SECONDARY
EDUCATION. The formation of biological consciousness is achieved through the introduction of
the latest educational technologies and creative innovative approaches to the organization of bio-
logy teaching. The integrity of the combination of competence, activity and research approaches
contributes to the upbringing of an active, conscious, responsible personality.

OpraHizattist OCBITHBOTO IPOLECY Y 3aKJIaJaX CEPEIHbOI OCBITH BiAMIOBIIHO /10 KOHIICIITY-
anmpHUX 3aca] HoBoi ykpalHCHKOI IITKOJIHM Ta BUMOT, IO 3aKJIAJICHI y HOPMATHBHHUX JIOKyMEHTaX,
30kpema, y [JlepikaBHoMy craHapti 06a3oBoi CepEIHEOI OCBITH, BUMAarae BiJl TIeJJaroTiB BIIPOBA-
JDKCHHST HOBITHIX OCBITHIX TEXHOJIOTIM Ta TBOPYMX iHHOBAIIIMHMX MiAXOMIB 0 OpraHi3airii Ha-
BYaHHs. 37100yBavi OCBITH MalOTh 31100yTH HaBHKH SIKICHOTO 3aCTOCYBAaHHS OTPUMAHUX KOMIIe-
TEHTHOCTEH y TMpaKTUYHIN Mi3HABANbHIM AisibHOCTI. KOMIETeHTHICHMIA MinXiag 10 HaBYaHHS
nepeidavae OpiEHTAIIIIO OCBITHBOTO MPOIIECY Ha IPAKTUYHUN pe3yIbTat, (JopMYe IIIHHICHI OpieH-
Tarlii, 37JaTHOCTI JIO CaMOPO3BUTKY Ta caMmopeatizaiiii B coriymi (Kypyr, 2023).

Baxmugo, 106 3100yBaui He IpocTo 3400y TEOPETHYHI 3HAHHS 3 610710Ti1, @ MOTIH 0 iX
YCBIIOMJICHO 3aCTOCYBATH Y NMPAKTUYHIil HiSUTBHOCTI, TOOTO B YUHIB (DOPMYETHCS «PO3YyMIHHSDY
OTPUMAaHHUX OIONOTIYHUX 3HAaHb. PiBEHb YCBIJOMJIEHOTO OBOJIOAIHHS OIOJOTIYHUMHU 3HAHHAMU
BH3HAYAE JTialia30H iX 3aCTOCYBAHHS HE TUTBKM y HaBYAIBHIH JISUTHOCTI, @ i B TIOBCSKICHHUX
JKUTTEBUX CUTYAITISIX.

Axe, SIK 3a3HAYAETHCST Y MOJIENBHIN HaBUaNbHIN nporpami «biosoris. 7-9 xnacw» st
3aKJIaJIiB 3aralbHOI CepeTHBOI OCBITH, IIPIOPUTETHUMH OCHOBaMH (hOpMyBaHHs 0107I0TiUHOI OCBI-
TH € TTO€THAHHS KOMITETEHTHICHOTO, TISUTbHICHOTO Ta JIOCIJHUIIBKOTO TiXO/IB, SIKi CIIPSIMOBaHi
Ha SIKICHE OBOJIOJIIHHS 3HAHHSIMH, yMiHHAMY Ta HaBHKaMH (Co0oits, 2024).

VY oMy KOHTEKCTI pedopMyBaHHS CHCTEMH CEpEeIHBOI OCBITH B YKpaiHi, 30KpeMa B
Mexax koHuemnlii HoBa ykpaiHChKa 11IKoMa, ependavae epexijl BiJi 3HAHHEBOI MapaJuTrMu 10
KOMIIETEHTHICHOTO HaB4aHHs. DopMyBaHHs 0i0JI0TTYHOT KOMIETEHTHOCTI 3100yBa4iB OCBITH Ha-
OyBae 0COONMBOTO 3HAUCHHS, IIIO TOB’S3aHE 3 PO3BUTKOM HAayKOBOT'O MHCJICHHS, €KOJOTIYHOI
CBIJIOMOCTI, KYJIBTYPH 3JI0POB’Sl Ta BIIIOBIAIBHOTO CTAaBJICHHS JI0 NOBKULIA. CydJacHa OCBITHS
pedopma 3Milirye akIeHT i3 3araM’ STOByBaHHS (DaKTiB Ha PO3BUTOK OI0JIOTIYHOT CBIIOMOCTI, pea-
JI3y€EThCs Yepe3 NOTPUMAHHS OCHOB CTANIOr0 PO3BUTKY Ta 30aJaHCOBAHOI'O MPUPOIOKOPHUCTY-
BaHHs, OPMyBaHHS HaBHYOK 3[JOPOBOTO CIIOCOOY YKUTTS TOLLO.

Omxe, GopMyBaHHS OI0JIOTIYHOT KOMIIETEHTHOCTI BIINOBITHO JO pedOpMyBaHHS 3a-
TaIbHOI CepPeIHBOI OCBITH € KOMILIEKCHIM IPOIIECOM, IO TOTpeOye OHOBJICHHS 3MICTy HABYAaHHS,
METOJIIB BUKJIAJIaHHA Ta POJi BUMTENA sK (hacuiiTaropa B OCBITHROMY Tiporieci. [laHa monenb
CIIpHsie BUXOBAHHIO aKTHBHOI, BIAMIOBIIAILHOT 0COOMCTOCTI, 371aTHOT 3aCTOCOBYBATH 010J10TiUH1
3HAHHA IS PO3B’SI3aHHS PEaTbHHUX KXUTTEBUX HPOOIEM i CBIJOMO B3aEMOJIATH 3 MPHPOIHUM
CEPEIOBULLEM.
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OL|IHKA 3AAYYEHOCTI LLUKOAAPIB AO LIM®POBKX TEXHOAOTIN
MPU BUBYEHHI MPUPOAHUYNX HAYK

! JTveiscukuil nayionamvruti yHisepcumem iveni leana @panxa, eyn. I pywescvkozo, 4,
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Yatsyk O., Bryhilevych O., Demchyk V., Marusiak T., Odintsova A. ASSESSMENT
OF SCHOOL STUDENTS’ ENGAGEMENT WITH DIGITAL TECHNOLOGIES IN SCIEN-
CE EDUCATION. The availability of digital resources for school students exacerbates the
problem of low awareness of living organisms, particularly plants. Direct observation of organisms
in nature competes with the search for information about them through online sources. Analysis of
the developed questionnaire revealed positive experiences in using digital resources for learning
biology and a high interest in field observations. This can serve as a common starting point for
fostering a culture of citizen science through schoolchildren’s study of biodiversity.

Iucposa TpaHcopmarist OCBITH € cepert PIOPUTETIB MOMITHKY MiHiCTepCcTBa OCBITH 1 HAYKH
Vrpainn  (https://mon.gov.ua/tag/tsifrova-transformatsiya-osviti-i-nauki?&type=posts&tag=tsifrova-
transformatsiya-osviti-i-nauki) Ta €sponeiicbkoro Corozy. 30KpeMa, OIHHM 13 TOTOYHHX HarpsMiB
JUSsITBHOCTI €BPOCO03Y € MiATPUMAaHHA LU(POBOTO Mepexody vepe3 BIIPOBA/PKEHHS BiIIOBIIHOL
crparerii it Hayk mipo >kutTs (https://commission.europa.euw/priorities-2024-2029en). Po3puTok
I(HPOBUX KOMITCTEHITIH BUMTEITIB Ta YIHIB Y BUBYCHHI TIPUPOITHUIMX HAYK aKTUBHO OOTOBOPFOETHCS
(FOpuenko Ta in., 2023; braxxko Ta iH., 2024; Jlertsiprora, 2024; I1IBenosa, Titosa, 2024). [Ipodnema
B TOMY, 1110 JUTs1 30UIBIIEHHS! MOTHBALII] YUHIB IIPY BUBYEHH] IPUPOTHIUNX HAyK, 30KpeMa OOTaHIKH,
BUJIUSTIOTH TIPOTHIICKHI 3aCO0M: TIOIHONIEHHsI IT(poBi3allii Ta MpakTH4IHY JisUTHHICTB 1 CrocTepe-
skerHs B ipupomni (Husamah et al., 2025). BomHowac, JoCTyIHICTh IM(GPOBUX pecypeiB I yUHIB
MOMHMONMOE TIPOOIeMy HU3BKOI 0013HaHOCTI 3 00°€KTaMH KHBOT MpUpoIH. A came: Oe3mocepeaHe
BHUBYCHHS JKMBHX OPraHi3MIiB 4epe3 CIIOCTEpEKEHHS B IPUPOJI MOKe KOHKYPYBAaTH i3 IMOIITYKOM
(bakTiB mpo i OpFaHiSMI/I 4epes Biieo, (1)0T0 Ta TEKCTOBI TIOBIZIOMJICHHS B iHTepHeTi st 3’ﬂcyBaHH;[
00CSTy BHKOPHCTAHHS mTepHer-pecyme Ta TIPIOPHUTETIB TP BUBYCHHI OIONOTii B IIKOMI MH
po3po61/m1/1 1 BUKOpHCTAIH AQHOHIMHMI OMUTYyBaIBHUK y Google-forms. OnmTyBaHHS POBOIMIIHN
cepen yuHiB 6-11 xmaciB nineto «CuxiBebkuity, JIC3I «bynokan» ta JIC3II Ne 50 (M. JIbBiB).
JlocatipKkeHHs BUSIBUAJIO CTIMKHI IHTEpEC YUHIB JI0 3aCTOCYBaHHS IHTEPAKTUBHHX METO/IIB TECTyBaHHSI
Ta CEpEeIHIO PEryJEIPHICT Y BUKOPHCTAHHI iHTEpHETY HA ypokax 3 Oiororii. YuHi IepeBaXKHO
00MpaIT TIO3UTHUBHE CTABJICHHS JI0 BUKOPHUCTaHHS IIM(PPOBUX PECYPCIB, HaiyacTilIe sk 10 JDKepesa
kopucHoi iHpopmarii (71%). Cepen TBOpUMX 3aBAAHB 3HAYHO OUTBIIE 3AIIKABIICHHS BUKIIMKAIN
3aBJIaHHS Ha CIIOCTEPEKEHHS 32 PO3BUTKOM TBAPHHH, POCITMHHU a00 (DOTO3BIT MPO HE3HAWOMI BHIH
pociiH (pasoM 55% y4HIB), HDK CTBOPEHHS TPE3EHTAIl 3a JaHUMH 3 iHTepHETY (23%). Cepen
MPIOPUTETHIX 00’ €KTIB BUBUCHHS HAUacTiIIe 0OMpaity XpeOeTHHX TBapHH (25%), BipycH 1 6akTepil
Ta pociuaH (110 18%), 3HaYHO MEHIIIe YUHIB I[IKaBUIN Py OPraHi3MiB: KOMaxu 1 MaBYKH, TPHOU 1
CITM30BHKH, MOJTFOCKH 1 YepBH. 30€peXKEHHS BUCOKOTO IHTEPECY J0 BUBYCHHS )KUBHX 00’ €KTIB Ta TITi
IIAPOKOTO BIPOBAIDKEHHS IIA(PPOBUX TEXHOJIOTH BiZIKPUBAE MOMXITMBOCTI CHHTE3Y ITHX IHTEPECIB Ta
Mepexoy OCBITHBOTO TPOIECY J0 BHIIMX KOTHITMBHMX DIBHIB, a came, HaBUaHHS 4epe3 JOCIi-
JDKEHHS1, 3aCTOCYBaHHs1, OLIIHIOBAHHS Ta TBOPYICTb. PerysisipHe BUKOPHCTaHHS IHTEpHET-CaiTIB yu-
HSIMH TIPH BUBYCHHI O10JI0T 1T 3yMOBITIOE HEOOXITHICTD 3 OOKY BUMTENSI KEPYBATH OCBITHIM MPOIIECOM
y IIbOMY HAIpsIMI Ta CTIPHSITH TIOJAIBIIOMY PO3BHTKY IM(POBIX KOMIICTEHIIIH yuHiB. EdekTnBHIM
Ta IOCTYITHAM HampsMOM HAaBYaHHS YUHIB, IO TIOEJHYE IM(POBI3aIiio Ta MPaKTHIHY ABUIBHICTD Y
TIPUPOAl, MOXKE CTaTH JOCIIKEHHS BHAOBOTO Di3HOMAHITTS POCIMH, MaKpOCKOIYHHX TpHuOiB,
NTaxiB Ta KOMax y MICIIEBOCTI MPOYKMBAHHS 32 JIOMIOMOT'OX0 MOOLTBEHOTO IIPUCTOPOXO, 10, BOJIHOYAC,
CIIPUATAME ITIBUICHHIO OOI3HAHOCTI TPO JKWBI OpraHi3MH Ta 3aTydYCHHIO IIKOILIPIB 10
TPOMAJITHCHKOT HAYKH Yepe3 PoO0Ty 3 MDKHAPOJHUMU Oa3aMu JJaHUX JIIsl BUBYCHHS O10pI3HOMAHITTS
(GBIF, iNaturalist), moOinbHEM 3acTocyHkoM Seek Binm iNaturalist Ta iHIIMME CrieHiaTbHAMA
IH(POBAMH PECYPCAMIL
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A significant factor in the professional growth of a modern medical worker is a high level
of foreign language communicative competence. English as a means of international communica-
tion allows specialists to join global achievements in the field of healthcare, publish the results of
their own research in authoritative foreign publications, and participate in international conferences
and forums. That is why special attention is paid to the formation of English-speaking professional
competence of future doctors today.

As is known, the study of any educational component begins with the assimilation of its
conceptual apparatus, that is, with specific terms and concepts. This also applies to the study of
English in a professional orientation in the first year of medical university.

Biological terms studied in professional English classes can be divided into three categories,
namely:

1. Genetics and the cell (gene, mitosis, meiosis);

2. Ecology and evolution (antibiotic, bacteria, vitamins);

3. Physiology and metabolism (gallbladder, myocardium, prolactin).

Anatomical, clinical, and pharmaceutical terminology is also used during training. It is ba-
sed on Latin and ancient Greek, which allows future doctors around the world to understand each
other. Anatomical terms are used to describe the structure of the human body. Popular ones include
heart, liver, lungs, ribs, joints, etc.

Clinical terminology is used to describe diseases, symptoms, and treatments. Most terms
are compound words (composites) made up of root words:

e -itis — inflammation (for example, gastritis — inflammation of the stomach);

e -logy — science (for example, cardiology — the science of the heart);

e -scopy — visual examination (e.g. gastroscopy);

e -pathy — disease, suffering (for example, mastopathy).

Greek indicator prefixes are also popular, whichindicate the state or quantity:

e Hyper — (excess): hypertension (high blood pressure);

e Hypo — (insufficiency): hypoxia (lack of oxygen);

e Dys — (impairment of function): dysplasia (abnormal development or structural

change in cells, tissues, or organs, most often epithelium or bones, accompanied by
a violation of their structure and maturation);

e Macro / Micro — (large / small): macrocephaly (excessively large head).

In addition, an important place among the terms is occupied by international abbreviations
that every medical student needs to know. For example, BP — Blood Pressure; HR — Heart Rate;
CNS — Central Nervous System.

Therefore, mastering medical and biological terminology is an integral part of the training
of students of medical faculties of higher education institutions. During the educational process,
students of higher education institutions have to use special modern terminology, which contri-
butes to the conscious mastering of the academic discipline, improving the level of knowledge and
forming a highly qualified and competitive specialist in the field of medicine.
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MPOLIECK AINOMEPOKCUAALLITY 3APOAKAX B'FOHA MISGURNUS FOSSILIS L.
3A BNAMBY AMIHOKUCAOTHUX MOXIAHOTO 1,4-HA®TOXIHOHY
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Budevych A., Heneha A. LIPID PEROXIDATION PROCESSES IN EMBRYOS OF
MISGURNUS FOSSILIS L. UNDER THE ACTION OF AN AMINO ACID DERIVATIVE OF
1,4-NAPHTHOQUINONE. Lipid peroxidation in loach (Misgurnus fossilis L.) embryos exposed
to an amino acid derivative of 1,4-naphthoquinone was investigated. TBA-reactive substances
were used as a marker of oxidative stress. Treated embryos showed an increased malondialdehyde
level compared to the control. The highest level was observed at the 64-blastomere stage. These
results indicate a prooxidant effect of the compound and its ability to induce oxidative damage
during early embryogenesis.

IlepokcuriHe OKUCHEHHS JIITIIB € BAXKITMBAM TIOKa3HHKOM IHTCHCHBHOCTI BUTBHOPATUKAITb-
HUX TIPOLIECIB Ta PO3BUTKY OKCHIATHBHOIO cTpecy B KiituHax (JIymiak, 2014). V xomi Jimorre-
POKCHIAILIil YTBOPIOIOTHCS BTOPHHHI IIPOYKTH, 30KpeMa MaJIOHOBHH JTIATBICTi], SIKUi BU3HAYAIOTh
33 peaKilieio 3 TiobapbITypoOBOIO KHCIOTOIO i BHKOPHCTOBYIOTh SIK 1H(OPMATHBHMI MapKep
VIIKOKESHHS O10JIOTTIHIX MeM6paH (CaHaprCLKI/II/I 2015). OcobaMBO IyTIIMBAMHU IO Iii TPO-
OKCHJIAHTHVX YMHHHKIB € KJITHHH Ha paHH1x cramisix emopioreHe3y (MaHI3UHEII, 2021) 3HauHMIA
IHTEpEC BUKIMKAIOTH aMIHOKHCIOTHI moXiHi 1,4-HadhToxiHOHY, 30Kpema [JIyTaMiHOBE TMOXIITHE,
OCKITBKH BK/TIOYCHHS aMiHOKHCIIOTHOIO 3a/MLIKy MOXE 3MIHIOBATH iX GiONOridHY aKTHBHICT,
MIPOHUKHICTh 4epe3 KIITHHHI MeMOpaH! Ta 30aTHICTh BIUIMBATA Ha OKHMCHO-BITHOBHI IIPOIECH.
Bigomo, 1110 Taki CIOIyKH MOXYTh T€HEpyBaTH aKTHBHI (POPMU KUCHIO Ta MPOSIBIISATHA BUPAKECHY
UTOOIONOTTYHY JIit0, 1110 BU3HAYAE MEPCHICKTHBHICTD X JOCIIPKEHHS SK MOTEHIIIHO 010JI0TT4HO
AKTMBHHX areHTIB. Y pe3yJbTari IPOBEICHHUX JOCHIPKEHb BCTAHOBIICHO, 1110 33 BIUTMBY aMiHOKHC-
JIOTHOrO noxigHoro 1,4-nadroxinony y konuerTpanii 10~ M y saponkax Misgurnus fossilis L. Bin-
OyBaeThCs JOCTOBIPHE MijBUIIICHHS BMICTYy TBK-TO3UTHBHUX MPOIYKTIB MOPIBHSIHO 3 KOHTPOJIb-
HYMH 3HAYEHHSMH Ha BCIX JIOCII/DKEHUX CTaisX JPOOJieHHS. 30KpeMa, BKe Ha PaHHIX CTafisx
PO3BUTKY (2 Ta 16 GnactomepiB) CHOCTeplraJIOCﬂ 3pPOCTaHHS PIBHS MAJIOHOBOTO ):[Manbuem:[y, 110
CBITYUTB TIPO lHTeHCI/I(blKaLIIIO TIPOIIECIB MIEPOKCHIHOTO OKUCHEHHSI JTiMiiB Ta MiBUIICHY Ty TIIH-
BICTh KJIITHH JI0 JTil JOCHIKyBaHOT crioyku. MakcuMarbHe HakormudeHHsT TBK-To3UTHBHUX Mpo-
JIKTIB BHSIBIICHO Ha cTajii 64 GmacToMepis, 110, KMOBIPHO, TTOB’A3aHO 3 BUCOKOK METaOOJIYHOI0
AKTUBHICTIO KJIITHH 1 IOCHJICHOIO TEHEpalli€r0 akTHBHUX ()OpM KHCHIO Y 1Iei Tiepio po3BUTKy. Ha
HACTYITHHX CTaJIisIX eMOpioreHesy (256 Ta 1024 Gnactomepy) piBeHb MAJIOHOBOTO TUATBICTIITY JIe-
II10 3HIKYBABCS TIOPIBHSHO 3 MKOBHM 3HAUCHHSM, TIPOTE 3ATUINABCS JOCTOBIPHO BHIIIMM 32 KOHT-
POJTb, IO MOXE BKa3yBAaTH HA TPUBAIMH MPOOKCUIAHTHUI BIUIMB aMiHOKHCIIOTHOTO IMOXiJHOTO
1,4-Ha)TOXiHOHY Ta YaCTKOBE BKIIIOUECHHS a/IaNTALlIHIX MEXaHI3MiB QHTHOKCHIAHTHOTO 3aXHCTY.
OtpuMaHi pe3yNbTaTH CBIIYaTh PO aKTUBAILIIO MPOIIECIB JIMOMEPOKCUIALTIT Ta PO3BUTOK OKCHIA-
THBHOT'O CTpeCy Y KIIITHHAX 3apOJIKIB 32 JTil JOCITIHKYBaHO CIIONYKH. TaKuM YHHOM, aMiHOKHCIIOTHE
noxinHe 1,4-HahTOXIHOHY YMHUTH BUPAKCHUH MPOOKCHIAHTHHUIA BIUIMB Ha 3apofku Misgurnus

Jossilis L., IO NIPOSIBISETECS Y MIOCHIICHH IIPOLICCIB IIEPOKCHIHOTO OKMCHEHH! JIiniis. ITisuien-

151 BMicTy TBK-1I03MTHBHIX TIPOJIYKTIB CBIYHMTH PO TIOPYLICHHS IPOOKCHIAHTHO-aHTHOKCHIaHT-
HOI PIBHOBAI'H, sIKE IOJISITAE Y HaAMIPHOMY YTBOPCHHI aKTHBHHX ()OPM KHCHIO Ta BUCHAXKCHHI aHTH-
OKCH/IAaHTHHX CHCTEM KJITHHH, 1[0 MPH3BOAUTH 10 HAKONMYEHHS BTOPHHHUX HPOIYKTIB JIiIOIe-
POKCHaIIii, 30KpeMa MaJIOHOBOTO Jiabaeriny. Lle Mojke CIpUYHHATH YITKODKEHHS CTPYKTYPHIX
KOMITOHEHTIB OIOJIOTYHMX MeMOpaH 1 3MiHY iX (PYHKIIOHATBHUX BIacTUBOCTeH. OTpuMaHi JaHi
BKa3yIOTh Ha 3[JaTHICTb JOCMIHKYBaHOI CIIOMYKH 1HIYKYBAaTH PO3BHUTOK OKCHAATHBHOIO CTpECy B
KIIITHHAX 3apOAKIB.
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PEOAOTIYHI BAACTUBOCTI KPOBI CAMOK LLYPIB
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Hren N., Bodnarchuk N., Harasym N. RHEOLOGY OF FEMALE RAT BLOOD
UNDER THE ACTION OF HISTAMINE AND RANITIDINE. The combination of ranitidine
(0,1 uM) with histamine leads to a decrease in the platelet aggregation coefficient. Ranitidine
(10 uM) reduces the hematocrit in erythrocytes of female rat blood. Ranitidine at a concentration
of 10 uM, as well as ranitidine at a concentration of 1 uM in combination with histamine lead to a
decrease in the degree of erythrocyte compaction compared to the control.

Binomo, 110 TicTaMiH € 6i10reHHUM aMiHOM Ta MeZiaTopoM alepriuHux peaxuiit (I'apacum,
2024). Jlns HiBeTFOBaHHS MIKIJJIMBOI Jii TicTaMiHy 3aCTOCOBYIOTH OJIOKATOPH TiCTaAMIHOBHUX perer-
TopiB. PanitianH € 6mokaropom H2 penierrropiB. [Tornepe i 1oCiipKeHHS JO3BOJHIA BCTAHOBUTH,
110 B EPUTPOLMTAX MICTUTBCS TICTaMiH, IPOTE HEBIZIOMO, Y BiH CHHTE3YEThCSl HUIMHU, UM COPOYEThCS
13 3araJIbHOTO PyCiIa KPOBi, @ TAKOXK SIKY XK POJIb MA€ TiCTaMiH B epUTpoImTax. BimoMo, mo rictamin
3YMOBITIOE 3TYIIIEHHS KPOBi, TOOTO BILIHBAE Ha peodiorito (Paquenko, 2017). [Tpote cymicHa Jis Tic-
TaMiHy 1 paHITHANHY 3aJMIIAETHCS HEBUBUCHOIO 1010 BIUIMBY HA PEOJIOTIUHI BIACTUBOCTI KPOBI.
ToMy MeTOI0 HOCIIKEHHS € BUSBIICHHS 3MiH KoeillieHTa arperanii TpoMOOLUTIB, FeMaTOKPUTY,
koeimienTa aehopMaltii epUTPOLUTIB, CTYIICHS YIUTEHEHHS ePUTPOIIUTIB, EPUTPOIIUTAPHUX arpe-
raTiB KpOBi CaMOK IIypiB 3a JIil TiCTaMiHy Ta paHITHIMHY. B X0/l eKCIIepuMEHTY 10 MUTLHOT KPOBi
JofaBay rictamid (5,4 MkM), pozunan panituausy (0,1; 1; 10 MkM). Bynu chopmosani rpynu, 10
3pa3KiB IUJIbHOT KPOBi SKUX JonaBaiii paniTuauH (BignosiaHo 0,1; 1; 10 MxM) 1 micns iHKyOarii
JIOTABaJT TicTamiH. BcTaHOBIIEHO, IO TiCTaMiH 3yMOBITIOE TSHICHITIFO JIO TTiIBHIIICHHS KoeDillieHTa
arperatii TpoMOOITMTIB KpoBi caMok IypiB. PanitianH B koHIeHTparii 0,1 MKkM 3HMKYE Koedi-
LieHT arperaiii TpomOouuTiB Ha 43%. [loeqHana [is paHITHAMHY 3 TICTaMiHOM 3YMOBJIIOE 3HU-
MeHHsI KoedilieHTa arperanii TPOMOOIMTIB MOPIBHIHO 13 KOHTposieM Ha 27% Ta 3 HE3aJIeXKHOI0
Ti€to TicTaMiny Ha 62% 3a KoHreHTpaii panitumiHy 0,1 MxM. [Ncramin Ha (oHi il paHiTHANHY y
KoHIeHTpatii 1 MKM migBuIye KoedilieHT arperaiii TpoMOoImTiB Ha 67%. OTXe, paHITHINH
3MiHIOE KOS(ILIIEHT arperatlii TPOMOOLIMTIB TIOPIBHSHO 3 KOHTPOJIEM, a TAKOXK 13 TPYTIOK KPOBI, /10
sIKOi JTofiaBany TicramidH. Hamu He Oynio BUSBIIEHO 3MiHM MOKa3HUKA MOPIBHSHO 13 HE3AIEIKHOIO
Ji€ero paHiTHIuHy. ToMy, HMOBIpHO, TIOTeHITIHHMIA H2 perentop Ha MeMOpaHi TPOMOOITUTIB HE
TIOB'SI3aHUH 13 peryJsiiero koedilienTa arperamii TpOMOOIMTIB. 3a Jii paHITHIMHY Y KOHIICHTpALIi
10 MxM BinOyBa€eThes 3HIKEHHS TeMaTokpuTy Ha 50%. Bimomo, 1110 roctpi iH(eKIii 3yMOBITIOIOTh
3amajbHI peakilii, o IPU3BOAATE 10 Cercucy. Lle 3MeHIye KiMbKiCTh epUTPOLIUTIB, SIKi OTpar-
JISIFOTh Y KPOBOOOIT. BpaxoByrouH 11e, JOMUTLHO BBAYKATH, IO PAHITHINH y BUCOKIH KOHIICHTpALIiT
VIIKOKY€E SPUTPOLIUTH, 10 BEJIC JIO BTPATH IXHBOT IUTICHOCTI 1 10 3HWKEHHS TeMaTOKPHTY.

IHKyOarist epUTPOIUTIB 3 PAHITHANHOM Pi3HUX JTOCTIKYBaHUX KOHIIEHTPALLii 3 HACTYITHIM
JIOJIABAHHSIM TiCTaMiHy HE 3MiHIO€ PiBHS T€MaTOKpHTY. X04a HAHIWKIM piBeHb TeMaTOKPHUTY BH-
SIBUBCS 32 TIOEIHAHOI JTiT paHITHIMHY Y KoHIeHTparii 10 MKkM Ta ricTamiHy (pi3HHUIIIO HE TTiaTBep-
JOKEHO JIOCTOBIPHO). 3a BHBYCHHS KoeillieHTy edopmMariii epUTPOIMTIB HAMH He OYJI0 BCTAHOB-
JICHO JIOCTOBIPHMX 3MiH MOKA3HIKA, SIK 32 BIUIMBY TiCTaMiHy, PaHITHUIWHY, TaK 1 3a TO€IHAHOI il
JIOCITIDKYBaHUX YMHHUKIB. PaniTianH y koHrenTpartii 10 MkM Befie 10 3HIDKEHHS CTYTICHS YIIiTh-
HEHHS epUTPOLUTIB Ha 57%. [loemHana Ais paHITUIMHY y KOHIEHTparii 1 MKM 3 ricTamiHOM Bezie
JI0 3HIDKEHHSI CTYTICHS YIIUTGHEHHSI €PUTPOLMTIB IIOPIBHSHO 3 KOHTPOJIEM Ta TPYIIOI0 EPUTPOLIHTIB,
JI0 SIKO1 JIOJTABaITM paHITUINH Y 3a3HavueHiil koHneHTpaiii Ha 40 Ta 48% BinnoigHo. OTke, paHiTH-
JIMH y KoHIIeHparlii 1 MkM, iiMoBipHO, 6:10kye H2 perienTop i 11e Bezie 0 3HIKSHHS CTYTICHS YIIIiTh-
HEHHS epUTPOLMTIB. BUsiBIICHO, 10 32 Aii TiCTaMiHy, PaHITHIMHY Ta IIO€JHAHOTO IXHHOT'O BBEICHHS
HE BiIOyBaJIOCs 3MiH TIOKA3HUKA EPUTPOLUTAPHIX arperaris.
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SAAEXHICTb EHEPTETUYHMX BAP’EPIB TAYTOMEPU3ALLI
BIJ ITNTAHAPHOCTI OCHOB IHK

! Vpaincoruii ghizuxo-mamemamuanuii niyeti Kuiscokoz2o nayionansozo yrisepcumenty
imeni Tapaca Illesuenxa, npocn. Akademixa I nywixoea, 6, m. Kuis, 03187, Yxpaiua,
2 Kuiscoxuti nayionanvnuti yricepcumem iveni Tapaca Lllesuenxa, eyn. Borooumupcoia 60,
m. Kuis, 01033, Yxpaina; e-mail: edyadzyadevych787@gmail.com

Dzyadevych E., Voiteshenko I. DEPENDENCE OF TAUTOMERIZATION ENERGY
BARRIERS ON THE PLANARITY OF DNA BASES. This study investigates the dependence
of tautomerization energy barriers of DNA nitrogenous bases on molecular non-planarity. Quan-
tum-chemical calculations were performed for adenine, thymine, guanine, and cytosine using the
Hartree-Fock method with systematic variation of the torsion angle. The influence of structural
distortion on forward and reverse energy barriers was evaluated. The results showed that non-pla-
narity increases the barriers for guanine and cytosine, while decreasing them for adenine and
thymine, indicating different susceptibility to tautomeric transitions. These findings demonstrate
that conformational changes significantly affect the stability of DNA bases and may influence the
probability of spontaneous mutations.

Tayromepusariist azotuctrx ocHoB JIHK € ojHMM 13 KITFOYOBHX MeXaHi3MiB CHOHTAaHHOTO
MyTareHesy, OCKUIBKH ITepexif] y piAKiCHI TayTOMEpHi (opMU MOXKE TIPU3BOAUTH A0 TOMIJIOK TTif
gac perutikamii. OcoONMBUiA IHTEpEC CTAHOBUTH BILIUB IMPOCTOPOBOIT KOHGIrypalii (TiiaHapHOCTI
a00 BUKPUBIICHHS ) MOJICKYJIH Ha CHEPTeTHYHI 0ap’€pH TAKUX TIEPEXOTiB.

Mertoro pociipKeHHs OyJIo BU3HAUUTH 3aJIeKHICTh EHepPreTHUHNUX Oap’epiB TayTOMEpH3a-
ii ocHoB JIHK (aneniny, ryaHiHy, TUMiHy Ta LIUTO3MHY) BiJl 3MiHU OJHOIO i3 TOPCIMHUX KYTiB
LIMKITy OCHOBH, TOOTO Bijl HEIJIAHAPHOCTI MOJIEKYJIH. J]OCTi/PKEHHsS] BAKOHAHO METOJIOM KBaHTO-
BO-XIMIYHOTO MOJIETFOBaHHS Ha OCHOBI MeToy I 'aptpi-®Doka. OnTrumizalliro oyaTkoBHX, Tiepe-
X1THHX 1 TAYTOMEPHHX CTaHIB 3IHCHIOBAIN B IIPOrpaMHOMY Komruiekci Gaussian 09 i3 ¢ikcartiero
TI0JIOKEHb ATOMIB, 1110 (POPMYIOTh JOCTIKYBaHUI TOpCiiHMit KyT. TopciitHuii KyT 3MiHIOBAIN B
Mmexax Bix 0° 1o 40° 3 kpokoM 5°, 110 TO3BOJIMIIO TIPOCTEKUTH 3ATIEKHICTh MPSMUX 1 3BOPOTHHUX
SHepreTUYHNX Oap’epiB Bifl CTYNEHS BUKPUBIICHHS MOJIEKYJIH.

V X071 TOCHi/PKEHHS BCTAHOBJICHO, 1110 JJIS TYaHIHy Ta UTO3MHY 31 30UThIICHHSIM HeTula-
HAPHOCTI CIIOCTEPIraeThCs 3pOCTAHHS CHEPreTHYHUX 0ap’epiB (I MPAMOTro Mepexoy OIH3bKO
8 KKaJI/MOJIb), III0 BKa3y€ Ha iX BUCOKY CTAaOUTBHICTH 1 MEHIIY CXWIIBHICTB 10 MyTaniil. HaromicTs
JUISL aJieHIHy Ta THUMiHY BHSIBJIICHO NMPOTHIICKHY TEHJCHINIO: BUKPUBIICHHS CTPYKTYpHU CHPHSE
3MEHIIICHHIO Oap’epa TayToMepH3allii (s aJicHiHy 3MiHa TPsAMOro 6ap’epa CTAaHOBUTDH OJTM3BKO
4 KKaJI/MOJIB), IO IMiJBUIILY€ HMOBIPHICTh MyTAIlIHUX MTOTIH.

OtpuMaHi pe3yNIbTaT! MiATBEPIKYIOTh CYyTTEBHI BILUTHB KOH(POPMAIIIHIX 3MiH Ha CHEp-
reTuky Tayromepusariii ocHoB JIHK Ta mormmOmooTs po3yMiHHS MOJEKYIAPHHX MEXaHi3MiB
30epeKeHHsI TCHETUYHOT iH(opMallii.
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BIMAMB BIBPALIII TA LLYMY HA OPTAHI3M AOAMHM
HA MMPOMWCAOBUX | TPAHCTTIOPTHUX MIAMTPUEMCTBAX

Jlvsigcwvruii Hayionansrull yHigepcumem iveni leana @parka,
syn. I pywescoroeo, 4, m. Jlvsis, 79001, YVrpaina, e-mail: yuliia.kistrytsia@lnu.edu.ua

Kistrytsia Y., Tarnavska A. THE INFLUENCE OF VIBRATION AND NOISE ON
THE HUMAN BODY IN INDUSTRIAL AND TRANSPORT ENTERPRISES. The in vivo
and in situ effect of occupational noise and vibration on workers of various specialties was
determined. Instrumental measurements using Casella devices established that the equivalent
noise levels range from 58 dB to 87 dB, and vibration acceleration ranges from 22 m/s? to 61
m/s? depending on the equipment. Based on literature data, the correlation between these
physical factors and the development of sensorimotor polyneuropathy, hearing loss, and
general vibration disease is described.

BibOpartist Ta BUpOOHHYHH IITyM € OJJHIMH 3 HAUTIOIHPEHIMX (Di3UIHUX (PaKTOPIB, SKI Y-
HSTh KOMIDICKCHUY HETaTHBHUI BIUTUB HA OPTaHi3M JIFOJIUHU B YMOBaX BUpOOHHMIITBA. TprBaia
JUist UX YAHHUKIB TIPH3BOIUTS J0 CTIHKHX (PyHKIIOHAJIFHUX Ta OpraHiYHUX 3MiH Y HEPBOBIH, cep-
LIEBO-CYIMHHIN Ta OTOPHO-PYXOBIl CHCTEMaX.

HaykoBi nochimpkeHHs1 TATBEPIDKYOTh, 10 TIOEAHAHA Tisl IIyMy Ta BiOpallii Mae cuHepre-
THYHUH e(heKT, IPUCKOPIOIOYH PO3BUTOK MPOQeciiiHUX 3aXBOPIOBaHb, 30KpeMa BibpariifHoi XBopo-
0w Ta HelipoceHcopHOI purityxyBarocTi (Bovenzi, 2015; Nelson et al., 2005). Beaxkarotb, 1o cTy-
ITiHB (i310I0TYHMX PO3JIAIIB TPSIMO 3AJICXKHTh BiJI CIIEKTPATEHHUX XapaKTEPHCTHK BiOpartii (JIOKaTb-
HOI YM 3arajibHOi), €KBIBAJICHTHOTO PiBHS IIIyMY Ta Yacy eKcrosuilii. MeToro pobotu Oysio BU3HA-
YuTU (PaKTUYHI PiBHI IIIyMOBOTO Ta BIOPALifiHOr0 HABAHTAXKEHHS HA MPALliBHUKIB PI3HUX Trairy3eit
Ta MpoaHATI3yBaTH TXHIM OTEHIIIMHAUI BIDIMB HA OPraHi3M Ha OCHOBI CyHacHHX HAyKOBUX JIAHHIX.
IncTpyMeHTaTBHI 3aMIpPH TIPOBOIIACS OE3MOCEPETHBO Ha POGOIHX MICIIIX B YMOBAX TPOMIICIIO-
BUX Ta TPAHCIIOPTHUX THANPHEMCTB. JUist BUMIpIOBAHHS CKBIBATICHTHIX PIBHIB IIyMy T2 napamerpiB
BiOpONPUCKOPEHHs! BUKOPHCTOBYBANIH CIIeIiai3oBaHe obnagHanHsa kommnadii Casella. O6’extamu
JOCTI/PKEHHS CTaId po00Yi MicCId CIFOcapiB-CKIaTIATBHUKIB (POOOTA 3 BiOPOCTOJIAMH ), BOJIIIB JIeT-
KOBHX T4 BAHTKHHX aBTOMOOLTIB, CKJIaJaviB MOT3/IiB Ta MOHTepiB KOJIH (BIUTHB TUIAT(HOPM TOTSI-
TiB), @ TAKOX POOITHHKIB, II0 BUKOPHUCTOBYIOTh PYUHUH IHCTPYMEHT (nepq)opaTopI/I quKmele
). BeraHosuim, 1m0 piBHi aKYCTHYHOTO HABAHTAKCHHS CYTTEBO BIIPISHSIOTHCS 3AICKHO Bil
THUITy oOJaTHaHHs. HaiBUII TOKa3HUKY €KBIBAJICHTHOTO PIiBHS IIyMY 3a(ikCOBAHO ITiJ 4ac podOTH
eNIEKTPOMEXaHIKIB 13 TiepdopaTopoM — 87 1B, 1110 nepeBHIye KOM(POPTHI aKyCTHYHI MEXi Ta Ha-
OMKAETHCS JI0 TPAHUYHO JIOMYCTUMUX PiBHIB. PoGoTa crtocapiB-CKIaqaibHUKIB OISl BIOPOCTOINIB
CYIIPOBOIKYETHCS IITyMOM Ha piBHi 83 ab. Y kabiHax TpaHCHOPTHHX 3ac00iB piBEHB IIIyMy € MOpiB-
HSIHO HYDKYUM: JJTSl BAHTKHUX aBTOMOOLTIB BIH CTAHOBHUTE B CEPEIHBOMY 65 1B, a 1715 ISTKOBHX —
58 nb. Anani3 BiOpalliifHOro HaBaHTA)KCHHS BUSIBUB 3HAYHI PiBHI BIUIMBY Ha TpailiBHUKIB. EKBi-
BJICHTHHUI PiBEHb BIOPONPUCKOPEHHS JIOKAIBHOT BIOpallii, 1110 epeacThes Ha PYKH TPALliBHHUKIB,
CTaHOBUTH 22 M/C? miJ 9ac poOoTH 3 mepopaTopoM Ta 28 M/c? PU BUKOPUCTAHHI IUPKYIIPHOL
e, [Toka3HUKY 3araibHOT BIOpallii, sika BINTMBAE HA BCE TUTO, BUSBHIIHCS e BUILIMMH: TS BIOPO-
CTOJIIB TIel TOKa3HUK J0piBHIOE 30 M/c?, Ha TUIaTopmax MmoTsriB — 52 M/c?, y KablHax JISTKOBUX
aBTOMOOLTIB — 48 M/C?, a HaliBHIIIe 3HAYCHHS 3a(iKCOBAHO IS BAHTXKHUX aBTOMOOLTIB — 61 m/c.

HoBezeHo, 110 JIOKabHa BiOpallist BpaXkae HEPBOBY CHCTEMY Ta CYAMHU KHCTEH, BUKIU-
Karoun cuHnpoM PeiiHo i ceHcopHy momineBpomarito (Nilsson et al., 2017). 3aranpHa BiOparis
TPU3BOIHUTH IO IMATONOTIH MDKXPEOIEBHX IHCKIB, BECTHOYIIPHUX Ta MLUTYHKOBO-KUIIKOBHX
po3nazis (Joharming, 2015). Omrouacna mist urymy BucHaxkye LIHC, nmpoBokyroun XpoHIIHHIA
CTpec Ta CTifKe MiABUIICHHS apTeplaanoro THUCKY (Basner et al., 2014).

Omxe, IHCTpYMEHTATBHI BI/IMlpIOBaHHSI m):[TBepszyIOTL 3HayHe mymose (1o 87 1b) Ta Bio-
pariiiHe HaBaHTaXeHH (10 61 M/c?) Ha MPaLliBHUKIB AOCTIIKYBaHUX Tipodeciit. OTpumaHi qaHi
BKa3yIOTh Ha BUCOKUH PHU3UK PO3BUTKY BiOpamiiiHOi XBOPOOH Ta MATOJIOTIH CIIyXOBOTO aHaIi3a-
TOpAa, 1110 BUMarae 000B’A3KOBOTO 3aCTOCYBaHHS 3aC00IB 1HAMBIIyaIbHOTO 3aXHUCTy (aHTUBIOpa-
[ilHI pyKaBHI, HABYITHUKH) Ta CYBOPOTO JOTPUMAaHHS PEKUMIB Iparli i BIATIOYHHKY.
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3MIHWN MEMBPAHHOIO MOTEHLIAAY MITOXOHAPIN Y KAITUHAX
KONOPEKTAABHOMO PAKY 3A Ali MOXIAHOTO TIA30AY

! JTveiscukuil nayionamvHuti yHisepcumem iveni leana @panxa, eya. I pywescvkozo, 4,
M. JIvis, 79005, Yipaina, *Hayionanvnuii ynisepcumem «JIvbsiecoka nonimexuixa,
ni. Cessimoeo FOpa, 9, m. Jlvsie, 79000, Vkpaiua, e-mail: vasylynakoberenko@gmail.com

Koberenko V., Shalai Ya., Mitina N., Zaichenko O., Babsky A. ALTERATIONS OF
MITOCHONDRIAL MEMBRANE POTENTIAL IN COLORECTAL CANCER CELLS
INDUCED BY A THIAZOLE DERIVATIVE. This study assessed mitochondrial potential chan-
ges in HCT116 colorectal cancer cells upon exposure to the thiazole derivative BF1 and its PEG-
based complex Th6. Fluorescence microscopy and ImageJ-assisted quantification were employed
to measure mitochondrial potential. Th6 was found to significantly decrease mitochondrial poten-
tial by 30% whereas the polymer carrier Th5 showed only a minor, non-significant decrease. Our
findings demonstrate that BF1-mediated decrease in mitochondrial membrane potential is a pro-
minent feature of its cellular impact, potentially underlying the antineoplastic properties of this
thiazole derivative.

Ha cporoani ximioTepartist 3aJIHIIAETHCS OHUM 13 Haile(h)eKTUBHILINX METOJIB JTiKyBaHHS
PaKOBHX HOBOYTBOpeHb. [IpoTe 11eif miixis Mae 3Ha4YHi HEOJIKH, 30KpeMa BUCOKY TOKCHYHICTB,
HEJIOCTATHIO CIICU(IYHICTD 1 HU3bKY CEJICKTUBHICTD. TOMy po3po0Ka HOBHX IPOTHPAKOBHX IIpe-
napariB, SKi MOETHYBaIM O BUCOKY ©(DEKTHUBHICTD 13 MIHIMAILHOK TOKCHYHICTIO, 3aJIHIIIAETHCS
AKTyaJIbHAM 3aBIaHHIM.

Tiaz0mbHI MOX1/THI aKTUBHO 3aCTOCOBYIOTHCS B MEJIUIIMHI SIK aHTHOAKTEpiasibHi, MPOTHIIA-
Ta IOTPEOYIOTh TIOAATBIIUX JTOCITIIKEHb.

Y poGOTi JOCTiKYBaI HEKOH ForoBaHe MmoxigHe Tiazomy N-(5-0en3ui-1,3-tia3on-2-i1)-
3,5-mameTri-1-6erzodypan-2-kapookcamin (b®D1) ta #oro komrurekc (Th6) 3 mommepHUM
HOcieM Ha ocHOBI nomietuneHniikomo (ITEI-ITH, ThS), mo npoaeMoHCTpyBaay UTOTOKCHY-
HICTb JI0 PAaKOBUX KIITHHHUX JIiHIH in vitro (Finiuk et al., 2021). Metoro poboTtu Oymo TOCTiTuTH
BIUMB B®1 Ta Horo KOMILIEKCY 3 TIOJIIMEPHUM HOCIEM Ha MEMOpPaHHHIA TIOTCHINIAT MITOXOHIPII
y KJIiTHHAX KosopektaibHoro paky (HCT116).

Knituaun BuciBamm y 96-mynkoi mianmetd (100 Mxn/myska) i3 mineHicTI0 5000 KIiTHH
Ha JIyHKY Ta 1HKyOyBaJii ipoTsiroM 06u. Yepes 24 rovHN 10AaBald AOCTIKYBaHi pEUOBUHH Y
Jirounx KoHueHTpauisx 10 MxM Ta iHkyOyBamm npoTsaroM 30 XBuiarH. MeMOpaHHMIA TOTEHIIaT
MITOXOHJIPI BHM3HAYAM 3a JONIOMOTOI0 OapBHHKA TETPAMETHIIPOJAMIHY Ta IHBEPTOBAHOTO
Mikpockora Olympus [X73. Otpumani 300paxeHHs QikcyBaan MUppoBOI0 Kameporo DP-74 i
aHAJII3yBaJIU 32 JJOIOMOTro10 porpamu Imagel. Cratuctidany 0OpoOKy AaHHMX BUKOHYBaIn y MS
Excel, a 10CTOBIpHICTB Pe3yIbTATIB OI[IHIOBAIIH, PO3Pax0oBYIoun KoedirieHT CThIOeHTA.

Komrmiexke B®1 ta momimepHoro Hocist (Th6) BusiBuBCs HaiOLIbII €(DEKTUBHIM, Ta 3HU3HB
iHTeHcuBHICT (uryopecuenti kaituH HCT116 ma 30% (** — P < 0,01). PevoBrra BD1 Takox
3HW)KYBaIa IHTEHCHBHICTH (DIIyOpeclieHIlil, aje Il 3MiHM He OyJjM JOCTOBIpHMMH. BimbHMI
HoJTiMepHHMIT HOCIil He BIUTMBAB Ha iHTEHCUBHICTH (uryopecueHiti y kritnHax HCT116.

TakuM 9UHOM, KOMIUIEKC Tia30JIbHOro noxigHoro b1 i3 moniMepHUM HOCIEM Ha OCHOBI
TIOJTIETHJICHIJTIKOITIO CIIPHISIE 3HIDKEHHIO MEMOPAHHOTO TIOTEHITiATy MITOXOHAPIH Y KIITHHAX KO-
nopekranpHoro paky HCT116. 3miHM MeMOpPaHHOTO TIOTEHITIATY MITOXOHIPIN BIIIrParOTh BaXK-
JHBY POITb Y MEXaHI3MI Aii JOCTIKYBAHUX CHOJNYK, 0 poOuTth noximae bd1 nepcrexTHBHIM
MPOTUITYXJIMHHAM 3aCO00M.
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BMKOPWUCTAHHSA LED-TEXHOAOTIA Y PETYAHOBAHHI POCTY KYABTYPHNUX
POCAWMH: NEPCMNEKTUBW OMTUMISALLII CNEKTPY OCBITAEHHA

Jlvsigcwvruii Hayionansrull yHigepcumem iveni leana @parka,
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Pinchak Yu.-R., Tarnovska A. THE USE OF LED TECHNOLOGIES IN REGULA-
TING THE GROWTH OF CULTIVATED PLANTS: PROSPECTS FOR SPECTRAL OPTIMI-
ZATION. A systematic analysis of the impact of LED lighting with varying spectral compositions
on the growth and development of cultivated plants, specifically tomatoes (Solanum lycopersicum)
and lettuce (Lactuca sativa), is presented. A comparative assessment of the effectiveness of mono-
spectral and combined lighting was conducted within the context of biomorphological indicators,
photosynthetic activity, and energy efficiency.

OmHUM 13 HaBaXIMBIMIAX (PAKTOPIB HABKOJIMIIIHBOTO CEPEIOBHINA € CBITIIO, HE JIUIIE SK
JOKEPEIIO SHEpTii, a i SIK CUTHAJ, 1110 PETyJIoe KITF0YoBi a3y oHToreHe3y. Y TpaIuiliiHOMY Tell-
JIMYHOMY 3eMJIEpOOCTBI 3aCTOCOBYIOTh HATPIEBI, JFOMIHECHIEHTHI T4 METAIIOTAJIOTeHH] JIAMIIH,
MPOTE BOHHU MAIOTh HU3bKHUI KoecplmeHT KOPHCHOI Jii Ta 0OMEKEHICTh CIIEKTPAIBHOTO PeryJtio-
BanHs1. Haromicts cBiTnomionni (LED) cucteMu BiIKpHBarOTh HOBI MOXJIIMBOCTI JUTsI OITHMI3ALIil
POCTY KyJIBTYPHHX POCIIHH 3aBISKH BHCOKIH eHeproe()eKTHBHOCTI, JOBTOBIYHOCTI Ta 3MaTHOCTI
TeHepyBaTH BYy3bKOCIICKTPAITBEHE BUITPOMIHFOBaHHS. OCOOIMBOI aKTyaJIbHOCTI Ha0yBae ONTHMI3a-
LIisI CIIEKTPY CBITJIa B CHCTEMaX 3aKPUTOTO IPYHTY: y BEpTHUKAIBHUX (hepMax, aepoTIOHiLli Ta BUPO-
IIyBaHHI Mikpo3esneHi. CBITIONioqu 103BOAIOTh TOUHO MOAYJIOBATH CIEKTp OcBiTieHHs. Oc-
HOBHUMH JTialla30HaMH, 110 BUKOPHCTOBYIOThCS Y BUPOLIYBAHHI POCIHH, €: 4epBoHE R (660 HM),
cuHe B (450 am), 3enene G (520-550 HM) Ta nanekouepBore (730 HM). YepBoHE CBITIIO CTUMYITIOE
TOJIOBKEHHS CTeOeII, IIBITIHHSA Ta HAaKONMYeHHs OioMacH. CHHE — BIIMBA€E HA YTBOPEHHS JICTKIB,
KOpEHIB 1 raJIbMye BUTSTYBaHHS MapocTKiB. KoMOiHOBaHEe 4epBOHO-CHHE OCBITICHHS 3a0e3Medye
30anancoBanuii (horomopdorenes. 3rigHo 3 nocmimkenHsMu (Li & Wang, 2023; Martinez ef al.,
2024), cmiBigHomenHs R:B = 3:1 € onTuMansHuM [T 6arathoX KyJIBTYp, BKIIOYAIOUN CaJiar,
TOMAT 1 MiKpo3eseHb. BiioMo, 1110 BBEIEHHS 3€JICHOTO CITEKTPY IMOKpally€e MPOHUKHICTh CBIT/IA B
HWKHI 1apu Jiucts (Jones et al., 2022).

Mera Hamoi podoTH HoJsIraia B JOCTIIXKEH] e(peKTUBHOCTI BUKOPUCTAHHS PI3HUX CIIEKT-
paipHuX pexkuMiB LED-0CBITIEHHS 11 CTUMYITIOBAHHS POCTY Ta PO3BUTKY NMApPOCTKIB KyJBTYp-
HEX pocirH. O0’€KTOM JOCTIPKEHHS OyIH CUTHCHKOTOCIIONAPCHKI POCIIHE ToMaT (Solanum lyco-
persicum) Ta canat (Lactuca sativa). YMOBH BUPOIIYBaHHS: TEMITEpaTypHHUH pexknum +24 + 1°C,
BiJIHOCHA BOJIOTiCTH MOBITPS — 65%, (otonepion — 16/8 romun, DLI = 18 mol-mday”.
LED-naneni 3a0e3neuyBain YOTHPU PEKUMU OCBITJICHHS: juIe yepBoHe R (660 HM), muine cune
B (450 am), xom6inoBane R:B = 3:1, kortponbhe Oine cBitio (4000 K). OuinroBaiu Taki mokas-
HUKH, SIK BUCOTY POCIIMH, TUIONTY JIUCTKOBOI TIOBEPXHi, BMICT XJIOpodiy (3a METOZIOM ApHOHA),
koedirient GoroximMiunoi edexrrBHOCTI Fv/Fm.

OtpumaHi pe3ynbTaTd CBiA4YaTh, 0 KoMOiHOBaHe ocBimieHHs (R:B = 3:1) 3a0e3neuye
MaKCHMAJIBHUN IpUpICT 0i0MAacH, IUIOII] JINCTKOBOI MOBEPXHi T4 HAMBHUII MOKa3HUKU (POTOCHH-
TETMYHOT aKTHBHOCTI. MOHOXPOMHE YepBOHE CBITJIO CHPHSIIO BUTATYBAaHHIO CTEOEN, aje Majio
HIDKY1 TOKa3HUKH Xi1opodity Ta Fv/Fm. Crune — popMyBamo KOMIIaKTHI pOCTIHHH, OTHAK YIIOBLIb-
HIOBAJIO 3araibHUil picT. OTKe, CBITIONIONHE OCBITICHHS JO3BOIISIE €(PEKTUBHO KEPYBaTH
Mop(doreHe30M KyJIbTypHUX POCIWH 3aBISKH CHEKTpalbHIN celekTuBHOCTI. KomOiHOBaHe
CBiTIIO 3abe3nedye ONTHMAaIbHY Mopdoiorito, eHepro30epeXxeHHs Ta IMPOXYKTHBHICTH Y
TCINIMYHUX CUCTEMAX.
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EKCKPELIA KPEATUHIHY Y CEYI AYYHUKIB
MICAA SACTOCYBAHHA METOANKW AYTOTPEHIHTY

! JTveiscukuil nayionanvutl yHisepcumem iveni leana @panxa, eya. I pywescvkozo, 4,
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Svyshch M., Voroshchuk Z., Boboshko O., Bura M., Sybil M., Vinohradskyi B.
URINARY CREATININE EXCRETION IN ARCHERS AFTER AUTOGENIC TRAINING.
The level of urinary creatinine in the athletes during training camps measured before and after
physical exertion, corresponded to the range of metabolite concentrations observed in relatively
healthy adults not exposed to excessive physical load. A significant decrease in urinary creatinine
concentration (19.2 + 0.5%) was observed in the archers who completed the author’s autogenic
training program, both before and after physical exertion, but only during official competitions.

Pe3ynbTaTuBHICTD y CTpLIBOI 3 JTyKa O6yMOBJ'IeHa PiBHEM KOMIUIEKCHOI MiArOTOBKH JIy4-
HUKIB, YNPOBa/DKEHHAM AT-METOVKH TICHXOJIOTIYHOTO TPEHYBaHHS (HaanKnaz[, ayTOTpeHlHF)
YIOCKOHAJICHHSI TEXHIKH Hocrpmy TOIIO (Solonenko 2021). PiBeHb KpeaTHHIHY B KpOBI Ta cedi
MOJKE CITyT'yBaTH 1HIMKaTOpPOM M’30BOI MacH, IHTEHCHBHOCTI TPEHYBAJIFHOTO IIPOLIECY Ta 3aje-
JKUTH Bijl BUIY criopty (Banfi, 2023), a Takox gormoMarae B MOHITOPHHTY BiTHOBJICHHS IS OLIiH-
k1 QyHKIIIT HEpOK y cniopteMeHiB (Di Gioia, 2025) ta 3amo6iranHi ctany neperpeHoBanocTi (I1aB-
noBa, 2011; Cubiib, 2018). ToMy Ha CHOTO/IHI BAXKJIMBHUM € ieHTH(IKYBATH HaliH(GOpMaTHBHIIII
OilomapkepH cedi, 10 BKa3yIOTh Ha CTaH TiipaTallil CIIOPTCMEHIB, SIKi MOXKYTh OYTH ITOB’s3aHi 3
OLIIHKOI MPOAYKTUBHOCTI Mmij yac 3Maranb (Djaoui, 2017) Ta BiTHOBIIEHHSIM OpraHi3My MiCIs
3Marasb. MeToro fgaHoi po6oTu OyB aHaii3 3MiH KOHIIEHTpALlii KPeaTHHIHY B ceui JIyYHUKIB 3a
PI3HUX TICHXOJIOTTYHUX Ta (PI3MIHMX HaBaHTaKeHb. CIIOPTCMEHIB-FOHAKIB PaHOMHO ITOJUICHO Ha
JIB1 TpyTH (EKCIIEPUMEHTAITBHY Ta KOHTPOIIBHY ), TI0 8 0ci0 (MakicTpiB criopty (MC) Ta KaHauaTiB
y maiictpu ciopty (KMC); Bik yuacHukis — 19,8 + 0,27 pokis). IIcuxomoro-nemaroriqtuii exkcre-
PUMEHT MOJIATaB y BIpoBakeHHI AT-Kypcy (ayTOTpEeHIHTI0BOI CrieniaTi3oBaHOT METOJJUKH) PETy-
JSAMiT TICUXOJIOTIYHOTO CTaHy JIyYHWKIB €KCIEPUMEHTAJBHOI TPYIH YIPOIOBXK HE MEHIe 8§
TwkHiB. [TlomeHHe 3anaTTs AT-Kypcy piBHS ICHXOJIOTIYHOI MiATOTOBICHOCT] JIYYHHUKIB TPUBAJIO
10—13 XB, BKIIFOYAJIO KOHIICHTPAIIIIO YBard Ha KOXKHOMY €JIEMEHTI TEXHIKH Ta XapaKTepi eMo-
IIHOTO CTaHy CIIOPTCMEHA IIil Yac BUKOHAHHS IOCTpUILy 3 Jyka (Bunorpancekuii, 2012).
CepeHst KUTBKICTh 1IEOMOTOPHUX CEAHCIB CTAaHOBWIJIA 5—6 Ha THKACHB, 3arajbHa TPUBATICTh
Ha THkIeHb — 50-60 xB. JlocmimkeHHs 010J0TT4HOT PiIMHKA CIIOPTCMEHIB MPOBOAMIIN BIIPOIOBIK
JIBOX €TAITiB: 3pa3KH cedi BIIOUPAIIH ITiJT Yac TPEHYBAIHLHOTO Ta 3MaraJibHOro HaBaHTaKEHb JI0 Ta
micis (i3ugHOT pyXoBoi akTHBHOCTI. KOHIIEHTpaIlito KpeaTHHIHY B CeUi CIOPTCMEHIB BU3HAYAIN
CIIEKTPO(OTOMETPHYHIM METOJIOM 3 MIKPHHOBOIO KUCIIO0TO0 (CHoins, 2018).

PiBeHb KpeaTHHIHY B ce4i CHOPTCMEHIB MiJl Yac TPEHyBaAIbHUX 300piB BiIIOBIAAE Aianaso-
Hy KOHLICHTpAIii MeTaboIiTy y BITHOCHO 310pOoBHX Aopociux mozei (Sallsten, 2021) 6e3 Han-
MipHOTo (izrynoro HaBaHTaxeHHs (Johner, 2015). 3HadeHHs MOKA3HUKA KPEATHHIHY B Ce4i JIy4-
HUKIB JIO (hi3MNYHOTO HAaBAHTa)KEHHS CTAHOBUTH 4,95 MMOJB/M00Y, 10 CBITYNATH PO EKOHOMHE
BUKOPUCTaHHS KpeatuH(pocdary TiJ 4Yac CTaHy BiJIHOCHOTO CIIOKOIO, IO TpUTAMaHHE IS
CTHIOpTCMEHIB. BUKOHAHHS TpaIuiitHOTO (Pi3MYHOrO TPEHYBAJIBHOTO HABAHTAKECHHS JTYYHHKIB
TIPH3BOIFIIO JIO JOCTOBIPHOTO 30LTBIIICHHST KOHIIEHTpAIIIl KpEaTHHIHY y 3pa3Kax cedi B KOHTPOJIb-
HIl TPYIIL, IO Y3rODKYETHCS 3 HayKoBIME manuMe (Kashani, 2020; Cubinb, 2018). BeranoBieHo
JOCTOBIpHE 3HIKEHHS KOHIIEHTparil kpeatrHiHy Ha 19,2 +0,5% B cedi JydHUKIB Mig dac odi-
[IIfHUX 3MaraHb MOPIBHSHO 3 KOHTPOJIEM, sIKi 3aCTOCOBYBaH aBTopchkuil AT-kypc, 5K 10,
TaKk 1 Ticas HaBaHTaXeHb. 100TO piBEHb KpeaTHHIHY B EKCIEPUMEHTAIbHIA Tpymi,
CIOPTCMEHH SIKOi 3acTocoBYBal aBTopchkuil AT-kypc, ctabinizyBaBcs Ha eTari oiliitHIX
3Marafs, 0 MiATBEPIKYE BAXKIIMBICTh 3aCTOCYBAaHHS METOJVKH ayTOTPEHIHTY UL CIIOPTC-
MEHIB TOYHUX BHIB CHIOPTY.
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Shturmak A., Polozhentseva M., Shvadchak V. BINDING OF A-SYNUCLEIN MOLE-
CULES BY POLYPHENOLS. Polyphenols are considered promising inhibitors of a-synuclein
aggregation. In this study, we investigated their ability to induce crosslinking of a-synuclein and
form oligomers. Several polyphenols, including quercetin and curcumin, were shown to promote
oligomer formation depending on their chemical structure. These oligomers effectively inhibited
amyloid fibril growth in vitro. Quercetin-induced oligomers demonstrated strong inhibitory activi-
ty in the nanomolar range.

XBopoba [TapkiHCOHa € APYrUM 3a TOLIMPEHICTIO HelposiereHepaTHBHAM 3aXBOPIOBaH-
HSIM, XapaKTEPHOIO 03HAKOKO SIKOTO € YTBOPESHHS TiJielb JIeBi, IO CKIIAIAr0THCS IIEPEBAYKHO 3 (Hhi0-
pun o-cuHyKIeiHy. OCKiIbKH e(eKTHBHMX METOJIB JIKyBaHHS Hapa3i HE iCHYE, BayIJIMBHM
HAIPSMOM JIOCITKEHb € TIOIIYK CIIOJYK, 3MaTHUX iHTi0OyBaTH arperariito mporo outka. ITomide-
HOJIH, 30KpeMa KBEpLIETHH, KypKyMiH, rajioBa KHCJI0Ta, MPOrajo Ta MmpoKaTeXiH, o3I IaroTh-
Cs SIK TOTEHIiHI iHTi0iTopu. MH BUCYHYNH TiNoTe3y, 1O iX iHriOyroda fis MoB’sA3aHa 31 37aT-
HICTIO TIPOJYKTIB OKHCIICHHS MOMI()SHOIIIB YTBOPIOBATH 3IIMBKU MiXK MOJICKYJIAMH 0-CHHYKJIETHY,
YTBOPIOIOYM KOH FOT'aTH, SIKi OJIOKYFOTh KIHIII aMiTOTTHHX (iOpHII i TAKAM YHHOM MPHUTHIYYIOTh
ix pict. Metoro poOoTH OyJI0 JTOCTIAWTH 3aTHICTH MONi(EHOINIB YTBOPIOBATH TaKi OJiroMepu
3aJISKHO BiJl iX XIMIYHOI CTPYKTYpHU Ta KOHIIEHTpALlil, @ TAKOXK OIIHUTH IX BIUIMB HA KiHETHKY
arperattii o-CHHYKIIETHY in Vvitro.

JI71s1 IbOT0 0-CHHYKJICTH eKCIIpecyBalli B KINITHHAX E. coli Ta OYMIIAIN METOIOM 10HO00-
MiHHOi Xpomarorpadii. bitok iHkyOyBamm 3 momi)eHoNaMy TpH KOHIIEHTparisx 1-16 MM 3a
YMOB, IO CIIPUSIFOTh X OKUCHEHHIO. Y TBOPSHHS OJIITOMEPIB aHATI3yBaId METOIOM JICHATYPYIO-
4Oro eyeKTpodope3y B MOMAKPUIAMITHOMY Tefli 3 MOJaIbIIOK KUTbKICHOIO OIIIHKOK) 1HTEHCHB-
HoCTi cMyT. [Ticiis ounIieHHs iani3oM OTpUMaHi OJiroMepHU BUKOPUCTOBYBAJIH JUIS TOCITI/PKEHHS
X BILIMBY Ha arperarfito a-anyKne'l'Hy, SIKY OIIHFOBAJIM 32 3MIHOKO IHTEHCHBHOCTI (DITyOpeCIIeHIIT
6apBHI/IKa RB1 y HpI/IcyTHOCTl ¢iOpun-3aTpaBok. Ha OCHOBI KiHETHYHMX KPHBUX BHU3HAYAIIH
IJ_[BI/I,Z[KICTI) arperaun Ta KOHCTAHTY IIOJIOBUHHOT'O 1HF16yBaHHH

BcranosiieHo, 1110 nomi)eHOIH Ml Yac OKMCHEHHS 3[aTHi iH)Z[yKyBaTI/I YTBOpEHHS oJriro-
MeplB O-CHHYKJICIHY, TIPHIOMY e(heKTHBHICTH 1IHOTO mporiecy 3pocrae 31 30LIBIIEHHSM KUTBKOCTI
Fl,[[pOKCI/IJ'ILHI/IX TPYT 1 HAasBHICTIO KETO-Ipym y c1py1<Typ1 CIIONYKH. Haiibunsmmmii Buxin omiro-
MEpiB CIIOCTEpIraBcs y BUMAAKY KypKyMiHY, TOMI SIK iPOKATEeXiH BUSBHUBCS HAHMEHIN e()EeKTHB-
HuM. [HKyOamis 100 MkM o-curykieiny 3 4 MM KBepIeTUHY NpOoTsAroM 24 Toj pU3BOAWIIA 10
YTBOpPEHHS 6 + 2 MKM AuMepiB 1 HE3HAUHOT KUTBKOCTI BUIIMX oliromMepiB. I1pu mbomy cam KBep-
LIETHH He NPUTHIYyBaB arperaiio, ajie KBepLETHH-1HIyKOBaHi OJIiroMepH e(peKTUBHO iHTiOyBaIu
picT aMuTOiHMX (hiOPHIT 13 KOHCTAHTOXO TIOJIOBUHHOTO 1HT10YBaHHS 7 + 5 HM, 0 € CHiBpo3Mip-
HUM 13 Halie()eKTUBHIIIIMMH 1HT10ITOpaMH, ONIMCAHUMH B JTiTepatypi. KpiM TOro, mpoayKTH OK1C-
HEHHS NOTi()eHONIB 37[aTHI CIIPHUATH YTBOPEHHIO TETEPOKOH 0TaTiB 0.-CHHYKJIETHY 3 IHIIUMU Oi-
KaMH, IPUIOMY KypKyMiH 3a0e31edyBaB HalOUTbIINIA iX BUXiZ.

OtpumaHi pe3ysbTaTH BKA3yIOTh Ha T¢, IO MOMi(peHOTN MOXYTh in[yKyBaTH 3IIMBaHHS
0-CHHYKJIETHY 3 yTBOPEHHSIM OJIIFOMeplB SKi epeKTUBHO OJIOKYIOTH PICT aMiToimHuX (iOpHIL.
3MaTHICT 3UIMBATH OLTKU 3aJIEKUTH BiI XIMIYHOI CTPYKTYpH nomti)eHony 1 € HallOLTPII BUpa-
JKEHOIO JUIA KYPKYMiHY Ta KBEpUETHHY. TakuM YUHOM, TIOTi()eHOI-1HYKOBaH1 OJIIrOMEpH MO-
KYTh PO3TILIIATHCS SK HEPCIIEKTUBHA OCHOBA JJISI PO3pOOKH HOBHX IIAXOIIB IO KOHTPOIIO
arperatii o-CHHYKJICTHy Ta CTBOPEHHS ITOTEHLIHNX 3ac00iB Teparii HelpoereHepaTHBHAX
3aXBOPIOBAHb.
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BM3HAYEHHA IC50 HOBOCMHTE3OBAHOIO MEM-MOAIMEPY
HA MOAEAI EMBPIOHIB MISGURNUS FOSSILIS L.
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Yatsiuk D., Bura M., Mitina N., Zaichenko O. DETERMINATION OF ICso OF NEW-
LY SYNTHESIZED PEG-POLYMER USING Misgurnus fossilis L. EMBRYOS AS A MODEL.
Previous studies have demonstrated the effect of a PEG-based carrier on Na*, K*-ATPase activity
in loach embryos during early embryogenesis. The ICso values calculated from logarithmic regres-
sion analysis differed significantly across the studied developmental stages, indicating increased
sensitivity of embryos, including membrane enzymes, during early development.

Bionoriuna tonepanTHicTh (Alcantar, 2000), 3naTHIiCTH 3a0e3nedyBaTy OaXkaHHUH PO3Mip
YAaCTHHOK, BJIACTHBOCTI MOBEPXHI, Mpo(diTi MPOHUKHOCTI Ta THYYKicTh HaHocTpykTyp (Kotta,
2022), yTBOpPEHHS CTa0UIBHUX JUCIICPCHUX CUCTEM JUTS IJIbOBOT JIOCTABKH JIIKIB, OCOOIMBO BH-
COKOTO CTYITeHS T1iIpo(OOHOCTI, MOKIIMBICTh JIOJIATH B OPraHi3Mi MPUPOJIHI 3aXUCHI Ta HaOyTy
PE3UCTEHTHICTb JIO JIIKIB € TOAaTKOBUMH BUMOTaMH JIO ITiIBUIIICHOT PO3UMHHOCTI Ta KOHTPOJIBO-
BAHOT'O BUBLIbHEHHS JIKiB MONIMEPHUMH HOCLSIMU.

IMomiermnenrnikons (PEG) — 1ie momierepHa crnoiiyka, yHiBepCATLHUN BOJOPO3UMHHHUMA
MOJTIMEPHUH HOCIH 31 3MIHHOIO MOJICKYJISIPHOIO Macolo, SIKHi BUKOPHCTOBYIOTH SIK JTOOABKY B
XapyoBHX npoayKTax i kocmeruili (Pasut, 2016). Cxsanenuit USFDA (D'souza, 2016), PEG Haii-
YacTillle BUKOPHCTOBYIOTh Y TalTy3i Cy4acHOi (hapMaKoJIorii sIK CHHTETUYHHI MaKpOMOJIEKYJIsIp-
HUIA TostiMep [yt MoaudiKaIiii Mamiux MOJIEKYJ JIKiB, MENTHIIB, OUIKIB a00 CHCTEM JOCTaBKH
HaHOJIKIB. BpaxoByrouu riipodisibHi BIACTHBOCTI Ta BITHOCHO HU3bKY BHYTPIIITHIO TOKCHYHICTD,
PEG 3py4HO 3acTocoByBaTH B 0i0JIOTTYHMX crcTeMax. Ha Momeni ccaBIliB, MOXiTHE Tia30y Y
KOMILJIEKCI 3 HOJIIMEpHUMHU HaHoMiIeraMu Ha ocHOBI poly(PEGMA) neMoHCTpye BUCOKHIA piBeHb
IUTOTOKCUYHOCTI 11010 CTielM(DIUHIX KIITHHHUX JIiHIN MyXJIMHU TOPIBHSIHO 3 HEKOH FOTOBAaHUM
Tia30710M Ta/a00 KJIACHYHUM XiMiOTepaneBTHYHNM IpernaparoM gokcopyoinunaoM (Finiuk, 2021).

Saponku Misgurnus fossilis L. y mepioJ paHHbOTO eMOpiOreHe3y € aJIcKBaTHOK TeCT-
CHCTEMOIO JUTS TOCHIKEHHSI BIUTUBY Pi3HOMAHITHUX (PapMaKoJIOTIYHUX Ta XIMIYHUX YHHHHKIB
Ha kMBI opraHiamu. Metoro podotr Oyio BcranoButH [Cso Hocist VEP-GMA-graft-PEG na Na”,
K*-ATda3Hy akTHBHICTh 3apOJIKIB B’FOHA (TECT-CHCTEMA) Y TIEPIOJl PAHHBEOTO eMOPiOTeHE3Y.

JlocmimkeHHs TpoBeIeH] Ha 3apoIKax B I0HA Y MepioJT Bij 3arutiiHeHHs 1o craii 10 momi-
ny. Ikpy onepskyBasv uepe3 36 ToJI MicIs CTUMYJIALIT Ta 3aIDTiHIOBAITY B Jamkax [letpi cycrien-
3iero crepMiiB. JlocmipKeHHS IPOBOIMIIN 3 HOBOCHHTE30BaHUM Ha Kadepi opraHiunoi Ximii Ha-
IIIOHAJIBHOTO YHiBepcUTeTy «JIbBiBChbKa momiTexHikay PEG-BMicHUM oniromepHHM HocieM. J[ist
BusHaueHHs Na*, K*-AT®a3Hoi akTHBHOCTI 10 CTAHIAPTHOTO CEPEIOBHIIA IHKYOAIIil, ke Mic-
THJIO AJTIKBOTY MEMOPaHHOT (ppaKIlii 3apojIKiB, JomaBain 1 MMOJIB/ T yadaiHy. KilbKicTb MPOIYKTY
peaxuii P; BuzHawam 3a momudikoBaamM MetogoM Dicke-Cyooapoy (Fiske, 1925), a BmicT Oika
B CyCITeH31i MeMOpaHHOT0 Ipemnapary —3a MetozioM Jloypi (Lowry, 1951). [TonepeaHi ocipxeH-
Hs1 BCTAHOBWIIM BILMB HOCIs VEP-GMA-grafi-PEG (10%+107'8 M) na Na', K*-AT®a3ny aktus-
HICTb 3apOJIKiB B’IOHA y MEepioJl paHHBOTo eMOpioreHesy (3aBbkkoB, 2013). IIpoBiBIm anpokcu-
Martiro 3miH aktuBHOCTI Na¥, K*-AT®azu 3a siumBy VEP-GMA-graft-PEG Ha cranii 10 mozizy
OnacromepiB 3a koHuentpauii 1,5 (R? = 0,75) ta 3 (R?> = 0,94) mmons/n AT®, BCTaHOBJIEHO
HETIHIHY 3aJIe)XHICTh KIHETUKH Or0 (PEpPMEHTY, IO CBITYUTH MPO 3MIllIaHUN THII 1HTiOY-
BaHHsI. Po3paxoBaHni 3a norapudMiqHOrO 3a1exHICTIO J03a/ePekT [Cso 3HAYHO BiAPI3HIFOTHCS
HA Pi3HUX CTamisX PO3BUTKY 3apojkiB. Skiio Ha 1 momimi GmacromepiB mas Na*, K*-ATdazu
ICs0=1,98%10"7 MKMOJIB/JI, TO Ha OCTAaHHLOMY CHHXpOHHOMY 10 moximi Gmactomepis ICso
cranoButh 0,21 mxmons/n. OtpuMmani 3HaueHHs 1Cso CBigUaTh MPO 3pOCTAHHS UyTIUBOCTI
3apOAKOBUX 00’ €KTIB, B TOMY YHCIIi i MeMOpaHHUX (hepMEHTIB YIPOIOBXK PAHHBOTO eMOpio-
HAJILHOTO PO3BUTKY.
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The study evaluates the influence of ultraviolet radiation, temperature and humidity on the
survival of Dermacentor reticulatus. Survival decreased from about 85% after 5 min of UV expo-
sure to 30% after 20 min. The temperature optimum was close to 20°C, while 37°C reduced survi-
val to about 48%. Low humidity causes dehydration stress. The results are important for predicting
tick population stability.

Ixodid ticks are vectors of numerous transmissible infections threatening human and animal
health (Gray et al., 2009). Their survival and distribution depend on environmental conditions and
climate factors (Randolph, 2004). Understanding how physical stressors affect tick viability is
essential for predicting epidemiological risks.

The aim of the study was to evaluate the influence of ultraviolet radiation, temperature and
relative humidity on the survival of adult Dermacentor reticulatus.

The research was carried out under laboratory conditions using control and experimental
groups. Ultraviolet exposure was applied for 5, 10 and 20 minutes. Survival decreased from 82—
85% after 5 minutes to about 55% after 10 minutes and to 28-30% after 20 minutes, demonstrating
a dose-dependent effect.

Temperature stress was tested at low and high values. The highest survival (about 95%)
was observed near 20°C. At 37°C survival decreased to approximately 48%, indicating sensitivity
to overheating (Perret et al., 2000). Relative humidity ranged from 30% to 95%. Low humidity led
to dehydration and reduced survival, while higher humidity supported tick viability (Needham &
Teel, 1991).

The results indicate that physical environmental factors significantly influence the survival
and ecological resilience of Dermacentor reticulatus and may help predict tick population dyna-
mics under climate variability.
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Ca?*, Mg?*, and Zn?" are the most abundant divalent cations in the body. 8-Hydroxy-
quinoline (8HQ) are known for its wide range of optical, chemical properties and biological effects.
Cation chelation is an important feature of these compounds in the creation of biologically active
substances. Metal complexes of 8HQ exhibit antibacterial and antiproliferative activity. 8HQ
derivatives possess favorable photophysical and coordination properties for developing fluorescent
metal sensors. N-(6-methoxy-8-quinolinyl)-4methylenebenzenesulfonamide (TSQ) is well known
as a fluorescent indicator of intracellular zinc. The aim was to determine the possibilities of chela-
tion of calcium, magnesium and zinc by (8HQ) derivatives 2-(4-methoxystyryl)quinolin-8-ol
(STQ-Me), 2-(4-ethoxyphenylethenyl) quinolin-8-ol (STQ-Et) and 2-(4-(trifluoromethyl)sty-
ryl)quinolin-8-ol (STQ-CF3) based on physiological solution. The potential of this substance for
studying dynamic changes in intracellular zinc was tested in comparison with the TSQ. The
cytotoxicity and fluorescence of test molecules in living cells in the presence of cations was
investigated.

The cytotoxicity of STQ-Me, STQ-Et, STQ-CF3 in concentration range 7.8-500 uM against
epidermal carcinoma of the mouth KB cell line was evaluated. A maximum cell death of appro-
ximately 25% for STQ-Et and 40% for STQ-Me was identified at a concentration of 62.5 pM. This
value was not changed with further concentration increase. No cytotoxicity of the STQ-CF3 was
detected against the KB cell line in concentrations range 7.8-500 pM. Thus, no significant cytoto-
xicity of the investigated compounds was found.

To assess the potential use of 8HQ derivatives as fluorescent indicators for zinc detection,
a model involving loading KB cells with ZnO NPs was selected. When using TSQ), a statistically
significant increase in intracellular zinc levels was observed after 30 minutes of incubation with
Zn0O NPs. The maximum values of the indicator were reached after 45 min and remained stable at
this level for up to 2 h. The baseline integrated density of KB cells after staining with TSQ was 25
200 a.u. (median). The baseline integral density of KB cells after staining with STQ-Me was 9 800
a.u., which was 2.5 times less than similar indicators for TSQ. The maximum level of cell
fluorescence was recorded after 30 min of incubation. No significant changes in baseline
fluorescence of KB cells were observed after STQ-Et staining. Fluorescence increased after 15 min
of incubation and began to be restored after 30 min. No changes in cell fluorescence were identified
after STQ-CF3 using. Fluorescent aggregates of STQ-CF; were identified between cells.

Based on the results, the 8HQ derivatives STQ-Et and STQ-CF3 were found unsuitable for
assessing zinc levels in living cells. STQ-Me shows potential for measuring zinc levels in living
cells. However, STQ-Me was most likely not able to chelate protein-bound zinc, as evidenced by
the dynamic fluorescence parameters of KB cells. Thus, STQ-Me has the potential for use in mea-
suring zinc in living cells, but the molecular design requires modification to enhance fluorescence
and expand its ability to chelate protein-bound zinc.
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Antoshko M., Sabadashka M., Sybirna N. GRAPE POMACE EXTRACT CORRECTS
DIABETES-INDUCED CHANGES IN L-ARGININE / NITROGEN (II) OXIDE SYSTEM IN
KIDNEYS OF RAT. Biologically active polyphenols from grape pomace extract modulate the
activity of NO synthase and reduce the level of stable metabolites of nitric oxide, as well as the
level of urea in the renal tissue in diabetes mellitus.

LyxpoBuit niaber 1 THITy CyHIpPOBOKYETHCS PO3BUTKOM CHCTEMHOTO OKCHAATHBHOIO Ta
HITPaTHBHOTO CTPECY, 1[0 € KIIOYOBHM YHHHUKOM Ypa)K€HHS HUPKOBOI TKaHMHHM. [lopynieHHs
(yHKITIOHYBaHHS CHCTEMH L-apriHiH / OKCHIT HITPOTEHY BiIrPae BaXKIIMBY POJIb Y TIATOTEHE3!1 Jia-
OeTryHOT He(hpomaTii.

3a yMOB eKCIEpUMEHTATIBHOT0 [iabeTy Bi0yBa€eThCs UCOAIAHC MK KOHCTUTYTUBHOIO Ta
iHaynuoensHoIo 30dopmamu NO-cunTa3u. [linBUINEHHS piBHS HITPUT- 1 HITpaT-aHIOHIB CBil-
YHTh TIPO HAJMIPHE YTBOPEHHS OKCHTY HITPOT€HY Ta PO3BUTOK HITPATHBHOTO CTPECY. SHWKEHHS
KOHIIeHTparlii L-aprininy oomexye (izionoriaauii cuate3 NO Ta cripusie GopMyBaHHIO €HIIOTe-
TagpHOI qucyHKINT. HakonmmyeHHs TOKCHYHUX MeTabOiTIB OKCHILy HITPOT€HY MOYKE TIPH3BO-
JIMTH JI0 TOIIKO/PKSHHS KIIITHHHUX CTPYKTYP HUPKOBOI TKaHWHU. [TimBHINIEHHS PiBHS CEUOBUHU
€ MapKepoM TMOopyIeHHs (YHKIIIOHAILHOTO CTaHy HUPOK 1pu iabeti. [lomideHomnpHi cromyku
POCIIHMHHOTO TTOXOKEHHS XapaKTepH3YIOThCS BHPHKCHUMU aHTHOKCHIAHTHUMH BIIACTHBOCTSI-
M. bionorivHo akTuBHI MOMi()eHONN 31aTHI MOIYTIOBATH aKTHBHICTE (pepMeHTiB crcTeMu NO-
CHHTa3H. 3aCTOCYBaHHS MOII(EHOIIB CIPHsE 3HIKEHHIO PIBHS CTAOLTFHIX METa0OMiTIB OKCHIY
HITpOTr'€Hy B TKaHHHI HUPOK.

Kopexkuist HITpaTUBHOTO CTpeCy PO3MIISAAETHCA SIK MATOTEHETUYHO OOTPYHTOBAHMIA MifIXi/1
JI0 TPO(ITAKTUKK Ta CIOBUIBHEHHS MPOrpecyBaHHs JiadeTryHoi HedpomaTii, OCKIIbKH came
HAUTMIIKOBA TPOMYKIIIS PEAKTHBHHX (OPM HITPOreHy Ta TOPYNICHHS PEryisiii CHCTeMH
L-aprinia / NO € KII0YOBUMH JIAHKaMH YIIKO/DKCHHS HUPKOBOI TKAHWHM 32 YMOB ITyKPOBOT'O
niabery 1 tumy. [lepcrieKTHBHIM HAIPsIMOM CyJacHHUX €KCIIEPUMEHTAIIBHUX JIOCIIDKEHB € 3aCTO-
CyBaHHS TIONI()EHOIBHUX CIOIYK MPUPOIHOTO MOXOMKEHHSI, 3MaTHUX MOYJIOBATH aKTUBHICTb
130(hopm NO-cHHTAa3H, 3MECHIITYBAaTH IHTECHCUBHICTD HITPATHBHOTO YIITKO/PKSHHS Ta BiJHOBIIFOBA-
TH €HIOTeNanbHy (YHKII0. BUKOpHCTaHHS BTOPHHHOI POCIMHHOI CUPOBHHH SIK TOCTYITHOT'O
JpKepena 0i0JI0TiYHO aKTMBHUX MOJTi(EHOMIB BIAKPUBAE MOXKITMBOCTI JUISl pO3pOOJICHHS HAYKOBO
OOIPYHTOBAaHUX HE(PPOMPOTEKTOPHUX 3aCO0IB 3 AHTHOKCHAAHTHUMH Ta IMUTOMPOTEKTOPHUMHU
BJIACTHBOCTSAMM, IO MOTEHLIIfHO MOXXYTh IMiABUIIYBATH €(EKTHBHICTH KOMIUICKCHOI Teparii
niabeTnaHOi HepomaTii.
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BozoBa A.!, Bacummmn P2, Haranescoka M., Kanroka O.!, Cubipaa H.!

BMNAMB BBEAEHHA LUTAMY CL4 SACCHAROMYCES CEREVISIAE
HA NMOKASHWKKW BYTAEBOAHOIO OBEMIHY Y LLIYPIB

! JIvsigcoruti Hayionanbruil yrieepcumem iveni leana ®panka, eyi. I pywescvkozo, 4,
M. JIvis, 79005, Yxpaina, > Incmumym bionozii knimunu HAH Yxpaiuu,
ey [pacomarosa, 14/16, m. Jlvsie, 79005, Vkpaiua, e-mail: anna.bozova@lnu.edu.ua

Bozova A., Vasylyshyn R., Nagalievska M., Kaniuka O., Sybirna N. EFFECTS OF CL4
SACCHAROMYCES CEREVISIAE ADMINISTRATION ON CARBOHYDRATE METABO-
LISM MARKERS IN RATS. Probiotics, in particular probiotic yeast, are considered a promising
approach for correcting metabolic disorders by maintaining healthy gut microbiom composition,
suppressing inflammatory processes and modulating glucose and lipid metabolism. In summary,
the obtained results demonstrate the potential of the CL4 S. cerevisiae strain in the correction of
carbohydrate metabolism disorders.

ITommpeHicTh METAa0ONMIYHMX PO3NAAIB 3 KOXKHUM POKOM HEBMUHHO 3pocTae (Noubiap,
2025), 1m0 3yMOBITIOE€ HEOOX1THICTh MOIITYKY JOAATKOBHX TEPANEBTHYHMX IMiIXOMIB. OCKUTBKH
KHIIIKOBA MIKp0O0ioTa Bilirpae BaXIIMBY PoJib ¥ (GopMyBaHHI MeTabOIIYHOTO CTaTyCy OpraHi3my,
BIUTMBAIOYM HA MPOLECH 3aNaieHHs, 0ap’epHy (DYHKIIIFO KUIICYHUKA Ta CEKPELI0 IHKPETHHOBHX
TOPMOHIB, POOIOTUKU PO3INIAAAIOTECS SIK IMEPCTIeKTUBHUMN 3aci0 Ui KOpeKii 1HCYJIHOpe3nC-
TEHTHOCTI Ta IMOKPAIICHHsI TIOKa3HUKIB BYTJICBOIHOTO OOMiHY. 30KpeMa, CIIOCTEPITaEThes 3pOC-
TaHHS IHTEPECY N0 BUKOPHUCTAHHS JPDKDKOBHX TMPOOIOTHKIB Yepe3 BUCOKY IPOIYKIIO
KIIITHHAMH OUIKiB, BiTaMiHy B, MIKpOEIEMEHTIB Ta IMyHOCTHMYJIFOIOUHX CIONYK (IpoTeas,
B-rmokaniB Ta manaHoomirocaxapuni) (Pereira, 2018). IlinTBepmKkeHo, IO BUKOPHCTaHHS
JPLKIDKIB pofy Saccharomyces B IKOCTI MPOOIOTHKIB CIPHUSIE 3HIDKEHHIO PIBHS INIFOKO3H Y KPOBI,
3MEHIIYE KOHIICHTPAIIF0 TPHAIFIITIIIIEPOIIIB 1 JIMONPOTETHIB HU3BKOI MIUTBHOCTI, HOpMaizye
aKTHBHICTh [-KJIITHH MIIIDIYHKOBOI 3aJI03M Ta NPHUTHIYye 3anaibHi mporecu (Albuquerque,
2019).

Mertoro pobotu Oyso gocmiauTy rinoriikeMiuny aito mramy CL4 Saccharomyces cere-
visiae Ta 0T0 BIUIMB Ha 3aCBOEHHS ITTIOKO3HU Ta CEKPELIiio IHCYIIiHY Y IIypiB iiHii Wistar. TBapuHU
OyJIi PO3MOALICHI BUIMAJIKOBHM YHHOM Ha KOHTPOJIbHY Ta JOCIIIHY TPYIH, TPOTSIroM 14 mHiB
TBapHHAM JIOCITIIHOT TPYITH BBOWJIH CYCTICH310 IPDKIDKIB 3 MepepaxyHKoM 2 T cycrieH3ii Ha 1 KT
MacH Tijla, TBaprHaM KOHTPOJIbHOI rpymu BBoaumu 0,5 M ¢isionoriusoro po3umHy. st Bu-
3HQUCHHS TiNOTTIIKEMIYHOI il NPOBOAMIM OIUHKY PIiBHS TIIOKO3H, INIIKOBAHOTO T€MOIJIOOIHY
HbAlc Ta incyniny y kpoBi. Takoxx OyI0 TpOBENEHO TIIFOKO30TOJNIEPAHTHUN TECT ISl OI[IHKU
JIMHAMIKH Ta CTYTICHsI 3aCBOEHHS TITFOKO3H ITPY BBEJICHHI IOCTIPKYBAHOTO ITamy Saccharomyces
cerevisiae. Y SKOCTI KpUTEPIitO CyMapHOI BiTOBI/ll HA CTAaHIAPTHUN TJIFOKO30TOJICPAHTHHI TECT
PO3paxoBYBAIM IHTErpATBbHUI MOKA3HMK IUTOMI Mmif riikeMiunnmu kpuBuMHu (AUCglu), mo
BiI0Opakae 3araipHe ITiIBUILIEHHS KOHIIEHTpAallil TTIFOKO3U MiCHs CIIOKUBAHHS TTTFOKO3H.

BignoBigHO 70 MPOBEAEHUX IOCIHIIKEHh BCTaHOBJICHO, 110 BBeneHHs mramy CL4
S. cerevisiae PU3BOMIIO JTO 30UTBIIICHHS Bary TijIa IypiB y cepemauboMy Ha 13%, 1o Moke CBif-
YHUTH TIPO TOKpAIEHHS BCMOKTYBaHHS HyTpieHTIB 3 kmmneunuka (Ghorbani-Choboghlo, 2019).
Takox Oyi10 BUSIBIICHO, 110 BBEJICHHS JIOCIIKYBAHOTO MITaMy S. cereviside TakOX BIUIMBAE HA
3HAYEHHS TTIOKO303JICKHNX TIOKA3HUKIB (TJIFOK03a B KPOBI HATIIE, BMICT IIIKOBAHOTO TEMOTJIO-
OiHy, TJIIOKO30TOJICPAHTHUI TECT) TOPIBHAHO 3 KOHTpoJieM. IMOBipHO, 1ei edext Moxke OyTH
TIOB’SI3aHUH 13 MOy TFOIOYMM BIDTUBOM JIPDKIKIB HA KHIIKOBY MIKpPOO10TY, TIOKpAIIEHHIM (pyHK-
[IOHAJTBHOTO CTaHy KHIIEYHHUKA Ta IiABUIICHHSM S(EKTHBHOCTI 3aCBOEHHS ITIOKHBHHUX PEUOBHH.
TakuM 9MHOM, PE3yJIFTAaTH BKa3yIOTh HA MEPCHEKTHBHICTD TONATIBIINX TOCIIpKeHb mraMy CL4
S. cerevisiae K IOTEHIIIHHOTO TIPOOIOTHKA.
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OPTAHOCNELN®DIYHI METABOAIYHI SMIHW
Y TKAHMHAX LLLYPIB 3A All AEPO30AKO EAEKTPOHHUX CUTAPET
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Gridina 1., Chernadchuk S., Sorokin A, Budnyk O. ORGAN-SPECIFIC METABOLIC
CHANGES IN RAT TISSUES CAUSED BY ELECTRONIC CIGARETTE AEROSOL. The
aim of this study was to assess the effects of chronic exposure to electronic cigarette acrosol on
oxidative stress and metabolic homeostasis in rat tissues. Adult male Wistar rats were used to eva-
luate protein oxidative modification, malondialdehyde levels, enzymatic activity, and lipid profile
in the lungs, liver, heart, kidneys, and brain. A significant increase in oxidative stress markers was
observed in all examined organs. Organ-specific changes in enzymatic activity and lipid homeo-
stasis were detected, indicating a systemic harmful effect of electronic cigarette aerosol on tissues.

CrpiMKe 3pOCTaHHS MOIMYJIIPHOCTI €JIEKTPOHHHUX CHTapeT Cepel MOJIOZ CTBOPIOE TIOTPEOyY
B OIIiHIII iXHBOTO BIUIMBY Ha opraHisM roaunu (Ecteban-Jlonec, 2022). JlocmimkeHHs miaTBep-
JDKYIOTB, [II0 KOMITIOHEHTH aepO30JIi0, HE3BAXKAIOUHM Ha TBEPIHKEHHS MPO HOr0 «MEHIITY IITKiIJIH-
BICTBY, 3/JaTHI BUKJIMKAaTH OKCUIATUBHUH CTpeC, IIOPYILEHHS METa00IIUHMX MPOIIECIB 1 CTPYKTYp-
HO-(YHKIIOHAJIHHI TIOMIKODKEeHH TKaHuH (Onopait, 2024). Merta IOCHIIKEHHS: BCTAHOBUTH
BIUTMB XPOHIYHOI EKCITO3HITIT aep030JIeM SIIEKTPOHHNX CHUrapeT Ha OKCHAATHBHUM CTpec, (hepMeH-
TaTUBHY aKTUBHICTh, GHEPTETUYHHHN Ta JIITi THUI TOMEO0CTa3, a TAKOXK MOPQOJIOTTYHI 3MiHH Y TKa-
HUHaX IIYypiB.

Excniepument npoBeneHo Ha 20 ctateBo3puiuxX camisix mypiB Wistar (10 KOHTPOJIBbHUX,
10 nocmigHMX), SIKi IPOTATOM TPHOX MICAIIB MOACHHO BAUXAIN aep030Jib JICKTPOHHOI CUTapeTH
Elf Bar 1500 Ultra npotsirom 20 XB. /Iy OIHKK OKCHIATHBHOTO CTpeCy Ta (hYHKITIOHAIEHOTO
CTaHy TKaHUH aHAII3YBaJIM TaKi MOKA3HUKU: PiBEHb OKHCHOL MonH(biKauﬁ' 6u1kiB (OMB) npu
A =364 T1a 440 um (Memmumen, 1998), Bmict ManoHoBoro giansaeriny (MIA) (Bumizno, 2012),
aKTHUBHICT Y-rayTaminTpancdepasu (I'TT), myxHOT (I)OC(l)aTaSI/I (J1d), anamHaMlHOTpaHC(bepasn
(AJIT), acapraraminorparcdepasu (ACT), nakratnerigporenasu (JIII') Ta kpearunkinasu (KK)
y JIETEHSX, TICYIHITI, CepIIEBOMY M 5131, HUpKaX Ta MO3KY. JIiITiTHWI cTaTyc TKAaHWH OIIHIOBAITH 32
BMicTOM xonectepoiy Ta Tpuriinepunis (bonmapuyk, 2025). CtatrucTidHy 00poOKY 31iHCHIO-
BaJIM MeToioM t-kputepito CteionenTa (p < 0,05) (Ipumytpkuit, 2017).

Bre aepo30i1to eeKTpOHHHUX CHUrapeT CIPHYMHUB 3HauHe 301tbIneHHs piBHIB OMb Ta
MJIA y Bcix TociipKeHnX TkanuHax. HaliBupakeHirre miasuiieHHs pisas MJIA 3adikcoBaHo B
nerensix (Ha 160%), meqinmi (aa 83,3%), cepui (Ha 80%) Ta Mo3Ky (Ha 77,8%). 3poctanas OMb
Oyro 3HauHnM y nieuini (Ha 104,3%), cepui (Ha 87,5%) i nerensx (Ha 37,5%). Lli 3MiHu cBig4aTh
PO PO3BUTOK CHCTEMHOT'O OKCHIATUBHOTO CTPECY Ta HE3BOPOTHI YIIKOKEHHS OLIKIB.

CriocTepiramcs TaKoXK opraHocnenudivai 3MiHA (epMEHTATUBHOT aKTHBHOCTI. AKTHB-
aicte ['TT 36inpmmnacs y cepiii (Ha 146,5%) Ta HupKax (Ha 50%), 1110 BKa3ye HA aKTUBAIIIO TITy-
TaTioHOBOTO 3axucTy. AKTUBHICTE ACT y meuini nigunmacs (Ha 54,6%) — Mapkep MiTOXOHA-
plaJIbBHUX YIIKOMXEHb. XPOHIUHA EKCIIO3UINS aepo30jeM EJIEKTPOHHUX CHUTapeT CHpHIMHMIIA
opraHocneQiuni MOPYIeHHS HEPreTHIHOTO MeTabO0MI3MY: Y JISTEHSAX 1 IIEHiHII aKTHBI3YBaBCS
aHaepOOHMUI TJKOMI3, Tl SK Y CepIli Ta HUPKAX CHOCTEPIraioch MPUTHIYCHHS TITIKOIITHIHOL
JUSTBHOCTI, 10 CBITYHUTH TPO JIOKATBHUH Ta CHCTEMHHI MeTabomiunuii crpec. Ipu qocmipkeHHl
JIIMITHOTO TOMEOCTa3y yci OpPraHu MOKa3aly IiIBHUIICHHS XOJECTEPOITy Ta TPHUIJIIEPUIIB, 10
CBIZTYMTH NIPO CHUCTEMHHI BIUTHB aepO30JTI0 Ta MOTEHIIIHHY JHMOTOKCHYHICTb.

XpoHiYHA EKCIO3UIIis aepO30JIeM CICKTPOHHHUX CHI'APET BHUKIMKAE CHCTEMHHN OKCHIA-
THUBHHH CTPEC, OpraHocnenyQpiuni mopymeHas GepMEeHTaTHBHOI AKTUBHOCTI Ta AUCOATaHC eHep-
TeTUYHOTO Ta JIIIJHOTO MEeTa0oIIi3My.
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AOCAIAKEHHA AHTUMPOAIDEPATUBHOI All MOHO- TA AUXAOPALIETAMIAIB
HA KAITUHM PISHOTO TKAHUHHOIO NOXOAXXEHHSA IN VITRO

! JTvsigcwruti nayionanyruti ynisepcumenm iveni leana @panxa, syn. I pyuwescvkozo, 4, m. Jlvsis, 79005,
Vkpaina; *Inemumym 6ionozii knimunu HAH Yxpainu, eyn. Hpazomanosa, 14/16, m. Jlveis, 79005,
Ypaina; SIHIT «/Ivsiecvkuti nayionanvHuii meouynuti yuisepcumem iveni Januna Ianuyvkozo,

ey Ilexapevka, 69, m. Jlvsis, 79010, Ykpaiua, e-mail: ivannahuchkaniuk@gmail.com

Huchkaniuk L., Finiuk N., Lesyk R., Stoika R. STUDY OF THE ANTIPROLIFERATI-
VE EFFECT OF MONO- AND DICHLOROACETAMIDES ON CELLS OF VARIOUS
TISSUE ORIGINS /N VITRO. This study evaluated antiproliferative effects of mono- and dichlo-
roacetamide derivatives on malignant cell lines of various tissue origins in vitro using the MTT
assay. Leukemia cell line Jurkat was the most sensitive among the tested lines to the action of
mono- and dichloroacetamides (ICso ranging from 34 to 54 nM). The studied derivatives
exhibited cytotoxic effects on model cells of myeloproliferative neoplasms, glioblastoma
cells, and lung adenocarcinoma cells at micromolar concentrations (4.10-9.38 uM). These
results indicate the potential for further investigation of mono- and dichloroacetamide deriva-
tives on leukemia and normal cells.

MoHo- Ta auXJOpareTaMiid HaJekaTh JIO KJIACy OpraHIiYHWX CIIONYK i3 IMHPOKUM
CIIEKTPOM 010JI0r4HOT aKTUBHOCTI, 30KpeMa MPOTUITYXJIMHHOI. XIop3aMillieHi alleTaMiiHi Tpynu
371aTHI MTOCHJIFOBATU BIUIMB Ha Mpoidepallito KIiTHH, 110 POOUTH 11l CIIOTYKH MEPCHEKTUBHUMU
KaHIUAATAMU JUTsI CTBOPSHHS HOBHX IPOTHITYXJIMHHIX 3aCO0iB.

Mertoro poboTH OyJIO0 JOCTITUTH aHTHIIPOJIi(EepaTHBHY JiF0 HOBHX ITOXITHHX MOHO- Ta
JUXJIOpAeTaMiiB 1010 3TOSKICHUX KIIITHH PI3HOTO TKAHUHHOTO MOXO/KEHHS B YMOBaX i1 Vitro:
Mozenelt MieonporidepaTUBHIX HEOoIUIasid 3 MyTallisMH B TeHi KanbpeTukyliHy (BaF3
CALRdel52, BaF3 CALRins5) ta kiitud aukoro tumy (BaF3 CALR wt), neiiko3y JIFOXUHU
(K562, Jurkat, HL-60), rimio6mactomu (U-251 MG) Ta ageHokapIiHOMH JiereHi (AS549).

IToximHi MOHO- Ta muxiopareramiay cuaTe3oBaHi y JIHIT «JIpBIBChKHI HaIllOHATBHUMA
yHiBepcuteT iM. Jlanuna ["anmunpkoroy, mig kepiBHUITBOM mpod. Jlecuka P. b. Y poGoTi nocii-
JokeHo HacTynHi moxinHi: Les-3636, Les-3981, Les-6701, Les-6741, Les-6748, MG-83 1 MG-84.
LuTOTOKCHYHY {0 IUX CIHOMYK OLIHIOBATIH 32 JoroMororo MTT-tecty 3 po3paxyHKOM MOKa3-
HHKa HalliBMakCHMaJTbHOT 1HT10yr0u0i kKoHteHTpartii (ICso).

BcranosieHo, 1o pewopunn Les-3981, Les-6746, Les-6747, Les-6748 1 MG-83 mpoje-
MOHCTpPYBaJIM CUJIHUM TOKCUYHHI BIUTMB Ha Jieiiko3H1 knitunu TiHii Jurkat (ICso y miamasoHi Bif
34 no 54 uM). Kinituau niniit HL-60 ta K562 6ysim MeHI uyTiuBuUME HiK Ki1iTHHY TiHil Jurkat
qo mii mux crmonyk (ICse y miamasoni Bim 430 mo 610 HM). JlocmimKyBaHi TOXiIHI Tpojie-
MOHCTPYBIA TOKCHUYHY JIIF0 HA MOJICIBbHI KIITHHN Mi€eJIonposidepaTHBHUX HEOITa3iil 3 MyTa-
1istvd CALR. BiTbIry TOKCHYHICTB Y ik TpyTii BUSIBHIIN criontyku Les-3981, Les-6748, Les-6746,
Les-6747, Les-3636, MG-83, MG-84, Les-6742 3 1Cs0 4,10-12,05 MxM. Les-3636, Les-3981, Les-
6746, Les-6747, Les-6748, MG-83 1 MGG-84 niposiBIIHM TOKCHMUHY Aito o0 kiitud U-251 MG
rimoonactomu oA 3 [Cso 5,46—7,11 MKM. JlaHi CIIONYKH TMOKa3aIX MOAIOHNI BIUTHB 100
KmiTHH AS549 aneHokapiiHOMU JiereHi o auau 3 1Cso 4,38—5,38 MkM.

OtpuMaHi pe3yabTaTH CBITIATh PO IIEPCIIEKTUBHICTH TOJAJIBIIOTO JOCTIIKEHHS BILUTIBY
MOXIJITHUX MOHO- Ta JUXJIOpAIeTaMiJIiB Ha KIIITUHAX JISHKO3y Ta HOPMAILHHUX KITITHHAX.
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SATAABHWIA BMICT MOAIGEHOAIB TA IHTIBYBAABHA AIl BOAHO-ETAHOABHMX
EKCTPAKTIB SALVIA OFFICINALIS HA AKTUBHICTb o-TAOKO3MAA3W IN VITRO
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Dodevych Y., Permyakov V., Hachkova H., Sybirna N. TOTAL POLYPHENOLIC
CONTENT AND /N VITRO a-GLUCOSIDASE INHIBITORY ACTIVITY OF THE HYDRO-
ETHANOLIC EXTRACTS OF SALVIA OFFICINALIS. The obtained results indicate a high
potential of biologically active compounds in the 50% and 70% hydroethanolic extracts of Salvia
officinalis to inhibit a-glucosidase activity in vitro. Both extracts effectively inhibited a-gluco-
sidase activity, with the 70% hydroethanolic extract showing slightly stronger inhibition. These
findings correlate with the higher polyphenol content in the 70% hydroethanolic extracts. These
results provide a basis for further studies to evaluate the inhibitory effect of biologically active
compounds from Salvia officinalis on a-glucosidase activity in vivo.

Iyxposuii giaber (I1/1) — 1ie XxpoHiuHe OaraTo(akTopHe 3aXBOPIOBAHHS, SIKE XapaKTepH-
3y€ThCsl CTIMKUM MiJBUINEHHSIM PiBHS IVIFOKO3H B KpoBi. 3a manumu BOO3, L] Hanexuts 10
HaHOUTBII NOMMPEHNX HEeIH(EKIIHHNX MaToNOorii Cyd4acHOCTI Ta CYNPOBODKYETHCS PO3BUTKOM
XPOHIYHHX YCKJIATHEHB, 110 3HAYHO TOTIPIIYIOTh SKICTh )KUTTS MAIliEHTIB.

3 orysiy Ha cTpiMke normmperHs LJ], akTyaisHuM € TIONIyK 1 po3poOKa HOBUX aHTHia0e-
THYHHX TIpernapariB, 0COOIMBO MPHPOIHOIO IOXOPKEeHHs. TpaauIliiiHi CHHTETHYHI MpernapaTu
YacTO BUKJIMKAIOTh BUpaXKeH1 M0O14H1 epeKTH, TOi sIK (piTonpenapaTu po3risIatoThCs sIK OTCH-
ILIHO MEHIII TOKCHYHA 1 e()eKTHBHA ajbTepHaTHBa. OTHUM i3 MEXaHi3MiB [ii MepopalbHUX Tilo-
DITIKeMIYHUX 3ac00iB € 1HTIOyBaHHS (DEpMEHTIB 0-aMiJla3d Ta O-TJTFOKO3uIasu. lle yroBiibHIOE
TIIPOJIi3 BYIVICBOMIB Y MUTYHKOBO-KHIIIKOBOMY TPAKTi Ta MPH3BOIUTH JI0 3HIKEHHS TOCTIPaH-
JUaTBHOTO PiBHS TIIFOKO3H.

Iapnis mikapeska (Salvia officinalis L.) € 6aratuM JokepesoM CIonyk (eHOJIBHOT MpH-
PO, SIKI BUSBISIFOTh PI3HOMAHITHY OI10JIOTIYHY aKTHBHICTH: TIMOTIIKEMIYHY, TPOTH3aNaIbHY,
CEYOTIHHY, aHTUMIKPOOHY TOIIIO.

MeToro 1IOro JOCTIPKEHHS 0YJ10 BU3HAYCHHSI 3araJIbHOTO BMICTY TIOJTI()eHOIIB Yy BOJTHO-
€TaHOJIBHUX EKCTPAKTaX, OTPUMAHMX 3 JIMUCTS IABJIii JTIKApCHKOI Ta OLIHKA IXHBHOTO iHTiOyBaIb-
HOTO BIUIMBY Ha aKTHBHICTb O-TJIFOKO3UIA3H inl Vilro.

[armito ikapchKy OyIJI0 IHTPOYKOBaHO Ha 6a3i JlocmiaHol cTaHIIil JIIKapChbKUX POCITHH
IactutyTy arpoexomorii Ta mpupomokopuctyBaHas YAAH. 3 Ham3eMHOI YacTHHH JIKapCHKOL
cupoBuHU Oy11o mpuroToBano 50% ta 70% BOIHO-€TaHOIbHI €KCTPAKTH.

OTtpumMaHi pe3ysIbTaTé CBiIYaTh MPO BUCOKUI MOTEHINIaN Oi0J0TTYHO aKTUBHHUX PEUOBHH,
HasBHUX Y CKJIa/Ii JOCII/PKYBAHUX €KCTPAKTIB 3 JIUCTSI IABJIii JIIKAPCHKOI iHTi0OyBaTH aKTUBHICTh
O-TJTFOKO3UIa3H in vitro. OOHBa eKCTPaKTH e(heKTUBHO IHTIOYIOTh aKTHBHICTB IILOTO (DepMEHTY,
TIPH IIbOMY CITiJT 3a3HAYMTH, IO iHri0yroua 1ist 70% BOIHO-ETAaHOJIBHOTO EKCTPAKTY € JCIIO BUpa-
xeHimoro. 1i pe3yapTaTi y3rofKyroThes 3 BUILIMM BMICTOM NofideHomiB y ckiani 70% BoHo-
€TaHOJILHOTO EKCTPAKTY.

i mocmimkeHHsT € OCHOBOFO JIJIS TTOIAJIBIIIOr0 BUBYEHHS 1HTI0YI0YOT0 BIUIUBY 0i0JIOTTYHO
aKTHBHUX PEYOBHH, OTPHMAHMX 3 IIaBJIi{ JIIKApCHKOI Ha aKTUBHICTB O-TITIOKO3UAA3H in ViVo.
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Ky3uk ., llerpun T., Haranescbka M., Cubipna H.

BIMAMB TPYTOBMKA NAKOBAHOTO (GANODERMA LUCIDUM
(W. CURT.: FR.) P. KARST.) HA ®YHKLIOHAAbHY AKTUBHICTb AEMKOLIATIB
3A EKCMNEPUMEHTAABHOIO METABOAIMHOTO CUHAPOMY

Jlvsiecbkutl Hayionanvrull yHieepcumem iveti leana @parka,
sya. I pywescoroeo, 4, m. JIvsie, 79005, Vkpaina, e-mail: yarynakuzykl 6@gmail.com

Kuzyk Y., Petryn T., Nagalievska M., Sybirna N. EFFECT OF GANODERMA LUCI-
DUM (W.CURT.: FR.) P. KARST.) ON THE FUNCTIONAL ACTIVITY OF LEUKOCYTES
UNDER EXPERIMENTAL METABOLIC SYNDROME. The obtained results demonstrate the
immunomodulatory effect of Ganoderma lucidum extract under experimental metabolic syndro-
me, which is likely associated with the presence of biologically active compounds with anti-inflam-
matory and antioxidant properties.

MeTaOomiYHNIM CHHIPOM € OJIHUM i3 TIPOBITHIX MEIMKO-010JIOTTYHUX BUKJIMKIB Cy9acHOC-
Ti, IO MOEHYE a0JJOMIHAILHE OXKHPIHHS, IHCYJIIHOBY PE3UCTEHTHICTD, TUCIIITIIEMIIO Ta apTe-
piasbHy rinepTensito. Binomo, mo 3a ymoB MC po3BHUBa€ThCS XpOHIYHE HU3BKOPIBHEBE 3alaleH-
Hsl, K€ CYIIPOBOKYETHCS TOPYLIEHHIM (PyHKIIOHATIBHOT aKTUBHOCTI KJIITHH IMYHHOI CHCTEMH,
30KpeMa JISHKOIIUTIB.

Mertoro poboth Oyno OLIHWTH BIUIMB TPYTOBHKA JakoBaHoro (Ganoderma lucidum
(W. Curt.: Fr.) P. Karst.) Ha 3MiHN (QyHKITIOHATIBHOI aKTHBHOCTI JICHKOITUTIB 32 EKCIICPUMEHTAIIb-
HOT0 MeTabOJIIYHOTO CHHIIPOMY.

JlocimKeHHs POBOAWIN Ha OLMX 1rypax jiHii Wistar. MetaOomiuHuit CHHIPOM IHIYKY-
BaIIM CHOKMBAaHHAM TBapuHamu 10%-ro po3unmHy (pykTo3u BrpomoBx 42 mi6. TBapuH Oymo
TIOZIJICHO HA YOTHPH TPYIH: KOHTPOJILHY; KOHTPOJIbHY 3 BBEIICHHSAM eKCTpakTy G. lucidum; TBa-
PYH 3 €KCIICPUMECHTAJIBHAM META0OIIYHIM CHHIIPOMOM; TBapHH 3 META0OJIUHHM CHHIPOMOM,
SIKUM BBOJWIIN eKCTPakT G. lucidum Brpoposx 14 ni6. OuiHIOBaIM MOKa3HUKU JEHKOIUTApHOT
(hopmynu iepudepruHOT KPOBi, BMICT KaTIOHHMX JII30COMAJIbHUX OLIKIB Ta aKTUBHICTD Mi€Jone-
POKCH/Ia3H Y JICHKOIUTAX. OI_IlHKy OCTaHHIX BOX ITOKa3HHKIB TPOBOIHIIH Y JIBOX peakmisax:
CIOHTaHHIN Ta lH,I[YKOBaHII/I (momaBaHHSAM JO BHUAUICHUX JICHKOIUTIB KITITHHH IPIKIKIB).
Taxe nmofBiifiHe TOCTIHKEHHS Ja€ 3MOTY OKPEMO OLiHUTH BHUXiJHY aKTHBAIlii0 Ta (yHKIio-
HaJIHUH pe3epB HEUTpodiiB.

BcTanoBieHO, 1110 pO3BUTOK META0OIIUYHOIO CHHAPOMY CYIPOBOJIKYBABCS ITiABUILICHHAM
BITHOCHOI KUTBKOCTI CETMEHTOSIICPHIX HEUTPOQLTiB y 2 pasu Ta eosuHodiniB Ha 42% Ha T
3HIDKCHHS BMICTY JTiM(OIUTIB Ha 43% TIOPIBHAHO 3 KOHTPOJIEM. 3a ITX YMOB HE BUSIBJICHO TOCTO-
BIpPHHX 3MiH BMICTy KaTiOHHHX JII30COMAJIBHUX OLNKIB y CIIOHTAHHIN peaxiii HeHTpoQiliB, OIHAK
ix piBeHb 3HIKyBaBcs Ha 22% B iHIyKoBaHii peakii. Takox 3a(ikcoOBaHO 3HIKEHHS aKTHBHOCTI
Miestonepokcniasu Ha 14% B iHayKOBaHii peaxiiii.

Beenenns excrpakry Ganoderma lucidum TBaprHaM 3 MeTaOOIITHIM CHHIIPOMOM CIIPHSI-
JI0 HOpMaJTi3allii IMyHOJIOTTYHHX TTOKA3HHKIB: 3MEHIIICHHO KIJIBKOCTI CErMEHTOSIEPHIX HEHTPO-
¢iniB y 2 pa3u Ta MiABUILEHHIO BMICTY JIIM(OIUTIB Ha 59% MOPIBHAHO 3 ATOJOTIYHOIO IPYIIOK.
BwicT KaTiOHHUX JIi30COMaNIBHUX OLIKIB 3pocTaB Ha 15% y cioHTaHHiM Ta Ha 26% B 1HIyKOBaHIi
peaxitiii, a aKTHBHICTb Mi€JIOTIEPOKCHIA3H TiABUIIyBaiacs Ha 17% B IHIYKOBaHIHA peaKlii.

OtpuMaHi pe3ybTaTd CBiI4aTh PO IMyHOMOTYTFOBAITBHUI BIUTHB eKCTpakTy Ganoderma
lucidum 3a yMOB eKCIIEpIMEHTATEHOI0 METa0OJ I YHOTO CHHAPOMY, III0 3yMOBJIEHO HAsIBHICTIO Y
foro ckyazi 610IOTYHO AKTUBHUX CHOJYK i3 MPOTH3AAIIHUMH Ta aHTHOKCUIAHTHUMH BIIACTH-
BOCTsIMHU.
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Jonarka O., Kanwoka O., Cubipna H.

MITO®ATIA TA ANOMTO3 Y B-KAITUHAX MIALUAYHKOBOI 3AAO3M MPU
EKCNEPUMEHTAABHOMY LIYKPOBOMY AIABETI 1-O TUIMY

Jlvsiecbkutl Hayionanvrull yHieepcumem imeti leana @parka, 8yi. I pywescokoeo, 4,
M. Jlveis, 79005, YVrpaina; e-mail: lopatkaoa@gmail.com

Lopatka O., Kaniuka O., Sybirna N. MITOPHAGY AND APOPTOSIS SIGNALING
PATHWAYS IN PANCREATIC B-CELLS IN EXPERIMENTAL TYPE 1 DIABETES. Type 1
diabetes mellitus is characterized by autoimmune destruction of pancreatic -cells and progressive
insulin deficiency. Mitochondrial dysfunction and endoplasmic reticulum (ER) stress contribute to
B-cell damage by activating both adaptive and proapoptotic pathways. In experimental diabetes,
we observed a 2.4-fold increase in the number of autophagosome-containing cells and a 33%
elevation of Parkin level, indicating mitophagy activation. At the same time, caspase-12 expression
increased 2.9-fold, reflecting ER stress-induced apoptosis. The obtained results suggest that
compensatory activation of mitophagy is insufficient to prevent B-cell loss under chronic
hyperglycemia.

LyxpoBuii giabet 1-ro THITY € aBTOIMYHHHM 3aXBOPIOBAHHSIM, 1110 CYIIPOBODKYETHCS JIECT-
PYKLI€IO IHCYTHIPOAYKYIOUMX [-KIITHH MiIIUTYHKOBOI 31031 Ta PO3BUTKOM IHCYJIIHOBOI He-
noctatHocTi. [TopymeHHs (hyHKITIOHATEHOTO CTaHy MITOXOHAPIN 1 TPHBAIN CTpec eHIoIia3Ma-
TUYHOTO peTUKY)IyMy (EP) € Bk IMBUMH YMHHUKAMH TIPOTPeCyBaHHs B-KITITHHHOT TUCHYHKITIT.
3a yMOB XpOHIUHOI TinepriikeMii B KJIITHHAX aKTUBYIOThCS SIK aJaNTalliiiHi MeXaHi3MHU, 30K-
pema Mitodarisi, cipsiMOBaHa Ha eJliIMiHAIII0 MOMIKOPKEHUX MITOXOHJPIiH, Tak 1 CUTHAIbHI
HIISIXH aIloITO3Y.

ExcriepuMeHTabHAN ITyKPOBHHA 1ia0eT THIYKYBaIH BHYTPINIHROOYCPEBUHHUM BBEICH-
HSIM CTPENITO30TOIHMHY 3 po3paxyHKy 5,5 mr Ha 100 T Macu Tijia, po3unaeHoro B 10 MM Na-tut-
patHOMy Oydepi, TBapuHAM KOHTPOJIBHOI IPYNHU BBOJIMIM BiIHOBITHUM 00’€M (i3i070TIYHOIO
po3uuHy. Po3BUTOK HiabeTy MiATBEpLKYBAIH Uyepe3 72 rojl 3a piBHEM ITIFOKO3M B KPOBi. Y JOCII-
JOKEHH1 BHKOPHCTOBYBAJIH TBAPHH, Y SAKHX KOHIICHTpAIIis TJIFOKO3H B KPOBi CTAaHOBIMIIA 12 MMOJIB/JT
1 BHIIIE TicIs 18-TOMMHHOTO TONOXyBaHHS. VnmpaCIpyKTyle 3MiHH B-KIIITHH OCTpiBIIB JlaHTep-
raHca aHaJi3yBaJId METOIOM €JIeKTPOHHO] MleOCKOHll Bwicr 6inkiB Parkin i kacriazu-12 Bu3na-
YaJii METOJIOM BECTEePH-0JIOT aHai3y, ekciipecito pS3 Ta Bcl-2 orniHoBanm iMyHOIIUTOXIMIYHO.

3a YMOB €KCIIEpHMEHTAIBHOrO AiabeTy BHSBJICHO 3pPOCTAaHHS KUIBKOCTI aBTO(arocoMm y
B-KITNTHHAX, 30KpeMa YacTKa KIITHH 3 aBTo(arocoMaMu 30uTbImiacs y 2,4 pas3a TOpIBHSHO 3
KoHTpoIeM. PiBeHs MapkepHoTO Oiika MiTodarii Parkin minsumnryBascst Ha 33 %, 10 CBITIUTE TIPO
akTuBarito cucteMd PINK1-Parkin Ta mocunenns nporiecie Mitogarii. OHOYAaCHO criocTepira-
JIOCS TIOCUJIGHHS! allONTOTUYHKX TPOIIECIB: PiBeHb Kacmasu-12 3poctaB Maibke y 2,9 pasa, mo
HiATBEpKye akTHBalilo EP-crpec-iHmykoBaHoro amonto3y. Takok Bi3HAUCHO MiIBHILEHHS
ekcrpecii p53 ta Bel-2, 1110 cBITYNTH TPO MOPYIICHHS PETYJISIii aONTOTUYHHX MEXaHI3MIB Y
B-KITTHHAX.

TakuM 4MHOM, 32 YMOB EKCIIEPUMEHTAIBHOTO ITyKpPOBOT'O JiabeTy 1-ro THILy B OCTPIBIIIX
Jlanrepranca oTHOYaCHO aKTHBYIOTHCS IpoIiecH MiTodarii Ta arnonto3y. Kommnencaropse nocu-
JIeHHs MiTodarii € HeJOCTATHIM JIJIsI 3ar00IraHHsI MPOTPECYIOYOMY YIITKO/DKEHHIO B-KITITHH, 10
cripusie iX 3amporpamMoBaHii 3aruoeri.
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Mamiok O., [luméamoxk O., Bextiu T.

IHFIBITOPHWW BNAMB TIAKAAIKC[4]APEHY C-1087
HA Ca2*, Mg2+-ATPa3y NNASMATUYHOI MEMBPAHU
TA CKOPOTAUBY AKTMBHICTb MIOLUMTIB MIOMETPIHO

Inemumym 6ioximii im. O. B. Ianaoina HAH Yxpaiuu,
sya. Jleonmosuua, 9, m. Kuis, 01054, Yxpaina,; e-mail: o.maliuk(@biochem.kiev.ua

Maliuk Q., Tsymbalyuk O., Veklich T. THE INHIBITORY INFLUENCE OF
THIACALIX[4]JARENE C-1087 ON THE PLASMA MEMBRANE Ca’, Mg?'-ATPase
AND CONTRACTILE ACTIVITY IN UTERINE MYOCYTES. Using enzymatic and kinetic
analysis, it was shown that thiacalix[4]arene C-1087 effectively inhibits the plasma membrane
Ca?', Mg?"-ATPase in myometrial cells (Io.s = 9.4 + 0.6 uM) and has virtually no effect on other
ATPases of this subcellular structure. Confocal microscopy demonstrated an increase in
intracellular Ca®>" concentration in uterine myocytes under C-1087 action. C-1087 also affected the
contractile activity of myometrial cells and uterine smooth muscle preparations.

Tpancrniopraa Ca?* Mg?~ATPaza miasmaruaroi memOpanu (IIM) y BUIAIKY [VaIeHbKUX
M’s13iB (TM) Mae yHIaMeHTaIbHe 3HaUeHHs y TiATpuManHi (isionoriaxoi kouentparii Ca’’ y
MIOIMTAX, 3aBISKHA KOMITCHCAIIIl TACHBHOTO MOTOKY ioHIB Ca B KIIITHHY, KU BiIOYBA€THCS B
crokoi. Bona BukopucToBye enepriro rigpomisy ATP s Binkadysannas Ca®' i3 KIITHHM IIpOTH
rpallieHTa KOHIIEHTpAIlil, 10 iCHYE€ MK 30BHIIIHBO- Ta BHYTPIITHBOKIIITHHHAM CEPEIOBHIIIEM.
Takum ansHOM, i Ca®", Mg?'-ATPa3a Mae BKIMBE 3HAYEHHSI 7Sl KOHTPOIIIO CKOPOTIIMBOI AKTUB-
HocTi, 30kpeMa I'M. 3 orisny Ha Bce BHIle3a3HaueHe MEPCHEKTUBHUM € TOIIYK CIIONYKH, sSKa
JI03BOJIsIa 3MIHFOBATH aKTHBHICTH KaitbIlieBoi iomrn [1M. 3 1i€l Touku 30py IIKaBUMH € KaJliK-
CapeH, OCKUIbKHA BOHH € HH3BKOMOJCKYJSIPHUMH MaJOTOKCHYHAMHI MaKpOLUKIIYHAUMH CIO-
JYKaMH, SIKi MOXKYTb BHCTYTIATH Y SIKOCTI €()eKTUBHUX 1HT10ITOPIB SH3UMIB.

Panime mMu nokasanu, mo tiakamikc[4]apen C-1087 (5, 11, 17, 23-tetpa(tpudTop)me-
THI((peHIICYTb(OHUNTIMIHO )METHIIaMIHO-25,2 7-IUTeKCUIIOKCH-26,28-AnTiApoKcUTiaKatikc[ 4]
apeH) 3 Brucokoro edektupHicTio (ICso = 9,4 + 0,6 MKM) NpHUTHIYYE €H3UMATHYHY AKTHBHICTH
Ca?, Mg*-ATPaszu IIM, npu oMy BiH He BiuBae Ha aktuBHocTi Nat, K*-ATPasu, Mg*'-
ATPaszu i Ca**-ATPaszu [IM.

3a pesynbTaTaMu KoH(poKanbHOT Mikpockortii rmin mmBoM C-1087 (10 MkM) cnioctepira-
€THCsI Pi3Ke MiJIBUIIICHHS KOHIICHTpAIlil Ca?t y KJIITHHI, SIKE TTOB’sI3aHe 31 3HIKEHHSIM aKTUBHOCTI
tpancrnioptHoi Ca?", Mg?*-ATPasu [IM. Tiakanikc[4]apen C-1087 1i€ K TOBHUIT HEKOHKYPEHT-
Hui inriGirop Ca**, Mg?*-ATPasu BigHocHo ATP, ioniB Mg ta Ca, OCKiIbKH HE BUSIBJICHO BILTHBY
Ha KOHCTaHTY CIIOPiAHEHOCTI, P IbOMY Y BCIiX TPHOX BUIAAKAX CHOCTEPIrasocst CyTTEBE 3MEH-
IIEHHS MaKCUMAJTLHOT IBUAKOCTI Tiapoizy ATP.

Byno BcranosieHo, mo C-1087 (50 MxkM), oiOHO /10 YTEPOTOHIKY OKCUTOIMHY, TIPH3BO-
JIATH JI0 3MEHIIEHHS €(EKTUBHOIO TiAPOAMHAMIYHOTO JiaMeTpy TJIaJICHbKOM S30BHX KIIITHH
(I'MK), BUMIpSTHOTO 32 JIOTIOMOTOFO JTazepHOKopesIiiHoi criekrpockortii (JIKC) Ha 44,6 + 4,2%
BITHOCHO KOHTPOJIFO, IO CBIUUTH NPO CKOPOYEHHS MIOLMTIB. TEH30METPUYHUMH JOCIHi-
JOKEHHSIMH 3 HACTYITHUM MEXaHOKIHETHYHHM aHAIIi30M IPOJEMOHCTPOBAHO, 10 Tiakaslikc[4]apeH
C-1087 (10 MkM) cnpuyMHSIE CyTTEBE 3HIKEHHSI MaKCUMAJIbHUX LIBHIKOCTEH po3ciabieHHs
CIIOHTAHHUX Ta aKTUBOBAHHX TiMTEPKaTi€BUM po34MHOM (80 MM) CKOPOTIIMBHX BiIIOBIICH MYITb-
THKJITHHHUX TIaJIeHPKOM SI30BUX IPETIapaTiB MaTKH IIypiB.

TaxkuM 9UHOM, pe3yIbTaTH, 0 OYyIH OAepKaHi 3 BUKOPHCTaHHAM Tiakamikc[4]apeHy
C-1087 — cenektnHOIO Ta ehextrBHOrO iHridiTopa Ca’", Mg?'-ATPa3u, MOKYTh MaTH BKIUBE
3HAYCHHS I 3’SICYBaHHS MEMOpAaHHUX MEXaHi3MIB KaTIOHOTO OOMIHY y TNIICHBKHX M’s3aX,
30KpeMa, TIiJ] 9ac BUBYCHHS POJIi IUIA3MaTHIHOI MEMOpaHH B 3a0€3eUeHHI eJIeKTPO- Ta papMaKo-
MEXaHIYHOTO CIIPSDKEHHS B HHX, a TAKOXK B peryJusiLii ioHHOTrO ToMeocTasy B 'MK.

Aptopu BasuHi akagemiky HAHY nipod. C. O. Kocrepiny Ta akagemiky HAHY npod.
B. I. Kanbuenky 3a 00roBopeHHs pe3ysIbTaTiB IOCIIAIB Ta TBOPYI JUCKYCi.
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BIAMB BIOAOTTYHO AKTUBHWX PEHOBMH, BUAINAEHWNX 3 HAA3EMHOI YACTUHU
LLUABAII AIKAPCbKOI HA AKTUBHICTb a-TAHOKO3MAA3W IN VITRO

Jlvsiecbkutl Hayionanvrull yHieepcumem iveHi leana @parka,
sya. I pywescokoeo, 4, m. Jlveis, 79005, Vkpaina, e-mail: lv.pvdl(@gmail.com

Permiakov V., Dodevych Yu., Hachkova H., Sybirna N. EFFECT OF BIOLO-
GICALLY ACTIVE COMPOUNDS ISOLATED FROM THE AERIAL PARTS OF SALVIA
OFFICINALIS L. ON o-GLUCOSIDASE ACTIVITY IN VITRO. The inhibitory effect of
aqueous and hydroethanolic extracts of Salvia officinalis on a-glucosidase activity was demonst-
rated. It was established that the inhibitory effects of the aqueous and 50% hydroethanolic extracts
did not differ significantly, despite a considerable difference in their total polyphenol content. The
obtained results indicate that the inhibition of a-glucosidase activity by Salvia officinalis extracts
is not determined solely by the total polyphenol content, but may depend on other biologically
active compounds and their synergistic interactions.

[aBunis dikapebka (Salvia officinalis L.) € IepCEKTUBHOIO POCIMHOIO, IO IIUPOKO BUKO-
PUCTOBYETHCS y HETpaJUIUHHINA Ta o(iliiHI{ MEIUIMHI IS JTIKyBaHHS PI3HUX 3aXBOPIOBAHb.
HesBakarour Ha BUKOPHCTAHHS I1i€1 POCITHHH Y HAPOAHIM MEIUIIHHI, TOCI HEMa€ JTOCTATHBOT KiTb-
KOCTI HAYKOBHUX JIOKa3iB, IO MiATBEPKYIOTh 11 aHTHIa0CTHYHY 0.

Y 3B’S13KY 3 [IMM METOI0 pOOOTH OYJIO IOCITIINTH 1HT10YBaIBHUH BIDIUB O10JIOTYHO aKTHB-
HUX PEYOBHH, BUIUICHUX 13 IIABII{ JIKApChKOi, HA aKTHBHICTh O-IVIFOKO3UIA3H in Vitro 3 METOI0
OLIIHKY TOTEHIiaTy 1€l POCIMHU SIK JpKepena KOMIOHEHTIB Uil CTBOPEHHSI TiMOTIIKEMIYHMX
3ac00iB MPUPOTHOTO TTOXOKEHHSI.

[armito ikapchKy OyII0 IHTPOIYKOBaHO Ha 6a3i JlocmiaHol cTaHIIil JIIKapChbKUX POCITHH
[HCcTHTYTY arpoekodorii Ta mpupoaokopuctyBanHs Y AAH. 3 Haf3eMHOT YacTHHH ITi€T JTiKap-
ChKOi pOCIMHU OyJI0O OTPUMAHO BOJHHN Ta BOJHO-CTAHOJNBHUI (3 KOHICHTPAIIEIO CIIUPTY
50%) eKCTpaKTH.

BionoriyHa akTHBHICTh IIABJIIT JTIKAPCHKOT 3HAYHOIO MIPOIO 3aJICKHTH BiJl BMICTY Tosmide-
HOJIB y i CKJIaJIi, TOMy HaMH OyJIO BU3HAYEHO BMICT IIMX KOMITOHEHTIB Y TOCIIIPKYBAaHHUX EKCT-
pakrax. Beranosieno, mo y 50% BOAHO-€TaHOTBHOMY €KCTPAKTI 3araibHHi BMICT (DEHONBHIX
crionyk OyB y 2,9 pa3u BUILUM, HDK y BOTHOMY. Lle MOKHa MOSICHUTH THM, IO €TUJIOBUI CIIPT
SIK €KCTpAreHT 3a0e3Medye MIUPIINA CIEKTp BIIyUeHHs 0i0JIONYHO aKTUBHUX PEUOBHH, TOPIB-
HSHO 3 BOZIOIO.

[TokazaHo, 1110 0OWIBa SKCTPAKTH 3/IaTHI IHTiOyBaTH aKTHBHICTh O-TJTFOKO3HUIA3H ik Vilro.
[aribyBaneHMiA edexT BogHoro Ta 50% BOJHO-ETAHOIBHOTO EKCTPAKTIB ICTOTHO HE BiIpI3HSBCA,
HE3B)XAIOUYM HA 3HAYHY PI3HUINO Y BMIcCTi nomideHomniB. OTpuMaHi pe3ynbTaTd CBi4aTh 1po Te,
10 iHr1OyBaHHS aKTUBHOCTI O-TJIFOKO3UJIA3K €KCTPAKTaMHU IIaBii JIKApChKOI BH3HAYAETHCS HE
BHKJTFOYHO 3arajlbHIM BMICTOM MOJTi(hEHOITIB, @ MOYKE 3aJIeXKaTH BiJT IHIINMX O10JTIOTIYHO aKTHBHUX
CIONYK Y i CKJIaJi Ta iXHBOT CHHEPriyHOi B3aeMoii. Lle 3yMOBIIOE JOIUTBHICTD MOIAIBIIHX
JIOCITIDKEHb 1010 ineHTH(iKalii 610aKTHBHUX KOMIIOHEHTIB Ta 3’SICYyBaHHS MEXaHI3MiB aHTH-
niadernyHOl il
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3MIHU OKPEMMX BIOXIMIYHUX MOKA3HUKIB EPUTPOLMTIB LLLYPIB
3A YMOB LIYKPOBOI'O AIABETY TA NPV BBEAEHI BE3SAAKANOIAHOI
OPAKLLIT EKCTPAKTY KO3AATHUKA AIKAPCbKOTO

Jlvsiecbkutl Hayionanvrull yHieepcumem iveHi leana @parka,
sy I pywescoroco, 4, m. Jlvsis, 79005, Vkpaina, e-mail: yelyzaveta.trush@Inu.edu.ua

Trush Ye., Hachkova H., Sybirna N. CHANGES IN BIOCHEMICAL PARAMETERS
OF RAT ERYTHROCYTES UNDER DIABETES MELLITUS AND AFTER ADMINISTRA-
TION OF THE ALKALOID-FREE FRACTION OF GALEGA OFFICINALIS EXTRACT. The
development of experimental diabetes mellitus (EDM) was accompanied by an increase in
pyruvate content and lactate dehydrogenase activity, as well as methemoglobin levels in eryth-
rocyte hemolysates of rats compared to the control. Administration of the alkaloid-free fraction
from Galega officinalis extract to rats with EDM decreased pyruvate content, lactate dehyd-
rogenase activity, and methemoglobin levels in erythrocytes compared to the EDM group.

I'nepriikemis npu IyKpoBOMYy AiabeTi IPU3BOJUTH 10 HAAMIPHOTO YTBOPEHHSI aKTUBHUX
(hopM OKCHTeHY, 110 BUKJIMKA€ OKCUIATUBHUM CTpeC, NOpYIIye (QYHKILIO SHIOTENII0 Ta CYAUH 1
3MiHIOE CTaH IUPKYITIOIOUNX KITITHH KPOBI, CIIPUSIFOYX PO3BUTKY CYIMHHHUX YCKIIamHeHb. Epurpo-
ITUTH € HAWTIONIMPEHINIAME KIIITHHAMH B KpOBOOOITY Ta MEPIIUMH, SKi CIIPUHAMAIOTH 3MIHH Y
CKJIaJII ID1a3MU. Bimbine Toro, 3a yMOB rinepriiikeMii KOHIICHTpAIIis TITFOKO3U B IATO30J1i €pUTPO-
LIUTIB TiBHUIYETHCS BHACIIIOK MACHBHOTO HAJIXOMKEHHS TIIIOKO3M Yepe3 1HCYITiH-He3aIeKHUN
TpaHcnoptep ritoko3u GLUT-1, 1110 mpu3BOAUTE 10 IMTIKYyBaHHS CTPYKTYPHUX 1 (QyHKITIOHATIBHIX
OLIKIB Ta YTBOPEHHS KIHIIEBUX IIPOMAYKTIB IIIKYBaHHS.

Kosnsarauk mikapeekuit (Galega officinalis) — uie jikapcbka POCIHHA, SIKa TPaIUIiHHO
BHUKOPHUCTOBYETHCS K IPUPOIHUI TepaneBTUUHMIA 3aci0 JIs JTIKyBaHHS IyKPOBOIo aiadeTy 2-ro
THUITy B 6araTboX KpaiHaX BIIPOJOBK POKIB. Y CKJIai 1€l JIiIkapChKOl POCIMHU BUSIBIIEHO (p1aBo-
Hoiny, (beHom,Hi KHUCIIOTH, aIKAJIOI1, TEPIIEHH, CMOJIH, CTEPOIIH Ta JKUPHI KUCIOTH TOIIO. PaHi-
IIIe TIOBiIOMIIIIOCS, IO Oi0JIOTTYHO AKTHBHAM KOMITOHEHTOM, ITI0 3HIKYE PIBEHD 1yKpy B KpOBl
€ rayerid. BomHouac, y YMCIEHHNX HAIINX TOCTIPKEHHAX MOKa3aHo, 1110 BHP2KCHHIA rimoriike-
MIYHHUH C(I)CKT BUSBJIA€ CKCTPAKT Hl€l POCIIHU, HO363BHCHI/IH BIJI aJ'IKa.HOlI[lB SIK1 € TOKCUYHHNMHU.

Merta poboTH — JOCTIAUTH KOpUTyIounii ehekT Oe3ankanoinHoi Gppakilii eKCTpakTy Ko3-
nstHUKa Jikapeskoro (B@EKIJT) Ha okpemi TOKa3HUKHU BYTTIEBOJHOTO OOMiHY Ta BMIiCT METTEMO-
TJIOOIHY B €pUTPOLMTAX MEepUpEepHIHOT KPOBI IIypIB 32 YMOB EKCIIEPHMEHTATLHOTO IyKPOBOTO
miadery (ELLT).

Poseutok ELJ] cynpoBomxyeThCst 301IbIIEHHSIM BMICTy MipyBaTy (Ha 22,2%), Ta akTHB-
HOCTI JIakTataerigporenasu (Ha 64,0%), a Takox BMicTy MetrremMoriiobiny (Ha 34,0%) y remorti-
3aTax epUTPOLMTIB IIyPiB, MOPIBHIHO 3 KOHTposeM. Beenenns bOEKJI tBapunam 3 ELJ] 3ymoB-
JFOBAJIO 3HIDKEHHS BMicTy TipyBaty (Ha 34,0%), akTHBHOCTI JTakTataeriaporeHasu (Ha 21,4%) ta
BMiCTy MeTreMoro0iHy (Ha 35,6%) B epUTpOIMTAaX IIypPiB MOPIBHSHO 3 MTOKa3HuKaMu pu ELJL.

Kopuryrounit B BOEKJI Ha nopymeHHs MeTabomi3My ByTJ'IeBOJIiB B EPUTPOLIUTAX 32
YMOB CTPENTO30TOLIMH- lH}Z[yBaHOFO ):[1a6eTy MOJ)KHA TIOSICHUTH HAsIBHICTIO B CKJIaJi €KCTPaKTy
010JIOTIYHO AKTUBHUX CHOJYK 3 TIMOTTIKEMIYHIMHI ((1)1T0n STUJIOBHH €CTep MATBMITHHOBOI KHC-
T0TH, (HITOCTEPOIN — KAMIIECTEPOIT i CTITMACTepOIT, TOXIIHI XiHA30JIIHY) Ta aHTHOKCHIAHTHIMH
(piTon, praBoHOIMH, PEHOTBHI KUCIOTH, JIOMIONIN, BiTaMiH E) BlIacTHBOCTMH.
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DEPENDENCE OF GADOLINIUM EFFECTS IN HEPATOPANCREAS OF CYPRINUS
CARPIO ON ZINC AND CALCIUM AVAILABILITY STUDIED BY EX VIVO APPROACH
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Rare earth elements (REEs) are considered “strategic elements” because they have unique
properties and cannot be substituted by other metals in many modern technologies, including
medical and military applications. Among the REEs entering surface waters, particular attention is
given to gadolinium (Gd) because Gd-based contrast agents (GBCAs) are widely used in magnetic
resonance imaging. The toxicity of Gd(IIl) is probably dependent on its ability to substitute
essential metals in their protein-coordinated centres and block calcium (Ca) channels (Jakubek,
200). Therefore, this study aimed to reveal the dependence of Gd effects on the Ca and zinc (Zn)
availability in the model ex vivo system. For that, we compared the effects of Gd in the presence
of Zn chelator N,N,N’,N'-tetrakis(2-pyridylmethyl)ethylenediamine (TPEN) and Ca-channel
blocker nifedipine (NFD). Recently, an express ex vivo approach has been proposed to assess
adverse effects without harming organisms. It was expected that its use would allow assessing the
impact of a factor at the initial stages (Khoma, 2020).

In the present study, an ex vivo experiment was conducted on Common carp (Cyprinus
carpio Linnaeus, 1758) hepatopancreas tissue. The tissue samples were exposed to Gd, NFD, or
TPEN at 3 uM, and to their combinations (Gd + NFD, Gd + TPEN, and Gd + NFD + TPEN) for
24 h. We determined the levels of cellular low-weight thiols involved in Zn coordination, namely
metallothioneins (MTSH) and glutathione (GSH and GSSG), lysosomal membrane integrity, and
Zn-dependent caspase-3, a central apoptotic executioner enzyme (Eron, 2018) activity.

The results showed that all exposures cause a non-specific reaction in GSH, leading to an
increase in its level. At the same time, the GSSG concentration decreased in all exposures except
under TPEN, indicating the reductive shift. NFD and mixtures caused the most pronounced effect
on the GSH system. Similarly, the NADH/NAD" ratio increased in all exposures. However, lipid
peroxidation increased in all exposures except TPEN, indicating oxidative injury. Gd and its
mixtures significantly increased MTSH concentration, and NFD and TPEN reduced it by more
than half. Lysosomal membrane stability increased by Gd but decreased under all other exposures.
Biotransformation of Cyp450-dependent EROD activity increased in all exposures.

Thus, it was shown that the specific effect of REE Gd is enhanced and/or distorted by its
combination with other components that impact the Ca and Zn availability, in particular the Ca-
channel blocker NFD. TPEN had a selective effect on MTSH functionality and modulated Gd’s
effect on the stability of lysosomal membranes. This approach can be recommended for the
preventive analysis of the biological interactions of REE.

Acknowledgement: The work was supported by a bilateral Ukraine-Lithuania scientific
project of the Ministry of Education and Science of Ukraine (M/48-2024, M/48-2025) and Project
No S-LU-24-13 under the Lithuania-Ukraine Cooperation Program.
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AGE-DEPENDENT BIOCHEMICAL SIGNATURES IN WHOLE-BODY TISSUES
OF DROSOPHILA MELANOGASTER REVEALED BY ATR-FTIR SPECTROSCOPY
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Aging is accompanied by progressive changes in proteins, lipids, carbohydrates, and
nucleic acids, yet it remains unclear whether these global biochemical alterations can be detected
using non-targeted infrared spectral profiling of whole tissues. In this study, we investigated
whether ATR-FTIR spectroscopy of whole-body homogenates can reliably distinguish Drosophila
melanogaster at different stages of adult life.

Infrared spectra were recorded from Canton-S flies at 3 days (young), 11 days (middle-
aged), and 30 days (old). Spectral peaks were quantitatively characterized by their intensity, area,
width, and position, and age classification was assessed using multivariate statistical analysis,
including principal component analysis and partial least squares discriminant analysis with cross-
validation.

We observed clear age-dependent spectral separation. Young and old flies were classified
with near-perfect accuracy, reaching up to 100% in several comparisons. Middle-aged and old flies
were also separated with very high accuracy. Although young and middle-aged flies exhibited
more similar spectral profiles, they remained distinguishable, with classification accuracy ranging
from approximately 70% to 96% depending on the spectral parameter analyzed. These results
demonstrate progressive and measurable biochemical remodeling during aging.

The most age-sensitive spectral regions corresponded to carbohydrates (1034-1118 cm™),
lipids (1706-1716 cm™), proteins in the amide I and amide II regions (1617-1683 cm™ and 1533—
1563 cm™), and phosphate-containing biomolecules, including nucleic acids (1255-1368 cm™).
The most informative parameter across comparisons was peak height, indicating that age-related
differences primarily reflect quantitative changes in molecular group abundance rather than
random spectral variation.

Overall, our findings demonstrate that whole-body ATR-FTIR spectra contain robust and
statistically significant biochemical signatures of age in Drosophila melanogaster. Infrared
spectral profiling thus provides a rapid, label-free approach for detecting global molecular
remodeling during aging and may serve as a complementary tool in experimental gerontology.
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ENVIRONMENTAL, AGE- AND SEX-RELATED VARIATION IN METAL
BIOACCUMULATION AND HEMATOLOGICAL-BIOCHEMICAL RESPONSES OF THE
MUTE SWAN (CYGNUS OLOR) IN THE BALTIC COASTAL ZONE
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In order to understand how wild birds respond to environmental stressors, it is necessary to
conduct an integrated assessment of ecophysiological, biochemical and bioaccumulative pro-
cesses. Due to their trophic position and sensitivity to aquatic pollution, waterbirds are particularly
valuable bioindicators of ecosystem quality (Conover et al., 2000; Wlodarczyk and Wojcie-
chowski, 2001; Ely and Franson, 2014; Binkowski et al., 2016; Griz et al., 2018, 2019). This study
investigated how habitat type, age and sex influence haematological indices, biochemical parame-
ters, erythrocyte stability and feather metal bioaccumulation in Cygnus olor wintering along the
Baltic coast of northern Poland.

A total of 172 individuals were sampled from three environmentally differentiated regions:
Stupsk (urban park ponds with lower direct coastal exposure), Gdynia (an industrialised port area)
and Sopot (a tourist coastal zone). Blood and feather samples were collected over three consecutive
wintering seasons. The concentrations of selected chemical elements (Al, Zn, Rh, Cu, Ru, Fe and
Pb) in the feathers were measured using X-ray fluorescence (XRF), while haematological parame-
ters (RBC, WBC, haemoglobin and leukocyte differentials) and biochemical parameters (total pro-
tein, albumin, globulins, glucose, uric acid, triglycerides, cholesterol, Ca and P) were assessed
using standard laboratory techniques. Erythrocyte osmotic and acid resistance assays were con-
ducted to evaluate membrane stability as an indicator of physiological stress. Multivariate statis-
tical analyses (MANOVA and regression models) were performed to determine the relative
contribution of environmental, age-related and sex-related effects.

The results showed that habitat type was the main factor affecting metal bioaccumulation
in feathers, with a greater influence than age and sex. Significant environmental differences were
particularly evident for aluminium (Al), ruthenium (Ru) and copper (Cu). Swans from Stupsk
exhibited elevated aluminium (Al) levels, while individuals from Gdynia showed higher ruthenium
(Ru) concentrations and birds from Sopot accumulated more copper (Cu). Age-dependent effects
were particularly evident in juveniles, where Al and Ru concentrations were significantly
associated with environmental exposure. Sex-specific accumulation patterns were also detected,
indicating differential physiological handling of metals between males and females.

Haematological analyses revealed significant variation in red and white blood cell counts,
haemoglobin concentration and basophil levels among the study groups. Haemoglobin content
showed the strongest statistical association with environmental and demographic factors. Adult
males from Shupsk exhibited the lowest white blood cell (WBC) counts and haemoglobin values,
suggesting potential physiological costs associated with local environmental conditions. In cont-
rast, swans inhabiting coastal areas displayed altered erythrocyte fragility, particularly in Gdynia,
where red blood cells were more susceptible to osmotic and chemical haemolysis. Juveniles gene-
rally exhibited higher erythrocyte membrane instability than adults, reflecting differences in
adaptive capacity with age.

Further biochemical parameters confirmed the influence of the environment on metabolic
status. Total protein and its fractions (albumins and globulins) varied significantly between
habitats, with notable differences observed in the albumin-to-globulin ratio. Juvenile males from
Sopot exhibited particularly high albumin levels, while adult males from Stupsk exhibited the
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lowest total protein concentrations. Significant variation was also observed in uric acid and mineral
elements (Ca, P and Mg), indicating differences in metabolic regulation and potential stress-related
adjustments. Correlation analyses revealed associations between specific metals (e.g. aluminium,
rhodium, copper) and selected haematological or biochemical indices, suggesting interactive
effects between metal exposure and physiological responses.

Thus, this study demonstrates that environmental conditions within the Baltic coastal zone
significantly influence patterns of metal bioaccumulation and ecophysiological responses in C.
olor. While age and sex contribute to variability, habitat type exerts the strongest effect on both
contaminant load and physiological parameters. These results confirm the value of the mute swan
as a bioindicator species and emphasise the importance of integrating biochemical, haematological
and bioaccumulation data when assessing environmental health. Furthermore, the results empha-
sise the necessity of multidisciplinary approaches to improve our understanding of the adaptive
mechanisms and maintenance of homeostasis in waterbirds exposed to anthropogenic pressure
over the long term.

The study was supported by the Pomeranian University in Stupsk, Poland.
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AND ERYTHROCYTE INTEGRITY IN MICE EXPOSED TO ACUTE
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Alcohol abuse is a major risk factor for liver cirrhosis, pancreatitis, cancer and cardiovas-
cular and neuropsychiatric disorders (Rehm, 2011; Molina et al., 2014). There is increasing evi-
dence that alcohol-induced intestinal dysbiosis and enhanced gut permeability promote the translo-
cation of lipopolysaccharide (LPS) into the bloodstream (Chen et al., 2022). This triggers systemic
low-grade inflammation and oxidative stress (Lee et al., 2025). Such chronic inflammatory
activation has been linked to mood and cognitive disturbances that may further reinforce alcohol
dependence (Leclercq et al., 2014). As chronic alcohol intoxication reduces endogenous melatonin
production, the use of exogenous melatonin has been suggested as a chronobiotic therapy to treat
sleep disturbances during abstinence (Brower, 2015), as well as for its potential antioxidant and
anti-inflammatory properties. We have previously demonstrated that melatonin can reduce etha-
nol-induced oxidative stress and low-grade inflammation in peripheral tissues (Kurhaluk et al.,
2017, 2018). However, its protective role in blood redox systems under conditions of both ethanol
intoxication and endotoxemia remains insufficiently explored.

Red blood cells (RBCs) possess enzymatic and non-enzymatic antioxidant systems that
maintain haemoglobin (Hb) in a reduced state and preserve membrane integrity (Daraghmeh and
Karaman, 2024). Oxidative damage to RBCs can lead to haemolysis, the release of free Hb, nitric
oxide scavenging, endothelial dysfunction (Orrico et al., 2023) and the amplification of pro-oxidant
and pro-inflammatory pathways through ferryl-Hb formation and Toll-like receptor 4 activation
(Alayash et al., 2001; Belcher et al., 2017). The present study, therefore, aimed to evaluate whether
melatonin protects blood morphology, erythrocyte stability and redox balance in mice exposed
simultaneously to acute ethanol toxicity and a low dose of LPS.

A total of 48 male BALB/c mice were divided into eight experimental groups: control; me-
latonin-treated (10 mg/kg, intraperitoneally [i.p.], for 10 days); acute ethanol-exposed (0.75 g/kg/day,
1.p.); LPS-exposed (150 pg/mouse, single i.p. injection); and combinations of these. Blood samples
were collected 24 hours after the final administration. Haematological parameters were assessed
automatically. Glycated haemoglobin (HbAlc), total antioxidant capacity (TAC), ceruloplasmin
(CP), conjugated dienes, 2-thiobarbituric acid reactive substances (TBARS/MDA) and carbonyl
derivatives of oxidatively modified proteins were determined spectrophotometrically. Antioxidant
enzyme activities (SOD, CAT, GR and GPx) were measured using standard enzymatic assays. The
osmotic and acid-induced resistance of erythrocytes was also evaluated. Statistical analysis was
performed using one-way ANOV A with Bonferroni post hoc tests (p < 0.05).

Acute ethanol exposure significantly increased white blood cell (WBC) and neutrophil
counts, whereas LPS induced leukocyte depletion. Combined ethanol and LPS exposure exacer-
bated haematological disturbances and altered red blood cell (RBC) indices [mean corpuscular
volume (MCV) and red cell distribution width (RDW)], significantly increasing HbAlc levels.
Melatonin treatment normalised WBC counts and significantly reduced HbAlc levels in all
intoxicated groups, which is consistent with its metabolic regulatory properties and the previously
reported association between LPS and HbA 1¢ elevation (Treseid et al., 2013).

Exposure to ethanol and LPS markedly reduced TAC and increased conjugated dienes,
MDA and protein carbonyl derivatives, confirming intensified lipid peroxidation and protein oxi-
dation (Kurhaluk et al., 2017, 2018). The combined model produced the most pronounced oxida-
tive damage. Melatonin significantly decreased both early (conjugated dienes) and late (MDA)
markers of lipid peroxidation, as well as aldehydic and ketonic protein derivatives. This indicates
protection at the initial and terminal stages of oxidative stress.
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Ceruloplasmin concentration decreased after ethanol exposure, but increased following
LPS treatment. Melatonin modulated ceruloplasmin (CP) levels depending on the experimental
condition, suggesting the regulation of iron-mediated oxidative processes (Ganini et al., 2012).
Notably, melatonin stabilised erythrocyte membranes, as demonstrated by improved osmotic and
acid resistance. This may limit haemolysis-induced Fe?** release and subsequent oxidative cascades
(Jasenovec et al., 2025).

Antioxidant enzyme activities were differentially affected by ethanol and LPS. Ethanol
increased SOD and GR activity but reduced GPx activity, whereas LPS increased SOD, GR and
GPx activity. Combined exposure impaired the enzymatic balance. Melatonin restored GR
activity, modulated CAT and GPx, and reinforced the body's overall antioxidant defence capacity.
This supports previous reports on melatonin's hepatoprotective and anti-inflammatory actions
(Mathes, 2010; Ashrafizadeh et al., 2021; Esrefoglu et al., 2024; Benedeto-Stojanov et al., 2024).

In summary, exposure to both ethanol and a low dose of LPS simultaneously induces
oxidative and inflammatory damage to the blood in a synergistic manner, affecting erythrocyte
stability and redox homeostasis. Melatonin exerts multilevel protection by normalising leukocyte
counts and HbAlc, stabilising RBC membranes, enhancing antioxidant capacity, modulating
ceruloplasmin and limiting lipid and protein oxidation. These findings reveal a novel mechanism
of melatonin action in alcohol-related toxicity complicated by endotoxemia, suggesting its poten-
tial as an adjunctive therapeutic strategy for alcohol-associated disorders characterised by gut-
derived inflammation and systemic oxidative stress.

The study was carried out as part of the statutory activities of the Institute of Biology,
Pomeranian University in Stupsk (Stupsk, Poland).
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Diabetes mellitus (DM) is an endocrine disease accompanied by various metabolic disor-
ders. Insulin deficiency and chronically elevated blood glucose levels in diabetes are factors that
cause morphological, functional, and biochemical alterations. Under hyperglycaemia conditions,
an imbalance in redox homeostasis leads to the development of oxidative-nitrative stress, which
damages proteins, lipids and glycans. Therefore, there is a growing need to explore novel thera-
peutic strategies, particularly plant-based natural remedies, to treat the manifestations and
complications associated with DM.

Cornelian cherry is a promising plant species widely distributed in Europe and Asia.
Significant advances in the cultivation of cornelian cherry have enabled the development of
new cultivars with fruits differing in size, colour, shape, and in the qualitative and quantitative
composition of bioactive components. It is also important to study new cornelian cherry culti-
vars and to select those with more effective antidiabetic properties compared with previously
known cultivars. Therefore, the aim of this study was to investigate key biochemical markers
in the plasma and erythrocytes of animals with streptozotocin-induced diabetes following per
os administration of fruit extracts of different cultivars of Cornus mas L. and hybrids of
Cornus mas * Cornus officinalis.

The experiments were conducted on male Wistar rats. Diabetes was induced by injection
of streptozotocin (55 mg/kg body weight). Rats were orally administered aqueous solutions of fruit
extracts from cornelian cherry: “Uholok’, "Koralovyi” cultivars, hybrids of Cornus mas x Cornus
officinalis of “Jerzy” and "Tomasz” cultivars, "Podolski’, “Yantarnyi” & "Flava’ cultivars, and loga-
nic acid at a dose of 20 mg/kg body weight for 14 days, starting from the 10th day after the mani-
festation of diabetes.

The obtained results demonstrated hypoglycaemic and antioxidant effects of the fruits
extracts from the "Uholok’, "Koralovyi” cultivars of Cornus mas L. and Cornus mas *x Cornus
officinalis hybrids in the blood plasma of rats with DM, as well as the ability of these extracts to
restore structural and functional disorders in erythrocytes.

Experimental data confirm the corrective effect of extracts from cornelian cherry “Uholok”,
‘Koralovyi’, "Podolski’, "Yantarnyi” & ‘Flava’ cultivars, hybrids of Cornus mas x Cornus
officinalis of "Jerzy” and “Tomasz” cultivars and loganic acid on carbohydrate metabolism in the
blood plasma of rats with DM, and their role in preventing the development of metabolic disorders
and oxidative-nitrative stress in erythrocytes of diabetic animals.

In addition, fruit extracts from the “Uholok’, "Podolski’, “Yantarnyi” & "Flava“ cultivars of
Cornus mas L., the hybrids of Cornus mas x Cornus officinalis and loganic acid exert a
normalizing effect on the lipid profile of blood plasma in rats with diabetes.

The results of research indicate that fruit extracts of the "Podolski” cultivar of cornelian
cherry and Cornus mas % Cornus officinalis hybrids "Jerzy” and “Tomasz’ cultivars, which contain
a complex of biologically active substances with a predominance of anthocyanins and flavonols,
as well as iridoids and tannins, respectively, are the most promising natural antidiabetic remedies
with significant biological potential.
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Biocidal compounds are widely used in a variety of industrial and domestic applications
due to their antimicrobial properties. Among them, isothiazolinone-based biocides, namely
methylchloroisothiazolinone (CMIT), an isothiazolinone-based compound, are particularly valued
(Huang, 2023). Consequently, CMIT has recently been identified as an emerging contaminant in
aquatic environments. However data on its sub-lethal effects in marine invertebrates remain scarce
(Impellitteri, 2025; Multisanti, 2025).

The present study aims to evaluate the potential harmful effects of CMIT exposure in the
Mediterranean mussel Mytilus galloprovincialis basing on the biochemical indices in digestive
gland (DG) and gills (G). Mussels were exposed for 14 days to two sublethal CMIT concentrations:
0.01 (EI-group) and 0.1 (Ell-group) mg/L. Oxidative stress biomarkers including superoxide
dismutase (SOD) and catalase activities, glutathione (GSH/GSSG) level, lipid peroxidation
(TBARS), protein carbonyls (PC), biotransformation index cytochrome P450-related EROD
activity, and toxicity signs including cholinesterase activity and lysosomal viability were
measured.

The signs of oxidative stress, particularly in the EIl-group, were indicated. In the DG, the
changes attested the pro-oxidative shift due to the catalase oppression in this group by ~26%
comparing to control value. In opposite, in the G, SOD activity increased in both exposures, the
level of TBARS was not targeted, and the PC level was even decreased (by ~24%) in the EIl-group
comparing to control. The level of GSH increased in the EI group. However, in the EII-group, it
decreased, whereas the GSSG concentration increased prominently (by 1.9 times), causing the
significant negative shift in the RI GSH (by more than two times). The lysosomal stability,
determined by spectrophotometric assay in the DG tissue, indicated the vulnerability of lysosomal
membrane integrity in the exposed groups (Khoma, 2020; Yunko, 2025). Importantly, the EROD
activity in DG was induced by CMIT in both exposed groups leading to its biotransformation and,
probably, increased toxicity. This manifestation is similar to effect in higher vertebrates (Jaladanki,
2021). The metabolic transformation of thiazoles is known to lead to ring opening, loss of sulphur,
and generation of reactive metabolites (Silva, 2020). The released sulfur is able to react with
nucleophilic groups and inactivate cellular thiols to form disulfide bonds (Nowak-Lange, 2022).
The sharp drop of RI GSH corresponds to this regularity. Other toxic consequences of exposures
in DG are the prooxidant changes revealed as the catalase and ChE depletion. Discriminant
analysis confirmed the severity of impact and concentration-dependent difference between the
biochemical responses to exposures.

This study highlights the toxicity of CMIT, laying a basis for future studies aimed at an in-
depth understanding of the effects of isothiazolinones on model organisms, on the health of the
entire ecosystem and, indirectly, on human health.

Acknowledges. This work has been granted to Oksana Stoliar and Kateryna Yunko by an
Erasmus+ International Credit Mobility scholarship in University of Messina, Italy in the academic
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Rare earth elements (REEs) are widely used in various industries due to their special
chemical and physical properties. Their use leads to serious environmental pollution. Many studies
show the negative impact of rare earth elements, in particular gadolinium (Gd) and yttrium (Y), on
the oxidative-reductive state of aquatic animals (Malhotra, 2020; Khoma, 2025). However, these
manifestations can be the secondary signs derived from the substitution of essential metals in the
protein binding sites leading to the disrupting of their biological functions. Metallothioneins (MT)
are low molecular weight proteins (6-8 kDa) rich in cysteine residues (~30%) that have a high
ability to bind metals, forming metal-thiolate clusters. MT are involved in the binding and transport
of irreplaceable physiological metals Zn(Il) and Cu(I) and the detoxification of toxic metals Cd(II)
and Hg(Il) regulating their homeostasis (Ragusa, 2017). MTs also have the ability of scavenging
reactive oxygen species (ROS) (Manfei, 2018). The substitution of Zn by REEs in the metal-
thiolate clusters of MT seems to be doubtful (Wang, 2011). However, these proteins have other
groups that can bind metals, like carboxyls.

The aim of the study was to compare the ability of zinc (Zn), gadolinium (Gd), and yttrium
(Y) to bind with the apo form of MT and stability of reconstructed protein by the detection of their
spectral parameters, as well as to test the stability of cluster structures under the influence of H,O»
in two concentrations (0.5 mM and 5 mM). MT were isolated from the digestive gland of bivalve
molluscs Unio tumidus using gel permeation chromatography of the thermostable fraction of
proteins. To obtain the apo-MT, the isolated fraction containing MT was repeatedly eluted on a
Sepadex G-50 column using a 0.05 M HCl solution. The collected protein was used to reconstruct
metallothionein by incubation with freshly prepared 0.6% solutions of Zn, Gd and Y.

The results showed that, when Zn, Gd and Y were incubated with apo-MT for 60 minutes,
a decrease in spectral absorption was observed in all groups at 215-220 and 254-255 nm. The
main reason for this change may be a decrease in the total number of bonds between metals and
sulphur, metal binding to neighboring sites when one sulphur atom connects two different metals
in clusters (S-M/M-S-M), which distorts the spectra, as well as conditions (in vivo or in vitro)
(Stillman, 1987). Within 24 hours, changes in the spectra were noticeable, especially in the Zn
group at 215-230 nm, which may indicate a redistribution of metals between domains, which is
typical for heteronuclear clusters (Zn,Cd/Cu-MT) (Krezel, 2021). No such strong changes in the
spectra were observed for Gd and Y. After adding 0.5 mM H>O,, minor changes occurred in all
groups, namely an increase in the spectra at 215-220 nm and 254-255 nm for Zn. For Gd, the
decrease at 215-220 nm and increase at 254-255 nm were observed, as well as a decrease at 230—
240 nm, whereas Y caused the opposite effect. Thus, different cluster stability in the presence of
Gd and Y was indicated, which is usually determined by M-S bonds in MT.

In general, Gd and Y in the in vitro exposure have different effects on the cluster structure
in MT and affect the stability of partially metalated MT differently. Despite the ability of direct
binding REE to MT in vitro remains unclear, their interaction in the organisms inhabiting polluted
environments can be expected and studied more precisely.

The work was supported by a bilateral Ukraine-Lithuania scientific project of the Ministry
of Education and Science of Ukraine (M/48-2024, M/48-2025) and Project No S-LU-24-13 under
the Lithuanian-Ukrainian Cooperation Program.
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GANODERMA LUCIDUM MYCELIUM EXTRACT RESTORES L-ARGININE
METABOLIC BALANCE IN ERYTHROCYTES OF RATS WITH METABOLIC SYNDROME

Ivan Franko National University of Lviv, Hrushevsky St., 4,
Lviv, 79005, Ukraine; e-mail: tetiana.petryn@Inu.edu.ua

One of the pathogenetic pathway of metabolic syndrome (MetS) is an imbalance in
L-arginine metabolism, specifically the intensification of its non-oxidative route. This correlates
with the development of systemic hypertension and endothelial dysfunction, as the enhanced
activity of the arginase pathway limits the availability of this substrate for the NO-synthase
reaction, leading to a decrease in the production of vasoprotective NO (El-Bassossy, 2013).

Given the pathogenetic role of arginase hyperactivation in MetS, searching for natural
compounds capable of modulating this metabolic pathway is highly relevant. Despite the well-
known therapeutic potential of the medicinal mushroom Ganoderma lucidum, its capacity to
influence the enzymatic steps of L-arginine turnover under these pathological conditions remains
poorly understood. Therefore, the aim of this study was to evaluate the effect of G. lucidum
mycelium extract on the non-oxidative L-arginine metabolism in erythrocytes in an experimental
model of MetS.

MetS was induced by substituting drinking water with a 10% fructose solution for 42 days.
Animals were divided into four groups (n = 6-8): 1) control (C); 2) MetS; 3) control + G. lucidum
(C+ G); and 4) MetS + G. lucidum (MetS + G). The mushroom mycelium was administered per
os (1 g/kg) during the final 14 days of the experiment. Animals in the second and fourth groups
continued to receive the fructose solution throughout the entire experimental period.

It was established that the development of MetS causes an L-arginine deficiency in
erythrocytes, which closely correlates with the intensification of the arginase metabolic pathway.
Specifically, arginase activity under pathological conditions increased by 31.5% relative to control
animals. The elevated enzymatic activity was confirmed by the accumulation of end products: the
urea concentration in erythrocytes exceeded the control value by 61.2%, while the ornithine
content rose by 38.4%.

The administration of G. lucidum mycelium exerted a pronounced corrective effect. In rats
with the pathology, the extract promoted the normalization of L-arginine levels and inhibited
excessive arginase activity, which decreased by 14.6% compared to the MetS group. This resulted
in a 33.3% decline in urea concentration and a 19.2% reduction in ornithine content compare to
the MetS group.

These findings suggest that G. lucidum extract facilitates the restoration of L-arginine
homeostasis in erythrocytes by limiting excessive arginase activity and normalizing its metabolite
levels. This justifies the potential use of the extract for correcting metabolic disorders associated
with the development of MetS.
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MMP-O LEVELS IN ADIPOSE TISSUE OF OBESE RATS
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Expansion of adipose tissue is a hallmark of overweight and obesity. Such changes in tissue
architecture would not be possible without extracellular matrix (ECM) remodelling. Key players
in this process are matrix metalloproteinases (MMPs). According to numerous studies, MMP-9,
also known as gelatinase B, is responsible for adipocyte differentiation and rapid adipose tissue
expansion during obesity (Mirica et al., 2022). Peptides derived from kidney bean (Phaseolus
vulgaris) extracts are known in folk medicine for their hypoglycemic and antioxidant effects, and
similar effects of kidney bean husk peptides have recently been demonstrated in vivo
(Shchypanskyi et al., 2025). In this study, we aimed to expand current knowledge on the anti-
obesity properties of kidney bean husk peptides by investigating their potential to modulate adipose
tissue MMP-9 levels in vivo.

Preparation of kidney bean husk aqueous extracts was performed according to the method
described by Kyznetsova et al. (Kyznetsova, 2015). The obtained extract was mixed with 1 M
acetic acid, boiled for 1 h, and then allowed to cool. The peptide solution was subsequently
centrifuged at 2,800 g for 45 min, after which the supernatant was collected and lyophilized. The
experiment was conducted using 30 albino non-linear male rats housed in the accredited vivarium
of Taras Shevchenko National University of Kyiv. Obesity was induced according to the protocol
described by Yurchenko et al. (Yurchenko, 2021). The animals were divided into three groups (n
= 10 per group): a control group, a diet-induced obesity (DIO) group, and a DIO group receiving
an aqueous peptide solution (DIO + P; 200 mg/kg) instead of drinking water starting from the 6th
week of the experiment. After 12 weeks since the experiment started, rats were euthanized, and
their organ samples were taken to prepare tissue homogenates. Visceral adipose tissue (VAT)
homogenates were prepared by mixing 1 g of tissue with 50 mM Tris-HCI buffer (pH 7.4)
containing 140 mM NaCl at an organ-to-buffer mass ratio of 1:9. Tissue homogenization was
performed at 4°C using a hand-held homogenizer. The resulting homogenates were centrifuged at
600 g for 15 min, followed by centrifugation at 10,000 g for an additional 15 min. Relative levels
of MMP-2 in rats’ VAT homogenates were evaluated using standard ELISA protocol with
anti-MMP-9 primary antibodies (Crowther, 2008). The results are expressed in relative units
(rel. un.)/ mg of protein, as mean + standard error of mean (p <0.05, n=75).

In our study, kidney bean husk—derived peptides significantly affected MMP-9 levels in
VAT, suggesting that these biomolecules may attenuate adipose tissue expansion and,
consequently, the progression of obesity. According to the results, MMP-9 levels in group DIO
were nearly 89% + 4% higher, compared to the control group (22.3 + 1.0 rel. un./mg of protein
and 11.8 + 0.4 rel. un./mg of protein, respectively). At the same time, the MMP-9 level in the
DIO + P group was 16.1 + 1.6 rel. un./mg of protein, which is nearly 36% = 11% higher than in
the control group. Beyond extracellular matrix (ECM) remodelling, MMP-9 plays an important
role in the development of insulin resistance and obesity-associated meta-inflammation (Moli¢re
et al., 2023). Therefore, by reducing MMP-9 levels, P. vulgaris bean husk peptides show potential
for future use as a bioactive food supplement for overweight individuals.

In conclusion, we demonstrate for the first time an MMP-9—mitigating effect of kidney bean
husk peptides. As bean husks are low-cost by-products of kidney bean agricultural processing,
their cost-effectiveness is considerably higher than that of peptides or extracts derived from other
plant sources. Thus, this material represents a promising source of bioactive molecules with anti-
obesity properties.
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The assessment of haematological and biochemical blood indices is a fundamental tool in
equine medicine, enabling the evaluation of health, welfare, nutritional requirements, the effects of
training and suitability for specific types of exercise (da Conceigao et al., 2022; Massanyi et al.,
2022). Blood parameters in horses are influenced by various intrinsic and extrinsic factors, inclu-
ding age, sex, breed, physiological and reproductive status, and environmental conditions such as
temperature, atmospheric pressure and photoperiod (Herteman et al., 2021; Udeh et al., 2021;
Deniz et al., 2024). Seasonal variability is increasingly recognised as an important determinant
of equine physiological responses (Pohlin et al., 2017). Given the growing use of Shetland
ponies for recreational riding and hippotherapy, particularly in Poland, understanding the
adaptive mechanisms related to season, sex and exercise is of practical and clinical relevance
(Choinska et al., 2022).

This study aimed to determine the influence of seasonal environmental conditions
(photoperiod), sex, and moderate physical exercise on haematological and selected biochemical
blood parameters in adult Shetland ponies used for recreational riding. Twenty-one clinically
healthy ponies (11 mares and 10 stallions; aged 6.5 & 1.4 years) from Central Pomerania in Poland
were examined. Blood samples were collected before and immediately after a standardised one-
hour cross-country exercise session in four seasons (spring, summer, autumn and winter). Routine
haematological parameters (RBC, HGB, HCT, MCV, MCH, MCHC, RDW, PLT, MPV, PDW,
WBC and leucogram indices) were analysed using an automated haematology analyser.
Biochemical markers included alanine aminotransferase (ALT), aspartate aminotransferase (AST),
lactate dehydrogenase (LDH), lactate, pyruvate, and the lactate-to-pyruvate ratio. Statistical
evaluation was performed using two-way and three-way ANOVA, MANOVA and regression
models, with P <0.05 being considered significant.

A multivariate analysis revealed that photoperiod and exercise had a stronger effect on
blood parameters than sex. Significant main effects were observed for photoperiod (F =4.04-8.00;
P = 0.000), sex (F = 8.52; P = 0.000) and exercise (F = 11.60; P = 0.000), as well as for their
interactions, particularly the interaction between season and exercise (F = 18.60-4.15; P = 0.000).
However, no statistically significant seasonal differences were found in standard morphological
blood indices in mares or stallions, suggesting that moderate, non-exhaustive exercise does not
disrupt haematological homeostasis. This stability indicates the presence of well-developed adap-
tive mechanisms that maintain erythrocyte and leukocyte parameters under physiological stress.
Similar adaptive patterns have been described in other equine studies (Satué et al., 2012, 2020).

Regression analysis revealed significant correlations between sex and red blood cell (RBC),
haematocrit (HCT) and mean corpuscular volume (MCV) counts (negative B-coefficients),
between exercise and white blood cell (WBC) count (positive ), and between season and red cell
distribution width (RDW) and granulocyte count. Among the biochemical parameters, ALT
exhibited the strongest dependence on photoperiod and exercise (R = 0.838), followed by AST
and LDH. The highest ALT activity was observed in spring following exercise in both sexes,
whereas significantly lower activity occurred in autumn and winter. AST activity showed less
seasonal variation, but responded to exercise during certain periods. LDH activity and lactate
concentrations reflected seasonal modulation of energy metabolism. The lactate-to-pyruvate ratio
was significantly higher in winter after exercise in both mares and stallions, indicating a relative
shift towards anaerobic metabolism.
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These findings confirm that routine, moderate exercise induces measurable metabolic res-
ponses, particularly in energy-related pathways. Lactate and LDH are widely recognised as
indicators of exercise intensity and fitness in horses (de Moffarts et al., 2005; Piccione et al., 2014),
whereas increases in aminotransferase activity can occur physiologically without causing tissue
damage (Rose and Allen, 1985). The absence of sex-related dependence for key metabolic markers
suggests that adaptive responses in this breed are universal under moderate workloads. Seasonal
influences may reflect changes in thermoregulation, hydration status, grazing patterns, and endo-
genous circannual thythms, all of which are known to modulate physiological functions in tempe-
rate climates (Lincoln and Hazlerigg, 2010; Satué et al., 2013, 2014).

In conclusion, this study demonstrates that photoperiod and exercise are the primary
determinants of adaptive haematological and biochemical responses in recreationally ridden
Shetland ponies. While morphological blood indices remained stable across seasons, significant
seasonal modulation was observed in aminotransferase activity and energy metabolism markers.
These results emphasise the importance of considering the seasonal context when interpreting
blood parameters in equine practice, as well as when optimising year-round training and welfare
management programmes.

This study was conducted as part of the statutory activities of the Institute of Biology at the
Pomeranian University in Stupsk (Stupsk, Poland).
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Diabetes mellitus (DM) is a chronic metabolic disorder characterised by persistent hyper-
glycaemia resulting from impaired insulin secretion, insulin resistance, or both. This can lead to
severe microvascular and macrovascular complications (Diabetes Care, 2011; Forbes and Cooper,
2013). There is increasing evidence that oxidative stress plays a central role in the pathogenesis
and progression of type 2 diabetes mellitus (T2DM), contributing to -cell dysfunction and impai-
red insulin signalling (Giacco and Brownlee, 2010; Yaribeygi et al., 2019, 2020). Reactive oxygen
and nitrogen species (ROS/RNS) disrupt cellular redox homeostasis and induce damage to lipids,
proteins and DNA, thereby exacerbating diabetic complications (Angelova et al., 2018). Con-
sequently, plant-derived antioxidants have attracted attention as potential modulators of oxidative
imbalance in DM (Scalbert et al., 2005; Pisoschi et al., 2016).

Chelidonium majus L. (greater celandine, Papaveraceae) is a medicinal plant that is widely
used in European phytotherapy and traditional Chinese medicine (Nawrot et al., 2021). It contains
numerous bioactive metabolites, particularly isoquinoline alkaloids such as chelidonine, cheleryth-
rine, sanguinarine, coptisine, protopine and berberine, which exhibit antioxidant, anti-inflamma-
tory, antimicrobial, cytotoxic and immunomodulatory properties (El-Readi et al., 2013; Zielinska
etal., 2018; Herrmann et al., 2018). However, the redox-modulating potential of C. majus extracts
in diabetic conditions remains insufficiently characterised.

This study aimed to evaluate dose-dependent changes in oxidative stress biomarkers in
blood samples obtained from patients with T2DM (n = 7) following in vitro exposure to aqueous
extracts derived from the roots and stalks of C. majus, collected in urban (n = 5) and rural (n = 15)
areas of the Kartuzy district in the Pomeranian region of northern Poland. Lipid peroxidation was
assessed using the TBARS assay (malondialdehyde equivalents), while oxidative protein damage
was determined by measuring aldehydic and ketonic protein carbonyl derivatives (Levine et al.,
1990; Dubinina et al., 1995). The extracts were applied at final concentrations of 5, 2.5, 1.25 and
0.63 mg/mL. Statistical analysis was performed using the Kruskal-Wallis test (p < 0.05).

Exposure of diabetic blood samples to higher extract concentrations (5, 2.5 and 1.25 mg/mL)
predominantly resulted in a significant increase in TBARS levels, particularly for root and stalk
extracts collected from urban areas. This indicates enhanced lipid peroxidation. Similar pro-
oxidative trends were observed for aldehydic derivatives of oxidatively modified proteins at these
concentrations. In contrast, lower concentrations (0.63 mg/mL), particularly those of stalk extracts
from urban areas, were associated with reduced TBARS levels and decreased ketonic derivatives
of protein oxidation. This suggests a potential protective or antioxidant effect. Root extracts from
rural areas occasionally demonstrated moderate reductions in lipid peroxidation markers at higher
doses, indicating variability related to plant origin and phytochemical composition (Seidler-
Lozykowska et al., 2016; Krizhanovska et al., 2021). These findings demonstrate a clear, dose-
dependent, dual effect of C. majus extracts on oxidative processes in diabetic blood, with pro-
oxidative activity observed at higher concentrations and partial antioxidant protection at lower
doses. The observed variability may be attributed to differences in alkaloid profiles and other
secondary metabolites, whose biological activities include both cytotoxic and antioxidant mecha-
nisms (Pérez-Gutiérrez, 2011; Wang et al., 2013; Jang et al., 2021). In conclusion, C. majus
extracts modulate oxidative stress biomarkers in vitro in blood from patients with T2DM in a
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concentration- and origin-dependent manner. While high doses may exacerbate oxidative damage,
lower concentrations — particularly stalk extracts from urban habitats — exhibit potential protective
effects against lipid and protein oxidation. These results suggest that C. majus is a biologically
active plant with complex redox-modulating properties. Further phytochemical characterisation
and in vivo investigations are warranted to clarify its therapeutic relevance in diabetes-related
oxidative stress.

This work was supported by the Ministry of Science and Higher Education (Poland). This
study was carried out as part of the project “Greater Celandine (Chelidonium majus L.) as a
source of bioactive substances for pharmaceutical use” (Student Science Associations Create
Innovations programme, 2023-2024).
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IN CALF BLOOD PLASMA SUITABLE FOR CLINICAL TRIALS
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Ivermectin (CAS No. 70288-86-7) and closantel (CAS No. 57808-65-8) are anthelmintic
drugs that are widely used for the treatment and prophylaxis of a wide range of parasitic infections
in pets and livestock. Unlike ivermectin, closantel is not used in human medicine. The combination
of ivermectin and closantel in a single formulation provides a synergistic effect by compensating
for drugs biocidal deficiencies in the elimination of helminths. Due to their extensive use in vete-
rinary medicine, particularly in food-producing animals, a fast, reliable, and sensitive method for
the determination of these drugs in biological matrices is required. Simultaneous analysis of these
compounds can be readily achieved using ultra-high-performance liquid chromatography coupled
with tandem mass spectrometric detection (UPLC-MS/MS). In this study, a UPLC-MS/MS me-
thod was developed and validated for the determination of ivermectin and closantel in calf plasma
and can be applied to pharmacokinetic studies and bioequivalence assessments.

The sample preparation began with dilution of 0.1 ml of blood plasma with 2.0 ml of 0.1 M
phosphate buffer (pH 7.5) and sonication of the samples for 20 min without heating. This step allowed
disruption of protein complexes with ivermectin and closantel. Liquid-liquid extraction was
performed using 10 ml of a 1:1 (v/v) mixture of acetonitrile and ethyl acetate. 8 ml aliquote of organic
phase was concentrated by evaporation under vacuum at 40°C. The samples were then reconstituted
with 0.4 ml of 70% aqueous acetonitrile and defatted with 0.5 ml of hexane. The lower phase was
used for further analysis with UPLC-MS/MS method. Chromatographic separation was performed
using Waters ACQUITY UPLC H-Class liquid chromatograph equipped with ACQUITY UPLC
BEH C18 column (1.7 pm, 50 mm x 2.1 mm) and an ACQUITY UPLC BEH C18 VanGuard pre-
column (1.7 pm, 5 mm x 2.1 mm). The separation was conducted using gradient elution with mobile
phase A (0.1% aqueous formic acid) and mobile phase B (1:1 (v/v) mixture of methanol and
acetonitrile) for 6 minutes. The retention times of ivermectin and closantel were 2.64 and 2.24 min,
respectively. The analytes were detected using Waters Xevo TQ-S Micro triple quadrupole mass
spectrometer. Ivermectin was analysed in positive electrospray ionisation mode (ESI+) whereas
closantel was analysed in negative mode (ESI-). The mass spectrometer was operated in MRM mode,
and the following transitions were monitored: precursor ion at m/z 892.8 with product ions at m/z
307.2 and 569.4 for ivermectin; and precursor ion at m/z 661.0 with product ions at m/z 126.8; 279.0;
315.0 and 344.8 for closantel. Validation of an analytical method is an essential step in method
development that ensures the reliability, accuracy, and reproducibility of obtained results. Method
validation was performed in accordance with ICH M 10 guideline on bioanalytical method validation.
Selected identification criteria were evaluated with regards to the requirements of EU Commission
Regulation 2021/808. The following validation parameters were evaluated: selectivity, linearity
range, precision, accuracy, limit of detection (LOD), and limit of quantitation (LOQ). Visual
inspection of the obtained chromatograms demonstrated that the peaks of ivermectin and closantel
were clearly separated from matrix peaks. The developed method showed strong linear relationship
(R?=0.955-0.999) over the concentration range of 0-200 ng/mL for ivermectin and 020 pg/mL for
closantel. The method demonstrated acceptable accuracy and precision at three concentration levels
for ivermectin (1.0, 10.0, 100.0 ng/mL) and closantel (500, 2000, 10 000 ng/mL). The LOD and LOQ
of the method were 1.7 and 5.5 ng/mL for ivermectin and 2.6 and 8.6 /mL for closantel. In accordance
with results of validation, the developed method is reliable and can be applied to the determination
of ivermectin and closantel in blood plasma in veterinary clinical trials or routine analysis.
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Ahafonov D. FIRST RECORDS OF THE FUNGUS INOCYBE SYRINGAE IN UKRAI-
NE BASED ON ITS SOIL METABARCODING. Inocybe syringae is a recently described
ectomycorrhizal, poisonous agaricoid fungus. Using ITS-based metabarcoding of soil samples, we
detected this species in two distinct locations in Ukraine: the “Medobory” Nature Reserve
(Ternopil district) and the “Slobozhanskyi’” National Nature Park (Kharkiv district). These findings
represent the first records of this species in Ukraine, extending its known distribution and
confirming its association with deciduous forests, particularly Quercus and Carpinus.

Pix Inocybe (Fr.) Fr. € oqauM i3 HaiibaraTimx Ha BUIM Ta TAKCOHOMIYHO CKJIaIHUX POJIiB
EKTOMIKOpHM3HUX rpubiB. Tpamumiiiaa ineHTrdIKaIlis BUIIB IHOTO POy 0a3y€eThCs Ha KOMIDICKC]
MaKpo- Ta MiKpOMOP(OJIOTTYHUX O3HAK, POTE BUCOKUI PiBeHb BHYTPIITHHOBHUAOBOT MiHIMBOCTI
Ta HasBHICTh KPUIITUYHHUX BHJIB CYTTEBO YCKJIAJHIOIOTH II€H Mporec. 3ampoBaKeHHs] METOIIB
MOJIEKYJISIpHOT (hLToreHeTHKH, 30kpeMa aHanizy ITS-periony p/IHK, npu3Beno 10 KpUTHIHOTO
TeperiisiTy 0araTbox BUIOBUX KOMIUICKCIB Ta OIMCY HOBHUX TAKCOHIB.

Bun Inocybe syringae Bandini, B. Oertel & U. Eberh. 6yB onmcanmii y 2022 potii B xKyp-
Hami Mycologia Bavarica. I'oiotun Buny Oys 3i0panuit y Himeuunni (banen-Broprem6epr) Ha
IpyHTI B acomiauii 3 Fagus sylvatica Ta Carpinus betulus. ExoJoriuHo Buji IpHypOUYeHHIA 10 JIUC-
TSHUX JICIB, YaCTO Ha BAITHAKOBUX I'PyHTaX. SIK 1 OUIBIIICTh PEJICTaBHUKIB PONY, 1. syringae
€ OTpYWHHUM TPHOOM, 1110 MiCTUTHh MyCKapuH. []o 11boro yacy Buj OyB BiIOMHI TIEPEBAXKHO 32
3paszkamu 3 HiMeuunHy, a Takok MeTabapkoJuHroBuMHu naHnuMu 3 Ectonii Ta JlaTsii (Bandini
etal., 2022).

VY pesynabraTi MeTabapKOAWHIOBOTO AHAII3Y 3pasKiB IPyHTY HAMU BIEpINE BHSABICHO
TeHEeTHYHHH Matepian Inocybe syringae B YKpaiHi 3 IBOX IIPOCTOPOBO BIOKPEMIICHUX JIOKAITe-
tiB. Ilepmmii 3pa3zok Oyno Bimiopano 10 cepmmst 2023 poky O. }O. AkynoBum y npupogHOMY
3anoBinHUKY «Memobopu» (TepHominbehka 0011., 49.223655°N, 26.18812°E). bioton npezcras-
JieHuit TyOOBO-IpabOBUM JIICOM IIEHTPAIbHOEBPOIICHCHKOTO THITY ToOH3y neuepH «llepiauHay 3
MPHUCYTHICTIO Ay0a, siBopa Ta siceHa. Jlpyruii 3pa3ok Binidpano 30 cepmrst 2023 poky B. B'tonHu-
KoM y HamionamsHOMY mprpomaOMy mapkKy «Cro0oskaHChkuin (XapkiBcbka o0, 50.1068°N,
35.1783°E). JlokaiTeT po3TaimoBaHHi y 3BOJIOXKEHIH Oalii, Ae AepeBOCTaH GOpMYyIOTh ny0 3
JIOMIIIIKOIO JIUMH, B’s3a, KJIEHA Ta JIIIWHY i3 HAsSBHICTIO BEJIMKOI KUJIBKOCTI JIepeBUHH Ay0Oa Ha
PI3HHUX CTaIisIX PO3KIIATAHHSL.

OOuBI YKpalHCBKI 3HAXIMKH Y3TODKYIOTECS 3 E€KOJOTIYHUMH Tpe(epeHIissMI BHIY,
OCKLUIBKH TIOB’5I3aH1 3 IIUPOKOJIHUCTIHUMU JCPEBHUMH POCITHHAMH, SIKi € IOTCHITIHHIMH MIKOPHU3-
HUMH TIapTHEpaMH [. syringae. BUABICHHS IbOTO TaKCOHA B YKpaiHi pO3MIMPIOE HOTO BiTOMUIA
apeall Ha CXiJ Ta MmiaTBepmXKye epekTHBHICTh Metony ITS-MerabapkoauHTy IpyHTY A iHBEH-
Tapu3aii Oi0pi3HOMaHITTS! MIKOPU30yTBOPIOBAYIB, iICHTH(IKALIS SKHX 32 IDIOOBIMH TiTAMH €
YCKIIaHECHOIO.

PoGoty BuKOHaHO B Mexkax MibkHapomHoro mpoekty Tracking Trade Across Symbiotic
Networks 3a miarpumk iHuBiqyansHoro rpaaTa qoredta O. B. [Tpumympkoro (Human Frontier
Science Program, ininiatua S4S) mij HaykoBUM KepiBHUAIITBOM JjoteHTa O. FO. Axynosa.
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Aabdasinbkuii O.

ABTEHTUYHI MATEPIAAY EPOHICAABA BAOLIbKOIO B TEPBAPI
AbBIBCKOIO YHIBEPCUTETY (LW): PIA POTENTILLA (ROSACEAE)

Jlvsiecbkutl Hayionanvrul yHieepcumem ivei leana @parka,
sy I pywescoroeo, 4, m. Jlvsis, 79005, Vipaina, e-mail: ostap.alfavitskyi@outlook.com

Alfavitskyi O. BRONISLAW BLOCKI’S AUTHENTIC MATERIALS IN THE
HERBARIUM OF LVIV UNIVERSITY (LW): GENUS POTENTILLA (ROSACEAE). The
study provides insight into Bronistaw Blocki’s authentic materials in the herbarium LW and pre-
liminarily clarifies the status of the Potentilla taxa proposed by this author. Eight names of
Potentilla were identified as validly published by Btocki, while the other names are either invalid,
validated by other authors, or known only from herbarium labels. These results provide a basis for
further nomenclatural-taxonomic revision of Blocki’s cinquefoil taxa.

Bponicia bronpkuii (1854-1919) — Bigomuit gociigauk diaopu [amranau, [omins ta
Cxiganx Kaprnat. OkpiM 3araiibHAX (UIOPHCTHYHUX JIOCHIKEHb, HU3Ka OO Tpallh CTOCYETHCS
KpuTnuHUX rpyn pociuH (Kohler, 2024). Cepen HUX BaxuBe Miclie 3aitmae pin Potentilla L., mo
BiloMHI MOP(OIOTTYHOI0 MIHJIMBICTIO IPEACTABHUKIB Ta CKIaAHOIO cucTeMaTukoro (Eriksson,
2022). Y mexax 1poro poay b. brorpkum 0yro 3ampornoHOBaHO HU3KY HOBUX JJIsI HAYKH Tak-
coHiB. BriM Garato Ha3B IIMX TAaKCOHIB He Oy BaTiTHO OMyOIikoBaHi 200 BijioMi JHIIIe 3 repoap-
HHX CTHKETOK.

3 METOI0 NPOBEICHHsI KPUTHIHOI PEeBi3ii TAKCOHIB JOCIIHUKA, HAMH OYJIH OIpaliboBaHi
repOapHi 3pa3Ku NpeCTaBHUKIB poxy Potentilla y xonekuii repoapito JIbBIBCBKOTO HalliOHATb-
HOro yHiBepcuTeTy iMeHi [Bana @panka (LW), ne 30epiraetbcs OUIBIIICT aBTEHTUYHUX MaTe-
pianiB aBTopa. Y ¢oHmax repbapiro Hamu BusiBiieHO Om3bko 1000 repOapHUX 3pa3KiB MepcTadiB,
o Oy 3i0paHi i/abo ompareoBani b. brorbknm. YacTrHa 1uX 300piB penpe3eHTye TaKCOHH,
omcaHi iHIIMMH aBTopamu. Bognodac monax 800 repbapHUX 3paskiB CTOCYIOTBCA HOBUX IS
HAyKH TaKCOHIB, 3amporoHoBanux b. Brombkum. [XHBOT MOBHOT TakcoHOMiHOT peBisii 1oci He
MPOBEJICHO, SIK 1 HE MO3HAYCHO HOMeHKJ'IaTyle THUITH JUTS OUTBIIIOCTI BaNiTHO OHy6J'IlKOBaHI/IX
Ha3B. CaMe ToMy 3rajiafi repOapHi MaTepiaiy CTAaHOBJIATh BENUKY HAyKOBY LIHHICTB, OCKUTHKA
JIAFOTh 3MOTY PO3YMITH TAKCOHOMIYHY KOHIICTIIIFO aBTOPA, IIarHOCTHYHI O3HAKH HOTO TaKCOHIB,
a TAKOX € MEpPIIOYEProBUMH JUTs TUMi(iKarlii Ha3B.

3 ormsiy Ha Iie, MapajenbHo 3 ONPALFOBAHHIM repOapHHUX 3pa3KiB HaMU OyJI0 KPHUTHIHO
OIPaIbOBAHO JIITEpaTypHi JUKepeNia CTOCOBHO TAKCOHIB repcTadiB birorbkoro. BeraHoBieHo, 1110
y cepil myOJiKamii JOCTITHUK BaTIIHO OIMyOJIKYBaB Ha3BM HACTYITHWUX TAKCOHIB, IO TaKOX
MPENICTaBIICHI TepOapHuM MatepiaoM y repbapii (LW): P. andrzejowskii Blocki (28 repOGaprux
3paskiB); P. dichtliana Blocki (5); P. knappii Blocki (27); P. leucopolitanoides Btocki (57);
P. canescens var. podolica Blocki (17); P. Xarenicola Blocki (14); P. xtynieckii Btocki (8);
P. isosepala Blocki, nom. illeg (17). BTim OUTBIIICTB IUX 3pa3KiB OyIJIH 310paHi Micyst 1aTH OTIHCY
TaKCOHIB, TOMY HE MOXYTb OyTH BHKOpHCTaHi JuIa Tumidikaii Ha3B. B Toit ke wac, s
P. dichtliana (2 repOapsi 3pa3ku), P. xtynieckii (6) Ta P. isosepala (3) Oynu BUSIBIICHI 3pa3KH, sIKi
OYEBHHO CTAHOBJIATh OPUTiHAIBHUN MaTepiai. BoHn 310paHi 10 MOMEHTY YKJIalaHHS AiarHO3iB
1, HAfOLIBII IMOBIPHO, BUKOPHUCTOBYBAJIVCH ISl OITHCY IIMX TAKCOHIB.

OKpiM TaKCOHIB 3 BaITHO OITyOJiKOBaHUMH HazBamu, 20 HOBHX Ha3B TaKCOHIB OITyOITi-
koBaHi b. biionpkim 6e3 omicy (nomina nuda), 3 sikux 13 Oyiu BaiqM30BaHi HITHME aBTOPaMH.
[leB’aTh Ha3B TakcOHIB Oy HEBATIIHO OMyONiKOBaHI IHIIMMHM aBTOPaMM Ha Ii/ICTaBi Ha3B,
noganux bronpkuM Ha repOapHuX 3paskax. OkpiM Toro, 12 Ha3B HOBUX TAKCOHIB 3’ IBUITUCH JIUIIIS
Ha repOapHUX €TUKETKAX Ta Hije He oIyOikoBaHi. OnpankoBaHi aBTCHTHYHI MaTepiaii CTaHy Th
OCHOBOIO TSI TIOIATHIITOT HOMEHKIIATYPHO-TAKCOHOMIYHOT peBi3ii TakcoHiB mepcradiB b. biorp-
KOT'O 3 TUITI(hiKAI[IEFO BATIHO OITyOIIIKOBAaHUX HAa3B.
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ByxrispoBa M., BoiinexiBcbka O.

AHANI3 CYYACHMX TEHAEHLIM TA IHHOBALIMHKX PILLEHD
B O3EAEHEHHI AOPII TA NMPUAOPOXHIX 30H

Kuiscoruii HayionaneHutl yrisepcumem iveni Tapaca llleguenka,
8yi. Bonooumupcoia, 64/13, m. Kuis, 01601, Yrpaina, e-mail: mariya.bukhtiyarova@gmail.com

Bukhtiyarova M., Voitsekhivska O. INNOVATIVE APPROACHES TO ROADS AND
ROADSIDE AREAS. Urbanization and intensive development of transport infrastructure signi-
ficantly increase anthropogenic pressure on the environment. Roadside greening is considered as
an effective tool for improving ecological conditions, reducing air and noise pollution, and enhan-
cing the aesthetic quality of urban space. In this paper approaches to landscaping roads and road-
side areas in the urban environment are analysed and evaluated. The process of realising a balance
between the life of humans, other living beings, plants and nature in general during the arrangement
of the urban environment is investigated. Attention is focused on expanding the use of approaches
in the arrangement of such objects of the urban environment as overpasses, traffic circles and car
parks, city streets, etc.

O3erneHeHHs AOpir Ta npw:[oponcmx 30H € BaXJIMBOIO CKJIAJIOBOFO (POPMYBAHHS €KOJIOTiY-
HO 30aJIaHCOBaHOTO Ta KOMcpopTHoro MichKoro cepenoBuia. [1py 30iIbIICHHI aHTPOIIOTEHHOTO
HABaHTAXCHHS TPAAUIIIHHI METOIN 03e¢JICHEHHS YaCcTO BHSBILTIOTHCS. HEIOCTATHRO €(DeKTUBHIMH,
10 3yMOBJIFO€ HEOOXIIHICTh BIPOBAKCHHS IHHOBAITIMHKX TIXOIB JIO TIPOEKTYBAHHS 3eJICHHX
Haca/pKeHb y TPaHCIOPTHIH iHppacTpykTypi (MensHigeHko, 2009). Metoro pobotu Oyio 3aiiic-
HUTH OTJISA]] Cy4acHUX TEHJICHIIN Ta IHHOBAIIHUX pillIeHb B 03€JICHEHHI IOPIr Ta IPUAOPOXKHIX
30H. [IpoaHaitizoBaHo OCHOBHI (DYHKIIiT TPUIOPOKHBOTO O3eJIeHEHHsI, 30KpeMa, eKOJIOTIUHY, ecTe-
TUYHY, COIIIAJIbHY Ta 3aXHCHY. BcTaHOBIIEHO, IO 3€JICHI HACA/DKEHHS B3IOBK aBTOMOOUIBHUX
JIOPIT CIIPHSIOTh 3HWKEHHIO PIBHS 3a0pYIHEHHS MTOBITPS, ITYMOBOTO HABAHTAKECHHS, TEIJIOBOTO
eexTy, a TakoXK MiIBUILYIOTH O€3MeKy JOPOYKHBOTO PyXy Ta MOKPAIIYIOTh ICUXOJIOTIYHUN CTaH
HacenerHs (Shumbham, 2020).

BusisiteHo, 1110 TpaIUIIiAHO [T O3€JICHEHHS IOPIT Ta MPUIOPOXKHIX 30H BUCAKYIOTH JIe-
peBa Ta KyIli pi3HHX ITOPII, K1 yTBOPIOIOTH 3€JICHY OrOPOXKY, CTBOPIOIOTh T'a30HH, SIKi BUKOHYIOTb
JICKOPATUBHY Ta IPYHTO3aXHCHY (DYHKIIIFO, TS 03I00JICHHS JIOPOTH Ta PHJICTIION TEPHTOPIi CTBO-
PIOIOTH KBITHUKH 3 OJHOPIYHUX Ta OaratopiyHux pocivH. He3Bakaroun Ha CBOI IepeBary, Tpa-
JMITIHHI METOM HE BPaXOBYIOTh THII JIAHAIIA(TY Ta 3MiHy KIIMaTHYHUX YMOB, IO IPH3BOIUTH
JIO CKOPOUCHHS KHUTTEBOTO IMKITY POCIIHH Ta iX MBHIKOI 3aruoeni. Cilij] 3a3HaYUTH, 1110 Y BIT-
YHM3HSAHIA HOPMATHBHIM 0a3i JToci He 3aKpiruieHe 000B’I3KOBE 03€ICHEHHS y3014dst JTOpIr i 9ac
OyIIBHHIITBA, PEKOHCTPYKIIii UM KaIliTaIbHOTO peMOHTY B MicTax (Icadenko, 2021).

Oco0nmBy yBary NpUIUICHO IHHOBALIMHIM DIiIlIEHHSIM y c(epi 03eIeHEeHHS A0Pir, cepen
SKUX 3eIeHI KOPHJIOpH, BEPTHKAJIbHE O3€JICHEHHS, €KOJIYKH, €KOTapKOBKHM Ta BHKOPHUCTaHHS
PO3YMHHX CHCTEM TIOJIMBY. AHATI3YIOUHM CYYacHI TSHJICHIIIT 03eJICHESHHS JIOPIr MICBKOTO cepezio-
BHIIIa MOXKHA 3pOOWTH BUCHOBOK, IIIO CBIT YHUKA€ aBTOMOOLICIICHTPHYHOT MOJIEIT1, BYJIHITI, HACAM-
nepe/i, MOYMHAIOTH CIIPUAMATH SIK MIIIOXiHE CEPEIOBHIIE, 3 CYTTEBO OOMEXEHNM aBTOMOO1IIe-
MOTOKOM. 3€JIeHi HaCa/KEHHs B3JIOBX JIOPIr, OyJIbBapiB, HA IUIONIAX XapaKTEPU3YIOThCs MOJi-
(YHKLIOHAJIBHICTIO, BUIOBHI aCOPTUMEHT 3€JICHUX HAca/DKEHb BiIIOBIIA€ IPYHTOBO-KIIIMaTHY-
HUM YMOBaM, Ma€ BHCOKWH aanTallifH1{ MOTEHI{AT JI0 IIJIOr0 CIIEKTPY HETaTHBHUX (haKTOpIB
ypOaHI30BaHOTO CEPENIOBHUINA, 33I0BOJIbHSIE BUMOTH JlepxaBHUX OymiBenmbHUX HOpM (JsH0K,
2016). JloBeaeHo, 110 HAMOLTBII e(hEKTUBHUM € KOMIUICKCHHUN IMiJIXiJl 10 O3€JIEHEHHS JIOpir Ta
MPUIOPOKHIX 30H 3 YpaxyBaHHAM (YHKI[IOHAJIBHOTO IPU3HAYCHHS BYJIUIb, KIIIMATUYHHX Ta €KO-
JIOTTYHUX YMOB, OCOOJIMBOCTEH EKCILTyaTallii Ta MoJaIbIIoro oocimyroByBaHHs. OTpumaHi pe-
3yIBTaTH MOXYTh OYTH BHKOPHCTAHI y TIPAKTULI JTaHAIAQ THOTO MPOEKTYBAHHS Ta TIPH PO3POOLI
MpOrpaM eKOJIOTi3aIlil MiCBKOTO CEPEIOBHIIIA 3 METOXO 3a0€3MEUEHHS CTAIONO PO3BUTKY MICT.




68 «Moaopb i noctyn 6ioaorii», AbBiB-2026

Bepryn M., ITagmmmmaxk 51.

PIBHOMAHITTS POCAWMH HA TEPUTOPIT AOLLKIAbHOTO HABYAABHOTO
SAKNAAY «TOAYHHUYKA» MICTA APOTOBNY

Jpocobuyvkuii deparcasnuti nedazociunuil yHisepcumem imeni leana @panka,
syn. Cmputicoka, 3, m. [pozoduy, 82100, Ykpaina, e-mail: pavlyshak2210@ukr.net

Vergun M., Pavlyshak Y. PLANT DIVERSITY OF THE TERRITORY OF THE
PRESCHOOL EDUCATIONAL INSTITUTION “POLUNYCHKA” OF THE CITY OF DRO-
HOBYCH. It was established that the species composition of plants in the research area is quite
rich and diverse. Precissed flora of plants and they are systematized on families, classes and
departments. The leading families are Asteraceae (11 species), Rosaceae (10), Lamiaceae (6),
Poaceae ta Pinaceae (5). Environmental peculiarities of dendroflora for numerical indicators in
regard to various environmental factors are established.

AXTyalTbHAM Ha CHOTOZHI 3aJIMINAETHCS NMHUTAHHS BIPOBAIKEHHS 3aXOIIB MO0 TOKpa-
IIEHHS CTaHy JTOBKLLISI, OJIAr0yCTPOIO Ta O3EICHEHHS MICT 1 HACeNICHUX IyHKTIB. O3eJIeHEHHIO Ta
6J1aroycTpor0 TEpUTOPiil JOIIKITPHUX HABYAIBHUX 3aKJIAJIB CHiJ HPUIUIATH OCOOJIMBY YBary.
3Ha4YeHHS TAKUX TEPUTOPIi MOJSrae He JUIE B CAaHITAPHO-TIri€HIYHIN Ta apXiTEeKTypHO-IUIaHy-
BaJIbHIN (DYHKII{; BOHM BUKOHYIOTh BUXOBHY POJIb, CIIPUSIOUH (POPMYBAHHIO Yy AiTeH Mi3HaBasIb-
HOTO iHTepecy Ta N0aHIMBOro cTaBiieHHs Jo nmpupoad (ITmmrmenko, 2018).

Tepuropis JIH3 noBurHA OyTH 100pE 130JIbOBAHOI0 3aXHCHOK CMYTOKO 3 YarapHWKIB i
JIepeB BiIl CyCiIHIX JUISTHOK Ta BYJHIlb, & 03€JICHEHH: TIOBUHHO oxorumoBaTu 10 80% ii miori
(Yepmnsik, 2010). Ozenenenns tepuropiii JJH3 3ilicHIOEThCS 32 IEBHUMH MPUHIUIIAME Ta KpUTe-
pisiMH, cepeT SIKUX 3a00pOHA Ta BUKOPHCTAHHS OTPYWHHUX POCIIVH, BUIIB i3 KOJTIOUKaMK a00 CHIIb-
HIM 3araxoM. Lle 3yMoBmII0 iHTepec 0 MpOBENeHHS aHaNi3y CTaHy O3EJICHCHHS TUTSUO0TO Ca/IKa.

O0’eKkTOM JIOCITIKEHHS OyIM POCIIMHK Ha TEPUTOPIT JOIIKIJIBHOIO HABYAJILHOTO 3aKJIa Ty
Nel9 «IlomyHuukay, sIKMi 3HAXOMUThCS B LIGHTpaNbHIN yacTuHi MicTa JIporodud 3a aapecoro:
Bysund [Bana dpanka, 12.

DIOPUCTHYHMI CKITAJT TOCTIIKYBAaHOT TEPUTOPIi TIPE/ICTaBIICHNH 88 BHIaAMU POCITHH, IO
HaJieX)ath J10 84 poxis, 37 pojuH, 4 Ki1aciB 1 3 BB, Y cCcTeMaTHYHIM CTPYKTYpi (opu gomi-
HYIOTh TIpefcTaBHUKN Bimmity Magnoliophyta — 80 Buni (91,0%). ['ononacinui (Pinophyta)
npencraBiieHi poauHamu Cupressaceae Ta Pinaceae, 9acTka SIKUX CTaHOBHUTH 5,4%. HaiimeHiry
qacTKy 3aiimae Binfin Polypodiophyta—2,7%. CucTeMaTHIHUN aHATII3 POCIIMH MOKAa3aB, IO CEPEt
POIMH HaHOUTBIN TIpeACTaBICHUMH €: Asteraceae (12,5%), Rosaceae (11,4%), Lamiaceae (6,8%),
Poaceae ta Pinaceae (5,7%). 1o 4 Bumu Hamidyrote pomunu Oleaceae Ta Salicaceae, 1m0
cTaHOBUTH 4,5%. Pomunn Brassicaceae, Fabaceae Ta Betulaceae npencrapiieHi 10 3 BUIN KOXKHA,
o craHoBuTh 3,4%. Pomunu Boraginaceae, Hydrangeaceae, Primulaceae, Liliaceae, Cupres-
saceae, Ranunculaceae ta Aceraceae ipeaCcTaBiieHi 10 2 BUJIU KOXKHA, 1110 CTaHOBUTH 2,3%. T1o
oHOMY BUIy Hamiuyetbes y 20 i3 37 pomuH, 110 Bimnosimae 22,7% Bia 3arajibHOi KiJBKOCTI
BUSIBJICHUX BHJIIB 1 CBITYNTH PO HAMMEHIIIC BHIOBE PI3HOMAHITTS CepeJT [INX POIMH.
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HAKOMUYEHHA KAAMIKO Y POCAMHAX POAVMH FABACEAE TA BRASSICACEAE

Vxpaincokuil incmumym excnepmusu copmis pociun,
eyn. Topixysamcvkuii wnsix, 15, m. Kuis, 03041, Yxpaina; e-mail: uipvegap@gmail.com

Gaponenko A. CADMIUM ACCUMULATION IN PLANTS OF FABACEAE AND
BRASSICACEAE. The study presents a comparative analysis of cadmium accumulation in plants
of the Fabaceae and Brassicaceae families grown on grey forest sandy soil. Cadmium concent-
ration in plant tissues and soil was determined using ICP-OES. The results revealed species-
specific differences in cadmium uptake and demonstrated the influence of biological traits on metal
accumulation. The findings contribute to understanding plant-mediated transformation of heavy
metals in soils.

3a0pyTHEHHS TPYHTIB BXKKUMHU METaJIaMH HAIISKHUTh J0 KITFOYOBUX YHMHHHUKIB JAETpatamil
Ha3eMHHX EKOCHCTEM. BOHO CyTNpOBOIKY€EThCS TIOPYIMICHHSIM 010re0XiMIYHUX IHKJIIB, 3HKEH-
HSM O10MPOYKTHBHOCTI Ta CTBOPIOE PH3MK BTOPHHHOTO HaXOKCHHS TOKCHKAHTIB Y Xap4oBi
JIAHITFOTH. Cepen HeOe3IMeYHNX eJIEMEHTIB OCO6HI/IBy yBary npuBeprae kaaMiit (Alloway, 2013).
HagiTh 32 BITHOCHO HH3BKHX I(OHI_leHTpaL[lI/I KaaMiil TopyIrye (izionoro-0ioxiMiuHi MpoIecH,
3HIDKYE (PepPMEHTATUBHY aKTHBHICTB 1 TIPUTHIYYE PICT POCIIUH.

OmHUM 13 HampsMIB 3HKCHHS PiBHSA 3a0pYyJHEHHS IPYHTIB € BUKOPUCTAHHS POCIHH,
3JIATHHUX MTOTJIMHATH Ta HAKOIMYYBAaTH TOKCHYHI €JIEMEHTH Yy Haj3eMHild Oiomaci. EdexTuBHICTH
TAKOT0 IMiJIXOAY 3HAYHOIO MipPOFO BU3HAYAETHCS BUIOBUMHE OCOOIMBOCTSMH POCITHH, IHTCHCHBHIC-
TIO TX POCTOBHX MPOLIECIB 1 CIIEHM(IKOK B3aEMO/III 3 IPYHTOBUM CEpeIOBUIIEM. Y 1IOMY KOH-
TEKCTi HAYKOBHH IHTEPEC CTAHOBHUTH MOPIBHIHHS 3[]ATHOCTI IO HAKOIIMICHHS KaJIMIil0 POCITHHAMU
PI3HHX TAKCOHOMIYHHX TPYII, IO JIa€ 3MOTY BCTAHOBUTH MIKPOJMHHI BIIMIHHOCTI Y ME€XaHi3Max
TIOTJTMHAHHS METAJiB.

Meroto AociipKeH s Oy10 BCTAHOBIICHHSI HAKOITMYEHHS KaMII0 pOCIMHaMK poauH Faba-
ceae Ta Brassicaceae 3a yMOB BUPOIIYBaHHsI Ha CipOMY JIICOBOMY J€rpaJ0BaHOMY CYIIIIIAaHOMY
IpyHTi. BMicT kaaMit0 y HaJa3eMHill Maci POCIMH Ta IPYHTI BH3HAYaad METOIOM ONTHYHOL
EMICIFHOI CITEKTPOMETPIi 3 IHAYKTHBHO 3B’S3aHOIO TUIA3MOI0. [HTCHCHBHICTL aKyMYyJISIIii OI[IHIO-
BaJIM [IUITXOM CITiBBITHOIICHHS KOHIICHTPAIIIT €JIEMEHTA Yy POCIMHHINA TKaHHHI IO HOTO BMICTY Y
IpyHTI. Y IPyHTI Ha AUISHIL 3 IpecTaBHUKamMu pony 7ifolium Bmict Cd cranoBus 0,1721 mr/kr.
VY Hamz3eMmHill Maci mocnmikeHnX BUAIB poxy Irifolium 3adikcoBaHO BMICT KagMil0 B MEKax
0,0207-0,0412 wmr/kr. Haiimenmie 3HaueHHst BctaHoBeHo st 7. rubens (0,0207 mr/kr), Haii-
outbiie — it 1. dubium (0,0412 mr/kr). Y T. repens ta T. pratense BA3HAYESHO OJHAKOBHI BMICT
Cd - 0,0252 mr/kr. Ha nutsHmi KyseTyp poauHu Brassicaceae Bmict Cd y IpyHTI CTaHOBUB
0,6793 mr/kr. YV Hap3eMHiM Maci JOCTIPKEHUX KYIbTyp 3a(ikCOBAHO TaKi 3HAUCHHS: y PEIbKU
oniiHOT «Kustnouka» — 0,3630 mr/kr, y ripuunti 6inoi «Constanay — 0,2011 mr/kr, y pinaka o3u-
Mmoro «l opmutsy — 0,1035 mr/kr, y ripuuili capenTcebkKii «3omotaBa» — 0,1756 Mr/kr, y cypinmiti
o3umoi «Opiaray — 0,1767 mr/kr, y Tudony «®Pitonam — 0,1049 mr/kr.

OTpHMaHi pe3yJbTaTH 3aCBITUNIIN BUPAXKEHY BHAOCTICIIM(IUHICT Y HAKOITMICHH] KaMIt0
POCITMHAMH JIOCIKYBaHUX POIUH. [l mpencTaBHUKIB Fabaceae xapakTepHi BIIHOCHO CTa-
OLIBHI Ta IOMIPHI KOHIIEHTpAITii KaJIMif0 B HAJI3eMHIl 6ioMaci, 110, IMOBIPHO, TTOB’SI3aHO 3 0CO0-
JMBOCTSAMH (Pi310JIOTTIHOT PEryISIlii MiHEPAIFHOTO KUBIICHHS Ta MEXaHI3MaMU OOMEKCHHSI HaJI-
XOIDKEHHSI TOKCUYHUX 10HIB y TKaHWHU. HaTtomicTh y pociuH Brassicaceae BUSBICHO 3HAYHO
OLTBIY BapiaOeNbHICTh KOHIICHTPAIIH KaIMIl0, IO CBIYHTH MMPO MuepeHIIHoBaHI MEXaHI3MU
HOro morNMHaHHA Ta BHYTPIIIHBOTKAaHMHHOTO po3noiny (Kabata-Pendias, 2011).

TakwM 9iHOM, pe3yIbTaT! TOCTIHKEHHS T ATBEPIKYIOTh ICHYBaHHS MDKPOAWHHHX BiJIMiH-
HOCTEH Y 31aTHOCTI POCIUH 10 aKyMYJISIIiT KaMItO Ta PO3MIHMPIOIOTH YSBJICHHS IIPO POJIb Oi0I0Ti4-
HEX (hakTOpiB y (hOpMyBaHHI IHTEHCHBHOCTI OTJIMHAHHS BYKKIX METAITIB POCITMHHAMU OpraHi3Ma-
mu. OTprMaHi JaHi MOXKYTh OyTH BHKOPHUCTAHI TSI ONAIBIIO] OIIHKA SKOJIOTIYHOI pOITi TpaB’s-
HHCTHX POCIIMH Y Iporiecax TpancqopMartii TOKCHYHUX eJIEMEHTIB y IPyHTOBOMY CEPEIOBHIIL.
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PE3YALTATU OLIHKM CTIMKOCTI TPbOX HOBMX IHTPOAYKOBAHMKX COPTIB
IPYHTOMOKPUBHWUX TPOAHA POAY ROSA L. AO LLKIAHMKIB | XBOPOB.
PO3POBKA METOAMKK CE30HHOI MPODINAKTUKK TA NIKYBAHHA TPOAHA
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syn. Cadoso-6omaniuna, 1, m. Kuis, 01014, Yrpaina, *Komynanonuti no3aukizeHuil Ha64aabHuil 3aK1ao0
«Kuiscorka Mana axademis Hayk yuHiecbkoi Monooiy, eyi. Ilanaca Muproeo, 19, m. Kuis, 01011,
Ypaina,; e-mail: ecokman@gmail.com

Holovko Y., Boyko R., Isachenko O. RESULTS OF ASSESSMENT OF THE
RESISTANCE OF THREE NEWLY INTRODUCED VARIETIES OF GROUND COVER RO-
SES OF THE GENUS ROSA L. TO PESTS AND DISEASES. DEVELOPMENT OF
METHODS FOR SEASONAL PROPHYLAXIS AND TREATMENT OF ROSES. Groundco-
ver roses are a group of roses of the genus Rosa L. that have a creeping or spreading crown shape.
Due to their long flowering and unpretentiousness in care, they are universal for use in landscaping.
But like most ornamental plants, they are affected by pests and diseases, which weakens the rose
and can lead to its death. Therefore, in order to protect plants, field and laboratory studies were
conducted during the work, modern methods of protection and prophylaxis of roses, as well as
preparations and phenological phases of development were analyzed. Based on this information,
the author's methodology was developed, which is universal and can be used in any climatic zone.

[ pyHTOIIOKPUBHI TPOSIH/IM — LIE TPyIa TPOSHI pomy Rosa L., 1o MaroTh c1aHKy a0 po3Jory
(hopmy kponu kyia (Mopo3s, 2010; Boiiko, 2019). Taki 03HaKH BiApi3HAOTH X BiJ iHIIMX CaJI0BUX
rpyI. 3aBISKH TPHBATOMY IBITIHHIO Ta HEBHOATTIMBOCTI Y JOTJISA/Ii BOHH € YHIBEPCATLHUMH ISl BU-
KOpHCTaHHsI y JlaHamadTHOMY au3aiiHi (Pyorora, 2009). DaxiBIsIMU 3’COBAHO, III0 OCHOBHUMM
NPUYUHAME BTPATH AEKOPATUBHOCTI, @ 1HOAI 1 MOBHOT 3aru0eri TPOsHA, € MOPYILEHHS arpoTeXHid-
HHX YMOB BHPOIILYBaHHS POCIIHH, a TAKOX iX ypaKeHHs IIKiTHUKaMH Ta XBopobamu (MapdeHko,
2017; Cobosenko, I'pamma, 2021). ToMy BaXTMBEM HAIPIMOM POOOTH € peryJIsipHE POBEICHHS
HIEPBUHHOT'O IHTPOAYKIIIHHOTO OLIHIOBAHHS COPTIB TPOSIH]L, 110 000B’SI3KOBO BKJTFOYAE OLIIHIOBAHHS
iXHBOT CTIMKOCTI JI0 IIKITHUKIB 1 XBOp0oO. MeToro podoTH OyI10 JOCTiIKEHHS CTIHKOCTI 10 IIKiTHHU-
KiB 1 XBOPOO HOBHX IHTPOIYKOBAaHHX COPTIB IPYHTOMIOKPUBHUX TPOSIHA POy Rosa Ta POBEICHHS
aHaJT3y Cy4aCHMX METOJIIB MPO(IIAKTHKY 1 JTIKYBaHHS TPOSHII 3 PO3POOKOIO BIACHOTO METOMY. 3a
PEKOMEeHALISIMH 110 TIEPBUHHIN IHTpOMyKUiHHINA oniHii Ha I eTami Oymnu mpoBeeHi HOIBOBI Ta
KamepalibHi JIOCTI/PKEHHS TPhoX copTiB: «Memy3a» (“Medusa”), «Pomi» (“Rody”), «Ilepmt Peiimy»
(“Purple Rain”), intporykoBanux 1o HBC 2015-2025 pp. Y pe3ynbTari BUSABICHO, III0 COPTH Pi3HI
3a MopdonorivHIMH 03HaKamu. I1 erarn poOOTH BKITIOUAB TaO0paTOpHI JOCTIIKEHHS 310paHuX 3pas-
KIB YpaKEHHUX YaCTHUH POCITUH. By BUSIBIICHI XBOPOOH: YOpHA IUISIMUCTICTb, Cipa M'HIJTb, MOJIOYHHI
OMHCK, TIECTANOLLiSI, IEPOHOCIIOPO3, & TAKOXK HIKITHHK — 3eJIeHa TTONENHITSL. 3a pe3ysibTaTaMu 00CTe-
>KeHb TIPOBOIMIIH OIIHIOBaHHS cTiliKocTi 32 MeTomkoro C. O. Tpubens (Tpudens, 2001). Busieie-
HO, 1110 «Posi» Mae cepeHi a00 HU3bKI TIOKa3HUKH ypakeHHs (2—3 Oaym). ToMy omiHKa CTIHKOCTI
COpTY — «cTikKui. «Memy3a» Ta «Ileprut Peiiny MaroTh cepeHi a00 BUCOKi TIOKa3HUKH ypPaXKEeHHS
(34 6anm), X BiHECEHO 10 HECTIMKUX copTiB. HesBaxkarouu Ha pi3HUI CTYTIHD ypayKeHHS MaTore-
HaMH, YCi COPTH PEKOMEHOBAHO 3aCTOCOBYBATH B O3CJICHEHHS 3 JOTPUMYBAHHSM ITEBHUX arpoTeX-
HIYHHX 3aXO7IiB (BIIPOBAHKYBATH CaHITapHy 00pi3KY, MOHITOPHHT 33 CTAHOM POCIIHH, 3a0€3Me9yBaTH
rapHy IMPKYJISIiFO ToBiTpst). [IpoaHanizoBaHo cydacHi MeTou MPOMUTAKTUKY Ta JIKYBaHHS TPOSH]T
Ta MPOBEIEHO MOHITOPHHI CyJacHHX TperapatiB. Ha 6a3i onpanboBaHiX TaHHUX pO3po0IIeHO aBTOp-
CBbKY METOJIHKY, SIKa BPaxoBY€e (DEHOIOr4HI (ha3i PO3BUTKY TPOSIHIIN YIIPOJIOBK CE30HY, TIEPEIIK CY-
YACHUX NPENIAPATIB 3aXHCTy Ta NMPaBUIa iX BUKOPHCTAHHS. 3a NPABHIAMK HEOOXIHO BPaXOBYBATH
TOTO/1HI YMOBH, TEMIICPATypy, JI03yBaHHs IPCTIapaTy, YepryBaHHs IIPeriaparis NpoTsrom cesoHy. Me-
TOJIMKA yHIBEpCAIIbHA, MOKE BUKOPHCTOBYBATHCh KOPHCTYBAYAMH Oy/Ib-1KOI KITIMATHYIHOT 30HH; BOHA
€ JIONIOBHCHHSM /10 ICHYIOUHX METO/IIB Ta IIPUHOMIB, € T/ PYHTSIM CTBOPCHHS! IHMBI/lyaIbHAX CE30H-
HIUX TpadikiB 00poOOK Ta BHECEHHS TOOPHB [T PI3HHX CAJOBO-TIAPKOBHX TOCTIONIAPCTB. 3aMPOIIOHO-
BaHy METOJIMKY PEKOMEHTyEMO BUKOPHUCTOBYBATH VTSl CTAOLUTHHOTO POCTY Ta AEKOPaTUBHOCTI TPOSHIL,



bBoTaHika Ta iHTPOAYKLIS POCAMH 71

I'yceBa M.

MEPLLA B YKPAIHI 3HAXIAKA TPUBA ORBILIA AFF. AURICOLOR Y I'PYHTI
MPUPOAHOIO SANOBIAHMKA «<MEAOBOPU» 3A AAHUMW ITS-METABAPKOAUHITY

Xapxiscvkuti HayionaneHull yHieepcumem imeni B. H. Kapasiua,
matioan Ceoboou, 4, m. Xapxis, 61022, Vkpaina, e-mail: mariiahuseva259@gmail.com

Husieva M. FIRST RECORD OF THE FUNGUS ORBILIA AFF. AURICOLOR IN THE
SOIL OF "MEDOBORY" NATURE RESERVE BASED ON ITS-METABARCODING DATA.
Orbilia includes saprotrophic and nematode-trapping fungi, some of which form adhesive hyphal
traps under nitrogen limitation. In a recent revision, Baral et al. (2020) recognized a genetically
distinct lineage, “Orbilia aff. auricolor”, previously known from only three European herbarium
specimens. Using ITS rDNA soil metabarcoding, we detected sequences with 100% identity to
“O. aff. auricolor” (GenBank MK473421.1) in a deciduous forest of the Medobory Nature Reser-
ve (Ukraine). This record expands the known distribution of the taxon and demonstrates the value
of ITS-based metabarcoding for uncovering cryptic fungal diversity.

Pix Orbilia Fr. 00’enHye canpoTpodHuX, KCEPOTONEPAaHTHUX THOTEPKYJISTHUX JUCKOMI-
LETIB 13 APIOHUMH IIIOJJOBUMH TiJIaMH, III0 PO3BUBAIOTHCS HA AEPEBHHI, PEIITKAX TPaB SIHUCTHX
pociuH i B rpyHTi. [eski Bunu, 3okpema Orbilia auricolor (anamopda — Arthrobotrys oligospora),
3[IaTHI MIEPEXOANUTH JIO XMKAIIBKOTO COCO0Y KUTTA. 3a Ie(iluTy a30Ty BOHH YTBOPIOIOTH TPH-
BUMIpPHI KJIeHKi TihaJIbHI MACTKU /IS 3aXOIUICHHS Ta TepeTpaBIeHHs IPyHTOBHX Hemaron (Niu,
Zhang, 2011). IIpencraBHUKH poy HalexaTh 10 okpeMoro kiacy Orbiliomycetes.

Tpaguuiiina ineHTUdIKaLlis TPy yCKIaJHEHa Yepe3 Majli po3MipH Ta KpUNTHYHE Pi3HO-
MaHITTs. X04a MPEJCTABHUKU TPYIH YacTO BUSBISIOTECS Y IPYHTOBUX 3pa3kax 3a JOIIOMOTOO
MeTabapKOIMHTY, 3HAUHA YaCTHHA TAKCOHIB JIOCI HE M€ BaIiIHUX Ha3B. HalrpyHTOBHINTY cydac-
Hy peBizito poxy 3aificaeHo I'.-O. baparnom Ta criiBaBTOopamu. Y Hiid, 30KpeMa, BAOKPEMIICHO Ipy-
ny 3pa3kiB miJ YMOBHOW HaszBowo “Orbilia aff. Auricolor”, sxi MopQoNOriyHO BiANOBIAAIOTH
niaraosy O. auricolor, TPOTE 33 MOIICKYIISIPHIME MapKepaMH (hopmyroTH OKpeMy KIiazy. Cranom
Ha Jac myOuikarii Oyiro BioMo Jmie Tpu repOapHi 3pa3Kku IbOro Takcony — i3 Cep0ii, dpanrii
Ta JIrokcemOypry (Baral et al., 2020).

VY pesynbTati MeTa6apKOI[I/IHFOBOFO aHaNI3y TPYHTOBUX 3pa3KiB HaMH OYyJIO BHSBJICHO
reHeTuuHui Matepia, mo 3a [TS-perionom p/IHK nHa 100% BinnoBinae eTanoHHii mociiqoBHOC-
Ti “Orbilia aff. Auricolor” (GenBank MK473421.1). 3pa3ok rpyHTy Oy1no Bifidpano 10 cepras
2023 p. O. 0. Axynosum Ta O. B. PoMaHueHKOM Ha TepHTOPII IPUPOIHOTO 3aMOBiqHIKA «Memo-
6opu» (TepHominbchka 001, 49.369422°N, 26.101748°E) y nucTAHOMY JIiCi 3 JOMIHYBaHHSIM
ny0a, siceHa, rpaba Ta sBopa 3a CJIa0KO PO3BHMHEHUX TPaB’SIHUCTOTO Ta YarapHUKOBOTO SIPYCIB.
XapakTepucTrKa 010TOIy BiAIOBia€ BiIOMHM EKONOTTYHUM IpedepeHIisiM TakcoHy (Sirok,
2017; Baral et al., 2020).

OtpumMaHi pe3yabTaTH MiATBEPLKYIOTh eekTrBHICTh I TS-MeTabapkoquHry IpyHTY IS
BHUSIBJICHHS TIPMXOBAHOTO PI3HOMAHITTS TPHUOIB Ta PO3IIUPIOIOTH YSBICHHS PO TOIIUPSHHS He-
MaTo10(haroBUX BHUIB y JICOBUX €KOCHCTEMAX 1 IXHIO POJIb Y IPYHTOBHX MIKpOOOIIEHO3aX 3ar1o-
BiJTHUX TEPUTOPIH.

Pobomy euxonarno 6 mexcax miscnapoonozo npoexmy Tracking Trade Across Symbiotic
Networks 3a niompumxu inousioyanvrozo epanma ooyenma O. B. [Ipunyyvkoeo (Human Frontier
Science Program, iniyiamuea S4S) nio xepisnuymsom ooyenma O. FO. Axynosa.
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A0 ICTOPII BUBYEHHS ®ITOPIBHOMAHITTA KIBEPLIBCbKOMO
HALIOHAABHOTO NMPUPOAHOTO MAPKY «LIYMAHCbBKA MYLLA»

Bonuncvruii HayionaneHutl yrieepcumem iveni Jleci Yxpainku,
syn. Banxosa, 9, kopnyc C, m. Jlyyvk, 43025, Vrpaina,; e-mail: ivanstudy53@gmail.com

Debliuk 1., Kuzmishyna I. ON THE HISTORY OF THE TSUMANSKA PUSHCHA
KIVERTSI NATIONAL NATURE PARK’ PHYTODIVERSITY STUDY. Among the main
aspects of phytodiversity of the Tsumanska Pushcha Kivertsi National Nature Park, the greatest
attention is paid to the study of species diversity, which currently consists of 889 species and
subspecies of vascular plants, the protection of cenopopulations of rare species, and to a lesser
extent, ecosystem diversity.

Bupuenns QiTOpisHOMAHITTS SIK CYKYNHOCTI yCIX BB POCIHH, IXHIX MOy,
YTPyHOBaHb Ta EKOCUCTEM IIEBHOI TEPHUTOPI] € HAraJbHOIO HOTpe60IO CBOTOJICHHS TOMY, III0
BOHO € BaXITHBOKO CKJIQJIOBOKO 010pI3HOMAHITTS, 3a0€3Medy0vH CTIHKICTh Oiocdepu. Ile cTo-
CY€eThCs SIK TOIIMPEHUX BUJIB, TaK 1 PiIKICHUX, L0 nepe6yBa10TL i 3arpo3010 Ta MOTpe-
OyroTh saxucty. B VYkpaini (blTOplSHOMaHlTTSI aKTHBHO aocmaxcyen,ca i30epiraeTbcs, 30Kpe-
Ma B 3alOBIIHMX TEPUTOPIAX, onHiel0 3 sAKkuxX € KiBepliBChKUH HAlliOHAJIBHUH MPUPOIHUM
napk «llymanceka mymay» (gami — [apk).

Jo ctBopenns [Tapky y 2010 p. 3rimHo 3 Ykazom [Ipe3unenTa Ne 203 Big 22.02.2010 p. Ta
HACTymIHOI ropuanuHoi aii 3 #oro peectparii 23.09.2015 p. y €nuHOMY Iep:kaBHOMY peecTpi
BUBYCHHS NPUpoax «LlyMaHCHKOI IMyIi» Y MUHYJIOMY CTOJIITTI Oy pparmeHTapHIMH. Tak CriB-
pOOITHUKAaMU TIPUPOIHUYO-TeorpadiuHoro ¢akyabTeTy JIyIbKoro Iep:KaBHOTO MEIaroriqHoro
HCTUTYTY iMeHi Jleci YkpaiHkw, mi3HiIIe micis peoprasizaniii — 6ioyoriyaoro ¢akyasrety BHY
3a pe3yJIbTaTaMH IPOBENICHNX JIOCITIIKEHb POCIIMHHOTO CBITY OKPEMUX JUISTHOK IMiATpUMYyBaJiacs
inest crBopeHHs [lapky. Crin BigzHaunTy nparti O. A. braxkko 3 BuB4eHH: (iiopu [apky (bnaxko,
1997, 2000, 2004) — crapioro Bukiagada kadeapu 60taHiku, aka moHaa 30 pokiB mpairoBaia y
BHY i auni cBaTkye 70-nmiTHIiHN roBinelt. L{iHHICTS ii HAyKOBOro JTOpOOKyY Oyiia Bi3HA4YCHA y HAY-
KOBO-TIPAKTUYHUX KOH(EpeHIIAX MOAO0 HEOOXiJHOCTI CTBOPEHHS KOMIUICKCHOI MPHPOIHO-
3alOBIIHOI  TEPUTOPIi, TAKOX Yy KOJNEKTHBHIA MoHorpadii «biopizHomaHiTTs I[ymMaHChKOI
my1i. ..» (AHIpieHKo Ta iH., 2004). PaxiBii MixBiZoM90i KOMIUIEKCHOT TabopaTopii HayKOBHX
ocHoB 3aroBigHoi ciipasu T. JI. Aunpienko, O. L. Ipsnako i B. A. OHuiieHKo BCeOiqHO oXapakTe-
pyvByBaIH (DITOPI3HOMAHITTS MPOEKTOBAHOTO Pe3epBaTy, HArOJOCHIM Ha TEPMIHOBIH HeoOXia-
HOCTI CTBOPEHHS 32 3pOCTaHHS 00CATIB pyOaHHS IIHHOT JEPEBUHHU Ta PO3TyJTy OpaKOHBEPCTBA.

Humni B y3araigehtoBaiibHil npari O. O. bescmeptHoi 31 ciiBaBTopamu (be3cMepTHa Ta iH.,
2024) npencrapieHo KOPOTKH Hapuc icTopii 150-piunux OotaHiuyHMX goctimkeHsb [1apky, modn-
HarouH Bij yechkoro nociigavka K. Vandas, mojgano aHoTOBaHMHA CIIMCOK 31 889 BUAIB 1 iABUIIB
CYZIMHHUX POCITUH Ta 3[ICHEHO BCeOIUHMIA aHau3 apiiaisHoi dutopu [Tapky. Cenekiiito, HaciH-
HHIITBO Ta CYYaCHUH CTaH sIK SIIITHUX JICPEB, TaK 1 B IIJIOMY HacajpkeHb Pinus sylvestris L.y Bo-
JIMHCBKIN 00J1acTi BUBYAIM CIIBPOOITHUKY Kadepy TiCOBOTO Ta Cai0BO-TIAPKOBOTO TOCIIONAPCT-
Ba BHY (Boiitiok, 1996; BoliTiok Ta iH., 2020), ipoTe BiACyTHI MyOiKallii 010 JOCIiIKEHb B
mexax Ilapky. PaputeTHiii koMnoneHTi (opu ¥ crany neHonomysirii [lapky 3aramsHOIEp-
JKaBaHOTO Ta PETiOHATBHOTO cTaTycy npoTsarom 2017-2019 pp. mpucsstaero nona 30 myOikartii
tioro ciBpo6iTHuKiB C. C. lllTokano i C. O. ['miHckKoi, yrpymoBanasM 3eneHoi kaura y [lap-
Ky — KonektuBHa npars (JIuko Ta iH., 2018). Y muxii crateil npu BUBUCHHI 0i0pI3HOMAHITTS
[Napky y LlymaHchKOMY JIICHHIITBI OITHCAHO (PJIOPHCTUYHMIA CKJIaJ] Ta BU3HAUYCHO YTPYIIOBAHHS
yopHoBuIbIIHIKA (CyxoMiTiH Ta iH., 2022), my6oBoro Jicy (3inuenko O. Ta iH., 2023), smvMHHAKA
(Tpymu ta in., 2023), 6epesnsika (3inueHko M. 1a iH., 2024) i cocnsika (/IskiB Ta iH., 2025).

OTtxe, nopanpiie BceOiuHe BUBUCHHS (piTopizHOManiTTs [lapky motpedye ioro me-
TaJIFHOTO KapTyBaHHS Ta 3iHCHEHHS MOHITOPHHTY AJIs 30€peKeHHsI YHIKaJIbHOTO IPUPOJI-
HOT'0 KOMIUIEKCY.
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HOBI BIAOMOCTI NPO NOLUIMPEHHSA BUAIB POAY USNEA
DILL. EX ADANS. HA TEPUTOPII YKPAIHCbKUX KAPMAT

!Kapnamcvkuii nayionamsnuti yHisepcumem iveni Bacuns Cmegpanuxa,
syn. Llleguenxa, 57, m. Isano-@panxiscex, 76018, Yrpaina; 2Incmumym 6omanixu im. M. I'. Xonoonozo
HAH Yxpainu; 3[quicmposcexuii pezionanshuti ianowagmmuuti napx in. Cepeia Jiouua;
e-mail: annadonec5@gmail.com

Donets A., Kapets N. NEW DATA ON DISTRIBUTION OF USNEA DILL. EX ADANS.
SPECIES IN UKRAINIAN CARPATHIANS. The study presents new data on the distribution of
the genus Usnea in the Ivano-Frankivsk region, including a new locality for the Red Book species
Usnea florida. Field surveys and herbarium revisions (IF) also revealed the second Ukrainian
record of the lichenicolous fungus Biataropsis minuta, found for the first time on the thallus of
Usnea hirta.

Pig Usnea Dill. ex Adans. (Parmeliaceae, Lecanorales) 00’enHye JUIIAHUKA 13 KY-
IIACTOI0, HUTKOMOIOHOO CIIAHHIO, 10 3a3BUYai YTBOPIOE 3BUCAI0Yi a00 MPSIMOCTOSYI KYIIIAKH
(Nimis, 2026). B YkpaiHi Hatiuye OJIM3bK0 COPOKa BUIB, SKi TIEPEBAKHO € eIidiTaMu Ta IPHypo-
YeHi JI0 JIICOBUX MAacHBIB PIBHUHHOI i TIpCHKOI MICIIEBOCTI. YCi BOHH BiJI3HAYAOTHCSI BUCOKOKO
YYTIMBICTIO JIO 3MiH YMOB HaBKOJIMITHBOTO cepenopuiia (Korapariok ta iH., 2021; Korapariok,
2008). 3a paxyHOK HU3KH OCOOIMBOCTEN OYIOBHU CllaHi, IEPEBaKHOI BIICYTHOCTI TUIOOBUX TiJl
Ta BHCOKOI BapiabenbHOCTI OI0XIMIYHOTO CKIIAIy, YCHE! BBAKAIOTHCS JTOBOJI CKJIaAHUM I
BH3HauYeHHS pojioM. Ha choromHi BiACYTHI JaHi mo0 peBisii poxay Usnea B Mexax YKpaiHu,
TOJI K JOCIIHKSHHS 1OT0 BUIOBOTO PI3HOMAHITTS 1 MOIIMPEHHS OKPEMHUX BUJIIB CTAIOTh BCE
OUNBII aKTyaJIbHUMH Y KOHTEKCTI 3MiH KJIIMaTy W TOCWJICGHHS aHTPOIOTEHHOTO THCKY Ha
MPUPOIHI EKOCHCTEMH.

Brpogosx 2025 p. HAMH TPOBEACHO HU3KY MOJBOBUX BHI3IiB Ta OMPAILOBAHO 3Pa3KH
pony Usnea 13 ponnis I'epbapiro Kapnarcbkoro HamioHamsHOTo YHiBepcutery iM. B. Credannka
(IF), y pe3ynbpTari 4oro BUSBIICHO HOBI MICIIE3pOCTaHHS HHU3KH BHIIB B Mexax [BaHo-Dpan-
KiBCBhKOT 0071acTi. Ha OCHOBI OTprMaHUX JJAHUX CKIIAJICHO MOTIEpe THIi aHOTOBaHHI CITUCOK HOBHX
JIOKAJITETIB MPEJICTABHUKIB I[bOTO POAY, SIKMI BKJIFOUA€ MICLIE3POCTaHHs 3aHeceHoro 1o Yep-
BOHOI kuuru Ykpaiau Buny Usnea florida (L.) F. H. Wigg. LliHHICT IIMX TaHUX 00YMOBJICHA THM,
10 BOCTAHHE BHJ OYB 3apeecTpOBaHUiA Ha Miil Teputopii 6ym3bko 10 pokie ToMy. Takox y xomi
MOJNEOBHX JTOCIIDKEHB Ta ONPAIFOBAaHHS 3i0paHuX 3pa3KiB HAMH BHSIBIICHO ApyTe Uil YKpaiHu
Micue3pocTanHs JixeHodineHOro rpuba Biataropsis minuta Millanes, Diederich, M. Westb. &
Wedin ([Jonen, Kanens, 2025). Ls 3HaxigKa € MepIioro sl TEPUTOPii HAIo1 Kpainu ikcarliero
IBOTO Tprda Ha ClaHi AoBodi mormmpeHoro y Kapnatax sumy Usnea hirta (L.) F. H. Wigg. Llporo
pasy Bun 3HalizeHo B MackBi Maui Topraru (Hagsipasacekuii p-H., IBano-Dpankiscbka 061L.), B
okomuisix cin IMomsawms i Tarapis (ypouwmne Imbma). Ile m03BoJsiE MPHIYCTHTH, IO Yy
MaliOyTHROMY Ha Teputopii YkpaiHChkux KapmaT moxke OyTH BHSBIEHO CYTTEBO OuIbIIE
MICIIE3POCTaHb IIHOTO JIIXEHO(THLHOTO rpuba.
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AHATOMO-MOP®OAOTTYHA BYAOBA AUCTKIB MICKAHTYCY TTAHTCbKOTIO
(MISCANTHUS x GIGANTEUS J.M.GREEF & DEUTER EX HODK. & RENVOIZE)

Teproninvevruil Hayionanphuil yrisepcumem imeni Borooumupa I namioxa,
ey Maxcuma Kpusonoca, 2, m. Tepronine, 46000, Vipaina, e-mail: duberchak.d@gmail.com

Duberchak D., Herts N. LEAF ANATOMY AND MORPHOLOGY OF MISCANTHUS
x GIGANTEUS J.M.GREEF & DEUTER EX HODK. & RENVOIZE. This study reviews the
anatomical and morphological features of Miscanthus % giganteus, highlighting its high potential
as a sustainable energy crop. The plant was found to develop 1620 large lanceolate leaves per
shoot, characterized by a thick cuticle and high stomatal density for environmental adaptation. A
key discovery is the presence of specialized bull-shaped cells that regulate water balance by curling
the leaf during drought to minimize moisture loss. In addition, leaf structure exhibits ‘“Krantz
anatomy” and undifferentiated mesophyll, which are typical for efficient C4 photosynthesis and
high biomass productivity. These results demonstrate the significant anatomical plasticity of the
plant and its ability to thrive under various stress conditions. Overall, the study confirms the
taxonomic features and adaptive mechanisms that make Miscanthus % giganteus effective for
bioenergy and phytoremediation.

JletanbHe BUBUCHHS aHATOMO-MOP(MOJIOTIYHIX OCOOIMBOCTEH MiCKaHTyca TITaHTCHKOTO
BKINBE IS PO3MIMPEHHST MOYKIIMBOCTEN HOTro BUKOpUCTaHHS. Lle mepcrekTrBHa eHepreTnaHa
KyJbTypa. MiCKaHTyC TiraHTCBKHMI Ma€ BUCOKY BPOXKaHHICTb, CTIMKICTh 10 CTPECOBUX YMOB Ta
edexTuBHUH 115 piTopemMeniartii 3a0pyTHEHUX TEPUTOPIil.

Y XoAi IOCIIKEHb BCTAHOBJICHO OCHOBHI MOP(QOJIOTiYHI Ta aHATOMiuHI OCOOJIMBOCTI
Miscanthus * giganteus. BucoTa 1maroHiB KoJmBaeTbes Bif 1,5 1o 5 M, Hai4acTilie CTaHOBHUTh
3,943 M. Ha koxxHOMYy T1aroHi popmyetbest 16—20 miHidHUX JTUCTKIB moiomero 120—160 cm?, moB-
skuHOM0 0,51 M 1 mmpuHo0 1-2,1 oM. JIcTku 1aHIeTonoAioHi, 3 apajieIbHUM KUJIKYBaHHIM,
i307aTepaabHOI0 OYIOBOIO Ta 3BY)KEHUMU, BOJIOCOMIOJIOHUMH KIHUMKAMHU y 3pLIOMY BIIIi.

IIponuxu Hajiexkarh JI0 MAPAIUTHOTO THITY, aM¢icTroMaThyHi, 3 mitsHicTIO 180—400 Ha
1 M2, IX mOBKMHA CTAaHOBHUTH 33 ,9-35,3 Mkm, impuna 7,5-18,8 MxM. Enigepma JIMCTKIB Mae
YiTKO BUPaXEHY KyTHKYJIY, npozmxom KaMepH Ta COCOUKYBATHIA pem)ecb BEpPXHBO1 MOBEPXHi, 1110
CBIIYUTH PO BHCOKY aJIalITOBaHICTh POCIIMHH JI0 YMOB CEePElIOBHILA 1 MATBEP/KYE i moTeHIian
SIK CHEPreTHYIHOI KyJIBTYPH.

Ille omHi€r0 BaXKITMBOIO aHATOMIYHOIO aJallTAIIEI0 € HAsSBHICTH OYNMi(OPMHHX KIIITHH,
PO3TAIIOBAHUX TPYNAMH y BEPXHBOMY CIiZIepMici B3JIOBXK KHJIOK. BoHM OLTBIINI 3a iHII emiaep-
MaJIbHi KJIITHHU T4 MalOTh TOHKI CTIHKHY. 111 KIITHHM 37aTHI 3MiHIOBATH 00’ €M 3aJI€KHO BiJ] Kilb-
KOCTI BOJIM B HHUX, LIO JIO3BOJISE PETYJIIOBATH BOJIHMIA OajlaHC: 3a JOCTaTHBOI BOJIOTH JIMCTOK
PO3IIpaBIIeHHH, a 32 BOJHOTO CTPECY — CKPYYY€EThCsl, SMEHIITYFOUH IUIOLLY BUIIAPOBYBaHHs. TakiuM
9rHOM, Oy Ti(OPMHI KIITHHH BIAIrPAIOTh KITFOYOBY POJTL Y IPUCTOCYBaHHI JIO MOCYIIIMBUX YMOB.

Y Miscanthus X giganteus Me30(hi TUCTKa He TUQepeHIiioBaHUi Ha TaTicamHy i Tyo-
9acTy TKaHUHH, 1110 3a0e3neuye piBHOMIpHE NOTTIMHAHHS Ta PO3CiIOBaHHSI CBITIA M crpHse edek-
THBHOMY (poTocuHTe3y. Kpim TOro0, poCiiHa XapaKTepH3yeThCsl HasIBHICTIO KpaHI[-aHATOMIl, TH-
1oBoi utst C4-pocinH: HABKOJIO TMPOBIIHUX ITyYKiB PO3TAIIOBaH] KIIITHHN OOKJIaAKU 3 BICOKOIO
KOHIICHTPAIIIEI0 XJIOPOILUIACTIB, sIKi 3a0e3meuyroTs edextuBHy dikcarito CO2 Ta 3MEHIIICHHS HOTo
BTPAT 32 BUCOKUX TEMIIEpaTyp.

OTpuMmaHi pe3ynbTaTH CBiI4YaTh NMPO BHCOKY AHATOMIYHY IUIACTHYHICTBH JIMCTKA
Miscanthus x giganteus, ioro 3JaTHICTb aIANITyBaTHCS 10 3MiH YMOB HAaBKOJIMILIHBOTO CEpPEzio-
BHUIIa Ta 3a0e3MeuyBaTH BHCOKY NPOXYKTUBHICTh. TakoX MiATBEPIPKCHO TAaKCOHOMIYHY IpHU-
HAJICKHICTD BUJY Ta 0XapaKTEPU30BaHO HOTO KITFOUOBI MOP(OIOTidHI 0COOIUBOCTI.
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3aoaonubkmii A., 3ronHux M.

MEPLLA 3HAXIAKA TPUBA SAREA DIFFORMIS Y XBOMHWX AICAX
HALIIOHAABHOTO NMPUPOAHOTO MNAPKY «CUHBOIOPA»
3A AAHUMU ITS-METABAPKOAUNHTY

Xapxiscvkuti HayionaneHull yHieepcumem iveni B. H. Kapasiua,
matioan Ceoboou, 4, m. Xapxkis, 61022, Vkpaina, e-mail: azablockijO4@gmail.com

Zablotskyi A., Zghonnyk M. FIRST RECORD OF THE FUNGUS S4REA DIFFORMIS
IN CONIFEROUS FORESTS OF THE SYNIOHORA NATIONAL NATURE PARK BASED
ON ITS-METABARCODING DATA. Sarea difformis (Fr.) Fr. is a resinicolous ascomycete that
develops on resin of coniferous trees in coniferous forests and is currently placed in the distinct
class Sareomycetes. Using ITS rDNA metabarcoding, we detected this species in the Ukrainian
Carpathians. Although S. difformis has previously been reported from the Carpathian region, this
finding represents the first record based on environmental DNA obtained from a soil sample.

PesunodinbHi (resinicolous) cyMyacTi TpuOH CTAHOBIIATH BY3bKOCIEIIATi30BaHy €KOJIO-
TYHy IPpyIy, OPEICTaBHUKH SIKOI pO3BUBAIOTHCS HAa CMOJI XBOMHUX pociuH. OnHMM i3 Haifuac-
Tillle 3ra{yBaHUX TaKCOHIB Ili€l IPYNH € pif Sarea, IpOTe 3aKOHOMIPHOCTI HOT0 MOLTUPEHHS A0C1
3THIIAIOTHECS BABYCHUMH HETOCTATHRO Ta HepiBHOMIpHO. Lle 3yMoBIIeHO HacamIiepen ApiOHIMEI
poO3MipaMH TUIOAOBHX TiJI, CIICHU(IUHICTIO CyOCTpaTry Ta CKIAJHICTIO iX BHSBICHHS I 9ac
TPAAUIIHHKUX TTOJTBOBUX JIOCIPKEHb.

Tunosuit Bun pony — Sarea difformis (Fr.) Fr. 6ys onucanuii E. @pizom y 1822 pori sk
Peziza difformis, ane HeBIOB31 NEpeHECEHUI IO OKpeMoro poxy Sarea. Bua xapaktepusyeTscs
(hopMyBaHHAM JAPIOHMX YOPHHX AaIOTEIlB, IO PO3BHUBAIOTHCS HA 3aCTHTJIIA CMOJI XBOWHHX
JIepeB, sIKa BUTIKAE 3 ITOMTKOPKEHb CTOBOYpiB. CydacHi MOJIEKYIIAPHO-(IIOr€HETHYHI JOCITJKEH-
HS MATBEPIMITH HAJICKHICTD S. difformis 10 okpeMoro kiacy Sareomycetes, a TaKOXK BHSBHIA
HAsBHICTb IIPUXOBAHOTO PI3HOMAHITTS Cepell pe3NHO]INBHUX TUCKOMILIETIB.

3a manumu GBIF, Bun Sarea difformis mmpoko npeacTaBieHui y €Bpoli, IpU OMY
OUTBIIICTD 3aMmuCiB 0a3yeThcsi Ha MOP(OJIOTIYHO MIATBEPKSHUX 3HAX1JKaxX IUIONOBUX Tl B
VYxpaini Buz yriepie susiBuB O. FO. AxynoB B Ykpaincekux Kaprarax — Ha TepuTopii mpupoHo-
ro 3anoBiguuka «lopranu», Kaprnarcekoro 6iocepHoro 3anosignuka ta Kapnarcbkoro Hario-
HAJIHOTO TMPUPOIHOro MapKy (Ha >kuBuLi Picea abies Ta Abies alba).

VY pesynbTari MeTabapKOAMHIOBOTO aHaji3y 3paska IpyHTY 3 Teputopii HIIII «Cunpo-
ropay, Biniopanoro 5 cepras 2023 poky O. }O. AxynosuM Ta M. O. 3roraukom (48.614192°N,
24.159816°E), namu 3adikcoBaHo MpUCYTHICTD Sarea difformis. 'eneTnaanii Matepian rpuba
BUSIBJICHO B SUIMIIEBOMY JIiCi 3 HE3HAUHOK JOMILIKOW Fagus sylvatica Ha TpaBepci ropu
ITnaexoBa KnmBa. ImeHTHdikariiss IrpyHTYyeTbCs Ha HOAIOHOCTI OTPHMAHOI HYKJIEOTHUIHOL
nociinoBHocTi ITS-periony p/IlHK 10 pedepeHTHHX MOCHiTOBHOCTEH, IpEICTaBIeHUX y Oa-
3ax gaunx GenBank ta UNITE.

OtpuMaHi pe3yibTaTé Y3roIKYIOTHCS 3 BIIOMIMHE SKOJIOTTIHIMH OCOOMBOCTAMHU Sared
difformis, mpoTe € MEPIIO PeECTpaIliero BUAY Ha MijcTaBi aHami3y ekonoriunoi JIHK i3 rpynTO-
BOrO 3paska. Lle CBiTuNTh Mpo MepCIeKTHBHICTh 3aCTOCYBaHHS MOJICKYJISIPHUX TIXOIIB IS JI0-
KYMEHTYBaHHS pe3MHOMLILHUX aCKOMIIIETIB, SIKI HeYacTo (DiKCYIOThCS TPAIUIIIHHIMHU METOIAMU
MOJTEOBOT MIKOJIOT1.

Pobomy suxonano 6 mescax mizxcnapoonozo npoexmy Tracking Trade Across Symbiotic
Networks 3a niompumku inousioyanvrozo epanma doyenma O. B. [puryyvroeo (Human Frontier
Science Program, iniyiamusa S4S) nio nayxoeum xepisnuymsom doyenma O. FO. Axynosa.
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3ammiocBiuka A., 3aiinena 1.

OLIHKA NAHALLA®THO-TIAAHYBAABHOI CTPYKTYPU HACAAKEHB HA TEPUTOPIT
3AKNAAAY KYABTYPU TPOMAACBKOIO LLEHTPY M. KAM'AHCBKE

Jlninposcokuil Hayionanbhutl yhieepcumem imeni Onecs [ onuapa,
npocn. Hayku, 72, m. [Jninpo, 49045, Ykpaiua, e-mail: geormarfa@gmail.com

Zaplyusvichka A., Zaytseva I. ASSESSMENT OF THE LANDSCAPE PLANNING
STRUCTURE OF PLANTINGS ON THE TERRITORY OF THE CULTURAL INSTITUTION
OF THE PUBLIC CENTER OF KAM'TANSKE. The landscape and planning structure of the
theater square in Kamianske is a classic example of the regular style of a public center. The pros-
pects for the reconstruction of the facility are to preserve existing plantings (pines, shaped hedges
of spirea, spherical thuja), remove emergency trees and introduce environmentally sustainable
perennials and contrasting forms of junipers. This will allow to restore the aesthetic appeal of the
cultural institution's territory and adapt the plantings to complex urban-ecological conditions.

3ereHi HacaKEHHS, MO (OPMYIOTh IPOCTIP HABKOJIO 3aKJIAAIB KYJIBTYpH (TeaTpiB, My-
3€iB), BUKOHYIOTH OCOOJIMBY POJIb Y CTPYKTYypi Michkoro Janamadty (Honcharenko, 2024). Oxpim
TpaJULIMHUX CAHITApHO-TITIEHIYHUX Ta KIIMaTOPEryIroounX (PYHKIIH, BOHH HECYTh BHCOKE
€CTeTUYHE Ta PENpe3cHTaTHBHE HaBAHTAXKEHHS, IiJKPECIIIOF0YN MOHYMEHTAJIBHICTh apXiTeK-
TYpPHUX CIIOpYA. Y NMPOMHCIOBHX MicTax, Takux sk M. Kam’sHCBke, ypOodiTorieHo3Hn Trpoma-
CBKHX IICHTPIB MepeOyBaroTh IiJ] OCTIHHUM ITPECHHTOM HETaTHBHUX YMHHHKIB, IO TPU3BOIUTH
JI0 BTpaTH AEKOPaTHBHOCTI Ta HOTpeOye BIIPOBaPKEHHS HAYKOBO OOIPYHTOBAHHX 3aXOJIB 3 pe-
KOHCTpyKIii (Bracenko, 2025).

MerToto Haloro AOCIiPKEHHs 0YJ10 TIPOBENICHHS KOMIUIEKCHOI OLIIHKH JIaHAa(THO-TLIa-
HyBaJIbHOI CTPYKTYPH Ta iCHYIOUOTO CTaHYy 3eJICHIX HacaKeHb CKBEPY AKaIeMiYHOTO My3H9IHO-
JipamMaTHIHOTO Teatpy iM. Jleci Ykpainku B M. Kam’stHcbKe. JlocmimKeHHs TIPOBOIMIA MapIIpyT-
HO-BI3yaJIbHUM METOJIOM 3 ypaxXyBaHHSIM TAKCAIliHIX Ta €KOJIOTr0-0i0JOTIYHIX MTOKA3HUKIB JICH -
poduopu. BeraHoneHo, 1o sanmmadTHO- -IUTaHYBAbHA CIPYKTYpa CKBEpY Mae YiTKO BUPKESHUN
PeryIsipHHi (TeoMeTprudHHE) XapakTep. Bick ciumerpii nmnopﬂz[KOBaHa TOJIOBHOMY q)acaz[y OyIiBIi
Teatpy, a Iepenagy penbedy opopMIIeHi 3a JOTOMOTO0 nmmp}mx CTiHOK Ta cxomiB. O3eeHeHHS
TIpEZICTaBIIeHE TAPTEPHUMH 30HAMIL, & TAKOK COJIITEPHIMH 1 TPYIIOBUMH TTOCA/IKAMH JICPEB Ta darap-
HUKIB. HaTypHe o0OcTexeHHs 3aCBiTUIII0 HASBHICTH C(hOPMOBAHOI Ta IIHHOI B JICHAPOJIOTTHOMY Bifl-
HOIIIEHHI OCHOBH. BepTHKaIbHY CTPYKTYpY KOMIIO3UIII (POpMYyIOTH TPYIIOBI IOCAIKU COCHU 3BUYAii-
HOT «Exctpa» (Pinus sylvestris “Extra’). BoxIMBAM IHCTPYMEHTOM 30HYBaHHS TIPOCTOPY € ICHYFOi
(hopmoBaHi KUBOIUIOTH 3i cripei (Spiraea vanhouttei (Briot) Zab.), O CTBOPIOIOTH TEOMETPUYHII
PHCYHOK CKBepy. EcTeTnuHe HarlOBHEHHS TIAPTEPIB JOMIOBHIOETHCS HASBHUMY KyIIIAMH TPOSTHI, SIKi
BHCTYIIAIOTh SICKPABUMHU KOJIBOPOBUMH aKIEHTaMH. TakoXK BHCOKY JIEKOPAaTHBHY LIHHICTb MalOTh
KyJsicTi popmiu Tyi 3aximHoi: Thuja occidentalis 'Globosa' ta T. occidentalis 'Danica’. Tlopsin i3 o3u-
TUBHUMH PHCaMM, aHaJli3 BUSBHMB HH3KY NpOOJieM, IO MOTPeOYIOTh BUPIIICHHS MUIIXOM pe-
KOHCTPYKIIii. 3aikCOBaHO HAsIBHICTH CTAPOBIKOBHX JIEPEB i3 CEPLICBUHHOIO THIJLTIO Ta TyTUIAMH,
SIKi CTAaHOBJIATH aBapiliHy HeOe3MeKy /It BiBiAyBadiB. Y AESKHX CEKTOPAX CIOCTEPIracThes Hafl-
MipHe 3aryleHHs TPyl SUIMHY, 10 CHIPHYMHSIE KOHKYPEHIIiI0 Ta BTPATy XBOi y HIDKHIM 4acTHHI
KpOH. Y MapTepHUX 30HAX BiMIUCHO MOPYIICHHS HUTICHOCTI KOMITO3HUIIIH Yepe3 BUKOPUCTaHHS
HECTIKHX OIHOPIYHMX KBITKOBHX KYJIBTYD, SIKi IIBUIIKO BTPAYalOTh JEKOPATHBHICTH B YMOBAX
TIEPErpiBy MOMPH NEPiIOANYHI ITOJHBH, SIKHX HEJOCTATHBO JJISI IMiATPHUMAHHS KUTTE3JaTHOCTI POC-
TIFH. 3 OTJISTy Ha €KOJIOTiYH1 YMOBU MiCBKOTO CEpEIOBHINA Ta apxiTeKTypHy CTHJIICTHKY 00’€KTa,
po3pobiieHo TepPCIICKTHBH PEKOHCTPYKIIT HacaKeHb. Jst pose’sizaHs npobaemMu BTPaTH

JIeKOPaTHBHOCTI MapTepiB 3aNPOTIOHOBAHO BIZIMOBHTHCS Bill OllHOpl‘IHI/IKlB Ha KOPHUCTh CTIHKHX
0 TIOCYXH Ta 3ara3oBaHOCTI OaraTopivHMX KCepOQLIBHUX BHIIB, 30KpeMa IPEACTABHUKIB
Lavandula L., Festuca L. '010BHOIO i7ie€10 € 30epe)KeHHS Ta MIKPECICHHS PErYJIAPHOTO CTHIIIO
3 OJTHOYACHHM BIIPOBAPKEHHSIM KOHIICTIIIT «MaJIOIOTIISIHOTOY» o3enieHeHHs (low-maintenance).
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MEPLLA B YKPA'I'H_I.3HAXIAKA [NOrEMHOIO NPUBA ELAPHOMYCES GEMINUS
3 TEPUTOPII HALIOHAABHOT O NMPUPOAHOTO MNAPKY «CUHBOI OPA»
3A PE3YABTATAMM ITS-METABAPKOAMHIY FPYHTY

Xapxiscokuil HayionaneHull yHisepcumem imeni B. H. Kapasiua,
maiioan Ceoboou, 4, m. Xapxie, 61022, Vkpaina, e-mail: m.zghonnyk@gmail.com

Zghonnyk M. First Record of the Hypogeous Fungus ELAPHOMYCES GEMINUS in
Ukraine from the Territory of the Synevyr National Nature Park Based on ITS Soil Metabarcoding.
Elaphomyces geminus is a recently described hypogeous ectomycorrhizal fungus known from
Sweden and a single record from the United States. Using ITS-based soil metabarcoding, we
detected this species in a montane mixed forest of the Ukrainian Carpathians. The obtained ITS
sequence showed 100% identity to the reference sequence of the type material. The record
originates from a beech—fir forest with well-developed moss cover, differing from the original
Swedish locality under Quercus robur. This finding extends the known distribution of E. geminus
to Central-Eastern Europe and suggests that its actual range may be broader than currently
documented.

[noreiitni ackoBi rpubu poxy Elaphomyces € B&XIHBOIO, IPOTE HENOCTATHLO BUBUCHOIO
CKJIAIOBOFO €KTOMIKOPU3HUX YIPYIOBaHb JICIB MOMIpHOI 30HH. [lin3eMHMI PO3BUTOK acKOM
ICTOTHO YCKIJIQJIHIOE TX BHSIBJICHHS Ta JJOKYMEHTYBaHHS TPAIULIHHUMHI METOIaMH, 10 3yMOBJIIOE
(bparMeHTapHICTh JAHUX PO MOLUIMPEHHs Ta EKONOTTYHY aMIUTiTY Ay BUIiB. CydacHi peBisii poxy
MoKa3ati, 1o MOp(OJIOTiYHO MOMIOHI 3pa3Kd MOXKYTh HAJISKATH A0 PI3HUX (iTOTCHETUIHHX
JIHIA, TOMy IHTErpaItisi MOpQOJIOTIYHUX 1 MOJICKYJIIPHUX O3HaK, 30Kkpema aHami3 [TS-periony
p/IHK, € HeoOXimHOIO yMOBOIO HamiiHOT miarHocTuky (Paz et al., 2017).

Elaphomyces geminus 0yB onucanmii M. Jeppson Ta E. Larsson y 2022 pori B xxypHaii
Fungal Planet (Persoonia) Ha IiicTaBi NO€JHAHHS MOP(OTOTIYHNX XapaKTEPUCTUK ACKOM 1 CIIOp
13 pesynbTaTamu ¢inoreHeraHoro anamnizy ITS-periony. ['onotun (GB 0207643) 3i6paHo B Tipo-
BiHmii Bohuslan (IIsenis) mix Quercus robur (Jeppson & Larsson, 2022; Index Fungorum, 2022).
Bua dopMmye mijzeMHi KyJISICTi aCKOMH 3 0araToImapoBUM TEPUIIEM i TEMHO-KOPHYHEBUMH KY-
JSICTUMHM aCKOCTIOpaMH. 3a JaHUMHM ITI00aIbHUX PEecTpiB OIOpi3HOMAHITTS, Hapa3i BiOMI JIHIIe
JiB1 TiTBep/pKeHi 3Haxiaku Buay — 31 [IBenii Ta CILIA (GBIF, 2024).

VY pe3ynbTarti MeTabapKOIMHIOBOTO aHAITi3y 3pa3KiB IPYHTY HaMU BHUSBIICHO IeHETUIHHN
Marepian Elaphomyces geminus B Ykpaincbkux Kapmarax (IBano-®pankiBcbka 00:1., HIIIT
«Cunboropay, 48.671472°N, 24.243185°E). Inentudikariiro 3aificHeHo Ha ocHOBI aHami3y ITS-
periony p/IHK. Otpumana nocmifnoBHicTs ieMoHcTpye 100% moiOHicTh 10 pedhepeHTHOT MOoCTi-
JIOBHOCTI THIIOBOTO Matepiany E. geminus.

3pazku rpyHTY OyIo Bigidpano y ceprHi 2023 poKy B OYKOBO-sUIAIIEBOMY JIiCi HA CXHITAX
y3noBx p. buctpurs ConorBuHCEKa. JlepeBocTaH mpencrasneHuit Fagus sylvatica 3 JOMIIIKOIO
Abies alba, Picea abies Ta Acer pseudoplatanus. JIns TIISTHKY XapaKTepHi TPChKUI MIKPOKIIIMAT
1 106pe po3BUHEHNH MOXOBHH MOKpUB. Kapnarchbka 3Haxi/ka oB’13aHa 3 1HIIINM THIIOM JICY, HIK
THUIIOBA IIBE/ICHKA 3-Ti1 Quercus robur, 0 MOXKe CBIYUTH PO LIMPIITY €KONOTTIHY aMIUTITYLy
Buny. HasBHICTE IpocTOpOBO BinaieHux JokaitetiB y [liBHiunil €Bpori, [TiBHiuHIT AMeprri
ta [lenTpanpHo-CXifHil €BpOITi 103BOJISIE MPUITYCKATH, IO PeaNIbHUH apeal E. geminus € 3HATHO
MIMPIIKM, HIXK I1€ BiZJOOpaKeHO B 0OMEXKEHIH KUTHKOCTI 3I0KYMEHTOBAHHUX 3HAX1/IOK, a Cy4acHa
MIPE/ICTABICHICTh BUJLY B PEECTpax pajiiiie BiioOpakae piBeHb IOCTIKEHOCTI TITOTeHHIX TPHOIB.

Pobomy suxonano 6 meacax mixcrnapoonoeo npoexmy Tracking Trade Across Symbiotic
Networks 3a niompumxu inougioyaneroeo epanma doyenma O. B. [Ipunyyvkozo (Human Frontier
Science Program, iniyiamuea S4S) nio nayxosum kepisnuymeom doyenma O. FO. Axynosa.
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Kauan I,

HOBI 3HAXIAKW TPUBA GEOPORA TENUIS B YKPAIHI BUAIBAEHI
METOAOM METABAPKOAMHIY ITS-PETIOHY pAHK Y 3PASKAX TPYHTY

Xapxiscvrkuil HayionaneHuti yrieepcumem iveni B. H. Kapasina,
matioan Ceoboou, 4, m. Xapxie, 61022, Vkpaina, e-mail: kachandaria@gmail.com

Kachan D. NEW RECORDS OF THE FUNGUS GEOPORA TENUIS IN UKRAINE
REVEALED BY ITS rDNA REGION METABARCODING OF SOIL SAMPLES. Geopora
tenuis (Fuckel) T. Schumach. is a hypogeous ascomycete that is often overlooked due to its sub-
terranean development and morphological similarity to related taxa. Using ITS rDNA meta-
barcoding of soil samples, we detected the species in deciduous forests of the Medobory Nature
Reserve and Syniohora National Nature Park (Ukraine). The identification was confirmed by
100% sequence similarity with GenBank references. These records expand the known distribution
of G. tenuis in Ukraine and demonstrate the value of environmental DNA approaches for revealing
cryptic fungal diversity.

I'imoreiiHi Ta HamiBrinoreiiHi cymyacti rpudu 3 pony Geopora Harkn. (Pyronemataceae,
Pezizales) € moBoni momMpeHNMH €KTOMIKOPU3HUMH CUMOIOHTAMU JISPEBHUX POCIMH Yy Jlicax,
OJIHAK Yepe3 PO3BUTOK acKOM y IPYHTI iX PI3HOMAHITTS 4acTo HeJOOILIHIOETHCS. IX HasiiiHa
imeHTrdIKaIlis oTpedye 3acTOCyBaHHS MOJISKYJIIPHUX METOMIB, 30kpeMa aHaiizy ITS-periony
p/IHK (Paz et al., 2017).

Bun Geopora tenuis (Fuckel) T. Schumach. 0ys ynepiie omucanuit y XIX cTomiTTi mij
Ha3Boro Humaria tenuis Fuckel, omHak #oro cucreMaTW4He MOJIOKEHHS YTOYHEHO JIMIIE BijI-
HOCHO HemlonaBHo. Bin ¢popmye HeBenuki (1-2 cM) yamonoiOHi abo KyJsCTi anoTelii, Ski Ha
PaHHIX CTaJIisIX PO3BUTKY MaiKe 3aMKHEHI 1 3aHypeHi B CyOcTpar. 30BHIIITHS IOBEPXHS TLIOI0-
BHX TLJT BKPUTA JIOBITMMH KOPHYHEBHMH BOJIOCKaMH; CTIIOPH SIITICOTIHI, TIaJieHbKi. By mommipe-
HMH y JTicax MOMIpHOI 30HH €BpOIH, IPOTEe YaCTHHA iCTOPUYHUX 3HAXIIOK MOTpeOye MOJEKY-
msipHOi Bepuikarii. KpiM Toro, foro 3pasky iHKONM IOMHJIKOBO BU3HAualOTh K Humaria
hemisphaerica (Tamm et al., 2010). 3a manmmu GBIF, Bimomo 6mm3eko 700 3apeecTpoBaHHX
3Haxinok Buny (GBIF, 2026), a B Ykpaini #oro panimre 3a3Hadanu juie i3 3axigaoro [lomices
(Cgit rpudiB Yxpainu, 2026).

Y pe3ynbTarti MeTabapKOJMHTOBOIO aHANi3y MU BUSIBIJIM TeHETHYHUM Matepian G. tenuis
y 3paskax IpyHTy 3 [Ipupomnoro 3amosiganka «Menobopu» (Teprominscbka 0011.) Ta Hartio-
HaJILHOT'O TIPUPOIHOTO NapKy «CrHboropay» (IBano-dpankiBchbka 001.). 3pasku Oyi10 BifidOpaHo B
JHCTSHUX JTicax y ceprHi—BepecHi 2023 p. O. FO. Axymosum ta M. O. 3ronankom. IneHTudikariro
miaTBeppkeHo 1wisixoM TopiBHsSHHS [TS-mocmimoproctelt p/IHK 13 pedepeHTHHMH TaHHMH
GenBank, a7s sikux piBeHb noaioHocTi ctanoBuB 100%.

Iupoxwuit reorpaciuHmii qiana3oH BITOMUX JIOKAITETIB G. tenuis y Mexax €BpOINH J103-
BOJISIE TIPHITYCTHUTH, IO € TOMHMPEHHM, ale MaJOJOKyMEHTOBAHMM KOMIIOHEHTOM MiKOOIOTH
Yxpainu, BUSIBJICHHS SIKOTO TTOTpeOye OLTBIIOT yBarH MiKOJIOTIB.

Pobomy euxonaro 6 mexcax migcrnapoonozo npoekmy Tracking Trade Across Symbiotic
Networks 3a niompumku iHougioyamrvrozo epawma doyerma O. B. Ipunyyvkoeo (Human Frontier
Science Program, iniyiamusa S4S) nio xepisnuymeom ooyenma O. FO. Axynosa.
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Kocmipak B.2, Kaneus H.3

MOMEPEAHI PE3YALTATU BUBHEHHHA AIXEHOBIOT BOAOCTIAAY PO3STOKA
(IBAHO-OPAHKIBCbKA OBAACTb) TA MPUAETAUX TEPUTOPIN

! Kapnamcvkuii nayionamsuti yuisepcumem imeni Bacuna Cmegpanuxa, eyn. Illesuenxa, 57,
m. Isano-@panxiecox, 76018, Yipaina; *duicmposcukuii pezionanbuti iandwadmuuii napx
in. Cepzis [Jiouua; *Incmumym 6omanixu in. M. I'. Xonoonozo HAH Ypainu;
e-mail: viktoriia.kosmirak.22@pnu.edu.ua

Kosmirak V., Kapets N. PRELIMINARY RESULTS OF THE LICHEN BIOTA STUDY
OF THE ROZTOKA WATERFALL (IVANO-FRANKIVSK REGION) AND ADJACENT
TERRITORIES. This study presents preliminary results of the lichen biota inventory in the
Roztoka waterfall area (Ivano-Frankivsk region). A total of 36 species of lichens and lichenicolous
fungi were identified. Notably, the epiphytic lichen Physciella chloantha and the lichenicolous
fungus Arthonia phaeophysciarum are reported as new records for the region. These data
provide a scientific baseline for future ecological monitoring and biodiversity conservation of
the study area.

JIMIaiHUKY € BXITUBOO Ta HEBIJI'€MHOIO JIAHKOIO HABKOJIMIITHBOTO CEPEIOBHIIA, 1110 BU-
CTYTIAIOTh 1HIMKATOPAMH CTaHY JOBKLULIS Ta IEPIIOBIKPUBAYaMH EKCTPEMATIBHUX SKOJIOTTYHNX
Him. He3Bakarouw Ha iXHE 3HAYEHHS, JIXEHO010Ta MATHUX PETIOHIB YKpaiHW 3aIMIIAEThCS He-
JIOCTATHHO BUBYCHOIO.

MeToro Hamoro JOCTiHKEHHS OyJi0 BHBYCHHS BHIOBOTO CKJIANy Ta CHCTEMATHYHOL
CTPYKTYPH JIIXeHOOI0TH B OKOJIHIIIX Bojocnaay Po3Toka Ta Mpriteriix 10 HbOTrO TEPUTOPIH.

JocimkeHHs IpoBOIIIIOCs TOOMM3Y KackaJHoTro Boxocnany Po3Toka, mo po3ranioBaHmit
y cemi [Taciuna HanBipHsHCHKOTO paiioHy [BaHO-DpaHKIBCEKOT 0011acTi, HA BHCOTI O1M3bK0 550
MeTpiB Haj piBHeM Mopsl. Byio 3xilficHeHo nonboBuii 30ip 3paskiB, (orocnocTepeskenns Ta GPS-
¢ixcaliro JOKAJIITETIB BUAIB i3 3aBaHTaKCHHAM JaHUX Y 3acTocyHOK iNaturalist. Bu3HaueHHs
BHJIIB 3 ICHIOBAJIOCS B JJa0OPaTOPHUX YMOBAxX 3a JONIOMOTOK) CTEPEOCKOMIYHOTO MIKPOCKOTIA,
METOJTy MIKPOCKOITIYHUX 3Pi3iB Ta MPOBEICHHS XIMIYHUX TECTIB Ha IOBEPXHI CJIaHI.

3a pe3ynpTaTaMy KaMepaabHOI 0OpOOKH 310paHuX 3pa3KiB OYIIO BISBICHO Ta BU3HAYCHO
36 BUIB JINIIANHUKIB Ta JTIXEHOPUIEHUX TPUOIB, SIKi HAJIEXKATh A0 BiIALTY Ascomycota, 2 KaciB
(Lecanoromycetes Ta Arthoniomycetes), 7 nopsijkis, 11 poaus 1 25 poni. TakcoHOMIYHMIA aHATT3
MOKa3aB, 110 HaHOLILIIIO0 3a KUTBKICTIO BUIB € poauHa Parmeliaceae, sika Hamiuye 12 BUmIB i3
10 poniB (33,3% Bix 3aranpHOI KUTBKOCTI). pyToI0 32 IPEICTABIEHICTIO € poauHa Physciaceae —
9 BumiB i3 5 pomiB (25,0%). IHmmi pomuHM TpencTaBieHi MEHIIOK KUTBKICTIO TaKCOHIB:
Lecanoraceae (4 summ), Teloschistaceae (3 Bunmm), Graphidaceae (2 BummM), a pemra poauH
MICTAITh Jiuie 1o | BUIy. 3a TUMOM CTiaHi B JIIXEHOOI0TI TOCTIPKYBaHOT TepUTOpil JOMiHYIOTh
ymctyBati ¢popmu — 23 B (62,2%). Hakumni mmmaitaiky npencrasneni 11 sugamu (29,7%),
KYIIHCTI Ta Jierpo3Hi (opmu — 1o 1 Bumy (1o 2,7%). Takox 3adikcoBano 1 Buz JiXeHO(DITHHOTO
rpuba (2,7%).

Oco0nrBOi yBaru 3aciyrOBYIOTh HOBI 3HAXiOKH s TepuTopii IBaHO-DpaHKIBCHKOT
obnacri: JiuctyBaTuil emidiTHUN JmmaitHuk Physciella chloantha; nixenodinsauit rpud Arthonia
phaeophysciarum, sixuii 6yno 3adikcoBano Ha Tanomi Ph. chloantha. 11i 3HaXigku pO3MIMPIOIOTH
CyYacHi ysBIICHHS IIPO IMOIIAPEHHS BKA3aHUX BUAIB y MEXKaX YKpaiHIL.

Teputopis mobnu3y Bomocmany Po3Toka XapaKTepu3yeThCsl BUCOKMM TAKCOHOMIUHHM
pi3HOMaHITTAM JixeHodopu. 3i0paHi 3pa3Ky MOMOBHIIM Tepbapiii KaprmaTcpkoro HarioHamb-
Horo yHiBepcutety iM. Bacuns Credanuka (IF), mo crBoproe 6a3y it MaiOyTHHOTO €KOJIOTTY-
HOTO MOHITOPHHTY IIi€l TEpHTOPIl Ta MOPIBHUIBHUX JOCIIHKEHb 3MIH MPUPOIHUX EKOCHCTEM
perioHy. BusBieHHS HOBHX I 0OJNACTI BUIIB CBITYHTH IPO JOUUTBHICTH MOAAIBIIHX JIIXSHO-
JIOTiYHMX 0OCTEKeHb TipchkuX MacuBiB Kaprmar.
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JInckoBenb A., [Ipokomis A.
DARWIN“CORE AK OCHOBA CTAHAAPTY 5
IHTEMPALLII AAHUX POCAMHHUX KOAEKLIN

Jlvsiecbkutl Hayionanvrull yHieepcumem iveHi leana Pparka,
sy I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina, e-mail:anatolii.lyskovets@lnu.edu.ua

Lyskovets A., Prokopiv A. DARWIN CORE AS THE FOUNDATION STANDARD
FOR THE INTEGRATION OF PLANT COLLECTION DATA. The biodiversity database struc-
tures taxonomic and provenance data of living plant collections in accordance with international
standards. Integration is achieved through conceptual alignment with the Darwin Core standard,
transforming local fields into interoperable terms such as scientific Name and catalog Number.
This approach enables standardized data exchange and publication through global infrastructures
such as GBIF.

baza manux mokimkaHa 3a0e3meYnTH CTPYKTypOBaHe 36ep1raHH;1 1H(bopMau11 PO TaKCo-
HOMIYHHH CKJIAJI, TIOXOMKEHHS, 1HTPOXYKIIHHI XapaKTePUCTHKH Ta HI TTapaMeTpu POCIIHH.
BozHouac ozpHi€r0 3 KIFOYOBHMX 3ajad € 3a0e3MeYeHHs CyMICHOCTI JIOKJIBHUX JaHHUX i3 MiXK-
HApOJHUMH CTaHJapTaMU OOMiHy iH(opMarli€to po O10pi3HOMAHITTSL.

JKuBi KoneKuii pocianH BUMAararoTh O0JIiKY Pi3HOPIAHOI iH(pOpMAIlii, BKIIOYHO 3 TAKCOHO-
MIYHHMH Ha3BaMH ITOJA€THCS 1H(OPMAITist PO TIOXOHKEHHS POCIMHHOTO MaTepiary, 4acy Hall-
XOJDKCHHSI, YCITIITHOCTI IHTPOMYKIIii, PO3TalTyBaHHsS B KOJICKIIISAX, IHBEHTApHI HOMEPH Ta IHIII
XapaKkTepUCTUKU. YacTHa 1IMX JaHUX GOopMyBasacs IPOTATOM TPHBAJIOrO ICTOPHYHOTO TIepioy,
III0 CHOTO/THI 3yMOBJIIO€ arperarito pi3HuX oOJIIKOBUX JAHUX B OHOMY (hOpMaTi.

[linroroBka qaHUX PO KOJEKIIi0 epeadadae iHBeHTapH3allito, yHi(ikalito TepMiHOJIOTi,
BepU(QIKAIIF0 TAKCOHOMIYHHX Ha3B BIIIOBIIHO JI0 Cy4aCHUX HOMEHKJIATYpHHUX BHMOT Ta Tepe-
BIpKY TIOBHOTH 3amnuciB. KiowoBa iH(popMaIris Mpo TaKCOH PO3MEXKOBAHA 3 XapaKTePHUCTUKAMU
OKPEMHX €K3EMIUIIPIB KOJIEKIIii.

BaxsmBuM eraroM iHTerparii € npuBeIeHHs JIOKaIbHOT MOJIeINi JaHUX JI0 CTaHIapTy
Darwin Core, SIKHil YCHIIIIHO BUKOPUCTOBYETHCS IS OMKCY JaHUX O10pi3HOMAHITTS 1 3a0e3-
nevye IXHIO iHTeponepadebHiCTh. JIIs )KMBHX KOJIEKITIH POCIMH OCOOJHMBO BAXIJIMBO TIpa-
BHJIBHO CITIBBITHECTH HAsIBHI ITOJIS 3 BiAMTOBITHUMH 3HAYCHHSAMH (TEPMIHOJIOTIEN0), KA 3aCTO-
COBYETHCSI y CTAHIAPTI.

BinnosigHo, J0oKanbHE TIONE «Ha3Ba BUAY» TpaHcopmyeTbes y scientific Name, 1o
BiZloOpakae MOBHY HAyKOBY Ha3By TaKCOHA, a TIOJIE «aBTOp Ha3BM» Biamosimae scientific Name
Authorship. Tnpopmartist mpo THIT 00’€KTa (KMBa POCITUHA) MOXe OYyTH BijjoOpakeHa yepe3 basis
Of Record, o yTouHIOE XapaKTep 3aImicy.

IIporiec TpaHchopmarltii nependadae KOHIENTYaTbHE Y3TOIKEHHS 3MICTy JIOKATbHUX Ja-
HUX 13 Jorikoto Darwin Core. BaximBo 3a0e3meunTi KOpeKTHE PO3/ALIECHHS] TAKCOHOMIYHOT 1H-
(hopmartii, JaHUX Mpo Toiro (event) 1 BIacHe 00JIIKOBOTO 3anucy. Lle 103BoJIse yHUKHYTH 3MIIITy-
BaHHS PI3HUX PIBHIB ONHKCY Ta MiIBUIIYE SKICTh IHTETparlii.

3acrocyBannsl Darwin Core y cTpyKTypi 0a3u JKMBHUX KOJICKIIi POCIMH Mae KilbKa mepe-
Bar. [lo-nepiie, 103BoMIsIE YHi(IKyBaTH OMKC POCIUH BiAMIOBIIHO 10 MDKHAPOTHMX BUMOT. [o-
Jipyre, 3a0e3neuye MOXIIUBICTh MOJAJIBIIOr0 OOMIHY JJAHUMU O€3 CYTTEBOT JOIATKOBOT 0OPOOKH.
[o-tpere, cTBOPFOE MIAIPYHTS TS MOPIBHIEHUX TOCIIHKEHB Ta OioreorpadidHoro aHamizy.

VY mepcreKTuBi NPHUBEICHHS MaHWX >KHBUX KOJEKIid boraHiuHOro camy a0 craHmapTy
Darwin Core BikpHBa€e MOXIJIMBICTh IXHBOTO ONPIUTIOIHEHHS Yepe3 II00abHi iHppacTpyKTypu
0o0MiHy iH(popMaIli€ero mpo KoJeKiii pociarH boTtaniuHoro cafy, 3okpema y mepexi GBIF.
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Maugk ., Haunuko B.

XPOMOCOMHI YNCAA AEAKKX BUAIB
POAMHW LAMIACEAE ®AOPU JIbBOBA (YKPATHA)

Jvsiecoruil Hayionansruil yuieepcumem imeni leana Oparka,
eyn. I pywescoroeo, 4, m. Jlvsie, 79005, Ykpaina, e-mail: yaryna.matsiak@Inu.edu.ua

Matsiak Y., Nachychko V. CHROMOSOME NUMBERS OF SOME LAMIACEAE
SPECIES IN THE FLORA OF LVIV CITY (UKRAINE). The study presents sporophytic (2#)
and/or gametophytic (7)) chromosome numbers counted for nine species of the mint family, which
are natively distributed in Lviv city.

Poauna Lamiaceae Martinov XapakTepH3yeTbCsl HU3KOK MPOOIEMHUX JUIS CUCTEMATUKU
TAKCOHIB, JIUIS IKUX BIIACTHBI BUCOKHH PIBEHB MOTIMOP(i3MY, TIPOIIECH T1OpHIM3ALLiT, OMITUIONTis
Ta TPOSIB sIBUIIIA XKiHOYO1 ABoToMHOCTi (Harley et al., 2004). BomHo4ac, 3aBsiku BMICTY eipHHX
OJiH Pe/ICTAaBHUKY LIi€] POAWHU MalOTh BaroMe IpaKTHYHe 3HAYEHHI 1 3aCTOCOBYIOTBCS Y MeJIH-
1pHi, (hapmakororii, mapgymepii, KOCMETHUHIH Ta Xapuosiii mpomucioBocti (Majid, Grewal,
2024). Bee e p061/m, AKTyaITbHAMHI KOMIDICKCHI JOCTIKEHHS T'yOOIBITHX 3 BUKOPUCTAHHSM Pi3-
HOMAHITHIX METOZIB i ITAXOIB. OHIM I3 TAKIX MCTO/IB € 3’CYBAHHS XPOMOCOMHHX IHCEII JUIst
TaKCOHIB Y Pi3HHX YaCTHHAX TXHIX apeaniB. BiH qae 3Mory BUpIIyBaTH MATAHHS CUCTEMATUKH Ta
inenTHiKarii y mpoOIeMHHX IpyIaxX pOCIUH, BUSABIIATU MICII MOXOKEHHS 1 HAPSIMKY Mirpariii
BHJIIB, @ TAKOXK TPOTHO3YBATH TOBEIHKY POCIHH B YMOBaX aHTPOIIOI€HHUX 3MiH CEpEIOBHUINA
icHyBaHHs (Martin et al., 2022; Majid, Grewal, 2024; Pliszko et al., 2024). Brim, nonpu Bax-
JIMBICTB IIBOTO METOJLY, JAHUX CTOCOBHO XPOMOCOMHHX YHCEN BUIIB pouHK Lamiaceae 3 pi3HUX
TEpUTOPiii € HeOCTaTHRO. 30KpeMa, U (piopH JIbBOBa Ha CHOTOIHI Oy OJIIKOBaH1 BITOMOCTI PO
YHCIIa XPOMOCOM JIHIIIE OTHOTO BUY 3 i€l pomunu (Salvia glutinosa L.: n =8, 2n = 16; Marhold
et al., 2019). Tomy MeTOIO JOCIIKEHHS OYII0 3’CYBaTH XPOMOCOMHI YHCIIA JIIS NSSIKMX BHIIB
ryOOIBITHX, IPUPOTHO MOIIMPEHUX HA TEPUTOPIi MiCTa.

Crioctepe)xeHHs1 XpOMOCOM Ta ITiIPaxyHOK iXHBOI KIJIBKOCTI 3/1IHICHFOBAJI HA THMYaCOBUX
JIABJICHUX TIperaparax KOpeHeBUX MeprcTeM (271) Ta/abo MaTepHHCHKUX KIIITHH MiKpoctiop (7),
OTPUMAaHMX 3 He3pUTNX NMIIAKIB OyToHIB KBiTOK (Darlington, La Cour 1962; Yeung et al., 2015).
Marepian s AoCHiKEHHS (JOIaTKOB KOpeHi, OyTOHH) BiIOMpaM y MOIBOBHX YMOBAX 3 XKHBUX
pociuH ab0 OTPUMYBAJIM IIUIAXOM JIa0OpAaTOPHOTO MPOPOILYBaHHS 310paHOTO 3 HUX HACIHHSA
(kopeHi PopoCTKiB). JIJIs1 KOHTPOITIO TPABHITBHOCTI 1IeHTH(IKAIIT BUIIB, OTHOYACHO 31 300poM
Marepiaty/HaciHHs OyJv 3aKiajieH] repOapHi 3pa3KH BiIIOBITHUX POCIIMH. ByTOHM KBITOK 0fpa3y
¢ixcyBanmu y cymiri etaHoiy (96%) 1 meostHOI orrToBoi kuciotH (3:1, V/V) Bpomosx 24 rox 3a
KiMHaTHOI Temmeparypu. Kopeni >x mimmaBamu momepeaHii o6pobui 0,002 M po3unHOM
8-TiIpOKCUXIHOMIHY TpHBaJicTIO 4 Tom, Ta (iKcyBamu y cyMim eraHomy (96%) i mpomsHOL
OIITOBOT KHWCJIOTH BIIPOJOBXK 4 TOX 3a KiMHATHOI Temmeparypu. Ilicms dikcarii marepiar
MIEPEHOCUITH B po3unH eTaHony (70%) 1 30epiraiu y XONoqUIbHUKY 10 MOMEHTY OIpaIFOBaHHS.
BesnocepenHr0 mepen BUrOTOBJIEHHSIM IperapariB KopeHi abo oTpuMaHi 3 OyTOHIB KBITOK
MMAISKY TJIABJTH Tipodti3y B 1H po3urHi xjopuaHoi kuciiotd rpu 60°C Bnpogorx 10 xB, Ta
(hapOyBanm 6apeHIKOM DONTBEreHa MPOTAroM 1 roj 15 XB 3a KIMHATHOT TEMIIEpaTypH, Y TEMPSIBI
(Yeung et al., 2015). B xomi jocmikeHHs 3’sICOBaHI XpOMOCOMHI YMCNA JUISl TIPEACTABHUKIB
HacTynmHuX BUIB: Ballota nigra L. (2n = 20), Clinopodium vulgare L. (2n = 20), Galeopsis pubescens
Besser (2n = 16), Lamium album L. (n=29), L. galeobdolon (L.) L. 2n=18), L. maculatum (L.) L.
(n=9, 2n=18), L. purpureum L. 2n=18), Salvia glutinosa (2n=16), Teucrium chamaedrys L.
(2n = 60). Bib1IicTh 3 TOCIIKEHUX BUJIIB € AUTUIOIIaMHU 3 OA30BUMH XPOMOCOMHHUMH YHCIIAMH (X)
8,91 10 BimnoBinHO, ToAi 5K T. chamaedrys — mempanioio 3 6azosum xpomocomuum yucnom 15. TTpu
FOMY HAWOUTHIII 32 pO3MIpOM MITOTHYHI XpOMOCOMH BUsIBIICHI v S. glutinosa (1,9-5,0 Mxm), a
HaiiveHtni — y 7. chamaedrys (1,0-1,8 mrm). 3aragoM 3’scoBaHi 9rciIa XpPOMOCOM BiIITOBITAIOTH
TaKuUM, 10 HABOATHCS JTs TIPEICTaBIeHUX BUiB 3 iHmmx Teputopiii (CCDB, 2026). 3okpema, 11s
T. chamaedrys, st sikoro BiztoMi Kiibka xpoMocomuHX urcen (CCDB, 2026), y ¢iopi JIbBoBa Hamu
miaTBepKeHo IuToThIT 2n = 60. /114 3’CyBaHHS XPOMOCOMHHX YHCET T 0COOIMBOCTET OpraHi3ariii
KapiOTHIIB 1HIIMX BUIIB Lamiaceae HeOOX1THI MOAATBII [IATONCHETHYHI JOCTIHKCHHS.
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IITyxa A.

MEPLLA B YKPAIHI 3HAXIAKA MMOrEMHOMO rPUBA PROTOGLOSSUM NIVEUM
3A PE3YABTATAMU ITS-METABAPKOAMHIY 3PA3KIB I'PYHTY

Xapxiecvrkuil HayionaneHuti yrieepcumem iveni B. H. Kapasina,
matioan Ceoboou, 4, m. Xapxie, 61022, Vkpaina, e-mail: ptuhartem3@gmail.com

Ptukha A. FIRST RECORD OF THE HYPOGEOUS FUNGUS PROTOGLOSSUM
NIVEUM IN UKRAINE BASED ON ITS SOIL METABARCODING. Protoglossum niveum is
a rare hypogeous ectomycorrhizal fungus. Using ITS-based soil metabarcoding, we detected this
species for the first time in Ukraine within the Ternopil region. The sequences obtained showed
100% identity with Protoglossum niveum (as Hymenogaster niveus, KU878613.1). The study
demonstrates the efficiency of metabarcoding for detecting cryptic fungal diversity that is difficult
to find and identify via sporocarps.

Pin Protoglossum Massee — TakCOH i3 TUHAMIYHOKO HOMEHKJIATYpPHOIO iCTOpi€r0. 3 Mo-
MEHTY OITMCY J0 HhOTO B Pi3HI YaCH BKITIOYAIH 3arajioM 9 BumiB. [IpoTe BHACIOK HACTYITHHX
peBi3iii OUTBLIICTD 13 HUX OyiM pekaacu(ikoBaHi, Hapa3i pil BBOKAETHCS MOHOTHITHUM 1 MICTUTh
nviie oauH Bun — Protoglossum niveum. CipoOu BCTaHOBIIEHHS (DLJIOT€HETHYHUX B3a€EMOBII-
HOCHH MK BHJIAMH JTAaHOT TPYITH CHIUPAIHCS Ha KOMITJIEKC MaKpO- Ta MIKPOMOP(OJIOTIYHHX 03HAK,
MPOTE 1€ BUSBHJIOCS HEHAIIMHUM Yepe3 3HAUYHY KUTBKICTh BHJIB 13 MOJIOHMMH XapaKTePHCTH-
KaMH. Y MHUHYJIOMY IIe CTaJI0 NPHYMHOIO KUTBKOX CYTTEBHX PEOpraHisalliii JaHOTo Ta CropiiHe-
Hux TakcoHiB (Vidal, 2002). 3anpoBakeHHS! METOIIB MOJIEKYIIAPHOI (DLITOTEHETUKU TIPU3BETIO J0
CYTTEBOTO IIeperIsLy 0araTb0X BUIOBHX KOMILIEKCIB Ta OITHCY HOBUX TAKCOHIB.

Bun Protoglossum niveum (Vittad.) T. W. May ynepie OyB onucanuii sik Hymenogaster
niveus Vittad. (Vittadini, 1831). Cy4acHy HOMEHKJIaTypHY KOMOIHAIIi¥0 3aIpoIioHOBaHO y 1995
poli 3a pe3yJbTaTaMy TAKCOHOMIYHOI peBi3ii, omyOuikoBaHoi B xkypHaii Muelleria (May, 1995).
ExornoriuHo BUJ IpHypOUSHHUH 0 JIUCTSIHUX JICiB TOMipHO 30HU. ["onoTun Buy Oyi10 3i0paHo 3
IPYHTY B TyOoBOMy Jiici o063y Minana (perio TiuuHo, Itasis) y BecHsiHO-JIiTHIN nepiof. baza
nmaanx GBIF mictuts iH(pOpMariro mpo 246 3Haxinok Bumy Ha Teputopii [liBriunoi [TiBkymi,
niepeBaXxHo 3 kpain €Bporn (GBIF, 2026). B Ykpaini Buz BizoMuii 3a €JHHOIO HEBEPU(IKOBAHOO
3HaxiJKoro Mikosora-amaropa C. Opinenka 3 okomuip M. Kuis (I'pubu Yxpainu, 2025).

VY pesynbrari MeTabapKOIMHIOBOTO aHaNi3y 3pa3KiB IPYHTY HaMM BIEpIIE BHSBICHO
TeHeTUYHUI Matepian Protoglossum niveum B YkpaiHi. 3pa3ok OyJio Biniopano O. FO. AkynoBum
3 ceprmst 2023 poky Ha Mexxi HaltioHambHOTO MPUPOTHOTO MapKy «JIHICTPOBCHKUI KaHBHOHY, a
came y ayOOBO-Tpa0OBOMY Jiici HA TEpUTOPii OOTaHIYHOI MaM’SITKH TPHPOIHU <«SailIHIbKa
ni6posa B HlyrpoMuHIsix» (Jtic Ha miBaeHs Bix c. Lytpomunni Tepromninbscekoi o0nacti 3 gy0a
ckenbHOrO BikoM 60-130 p. 3 momimkoro rpada, CKelbHI BUXOAW Ha JiBoMy Oepesi J[HicTpa
(TepHominbchka 0011., 48,826343°N, 25,505977 °E)).

Ha ocHoBi momryky megablast y 6a3i marmx HykneotunieB NCBI GenBank, HaiGmnkai
30ir¥ 3 BUKOPUCTaHHAM TocmigoBHOCTI ITS Manm HaliBuiy momiOHicTh 10 Hymenogaster niveus
[= Protoglossum niveum (Vittad.)] (GenBank KU878613.1; Identities = 601/601 (100%)) Ta
Hymenogaster latisporus (GenBank NR _197566.1; Identities = 604/608 (99,41%)).

Harmra 3HaximKa y3ro/pKyeThest 3 eKOJIOTIHHOI0 PHYPOYEHICTIO BULY, OCKUTBKH ITOB’A3aHa
3 IMHPOKOIUCTSIHAMHE JISPEBHIMH YTPYIIOBAHHSAMY, SIKi € TIOTCHIIHHIMI MIKOPU3HAMH TMapTHE-
pamu P. niveumn. BUSIBIEHHS IIbOr0 TaKCOHA B YKPAiHi PO3IIUPIOE HOTO BIIOMHUI apea Ta M-
TBEPIUKYeE eheKTHBHICTE MeToy ITS-MeTabapKoAMHTY IPYHTY JUIsl JOIIOBHEHHS iH(pOpMAaLlii Ipo
010pI3HOMAHITTSI TINOTeHHMX TPUOIB, 3HAXOMKEHHS 1 1ICHTU(IKAITIS TKUX 32 II0JIOBUMH TillaMH
€ YCKJIa/THEHOIO.

Pobomy suxonano 6 medxcax misccnapoonoeo npoekmy Tracking Trade Across Symbiotic
Networks 3a niompumku inousioyanvrozo eparma ooyenma O. B. [punyyvkoeo (Human Frontier
Science Program, iniyiamusa S4S) nio nayxosum xepisnuymeom ooyenma O. FO. Axynosa.
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Tepaenbkuii 1., Kanens H.

EKOAOMO-LIEHOTUYHI OCOBAMBOCTI TA CTAH MOMNYAALINA SQUAMARINA
LENTIGERA (WEBER) POELT B YMOBAX BYPLUTUHCBbKOIO ONIAAA

Kapnamcoxuii nayionanvnuti yuieepcumem imeni Bacuis Cmeghanuxa,
eyn. Tamyvka, 201 b, m. Isano-@pankiecok, 76018, Vkpaina, e-mail: ivan.terletskyi. 22@pnu.edu.ua

Terletskyi 1., Kapets N. ECOLOGICAL AND COENOTIC FEATURES AND POPU-
LATION STATUS OF SQUAMARINA LENTIGERA (WEBER) POELT IN THE CONDITIONS
OF BURSHTYN OPILLIA. Steppe ecosystems of Western Ukraine are relict in nature and have
been preserved primarily as fragmented patches on specific geomorphological formations —
erosional remnants (locally known as “hovdy”). Epigeic and epilithic lichens represent a crucial
biodiversity component of these extrazonal ecotopes (Kondratyuk, Martynenko, 2006). A species
of particular sozological value is Squamarina lentigera (Weber) Poelt — a rare stenotopic species
of arid zones, listed in the Red Data Book of Ukraine under the status “Vulnerable” (Didukh,
2009). The aim of our study was to determine the eco-coenotic characteristics and to map the
localities of S. lentigera within the Burshtyn Opillya region.

Hamri gocipkeHHs] TpOBOMIKCS TPOTITOM BereTamiiHoro nepiogy 2025 poky y [anu-
pkoMy pabioni (Bypurrunceke Omuurst) IBano-@paHkiBcbkoi o0sacTi. BHKopuCTOBYBaIMCH
MapIIPyTHO-EKCIISMITIFHI, Te000TaHIYHI Ta aHATOMO-MOP(OIIOTIUHI METOM (30KpeMa, CBITIIOBA
MIKPOCKOITIS /TSl BUMIPFOBaHHsI KOPKOBUX MapiB Ta criop) (OxcHep, 2010; Smith et al., 2009).

Hamu BcTaHOBIIEHO, 1110 B yMoBax bypiutuHcbkoro Omnisuist S. lentigera € sickpaBo Bupa-
KEHUM OOJIraTHUM KanbledisioM, kcepoditoM Ta remioditom. Bua xopcTko mpuypodeHuii 1o
MAJIONOTY)KHUX IEOCHUCTUX JIEPHOBO-KAPOOHATHUX IPYHTIB (PEHI3UH) i3 BUCOKOIY)KHOIO
peaxkitiero cepenopuma (pH 7,5-8,5). dirtoneHotiuHo S. lentigera BUCTYTA€ MIarHOCTUYHHM
IHIMKATOPOM PETIKTOBUX MEeTPO(MITHUX CTEIIOBHX YTPYIIOBaHb cot03y Toninion sedifoliae. Mop-
¢onoriyHo BUA (POpMye BENUKI IUIAKOAI0iAHI po3eTku IiamerpoM 3—5 cMm. HasBHicTh moOpe
PO3BHHEHOT HIDKHBOI KOpH (TOBIIMHO 2040 MKM) Ta Iy4KiB CBIIMX PU3UH J03BOJISIE JIMIIIA-
HHKY HaJiHO 3a1<piru1}OBaTHc;1 Ha cy6CTpaTax V' KcepoTepMHUX YMOBAax KpyTHX MiBICHHNIX
CXIIIB, JIE TIOBEPXHS IPYHTY BJ'IlTKy Hal"plBaCTBCﬂ 10 +50°C, KpUTHYHY EKOJIOTTIHY POITh BiIirpae
rycra Oina npyiHa Ha HOBerHl CJIaHi, MO BHUKOHYE (byHKuno aTL0eI0-peryJisiii, BiIOMBaIOYH
HAJUTMIIIKOBY COHSIYHY pajiallito Ta 3axuiiaodr (potoOioHT Bif GoToiHriOyBaHHS Ta IIEpETpiBYy.

Ilin wac monpoBuX ekcriequItii 2025 poKy AOCHiIKEHO YHIKAIBHUM pedyriyM BUIY —
0i0TOII 3AJTHIIIKOBOTO KOBHIJIOBOTO Ta THITIAKO-KOBIIIOBOTO CTEITy B ypourii «KypormaTHHITEKUIA
Kamiaby (oxonwmil c¢. Kypomatavkw). 1le cTpiMKuid epooBaHHi CXHJ MIBJCHHOT SKCIIO3HUIIT 3
BUXOJaMH{ KapOOHATHHX TIOPiJI, € CIIOCTEPIracThCsl CHHTOIIYHE 3pOoCTaHHs S. lentigera pa3oM i3
HIIINM papuUTETHUM BUAOM — Psora decipiens. 1linTBepkeHo Taki jokamiteTd: IBaHO-PpaH-
KiBCbKa 0011., Bypmrruncekuit p-H, oxomuii c. KypomarHuky, ypouwiie «KypomaTHHUITBKHI
KaMiHb», Ha KapOOHATHHX BiACITOHEHHSX (285 M H.p.M.; 49.2859890°N, 24.6697520°E); Tam
camo, TIOBEpX BKPUTOI MOXOM KapOoHatHoi Opmim (274 M H.p.M.; 49.2840120°N, 24.6688450°E).

VY JocmimpkeHnX JIOKamiTeTax BU BUCTYIAE SIK MI3HBOCYKIIECIHHUN eleMeHT. 3aliMatoun
cierivHy MIKpPOHIIy, JMIIAHHUK TOKi€ JO0 CTaOUTBHUX CyOCTpaTiB, YacTO BUCTYIAOUH
enibpiogirom Ha MoxoBux noxaymikax (7ortella sp., Grimmia sp.), SIKi aKyMyJTIOIOTb JOIATKOBY
BOJIOTY IOBEpX KaMiHHs. BimMiueHo, Mo reHepaTUBHE PO3MHOXKEHHS S. lentigera B TOITYIISILIT
MpUTHIYeHe (aroTemii HasBHI MeHII HDK Y 10% 0coOMH), TOMY BHJ IMIATPHMYE YHCETBHICTD Iepe-
Ba)KHO BETETATHBHO IIUIIXOM (hparMeHTanii ciaHi.

Orxe, Squamarina lentigera € aBTOXTOHHIM KOMITOHEHTOM JIiXeHO010TH BypITHHCEKOTO
Omnis, o AeMOHCTPYE THOOKI MOP(OJIOro-aHATOMIUHI aIanTarlii 10 KCePOTEPMHHUX YMOB.
Ypounie «KypornaTHHITEKAH KaMiHb € HAHBaKIHBIIIAM JIOKAJIITETOM JUIsI 30€pEKeHHS BUIY B
perioni. 3 orIAAy Ha 3arpo3u 3aJICHEHHS CXMJIIB COCHOIO Ta HaKOIMYEHHS MOPTMAacH depes
MIPUITMHEHHS BUTIACY, PEKOMEHIOBAHO HAJIATH 11l TepUTOpii cTaTyc 00’ €KTa MPUPOTHO-3aI10-
BimtHOTO (hOHIY.
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®Dypcosa K.

HOBA SHAXIAKA HAEMATOCOCCUS LACUSTRIS (GIROD-CHANTRANS)
ROSTAFINSKI (CHLOROPHYTA, VOLVOCALES) Y XAPKIBCbKIN OBAACTI

Xapxiscvrkuil HayionaneHuti yrieepcumem iveni B. H. Kapasina,
matioan Ceoboou, 4, m. Xapxis, 61022, Vkpaina, e-mail: k.v.fursova@gmail.com

Fursova K. NEW RECORD OF HAEMATOCOCCUS LACUSTRIS (GIROD-
CHANTRANS) ROSTAFINSKI (CHLOROPHYTA, VOLVOCALES) IN THE KHARKIV
REGION. Haematococcus lacustris is aunicellular alga known for its ability to accumulate astaxanthin
under stress conditions, making it a valuable model organism for studies of carotenoid biosynthesis. In
Ukraine, the species is moderately distributed but often found in unstable habitats such as temporary ponds
and artificial reservoirs. On October 15, 2025, a new locality was recorded in Mala Rohan village (Kharkiv
region) in a rainwater-filled plastic container. The sample contained motile green cells, red cysts, and
transitional life stages, with cysts predominating. The isolate is currently maintained at V. N. Karazin
Kharkiv National University for further cultivation.

Pig Haematococcus Flotow (Chlorophyta, Volvocales) npencrapnenuii O qHOKITITHHHUMU,
JIBOXKT'YTHKOBUMHU BOJIOPOCTSIMHU, KIIITHHH SIKMX OTOYCHI KIITHHHOK OOOJIOHKOIO, IO TOEM-
HYETBCS 3 TIPOTOILIACTOM TIPO30PUMH MPOTOIITA3MATHYHIMHE TsKaMH. [1i11 €0 HeCIPUSATINBUX
YMOB PYXJIMBI KJIITHHH BOJIOPOCTEH IIOTO POAY IEPETBOPIOIOTHCS HA OKPYTITi IIUCTH 3 TIOTOBIIIE-
HOIO KIIITHHHOI 000JI0HKOK. Haematococcus lacustris (Girod-Chantrans) Rostafinski ciryrye
MOJICITBHUM OPraHi3MOM IS BUBYCHHS HAKONMMYCHHS KAapOTHHOIMIB IIiJ] BIUTMBOM CTPECOBHX
YMOB, TAKUX SIK IHTEHCHBHE OCBITJICHHS Ta MiJABUIIEHHS COJIOHOCTI. ACTaKCaHTHH, SKUI BUILIS-
I0Th 3 KJIITHH IIUX BOJOPOCTEH, BHKOPUCTOBYETHCS SIK XapuoBa 100aBKa B aKBaKyJIBTYpi Ta OapB-
HHUK Yy XapYoBHX TEXHOJIOTISAX, € CKIAOBOIO (hapMaIleBTUYHHUX IperapariB (AaHTHOKCHIAHTH) 1
KOCMETHUYHHX 3ac00iB. Pin Haematococcus XapakTepu3y€eThCsl BUCOKOKO €KOJIOTTYHOKO IIIaCTHY-
HICTIO Ta 3/aTHICTIO iCHYBaTH B YMOBAX, 1110 3a3HAI0Th 3HAYHUX KOJIMBaHb a0l0THYHMX (haKTOPIB.
IpencraBHUKY IIOTO POJY CIIOPAAUYHO TPATUISIOTHCS Y TAMYACOBUX BOIOUMAX, TAKHX SIK KAJIFO-
K1, TITAIIHI KyTaJibHI, JpiOHI CTOSU1 BOJXOWMHM 1 INTY4YHI pe3epByapH, A€ TiAPOIOTTYHNN PEKIM
€ HectabTpHIM. OTKe, 3HAXIIKH MPEICTABHUKIB IIOT0 POIY Y MPUPOAL MOXKYTh YCKIIAIHIOBA-
THCS Yepe3 MBUIKE IIePeCHXaHHsI TaKuX BomoiM. B Yxpaini Haematococcus lacustris BBaKaeTh-
st moMipHO mnommpenuM BuoM (Llapenko ta iH., 2024). 3Haxigku 1BOro BUAY (ikcyBalucs y
Kuiscekiit (Mactok, Jlummikas, 1998), Cymcekiii (Byposa, XKexepa, 2013), Uepniriscbkiii (Ma-
crok, Jlnmrkast, 2005), JainponerpoBebkiit (Ceupenko, 1927), MukonaiBebkiit (Kocrikos, [a-
pienko, 1998), 3akapnatcekiit (Woltoszynska, 1911), Teprominbepkiii (Gutwinski, 1895) ta Xap-
KiBCEKiif obmactsix (Ceupenko, 1918). Ilepmi 3Haximku mporo BUAY y XapKiBChKii 00macTi
3ragyrothes y podotax /1. O. Cupenka (1918, 1922), nust sKMX aBTOp HABOAUTH J[BA TUIIH JIOKa-
JITETIB: TUMYACOB1 BOIOWMH (KaJTkO>Ki) Ta IITY4YHI CTABKU MichKkoi kaHamizanlii. [1i3nie Haemato-
coccus lacustris Oyyo 3HaieHO y ITydHOMY Oaceiini boranignoro caay XapKiBChKOTO YHiBep-
curery (Kopmmko, 1938). Hoee wmicniesnaxomkennss Haematococcus lacustris Hamu 0OyJio
BUSIBIIEHO 15 xoBTHA 2025 poKy Ha mpucaauOHil itsHI y . Mana Porans XapkiBcbkoi oOnacTi
y IITY4HIN €MHOCTI (pydKa IUIAaCTHKOBOTO Ta3a) 3 JAOLIOBOO Boz00; 49.9361, 36.4921 (TouHICTH
500 m). Y mpupoaHOMy Matepiaii Oyau MpucyTHI pi3Hi MOP(OTHIH, XapaKTepHi IS IIOTO BUTY
BOJIOPOCTEH, IO BKJIIOYAITH 3€JICHI PYXJIMBI KIITHHH, YePBOHO-0Ypi IIMCTHU Ta MepexXiaHi GpopMu.
Tlepeximni hopMu XapaKTEpU3yBATUCS TTOSIBOKO YEPBOHOTO 3a0apBIICHHS Y IICHTPATbHIN YacTHHI
KJIITHHU 31 30epekeHHsM 3eJieHoro 3a0apBiieHHs Ha niepudepii. Y npobi KiIbKICHO TIepeBakalin
00’eiHaHI y TPYNM IMCTH Ta HEPYXJIWBI MepexifHi (GopME; Ha OJHY KPAIUIMHY HaTiqyBasOCs
24 pyxmsi krituaA. KpiMm Toro, y mpo6i Oy:10 3adikcoBaHO mpecTaBHUKIB THITY Rotifera.

3uaiinenwnii 3pa3ok Haematococcus lacustris Hapasi 30epiraeTbes Ha Kadenpi O0TaHiKu
Ta eKOJIOTii POoCcIHH XapKiBCBKOTO HAliOHANBHOTO yHiBepcuTeTy imeni B. H. Kapasina, ne
IUTAHYETHCS MOJAJIbINE BUBSACHHS Y KyJIbTYpy. Y MEPCHEKTHBI mepeadavyeHo MpOoBeaeHHS
MOJIEKYJIIPHUX JIOCTI/DKEHb JUIi YTOYHEHHS TAaKCOHOMIYHOI HAJIEKHOCTI Ta Ol0XiMIYHHX
XapaKTEPUCTHK 3HAXITKU.
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Uninko M., Pomangenxo O.

MEPLLA B YKPAIHI 3HAXIAKA TPUBA PLEONECTRIA VIRENS
3A PE3YABTATAMM ITS-METABAPKOAMHIY 3PA3KIB I'PYHTY

Xapxiscvkuti HayionaneHull yHieepcumem imeni B. H. Kapasiua,
matioan Ceoboou, 4, m. Xapxie, 61022, Vkpaina, e-mail: chishko.maks@ukr.net

Chyshko M., Romanchenko O. FIRST RECORD OF PLEONECTRIA VIRENS
FUNGUS IN UKRAINE REVEALED BY ITS-METABARCODING OF SOIL SAMPLES.
Pleonectria virens is a poorly studied lignicolous and corticolous ascomycete traditionally
associated with decaying wood and weakened branches of deciduous trees. Here, we report its first
record in Ukraine based on ITS metabarcoding of soil samples collected in natural forest
ecosystems. Species identification was inferred from high-throughput sequencing of the ITS rDNA
region and comparison with curated reference datasets. The detection of P. virens in two spatially
separated localities expands the known distribution of the species to Eastern Europe and demonst-
rates the effectiveness of soil environmental DNA metabarcoding for documenting cryptic or ra-
rely recorded fungi that are difficult to detect using traditional morphological approaches.

Pix Pleonectria Sacc. (Sordarlomycetes incertae sedis) 00’ enHye J'IIFHOCI)IJ'ILHI Ta KOPTUKO-
(‘I)IJILHI CyMYacTi rpn6n JUTSL SIKHX xapaKTepm JpiOHI nepmeulam,m IUIOJIOBI T1JIA, YACTKOBO 200
TIOBHICTIO 3aHypeH1 B cy6CTpaT LIUTIHAPUYHI BOCEMHCIIOPOBI aCKH Ta TialliHOBI MypalibHi acKoc-
TIOpH 3 TTO3I0BXKHIMH 1 IONEPeYHIMH Tieperopokamu. CHCTeMaTHKa pOJLy 3aIUIIAEThCS CKIIaj-
HOIO Ta HEJIOCTaTHBO BIIOPSIKOBAHONO, IO 3YMOBJIIOE HEOOXIAHICTH 3alyd4eHHsS JOJaTKOBUX
MarepiaiB 1 3aCTOCYBaHHSI MOJIEKYJIAPHO-(DUIOTeHETUYHUX METOAIB. 32 MOP(OJIOTIYHUMH O3HA-
KaMH MpeAcTaBHUKH Pleonectria monioHi o pony Thyronectria Sacc., BUIH SKOTO, sIK OYyJI0 HEIIO-
JTAaBHO BCTaHOBJICHO, € MIKOTIAPA3UTAML.

Bun Pleonectria virens (Harkn.) Hirooka, Rossman & P. Chaverri yHepIlie OMHICAHO K
Thyronectria virens (Harkness, 1892). Horo cyuachy TaKCOHOMl‘IHy KOHIIEMIIi0 ChopMyITHOBAHO
y (yHmamenrtanbHii MoHorpadii Hirooka, Rossman i Samuels (2012), mo IpyHTyeTbCS Ha
KOMIDICKCHOMY aHaIi31 MOP(OJIOTIYHUX O3HAK 1 MOJICKYJIIPHO-(PIIOTeHETHIHNX TAaHUX.

Pleonectria virens 3anmmmaeTbcst MAJIONOCIIKEHIM BUIIOM. BiH XapakTepr3yeThes 3ere-
HyBaTUM a00 OJMBKOBUM 3a0apBJIEHHSIM MEPUTEILiiB, 1110 BinoOpakeHO B HOro BHUIOBIH Ha3Bi.
Hapa3i kifIbKicTh JOCTOBIPHO MiATBEPHKEHUX 3HAX1IOK € 00MEKEHOI0, a B1JIOMUIA apeast OXOIITIoE
nepeBakHo €Bpory Ta [liBHiuHy AMepuKky. Bun po3rmmsinaioTs gk canpotpod abo crmabkuii da-
KyJIbTATHBHUH MApa3HT Ha OCJIa0JIeHNX TUTKaX JIUCTSHUX JepeB. Uepes npiOHi po3MipH IUI0I0BUX
TUT BiH HeyacTo (DIKCYETHCS i Y4ac TPaauIiHMX MOJBOBUX JOCIIDKeHb. basza manmx GBIF
Hapasi MiCTUTB JiuiIe 36 3HaXiI0K.

VY pesynbrari ITS-MeTabapkoUHIOBOrO aHami3y IPYHTOBHMX 3pa3KiB HaMM BIIEpIIC B
YkpaiHi BUSBJICHO TeHETHIHUM Matepiai Pleonectria virens 13 JBOX pO3TalllOBAaHUX TOPYY JIOKa-
miteriB. [leprmii 3pa3ok Binidpano goreaToM O. FO. AKyITOBIM Y KIICHOBO-JTHIIOBO-SICEHOBIH Ti0-
POBI 3 JTOMIIIKOIO Tpada ooy «Iledepu BiLTIOMHYKA» B TPUPOJTHOMY 3allOBITHUKY «Me-
no6opu» (TepHOMiIbChKa 00MacTh; 49.223782° N, 26.182429° E). JlokaniTeT po3TalioBaHui y
CBITJIOMY PO3PiIXKEHOMY JIiC1 Ha BUX0jax TOBTPOBOIrO KpsiKy. Jpyruit 3pa3ok IpyHTY BifliOpaHo
B 3alylaBHOMY BepOoBoMy Jici Oims «llimrommx Jpxepenm» Ha mpaBoMmy Oepesi p. 30pyd
(49.220723° N, 26.191952° E, Takoxx y Mexax 3amoBiqauka «Memo0oopm»).

Busienenns Pleonectria virens 3acBimaye epektuBHICTh [TS-MeTabapKomuHTy IpYHTY UIS
JIOKyMEHTYBaHHSl KPUNTHYHHX ab0 PIIKICHUX TAaKCOHIB MiKOOIOTH, imeHTH(]ikalis sKkux 3a
MOP(OIOTTIHIMH 03HAKAMH IIIOJIOBHX T YACTO € YCKIIaAHEHOI0 a00 MPaKTHIHO HEMOKIIMBOIO.

Pobomy suxonano 6 mexcax miscnapoonozo npoexkmy Tracking Trade Across Symbiotic
Networks 3a niompumxu inousioyanvrozo epanma ooyenma O. B. [Ipunyyvkoeo (Human Frontier
Science Program, iniyiamusa S4S) nio nayxoeum xepisnuymsom doyenma O. FO. Axynosa.
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Sobisz Z.., Truchan M., Osadowski Z.

HERBARIUM SLUPENSIS (SLTC): HISTORY, COLLECTIONS AND DIGITAL
INTEGRATION WITHIN THE HERBARIUM POMERANICUM PROJECT

Institute of Biology, Pomeranian University in Stupsk, Arciszewski St., 22 B,
Stupsk, 76-200, Poland, e-mail: zbigniew.sobisz@upsl.edu.pl

The Herbarium Slupensis SLTC has been in operation since 1969 and currently comprises
around 70,000 herbarium sheets. The first curator was Associate Professor Jozef Misiewicz, who
documented the vascular flora of Pomerania with a particular focus on Polish seaports. In 1975,
the Department of Ecology and Environmental Protection was established alongside a second
collection created by Associate Professor Eugeniusz Ryszard Spiewakowski, PhD. This collection
included plant material gathered during floristic studies in the areas of Zydowo, Lubiatéw and
Zarnowiec. The bryophyte and lichen collections were incorporated in 1990 and the two herbaria
were unified in 1995. The curator at that time was Associate Professor Ireneusz [zydorek, who was
succeeded in 2006 by Associate Professor Zbigniew Sobisz.

Housed at the Institute of Biology of the Pomeranian University in Stupsk, the Herbarium
also preserves a historically significant deposit from the Pomeranian Dukes’ Castle Museum in
Darlowo, which was saved after World War II. These specimens date from the late 19" and early
20™ centuries. In 1974, Assoc. Prof. Jozef Misiewicz took over the collection and elaborated on it
scientifically. The collection comprises around 1,800 sheets dating from 1875 to 1943, prepared
by teachers, clergy, and German pharmacists including Emst Holzfuss, Hermann Krause, Otto
Karl, and Alfred Bannier. While most of the specimens originate from Pomerania, the collection
also contains material from the Sudetes (Swidnica, Swieradow-Zdréj and Wotéw), as well as from
Macedonia, Capri and Pompeii. The oldest item in the Dartlowo deposit dates back to 1811 and
was compiled by Pastor Georg Homann.

A particularly valuable component of the collection is the herbarium of the Stowinski
National Park, which documents the historical vascular flora of the region. The collection
incorporates the herbarium of the former botanical garden in Stawno (late 19%/early 20" century),
as well as the Dendrological Garden's collection of native and exotic dendroflora. Another valuable
addition is the private herbarium of Alfons Stanistaw Modrzejewski (1916—1917), which was
donated by his family. These resources are complemented by a florilegium from the 1950s and a
xylotheca gifted by the dendrological garden in Wirty. The herbarium also includes numerous
extinct and endangered plant species from Poland and the Pomeranian region, including collections
by Karl Friedrich Kohlhoff and Fritz Romer.

The SLTC Herbarium comprises:

e Collection of Vascular Plants (SLTC-VP): 55,000 specimens.

e The Fungal Collection (SLTC-F) comprises 2,950 specimens.

e The Lichen Collection (SLTC-L) comprises 11,000 specimens.

e The Bryophyte Collection (SLTC-B) comprises 445 specimens.

From 2019 to 2023, the Pomeranian University in Stupsk, the University of Gdansk, and the
University of Szczecin implemented the “Integrated Virtual Herbarium of Pomerania —
Herbarium Pomeranicum” project, which aimed to digitise and integrate regional herbarium
collections. This initiative was funded under the Digital Poland Operational Programme 2014—
2020 (Sub-measure 2.3.1). The project's main goal was to improve digital infrastructure by making
Pomeranian scientific resources accessible online.

The Herbarium Pomeranicum project has brought together the following collections:

e Herbarium Universitatis Gedanensis (UGDA);

Herbarium Slupensis (SLTC);
Herbarium Stetinense (SZUB);
Szczecin Diatomological Collection (SZCZ).
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As a result, around 468,000 herbarium specimens have been digitised and made publicly
accessible online. Established in 1969 at the Pomeranian University in Stupsk, Herbarium
Slupensis is a significant regional and historical botanical resource comprising approximately
70,000 specimens of vascular plants, fungi, lichens and bryophytes. The collection incorporates
valuable archival deposits dating back to the early 19" century which document the flora of
Pomerania and other European regions. It also includes specialised thematic collections and private
donations. The scientific importance of the collection is further enhanced by records of rare and
endangered species. Participation in the Herbarium Pomeranicum project (2019-2023) has seen
the SLTC collection digitally integrated with other major Pomeranian herbaria, substantially
improving accessibility, preservation, and research potential through large-scale digitisation and
online dissemination.



88 «Moaopb i noctyn 6ioaorii», AbBiB-2026

Udzhmadzhuridze V.

TRANSFORMATION OF THE URBAN FLORA OF THE DNIPRO
UNDER THE INFLUENCE OF AMBROSIA ARTEMISIIFOLIA L.

Oles Honchar Dnipro National University,
Nauky Avenue, 72, Dnipro, 49010, Ukraine; e-mail: valentin999cool@gmail.com

The study aimed to comprehensively analyse the impact of Ambrosia artemisiifolia L. on
the structure, species composition and diversity of the urban flora of the city of Dnipro under
conditions of varying levels of its spread. The relevance of the work is due to the intensive
processes of urbanization and the growing role of invasive species in the transformation of urban
ecosystems. The spread of alien plants, in particular ragweed, is accompanied by changes in the
structure of phytocenoses, redistribution of competitive interactions and potential disruption of
ecological balance (Udzhmadzhuridze & Lisovets, 2025).

Field studies were conducted in 2022-2025 and covered 1,422 sample plots within various
types of urban biotopes in Dnipro, including parks, roadsides, wastelands, and industrial areas. The
methodological basis included geobotanical descriptions, taxonomic identification of vascular
plants, determination of their projective cover, analysis of the proportion of adventive species, and
assessment of the biomorphological and ecomorphological characteristics of communities.

As a result of the comprehensive survey, 416 species of vascular plants belonging to 78
families were identified. The average generalized indicators for all studied sites are: average
number of species — 12.30 + 0.25, total projective cover — 51.27 + 1.20%, tree crown closure —
23.72 £ 1.49%.

Areas without A. artemisiifolia (880 areas, 62% of the total) are characterized by the
presence of 355 species from 70 families, an average number of species of 10.77 & 0.28, projective
cover of 47.89 £ 1.49% and crown closure of 26.65 + 1.93%. Within this category, one
representative of each of the families Rhamnaceae, Santalaceae and Tiliaceae was recorded, which
do not occur in other gradations.

Areas with minimal ragweed presence (326 plots) include 309 species from 63 families and
show an average number of species of 14.40 + 0.53, a protective cover of 53.13 + 2.55% and a
canopy closure of 19.54 +2.94%.

At medium species density (116 plots), 207 species from 55 families were recorded; the
average values are 14.40 + 0.78 species, 56.31 + 3.89% projective cover and 14.56 + 3.46% crown
closure. This group includes isolated representatives of the Cucurbitaceae, Grossulariaceae, and
Iridaceae families.

At maximum ragweed density (100 plots), 223 species from 57 families were found; the
average number of species is 16.50 + (.94, projective cover is 69.02 & 3.44%, and crown closure
is 14.33 + 4.63%. This category includes the families Cuscutaceae, Juncaceae and Typhaceae,
which have limited distribution in urban biotopes.

A comparative analysis shows that with a change in the density of Ambrosia artemisiifolia,
the structure of plant communities is transformed, and the indicators of species richness and
projective cover change. In general, there is variability in taxonomic composition and a
redistribution of the roles of individual ecological groups within urban areas.

The results obtained emphasize the need for systematic monitoring of invasive species
within urban areas and comprehensive consideration of their impact when planning vegetation
management measures. Regular monitoring of the spread of Ambrosia artemisiifolia and other
adventive taxa will allow for the timely detection of changes in the structure of phytocenoses,
assessment of trends in the transformation of urban flora, and prediction of possible ecological
consequences. It is particularly important to combine floristic monitoring with analysis of
projective cover, species richness and the proportion of invasive components, which allows for a
comprehensive assessment of the state of urban ecosystems.
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BIMAMB PbFel, HAHOYACTHUHOK HA BUXKMBAHHS AIHII
OREGON DROSOPHILA MELANOGASTER
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Balda S., Holub N. EFFECT OF PbFel, NANOPARTICLES ON SURVIVAL OF THE
DROSOPHILA MELANOGASTER OREGON STRAIN. The study investigates the impact of
PbFel, nanoparticles (NPs) on the development of Drosophila melanogaster. It was found that
NPs at dose of 60 pul/ml of medium inhibits imago emergence by up to 55,7% and causes numerous
morphological alterations (tumors, wing defects). It was shown that the biocomplex of NPs with
human serum albumin reduces adult emergence to 94,9% compared to the control. It indicates that
protein agents may mitigate the negative effects of lead-based nanostructures.

Hanouactunku (HY) cknagy PbFel, Hanexats 10 kiacy MynbsTH(EpoiKiB a00 MarHiTHUX
HAITIBIIPOBITHUKIB, 110 XapaKTePU3YIOTHCSI BUHATKOBUMH ONITUYHUMHE XapaKTEPUCTUKAMH, Mapa-
METpH SIKMX MOKHA KOPUI'yBaTU LIIIXOM BapitoBaHHA (popMu Ta posmipiB (Cromsipuyk, 2013).
P03BHTOK HAaHOTEXHOJIOTIN BiJIKPHUBAE TEPCIICKTHBU JUI BUKOPUCTAHHS HAHOMATEpialliB y
MEIUIIMHI: BT ICKPaBUX (PIIyOPECIIEHTHIX MapKepiB JI0 CUCTEM IUThOBOI IOCTAaBKH JiKiB. [IpoTe
HaHouacTHHKM PbFel, Hapasi 3auiaroThest mpeIMeToOM CYTO (DYHIAMEHTAIBHUX JTOCIIHKEHB.
[Monpw iXHFO 30aTHICTH OTHOYACHO MPOSIBIIATH MArHiTHi Ta €ICKTPHYHI BIACTUBOCTI, iXHE BIIPOBa-
JDKCHHSI B MEIUIIMHY OOMEKEHE BHCOKOIO TOKCHUHICTIO CBHHINO (Pb). Uepes pu3uku reHOTOK-
CHYHOCTI Ta HAKOITMYECHHS BOYKKIX METAIIIB B opraH13M1 Il CIIONYKU CHOTONHI BUBYAIOTH TIEpe-
BaKHO SIK 00’€KTH MaTepialo3HABCTBA, a He K KIiHIuHI 3aco0n. OIHAK € AaHi PO 3MEHIIICHHS
TOKCHUYHOCTI 33 paXyHOK JI0JJaBaHHS aJIbOYMiHY B CEpEIOBHILIE.

Meroto Hamoi poOoTH OyJ0 IOCHIANTH TOKCHYHICTh BIUIMBY HaHo4yacTWHOK PbFel, Ha
BIDKUBaHHS Ta BIUTIT iMaro Drosophila melanogaster ninii mukoro Ty Oregon R. Myx Buporiry-
BaJIM Ha CTaHJAPTHOMY >KUBHIIBHOMY CEPEIOBHIII (arap, IPKIKI, IyKOp, POA3MHKH Ta MaHKA)
3a ctabimpHOI Temriepatypu 25°C y Tempsisi. JocmimKyBaHi pO3UHMHI BHOCIUIN B CEPEIOBHUIIIE IS
JIMYMHKOBOTO 3rojioByBaHHs. PozunH HY BHOCHIHM 3 po3paxyHKy: 60 Mk Ha 50 MIT cepeioBHIIa.
3 MeTor0 HIMOBIPHOT ICTOKCHKAIIii HAHOUYaCTUHOK Y JOCHIIKEHI BUKOPHCTOBYBAIM CUPOBATKOBHIA
amsOyMIH JroJMHY, skl 3MinryBaian 3 HY y cniBBigHomenHi 1:1, v:v. KontponbeHa rpyna (K)
OTpUMaIa €KBIBAJICHTHY KUIBKICTH TJTFOKO3H 0€3 HAHOYACTHHOK Ta OKPEMO 3 JOJaBaHHIM allb0y-
MiHy (A) y kKoHIeHTpartlii 60 Mxi1 Ha 50 Mt cepenoBuina. Ha miarotoBieHi cepeoBHIa BUCAJDKY-
BaM 1-2-7IeHHNX BIPTiHHUX CaMOK Ta CaMIIiB, KX BHIIyJaiH 3 O6aHOK uepe3 3 nobu. Excre-
PHUMEHT NPOBOWIN Y YOTUPHUKPATHOMY NTOBTOPEHHI. AHAJIi3 BIJIBOTY iMaro noka3as 3MEHIIIEHHS
KUTBKOCTI 0COOMH TIpH JoiaBanHi B cepenosue Jmime HY 1o 55,7% (553 imaro) mopiBHSHO 3
koHTponeM (1251 ocobuna). Y HOCHiAHUX MyX CHOCTEpiramd (PEHOTHITOBI BiIXWICHHS: 3MiHa
3abapenenHs tina — 32% (16/50), myxmuan — 26% (13/50), nedexti xkpuna — 24% (12/50),
nedextre Tinno — 12% (6/50) ta 6e3 roioBu — 6% (3/50). 3a 3romOBYBaHHS TUYMHKAM KOMITIEKCY
HY 3 ans0yMiHOM, YHCENBHICTh iMaro, 110 BIJIETUTH, cTaHoBHIIA 94,9% 1 CTATUCTUYHO HE Bi/Ipi3-
HSUTAcs BiJl KOHTPOJIFO.

Omxe, TOCTIDKEHHS MATBEP IO BICOKY TOKCHIHICTh HaHOUacTHHOK PbFel, y koHIIeHT-
pauii 60 Mk Ha 50 MJT CepeIOBHIIIA, 1110 BUSBUIIOCS Y 3HIDKSHHI BUJIHOTY iMaro a0 55,7% Ta mosiBi
YHUCITICHHUX MOP(OJIOTIYHHX BiXMIICHB (ITyXJIMHH, Ae(EeKTH KPUII Ta KiHIIBOK). BcTaHOBNIEHO, 10
BUKOPHCTAaHHSI CHPOBATKOBOTO abOyMiHY SIK JCTOKCHKAHTA JI03BOJISIE 3HU3UTH PIBEHB JETalb-
HOCTI Ha TlepeAiMariHaTbHUX CTa IisIX (BHJIIT iMaro CTaHoBHB 94,9% MOPIBHSHO 3 KOHTPOJIEM), IO
CBIYHTH IPO MOKITUBICTH HEUTpai3allil HeraTHBHOTO BILTMBY CBHHIICBMICHUX HAHOCTPYKTYP 32
JIOTIOMOT OO OLTKOBHX arcHTIB.
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FETEPOAOIYHA EKCINPECIA KAACTEPIB TEHIB BIOCUHTE3Y
MPUPOAHKX CMNOAYK 13 HETUINOBUMW TEEHAMW CTIMKOCTI
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Banakh K., Kurylenko O., Tistechok S. HETEROLOGOUS EXPRESSION OF
BIOSYNTETIC GENE CLUSTERS WITH UNUSUAL RESISTANCE GENES. This study is
focused on the discovery of novel antibiotics through the heterologous expression of biosynthetic
gene clusters (BGCs) containing unusual resistance genes. Using AntismashBLAST tool two
BGCs were identified in Streptomyces sparsogenes and Nocardia puris, carrying additional copy
of gene coding for -subunit of proteasome and gene coding for isoleicyl-tRNA synthase,
respectively. These clusters were cloned by the transformation-associated recombination (TAR)
method using Saccharomyces cerevisiae and transferred into optimized Streptomyces host strains
via intergeneric conjugation. This approach is suitable for the activation of “silent” BGCs and
characterization of new bioactive natural products.

IlosiBa Ta moImMpeHHs Pe3UCTEHTHOCTI 10 aHTUOIOTUKIB cepest OaKTepii 3anuIaeThes Of-
Hi€I0 3 HAWOLTBII MIOOATBHHX MPOo0sIeM cboroieHHs. OHUM 13 IUTSXIB BUPILIEHHS i€l pobieMu
€ TIONTYK HOBUX aHTUOIOTHKIB, SIKI CHHTE3YIOThCS aKTHHOMIIIETAMH, OCKUTBKH Ii MiKpoopra-
HI3MH — HAHOUTBIN BiZIOMi TIPOAYIICHTH Pi3HUX OI0JIOTIYHO AKTHBHHUX CIOJYK.

3a nonomororo 0i0iH(OPMATHYHUX IHCTPYMEHITIB, a caMe BUKOPHUCTOBYIOUN 0a3u JaHHUX
MiBIG 1 AntismashBLAST, 6ymo obpano maBa kmactepu OiocuHTeTHuHHX reHiB (KBI)
MAXF01000131.1 i QNRE01000006.1 y 6axrepiii Streptomyces sparsogenes ta Nocardia puris,
BiAmoBiaHO. Sk 3ammT it norryky 1ux KBI™ O0yno BUKOpHUCTaHO aMiHOKHCIIOTHI ITOCTiIOBHOCTI
TeHIB pe3nucTeHTHOCTI epnC Ta mupM, O MICTATBCSA y KIacTepax ernoHeMilmHy (Streptomyces
hygroscopicus) 1 mymnipouuny (Pseudomonas fluorescens) BiINOBiIHO. BUKOpUCTaHHS TeHiB
pesucteHTHOCTI i nontyKy HoBux KBI™ m03Bosst€ ineHTH(])IKYyBATH CIIONYKH 3 OTSHIIIHO HOBH-
MH MEXaHi3MaMH JIii, OCKUTbKM HasBHICTh CICHU(IYHOr0 reHa CTIHKOCTI BCEpeIrHI Kiactepa
9acTo BKa3ye Ha MIIlICHb MMOTEHIIIHOTO aHTHOIOTHKA Y KITITHHI TTaTOreHa.

JIis KIOHYBaHHSI IUTOBHX KJIACTEpIiB OyJI0 BHKOPHCTAHO onTuMizoBaHuidi Meton TAR
(transformation-associated recombination). MeTtox nossrae y pekomOiHarlii Mi>k FOMOJIOTYHIMH
minsakamu JIHK i wac Tpancdopmarttii apixmkiB Saccharomyces cerevisiae. Byno ckoHCTpy-
HOBaHO J1BA YOBHUKOBI BEKTOpH, 10 MicTiaTh AutsHKU JIHK, romomoriuni g0 (uaHKyrOuux
ninsHoK, oopanux KBI'. Takox BEKTOpH MICTATh 0-CyOOuHHUIO K1 TOKCHHY IpDKIKIB, MO
IHIIYKY€ThCS 3@ HAsIBHOCTI T'aJIaKTO3H, K CEJICKTUBHUI Mapkep. B pesynbTaTi Oyiio oTpuMaHO
TpaHcgopMaTH APKIDKIB, 0 MicTITh knactepu MAXF01000131.1 1 QNRE01000006.1.

3a craHgapTHHX JaboparopHux yMoB 1iiboBl KBI™ yacTo 3anuimmaroTbesi «MOBUa3HUMID)
(KpUITHYHAMM) Yepe3 BIICYTHICTH CeIU(IYHUX MPHPOIHUX PETYIIATOPHUX CUTHATIIB. OTHUM 3
nusixip aktrBaii Takux KBI' € BUKOpHCTaHHS TeTepoJIOTIUHUX TOCHOIapiB — J00pe BUBUCHUX
MIKpPOOPraHi3MiB, II0 MAlOTh 3MiHEHUH TeHOM I €(eKTUBHOTO NMPOIYKYBaHHS Oa)KaHHUX CIO-
nyk. Jnst excrpecii knonoBanux KBI™ sik reteponoriuni rocnoaapi 0yino oOpaHo mramu Strep-
tomyces albus dell4, S. albidoflavus dell4 3 mocuneHoro ekcrpecieto rena adpA, Streptomyces
lividans Y AA9 Ta Streptomyces coelicolor M1154. OtpumaHi 1a3miau, M0 MIiCTSITh KIIOHOBaHi
Ki1actepu, OyJ10 BBeIeHO B KiiTHHE Escherichia coli WM6026, siki 3ronom 0yiio BHKOPHCTAHO SIK
JIOHOp UTl MIDXKPOJIOBOI KOH IOTAllil 3 BHIIEIIEPEPAXOBaHUMK CTpenToMinieTaMu. HacTymHum
KpPOKOM Tiepei0aueHo TMepeBipKy aHTHOIOTMYHOI aKTUBHOCTI OTPUMAaHHX TPAaHC-KOH OTaHTiB
METO/IOM arapoBHX OJIOKIB IIIO/I0 TECT-IITAMIB MiKPOOPTaHi3MiB.
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HAAEKCTIPECIA TETEPOAOTYHOTO FEHA 4-TIAPOKCUMAHAENAT
OKCHAA3N B KAITUHAX MOTEHLUIMHOIO NMPOAYLLEEHTA MA
AMYCOLATOPSIS BARTONIAE DSM 45807
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Berkii M.-M., Deneka M., Yushchuk O. OVEREXPRESSION OF HETEROLOGOUS
4-HYDROXYMANDELATE OXIDASE GENE IN AMYCOLATOPSIS BARTONIAE DSM
45807 — POTENTIAL GLYCOPEPTIDE PRODUCER. Glycopeptide antibiotics (GPAs) are a
class of natural compounds derived from actinomycetes, with unique cross-linked heptapeptide
cores, which are usually glycosylated and sometimes have additional aliphatic side chains. There
are five types of GPAs. Clinically important GPAs belong to types I and IV — represented with
vancomycin and teicoplanin, respectively, and their derivatives. A biosynthetic gene cluster (BGC)
similar in structure to the BGCs of GPAs was identified in the genome of Amycolatopsis bartoniae
DSM 45807, although this BGC was silent. It was assumed that the overexpression of the
heterologous 4-hydroxymandelate oxidase gene (knm26), which is responsible for the conversion
of 4-hydroxymandelate to 4-hydroxybenzoylformate, further converted into 4-hydroxyphenylgly-
cine (Hpg, a part of the GPA backbone), will lead to the activation of this BGC. Consequently, the
aim of the current work is to verify whether knmZ26 overexpression will indeed lead to the activation
of the GPA production.

I'nmixonentuani antubiotrku (I'TIA) — e kimac npUpOIHUX CIOMYK, OTPUMAHHUX 3 aKTHHO-
MIIIETIB, 3 YHIKAJIbBHUMHA MAaKPOTPHITUKIIIYHAMHI a00 MaKpPOTETPAUKIIIYHIMH TeIITAITeIITHIHIMHA
SIIPAMH, SIK1 3a3BHYal TIIIKO3WITIOIOTHCS Ta 1HOJI MarOTh JIOJATKOBI amihaTHaHi O19HI JTaHITFOTH.
Po3pizastots 5 TrmiB ToikorenTraiB. ['TIA I-ro THITy MicTATh amiaTHIHi aMiHOKUCIOTH B TIOJIO-
eHHsX | Ta 3 menTUaHOTO AApa, a BCl 1HII aMiHOKUCIIOTH MpeJcTaBiieHi apoMatnaHuMu. Cepen
I'TIA II-ro Tumy 3ycTpidaroThCsl CIOIYKH, sIKi MICTATh B MOJOXKEHHAX 1 Ta 3 apoMaTH4Hy Ta
amQaTHyHy aMiHOKHACIIOTH BiJIIOBITHO, 200 JIB1 apoMaTHYHI aMiHOKUCIOTH. B crionmykax I1I-ro
THUITY BCl aMIHOKHCIIOTH aryliKOHY apoMaTHyHi, aite Mk 1 1 3 € mornepeunnii 38’130k, Haperri, B
crioykax IV-Tumy cTpyKTypa arfiikoHy 30ira€Thest i3 CTpYKTypOIO arilikoHy croiyk IIl-ro tumy,
asie BOHM HecyTh OiuHMi aidaTnanuii maHmor. AHTHOIOTHKY [-IV THIIIB NPUTHIYYIOTh CUHTE3
KIITMHHOI CTiHKM ['pamM-MO3UTHBHUX OakTepiil i Bimomi sk mandarentumu. IcHye Takox V-it
crpykTypHui THIT [TIA, aie 10 ckiaay Horo BXOIATh HErTIKO3HWITHOBaHI CIIOYKH, 110 MArOTh 1H-
Iy MIlIeHb 1 He 3HAWIIDIA KITIHIYHOTO 3aCTOCYBaHHS. BaXKTMBUMH KIIHIYHHMU TITIKOTIETITHIAMA
€ BaHKOMIIMH ¥ TeiKoraHiH Ta ixHi cuHTeTr4Hi noxiaHi. Bei I'TIA mpoaykyroThesi akTHHO-
Mineramu — I 'paM-TIO3UTHBHUMH MilleTiaTbHUMU OaKTEPiIMH 13 BEJIMKIMHU T'€HOMaMH.

B nonepenniit podoTi B reHoMi Amycolatopsis bartoniae DSM 45807 Oyno BUSIBIICHO
knactep reHiB 6iocuaTe3y (KbI') Hepimomoro I'TIA, mpote 1mtaM He 3MaTHUIA 10 aKTHBHOI TPO-
nyxkuii ['TIA, o poouts 1ieit KBI' — Ha3Banmii aba — MoBYa3HUM. AHali3 in silico naB 3MOTy
MPHUITYCTUTH, 1110 BiICYTHICTh IPOAYKII{ aHTMOIOTHKA CIIPHUMHEHA HECTAUCO T'eHa (epMeHTa 4-
rigpokcuManenar okcunasu (Hmo), skuil BiAmoBizae 3a eram nepeTBOPeHHs 4-TiIpOoKCUMaH-
nenary B 4-rinpokcuOeH3011popMiaT, OCTaHHIA Hamali TIepeTBOPIOETHCS B 4-TiMpOKCH()EHLITITI-
v (Hpg), sxwit € gactrHOIO Kapkacy [ TIA. Mu npHITyCTHIH, 10 €KCIPECist TAKOTO TeTepOIIOTiv-
HOTo0 TeHa Moxke 3arrycTuTd poaykiiro ['TIA. [l excripecii o6pano ren Hmo mposytienTa kineo-
MituHIB Actinokineospora auranticolor DSM 44650 — knm26. CKOHCTpYIOBaHO iHTETpaTHBHUN
Bektop pTEHMO, 1110 Hece knm26 nomineHuid i1 KOHCTUTYTUBHOTO TipoMoTopa ermEp. BexTop
niepeHeceHo B xirituan DSM 45807 3a momomororo MixkpoaoBoi kol torauii 3 Escherichia coli
ET12567 (pUZ8002). Ha nmanoMy ertami 3iHCHIOETBCS IIEpEeBipka 3[ATHOCTI OTPHMAHHX
PEKOMOIHAHTHUX IITaMiB 10 ipoayKii [ TIA.
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PO3POBKA TA ONMTUMI3ALISA AMNEPOMETPUYHOI BIAIPYBIH-YYTAUBOI
BIOCEHCOPHOI CUCTEMW HA OCHOBI BIAIPYBIHOKCUAASHU
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Buzhak A., Berketa K., Dzyadevych S., Soldatkin O. DEVELOPMENT AND
OPTIMIZATION OF AMPEROMETRIC BILIRUBIN-SENSITIVE BIOSENSOR SYSTEM
BASED ON BILIRUBIN OXIDASE. In this study, an amperometric biosensor for bilirubin
detection was developed, using bilirubin oxidase immobilized within a glutaraldehyde-based
membrane on the transducers. A semipermeable poly-m-phenylenediamine membrane was
employed to eliminate the interfering effects of substances commonly found in biological
fluids. The optimized biosensor features a broad linear range, high selectivity, and rapid
response time, making it suitable for applications in clinical diagnostics, medical testing
systems, and biochemical research.

Cepen xim040BHX 0i0MapKepiB NATOIOTIH MEYIHKK Ta IIUTYHKOBO-KHIIKOBOI'O TPAKTY BakK-
TBe Micle nocinae 6iipy6iH. Moro HaUTMIIIOK BUKIIMKAE IHTOKCUKAILIIFO OPTaHi3MYy, MABUIICHHS
KOH IOr0BaHOro OL1ipy0iHy BKa3ye Ha IPOOIEeMH 3 )KOBUIO UM TI€4iHKOI, HEKOH FOTOBAHOTO — Ha
aHeMiro. Bucokuii piBeHb XapaKTepHHIA TaKOXK JUTS TEMATHUTIB, IIPO3Y, paKy Ta HU3KH CHHIPOMIB,
a'y HOBOHApODKEHUX 3arpOKye HE3BOPOTHIM yPaKSHHSIM MO3KY.

BinmoBinHo, B KIiHIYHIA TPAKTHIIl IIBUIKE Ta TOYHE BU3HAYCHHS KOHIICHTpAIl OLTipy-
OiHy Mae KpUTHYHE 3HaUeHHA i moTpeOye TOYHUX Ta HAIIMHUX MeTo/iB BuMiproBaHHs. Ha Bin-
MiHY BiJl CTaHAAPTHUX METO/IiB BU3HAUCHHS, TAKHX SIK CIIEKTPO(OTOMETPist, KAIUIAPHHI eJIEKTPO-
(bopes abo xpomarorpadist, 6iI0CEHCOPHI TECT-CUCTEMHU XapaKTePU3YIOThCS KOPOTIIIHM YaCOM aHa-
T3y, TIOPTAaTUBHICTIO, BITHOCHOIO JICIICBM3HOIO BUMIPIOBAHHS, & TAKOX BIJCYTHICTIO CKJIAJIHOI
MPOOOMIrOTOBKK YX TPOMI3IKHX TIPUIIAIIB JUIA aHAi3y, MO POOUTH iX OUIBII ONTHMALHAM
IHCTPYMEHTOM JJIs JIETeKLIi1 010I0rYHO aKTMBHUX PEYOBHH B KITIHILI.

Tomy MeTor0 HaIoi poOOTH CTaIO CTBOPEHHS Ta ONTHMI3aLlis aMIIEpOMETPUYHO]1 O1Tipy-
O1H-4yTIIMBOT O10CEHCOPHOI CHCTEMH. B SIKOCTI 010CEIEKTHBHOTO €lIEMEHTY 010CeHCOpa BUKOPHC-
TOBYBaIM OUTipyOIHOKCHIA3y, iIMMOOLITI30BaHy Ha IMOBEPXHI MEepeTBOpIOBaYa B Kparull IIyTa-
poBoro anpjeriay. EH3uM katanizye oKUCHeHHs OinipyOiHy 1o OutiBepauHy, SKUi Ha MOBEPXHI
MIEpPEeTBOPIOBaUa OKHUCHIOEThCS NpH moTeHniani —0,15 B 3 yTBOpEeHHSIM BiBHUX €JIEKTPOHIB, IO
3MIHIOIOTb CHITY CTPYMY Y BUMIpIOBAJIBHIi CHCTEMI IIPOMOPLIMHO 0 KOHIEHTpallii aHamiTy. J{s
MIIBUIICHHS CEJICKTUBHOCTI TIJI €H3MMHOIO MEMOpPaHOI METOJIOM EJIEKTPOIOIiMepH3allil
(hopMyBaJIM HATTIBIPOHUKHUH I1ap ToJTi-MeTa-(QeHIeHTiaMiHy.

YV nporieci po3pobku 6ioceHcopa 0yIto ONTUMI30BaHO TApaMETPH MPUTOTYBAHHS €H3UMHOT
MeMOpaHH, 30KpeMa MiTiopaHo ONTHMaTbHI KOHIIEHTpAIlii TIIyTapOBOTO albACTiAy Ta SH3UMY.
Byno omiHeHo BIUMB 10HHOT cvitk, OydepHOT EMHOCTI Ta KOHIIEHTpaIlii Oifika Ha BEIMYUHY BiJI-
TYKY, a TAKOXK MEPEBIPEHO CEIEKTHBHICTH 1010 MOXKJIMBUX 1HTEP(EpEHTIB Oi0OTIYHUX 3pa3KiB.
B xo71i JoCTiKEeHHS aHATITHYHNX XapaKTEPHCTHK PO3POOIICHOr0 OioceHcopa 0yITo mokazaHo, 1o
BiH XapaKTEpH3y€eThCS IIMPOKUM JiHIHHIM (10 1000 MKM) i AMHAMIYHUM Jiaria3oHoM poboTH (10
2500 MkM), HU3BKOIO TpaHUIICO BU3HaYeHHA (7,5 MKM) Ta rapHOIO BiITBOPIOBAHICTIO Pe3yJib-
tariB (RSD = 6,7%). Bymo moBeneno, mo po3podieHuii 6i0CEHCOp € MEPCTICKTHBHIM TSl BUKO-
PHCTaHHS B O10XIMIYHHX JOCTI/PKCHHSX Ta KIIHIYHIA TIarHOCTHIII.

PoGora BukoHaHa 3a miaTpuMku Tpoekty HAH Vkpainm mocmimHHIBEKAM J1aboparo-
pism/rpyniam mosnonux yaennx HAH VYkpaiau 11 npoBeeHHS TOCHIiDKEHb 32 TPIOPUTETHUMUI
HanpsIMaMHy PO3BUTKY HAayKH 1 TexHiku y 20262027 pp.
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OLIHKA TOKCUYHOCTI HAHOYACTUHOK OKCHAY NTPAGEHA
HA MOAEAI DROSOPHILA MELANOGASTER
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Vasyichenko L., Hovorova K., Morozova N., Protsenko O., Prylutskyy Yu. ASSESS-
MENT OF THE TOXICITY OF GRAPHENE OXIDE NANOPARTICLES ON DROSOPHILA
MELANOGASTER MODEL. Graphene is a promising nanomaterial, but its increasing use poses
a potential risk to the environment and human health. The toxic effect of Graphene Oxide (GO) on
Drosophila Melanogaster at low concentration region (10* — 10-! pg/mL) was studied in detail.
Specifically, at a concentration of 10~ ug/mL, a significant lethal toxic effect was observed. These
results prove that GO toxicity is concentration-dependent, highlighting the need for careful
environmental monitoring. The study provides important data on how even small amounts of
nanomaterials can impact living organisms.

I'paden — MoHOATOMHMIA IIAp aTOMIB KapOOHY 13 TEKCAarOHAIBLHOI CTPYKTYPOIO, KU
BOJIOIi€ YHIKAJIbHUMH (Hi3UKO-XIMIYHUMH BIACTUBOCTSAMH, 30KPEMA, EIIEKTPIHYHUMH, TETUIOBUMH,
ONTUYHUMH Ta MeXaHiuHUMHU. CaMe ToMy BiH Ta HOro MOXi/Hi, Hanpukna, okcua rpagena (OI),
€ TIEPCIICKTHBHIMH HaHOMATepialaMH B Taly3i MaTepialo3HaBCTBA, CHEPIeTHKH 1 O10METUITNHH.
3pocTaHHs MacmTabiB BHPOOHHIITBA Ta PAKTUIHE 3aCTOCYBaHHS MaTepialliB Ha OCHOBI TpadeHa
3yMOBIIOE€ TIOTEHUIMHNN PU3HK iX HOTPAIUIAHHSA y HABKOJHWIIHE CEPENOBHIIE, IO MOTpedye
JIeTaNbHOI OLIHKM TXHBOT TOKCUYHOI [Iif HA )KUB1 OpraHizMu. {1 BUBUEHHS TOKCUYHOCTI IpageHa
BUKOPHCTOBYBAIN PI3HI MOJENIBbHI OpraHi3Mu, BKJIIOUYaro4d OakTepii, BomopocTi, ampibii Ta
Hematonu. Tak, mokasano, mo Ol 3a Bucokux KoHIeHTparii (50—300 MKT/MIiT) BUKITMKAB 3HAYHI
MOBEJIIHKOBI PO3JIaJId Ta MOPYIICHHS PO3BHUTKY Y MyX JIiHiI Oregon-R, BKITFOYAIOUN 3HWKEHHS
JIOKOMOTOPHUX 3IIIOHOCTEH JIMIMHOK, ()OTOTAKCUC Ta TEOTAKCHC IOPOCTHX OCOOHH, TUIIMUCTICTh
kpui ta penotunosi nedexru (Priyadarsini et al., 2019). Busisneno 3Haunmii TokcuuHuii BB Ol
3a HU3bKHUX KoHLenTpaiit (1,5 Ta 10 Mxr/mi) Ha Myxax minii w!//® (Guo et al., 2021). Oxnak i
JIOCITIIDKEHHS HE JIAF0Th 3MOTH OI[IHUTH 3araibHy TOKCHUHICTh Ol Ta 1OB’s13aHi1 3 HEFO MeXaHI3MU
nii. Drosophila melanogaster € KIaCHYHUM MOJCITGHEM OpPTaHI3MOM, SIKMHA IIUPOKO BHKO-
PHUCTOBYIOTh HE JIMIIIE Y TEHETUYHHX, a i TOKCUKOJIOTIYHUX JAOCTI/PKEHHIX. BinTak, Metoto wiei
pobotu Oyn0 OMIHUTH TOKCHYHMI edekT Bomopo3unmHHOro OI' 3a HM3BKMX KOHIIEHTpaiif
(104-10"" mxr/mum) Ha myxax Drosophila melanogaster. Tokcuunicts OI' 10CIiKyBaIH HIIIXOM
BHECCHHS IIMX HAHOYACTHHOK JIO0 CTAHAAPTHOTO ITOKUBHOTO CEPENOBHINA 32 PI3HUX KOHIICHT-
patiii. Myx yTpuMyBaJTi 3a CTaHAApTHHX JJabopaTopHUX YMOB. KinbKkicTh 0coOWH TokoiHHS F1
BUKOPHCTOBYBAITH SIK TIOKA3HHK KUTTE3MATHOCTI Ta PEMPOLYKTUBHOTO YCIiXy. SIK KOHTPOIIb — JI0
cepeoBHILa J0/IaBaJIU JUCTHIBOBAHY BOy. sl KOXKHOT KOHLIEHTpALiT IPOBOIIIN TPH TOBTOPH.
V pesyibTari, B MeKax KOHLEHTpawii Bogopo3urHHoro OI' 10#-10-2 MKI/MIT CTATHCTUYHO 3Ha-
YYIIOTO 3HIKEHHS KUTBKOCTI HAIIAIKIB TIOPIBHSIHO 3 KOHTPOJIEM HE BUSBJICHO. 32 KOHIICHTPAITIT
BopopozurHHOro OI' 5x107 MKr/mi1 Oyl1a TEHAEHLIS 10 HOMIPHOTO 3MEHIIEHHS YUCeIbHOCTI F1.
Haperuri, HaiiGimpln BUpakeHMH TOKCHYHHN e(eKT 3agiKcOBaHO 3a KOHIICHTpAIi BOIOPO3-
urrHOro O 107! MKI/MII, 1110 TIPOSIBIIAIOCS CYTTEBUM 3HIKEHHAM KUTHKOCTI Hanaakis. OTpumani
PE3yIBTATH CBIMYATH MPO KOHIECHTPAIIHHO-3aJIC)KHUH XapaKTep TOKCHIHOI i BOJOPO3YHMHHUX
HaHoyacTUHOK OI.
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PO3POBKA TA ONTUMI3ALIA BIOCEHCOPA HA OCHOBI IMMOBIAISOBAHOI
MPYBATOKCUAA3N ANA BUSHAYEHHA AKTUBHOCTI
ANAHIHAMIHOTPAHCOEPA3U

Inemumym monexynapnoi dionoeii i eenemuxu HAH Ykpainu,
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Vakhovskyi Ye., Mruha D., Dziadevych S., Soldatkin O. DEVELOPMENT AND
OPTIMIZATION OF A BIOSENSOR BASED ON IMMOBILIZED PYRUVATE OXIDASE
FOR THE DETERMINATION OF ALANINE AMINOTRANSFERASE ACTIVITY. In this
study, an amperometric ALT-sensitive biosensor based on pyruvate oxidase was developed and
optimized. The conditions for immobilization of the bioselective element were optimized, along
with the concentrations of the substrate, coenzyme, and cofactor. The main analytical performance
characteristics of the biosensor were evaluated. The obtained results demonstrate that analytical
characteristics of the developed biosensor are suitable for determining ALT activity in complex
biological fluids.

AnaninaminoTpascepaza (AJIT) € pepMenToM, 110 KaTajizye 000pOTHY peaKLito TpaH-
CaMiHyBaHHS MK &JJaHIHOM Ta 0-KETOTIIyTapaToM 3 YTBOPSHHSM MipyBaTy Ta IilyTamary. Bucoki
koHreHTparii AJIT MICTATBCS B IUTO30J1i TENATOIUTIB, IPOTE BiH TaKOK MPHUCYTHIH 1 B IHIIHX
TKaHWHAX B 3HAYHO HIDKYMX KOHIIEHTpAIlisix. Yepes 1ie BiH € BUCOKOIH(POPMATUBHUM Giomap-
KEpOM CTaHy IMEYiHKH, IO IIMPOKO 3aCTOCOBYEThCA B KIIHIUHIN mpakTuii. Tpaauiiizi MeToau
BU3HAYEHHS aKTHBHOCTI allaHiHaMiHOTpaHc(epasu BKIIOYAIOTh KOJIOPUMETPItO, CIeKTpodoTo-
METPII0, XeMLUTIOMIHECIIeHITif0, XpoMaTorpadiro ta ¢urroopumMerpito. [IpoTe 11i MeToan CynpoBo-
JUKYFOTBCS TICBHUMH HEJIOJTIKaMH, HAIPHKIIaJl, HEOOXITHICTIO CIEiabHOTO JOPOTOBAPTICHOTO
o0J1aTHaHHsI, KOIITOBHUX PEAKTHUBIB, CIICIIAJIbHO HABYCHOTO TIEPCOHAITY Ta CKJIAIHOT IMiATOTOBKH
3paskiB. HaromicTh ammepoMeTprdHi 6i0CEHCOPH PO3TILIAIOTECS SIK EPCIICKTHBHA AIbTEPHATH-
Ba TPAAUIIIHHUM aHATIITUYHIUM MeToZiaM BU3HaueHHs akTUBHOCTI AJIT 3aBIsiku MPOCTOTI KOHCT-
PYKIIii, eKOHOMIYHOCTI, BITHOCHO BHCOKIi IIBHJKOCTI pOOOTH Ta MOXIIMBOCTI 3a0€3IeueHHS
0e3IepepBHOrO MOHITOPHHTY B PSKUMI PEalbHOTO Yacy.

VY wiif po6oTi OyJI0 CTBOPEHO aMIIEPOMETPHYHHUI Gi0CEHCOP HA OCHOBI MipyBaTOKCH-
nasu (I1Okc) mna BusHaueHHs akTHBHOCTI AJIT. B excrmepuMeHTI BHKOPHCTOBYBAJIACh
CTaHJapTHA TPUEIECKTPOIHA aMIIEPOMETPUYHA CUCTEMA. BiOCeIeKTHBHUIN €eMEHT CTBOPIO-
BaJIM IUTIXOM 3aKitoueHHs pepMmenty [10ke (otpumanoi 3 Aerococcus viridans) B TOTIMEpHY
ciTKy 3 poTonomimepy PVA-SbQ (monimepusyerbes npu A=365aM). @epmeHTHUI Tenb (110
mictuB 4,86 On. akt./Mkn [1Oxkc, 10% rinepuny i 5% BCA) 3wmimnyBamu i3 ¢doTtononiMepom
(xoHmeHTpariero 19,8%) y cnipigHomeHHi 1:2 ta ompomiHtoBamy Y®-CBITIOM 3arajibHOIO
npHKIIaneHoo eHeprieto 2,4 Jhx. OxpiM npoueaypu iMMoOiizanii, Takoxk OyI0 ONTHMI30BaHO
napameTpu pododoro pozunny (pH, OyhepHa eMHICTb, KOHIIEHTpaITil cCyOCcTpaTiB Ta KOpepMeHTIB
[Oxc ta AJIT).

AHaNITHYHI XapaKTEePUCTUKH PO3po0IICHOTo 6ioceHcopa Oyl HACTYIIHI: JIiHIMHMI Tiana-
30H pobotu ceHcopa cknas 1-500 On. axt./n AJIT, yytmusicts — 0,75 HA/xB Ha 100 Ox. akT./n
AJIT, mimit nerekiii — 1 O, akt./m AJIT. Po3po6ienuii 6ioceHcop 0y10 anpoOoBaHoO Ist JETeKIIii
aktuBHOCTI AJIT y 3paskax cHpoBaTKU KpoBi (KOpeyis Mixk BiuMipstauM BMictoM AJIT i 36ara-
yeHnMu 3pazkamu R = 0,99569). OtpumMani qaHi MiATBEPIIIN TPHIATHICTE PO3POOIICHOrO 6io-
CEHCOpY JUTS BAMIPIOBAaHHS KJIIHIYHO 3HAYMMUX KoHIeHTparii anamity (10-300 On. akt./nm AJIT).

Poboma suxonana 6 pamxax npoekmy 2025.07/0161 3a ¢pinancysanna Hayionanvroeo
¢hondy oocnioacensv Yrpainu.
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BMNAMB HOKAYTY IEHA bldD HA MPOAYKLIKO A47934 | MOPOOAOTYHY
ANOEPEHLUIALIKO Y LUTAMI STREPTOMYCES TOYOCAENSIS NRRL 15009

Jlvsigcwvruii Hayionansrull yHigepcumem iveni leana @parka,
sy I pywescoxoeo, 4, m. JTvsis, 79005, Vkpaina, e-mail: oleksandr.vedybida@lInu.edu.ua

Vedybida O., Yushchuk O. IMPACT OF THE bldD GENE KNOCKOUT ON A47934
PRODUCTION AND THE DEVELOPMENT IN STREPTOMYCES TOYOCAENSIS NRRL
15009. S. toyocaensis NRRL 15009 is a producer of the unique glycopeptide antibiotics A47934.
Streptomyces species have many global transcription regulators, such as AdpA, BIdA and BIdD,
which impact on morphological development and antibiotic production in model organisms.
However, the impact of AdpA, BldA, and BldD on the production of A47934 and morphological
differentiation in S. foyocaensis NRRL 15009 has not yet been studied. In this work, the gene bldD
was knocked out in S. foyocaensis NRRL 15009 to investigate the impact of bldD gene knockout.
The S. toyocaensis AbldD strain does not produce A47934 and exhibits no morphological changes,
although its morphology development is faster than that of wild-type S. foyocaensis NRRL 15009.

BIdD € opHuM i3 BaJIMBHX 1 KPUTHYHUX ITI00ATBHUX PETYIISITOPIB Y IPEACTABHUKIB POIY
Streptomyces. BldD € rio0agpHUM penpecopoM, SIKUi iHri0ye paHHIO eKCIIpecito reHiB Mopdore-
He3y. OnmHak Takok 0yIio BUsBIIeHO, o BldD 31aTHuMi BIUTMBATH Ha IPOIYKITiIO aHTHOIOTHKIB Y
MOJIEJIBHUX 00’ €KTax.

S. toyocaensis NRRL 15009 € oqauM i3 piKiCHUX MPOIYLEHTIB ITIKONENITUAHUX aHTU-
o6iotukis (['TIA) cepen npencraBHUKIB pony Streptomyces. S. toyocaensis NRRL 15009 npoaykye
VHIKaJIbHUH 32 cBO€to OynoBoro I TIA A47934, saxuii He MiCTUTB 3JIMIIIKIB I[yKPiB i MICTUTB CYJIb-
(arny rpymy. OnHaK y Jiteparypi BiICYTHs iHGOPMAITS PO BILIMB TIIOOATBHUX PETYIISATOPIB,
Takux sk AdpA, BIdA i BldD na npomykmito A47934 y S. toyocaensis NRRL 15009.

Jns mocnimkenHs BBy rena bldD Ha npoaykito A47934 1 mopdosoriudy audepeH-
miamito y mrami S. toyocaensis NRRL 15009 6y1no ctBopeHo mram S. foyocaensis NRRL 15009 3
JeNeNiitHIM HOKayToM TeHa bldD. MytanTHuii mtaM S. toyocaensis AbldD 6yrno ctBopeHO Me-
TOJIOM JIENICIITHOTO HOKAyTy Yepe3 MOABIHHMI KpocHHTOBEp. i1 11b0ro OyIJIo CKOHCTPYHOBaHO
HokayTHHH BekTop pKOBIADLR mumsixom KiIoHyBaHHS JTIBOI i MPaBoi (MIAHKYIOYHX ITOCHTITOB-
Hocteld reHa bldD y cyimumnuit Bektop pGUSA21. pKOBIADLR OyB mnepenecenuii y
S. toyocaensis NRRL 15009 metomoM MixkpooBoi KoH roraiiii. OTpuMaHuii mtam S. toyocaensis
NRRL 15009 (pKOBIdDLR) 6yB macaxoBaHwWii y TpH payHAX Oe3 CENeKIii Uil iHIyKyBaHHSI
BTOPUHHOTO KpocuHToBepy. Kionu mramy S. foyocaensis AbldD BepudikoByBav, BUKOPHCTO-
Bytoun [JIP.

Jns nocmimkenas Mopdoorii oTpuMaHuidi MyTaHTHHN mTaMm S. foyocaensis AbldD Oys
BUCIsSTHMI Ha arapu3oBaHi cepenosuina ISP1, ISP2, ISP3, ISP4, ISP5, ISP6, ISP7 i SFM, a nocisu
poiHKyOoBaHi Bripoiosx 168 rox ipu 30°C. [poxykitiro A47934 y mtami S. toyocaensis AbldD
JIOCITITAIT METOJIOM O10TECTIB 3 arapoBUMHU OJIOKAMH 13 BUKOPUCTaHHAM Itamy Bacillus subtilis
HB0950 sik 'pam-11o3uTHBHY TeCT-KyabTypy. IIpoaHasizyBaBILIH YaIlIKy 3 IOCiBaMH 1 GioTecTaMu
OyIo BUSIBIIEHO, 10 HOKayT reHa bldD y mtami S. toyocaensis NRRL 15009 we BmmBae Ha
MOpQOJIoTito, alie MPU3BOUTH 10 BTpaTH mpoaykiii A47934 Ha arapu30BaHUX CEpeIOBHIIAX
ISP2 i ISP3.

[Nonpu BiACYTHICTH BIUIMBY HOKayTy reHa bldD Ha Mopdomoriro, mraMm S. toyocaensis
AbldD noteHuiitHo Mae npuiBHAIIeHY Mopdororiuny audepeHmianito. st BUSBICHHS IOTO
¢akty, mtam S. foyocaensis AbldD 6yB BucisHMit Ha arapusoBaHi cepenosumia ISP1, ISP2, ISP3,
ISP4, ISPS5, ISP6, ISP7 i SFM y Bu3HaveHi TOUKH Yepe3 KoxkHi 24 ToJ1. BIpooBXK 168 ro., 1mo
JO3BOITIUIO (hepEHIIiiHO POiHKyOyBaTH ToukH. [lichs iHKyOyBaHHS OTPHMAHUX IMOCIBIB OYIT0
BUSIBJICHO, IO ITaM S. toyocaensis AbldD y nopiBrsHHI 3 iraMoM S. foyocaensis NRRL 15009
Mae IPUIIBUIIICHII MOpdorenes Ha arapru3oBanux cepenopumiax ISP1, ISP2, ISP3, ISP4 i SFM.
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PO3POBKA METOAY OTPUMAHHSA BIAKIB SACCHAROMYCES CEREVISIAE
TA OLIHKA iX BIOAOTYHOI AKTUBHOCTI
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Zarva E., Bilchenko K., Schevchenko D. DEVELOPMENT OF A METHOD FOR
OBTAINING SACCHAROMYCES CEREVISIAE PROTEINS AND EVALUATION OF THEIR
BIOLOGICAL ACTIVITY. Yeast biomass is a rich source of biologically active compounds;
however, the rigid cell wall limits the efficient recovery of water-soluble components, and conven-
tional autolysis yields no more than 40% of total biomass. A novel three-stage processing method
combining CO--fluid extraction, autolysis, and autoclaving was developed for Saccharomyces
cerevisiae, increasing the yield of water-soluble components up to 70% and enriching them with
amino acids, peptides, nucleic acids, microelements, and carbohydrates. Dietary supplementation
with up to 10% of these components accelerated body weight recovery in Wistar rats and altered
physiological and immunological parameters, indicating their potential application in functional
foods after further mechanistic studies.

biomaca npibKIKiB € OaraTuM JpKepesroM O10I0rYHO aKTUBHUX CIIONYK, 30KpeMa, OuIKiB
(mo 40% Bim 3arambHOI MacH), BITaMiHIB, MIKPOEJIEMEHTIB Ta HyKJICTHOBHX KHCIOT. OIHaK 100pe
PO3BHHEHA KJIITHHHA CTIHKA, Ha sIKy rpumagace 25—30% macu, poOUTh BUKOPHCTAHHS IPDKIKOBOL
6ioMacu Hee(peKTUBHUM a00 HEMOXIIUBUM. [IpoTsrom GaraTbOX pOKIB BEAYTHCS JOCIIHKEHHS
100 PO3POOKH METOJIiB OTPUMAHHS BOJOPO3YMHHUX KOMITOHEHTIB APIKIDKIB, 1 €IMHUM HIHPOKO
3aCTOCOBYBAaHHM CIIOCOOOM IEepepoOKH IphKIHKOBOI OiomacH € aBroii3. BogHouac neid merof
JO3BOJISIE TIEPEBECTH Y BOAHY (azy He Ounbire 40% Bix 3araabHOI OioMacH.

Mera nocmipkeHHS — pO3pOOUTH HOBUI e()eKTUBHHI METO OTPUMAHHS BOJAOPO3YHMHHHIX
KOMIOHEHTIB fpbxmxiB (BPK), mpoBecTy iXHIO MEpBUHHY XapaKTEPUCTUKY Ta BU3HAYUTHU 0ioJIo-
TIYHY aKTUBHICTb. Y poOOTI BUKOPUCTAHO IPUKIDKI Saccharomyces cerevisiae; XapaKTePUCTUKY
CKJIaTy 3IIMCHIOBAIN 32 JJOTIOMOTOO CIIEKTPATLHOTO aHAITI3y, O10XIMIYHHX METOJIIB BU3HAUCHHS
HYKJICTHOBHMX KHCJIOT 1 BYTJICBOJIIB, & TAKOXK BMIcCTY ioHIB. OIiHKy GiooriuHoi aktuBHOCTI BPK
MIPOBOJIMITM HAa CaMIIIX IIypiB JiHil Wistar BIKOM 4 MicAIll Ha MOJIEI BTPATH Ta MOJAIIBIIIOTO
BIJHOBJICHHSI MacH Tijla 32 YMOBHU TOJyBaHHS TBAapHH CTaHAAPTHUM KOMOIKOpMOM, 6ioMacoro
JpiKKiB Ta orpuMannMy BPK. Busnadany nuHaMiky MacH Tina, TeMIepaTypy Tija Ta KiIbKICTh
IMYHOKOMIIETCHTHHX KJIITHH y KPOBI.

Po3pobiieHo KOMOIHOBaHHMI METO] TIepepOOKH IPIKHKOBOT OioMacH, skuid BKrodae CO»-
(hTroiIHY eKCTpaKIIifo, aBTONI3 Ta aBTokIaByBaHHs. Buxin BPK cranoBuB 6im3sko 70% Bin 6io-
Macu ApikmkiB. Cknajg BPK 30arauenmii aMiHOKHCIOTaMU, IENITUAAMH, HYKJIETHOBUMH KHCIIO-
TaMH, MIKpOelneMeHTaMH Ta ByTJIeBojaMu. BmoueHHs 1o ckiamy xomOikopmy 1o 10% BPK
MPUCKOPIOBAJIO BiJJHOBJICHHSI MacH TIa B E€KCHEPUMCHTAJIBHUX TBAPHH MOPIBHAHO 3 ILIOO
Oiomacoro apibkmKkiB. KopensiidHuii aHami3 Mixk 3MIHOFO MacH Tijla Ta TOBEPXHEBOKO TEMIIEpary-
POIO TiJIa BUSIBUB YiTKO BUPaXXEHY HETaTUBHY KOPEILIIHHY 3a1exHICTb (r = —0,76) B IHTaKTHIi
TPpymi MOJOJUX IIypiB. BogHOoUac y rpymax TBapuH, sIKi OTPUMYBAIX B CKJIafi KOpMy Oiomacy
JpixpkiB Ta BPK, Taka 3a7exHICTh MK 3MIHOFO MacH TiJjla Ta TeMIIepaTyporo Tisia Oyia BiZICy THSL.
BusiBnieHo, 1o BKIIFOYEHHS 0 CKIIaLy KopMy Oiomacu npixmki Ta BPK cympoBomkyBamocs
3MEHIIICHHSIM KUTBKOCTI IMyHOKOMITETCHTHUX KITITHH y KPOBOTOIII €KCIIEPHMEHTAIBLHIX TBAPHH.

OT1ox po3po0IIEHO TpUeTamHUd MeTox 0OpOOKK JMPLKIKOBOI OioMacH, sIKMi JO3BOJISE
otpuMyBati BPK, npuatHi 17151 BKITIOUSHHSI 10 MPOAYKTIB (PYHKIIIOHAIBHOTO XapuyBaHHsI MiCIIs
JIOJaTKOBOI'0 BUBYEHHS IXHIX MEXaHI3MIB Jil.
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Kvasnytsia A., Rusakova M. DETERMINATION OF THE ABILITY OF CERTAIN
STRAINS OF PSEUDOMONADS TO FORM BIOFILMS. In vitro analysis reveals that
P. aeruginosa strains rapidly form uniform, mature biofilms with high formation coefficients within
24 hours. In contrast, P. chlororaphis and P. fluorescens exhibit significantly slower and uneven
biofilm development. These kinetic and morphological differences enable the classification of these
Pseudomonas strains into two distinct biofilm-forming groups.

CroroHi icHye rocTpa nmpobieMa OTPUMAHHSI SHEPTil 3 BUKOPUCTAHHSIM ATbTCPHATHBHIX
Joxepen. Jlis i BUpileHHsS po3pOOISIFOTECS Ta BJOCKOHATIOKOTHCS OI0TEXHOJOTIYHI MTiIX0H, B
SIKHX aKTHBHO 3aCTOCOBYIOThCS Mikpooprauismu (Mosr Ta im., 2017). [t CTBOpEHHS MiKpOOHO-
MAJMBHUAX €JIEMEHTIB BUKOPUCTOBYIOTHCS TPEACTABHUKH Pi3HUX TAKCOHOMIUHHX TPYII, Y TOMY
yucni Pseudomonas spp., CHUTFHUIMHU XapaKTEPUCTHKAMH SKUX € 37[aTHICTb J0 MPOAYKLIi peroKc-
aKTUBHUX CIIOJIYK Ta YTBOpeHHs OiorutiBku (MaHyena Ta iH., 2023).

Meroro IoCTipKeHHST OyJIo TIOPIBHSHHS 3aTHOCTI JO Oi1OTUTIBKOYTBOPEHHS OKPEMHUX
TPEeNICTABHUKIB pony Pseudomonas 3a yMOB KyJIbTHUBYBAHHS il Vitro.

Y poboti Oys10 BUKOPUCTAHO HACTYIIHI IITAMH TNICBEIOMOHAN: Pseudomonas aeruginosa
ATCC 27853, ATCC 15692, ATCC 10145, Pseudomonas chlororaphis ONU 111 Tta Pseudo-
monas fluorescens ONU 110. Bci MikpoopraHizMu 0yiio OTpUMaHO 3 KOJIEKIIii KyJIbTyp MiKpo-
oprasi3MiB Kadenpn Mikpobioorii, Bipycosorii Ta 6iotexromorii OHY imeni I. I. Meunnkopa. Ix
TIOTIEPETHIO MIATOTOBKY Ta KyJIGTHBYBAHHS 3/1HCHIOBAIH 32 3arJIbHOIIPUHHITAMI METOAUKAMHI
(3iMOpo Ta iH., 2009). KyapTHBYBaHHS MIKPOOPraHi3MiB JUisl (GOPMYBaHHS acoLlialliil Ha IUTbHIH
MOBEPXHI 3/[IHCHIOBAJIOCH Y CTEPIIIBHUX MOJTICTUPOIOBUX IUIaHIIETaX BIPOJIOBX 48 roa. Merox
JUTSL XapaKTEPUCTHKH TIPoIiecy Oi0TLTIBKOYTBOPEHHSI 3aCHOBAHHH Ha 3IaTHOCTI OapBHHMKA KpUCTa-
JIYHOTO (Pi0JIeTOBOrO 3B’SI3yBAaTUCS 3 KIIITHHAMH Y CKJIAJII acOIlaIlii, sIKi (JOPMYIOTBCS Ha MEXI
po3airy a3 (O’Tyn i Konrep, 1998). Ha mincTaBi oTprMaHNX 3HAUYCHb ONTHYHOI HIUTHHOCTI
po3paxoByBaBcst koegiieHT OiorutiBkoyTBopeHHs (KBY). Mopdomnoriuay XapakTepuCTHKY
JIOCITIDKYBaHUX acolialiii 3aiicHIoBau 3a ornomMororo kamepu Canon EOS 750D (SnoHis) Ta
nporpamHoro 3abesmeueHns Zen 2 (ZeissEfficient Navigation). Koxnuit ekcriepuMeHT 0yJ10
MIPOBEECHO TPHUI, KIJIbKICTh ITOBTOPIB Y KOXKHOMY JIOPIBHIOBAIO ITSITH. SIK TIOKa3aJIM pe3yJIbTaTH,
mramu P. aeruginosa XxapakTepu3yBaJliCh OLTBIIT iIHTEHCHBHEM ()OPMYBaHHSIM acolliarii Ha IIib-
Hilt moBepxHi. Tak, wisa P. aeruginosa ATCC 27853 ta P. aeruginosa ATCC 10145 3nauenHs
KBY komuBanuch Bing 4,5 g0 5,2. IHmi mociipKkyBaHI He-aeruginosa TICEBIOMOHAIN TaKOXK
YTBOpIOBAJH OiOILTIBKY, ayie 3 MEHIIO0 mBHAKICTIO. st Hux npupict KBY 3a mocmimxysaHumit
MPOMDKOK 9acy cTaHOBHTH Jwire Bif 30% 1o 80% y nmopiBHsHHI 3 KoHTponeM. [Ipu nocimkeHi
TaKO>X 3/1HCHIOBATIOCH Bi3yaJIbHE CIIOCTEPEXKEHHS 32 PO3BUTKOM acoLlialliif Ha MUTbHII OBEpXHI
in vitro. BizyasibpHo OyJ0 BCTaHOBIIEHO, 1110 mTamMu P. aeruginosa ATCC 27853, ATCC 15692 ta
ATCC 10145 BuponoBsx nepioi 1o0H KyTbTHBYBaHHS YTBOPIOIOTH IIOBHICTIO 3pLTy aCOLNAIIIIO 3
PIBHOMIpHIM HaIlIapOBYBaHHM 110 MUTbHIN oBepxHi. Lo crocyetses P. chlororaphis ONU 111
ta P. fluorescens ONU 110, To m1s HEX CIIOCTEPIraBCcst HEPIBHOMIPHHH PO3MOIUT KITITHH: OLTBIIT
IIJIBHI JJISTHKY, HABKOJIO SIKMX BUSIBIISUTUCH «TIPOTATHHWY 3 MEHIIIOK0 KUTBKICTIO OakTepiit a0o 3a
X BIJICYTHICTIO.

OTmxe, crocTepekeHHsS 3a MOP(OJIOTIYHO CTPYKTYpPOIO acomiamiii JTOCHiIKyBaHUX
MIKpOOpPTraHi3MiB MATBEPIKYE BIMMOBIIHI KUTBKICHI TOKa3HUKU IHOTO Tporiecy. IlopiBHIHHS
IHTEHCHUBHOCTI YTBOPEHHSI O10TITIBKH BUKOPUCTAHUMU Pseudomonas spp. J03BOIIIIO PO3IIOIUTH-
TH iX Ha Bl TPYIH BiIOBIHO IO IIBHIKOCTI YTBOPEHHS Ta PIBHOMIPHOCTI PO3MOBCIOKEHHS
acoliarii Mo MITbHIA MOBEPXH in Vitro.
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Kuup L', Kopooxo M.!, Apxunosa B.!, Conarkin O.!, J3anesuy C.!2

AOCNIAKEHHA METOAIB IMMOBIAISALLIT TAFOKO300KCUAA3K
HA MOBEPXHKO pH-YYTAUBUX NMOABOBUX TPAH3NCTOPIB

! Inemumym monexynapuoi bionozii i cenemuxu HAH Yipainu, eyn. 3abonommozo, 150,
M. Kuis, 03680, Yxpaiua,; *Kuiscoxuti nayionansnuti ynisepcumem imeni Tapaca Illesuenxa,
eyi. Bonooumupcvra, 60, m. Kuis, 01033, Yrpaina; e-mail: iraknp125@gmail.com

Knyr 1., Korobko M., Arkhypova V., Soldatkin O., Dzyadevych S. INVESTIGATION
OF GLUCOSE OXIDASE IMMOBILIZATION METHODS ON THE SURFACE OF PH-
SENSITIVE FIELD-EFFECT TRANSISTORS. This study compares three methods of immobili-
zation of glucose oxidase on surface of pH-sensitive field-effect transistors for glucose detection.
The influence of the enzyme manufacturer on the biosensor's performance has been evaluated. The
results showed that both the immobilization method and the origin of the enzyme significantly
affect sensitivity and stability. Each enzyme preparation required individual optimization con-
ditions. The results obtained are important for improving the design of biosensors and developing
reliable and cost-effective glucose monitoring systems.

I'mroko3a € KITFoYoBAM 0i0MapKepoM Y KITIHIYHINM TIarHOCTHIIL, 30KpeMa TSl BUSIBIICHHS Ta
KOHTPOJIIO I[yKpOBOTO Aia0eTy i iHIMX MeTaOOoNiYHUX MOpyIIeHb. PerynspHuil MOHITOPHHT ii
KOHIIGHTpalii HeoOXimHUN A KOpEeKILii Tepamii Ta Hpo¢iTakTUKH YCKIaaHEHb. Tpauiiitai
METOIY BU3HAYCHHS (CIIeKTpodoTOMETpHYHI (DepMEHTATHBHI aHAJTI3H, BUCOKOS(EKTUBHA PiITUH-
Ha Xpomatorpadis) 3a0e3NedyroTh BUCOKY TOYHICTh, OJHAK IOTPEOYIOTH JIOPOTOBapTICHOTO
o0JraTHaHHsl, KBaTi(hiKOBaHOTO TIEPCOHAITY Ta TPUBAJIOT TPOOOITIATOTOBKH.

bioceHCOpHI cHCTEMH € ePCIIEKTHBHOIO AJIbTEPHATHBOIO TPAAULIHHAM METOAAM, OCKLIb-
KU JIO3BOJISIIOTH NPOBOJUTH IIBUAKMI aHami3 0e3 CKIaTHOI MiArOTOBKM 3pasKiB, MOXKYTh OyTH
MIHIQTIOPH30BaH1 IS TIOPTATHBHOT'O BHKOPHCTAHHS Ta MAFOTh 3HAYHO HIDKYY BapTICTh MOPIB-
HSHO 3 KIACHYHHMH JTA0OpaTOPHUMH METONAaMH, [0 POOHTH IX JOCTYIHHMH IS IIHPOKOTO
3aCTOCYBaHHsI, 30KpeMa B IIEPCOHAIBHUX CHCTEMaX MOHITOPHHTY.

Meroro pobotu Oy10 MOPIBHAHHS TPHOX METOIB iMMOOiTi3aLi rirroko3ookcuasu ('O )
Ha [TOBEPXHIO TPAH3UCTOPIB: KOBAJIEHTHOTO 3IIMBAHHS y Kparli pO3uuHy TJIyTapoBOIo am)z[eri;[y
(T'A), immo0imizanii B HacnueHuX rmapax ['A ta (1)0T0n0n1M6pH3au11 y Matpuii PVA/SbQ min aiero
Y ®-BUIpOMiHIOBAHHSL. OKpemiM 3aB1aHHIM JOCTIDKEHHS OyIia OIiHKA BIDTUBY MOXOKEHHS Ta
JoKepena (epMeHTy Ha aHANITHYHI XapaKTepUcTHKH OioceHcopa i3 BukopuctaHHsaM ['OJ] Bin
pizHHX BUpOOHUKIB: Sigma, Genzyme, Fluka ta JIsBiBCchKOTO 3aBOY ApixIKiB (JI3T).

ITpoBeneHi JocTiHKEeHHs MOKa3alld, 10 aHATITUYHI XapaKTepPUCTUKN 0i0CeHCOpa BU3HA-
YalThCs HE JIMIIE 00paHHM METOIOM iIMMOOLTI3allil, a i 1HIUBITyaIbHAMH BIACTUBOCTSIMH TIpe-
napary ¢epmenrta. ['OJ] Sigma neMOHCTpyBaia HAWBHUIY YyTIMBICTh MPH 3IIUBAHHI B Kparuii
T'A, toni sx 'Ol Genzyme — nipu immo0imizaii B mapax ['A. 'O/l BupoOHuirTea JI3]] 3a6e3me-
gyyBasia cTaOlIbHUH BIATYK MPHU BCIiX TPhOX METOAAX IMMOO1ITi3allii, mpoTe Majia HUXK4Y BeJH-
yuny BiAryky. 'O/l Fluka mponemoHcTpyBaia HalHIDKYI aHATIITUYIHI XapaKTEPUCTHKU He3a-
JISKHO BiJ MeToIy iMMOOLTI3allii, 10 CBIIYUTH MPO HEOOXITHICTh MOJAIBIIOT ONTHMI3aIT
yMoB ii iMMoGii3artii.

OTprMaHi pe3yJIbTaTH CBiT4aTh, 0 MIPU po3poOITi 6ioceHcopiB HEOOXiJTHO ONITHMIi3yBaTH
MeTo]] iIMMOOLTI3aLii HE JIMIIIE CTOCOBHO THITY (bepMeHTy, a i 3 ypaxyBaHHsIM Horo BI/Ip06HI/IKa
IponemoHCTpOBaHO, IO OZIMH 1 TOH camuii pepMeHT Pi3HOTO MOXODKEHHS MOJKE CYTTEBO Bipi3-
HATHCA 32 e(heKTUBHICTIO IMMOOLTI3aMii Ta pyHKIIOHYBaHHA y CKJIaji O10CeNeKTHBHOI MEMOpaHH.
OtpuMaHi JaHi € BXIMBHMH IS BIOCKOHAJIECHHS OIOCEHCOPHHMX TEXHOJIOTIA Ta CTBOPEHHS
e(eKTHBHUX MEPCOHATII30BaHMX CUCTEM KOHTPOJIIO PIBHS TITFOKO3H.

Poboma Oyna euxonana 3a niompumxu Hayionanvhoeo ¢ondy docniosxcenv Ykpainu 6
pamxax npoekmy 2025.07/0161.
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PIBHOMAHITHICTb NMPEACTABHMKIB POAY MICROMONOSPORA
TA IX TIOTEHLIAA MPOAYKYBAHHA BTOPUHHMWX METABOAITIB

Jlvsiecbkutl Hayionanvrull yHieepcumem iveHi leana @parka,
sy I pywescoroeo, 4, m. Jlvsis, 79005, Vrpaina, e-mail: kompanieckkarina@gmail.com

Kompaniets K., Roman 1., Gromyko O. DIVERSITY OF REPRESENTATIVES OF
THE GENUS MICROMONOSPORA AND THEIR POTENTIAL FOR PRODUCING SECON-
DARY METABOLITES. This study aimed to assess the biosynthetic potential of representatives
of the genus Micromonospora by combining bioinformatic analysis and optimization of cultivation
conditions. To clarify the taxonomic position of the studied strains, phylogenetic analysis and
average nucleotide identity calculations were used. It was found that soil isolates generally have
larger size genomes and more biosynthetic gene clusters than strains from other environments.
According to the analysis, cultivation conditions were optimized. In particular, the addition of 5%
glucose as a carbon source to the nutrient medium enhanced antimicrobial activity against the
test culture.

Pe3ucTeHTHICT 10 aHTHUOIOTHKIB 3aIUIIAETHCA TJIO0ATBHOK MPOOIEMOIO AJIsl OXOPOHH
37I0POB’sl, II0 3YMOBIIFOE HEOOXIJHICTh MOIIYKY HOBHX CIONYK. AKTHHOMILICTH € KJITHOYOBUM
JOKEPETIOM TaKAX META0OJTITIB 3aB/SIKH CBOIM YHIKAJIbHUM ()epPMEHTATHUBHUM CHCTEMaM, 3JIaTHAM
YTBOPIOBATH MOJICKYJIM 3 IIMPOKHM CIIEKTpoM OioJioriyaoi aktuBHOCTI. Cepen HHX pin
Micromonospora, npyruii 3a TIOMMPEHICTIO B KIaci Actinobacteria, mpuBepTae 3HaUHy yBary sk
MEePCHEeKTHBHA TPyNa Ui JOCTIIKEHHS BTOPHHHHUX MeTa0omiTiB. [IpencraBHUKN 1bOTO POy
BiZIOMi CHHTE30M aMiHOTTIKO3UIHUX aHTUOIOTHKIB, TAKUX K TEHTaMILIMH, BEpAaMIluH, CU30Mi-
uH 1a iH. (Hifnawy et al., 2020).

VY poboti Oyno mpoaHarizoBaHo 110 reHOMIB aKTHHOMIIIETIB poxy Micromonospora,
iH(popMaLiito Tpo SKuX Oys0 oTpuMaHo 3 6a3 maHux, Takux sk LPSN (https:/Ipsn.dsmz.de/) Ta
NCBI Genome (https://www.ncbi.nlm.nih. gov/datasets/genome/) [ BCTaHOBJIEHHSI TaKCOHO-
MIYHOTO TIOJIOKEHHSI Ta EBOITIOIIIHIX 3B’S13KiB BHIIB OYII0 ITOOYIOBaHO (1)1J'IOF€H€TI/I‘IHC JIepeBo 3
MIITBEPHKEHHAM PE3YIBTATIB Uepe3 POo3paxyHOK CepelHbOl HYKICOTHUIHOT IIEHTHIHOCTI, BUKO-
puctoBytoun BeOiHcTpyMeHTH REALPHY (https:/realphy.unibas.ch/realphy/) ta EzBioCloud
(https://www.ezbiocloud.net/tools/ani) BiamosimHo. 3a momomororo BebcepBicy antiSMASH
(https://antismash.secondarymetabolites.org/) BcTaHOBIIEHO, 1110 PO3MIp F€HOMIB KOJIMBAETHCS B
Mexax 5,3—8,7 MO. 3a pe3yasTaTamu IPOBEACHOTO aHAJI3Y BHSBIICHO, 1110 TS BUJIIB, 130JIb0BA-
HUX 3 IPYHTOBUX CEPEIOBHIII, XapaKTepHa TCHACHINIS IO OUIBIIOro po3Mipy FeHoMa i OLIBIIOT
KUTBKOCTI O10CHHTETHYHUX TeHHHUX KJIACTEPIB Y TIOPIBHAHHI 3 IHIITMMH 130JI5ITAMH.

BpaxoByrouu 11 pe3yabTaTd, MOJAJbIII TOCIIKEHHS CIIPSIMOBAHI Ha ONTUMI3allil0 YMOB
KyJIbTUBYBaHHS, 1100 MOCHIUTH OIOCHMHTETHYHY aKTHUBHICTh IITaMiB. Y XOi BIOCKOHAICHHS
CKJTaJly TIO>KUBHOTO CEPEIOBHIIA MMPOAHATI30BAHO BILTUB Pi3HUX [DKEPENT BYTJIEIIO, Cepel SKUX
TJIFOKO3a y KOHIIEHTpaIlii 5% 3a0e3reuniia BUCOKHH PIBEHb aHTUMIKPOOHOI aKTHBHOCTI OO0
TECT-KYJIbTYPH.
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Kocsuenko K., Cornuxona K., I'anin B.

PO3POBKA ®AYOPECLIEHTHOTO METOAY
BMSHAUEHHSA KIAbKOCTI XAOPOIEHOBOI KUCAOTH

Xapxiscvruil HayionaneHutl yrieepcumem ivens B. H. Kapasina,
matioan Ceoboou, 4, Xapxis, 61022, Vrpaina; e-mail: kosiachenkokristina@gmail.com

Kosiachenko K., Sotnikova K., Ganin V. DEVELOPMENT OF A FLUORESCENT
METHOD FOR QUANTIFYING CHLOROGENIC ACID. A fluorescent-based method was de-
veloped to accurately quantify chlorogenic acid within casein—polyphenol supramolecular comp-
lexes. These complexes enhance the stability and bioactivity of polyphenols, making them
promising for use in functional food products.

Xunoporenosa kuciora (CGA), o7MH 3 TIpeCTaBHUKIB MOJTi(EHONBHUX CIIONYK, SKa Ma€e
AHTHOKCHIAHTHY, IPOTH3aMAbHY, AHTHMIKPOOHY, TeMaTonpOTeKTOPHY, aHTH(1n6p0THqHy AKTUB-
HiCTb. Y 3B’3Ky 3 UM ii OTPUMAHHS MPE/ICTABIIAE BEJIMKUH iHTepec, B TOMY YHCHI 1 IPH OTpH-
MaHHI1 (by}lKLIlOHaJII:HI/IX HpO,Z[YKTlB Xap4yBaHH. CGA mpucyTHS B KaBOBUX 3€pHaX, 516J1y1<ax
YOPHHUIII, COHSIIHUKOBOMY IIPOTI Ta IHIIHX POCIHMHHIX IIPOJYKTaX. VYenix nporiecy BUIISHHS 1
HOJIAJIBILIOTO IOCikeHHs OionoriuHoi aktiBHOCTI CGA BH3HAYA€THCS METOAAMH ii BU3HAUCHHSI.

Haii6inbm nommpeHuM 1 TOYHUM METOJIOM BU3HaueHHs KibkocTi CGA e BUCOKOe(eK-
TUBHA PIIUHHA XpoMaTorpadis 1 KarmspHuiA efekTpodope3. OMHaK i METOIN BUMAraroTh TPH-
B&JIOI MIJITOTOBKH 3pa3KiB 1 BUKOPUCTaHHS JOPOroro oOJaJHaHHS i He MOXKYTh OyTH eKcrpec-
HHMMH, IO BOXJIMBO TPU PO3pOOII HOBUX TEXHOJOTIH. BifHOCHO MpOoCTuii 1 MIBUAKHUIA CIEKTPO-
(boromerpuunmii Meto ] Bi3HaueHHs: CGA Mae 0OMeKeHy CeNeKTUBHICT 1 BUMAarae TOHKOTO OUH-
meHas CGA. Bcee OUIbII IIMPOKe 3aCTOCYBaHHS B aHAJIITUYHUX METO/IaX, B TOMY YHMCII 1 BU3HA-
YeHHI MOJi(EHONIBHUX CIIOIYK, 3HAXOIATh MeToM (pyopeciieHIlii, a00 HaBIakw, ePeKTUBHICTh
raciaHs ¢uryopectieHitii. OcoOauBuUi iHTEpecC Y bOMY BiIHOIIECHHI ITPEACTABIISE BUKOPUCTAHHS
KapOOHOBHMX KBAHTOBUX TO4YOK. Llelt MeTox moenHye B co0i BUCOKY UyT/IMBICTH 1 IIBHIKICTH
aHAaJIi3Yy, 110 0COOIMBO MEPCIIEKTUBHO AJIst KOHTPOIO KibKOCTI CGA y (yHKIIIOHATBHUX MPOTYK-
Tax XapuyBaHHS.

Mertoro nanoi poboTtr € Momudikarist Metoay s BusHaueHHs CGA, sika OyJia BUIIUICHA 3
COHSIIIIHIKOBOTO MIPOTY 1 BKITIOUCHA B CYIPAMOJICKYIIIPHI KOMILICKCH Ka3eiHy MOJIO3HBA.

Meroauka. CuHTe3 KapOOHOBUX KBaHTOBHUX Touok (CQDs) Ha ocHOBI deHinedpuny 31ikic-
HIOBAJIM TJpOTepMaTbHIM criocoboM. [HTeHcuBHICTh (iryopectentii otpumanux CQDs Bu3Ha-
YaJi Ha CIIEKTPOGITyOpUMETPI TIPH YacToTi 30ymkeHHs 363 HM. MakCUMyM CBITiHHS (iKCyBain
Ha 9acToTi 457 HM.

Pesynprati. AHami3 3MillleHHS MaKCUMyMY JIOBXKHHH XBHJTI 3aJICKHO BiJl KOHIIGHTpPAITT
XJIOPOTEHOBOI KHCJIOTH B PO34MHI 3 IOCTIHHOIO KoHIIeHTpattieto CQDs mokazag: 1 — 1110 npu Mak-
cumMaitbHii koHIeHTparii CGA Mae mictie 6atoxpomae 3miteHHs Ha 44 um. Lle € mokazom ¢op-
myBaHHA KoMIniekciB CQDs—CGA, sike CYIpOBOMKY€ETHCS TepeOyIOBOIO ENEKTPOHHUX CTaHIB
YTBOPEHOTO KOMITICKCY. 2 — IS 3JISKHICTh HE € JIHIHHOKO 1 TIpe/ICTaBIcHa TBOMA JUISTHKaMH. Y
Jiana3oHi HU3bKkKX KoHIeHTparii (0,0025 mo 0,025 Mr/mir) XJIOPOreHOBOT KHCIIOTH Ma€e Miclie
MOHOTOHHE 3MillleHHS] MAKCUMYMY B JIOBFOXBHJIBOBY OOJIACTb, 10 BKa3ye Ha BHCOKY quJmBiCTL
CQDs 1o XJIOpOreHOBOT KHCIIOTH. [Tpu 36i1bIenHi kKoHneHTpanii CGA Mae Miclie «yTOBiUTbHEH-
HsD» IIBHAKOCTI 3MIIIICHHS MaKCHMyMy (bnyopecueHun 1[0 MO)KE BKa3yBATH HA KyMyJIA THBHHIA
edekT B npouec1 3B’sI3yBaHHS 1 BUXIJ HA CTAIliOHAPHUIA PIBEHb (PIIyOPECICHIIIi HE3aIeKHO Bif
kouneHTpanii CGA. Li pe3yapraTi J03BOISIOTE IPUITYCTHTH, 110 171t CQDs icHye KifTbKa pizHHUX
nieHTpiB 3B’s3yBanHsa CQDs 3 CGA.

BucnoBku. ByrneneBi CQDs MoxyTs OyTH BHKOpUCTaHi B SIKOCTI iH(OpMaTHBHOTO
ceHcopa npu Bu3HaueHHi koHteHTpanii CGA i pH JOCTiPKEHHI MEXaHi3MiB KOMILIEKCOY TBOPECH-
HSI MDK XJIOpOreHoBoro kucrotoro i CQDs. ITopsia 3 1M, BeMMKUN TPaKTHYHUNA iHTEpeC Mpe-
CTaBJISI€ JTOCIIDKEHHS MOMIIMBOTO YTBOPEHHS CYHNPOMOJEKYISIpHMX KoMIulekciB MKk CGA i
OinkamMu, 30Kpema kazeiHomM, 3 MeToro cradiizarii CGA i 3MiHH 1 61070TT4HOT AKTUBHOCTI.
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OUIHKA TOKCHNYHOIO TA TEHOTOKCHUYHOT O MOTELJIAAIB
BIOHAHOKOMMNAEKCY HSA-CDTE HA MOAEABHOMY OB’EKTI
DROSOPHILA MELANOGASTER

Jlvsigcwvruii Hayionansrull yHigepcumem iveni leana Oparka,
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Los V., Holub N., Horbulinska S. ASSESSMENT OF THE TOXIC AND GENOTOXIC
POTENTIAL OF THE HSA-CDTE BIONANOCOMPLEX ON THE MODEL ORGANISM
DROSOPHILA MELANOGASTER. The influence of CdTe QDs and their bionanocomplex with
human serum albumin (HSA—CdTe QDs) on fly emergence (toxic potential) and the frequency of
dominant lethal mutations (genotoxical potential) on Drosophila melanogaster wild type Oregon
R strain were studied. It was shown that the HSA—CdTe QDs did not demonstrate toxic effects on
the development of D. melanogaster, unlike CdTe QDs. But neither HSA—CdTe QDs nor CdTe
QDs exhibit genotoxic effects. Thus, HSA—CdTe QDs can be considered a promising and relati-
vely safe nanobiotechnological tool for in vitro fluorescence bioimaging, For in vivo studies this
complex can be used in model organisms, but it is not recommended for human.

Kanmiii-renmypumnai kBanToBi Toukn (CdTe KT) meMoHCTpyrOTh TpuBaTy il iHTCHCHBHY
(hTyopecIieHITiFo, TPHIATHICTH A0 010 YHKITIOHAITI3AIliT, III0 3yMOBITIOE 1X ITUPOKE 3aCTOCYBAHHS
B OIOMEIUYHHX JOCIIHKEHHAX 1 JiarHocTHIl. [1poTe pu MPOHWKHEHHI y KIIITHHW, BOHHU 3B’S-
3yIOThCS 3 KIIITHHHUMH MAaKpPOMOJIEKYJIaMH 1 3MIHIOIOTh IXHi (DYHKIL{, 110 IPU3BOAUTE 0 LUTO-
TOKCUYHHUX 1 TEHOTOKCHYHHX e(ekTiB. ToMy aKTHBHO TPHUBAIOTH JOCIIJDKEHHS, CIPSIMOBaHI Ha
3HWKEHHS 1XHBOT TOKCHYHOCTI IUISXOM KOH FOTramii 3 010CYMiCHHMHM IOJIIMEpaMH, 30KpeMa, 3
JIFOJICBKMM CHPOBATKOBUM aitbOyMiHoM (HSA). ToMy MeToro HaImoro JociiKeHHs O0yJ10 BH3HA-
YEeHHS TOKCHYHOI'O Ta TEHOTOKCHYHOro moTeHmiany OioHaHokomiuiekcy HSA-CdTe KT sk
MOTEHLIMHO 0e3MeYHOro IHCTPYMEHTY JUIsl (PIyOpECLEHTHOrO Oi0IMIKUHTY 3 BUKOPHCTAHHIM
Drosophila melanogaster sx MonensHoi cucteMu. MyX KyJIBTUBYBIU B TEPMOCTATI 32 TEMIIe-
parypu 25°C B TeMHOTI Ha CTaHAAPTHOMY >KHBUIIBHOMY CEPEIOBHII. Po3urH HAHOYaCTHHOK Ta
oionanokomiuiekc HSA—CdTe BHocWiIM y cepelnoBuIlle JUIS JIMYMHKOBOTO 3TOJOBYBaHHS.
Kinnesa xonnentpanis CdTe KT cranosuna 1.5-10° mons/i. st oTpuMaHHst GiOKOMILIEKCY
po3zuns CdTe KT 3mirryBany 3 ans0ymiHOM y criiBBiHOMmEHH] 1:1. Y KOHTpOIIi BUKOPHCTOBYBAIN
5% pozuuH T1r0K03U. Ha miAroTosneHi cepeoBuIa caauinm 1—-2-1eHHUX BIpriHHAX CaMOK 1 caMm-
B, AKUX Yepe3 3 mHI Buasui. Koxaui eKcriepuMeHT POBOMIIN B 4-X TIoBTOpax. [1okasaHo,
mo CdTe KT nocToBipHO 3yMOBITFOBAIN 3HIDKEHHS BIXOAY iMaro (53%) TMOPIBHAHO 3 KOHTPOJIEM, B
Toi yac sik 00podka Hiokomiuiekcom HSA-CdTe KT mokazana piBeHb BUXOy iMaro MOpPIBHSHO 3
KOHTposieM 96%, 1110 He Oyiio cratucTiaro 3HadymuM (p > 0,05). Oxe, kommuieke HSA-CdTe KT
HE BUSIBUB TOKCUYHOTO BIUIMBY Ha PO3BUTOK Drosophila melanogaster, na BinMiny Big CdTe KT.
MmogipHo, nonaanns HSA 10 konoimsoro posunny CdTe KT npurHidye CrioHTaHHE BUBLTbHEH-
Hs ioHIB KaaMmito 3 komiuiekcy HSA—CdTe KT, mo npu3BOAUTh 10 CYTTEBOTO 3HWKEHHS X
€MOpPIOTOKCUYHOTO BIUIMBY, BHSBIISIIOUM TaKHMM YMHOM 3aXUCHUM eekT. [ OIiHKKM TeHOTOK-
cuuHoro noteHniamy CdTe KT Ta HSA—CdTe KT 6y10 3acTocoBaHo TecT Ha JOMiHATHI JIETAIbHI
myTamii (JJIM, %), sikuit € eeKTHBHIM TSl BUSIBICHHS 3HAYHUX XPOMOCOMHHUX MYTAIii, 0
MPU3BOAITE IO 3YIUHKA PO3BUTKY Ha eMOpioHadbHHX cramisx. Yacrora AJIM Hi y Tpymi,
o6pooeniit CdTe KT (3,083 £ 0,073%), Hi y rpymi, 06pobireniit HSA-CdTe KT (2,75 + 0,07%),
CTaTUCTUYHO HE BIPI3HSIMCS BiJi KOHTpodbHOI (2,96 + 0,076%), 1o cBimuuTh Mpo Te, IO
JOCII/DKYBaHI PO3YMHN HE TPOSIBIIIN T€HOTOKCHYIHOTO €(hEeKTy.

Omxe, HSA-CdTe KT MoxxHa po3risoaTd sIK MEPCIEKTUBHUM 1 BIMHOCHO Oe3MeYHMIA
HAHOOIOTEXHOJIOTTYHUI IHCTPYMEHT st (DIIyOPECHEHTHOTO Oi0IMUDKUHTY in vitro. [nst noci-
IDKEHB in vivo 1iel KOMILIEKC MOYKe 3aCTOCOBYBATHCS Ha MOJICNIBHIX OpraHi3Max, OfHAaK He peKo-
MEHIAYETHCA V11 BUKOPUCTAHHSA Y JIFOAWHUA.
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Mapxkesuu C.!, Cpomuxo O.!, ®egopenko B.), Ticreuox C.1?

BIOCUHTETUYHWM NOTEHLAA TA GINOTEHETUUHA XAPAKTEPUCTUKA
MPUPOAHUX ISONATIB POAY SACCHAROPOLYSPORA SP. YA 6-223 TA JE 1-415

! TTveiscukuil nayionamvHuti yHisepcumem iveni leana @panxa, eyn. I pywescvkozo, 4,
M. JIveis, 79005, Yxpaina, °TOB «Excnnodaceny, yi. Bonooumupa Benuxozo, 16, m. JTveis, 79053,
Ypaina; e-mail: solomiya.markevych@lnu.edu.ua

Markevych S., Gromyko O., Fedorenko V., Tistechok S. BIOSYNTHETIC POTEN-
TIAL AND PHYLOGENETIC CHARACTERISTICS OF NATURAL ISOLATES OF THE
GENUS SACCHAROPOLYSPORA SP. YA 6-223 AND JE 1-415. Natural isolates of the genus
Saccharopolyspora were investigated for their biosynthetic potential and phylogenetic position.
LC-MS analysis of secondary metabolite extracts from strains Ya 6-223 and Je 1-415 revealed
putatively novel compounds in Je 1-415, while Ya 6-223 showed peaks probably corresponding
to siderochelin C and cafamycin. Phylogenetic analysis based on gyrB and rpoB gene sequences
demonstrated that the isolates are genetically distinct within the genus and may represent potential
novel species.

[H(DeKiiHI 3aXBOPIOBAHHS 3AJIMIIAIOTHCS OTHIEIO 3 TIPOBIIHMX TPHIHH CMEPTHOCTI Y CBi-
Ti, OTHAK e(i)eKTI/IBHICTL AQHTHO10THKIB MOCTYIIOBO 3HIDKYEThCA Hepes crleKe MOIIMPEHHS PE3HC-
teHTHOCTI. CyJacHMi KIHIYHMI apceHasl € OOMEKEHHUM 1 He BiINOBigae MacmtabaM 3arposH.
HemonasHo BIpoBamKeHi mpenapary 34e0UTBIIOro € IMOXITHAMHA BiJ BITOMUX aHTHOIOTHKIB 1
ITUTAIOTBECS THM CaMHM MEXaHi3MaM CTIHKOCTi. Byke TIoHaj Tpy AECATUIIITTS He OYJIO BiJKPUTO
Ta 3aTBEPPKCHO VIS KIIHIYHOTO 3aCTOCYBAHHS >KOJHOTO TPHHIMMIIOBO HOBOTO aHTHOIOTHKA 3
HIIMM XIMIYHHM KJIaCOM UM MEXaHi3MOM ii. Po3poOka HOBUX aHTHUOIOTHKIB € CKJIA{HUM, TPUBa-
JIMM 1 3aTPaTHUAM TIPOLIECOM, 10 OTpedye 3HAUHUX PECYpCIB Ta MIMOOKHUX AociimkeHsb. [lompu
1e, MMOITYK HOBHX aHTHOIOTHYHHX CIIOJYK 3aJIMIAETHCS KIFOYOBHM HANpsMOM y OOpOTHOl 3
iHdekiitauMu xBopodamu (Farha, 2025).

ITorrepemHi AOCTIPKEHHS IPUPOIHKX 130JIATIB aKTHHOMILIETIB poay Saccharopolyspora,
otpuManux 13 Komekiii KyabTyp MIKpOOpraHi3MiB-IIpOIYLIEHTIB aHTHOIOTUKIB JIBBIBCHKOTO
HAI[IOHAIBHOTO YHIBepCUTETY iMeHi IBana ®paHka, 3acBiAYMIM iXHIN MOTEHHiad y CHUHTE3I
010JI0TIYHO aKTUBHUX CIIONYK. Y 3B’s13Ky 3 1M Oy1to poBeaeHo BEPX-MC anai3 MeTabomTHIX
eKCTPaKTIB 130JATiB Saccharopob/spora sp. Ya 6-223 Ta Je 1-415, a Takox AOCTIKEHO 1XHIO ]i-
JIOTEHETUYHY CIIOPITHEHICTh Y MEXKax pOay Saccharopolyspom Jns otpumaHHs eKCTpaKTlB BTO-
PUHHIX META0OIITIB 130JTH KyJIbTUBYBAIH Y PIAKUX Cepe/ioBHUIIax GYM T1a DNPM, mnicnst goro
3/IiICHIOBJIM €KCTPAKIiF0 METAO0OJIITIB ETHIIALIETATOM 13 KyJIbTYPaIbHOI PIIMHM Ta CYMIILILIO alle-
ToHY ¥ MetaHomy (1:1) 3 Giomacu. Y ckiai eKkcTpakTiB i3omsita Saccharopolyspora sp. Je 1-415
BUSIBJICHO TTIKH PEYOBHH, SIKI 32 pe3yJIbTaTaMH JICpeInTiKallii Mac He MaJd BiIOBITHHUKIB y 0a3ax
JIAaHUX TIPUPOIHUX CIIOJYK, IO MOXKE CBIUMTH MPO IXHIO MOTEHIliiHy HOBU3HY. HaTtoMicTs B
eKcTpakTax i3omata Saccharopolyspora sp. Ya 6-223 inentudikoBaHo MiKH, 110 KMOBIPHO BiATIO-
BifaroTh cuzepoxeniny C Ta kadamilyHy.

JIi1s1 BcTaHOBJICHHS (DUTOreHETHYHOTO TIOJIOXKEHHS 130J1ITIB Ya 6-223 Ta Je 1-415 y Mexax
poxny Saccharopolyspora 6ymno cekBeHOBaHO pparMeHTH TeHiB gyrB (cydomuamst B IHK-ripasm)
Ta rpoB (cybomunuiis § PHK-mosiMepasn). AHani3 mociiIoBHOCTI reHa gyrB Tiokasas, 110 i3071ST
Ya 6-223 ¢opmye crinbHy Ki1agy 3 S. hordei (rram IFO 15046) i3 piBaeM romororii 100,00%.
Just i3omta Je 1-415 HaOmKkIrMu 3a TOMOJIOTIEIO IO TeHa gyrB BUSBIUIHCS S. gregorii (IITam
BMB&8-3) — 86,98% Ta S. gloriosae (mram MLY014) — 86,10%. 3a pe3ymsraramu aHami3y reHa
rpoB 3ot Saccharopolyspora sp. Je 1-415 € HaliOLIBII cIOpiTHEHNM 13 S. pogona (tutam NRRL
30141) i3 piBaem Tomororii 95,04%, Toxi sk i307T Ya 6-223 1eMOHCTpye HAWOUIBITY CHOpiI-
HEHICTh 13 S. rosea (ram A22) — 95,12%.

OtpuMaHi aHi CBiTYaTh MPo PUIOreHETHYIHY BIAMIHHICTB 130JSTIB Saccharopolyspora sp.
Ya 6-223 ta Je 1-415 six Mix co0o0r0, TaK 1 BiJ] HIINX MPEACTABHUKIB pony Saccharopolyspora,
IO T03BOJISIE PO3IVLIIATH X SIK MOTESHIIMHIX TPEACTABHUKIB HOBHX BHAIB ILOTO POJY.
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Haropnasik M.

BMBYEHHSA YCNAAKOBYBAHOCTI BMICTY MPOTEIHIB Y NMEPUAIB BINO3EPHOI
KYKYPYA3W 3 METOH CTBOPEHHSA BITYMIHAHUX BUCOKOBIAKOBWX COPTIB

Binnuyvkuil 0eporcasnuil neoazoziunuil yrisepcumem imeni Muxaiiia Koyroburcvroeo,
syi. Ocmpo3svkoeo, 32, m. Binnuyza, 21100, Ykpaina, e-mail: imnagor@gmail.com

Nahorniak M. STUDY OF THE HERITABILITY OF PROTEIN CONTENT IN
WHITE-GRAIN CORN HYBRIDS FOR THE DEVELOPMENT OF DOMESTIC HIGH-
PROTEIN VARIETIES. The paper presents the results of a preliminary analysis of the breeding
material of the company “MNAGOR” for the creation of high-protein white-grain corn. Significant
genetic variability of the protein content trait among samples of the "M. Ita" series and forms
obtained by crossing with sweet corn White Rabbit is shown. The feasibility of using inbred lines
and the Sh2 endosperm mutation to create a white-grain siliceous hybrid with an increased protein
content is substantiated.

Kykypyn3a € oHi€r0 3 IPOBIAHNX 3epHOBUX KYJILTYP CBITY Ta YKpaiHH, 110 BiIIIrpa€e KITto-
YOBY poJIb y 3a0e3neueHHi POJIOBOIbYOI Oe3MeKH i PO3BUTKY TBApUHHMIITBA. B yMoBax iHTeH-
cudikarii arpapHOro BUPOOHHIITBA OCOOIMBOI aKTyalbHOCTI HAOyBae MiJBHIICHHS MOXXUBHOT
LIHHOCTI 3epHa, 30KpeMa ioro OinkoBocTi (JIaBpuneHko Ta iH., 2016).

OnHuM 13 Haile(heKTUBHIMMX METOJIB CTBOPEHHS HOBHX BHCOKOIIPOIYKTHBHHX (OpM €
ridpumM3altis, o rnependavae CXperryBaHHs JTiHiH-TOHOPIB BUCOKOI OLTKOBOCTI 3 aJallTHBHUMU
Ta BpOXKaiiHUMU 0aThKiBCbKUMH KOMIIOHeHTamMu. KoMOiHalliiiHa 31aTHICTh, TeTepO3UCHUH eeKT
1 mozanbIIMil 106ip 3a MOKa3HUKAMH BPOXKAHHOCTI Ta SIKOCTI 3epHa 3a0e3MeUyIoTh MOXKIIUBICTh
TMOEAHAHHS BUCOKOTO BMICTY OlJIKa 3 TOCTIOAAPCHKOLIHHMMH O3HaKamMH. [Ipy 1iboMy BaXKIIMBOTO
3HAUeHHS HaOyBa€ KOMIDICKCHA OIlIHKA TCHOTHWINB 3a OIOXIMIYHMMHU ITOKa3HHKaMH Ta
CTaOLTBHICTIO MPOSIBY O3HAKK B Pi3HUX arpoekoiyioriyanx ymosax (Pixley & Bjarnason, 2002).
Ionepenuiit aHami3 excrnepuMeHTanpHOro Marepiany kommanii «MHAI'OP» mokasas, 1o
ceTIeKIiifHa JIiHig Oio3epHOi KyKypya3u kpemenucroro tuiy copT 52,0 B/Kp-e-2.3 (3pazok
Ne 857) 3marHa HakormmayBatu 10 12,66% cuporo mpoTeiny, mo Ha 37% MepeBUIIye ITIOKa3HUKN
CTaHAAPTHUX OLT03epHuX TiOpuaiB (y riopumy Baiit KopH 9,23%). AHani3 3pa3kiB cepii «M.ITa»
(Giyoro, »KOBTOTO Ta CHHBLOTO 3a0apBIICHHS) MPOJIEMOHCTPYBAB CTAOLTLHHMI BMICT NPOTEIHY B
Mexkax 8,2—8,8%, Tozi sk iTectpsiMOBaHMUI! BiIOip COPTY, KU CTBOPEHMIT HAa OCHOBI CXpeEILLy-
BaHHS 13 I[YKpPOBOIO KyKypya3oro copty bimmit Kpomuk 52,0 b/Kp-e-2.3 (3pazok Ne 857) ta
BiiOpaHi KpeMeHHCTi (POpMH JO3BOJIMB BUITH Ha piBeHb oHax 12%. Lle minTBepmKkye HasBHICTH
3HAYHOT TeHETUYHOT BapiabeJIbHOCTI O3HAKK BMICTY OUTKa B HASBHOMY KOJICKIIIHHOMY Matepiai.

3a jonoMoroto iHOpeAHUX JTiHii KoJekii kommanii KMHAT'OP» Ta BuXigHOTO Matepiaiy,
310paHoOTro 10 BCil TepuTOpii YKpaiHH, a TAKOXK 13 BUKOPUCTAHHSIM CeJIEKIi 01103epHOT IlyKpOoBOi
KyKypY/A3H 13 TeHOM MyTanii $/2 i3 KoJeKIii aBTopa, CTBOPIOETCS CydacHU Tibpua 61103epHOi
KPEMEHHUCTOI KYKYPY/I3H 13 BACOKHM BMICTOM TIPOTEiHY [Tl GOPOITHOMETBHOT TPOMHUCIIOBOCTI.

Q (AABB) — xo0BTa Kpemenncta X ¢ (aabb) — 6ina, MyTartis engocnepmy rena Sh2.

VY nepmomy noxomindi (Fi) oTpuMamu KyKypyasy 3 reHotunom: AaBb — »xoBTy kpe-
MeHUCTy. Y npyromy mokominHi (F2) oTpumanu cTaHmapTHE pPO3IICIUICHHS 3a TEHOTHUIIOM
1:2:2:4:1:2:1:2:1. Cepen oTprMaHuX TiOpUAIB IPAKTHIHUN IHTEpEC MalOTh BapiaHTH i3 TEHOTH-
namu aaBB — Oiti kpeMeHHCTI 3epHa — romo3urora (dacrtora 1/16) ta aaBb — Ginmi kpemeHHCTI
TeTepO3UTOTHI 3epHa (dacrora 2/16), TOOTO BapiaHTH TOMO3UTOTHI 32 PELIECHBHAM I'€HOM OLJ10-
3€pHOCTI Ta IOMIHAHTHUM I'€HOM KPEMEHHCTOCTI.

3acTocyBaHHS METOY T1OpuIM3aiii y o€ THaHHI 3 010XIMIYHIM aHAJIi30M 3epHa Ta BUKO-
PHCTaHHSIM MapKep-acoLiiOBaHOTO J000py CTBOPIOE TEPEIyMOBH ISl IIPUCKOPEHOTO (opMy-
BaHH: KOHKYPEHTOCIIPOMOYKHUX BICOKOOUTKOBUX TiOPHAIB KyKypyA3u. Y CydacHHX yMOBaxX 3MiH
KJIIMATy Ta 3pOCTaHHS NOTPed Y BUCOKOSIKICHUX KOPMaX CEJeKIIist Ha ITiIBUIIICHHI BMICT 1 SIKiCTh
Oinka HaOyBae CTPATEriYHOTO 3HAUCHHS IS arpapHOro CEKTOPYy YKpaiHu.
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Hectepenko /1., Boponina O.
MIHAMBICTb KAPIOTATTY TA BIATBOPHA 3AATHICTb KOPIB

YKPAIHCBKOI YOPHO-PSIE0 MOAOYHOI MOPOAW
3A PIBHOI YACTKM FOALUTUHCBKOI CMIAAKOBOCTI

Kagpeopa yumonoeii, zicmonoeii ma penpodykmueroi 6ionoeii, HHL] «[ncmumym 6ionozii
ma meduyunuy, Kuiscoxuti hayionanvhuil yrisepcumem iveni Tapaca Illesuenxa,
syi. Bonooumupcoia, 64/13, Kuis, 01601, Ykpaina, e-mail: nesterenkodarina.04@gmail.com

Nesterenko D., Voronina O. KARYOTYPE VARIABILITY AND REPRODUCTIVE
PERFORMANCE OF UKRAINIAN BLACK-AND-WHITE DAIRY COWS WITH DIFFE-
RENT HOLSTEIN ANCESTRY. We evaluated cytogenetic stability in Ukrainian Black-and-
White dairy cows differing in Holstein ancestry. Peripheral blood lymphocytes from 40 cows were
cultured; 200 metaphase plates were analyzed. Cows were grouped by Holstein blood proportion
(75-87.4% vs 87.5-99.9%). Aneuploidy (7.8-8.3%) and chromosome breaks (2.7-2.9%)
remained within background values. The micronucleus test revealed higher genomic insta-
bility in the high-Holstein group (6.5 £0.71%0 vs 3.5 + 0.46%o; p = 0.0012). Micronucleus
frequency moderately correlated with longer service period and higher insemination index
(r=0.31and r=0.27).

TBapvHHUIITBO MOCIIAE CTpaTEriyHe Miclie B eKOHOMILl YKpaiHu, 3a0e3neduyoun Ipoao-
BOJIbUY Oe3MeKy JepyKaBh Ta (JOPMYIOUH SIKICTh XapuyBaHHS HaceleHHs. E(QeKTUBHII pO3BUTOK
ITi€T TaTy31 3HAYHOIO MIPOIO 3ICKUTh Bijl IHTCHCH(DIKAIIIi CKOTAPCTBA Ta IiJBHIIICHHS TCHETHY-
HOTO MOTEHLIaTy NMPOAYKTUBHOCTI BEIMKOi poratoi Xymoou. XpoMocoMHi abeparlii y BETMKOi
poraroi XyJo0u MOXYTh 3HIDKYBAaTH PENPOAYKTHBHY €(EKTHBHICTh, TOMY IMTOTCHETUYHUI
KOHTPOJIb JIOIJILHO BKIIIOYATH B TieMiHHY poOoTy (Holeckova et al., 2021; lannuzzi et al., 2021).
Mertoro OyI10 OIIHATH MIHJIMBICTH KapiOTHITY KOPIB YKPATHCHKOT YOPHO-PSO0T MOJIOYHOI TIOPOIH
(Bos taurus) 3ae)xHO Bill WaCTKW TOJINTHHCHKOI CIaIKOBOCTI Y pi3HI (Pi3ionorivyHi mepioau
BIATBOpPEHHA Ta 1I acoliamiro 3 TMoka3HUKamMu BiaTBopeHHsA. [ocmimkeHo 40 kopiB
IIIT «Arpodipma “J'IyTOBe”» cdopmoBano 1Bi rpymu: 75-87,4% (n =20) i 87,5-99,9% (n 20)
TOJIIITUHCHKOT CMaaKoBOCTI. KynbTHBYBaTH JIlM(l)OL[I/ITI/I nepmbepu/mm KpPOBI; npoaHamgoBaHo
200 meTadas; BU3HAYATA 4acTory aHeYTUTOT I, XPOMOCOMHHX PO3PHUBIB 1 MOKa3HUKH MIiKpOsACp-
HOTO TecTy (JIIM(OITUTH 3 MIKPOSIPOM, TBOSICPHI JTiMporuTH). CTaTHCTHIHY 00pOOKY IPOBO-
JIAITA 3 BUKOPUCTaHHAM t-KpuTepito CThIOZIeHTa, KOPEIBILIHHOTO aHai3y (1) Ta OJHO(PaKTOPHOTO
JMCTICPCIHOTO aHAITi3Y; 3HAYYLIMMH BBaKaJIH BiqMiHHOCTI ipu P < 0,01.

YacroTa ameymioinii y xopiB 3 75-87,4% 1 87,5-99,9% rommTHHCHKOI CIIaJKOBOCTI
craHoBwia 7,8 +£0,34% Ta 8,3+0,73% mimnoeimHo (P =0,540), a 4yacToTa XpPOMOCOMHHX
po3puBiB — 2,7 + 0,58% T1a 2,9 +0,16% (P =0,743). YacTtka mimdormTiB i3 Mikposimpamu Oyna
JIOCTOBIPHO BHIIOK y TBapHH 3 OUTBIIOK YaCTKOI TOMIITUHCHKOI craakoBocTi (6,5 £ 0,71%o
npotH 3,5 £ 0,46%o0; P =0,0012). HaiiBumi noka3HUKHA aHEYIUIOi/ii BUSBICHO y KOPIB MepIol
JaKTamii B repioa TutbHOCTI (7,5 +0,65%), 1m0 MoXe BioOpaXkaTH MiJBHIICHY YyTIHBICTH
MOJIOIMX TBAPHH JIO XPOMOCOMHOI HECTaOLTLHOCTI.

Kopensmifinuii aHaii3 mokaszaB claOKU—TIOMIPHAN MO3WTHBHHUM 3B’SI30K YaCTOTH KIIITHH
i3 MiKpOHllpaMI/I 3 TpI/IBaJ]iCT}O cepBic nepiozly (r=0,31) Ta ingexcoM ocimeHnins (r = 0,27). Otpu-
MaH] peE3yibTaTn CBUILIaTI) npo JIOI.[]J'H)H]CTI) BUKOPHUCTAaHHA MleOHIIepHOFO TECTY SK IPOCTOro
MapKepa TeHOMHOT HecTaOLTFHOCTI i Yac 1000py TBapHWH i TPOTHO3YBAHHS PH3HKY 3HIKCHHS
BIITBOPHOI 3[JATHOCTI. BIDIMB IHIIMX UTOr€HETUYHHX MTOKA3HUKIB, 30KpeMa 4aCTOTH XPOMOCOM-
HUX po3pHBlB Ta ACHHXPOHHOCTI PO3IIETICHHS LEHTPOMIpHUX paiioniB xpomarun (APLIPX), Ha
Bl}ITBOle TIOKa3HUKH Y IbOMY HOCHIII)I(GHH] 6yB CTaTUCTUYHO HE3HAYTYIIIUM. AHaJ'IlS JBOX TIOITY-
TSI KOPIB IMTiATBEPAMB, IO TIOKa3HUKU T€HOMHOT HECTA0LILHOCTI Ta CTPYKTYPHI aHOMAJTii Xpo-
MOCOM acoIIiiOBaHi 31 3MiHAMH BIITBOPHUX IMOKA3HUKIB Y Pi3HI ()i310J0TIUHI IIepioan.
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BMNAMB AIET 3 PIBHUM BMICTOM APDKAXKOBOTO EKCTPAKTY
TA CAXAPO3M HA XHUTTESAATHICTb OCOBMH AUKOIO TUIMY TA MYTAHTIB
3ATEHOM SWS DROSOPHILA MELANOGASTER 3A YMOB 3I0OAOBYBAHHSA
HA PIBHMUX CTAAIAX OHTOINEHE3Y
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Ostrovska Y., Dushna 1., Bachunska B., Matiytsiv N. THE EFFECT OF DIETS WITH
VARYING YEAST EXTRACT AND SUCROSE CONTENT ON THE VIABILITY OF WILD-
TYPE AND SWS MUTANT DROSOPHILLA MELANOGASTER UNDER DIFFERENT
ONTOGENETIC FEEDING STAGES. The lifespan under larval and imago feeding conditions
was studied. Diet modifications demonstrate a significant yet differentiated impact of dietary
composition on the viability of D. melanogaster, depending on the stage of ontogenesis and
genotype. These findings highlight the relevance of studying the influence of alimentary
factors on mutant survival.

binoxk SWS D. melanogaster € opToioroM HEHPOTOKCUYHOI €cTepasu JIIOJUHH
(NTE/PNPLAG6). SWS Biirpae KpUTHYHY pOJTb Y MIATPHMIII JIIITTHOTO TOME0CTa3y, BUCTYTIAF0UN
sk (ocdoiinaza Ta HEKAHOHIUHA PETyJATOpHAa CYOOMUHUII TpoTeinkiHazu A. SWS mmpoko
eKCIIPECyEThCsl Y HEPBOBIN cHcTeMi, e Horo qucyHKIIS CpUYMHSE HelipoJerenepaitio, Ta y
XUpoBOMy Timi D. melanogaster. BpaxoByrouu iHTEHCHBHE (DOPMYBaHHS XHUpPOBOIO TiJla Ha
JIMYIUHKOBIH CTaii, CKIIA TIETH MOXKE BUCTYIIATH KITIOYOBUM (DAKTOPOM (hEHOTUIIOBOTO TIPOSIBY
MyTalii y imaro.

MeTtoro po0GoTH OyJ0 JOCTIMWTH BIUIMB PI3HUX BHIIB JIET NPH CHOXHMBAHHI Ha
JMYMHKOBOMY €Talli PO3BUTKY i CTajii iMaro Ha >KMTTE€3JATHICTh MyTAHTHHX OCOOMH SWs!
D. melanogaster Ta niHii qukoro tuiry Oregon-R.

By1no nocimKeHo TPUBATICTD SKUTTS NIPU IMYMHKOBOMY 3TOJIOBYBaHHI 3a TAKUX Bapialiif
niet: 10% caxaposa, 50% caxaposa, 1% IpixmIkoBUi eKCTpakT 1 5% IpixIHKkoBHi ekcTpakT. Ta
3TOIOBYBaHH iMaro JOCTITHUX cepenoBull 3 mponopiismu: 20% caxaposu i 1% ApixmKoBoro
eKcTpakTy, 10% caxaposu i 5% ApiKIKOBOTO eKCTpakTy, 3% caxaposu i 5% IpixKIKOBOTO
eKCTpaKTy. Jlopociux caMIliB 2-4-AC€HHOTO BiKy IEPEHOCHIIH y TPOOIpKH Ta (PIKCYBaIH KiJb-
KiCTh MEPTBUX OCOOMH KOXKEH APYTHH JeHb. [y aHanizy KpUBUX BH)KHMBAHHS 3aCTOCYBAIH
tect Log-rank.

3a pe3ynpTaTaMu JOCTIIPKEHb BCTAHOBIICHO, IO TIPU CIIOKMBAHHI JIMTYMHKAMH CaXapo3H
(10%) myTanTd sws! 1eMOHCTpyBamM JOBHIY TpUBAiCTh KHTTA (p = 0.0220%), migBuiueHHs
KOHIeHTpallii caxaposu (50%) CIPHYMHUIO CKOPOUYEHHs TPUBATIOCTI KUTTS y MYTAaHTIB SWS!
(p < 0.0001****) Ta mo3UTUBHUIA BIUMB Ha JiHiI0 Oregon-R (p = 0.0011**). Binue KoHIeHTpAITii
JPIKIDKOBOTO eKCTPaKTy 1% 30LIBIINIIO KUTTE3NATHICTD Y JiHil aukoro Tutmy (p = 0.0273). I1pu
36IIBIIEHH] BMICTY €KCTPakTy 5% CTaTMCTHYHO BiIMIHHOCTI He BUSIBJICHO B 000X JIiHil — sws?
(p =0.1540), Oregon-R (p = 0.5035). [Ipu 3romoByBaHHi gopociuM ocobruHam caxaposu (20%)
criocTepiraiy OUTBITY TPHBATICTB KHUTTs Y JiHii Oregon-R (p = 0,0230%). JpiKOBHIA €KCTPAKT
(5%) 3MeHIIyBaB KUTTE3IATHICTE 000X JiHil — Oregon-R (p < 0,0001*****) ymytaptn sws?
(p=0,0002*%***) Takuii >k BIDIUB MaJI0 3MEHIICHHS caxapo3u (3%) Ta 30UIbIICHHS KUTBKOCTI
JIPLKIKOBOrO eKCTpakTy (5%) — Oregon-R (p < 0,0001%**#*) vyTapT swst (p < 0,000 1 ##*%),

Omxe, OCTI IEMOHCTPYE 3HAYYIINH, IPOTe AU(pepEeHIIHOBaHNI BIUIUB CKJIay €T Ha
KUTTE3NATHICTE D. melanogaster 3a7eXHO BiJ CTAJIil OHTOTCHE3Y Ta TEHOTHITY, IO 3YMOBIOE
AKTyaITbHICTh BUBYCHHS BIUTHBY JlIMCHTAPHHUX YMHHUKIB.
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BMAWB IHCEPLIMIHOIO HOKAYTY 'EHA adpA HA MOP®OTEHE3
[ MTPOAYKLIKO XAOPOTPULINHY Y ISBONATI STREPTOMYCES SP. LEO-V104
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sya. I pywescoroeo, 4, m. Jlvsie, 79005, Vkpaina, e-mail: oleksandr.vedybida@]Inu.edu.ua

Osmilovska O., Vedybida O., Deneka M., Yushchuk O. THE IMPACT OF THE adpA
GENE INSERTIONAL KNOCKOUT ON MORPHOGENESIS AND CHLOROTHRICIN
PRODUCTION IN STREPTOMYCES SP. LEO-V104. AdpA is a key global transcriptional regu-
lator that coordinates morphological differentiation and secondary metabolism in Streptomyces,
and its coding sequence typically contains a rare TTA codon decoded by the developmentally
regulated tRNA BIdA. Genome analysis of Strepfomyces sp. LEO-V 104, isolated from urban soil
in Lviv, identified an adpA ortholog lacking the canonical TTA codon; an insertional knockout
mutant (LEO-V104 adpA::pKO_AA) was generated to assess functional consequences. The
mutant exhibited delayed morphological differentiation on several ISP media and SFM, but
showed no detectable change in antibiotic production (assayed by agar-block bioassays against
Bacillus subtilis and Escherichia coli), indicating that adpA in LEO-V104 retains its role in
morphogenesis but not in regulating antibiotic output under the tested conditions.

AdpA € 0THIM 13 BOXIMBHX TTIO0ATEHUX TPAHCKPHUIIIIHHUX PETyJISTOPIB, SKUH aKTUBYE i
CHHXPOHI3Y€E TI0YaTOK MopQoioriuyHoi audepeHItiamnii 1 mpoayKilii BTOPHHHUX METa0OJITIB y
MPEICTaBHUKIB poxy Streptoniyces. Koaytoda MOCIiIOBHICTh TeHa adpA MiCTUTh KOHCEPBATHB-
Huid 1 pigkicauit TTA komoH, skuii 3umtyetbest JeinmHoBoro TPHK (BIdA). Ompnieto 3
ocobmuBoctert BIdA € Te, mo BIdA nounHae HakonmudyBaTHCS Ha Mi3HIX CTAIsIX PO3BUTKY BUIIB
3 pony Streptomyces. Take mizHe HakormueHHS BIdA 3yMOBIFOE Mi3HIO €KCHpeECito TeHa adpA.
JloTeniep Bci TOCIIKEH] MIPEJCTABHUKY POy Streptomyces MICTHIN B KOTYFOUil TTOCIIIOBHOCTI
adpA taxuii konoH. [Ipore anami3 reHoma tmramy Streptomyces sp. LEO-V104, BupineHoro 3
NpHOYIMHKOBOTO IPYHTY B MiChKiif 3a0y10Bi JIbBOBa BUSIBUB IIPUCYTHICTH OPTOJIOTa adpA, 1110 He
Mictu piakicauid TTA komoH. Byso mikaBo nocmimuty, yn adpA B8 LEO-V104 306epirae cBoro
(YHKIIIO SIK TIO0ATBHHIA peryisaTop MopdoreHesy 1 mpoaykiii aHTHOioTHKIB. [l boro
CKOHCTpyHoBaHO cyinuaauid Bektop pKO AA, 1o Hece 710 IM.H. BITKPUTOI paMKU 3YUTY-
BaHHA adpA. OuikyBanocs, IO NpH NMEPEeHECEeHHI Takoro BekTopa B kmituau LEO-V104
BiIOYZ€ThCS OTO 1HTErpallis B TEHOM 3a JIOTIOMOT'O0 IIEPBUHHOTO KPOCUHTOBEPY, PYHHYIOUH
paMKy 34UTyBaHHS adpA.

Otpumannii wtam LEO-V104 adpA:pKO _AA OyB BHCITHHII Ha arapu3oBaHi cepe-
nosuina ISP1, ISP2, ISP3, ISP4, ISPS, ISP6, ISP7 i SFM y Bu3HaueHI TOYKH Yepe3 KOXKHi 24 1o
BIpoJioBk 120 rom, mo aano 3Mory AudepeHIifHO MpOoiHKyOyBaTH KOXKHY TOUYKY 3 METOHO
BUSIBUTH 3MiHM y Mopdororiuniii audepenmiarii mramy. Ilicnst iHkyOyBaHHS mociBiB OyIo
BUSIBJICHO, 1110 y TIOpiBHsIHHI 3 mukuM TUioM (LEO-V104) mram 3 iHcepHiifHIM HOKayTOM reHa
adpA (LEO-V104 adpA::pKO_AA) MaB HOBUIBHINTYy MOpQOOTiuHy AndepeHmiamiro Ha ara-
pmsoBanux cepenosuiiax ISP1, ISP2, ISP3, ISP4, ISP5 i SFM. [lyist BUsiBieHHS 3MiH y TIPOAYKIIii
antubiotnkis (LEO-V104 € moTeHIIHUM TPOJYIIEHTOM XJIOPOTPUIIMHY) OYyJI0O BUKOPHUCTAHO
MeTox 0i0TecTiB 3 arapoBUMH OJIOKaMM 3 BUKOPHCTAHHSAM JABOX TECT-KYJIBTYp, a came ['pam-
no3utnBHOI (Bacillus subtilis HB0950) i I'pam-neratusnoi (Escherichia coli DH5a). Ilicms
IHKyOYBaHHS YaIIoK 3 0ioTecTamu BIpoIoBk 24 rox npu 37°C BHABIIIOCK, IO IHCEPIIHHUI HO-
KayT I'eHa adpA He BIUIMHYB Ha IPOIYKIII0 XITOPOTPUIIMHY Ha BCIX TOCIIHKYyBaHNX CEPEIOBUILAX
y HOPIBHSHHI 3 TUKAM TUTIOM.

OTxKe, OTpUMaHO MiATBEPKESHHSI TOTO, 1110 OpToJioT adpA B Streptomyces sp. LEO-V104
X04 1 He MicTuTh piakicHoro TTA-komoHy, aie 30epirac (yHKIIOHATEHY POJb B MOP(OIOTiuHii
mepeHmianii mramy, ajie He MPOMYKIIil aHTHOI0THKIB.
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OLIIHKA ®YHKLIOHAABHOI AKTUBHOCTI TEHA mphR(A)
Y SACCHAROPOLYSPORA ERYTHRAEA TA MOTO NMOTEHLUAA Y CKPUHIHIY
LUITAMIB 3 MIABULLEHWM PIBHEM CUHTESY EPUTPOMILIMHY

! JTvsigcwruti nayionanvruti ynisepcumenm imeni leana @panxa, syi. I pywescwrozo, 4,
M. JIvis, 79005, Yipaina, *TOB «Excnnodaceny, 6yn. Borooumupa Benuxozo, 16, m. Jlvéis,
79053, Ypaina, >Caapnandceruii ynisepcumem, m. Caapopiokien, 66123, Hiveuuuna;
e-mail: svitlana.pinchuk@Inu.edu.ua

Pinchuk S., Myronovskyi M., Luzhetskyy A., Tistechok S. FUNCTIONAL ANALY SIS
OF THE mphR(4) GENE IN SACCHAROPOLYSPORA ERYTHRAEA AND ITS POTENTIAL
FOR ERYTHROMYCIN OVERPRODUCERS SCREENING. Here, a transcription factor-based
biosensor employing the macrolide-responsive regulator MphR was developed to enable efficient
selection of erythromycin overproducers. A cassette comprising codon-optimized mphR(A4) and
the apramycin resistance gene aac3(IV) under MphR control was constructed and validated in
streptomycetes. Transfer of the system into Saccharopolyspora erythraca and subsequent UV
mutagenesis coupled with biosensor-guided selection resulted in mutants with enhanced erythro-
mycin production, confirming the utility of the MphR-based platform for strain improvement.

Epurpomiliiz, BTOpUHHUN METaboIIT akTUHOMILeTa Saccharopolyspora erythraea, € Mak-
POJILTHAM aHTHOIOTKOM LIMPOKOTO CIIEKTPA [, [0 aKTUBHO 3aCTOCOBYETHCS B MEIUYHIH TpaK-
Tuil. Tak SK iCHYIOYl INTaMH-IPOIYLEHTH €PUTPOMILMHY HE TOCATIM MEXKI CBOro OlOCHHTE-
THYHOTO ITOTEHINANY, JOCTIIPKEHHS, CIIPSIMOBaHI Ha iX ONTHUMI3ALIi0, A0CI MPEACTABIAIOTH 1HTe-
pec. CriOHTaHHMI MyTareHe3 TPAIHLIHO BUKOPHCTOBYETHCS SIK IHCTPYMEHT HOKpAIEHHS MPO-
JYKTHBHOCTI MiKpOOPraHi3MiB, OJJHAK HOTO CYTTEBUM OOMEXKEHHSM € HEOOXITHICTh TPYAOMICT-
KO0 CKPUHIHTY BEIMKOI KUTBKOCTI MyTaHTIB. E(EKTHMBHUM TMiIXOJOM JIO BHUPIIICHHS IHOTO
ACIIEKTY € 3aCTOCYBAaHHS TPAHCKPHUIILIIHHMX 010CEHCOPIB, K1 0a3yIOTHCS Ha alIOCTEPUYHOMY 3B’ S~
3yBaHHI [UTLOBOTO METa0OMITy 3 PEryJIATOPHUM OUIKOM Ta 3a0e3NeUeHH] XapaKTepHOI Celek-
TUBHOI BiJIIOBiIi.

VY 1IbOMy KOHTEKCTi, SIK PEryJIsSTOPHUN eJIeMEHT O10CEHCOPHOI CHCTEMH, PO3TIISIAEThCS
610k MphR. OpI/IFlHaJ'H)HO MphR — penpecop (hochotpanchepasy, 1110 KOAYETHCS TCHOM mphA
Ta 3a0e3reuye CTIMKICTh JI0 MakpomiaiB y Aeromonas hydrophila. 38’ SIBYBAHHS EPUTPOMIITHHY
IHIYKy€e KOH(QOpMAITiiHI 3MiHH PEryIsITopa, MO MPU3BOAUTE JI0 HOTO IHCOIallii 3 IpOMOTOpOM
reHa docdoTpancdepasu Ta aKTUBALIIT HOro TPaHCKPUIIIIiL. 3 Hi€t0 METOI OYJI0 CKOHCTPYHOBaHO
TEHETUYHY KaceTy, 10 MICTWIIa TeH CTIMKOCTI 10 ampamiuuHy aac3(IV) mim perynsTopHUM
KOHTPOJIEM ONTUMI30BaHOTO I'eHa mphR(A4). OTpuMaHy KOHCTpPYKIIitO OyJI0 KIIOHOBaHO y BEKTOP
pHET152 Ta interpoBano y renoMm Streptomyces albidoflavus Dell4. BusiBieHHS anpaMiIiH-
PE3MCTEHTHOCTI MTaMy B MPHCYTHOCTI MAKPOJIIAY MiATBEPIHIO (DYHKI[IOHATBEHICTH CHCTEMH Ta
e(eKTHBHICTB penpecii npomMoTopa peryiaropaum oinkom. ami sektop pHET 152 mphR(4) Gymno
MIEPEHECEHO JI0 LITBLOBOTO Tamy S. erythraea B16947. 1lltam 36epiraB 31aTHICTh 10 POCTY 3a
KOHIIeHTparii anpamiimay 20 Mkr/mi, ogHak npu 100-200 MKr/mil picT He CHOCTEpiraBcs.
Hacrynanm kpokom mrtam S. erythraca pHET152 mphR(A) BUKOpUCTAIM ISl CKPHHIHTY
MYTAHTIB i3 IiJBHUIIICHUM CUHTE30M eputpoMinuay. [linibpasum ontumanpHuii gac Y @-onpomi-
Henus (4050 c), 3pificHuny MyTareHes Ta outyk MyTaHTiB S. erythraea pHET 152 mphR(A4), siki
3[IaTHI BWKUBATH Ha cepenioBuli 3 anmpamiuaoM 100 Mkr/mi1. BusiBrm, 1o oTpuMaHi MyTaHTH
S. erythraea pHET152 mphR(4) MaroTh MiABUIIICHHI PIBEHb CHHTE3Y EPUTPOMILIMHY B TIOPIBHSHI
3 INKAM THIIOM.

Takum 4uHOM, Y poOOTI OYII0 TIOKa3aHO ycrane (YHKIIOHYBaHHS PeryJIsTOpPHOTo Ouika
MphR y xnitiHax S. erythraea Ta ioro IOTEHIAN y CENEKTUBHOMY CKPHHIHTY INTAaMIB 3 TiJBH-
[ICHUM PIBHEM CHHTE3Y EPUTPOMIIIHHY.



108 «Moaoab i noctyn 6ioaorii», AbBiB-2026

Iinurys B., HImuibuul B., AnToHiok M., TepnoBcbka T.

BIOIHOOPMATUUHMIA AHAAI3 TEHETUYHMX MOCAIAOBHOCTEMN, 3AAYYEHKX
Y ®OPMYBAHHSA ONIPHOCTI NWWEHNLIEBUX AO ®Y3APIO3Y
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Plyhun V., Shpylchyn V., Antonyuk M., Ternovska T. This study investigates potential
Fusarium spp. resistance genes in the synthetic amphidiploid Triticum miguschovae Zhir. to faci-
litate their future introgression to hexaploid wheat. Through bioinformatic analysis of candidate
genes (TaHRC, GST, TaWRKY, Chi, and TaGluD), sequence variability was evaluated, and
specific primers were designed for TaHRC, TaWRKY41, chitinase, and glucanase genes to enable
further molecular screening and genetic identification.

OmipHicTb MeHn M Kol 10 (y3apiosy, 30yIHIKaMH SKOTO € HU3Ka BUJIIB IPHUOIB 3 poty
Fusarium, Bu3HaYa€eTHCS SIK CKIIa/IHA TOJIiTeHHa o3HaKa (Ma, 2025). [Ipukianom cTifikoro jao ¢y-
3apio3y TEHOTHITYy IICHUI € INTYYHHH TeKCAIUIoiMHuKA aMQimumioin mireHus Miryiro-
Boi (Triticum miguschovae Zhir.), sika OoTpUMaHa Bl CXPEIIyBaHHS TETPAIUIOiHOTO BUIY
T. militinae (APA*GG) ta muruioina Aegilops taucshii (DD) (Kupos, 1980). T. miguschovae Zhir.
MO)KHA PO3IIISAATH K MOTEHIIIHE JXKEPEIIo TeHIB CTIMKOCTI 10 3aXBOPIOBAHHSI 3 METOIO iXHBOTO
MEpeHECEHHST 70 TCHOMY IMIICHWIN M’SKOi. YCIX IBOr0 TPOIECY HalpsMy 3aJICKUTh BiJ
iIeHTH(IKAIT TeHETHYHUX TOCIITOBHOCTEH, 3amisHuX Yy (OpMyBaHHI CTIHKOCTi, T dac
IHTPOTPECUBHUX CXPEIIlyBaHb.

[t GioiHopMaTHIHOro aHamizy Oyno 0OpaHO reHH-KaHAUIATH, 3aTy4eHi y popMyBaHHS
omipHOCTI 70 ¢y3apiosy, sKi iIeHTU(HIKOBAHO B T€HOMI MIIEHUIT M SIKOT 1 OJM3bKOCHIOPIHEHHX
BuiB. Lle TeH 3 NoKycy, KUl TOB’SI3YIOTh 31 CTIHKICTIO 10 (y3apiody konocy (Fusarium head
blight), Fhbl (Su, 2019): TaHRC, 3amydeHU y peryJssIiiio KaIbIIEBOr0 CHTHAIHTY. Jleneis B
IIbOMY T€Hi 3yMOBJIIO€ CTIHKIiCTb 10 (y3apio3y. IHIMM KaHAUIATOM € TeH 3 Jokycy Fhb7 (Shen,
2004): GST, mwo xoaye GepMEeHT ITyTaTioOH-S-TpaHcdepasy, SKUH 3aIisTHUH y IpoIieci JETOKCH-
Karii iH}ikoBaHOT rpuboM KimiTiHU. TpaHckpumtiiHi Gakropu (Ma, 2025), siKi KOIyIOTh TeHU
TaWRKY, Takox MOXXHA PO3TJISIIATH K Taki, IO 3aITyCKalOTh KAacKaJ| 3aXMCHHUX PEaKIlii Mmpu
arari rpuoa i, BIATIOBITHO, 3aTydeHi Y (GopMyBaHHS OMipHOCTI pociuHu 10 ¢y3apiosy. 'erun Chi,
TaGluD, 110 KoxytoTh (PepMEHTH XiTHHA3y Ta ITIOKOHA3Y, BiAMOBIAHO, CIPUSIIOTH POIIECY PyH-
HYBaHHS! KOMIIOHEHTIB KJTITHHHOI CTIHKY ITaToreHa. BBaskaeThes, 110 MiIBUIICHUI PIBEHb EKCTIPe-
Cif IIMX TeHIB TIO3UTUBHO KOPEJTIOE 31 CTIHKICTIO 0 Fusarium spp. (Ma, 2025).

TTocnizoBHOCTI 0OpaHUX TeHiB-KaHIUIATIB OyIto ineHTr(ikoBaHo B 06a3i qanux GeneBank
NCBI. 3a monomororo anropurMy nBlast Oyi1o mpoBeeHo monapHe BUPIiBHIOBAHHS KOXKHOI 3 IT0-
CITIIOBHOCTEHN BiTHOCHO HassBHUX. OTpUMaHi Mo 1i0HI OCIiIOBHOCTI 10 KOYKHOTO 3 TIepeTiYeHIX
BUIIIE TeHIB MiJJaBaJI MHO)KHHHOMY BHPIBHIOBAaHHIO 3a JjoroMororo anroputMy Clustalw Ta mo-
piBHroBam B nporpamax GeneDoc (xpurepiit Komvoroposa-CmuproBa) Ta DNAsp6 (kputepiit
Tanzimu). TTocmimoBHICTB, 110 HANEKUTD JOKycYy Fhbl (rer TaHRC) BusBUiIacs BapiabebHOKO:
y cTiikux m0 (Qy3apiody reHorunax Oyna ineHTH(iKOBaHA Aeneris po3MipoM Omm3pko 820
HYKJICOTHIIB, III0 3aXOILUTIOE BECh IHTPOH 2 1 YacTHHY €K30HY 3 reHa. IIpukMeTHO, 10 4y TIHBI
TEHOTHITH HE MAIOTh TAKOT JACNEIi 1 JJIsl HUX XapaKTepHe SBUIIE YTPUMAaHHS iHTPOHY 2 B KOJIYIO-
4iii mocimimoBHOCTi (Su, 2019). 3a momomororo nporpamu Primer3Plus Gyto cTBopeHo mpaiimepu
JI0 HalMEHIN BapiaOeNbHOT AUISHKU I[OTO TeHa Ta J0 TMOCIIIOBHOCTI, sika MOTEHIIHHO MOXKe
BXOJIUTH JIO CKJIaly JeNellii. AHaJIi3 MOCIiI0OBHOCTEH 3 IOKycy Fhb7 poJIeMOHCTPYBaB HaJI3BH-
YaifHO BUCOKY BapiaOeIbHICTb, TOMY 3 po0OTH HOTO BUKITFOUMIIH. IHo CTOCYEThCs reHiB TaWRKY,
Oyrna minibpaHa mapa l'IpaI/IMeplB JI0 KOHCEPBATUBHOI AUISHKW TOCIiIOBHOCTI reHa TaWRKY41.
[poanaiizoBaHi MOCIIOBHOCTI, IO KOAYIOTH (DePMEHTH XiTHHA3Y (6J'II/I3BKO 1000 m.0.) i ryFO-
koHa3y (Om3bko 4000 11.0.) BUSIBHITHCS TOCHTH KOHCEPBAaTUBHIMH, BIIIOBIAHO, Oy mimiOpaHi
npaiiMepH 10 TPHOX JUTSTHOK (711 TIIFOKOHA3H) 1 /IS O/THIET AUTSHKY BCEPEIUHI TeHa JUTS XITHHA3H.
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IAEHTUOIKALIA MOTEHLIMHUX BIOMAPKEPIB
ANA PAHHBOI AIATHOCTUKM PAKY MOAQYHOI 3AAO3U
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Rudenko M., Lebid-Biletska K., Bozhkov A. IDENTIFICATION OF POTENTIAL
BIOMARKERS FOR EARLY DIAGNOSIS OF BREAST CANCER. Transcriptome data from
tumor and normal breast tissue were analyzed and 1658 differentially expressed genes were
identified. A final panel of 30 biomarkers was selected, including LEP, ADIPOQ, PPARG,
EPCAM and ACACB. Functional analysis revealed their involvement in lipid and carbohydrate
metabolism, hypoxia response and key PPAR and PI3K signaling pathways. Heatmap
expression confirmed a clear separation between tumor and normal samples, highlighting the
diagnostic value of the panel.

Pak MotounoT 311031 1 HaIaIi MOCiae POBIIHI TIO3HIIIT 32 PIBHEM 3aXBOPIOBAHOCTI cepel
IHOK y CBITi, @ BUCOKUH PIBEHb JICTAIBHOCTI 3HAUHOIO MipOI0 3yMOBIIEHHUH Mi3HBOIO A1arHOCTH-
K010. MeToro po0oTH OYB MOIIYK FeHeTHYHNX MapKepiB JJI1 PAHHBOTO BUSBJICHHS 3aXBOPFOBAHHSI.
[Ticnst KoMIUIEKCHOT 00POOKH TPAaHCKPHUIITOMHUX JaHUX COPMOBAHO MaHeb HAHOUTbII iH(OP-
MaTHUBHHX T'€HIB, HA OCHOBI KO CTBOPEHO HEMpPOMEPEKEBY MOJIeTIb, €(DEKTHBHICTD SIKOT OIIHIO-
BaJTM CyYaCHUMH CTaTUCTUYHUMH ITiIXOJaAMH T4 METOAAMH MAIITMHHOTO HABYAHHSL.

VY pocnifkeHHI BUKOPHCTAHO IMyOuiuHMil TpaHckpuntomHui Hab6ip GSE15852 i3 6azu
Gene Expression Omnibus (GEO), 10 Bkiro4ae 86 3pa3kiB TKaHUHU MOJIOYHOT 381031 (43 myx-
JMHHI Ta 43 HOpManbHi). AHaJI3 IPOBOAUBCS y cepenoBuilli R 4.5.2 i3 BUKOPUCTAHHSIM ITAKeTiB
Bioconductor B Mexxax BiITBOpIOBaHOTO 0i0iH(OOPMATHYHOTO MaHILIalHy: TIonepeaHs o0podka
Ta KOHTPOJIb SKOCTI JTAaHWX, aHAT3 AU(QEPESHITIHOI eKCTIpecii reHiB, PyHKIIOHATbHA aHOTAIlis 1
GiororiuHa iHTepIperanist pe3ynpTaTiB. Ha ocHOBI OTpuMaHMX TaHUX ChOPMOBAHO MAHENb IO-
TEHIIHHNX OioMapKepiB, MiCIIs YOTo 3/ilCHeHo BinoOip iHpOpMaTHBHUX 03HAaK MeToaoM Random
Forest i moOymoBaHo Kiiacu}ikaItiiHi MOJIEINI 3 OIIIHKOIO JIarHOCTHYHOT €()eKTHBHOCTI Ta 30BHIIII-
HBOIO BATIAIIEI0 HA HE3AJICKHOMY TPAHCKPUIITOMHOMY Ha0Opi1 JTaHHX.

JudepeHIiiiHo eKcIipecoBaHi FeH! BU3HaYam MeToaamu limma ta edgeR i3 momambimim
(YHKLIOHAIBHUM aHaJi30M 3 BHKOpUCTaHHAIM 0a3 Gene Ontology Ta KEGG 11 BUSBIEHHS
3aJTy4eHHX O10NOTTIHUX MPOLECIB 1 CHTHATBHUX HUIIXiB. Jlo maHeni 6iomapkepis ysiitnum LEP,
ADIPOQ, ACACB, PPARG, CD24, EPCAM, ANGPTL4, PCDH9, CIDEC, LPL ta RBP4.
Bin6ip o3nak Meromom Random Forest migBummB To4HICTh Kiaacuikamii MyXJIMHHUX 1
HOPMAJIBHUX 3Pa3KiB.

J71st iepeBipKY 1IarHOCTHYHOI IIIHHOCTI MaHENI CTBOPEHO Ta ONTHUMI30BaHO OaraTolapoBy
MEePLENTPOHHY HEHpoMepeeBy MOJIENb It OiHapHOT Kiacudikanii TpPaHCKPUITOMHUX Mpodi-
nis. Ti e(peKTUBHICTD OITiHEHO 3a fornomororo ROC-aHamizy Ta twronti mig kpusoro (AUC), mo
3aCBITUAIIO BHCOKY JAWCKPUMIHATHBHY 371aTHICTh SIK HA TECTOBIA BHOIpII, TaK 1 MPW 30BHIIIHIHA
BaJTiari.

BusiBiieHi reHu MoB’si3aHi 3 peryJisiieto JMiJHOTO 0OMiHy, €HEPreTUIHOTO TOMEOCTa3y,
KIIITUHHOI aJire3ii Ta ajanTarlii 0 MyXJIMHHOTO MiKpPOOTOUYEHHS, 110 BiJoOpakac MeTaboJiuHy
niepeOyIoBy ¥ MOpYIIEHHSI CHTHAJIBPHHUX IUIIXIB Ha PaHHIX erarmax TpaHchopmamii. OTpumani
pe3yJIbTaTH JO3BOJIIOTH PO3MIIATH C(HOPMOBaHy IaHENb SK TEPCIEKTHBHY MOJIEKYIIAPHY
OCHOBY JJIsI CTBOPEHHSI OiNIbII Yy TJIMBHX AIarHOCTUYHMX ITiIXOMIB i3 BUKOPHUCTAHHSAM METOIB
MaIlIMHHOrO HaBYaHHI.



110 «Moaoab i noctyn 6ioaorii», AbBiB-2026

Creup B.!, Bapxarosa A.2, [llumancebka 1.2, Mariiiuis H.!, Makyx I'.1?

AHANI3 LIIABOBUX TEHIB METOAOM NGS Y MALIEHTIB 3 MIAO3POKO
HA CNAAKOBWI AHIIOHEBPOTUYHWI HABPAK
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Stets B., Barhatova A., Shymanska I., Matiytsiv N., Makuh H. ANALYSIS OF
TARGET GENES USING NGS METHOD IN PATIENTS WITH SUSPECTED HEREDI-
TARY ANGIOEDEMA. Panel sequencing of eight patients revealed 3 likely pathogenic variants,
1 variant of uncertain significance (VUS), 1 benign variant, and no variants were detected in three
patients. The mutations above are associated with the SERPINGI and F12 genes. However, the
absence of mutations in these genes in three patients prompted an extended analysis of exome data.
As a result of this analysis, secondary findings related to autosomal dominant immunodeficiency
were identified in two of them.

CriaTkoBH# aHT1I0HEBPOTHYHHIN HAOPSK (CAH) e pifKicHe ayTOCOMHE TeHETHIHE 3a-
XBOPIOBAHHS, IO TPOSIBIIETHCS PELMIUBYIOUHME ermizogamMu HabpsKy H_IKlpI/I CITI30BHX 000JI0-
HOK Ta BHYTPIIIHIX OpraHiB. Y OLIBIIOCTI BUIIAKIB BOHO 3yMOBJICHE MyTallisimMu reHa SERPING 1,
AKi acolIOTheA 13 nediuurom abo auchyHkuiero Cl-inriditopa (C1-INH) (Petersen, 2022).
Opnnak ormcani popmu CAH 13 HopmaneauM piBHeM C1-INH, moB’si3aHi 3 BapiaHTaMH B IHIITHX
reHax. Cepen Hux —F12 (Veronez, 2021). L1i reru OepyTh y9acTh y peryJisiiii KalikpeTH-KiHIHOBOT
CHICTEMH Ta CyJUHHOI IPOHUKHOCTI. Takum drHOM, CAH € reHeTHYHO TeTepOoreHHIM 3aXBOPIO-
BaHHSM, IIe OTpeOye MepCOHATI30BAHOTO MIIXOIY 10 AIarHOCTHUKH Ta JIIKYBaHHSI.

Meroro gocmimkeHHs: Oyno 3IIMCHATA aHali3 CeMHU IeHiB-KaHAauAaTiB MerogoM NGS y
BOCBHMH MAIIEHTIB 13 Mi03POI0 Ha CIaKOBHI aHIMOHEBPOTHYHHI HAOPSIK.

VY Mexax AociimKeHHs 0y10 cTBOpeHo peectp mamieHTiB 3 miarHo3om CAH I-III tumis.
CTBOpPEHO KaCTOMHY ITaHEIIb 3 CEMHM I'eHIB, /IS SIKUX OMUCcaHo poiib B po3Butky CAH (SERPING 1,
F12, PLG, ANGPTI, KNG, MYOF, HS3ST) mnsa tecryBanns MetonoM NGS. Byiio rmpoBeieHo
CCKBEHYBAHHS IIMX TCHIB y 8 00paHMX MAaI[i€eHTIB JJIs1 BCTAHOBJICHHS CIIEKTPY T'€HIB Ta iX maro-
reHHux BapianTiB. JJHK BUALIIN 3 IEHKONUTIB Mepr(epuIHOi KPOBI aBTOMATH30BAHUM METO-
JIOM 13 BHKOPHMCTaHHSM MarHiTHO-copOIiitHoi TexHomorii MagCore. CeKBeHyBaHHS CK30MY
BUKOHYBaIM Ha 1atdopmi MiSeq (illumina) 3 BuKoprcTaHH:IM KoMepiiiiHoro Habopy Illumina
DNA Prep with Enrichment Ta xacromtoi naneni reniB (Illumina). bioindopmatnanuii anani3
npoBomuiy B mporpami Emedgene. Knacudikaiiito BUSBIEHNX BapiaHTiB BUKOHYBAJIU 3TiTHO 3
kputepisimu ACMG (Richards, 2015).

V pesysbTati NIPOBEICHOTO JOCIIKEHHS BUSBIICHO JBa WMOBIPHO TATOr€HHI BapiaHTH
(class 4) Breni SERPINGI (c.1417G>A Tac.1168 1175dup), o BinoBinaroTh Kitacu4Hii Gopmi
CAH 1. Kpim Toro, y Mexax JaHOro IeHa BUSBIJICHO BapiaHT HeBHM3HaueHoro 3uavyeHHs (VUS)
¢.821C>A Ta omun n06posikicHuit BapiaHT c.142A>G. Cepen Haioi BUGIpkH € 0coda 3 1iarHo30M
CAH III, B sixOi BUSBIIN HMOBIpHO MAaTOT€HHUH BapiaHT B caiTi crutaiicuary c.1681-1G>A
BreHi F'12. Y TpbOX MaIli€HTIB MATOreHHUX a00 HMOBIPHO MATOTCHHUX 3MiH Y TOCIIKYBaHHX
I'€HaX HE BUSBJICHO.

Omxe, y 4 3 8 HoChipKyBaHUX OCi0 BHSBICHO HMOBIPHO MAaTOTeHHI BapiaHTI/I y TeHi
SERPINGI (CAH I/CAH 1), y 1 BusiBIICHO I/IMOBlpHO MTaTOreHHUI BaplaHT yreni F12 (CAHIII),
y 3 0ci0 HE BUSIBIICHO YKOJJHUX MTATOT€HHIX, HIMOBIPHO TATOICHHHUX YU BaplaHTlB HEBU3HAYCHOTO
3HAYCHHS B MEXaX JOCITIIKYBaHHUX T'eHIiB. [ TMOOKOIHTPOHHI UITHKK HE JociimKyBaucs. Le
MOXe€ TITBEP/PKYBaTH TEHETUYHY T€TEPOTeHHICTh CIIaIKOBOTO aHTIOHEBPOTHYHOTO HAOPSIKY Ta
HasBHICTh THIINX TeHiB, siKi cipuunHstoTh CAH. OTpuMaHi pe3ynabpTaTi JEeMOHCTPYIOTh JIiarHOC-
THYHY IIHHICTH CEKBCHYBAHHSI JJAaHUX I'€HIB Ta BOYKIIMBICTH MOMTMOICHOTO BUBYCHHSI.
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BMAINEHHA TA OINOTEHETUYHA XAPAKTEPUCTUKA PIAKICHUX POAIB
AKTUHOMILETIB 3 TEXHOTEHHO 3MIHEHUX IPYHTIB
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Struk O., Roman L., Gromyko O. ISOLATION AND PHYLOGENETIC CHARACTE-
RIZATION OF RARE ACTINOMYCETES FROM TECHNOGENICALLY ALTERED
SOILS. This study aimed to determine the optimal cultivation methods for isolation of poorly
described acidotolerant actinomycetes from extreme conditions of mine wastes. For this purpose,
medium modification and pH range selection were used. As a result, three isolates were obtained.
Phylogenetic analysis showed that they belonged to the genera Nocardia, Amycolatopsis, and
Phaeacidiphilus.

AKTHHOMIIIETH — BOXJIMBA TpyIia POKapioTiB, sika Bxke moHa | 100 pokiB € 06’ ekToM Gio-
TEXHOJIOTIYHHUX JIOCITIIKEHb, OCKUTEKHA BOHH BaXKITHBI MIPOYIICHTH PI3HOMAHITHHX METa0OJITiB:
aHTHO10THKIB, pepMeHTiB Ta BiTamiHiB (Selim et al., 2021). OHak, Bce yacTiie JOCTiTHUKY Tiepe-
BIIKpUBAIOTH BXKE€ BIIOMI TaKCOHM, IO YCKJIAJHIOE Ta 3JI0POXKUYe MOIIYK HOBHX METaOOIiTiB
(Tiwari et al., 2011). OgHuM 31 ctoco6iB MOOJIAHHS 11i€l POOJIEMHU € BUIIUICHHS! aKTHHOMIIIETIB
3 eKCTpeMaTbHHX 0i0ToITiB. OMHUM 13 TAKUX CEPENOBHIIl € CHIILHO 3a0pyaHEeHi Ta OiHI Ha IMo-
JKVBHI PEYOBHMHHM BiJBAIM IIaXT. B Takux ymMoBax MIKpOOPTaHi3MH PO3BHUBAIOTH CTIHKICTBH 0
B)KKUX METAJIB 1 4acTO 3[aTHI aKyMyJIIOBaTU iX, Biirpaiodn BaXXIUBY poiib y Giopememianii,
OKpPEMI IIITaMH MOXKYTh TaKOX JICrpayBaTH apOMATHYHI CIIOIYKH Y1 CHHTETHYHI MOTIMEpH, 110
pobute Taki GakTepii BaKIMBHUMH JUISl IHHOBALIIfHOTO PO3BUTKY. AKTHHOMILETH BTSN
[UISIXOM TIOCIBY JIECATKOBHX PO3BEIICHB CYCIICH3I1T 3pa3Ky MOpOIH 3 BiIBAIIB IaxTH Bizelcbkol
(Cinemp, JIbBiBchKa 0oOyacTh) Ha MoamQikoBaHe cepemoBuiie R2A (y mepepaxyHKy Ha JITp:
IpixmKoBuii ekctpakt — 0,5 r; mentoH — 0,5 T; ponia — 0,5 1; rmroko3a — 0,5 T; mipyBar HaTpito —
0,3 1; KoHPO4 — 0,3 r; MgSO4 — 0,1 1), B sIKe m0omaTkoBo nofaBaiy mo 0,5 T/ Lemono3u Ta
KpOXMaITio, 31 3HaueHHsM pH 5,5 Ta BupouryBamm npu 28°C. ITicis 1BoX THKHIB iHKYOaIIii Oyito
BiZIIOpaHO TPH 130JIATH, SKI MaJTU XapaKTePHUIA JUTs akTHHOMITETIB picT. Buminenns JIHK npoo-
IMJTA METOZIOM BHICONIOBAHHS 3a CTaHAapTHUM TpoTokonoM (Guimaraes, 2018). [l Harpo-
MaJDKEHHS Ta MOZATIBIIOro cekBeHyBaHH reHy 16S pPHK BuxopucroByBanu npaiimepu 8F ta
1510R, TIJIP mpoBoaunu 3a CTaHAApPTHUMH METOJUKAMH. AHali3 TEHETHYHOI CIIOPiTHEHOCTI
TIPOBOIWITH 32 fioroMororo gata-06a3u NCBI BLAST. dinoreHeTnyHe 1epeBo 3a MPHHIUITIOM MaK-
cumaibHoi monioHocTi (ML) 6ymyBamu B iporpami MEGA 12 (Tamura et al., 2024). OcKinbKu
OLTBIIICTh CKPUHIHTOBHX MPOTpaM CHPSMOBaHI Ha BUIUICHHS HEUTPO(ITHHUX aKTHHOMILICTIB, B
Hamri poOOTI MU 30CEPEAMITNCH Ha alIO(IIbHUX IITaMaX, OCKUIBKY TaKi YMOBH € XapakTep-
HHUMH JUIS BiIBaJIiB IIaXT. B pe3ynbTaTi My 3MOINM BUIUIMTH TPH alAO(UIBHI IITaMu. AHLTI3
redy 16S pPHK mokazas mpunanexHicts mramy Viz 22-4 no pomy Nocardia, pomylieHTiB
010JIOTTYHO AKTHBHHX CIIONYK, 30KpeMa, HaOCIIeCHHIB (TOXITHUX aMiTOMUKITITONIB-CKIaHUKIB
AMIHOTJIIKO3UTHUX aHTHOIOTHKIB) Ta iHOXaHalnakTOHIB (ramma-OytuponaktoHiB) (Hara, 2024).
tam Viz 22-5 Oyno BimHeceHO 10 pomy Amycolatopsis, PEACTABHUKU SIKOTO € JKEPETIoM
nonieHoNiB, MaKpoJaKTaMiB, TTIIKONICNTHAIB Ta 1HIIMX BTOPMHHUX MeTabomitiB (Song et al.,
2021). lTam Viz 22-6 Gyno BimHeceHO 10 poxy Phaeacidiphilus, pifkiCHOTO poy, SKU HEIIOo-
JaBHO OyB ONWCAHMIA, Ta CTAHOM Ha 3apa3 MICTUTh TUTbKH oauH BH (Madhaiyan et al., 2022).
Oprani3Mu, TEHETUYHO HAMO1BIN criopifiHeHi 3 N. concava, A. Echigonensis ta P. oryzae Biamo-
BimHO. HacTymHuMu Kpokamy Hamoi poOoTH cTaHe BceOiuHa XapaKTepHCTHKA IUX IITaMiB Ta
nepeBipKa IXHHOT0 METa0OJIITHYHOTO OTEHILIATY.
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Tys K., Lytvynko L., Klepach H. ASSESSMENT OF THE GENOTOXIC POTENTIAL
OF THE POBUK RIVER SURFACE WATERS IN THE URBAN IMPACT ZONE OF
DROHOBYCH. The genotoxic potential of surface waters in the Pobuk River (Drohobych) was
assessed using the Allium test. Anaphase-telophase analysis revealed that chromosomal aberration
frequencies remained within control levels, indicating the genetic safety of the water and an
absence of genotoxic risks to the aquatic ecosystem under current anthropogenic pressure.

OcCTaHHIMH POKaMHU aKTyalbHOIO € Mpo0iieMa OLIHKK T€HOTOKCHYHOTO MOTEHI[aly Mo-
BEPXHEBHX BOJl MAIMX PIYOK, ITI0 MPOTIKAIOTh Y MeXax ypOaHi30BaHUX TEPUTOPIH Yepe3 3HAYHY
3a0pYAHEHICTh MPOYKTaMH aHTPOIIOI€HHOT JISTTBHOCTI BOIHHX 1 MPUOEpEKHUX eKocucTeM. J1o
TaKMX BOAHUX 00 €KTiB HasexUTh piuka [1o6yk (Ceper), sika mpoTikae yepe3 M. {porodud (JIBiB-
ChKa 00J1acTh, YKpaiHa) Ta 3a3Ha€ 3HAYHOT'O aHTPOTIOT€HHOTO HABaHTKEHHS. 3a JaHUMH BiIKpU-
THX JDKEPEN, OCHOBHUMH YMHHUKAMH TOTIPIICHHS SKOJIOTIYHOTO CTaHy PIUKH € KOMYHAIIBHO-
MOOYTOBI CTOKH, HECAHKITIOHOBAaHI CKHJTM Ta HAKOIIMYECHHSI ITOOYTOBHUX BiIXOJIB Y MPHOEPEKHII
30Hi (3anoporkHii, 2021). 3abpyaHeHi eqadoToI BTpadaroTh (UIBTpaIliiHi Ta Oy(hepHi BIacTH-
BOCTI, III0 CIIPHUsi€ BTOPUHHOMY 3a0pyIHEHHIO TOBEPXHEBOI BOIHU Ta MOPYILICHHIO il 610JI0TIUHIX
¢ynxuiit (I'poxsunchkuii, 2006). Y 3B’3KY 3 IIUM AOLUIHHUM € 3aCTOCYBaHHS METO/IIB Oi0TecTy-
BaHHs1, 30kpeMa Allium-TecTy K iHPOPMAaTUBHOTO IHCTPYMEHTY OL[IHKH T€HOTOKCUYHOI'O TIOTCH-
ITiaJTy KOMIDTIEKCY 3a0pyIHIOBATLHAX PEUOBHH TIOBEPXHEBOT BoM piuku [100yK.

MeToro TOCTIDKEHHSI € OIliHKa TEHOTOKCHYHOTO MTOTEHIIATY TIOBEpXHEBOi BOaH piuku [o-
OyK y 30HiI ypOOreHTHOro BIUIMBY MicTa [IporoOuda i3 3aCTOCYBaHHAM METOAY OI0TECTyBaHHS
(Allium-tecty). 3pa3ku noBepxHeBoi Boau piuku 1100yk Oyno BiniOpaHO B TPHOX aHTPOIOTEHHO-
HABaHTAXKECHHX JIOKAIIISAX PIYKK y cepemuHi >xoBTHS 2025 p. 3a yMOB cyxoi noroau. Jlis xomri-
JIEKCHOI €KOTOKCHKOJIOTTYHOT OIIHKK CTaHy BOJHOTO 00’€KTa BU3HAYATM OPraHOJICITHYHI (3amax,
MYTHICTb, KOJTOPOBICTB) Ta OCHOBHI (pi3rko-ximiuHi (pH, enekTporpoBimHicTs, BMicT coneit (SAL)
1 po3urHeHHX TBepuX pedoBuH (TDS)) Moka3HUKH 3pasKiB BOIM 3 BUKOPUCTAHHSIM CTaHIAPTHUX
METO/IMK. | €HOTOKCHYHMI TIOTEeHITia)l 3pa3KiB MOBEPXHEBOT BOAM OLliHIOBAIM aHa(]a3Ho-Tenodas-
HUM MeTonioM Y Allium-tecTi sik orrcano (Klepach, 2021). @iToToKCHYHHMIA TOTEHITIAT 3pa3KiB BOAN
OIIIHIOBAJIA 32 POCTOBOKO PEAKINEI0 KOPIHINB TECT-00’€KTY 3 TONAJBIIAM BU3HAYCHHAM THICKCY
(iTtoTokcHaHOCTI. JloCITiIKEHHS IPOBOIMIIH Y TPUPA30Bii TOBTOPHOCTI, @ OTPUMaHi J]aHi OpaIbo-
BYBAJIM CTATUCTHYHO 33 BUKOPHCTaHHA Kputepito CThiozieHTa. BiMiHHOCTI MDK IpyliaMH BBXKaIH
JocroipauMu ipu p<0,05. 3a pe3ynbraramu aHadazHO-TeI0(a3HOTO aHai3y BCTAHOBIIEHO, 1110 32
BIUTMBY JOCIIKYBaHHX 3pa3KiB BOJW YacTOTA XPOMOCOMHHX a0epallii y KIiTHHaX KOpPEHEBOI
MEPHUCTEMH TeCT-00’€KTy cKitanaia (4—6%) Ta TOCTOBIPHO HE TIEPEBHIITyBajia KOHTPOJILHHX 3HA-
YeHb, BOHA OyJ1a OJIM3BKOIO JI0 TIPUPOJIHOTO PiBHS (2—5%) A7 BCiX AOCTiKeHNX JoKartii. Le cBin-
YUTH PO TeHETHUHY Oe3MeKy MoBepxHeBoi Boxu piuku [ToOyk Ta BiacyTHICTS Yy 1i ckiazi 3a0pya-
HIOBaYiB 3 TEHOTOKCHYHOIO Hi€t0. BogHOYAac, opraHonenTidHo Oyi10 BUSBIICHO XKOBTyBaTe 3a0apB-
JIHHsI TOCITIPKYBaHUX 3Pa3KiB BOJH, iXHIO CITa0Ky MYyTHICTh 1 HAsSBHICTh BUPA3HOTO OOJIOTHOTO Ta
THIDTBHOTO ((heKaTBHOT0) 3amaxiB, IHTCHCUBHICTD SIKMX 3pOCTaja BHU3 32 TEUIEI0 PIUKH B MEXax
ypOaHi30BaHOI TEPHUTOPIi, 10 BKa3ye HA IPUCYTHICTH Y IX CKJIai 3a0pyIHIOBAYIB AHTPOIIOT€HHOTO
Ta OPraHiYHOTO TIOXOKEHHS. 3a pe3yIbTaTaMi pOCTOBOTO Allium-Tecty, BogHodac, Oyo 3adikco-
BaHo cnabky (10%) ta cepennro (20,05%) GITOTOKCHYHICTD AOCTIKYBaHHX 3pa3KiB BOAM, SKa
TIPOSIBIISLIACS Y TIOMIPHOMY TIPUTHIYEHHI POCTY KOPIHIIB TecT-00"ekTy (y 1,11-1,25 pa3u nopiBHIHO
3 KOHTpoJieM) Oe3 MOpyIIeHHs X MopdoIorii Ta TyprecieHiii. TakuM YHHOM, BUSBJICH] HETaTHBHI
3MiHH SIKOCTi TOBEPXHEBOI BOIM PIYKH MAIOTh TOKCUYHY, aJ¢ HE TeHOTOKCUYHY Aif0. OTOX HAasIBHHI
PiBEHb aHTPOIIOTEHHOTO HaBaHTaKEHHS Ha piuky [100yk y Mexxax fgaHoi ypOoekocuctemu He (op-
My€ FTeHOTOKCHYHHUX PH3UKIB JUISI BOJHOI €KOCHCTEMIL
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Trach M., Tseduliak V.-M., Ostash B. STREPTOMYCES ALBIDOFLAVUS J1074 AS A
NEW MODEL FOR STUDYING adpA-MEDIATED REGULATION OF SPECIALIZED
METABOLISM. Streptomyces species are producers of bioactive metabolites, yet many of their
biosynthetic gene clusters remain cryptic. This study further explores the AdpA regulatory network
in Streptomyces albidoflavus J1074, following the characterization of the dadpA mutant. Using
pGUS-based reporter systems, we established that AdpA positively regulates its own expression
and the bldN gene, while the secreted protein gene 3015 remains unaffected. LC-MS analysis of
the Axnr 4181::hyg strain revealed a metabolic shift: increased production of butenolides and
surugamides B and D, contrasted by a decrease in antimycins and acylsurugamide. These results
confirm the complex pleiotropic role of AdpA in coordinating specialized metabolism. These re-
sults, combined with the planned creation of an adpA mutant in the Del14 strain with a minimized
genome, will allow for a more detailed investigation of the AdpA regulator and the development
of a platform for heterologous expression.

Pix Streptomyces Bxirouae BaXKIMBI MPOIYIIEHTH 0107I0TIYHO aKTUBHUX CIIONYK, 30KpeMa,
AQHTUOIOTHKH: MaKPOJIiI¥, TETPAITMKIIIHN, aMiHOTJTIKO3HUTH, TIIIKOTICTITHIA, aHCAMIIIMHH, TePIICHH
tomio (Alam, 2022). Btim, cTpenTOMILIeTH Bee IMIe 3HAYHO HEMTOOIIIHEHI: B IXHIX TeHOMaxX 0arato
KpUNTHYHUX KiacTepiB OlocunteTuHux reHiB (KBI'), ski He eKCHpecyroThCs 3a 3BUYAMHMX
(maboparoprnx) ymoB. s akruBanii Takux KBI' MoxkHa ckopucTaThcs TIIO0AIBHIME PeryJis-
TOPHUMH I'eHaMH, Cepe] IKUX BapTo BUIUTUTH adpA. 1lel IieHoTpoITHIiA peryJsTop BIDIUBAE HA
MopdoIoriyHy TudepeHIianito, 30kpeMa (OpMyBaHHS TOBITPSHOTO MIIIEIIFO, 13 3aIyCKOM
crieniagizoBaHoro MeradonisMy. BinmoBigHo MeToro po0GoTH € BUBUEHHS (DYHKIIT 1 poni reHa
adpA (xnr_4181) y cnenianizoBanomy metabodmizmi S. albidoflavus J1074.

VY momnepenHii poOOTI MU CKOHCTPYIOBAIM MyTaHTHUH itaM S. albidoflavus AadpA. T'en
adpA (xnr_4181) y Buxigaomy rrami S. albidoflavus 3aMimeHo KaceToro CTIHKOCTI 10 TirpoMiIH-
HY, TaK OTPUMAHO JeNeliiHuil MyTanT Axnr_4181::hyg 13 BTparoro (GyHKIIII UTHOBOTO PETYJISITOpa.
Ha ocHOBI oTpuMaHOTO IITaMy, MU BUBYAITH perysatopHy Mepexxy AdpA B S. albidoflavus. CkoHCT-
py#ioBaHo mia3mian Ha ocHoBi pGUS 3 mpomotopamu reHiB adpA (xnr_4181), 3015 (xnr_3015)
Ta bldN (xnr_3527) i BcraHOBJIEHO, 10 AdpA TIO3UTHBHO PErYITIOE €KCIPECIIO SIK BIACHOTO T'eHa,
Tak i reHa bldN. Ilpore BUABIEHO BiCYTHICTH BIUIMBY Ha TeH cekperoBaHoro Oimka 3015. Lleit
mtaM OyJzie BUKOPUCTAHO JUTSl TPAHCKPUIITOMHOTO aHA3y Ta igeHTudikaii peryaony AdpA B
S. albidoflavus J1074. 3 MyTaHTa eKCTparoBaHi aHTHOIOTHKH, EKCTPAKTH IPOAHAITI30BaHi 32 JOIIO-
MOTOI0 piTMHHOI XpomaTorpadii, crpspkeHoi 3 Mac-criekrpomerpicto (LC-MS) B pexxnmax pe-
€cTparlii MO3UTUBHUX 1 HeraTUBHUX HoOHIB. IlopiBHIOBayM Taki mtamu: qukuil Tan — S. Albidofla-
vus J1074 (SAM2), myTant AadpA i komuieMenToBanui mram — AadpA+adpA. B myTanTa Busi-
JICHO TMiJIBHIICHHS CHHTE3Y OyTEHOMIIB, mypyraMiaiB B, D 1 KiTbkoX HETOCHIIKEHUX CIOJIYK Ta
3HWDKEHHS TIPOAYKINi aHTHMIIMHIB 1 arpuimrypyramiay. [lnaHyeMo CKOHCTpYrOBaTH MyTaHT
AadpA na ocnoBi mrtamy S. albidoflavus Dell4, skuii € npsmuM noxizanm Bin J1074, 3 genertiero
14 KBI'. OtprMaBIny Takuii ITaM, MA 3MOXKEMO 3°ICYBAaTH, SIKa HOTO peryssTopHa poib B MiHiMi-
30BaHOMY TE€HOMIi Ta 4M Oy/e MOXJIMBICTh BUKOPHCTAHHS TAKOTO IITAMy SIK IIACi I TeTepo-
noriuHoi ekcrpecii reHiB. OTox IOCTIpKeHHs peryastopHoi mepexi AdpA y S. albidoflavus
J1074 migTBepaMII0 MO3UTHBHY aBTOPETYIIIIIO 1 HOTro 37aTHICTh CTUMYJIFOBATH SKCIIPECito TeHa
bldN, BomHOUac He BUSBMBIIM BIUTHBY Ha reH 30/5. LC-MS myTtaHnTa BUSIBUB IU(epeHIIHHY
3MiHy IIPOAYKIIii BTOPHHHUX METa0OJIiTIiB, 30KpEMa, 3pOCTaHHS CHHTE3y OYTCHOMIIIB 1 ITypyTraMmi-
JUB Ha TJIi 3HWKEHHS PIBHSA HAKOIMYCHHS aHTUMIITHHIB. [Tomanbiiie CTBOpEHHSI MyTaHTa Ha 0a3i
MiHimMi3oBaHOrO mTamy Dell4 mgacts 3mory nocmiguta peryinoH AdpA i OIiHUTH HEPCIEKTHBH
IOTO TeHa T yaockoHaneHHs J1074 sk miaTdopmu ISt TeTepOoJIoriYHOl eKCIpecii.
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Shevchuk O., Kot K., Krasnienkov D., Korcheva V., Lakhno O. BIOCOMPATIBI-
LITY OF ANIMAL-DERIVED BONE SCAFFOLDS ON MURINE MODEL. Bone scaffolds
derived from animal sources offer promising structural and biochemical properties but require
thorough decellularization to minimize immunogenicity and maintain extracellular matrix (ECM)
integrity. This study aims to develop biocompatible bone scaffolds by mixed decellularization me-
thods. Combination of sonication and Triton X-100 as well as using hypo- and hypertonic solution
with Triton X-100 treatment showed promising results in murine subcutaneous model.

Po3poOka edexkTUBHIX Ta OI0CYMICHUX CKa(OJIIiB € aKTyaJbHUM HAIPSIMOM JOCITIIXKEHb
B TaTy31 TKAHWHHOT imkeHepii. KicTkoBi ckadh oIy TBApUHHOTO TIOXOPKEHHS MaIOTh ITEPCITICKTHB-
Hi CTPYKTYpHi Ta O10XiMiYHI BIACTHBOCTI, a iX BI/IpO6HI/II_ITBO Ma€ HA3KY ETHYHUX Ta (iHAHCOBUX
nepear. OiHaK Hapasi ICHyC HOTpeGa B ONTUMI3allii BXe ICHYFOUHX Ta Po3poOlli MOKPAIIEHUX
HPOTOKOJIIB aeuemonﬂpmaun KICTKOBOI TKAHMHH JUISl OTPUMAHHS HEIMYHOTCHHHX, TPHIATHAX
IUTS] KCEHOTpaHCIDIAHTALI] ckadoiaiB. MeToro JaHOTo JOCHiIKEHHS € OIiHKA 010CYMiCHOCTI KiCT-
KOBHX CKa(OJIIiB, OTPHMAHWX ITICIIST ONTUMI3AIlT TIOEHAHUX TPOTOKOMIB (PI3UYHOT Ta XiMIUHOT
JICTICITIOJIIPU3aIlii Ha MUIIAYii MOJIETI.

I'ybyacTy yacTHHY CTETHOBOI KiCTKH BEJIMKOI pOraToi Xyo0u po3IiIeHO Ha 3pa3ku 00’e-
MoM npubsm3Ho 1 eM? Ta Bigmuto y docdarHo-conboBoMy OyhepHOMY pO3UKHI HPOTITOM HOYi
(mpu Temrieparypi +4°C) Ta moctiiHOMY roMilnryBaHHi Ha mietikepi (100 00./xB). J1i1s opiBHSIIE-
HOI OLIHKA OyJIM BUKOPHCTAHI 3pa3KH, SKi MiIABaINCS YIBTPa3BYKOBii 00podmi y 1% po3unHi
Tpuron X-100 npotsrom 6 rowH Ta 3 roauH. OCHOBOO IIIE OTHOTO MiX0AY B 00p0o0IIi KiCTKOBOT
TKAHWHM € YepryBaHHA TIOTOHIYHUX Ta TIMEPTOHIYHUX PO3YUHIB 3 JOJATKOBOIO BIIMHUBKOIO Y
pozuuHi geteprenty (Tputon X-100), mo 3abe3neuye nariaiHy oOpoOKy Ta kpaiie 30epekeHHs
MEXaHIYHOI IUTICHOCTI MaTpukcy. E(EKTHUBHICT, BHIATCHHS KIITHH 3 TKAHWHW OIIHIOBAITH
METOJIOM KiJTbKICHOrO BUMIiproBaHHs 3atiikoBoi JJHK Ha ocHOBI MPOTOKOITy BUITUICHHS (PEHOI-
xsopodopmom. CTanmapTom, SIKUi BKazye Ha eeKTHBHY ACUETIOISPU3ALIiF0, BBAKAECTHCS BMICT
ex3orenHoi JIHK menmme 50 ur/mr. [{ns oriHku 6iocyMiCHOCTI OyJ10 B3SITO CyOKyTaHHY MOJIETb
MIIIIMBKY 3pa3kiB caMipiM BikoM 23—27 twxkHiB minii CD1. Ha 30/31 nens micnst iMrutaHTarii
MPOBEICHO HEKPOIICIO Ta B3SITO Ma3KU KPOBI Ha aHAI3.

3a pesysbTatamu OIiHKK 3anuikoBoi JJHK, mpoTokost 3 TpUroquHHO0 YIIbTPa3ByKOBOO
00pOOKOIO y pO3UHHI JISTePreHTy BUsIBUBCS HeeekTuBHUM — piBeHb JJHK cknanas 66,9 Hr/mr.
IIposnoHroBanumii miaXin 3 BUKOPHUCTAHHSAM YJIBTPa3ByKy € IMEPCHEKTHBHILINAM, MICIs 6 TOIUH
00poOku pisenb 3anuikoBoi JJHK y 3paskax cknagaB 6,1 Hr/mr. [IpoTokos 3 BUKOPUCTaHHAM
TIMTOTOHIYHKMX Ta TIMEPTOHIYHUX PO3YHMHIB y KOMOiHamii 3 BiqMuBkow Tpuron X-100 Takox
MPOJIEMOHCTPYBAB sIKicHe BUaieHHs ay»opianoi JJHK (6,6 Hr/mr). 3a pe3ysibTaTaMu HEKpOIICii,
y BCIX JIOCITITHAX TPpyIaxX TBapyH BiJICYTHI 03HAKH MICIIEBOTO HEKPO3Y Ta 3arajbHOTO 3alajieHHs,
BHYTpIIITHI opraHu He 3011bI1eH]. [Toka3HUKH KiTBKICHOTO 3arajlbHOTO aHali3y KpoBi (3a0apBiieH-
Hs1 32 PomaHoBchKoro-I'iM3a) y Ma3kax B HOpMi. 3arajibHi MOKa3HUKH aKTHBHOCTI TBAPUH ITICIS
IMIDTaHTaNi{ 30epirairch.

Omxe, ONTHMI30BaH1 3MillIaHi IPOTOKOJH ICTIEITONIPH3allii 3 BAKOPUCTAHHSM YIIbTPa3By-
Ky a00 Tino-/TinepToHIYHNX po3unHiB y noenHanHi 3 Tputon X-100 maroTe eeKTHBHI TO-
Ka3HUKYU BUIAJICHHS KIIITHHHOT'O BMICTY, a TAKO)K HE BUKJIMKAIOTh FOCTPOi iIMyHHOT BiAIOBii
Ha CyOKyTaHHIM MozeNmi Ta MOXYTb OyTH PEKOMEHIIOBAaHI JJIS MOAANBIINX TOCTIHKEHb Ha
MOJIEIISIX KiCTKOBUX JAC(EKTIB.
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In recent decades, biosensor technologies have been developing rapidly in response to the
demand for simple, rapid, and cost-effective analytical methods suitable for out-of-laboratory
applications. Biosensors are characterized by portability, relatively low cost, and the ability to
perform measurements directly at sampling sites, making them a viable alternative to conventional
laboratory methods for the determination of biomarkers and toxic compounds. Among modern
biosensors, electrochemical biosensors are the most widespread and effective class, including
amperometric, conductometric, and potentiometric. Given the growing demand for biosensor-ba-
sed analysis, automation has become an important task for enabling continuous monitoring and
minimizing human influence on measurements. Therefore, the development of an automated sys-
tem integrated with electrochemical enzyme biosensors has been proposed to improve measu-
rement efficiency and reduce direct operator involvement in analytical procedures.

An automated system for biosensor measurements under controlled flow rate conditions
was developed, comprising a Plasmon-Pump-8 peristaltic pump, active valves, a flow cell, teflon
tubing, and connecting elements. The pump was controlled via a PC. Since a single pump was used
to ensure liquid transport, the supply of solutions was regulated by active valves controlling the
delivery of working solutions to the biosensor flow cell. Electrochemical transducers consisted
of two identical pairs of gold electrodes fabricated by gold deposition onto a ceramic substrate.
Urease was used as a model, well-studied, and stable enzyme for the preparation of
bioselective elements. The enzyme was immobilized on the electrode surfaces by covalent
cross-linking using glutaraldehyde.

Several variants of flow cells were designed and fabricated using 3D printing and laser
cutting of acrylic, and the optimal configuration produced by stereolithography was selected. The
optimal flow rate was determined to be 100-200 pL/min, at which the standard deviation of the
signal did not exceed 5%. The developed system was tested for the determination of urea and
several heavy metals (Ag, Zn, Cu, Ni).

The proposed biosensor system was compared with a commercial system equipped with
multiple piezoelectric pumps. The developed system demonstrated significantly more stable
flow-rate settings and better response reproducibility, which are critically important for
biosensor analysis.

Thus, a system integrated with electrochemical biosensors for direct urea determination and
inhibitor-based analysis of heavy metal ions was developed and validated. The analytical parame-
ters of the proposed system were compared with those of a commercial system, demonstrating the
principal advantages of the developed approach and its applicability for both direct and inhibitor-
based biosensor analysis.

The work was supported by the national budget program “Support for priority scientific
research and scientific and technical (experimental) developments for the state”’, program number
6541230.
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Global climate change, irreversible soil degradation, and freshwater shortages are calling
into question the viability of traditional crops and significantly reducing natural biodiversity. There
is a need to obtain plant forms that combine resistance to various stresses with satisfactory eco-
nomic indicators (Ckok, 2022; Boxkerosa, 2021). Current needs determine the directions of scien-
tific research and stimulate the development of new research methods. Various biotechnological
methods combining in vitro and in vivo manipulations are becoming increasingly important. One
such approach is cell selection using heavy metal ions (HMI) to select cell lines and plants with
genetic changes (Bapat, 2023; Sergeeva, Mykhalska, 2019).

The systematic approach was tested by adding both cations and anions of heavy metals,
namely Ba?* and Cd** VO?*  and WO4%, in concentrations lethal to cell cultures. Ba** and Cd*" were
used in the selection of cell lines resistant to osmotic stress. Literature sources indicate that Ba?*
significantly affects the movement of K* ions. Ba?" cations were used to select cell lines resistant
to salinisation (Kovrliza, 2021). Cd** ions cause a wide range of pathological changes, including
affecting the water status of plants (Hung, 2020). For this reason, Cd*" was chosen for the selection
of variants resistant to water deficiency. Since salinity and water deficiency are types of osmotic
stress, we expected the selected cell lines to exhibit osmotic resistance.

The systematic approach was tested by adding both cations and anions of heavy metals,
namely Ba?* and Cd** VO3 and WO4%, in concentrations lethal to cell cultures. Ba?* and Cd** were
used to select cell lines resistant to osmotic stress. Literature sources indicate that Ba®* significantly
affects the movement of K™ ions. Ba?* cations were used to select cell lines resistant to salinisation
(Kovrliza, 2021). Cd*" ions cause a wide range of pathological changes, including affecting the
water status of plants (Hung, 2020). That is why Cd?* was chosen for the selection of variants
resistant to water deficiency. Since salinity and water deficiency are types of osmotic stress, we
expected the selected cell lines to exhibit osmotic resistance.

Plants were regenerated from stable cell cultures. The regenerants exhibited the desired
characteristics, which may indicate the promise of the proposed approach.
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The genus Pseudomonas comprises Gram-negative bacteria that colonize diverse ecolo-
gical niches, ranging from aquatic and terrestrial environments to plant and animal hosts. Among
these, Pseudomonas putida KT2440 has emerged as a cornerstone species in modern biotech-
nology. As a certified safety strain, it holds immense potential to drive advancements in the bioe-
conomy. However, despite being extensively studied, there remains a critical need for efficient and
reliable genetic engineering tools tailored for this strain. Consequently, this study aimed to expand
the existing genetic toolbox for pseudomonads, with a specific focus on P. putida KT2440, to
facilitate more predictable and robust strain engineering for biotechnological applications.

Transposon (Tn) libraries serve as crucial tools for generating multiple mutant variants,
enabling high-throughput gene function studies and strain optimization. The aim of this work was
to develop and test the efficiency of the transposon mutagenesis system for P. putida KT2440. For
this, the synthetic Tn5 transposon was constructed by flanking the apramycin resistance gene with
19-bp inverted Mosaic End (ME) sequences, which are essential for TnS transposase recognition.
This engineered DNA molecule was complexed with Tn5 transposase in vitro. These transposomes
were subsequently introduced into P. putida via electroporation. Following transformation, the
cells were plated onto selective media, yielding a primary library of over 15,000 apramycin-
resistant clones. As a target for initial screening the kanamycin resistance phenotype was chosen.
The P. putida Tn-library was grown in liquid media supplemented with a sub-lethal concentration
of kanamycin. After a 48-hour incubation, cells were harvested and transposon insertion sites were
identified via high-throughput sequencing.

Mapping of Tn insertion sites to the genome of P. putida clearly demonstrated the even
distribution of mutations within the library. In the case of cultures grown in presence of kanamycin,
cells with transposon integration into two specific chromosomal loci clearly dominated in the
population. The first integration event disrupted the cyoABCDE operon, which encodes cytoch-
rome o-ubiquinol oxidase, the primary terminal oxidase of the electron transport chain under highly
aerobic conditions. Because the cellular internalization of aminoglycosides, such as kana-
mycin, is strictly dependent on the proton motive force (PMF) generated by respiration,
disruptions in terminal oxidases inherently alter membrane energetics. This reduction in the
PMF likely decreases the active uptake of the antibiotic, thereby conferring the observed low-
level resistance (Lobritz et al., 2015).

A second notable integration associated with kanamycin resistance occurred within the 7atB
gene, a core component of the twin-arginine translocation (Tat) pathway responsible for exporting
folded proteins across the cytoplasmic membrane. The Tat system translocates critical proteins,
including phospholipases and respiratory enzymes. While disruptions to the Tat system in related
species like P. aeruginosa are known to result in pleiotropic phenotypes, such as defective biofilm
architecture and altered stress responses (Soh et al., 2021), in this context, the alteration of
membrane permeability or the failure to correctly export specific membrane proteins likely contri-
butes to the altered aminoglycoside susceptibility.

In conclusion, the constructed P. putida TnS library proves to be a valuable asset for investi-
gating resistance mechanisms against various antibiotic classes. This approach offers a powerful
methodology for uncovering new genetic and metabolic determinants of antibiotic resistance in
P. putida KT2440.
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Depression and anxiety disorders are among the most common mental health disorders:
before the pandemic, approximately 280 million people worldwide had depression and 301 million
people worldwide had anxiety disorders. Approximately 5% of the adult population suffered from
depression and 4.05% from anxiety disorders. Since the onset of COVID-19, the incidence of both
conditions has increased by 27.6% for depression and by 25.6% for anxiety (Asad, 2025). High
comorbidity is the rule: nearly half of the depressed patients have an anxiety disorder, and more
than half of the patients with an anxiety disorder show depressive symptoms. Because the
effectiveness of the therapy with some drugs is limited, many researchers investigate the biological
processes that are involved in the mood regulation, especially the gut-brain axis.

The microbiota-gut-brain axis is a bidirectional relationship between the central nervous
system and the intestinal microbiome, which harbours approximately 10'* microorganisms of the
Firmicutes and Bacteroidetes phyla. Communication between these two organisms occurs via the
vagus nerve, the hypothalamic-pituitary-adrenal axis, immune responses, and through the
metabolites produced by the microbiota (Toader, 2024). Bacteria can produce many neurotrans-
mitters and neuromodulators, such as GABA, serotonin, acetylcholine, and short-chain fatty acids,
which have a number of effects on the brain including reducing neuroinflammation, increasing
blood-brain barrier permeability and modulating microglial activity. The tryptophan-kynurenine
pathway has also been implicated in the microbiota-gut-brain axis with increased kynurenine to
tryptophan ratios being seen in depression.

Limosilactobacillus reuteri is a promising probiotic strain that produces multiple biolo-
gically active substances, especially reuterin. Our computational analysis indicates that reuterin
exhibits a significant likelihood of psychotropic effects, particularly in the modulation of anxiety,
phobic, and depressive states (Pa~0.868). Additionally, it demonstrates immunomodulatory pro-
perties by stimulating macrophageopoiesis (Pa~0.836) and leukopoiesis (Pa~0.715), which may
theoretically contribute to the attenuation of neuroinflammation, a principal pathogenetic mecha-
nism of depression. The anticipated interaction with redox enzymes and NADPH metabolism (Pa
up to =0.967) aligns with the role of oxidative stress in the pathogenesis of affective disorders.
These data are consistent with previous experimental findings: L. reuteri DSM 17938 has been
demonstrated to normalize behavioral indicators of depression and anxiety while restoring meta-
bolism in the hippocampus and prefrontal cortex; other strains have been shown to lower
corticosterone levels and elevate GABA and serotonin in chronic stress models, in addition to
modulating the NLRP3 inflammasome. Adding probiotics to standard treatment makes depression
less severe, according to clinical studies (meta-analysis: SMD = —0.44; 95% CI — 0.72...-0.16).
This further supports the plausibility of our predicted molecular mechanisms (Medeiros et al.,
2021). The results of computer predictions regarding the activity of reuterin and reutericin not only
theoretically support the psychobiotic potential of L. reuteri but also align with previously
published preclinical and clinical data, positioning this strain as a promising adjunct in the complex
treatment of depression and anxiety disorders.

The use of probiotics in addition to antidepressants significantly increased the decrease in
anxiety and depressive symptoms and improved the state of psychoemotional well-being. Stable
effect is observed after 8—12 weeks of regular use of multi-strain probiotics or fermented products
(Balasubramanian, 2024). Therefore, probiotics are not used instead of medications for mental
disorders, but it is considered to be an effective adjuvant that affects the neuroendocrine, immune
and metabolic components of mood regulation through the gut-brain axis.



leHeTMKa Ta BioTexHOAOTrIA 119

Hasanzada A.!, Mammedova N.2, Bayramova J.?

REGULATORY ROLE OF microRNA-125B AND miR-214 IN OVARIAN
CANCER-ASSOCIATED MOLECULAR PATHWAYS: A CLINICAL EVALUATION
IN THE AZERBAIJANI POPULATION

!Department of Molecular Biology, Faculty of SABAH, Baku State University, Baku, AZ1148,
Azerbaijan; °Department of Molecular Biology, Faculty of SABAH, Baku State University, Baku,
AZ1148, Azerbaijan, *Department of Molecular Biology and Medical genetic, Azerbaijan Medical
University, Scientific Research Center, Baku, AZ1002, Azerbaijan, e-mail: aidahasanovaa@gmail.com,
Jamilabayramova6@gmail.com, nmemmedovaa234@gmail.com

Epithelial Ovarian Cancer (EOC) remains one of the most lethal gynecological malignan-
cies, characterized by its high mortality rate and complex molecular etiology. MicroRNAs
(miRNAs) have emerged as essential post-transcriptional regulators that play critical roles in tumor
progression by modulating gene expression (Tao Zhu, Wen Gao, Xi Chen, Ying Zhang, Meijuan
Wu, Ping Zhang, Shihua Wang, 2016). Among them, miR-125b and miR-214 have been widely
implicated in ovarian carcinogenesis, functioning in a context-dependent manner as tumor-
suppressive and oncogenic miRNAs, respectively. These molecules orchestrate pivotal cellular
processes, including proliferation, apoptosis, invasion, and the development of chemoresistance.
Consequently, this study aims to characterize the expression profiles of miR-214 and miR-125b
within the Azerbaijani population, evaluating their opposing regulatory roles to establish a regional
genetic baseline and identify potential diagnostic biomarkers.

Within the scope of this study, primary tumor tissues and adjacent normal epithelial tissues
(as the control group) were simultaneously collected during surgery from 40 patients diagnosed
with EYK. Total RNA was isolated from the collected samples using the miRNeasy Micro Kit
(Qiagen, Cat no: 217084). The expression levels of miR-125b and miR-214 in the isolated RNA
samples will be analyzed by Real-Time Quantitative PCR (RT-qPCR) using the miRCURY LNA
miRNA PCR Assay (Qiagen, Cat no: 339306).

The expression data will be statistically analyzed to compare tumorous versus non-
tumorous tissues. By correlating the expression levels with clinicopathological parameters, the
study will evaluate the tumor-suppressive potential of miR-125b and the oncogenic activity of
miR-214. The findings will be benchmarked against global literature to identify population-speci-
fic variations.

This research provides the first comprehensive analysis of these specific miRNA signatures
in Azerbaijani EOC patients. The results are expected to contribute significantly to the identifica-
tion of potential diagnostic biomarkers and the development of targeted therapeutic strategies
tailored to the genetic characteristics of the local population.



120 «Moaoab i noctyn 6ioaorii», AbBiB-2026

Havryliuk 1., Deneka M., Yushchuk O.

CLONING GLYCOPEPTIDE TAILORING GENES FROM THE SILENT AMYCOLATOPSIS
BARTONIAE DSM 45807 BIOSYNTHETIC GENE CLUSTER - aba

Ivan Franko National University of Lviv, Hrushevskoho St., 4, Lviv, 79005, Ukraine;
e-mail: iryna.havryliuk@lnu.edu.ua

Glycopeptide antibiotics (GPAs) are nonribosomal peptides that inhibit cell-wall biosynthe-
sis in Gram-positive bacteria. Their biosynthesis is encoded by biosynthetic gene clusters (BGCs).
The most important GPA subgroup comprises the dalbaheptides — glycosylated and/or lipidated
heptapeptides that bind lipid IT with high affinity and thereby block cell-wall synthesis. Although
dalbaheptides are clinically effective, resistant pathogens have already emerged, underscoring the
need to discover new members of this class. One viable strategy to overcome resistance is the
combinatorial biosynthesis of novel GPAs by shuffling glycosyltransferase and other tailoring
genes between BGCs.

In our previous work (Stepanyshyn et al., 2024), we characterized a novel BGC identified
in Amycolatopsis bartoniae DSM 45807 (order Pseudonocardiales). This BGC contained an unu-
sually high number of sulfotransferase genes, as well as previously undescribed glycolsyltrans-
ferase genes. Unfortunately, this biosynthetic pathway was silent under the conditions tested.

To investigate the roles of these tailoring genes, we adopted a heterologous expression
strategy. Specifically, we aimed to clone each tailoring gene under the control of the strong
constitutive ermE* promoter and express it in Streptomyces toyocaensis NRRL 15009. This strain
is known to produce the non-glycosylated, sulfated teicoplanin aglycone A47934 (Pootoolal
et al., 2002). To further optimise this chassis, we previously generated a deletion mutant
lacking stal, which encodes a sulfotransferase. This strain, S. foyocaensis Astal., produces a
completely unmodified teicoplanin aglycone, providing an optimal substrate for in vivo
combinatorial biosynthesis.

In the present work, we cloned the sulfotransferase genes abal2, abal3, abal4, and abal9,
as well as the glycosyltransferase genes abal7, abal8, aba23, and aba24, into the pTES vector
under the control of the strong constitutive ermE* promoter. The resulting recombinant plasmids —
pTEABAI12, pTEABAI13, pTEABA14, pTEABA19, pTEABA17, pTEABAI18, pTEABA23, and
pTEABA24 — were introduced into S. toyocaensis Astal.. The next step will be to assess GPA
production in these strains and characterise the resulting A47934 derivatives.
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The epithelial-to-mesenchymal transition (EMT) is a highly dynamic process characterized
by cellular plasticity and the presence of intermediate hybrid phenotypes. Identification of master
transcriptional regulators governing these transitions is essential for understanding tumor
progression and fibrotic remodeling. The aim of this study was to reconstruct gene regulatory
networks (GRNs) and identify key transcription factors (TFs) stabilizing hybrid EMT states using
public single-cell RNA-sequencing (scRNA-seq) datasets.

The analysis was conducted using sScCRNA-seq datasets from human lung adenocarcinoma
and breast cancer models undergoing TGF-B-induced EMT (GEO: GSE147405, GSE114724).
The computational workflow included clustering, pseudotime trajectory inference using Mo-
nocle3, and GRN reconstruction via the SCENIC pipeline. Regulon specificity scores (RSS)
were calculated to quantify transcription factor activity across epithelial, mesenchymal, and
hybrid populations.

A core set of 12 transcription factors demonstrated elevated regulon activity (RSS > 0.45)
in hybrid EMT states. SNAI1 and TWIST1 exhibited a progressive increase along the pseudotime
axis (log2FC=2.4), whereas SOX4 and ETS2 showed peak activity specifically within
intermediate clusters, suggesting a role in maintaining phenotypic plasticity. In silico perturbation
of the SOX4 regulon resulted in a 35% reduction in mesenchymal network connectivity, shifting
predicted cell states toward epithelial characteristics. Network topology analysis revealed a
stabilizing mutual inhibition loop between the miR-200 family and ZEB1, modulated by TGF-f
signaling intensity (Orlenko, 2019).

The identified transcriptional signatures provide a mechanistic framework for targeting
cellular plasticity in cancer progression. The findings highlight the potential of network-based
approaches for resolving transitional states at single-cell resolution and suggest SOX4 as a
candidate regulator for future experimental validation in clinical samples (Lambert, 2017).
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Genomic imprinting is a phenomenon where the expression of a gene depends on the parent
of origin. Defects in this process known as genomic imprinting defects result in various disorders
such as Prader-Willi Syndrome (PWS) and Angelman Syndrome (AS). In this literature-based
analytical article I will discuss the molecular and clinical mechanisms underlying both disorders,
with particular emphasis on their relevance to neurodevelopmental pathology.

Both syndromes are caused by molecular defects in the 15q11-15q13 regions of chro-
mosome 15. However, loss of paternal gene expression in the mentioned area causes Prader-
Willi Syndrome, while loss of maternal gene expression results with Angelman Syndrome
(Buiting, 2010).

There are 2 primary mechanisms that account for over 95% Prader-Willi Syndrome cases:
paternal deletion and maternal uniparental disomy (mUPD) (Sledzikowska et al, 2026). In paternal
deletion the paternal copy of the 15q11-q13 region of chromosome 15 is missing entirely. In the
case of maternal uniparental disomy however, the child inherents both chromosome copies from
the mother, as such the paternal genes are functionally absent. These genetic subtypes of the PWS
while overlapping in certain symptoms, have also shown certain differences: deletion-type PWS
is characterized by early-onset emotional dysregulation, anxiety, and compulsive behaviors.
mUPD type PWS is associated with a higher risk of mood instability, psychosis-like features, and
late-developing mood disorders (Sledzikowska et al, 2026). Recent studies have also determined
3 critical genes within the PWS region that are essential for brain function: SNORDI16,
MAGEL2, NDN (Sledzikowska et al, 2026). Loss of SNORD116 disrupts alternative splicing and
3D chromatin organization in the brain. MAGEL?2 deficiencies are linked to emotional dysregula-
tion and reward-processing issues. Absence of NDN causes problems with neuronal differen-
tiation, axonal growth, and the survival of neurons. All these findings outline the crucial role of the
PWS locus in neurodevelopmental regulation.

In the case of Angelman syndrome four primary genetic mechanisms exist: maternal
deletion, paternal uniparental disomy, UBE3A mutation, and imprinting defects. These lead to
disrupted gene expression and result in intellectual disability, motor dysfunction, and epilepsy
(Margolis et al, 2015). Those suffering from a deletion type of Angelman syndrome are known to
have more severe impairments in motor milestones, cognitive mental age, and adaptive skills
compared to those with the UBE3A mutation (Micheletti et al, 2016). One potential treatment for
Angelman syndrome is prenatal testing combined with prenatal treatment, which has a strong
potential to significantly reduce symptom severity or even prevent the disorder entirely (Zylka,
2020). By extension, it is possible that similar approaches could benefit patients with Prader—Willi
syndrome as well. However, considering the current limitations as well as risk factors, further
research is needed for both cases. These observations and findings highlight the biomedical
importance of Prader—Willi and Angelman syndromes, as learning how their genes and
molecular mechanisms work can help us to develop better treatments, enable earlier diagnosis,
and improve patient care.
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Microorganisms belonging to the phylum Actinobacteria are a major reservoir of natural
chemical diversity. Owing to their ability to synthesize a wide range of specialized metabolites,
these bacteria have played a central role in the development of compounds used across medical,
veterinary, and agricultural applications. Over time, however, classical screening approaches have
reached diminishing returns, as discovery efforts increasingly yielded previously identified mole-
cules rather than new structures. Insights gained from large-scale genome analyses have funda-
mentally changed this view, revealing that actinobacterial genomes encode numerous biosynthetic
pathways that remain inactive or uncharacterized under standard laboratory conditions. While
Streptomyces species account for many known metabolites, growing evidence suggests that phylo-
genetically diverse and less-studied actinobacteria harbor a comparable, yet largely untapped,
biosynthetic potential.

Saccharopolyspora erythraea is widely used in studies of polyketide biosynthesis and in
industrial erythromycin production, yet the performance of genetic vectors in this species has not
been systematically evaluated. In this work, integrative and replicative vector systems applicable
to Sacch. erythraea DSM40517 were comparatively analyzed.

Actinophage-derived integrative vectors based on ¢C31 (pSET152), BT1 (pRT801), and
VWB (pCLY 10) were successfully introduced by conjugation. Distinct chromosomal target sites
were identified for each system. @BT1- and VWB-based vectors showed integration into single
genomic loci, whereas the pC31-derived vector exhibited recombination at multiple chromosomal
regions with varying efficiencies. Analysis of vector maintenance demonstrated that all integrative
systems undergo excision from the chromosome, indicating that continuous selective pressure is
required for stable maintenance in Sacch. erythraea.

Replicative plasmids commonly used in Streptomyces displayed poor performance in this
host. To overcome this limitation, a new conjugative shuttle vector, pYS191, was constructed using
a minimal pJV1 replicon. The vector was efficiently transferred into Sacch. erythraea and related
actinobacteria, maintained at a low copy number under selection, and readily eliminated in the
absence of antibiotics, making it suitable for transient genetic applications.

Overall, this study outlines practical characteristics of available vector systems in Sacch.
erythraea and introduces a new replicative tool that broadens opportunities for genetic manipula-
tion and metabolic studies in this organism.
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STUDIES ON THE PYRANOSE OXIDASE GENE
FROM STREPTOMYCES CANUS JCM4384
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Pyranose oxidase (POx, glucose 2-oxidase; EC 1.1.3.10, pyranose:oxygen 2-oxidoreduc-
tase) is a flavin-dependent oxidoreductase, a part of the glucose-methanol-choline (GMC)
superfamily of oxidoreductases (Abrera, 2020). POx catalyzes the oxidation of various mono-
saccharides, such as D-glucose, D-galactose, and D-xylose, at the C-2 position (sometimes also
C-3) in the presence of oxygen. The end products of the reaction include the corresponding
ketosugars and hydrogen peroxide, derived simultaneously from the oxygen reduction. POx, as a
producer of hydrogen peroxide, is thought to contribute to the action of enzymes involved in the
breakdown of lignocellulose.

Over the last 25 years, POx enzymes, primarily of fungal origin, have been studied at both
biochemical and structural levels due to potential bioelectrochemical and biocatalytic applications.
For instance, the usage of POx in biosensors for monitoring substrate concentrations in fermenta-
tion processes and measurement of 1,5-anhydro-D-glucitol (1-deoxy-D-glucopyranose, 1,5-AG)
in blood serum as a marker of glycemic index and diabetes has been reported (L1, 2023). POx could
also be used as a component of biofuel cells for small-scale energy production.

The recently discovered and characterized pyranose oxidases from bacterial sources, such
as ScPOx, PsPOx and KaPOx, have demonstrated distinct characteristics. In particular, they lack
covalently attached FAD and are either monomeric or dimeric in solution (Kostelac, 2024). These
features may provide new opportunities for bioelectrochemical applications.

The aim of this work was to clone the POx gene from Streptomyces canus JCM 4384 for
the construction of recombinant POx-overexpressing S. canus and S. albidoflavus (J1074) strains,
and further investigations of the regulation of its expression.

We have constructed a plasmid based on the integrative vector pTES by restriction enzyme-
based cloning. The AQI96 RS30555 (pox) gene was amplified from S. canus genomic DNA and
inserted into the pTES vector between Xbal and EcoRI restriction sites under the control of the
strong constitutive promoter ermEp. Successful cloning was verified by restriction endonuclease
mapping and sequencing. The resulting plasmid, designated pTESpoxA 1, was conjugatively trans-
ferred from E. coli ET12567 (pUZ8002) into the streptomycete recipients. The preliminary assays
of both recombinant strains revealed traces of POx activity. Interestingly, introduction of pTES
alone induces the production of red pigment by JCM4384. We created a library of POx gene se-
quences of streptomycete origin, which will be used to find regulatory motifs in promoter regions.

Our future work will focus on optimization of cultivation and construction of new expres-
sion plasmids and hosts to achieve higher POx activity, as well as in silico elucidation of regulation
of pox expression in streptomycetes.
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MOENOMYCIN PRODUCTION BY STREPTOMYCES VIRIDOSPORUS ATCC14672
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Streptomyces viridosporus ATCC14672 is known as a producer of phosphoglycolipid
antibiotics called moenomycins (MOE), which inhibit peptidoglycan glycosyltransferases in
bacteria. The production level of MOE by this strain is approximately 1 mg per 1 L of shaken-flask
culture (Ostash, 2010). Such a low yield limits practical development of MOE and makes it
necessary to search for overproducing strains. The biosynthetic gene cluster of MOE production
(moe BGC) was cloned in 2007 (Ostash, 2010), which allowed researchers to better understand
the genetic basis of moenomycin biosynthesis. Ribosome engineering (Zhu, 2019) remains one of
the unexplored ways to increase MOE titers by the native producer. This strategy is based on
selecting spontaneous mutants that are resistant to antibiotics targeting translation. Mutations
responsible for resistance often occur in genes encoding RNA polymerase subunits or ribosomal
proteins. These mutations can influence global regulatory systems and, as a result, affect secondary
metabolite production. In this study, antibiotic susceptibility testing and classical bacterial genetics
methods were used to obtain and analyze mutants of ATCC14672 resistant to antibiotics typically
used for ribosome engineering.

The wild-type strain ATCC14672 showed a high level of morphological uniformity. The
frequency of atypical colonies on oatmeal agar was approximately 10-. One morphologically
divergent isolate, named L7, produced MOE at the same level as the parental strain. This suggests
that changes in colony morphology do not necessarily correspond to changes in antibiotic
production. Several antibiotics that inhibit translation, including lincomycin, streptomycin,
spectinomycin, thiostrepton, neomycin, and kasugamycin, were not suitable for mutant selection
because ATCC14672 showed either high natural resistance to them, or, extreme sensitivity (this
was the case of neomycin). Nevertheless, rifampicin, which inhibits RNA polymerase, was
effective for selecting resistant mutants. The rifampicin-resistant mutants contained point muta-
tions in the rpoB gene encoding the B-subunit of RNA polymerase. Interestingly, two mutants,
RIFS1 and E4, carried the same rpoB mutation (H437Y), but they differed in colony morphology
and overall antibiotic activity. This indicates that the observed phenotypic differences cannot be
explained only by the rpoB mutation and are likely caused by additional, unidentified mutations in
the genome.

In conclusion, rifampicin can be used as an effective tool to obtain mutants with altered
antibiotic production in S. viridosporus ATCC14672. The fact that mutants with the same rpoB
mutation show different phenotypes highlights the complexity of regulatory mechanisms cont-
rolling moenomycin biosynthesis and suggests that secondary mutations may play an important
role in determining the final production level.
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The spread of antibiotic resistance among pathogenic microorganisms represents a global,
multifactorial challenge that drives the search for new antibacterial agents (Ahmed et al., 2024).
Aminoglycosides are a long-established class of antibiotics that were widely used in the early
stages of antimicrobial therapy. However, the introduction of alternative antibiotic classes with
lower toxicity led to a marked decline in their clinical use. In recent years, aminoglycosides have
regained attention due to their high efficacy against multidrug-resistant pathogens and their
synergistic activity with B-lactams (Krause et al., 2016). Most known aminoglycosides were
discovered in the mid-20th century, and subsequent development has been largely limited to a
small number of semisynthetic derivatives, making the search for new representatives of this class
highly relevant. Nevertheless, the complexity of working with native producers and the lack of
efficient heterologous hosts for the expression of aminocyclitol biosynthetic gene clusters (BGCs)
continue to constrain the discovery of novel aminoglycoside antibiotics.

The Streptomyces kanamyceticus L.v54 strain was obtained from the kanamycin-producing
strain S. kanamyceticus DSM40500 by mutagenesis (Golets et al., 1995). It was established that
Lv54 lost the ability to produce kanamycin while retaining a metabolic machinery adapted for
aminoglycoside biosynthesis and exhibiting higher suitability for genetic manipulation compared
to the parental strain. This provided the rationale for its use as a potential heterologous host for the
expression of aminocyclitol and aminoglycoside BGCs. In a previous study, a set of aminocyclitol
BGCs was introduced into S. kanamyceticus 1.v54, and metabolite production was assessed based
on antibacterial activity against Gram-positive and Gram-negative test culture. Growth inhibition
zones were observed for 5 out of 13 examined BGCs. To clarify the origin of the active compounds,
the native kanamycin BGC was deleted in S. kanamyceticus Lv54 as well as in S. kanamyceticus
DSM40500 for its further evaluation as a host strain.

Thirteen aminoglycoside BGCs were introduced into the S. kanamyceticus Lv54 strain car-
rying a deletion of the native kanamycin BGC, and the resulting strains were assayed for
antibacterial activity against Gram-positive and Gram-negative test organisms. Growth inhibition
was observed only in the strain carrying the neomycin BGC, whereas no antibacterial activity was
detected for the remaining clusters. These results indicate that the growth inhibition zones observed
in our previous study were not associated with the activation of the introduced BGCs and were
most likely caused by an unintended activation of the endogenous kanamycin BGC.

In S. kanamyceticus DSM40500, antibacterial activity against both Gram-positive and
Gram-negative test organisms was observed despite deletion of the kanamycin biosynthetic genes,
indicating the production of at least one additional antibacterial compound. Metabolites were
extracted using methanol and ethyl acetate, and the resulting extracts were tested for antibacterial
activity and analyzed by LC-MS. The combined biological and mass spectrometric analyses
suggest the production of two antibacterial agents with distinct activity spectra. The detected mass
peaks did not match any known antibacterial compounds. Therefore, further structural characte-
rization of these metabolites will require nuclear magnetic resonance (NMR) analysis.

Overall, S. kanamyceticus Lv54 lacking the kanamycin BGC does not exhibit antibacterial
activity following the introduction of heterologous aminoglycoside BGCs under the tested condi-
tions and, based on our results, does not represent an optimal heterologous host for aminoglycoside
BGCs. In contrast, S. kanamyceticus DSM40500 demonstrates the capacity to produce previously
uncharacterized antibacterial compounds.
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Glycopeptide antibiotics (GPAs) are nonribosomally synthesised peptides that inhibit cell-
wall formation in Gram-positive bacteria. Their production is directed by dedicated biosynthetic
gene clusters (BGCs). The clinically most important GPAs are the dalbaheptides — glycosylated
and/or lipidated heptapeptides that bind lipid II with high affinity, thereby arresting peptidoglycan
biosynthesis. Despite their proven efficacy, the emergence of resistant pathogens highlights the
continuing need for new dalbaheptide analogues. Accordingly, the discovery pipeline still relies
largely on screening natural actinomycete isolates to identify strains that produce previously
uncharacterised GPAs.

In our previous work (Yushchuk et al., 2025), we identified several poorly characterised
genera within the order Pseudonocardiales as promising sources of novel GPAs, including
Actinokineospora and Umezawaea. Initial characterisation of the GPA BGC from Umezawaea
endophytica DSM 103496 led us to hypothesise that this strain may produce a novel GPA.
Moreover, the unusually high number of tailoring genes suggested that the compound might be
produced as a microheterogeneous complex, potentially complicating structure elucidation.

To simplify the GPA complex and to elucidate the tailoring steps involved in its
biosynthesis, we decided to generate a collection of knockout strains with deletions in selected
tailoring genes. As a first step, we planned to construct a set of suicide vectors (pGUSA21
derivatives; Pozzi et al., 2016) for targeted gene deletions. Accordingly, in the present work we
constructed pKO_Gtf1-3, pKO Mtl-Gtf4, pKO Gtf5-Mt2, pKO Gtf6, and pKO RIS, each
carrying ~2,000 bp upstream and downstream homologous regions flanking, respectively: (i) three
genes encoding GT1-family glycosyltransferases; (ii) genes encoding a methyltransferase and a
GT1-family glycosyltransferase; (iii) genes encoding a second methyltransferase and a GT39-
family glycosyltransferase; (iv) a gene encoding a second GT39-family glycosyltransferase; and
(v) four genes encoding enzymes involved in ristosamine biosynthesis. All vectors were verified
by restriction mapping. Transfer of these constructs into U. endophytica DSM 103496 and mutant
generation are currently underway.
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Abramchuk M., Dzhura N. ECOLOGICAL INNOVATIONS IN THE CONTEXT OF
CLIMATE CHANGE: PROSPECTS FOR POPULARIZATION IN THE MEDIA. The study
examines environmental innovations as a focus of media coverage in the context of climate change
and sustainable development, particularly in Ukraine’s post-conflict reconstruction. It highlights
the role of media as intermediaries between scientific knowledge, technological solutions, and
public perception, shaping societal understanding of eco-innovations. The work analyzes media
approaches to climate reporting, including information-based, analytical, and solution-oriented
coverage with integration of scientific sources. Based on this analysis, it outlines strategies for
enhancing environmental awareness and supporting the adoption of eco-innovations in Ukraine’s
reconstruction and sustainable development.

3MiHa KIIIMaTy € OJJHAM 13 KITFOUOBHX IMIOOABHUX BUKJIMKIB Cy4acHOCTI, 1110 BU3HAYAE TPaH-
copMarliro eKoJIOTiIHOI MOMITHKH, €KOHOMIYHHUX Mojeiel i cycrinpaux npaktuk (IPCC, 2023;
United Nations, 2015). [Ins Ykpainu 151 npo6iiema HabyBae 0COOJIMBOT aKTyaJIbHOCTI B YMOBAX BO-
€HHHMX DPYHHYBaHb 1 HEOOXITHOCTI MICISBOEHHOTO BiJHOBJIEHHS HA 3acajaX CTAOr0 PO3BHUTKY
(UNEP, 2022; World Bank, 2023). ¥ 1160My KOHTEKCTi €KOJIOTIYHI IHHOBAIIT JOIUTHHO PO3IJIAIATH
SIK CTpaTEeTTYHIIA IHCTPYMEHT MOJICPHI3allii IPOMHUCIIOBOCTI, CHEPTEeTHKH Ta OYIIBHUIITBA BiIITOBI]I-
HO JI0 NPUHLIMIIB KIIIMaTHYIHOI HeHTpaiabHOCTI M pecypcoedextuHOCTi (European Commission,
2020; OECD, 2011). Tpaucdopmartisi KITFOUOBHX CEKTOPIB €KOHOMIKH B €KOJIOTTYHO OPiEHTOBaHIH
MOIEITi 3HAYHOKO MIpOIO 3aJISKHTh Bifl CYCITUTLHOTO CIIPUMHATTS, sIKe (DOPMYIOTH Me/Tia SIK TIocepe/I-
HUKH MDK HayKOBUMH 3HaHHSAMHM Ta IyOJiaHAM trckypcoM (Moser, 2016; Nisbet, 2009). Anani3
MEJIIfHOTO BUCBITIICHHS KIIIMAaTUYHOT MPOOJIEMATHUKH — 30KpeMa, MiIXOJIIB JI0 MOojadi MaTepiaiB,
PIBHS 3Ty IEHHSI HAYKOBHX JDKEpes, BUKOPHCTAHHS aHATITHYHOTO Ta PIllICHHS-OPIEHTOBAHOTO (op-
Mary B HaIl[iOHAJTBHUX 1 MDKHAPOIHUX MeJia — € BOXKIMBUM JUTS PO3POOIICHHS eDEKTHBHUX CTpaTe-
T1{ OMYJIApU3aIlii €KOTEXHOJIOTIH 1 ATPUMKH 1X YIIPOBAIPKSHHS B YKpaiHi B MICIIIBOCHHHH TIEPiojT
(Schifer & Painter, 2020; Boykoff, 2011). Meroto nociipKeHHs € aHasi3 0COOIMBOCTEH MOITYIISpH-
3arlil eKOJIOTIYHUX IHHOBALH y BITUM3HSIHHMX 1 MDKHApOJHUX MEZia Ta BU3HAUCHHS €(hEKTUBHUX
MEXaHI3MIB ITIBUIICHHS €KOJIOTTYHOI 0013HaHOCTI HaceneHHs. HaykoBa HOBH3HA pOOOTH TOJIATaE B
CHCTEeMaTH3Aalli1 IMTXO/IIB JI0 MEIHHOTO BUCBITIICHHSI KJTIMATUYHOT IPOOJIEMATHKH Ta OOTPYHTYBaH-
Hi Moziesielt iHTerpanii HayKOBHX 1 TEXHOJIOTIYHHX 3HaHb Y ITyOIiUHUIA MPOCTIp.

[linTpumMKa BHPOBAIPKEHHS EKOJIOTIYHO OPI€HTOBAHUX pIllIeHb y MPOIECi BixOyIOBU
KpalH! 3HAYHOIO MipOIO 3aJIe)KUTH Bill XapaKTepy MEIIHHOTo JUCKYpCY. Y TOCTiIHKEHHI BHOKPEM-
JICHO TaKI IMiIXO/I1 JIO0 BUCBITJICHHS KJIIMAaTHYHUX MMATaHb: 1H(QOPMAIIHHO-aHAI THIHHEA, CIIPSMO-
BaHUH Ha peNpe3eHTAITII0 HAYKOBUX JIAHUX 1 KOHTEKCTiB (Nisbet 2009); npocsiTHHuLKI/Iﬁ Opi€eH-
TOBaHUM Ha (bopMyBaHHﬂ EKOJIOTTYHOI KyJIBTYpH Ta Bumomzlaanm TIOBEIIHKH (Moser 2016)
PIIIIEHHA-OPiEHTOBAHUI, IO JIEMOHCTPYE npaKTHqu MEXaHi3MI BIPOBA/KCHHS €KOIHHOBAIIIH
(Boykoff, 2011; Schéfer, 2015). KomriekcHuit aHasi3 3a3Ha4€HUX TIXOIB JTO3BOJISE OKPECITUTH
e(beKTMBHi cTparerii momynsipu3ailii eKOTEXHOJIOTIH 1 TOCHIICHHS CyCl‘IiJ‘IbHOT MATPUMKH KJTiMa-
TUYHO HempanLHm IpaHC(bopMaull Vkpainu. Otxe, pesynsTaTH JIOCHI)I)KGHHﬂ CTIPUATUMYTh
TIHOIIOMY po3yM1HH}o poii memia y Q)opMyBaHm €KOJIOTTYHOI CBIIOMOCTI Ta MiATPUMII BIPO-
BA/DKCHHSI 1HHOBAIIHHUX EKOJIOTTYHUX pimeHb. [IpakTidne 3Ha4ueHHS pOOOTH IOJIATAE B PO3-
poOIeHH] peKOMEeHAITiH 11010 BAOCKOHATIECHHS KOMYHIKAIIHUX CTpaTerii y cdepi eKoIOTTIHIX
THHOBAITIi, 110 € BKJIMBUM YHHHUKOM CTAJIOTO MICISIBOEHHOTO PO3BUTKY YKpaiHH.
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BIONAOTYHA EOEKTUBHICTb AUTECTATY Y ®OPMYBAHHI
MPOAYKTMBHOCTI SOLANUM TUBEROSUM TA PISUM SATIVUM
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Bohoslavets A., Cvilinyuk O. BIOLOGICAL EFFECTIVENESS OF DIGESTATE IN
FORMING THE PRODUCTIVITY OF SOLANUM TUBEROSUM AND PISUM SATIVUM.
Digestate obtained from the anaerobic biotransformation of coffee waste was used as a natural
organic substrate that stimulates growth. Solanum tuberosum and Pisum sativum are important
food crops grown in field conditions. The plants were treated with digestate solutions throughout
the growing season to assess its effect on morphological parameters and productivity. The appli-
cation of digestate led to improved growth characteristics and demonstrated biological efficacy as
an environmentally friendly organic biostimulant.

quaCHe CUTBCHKOTOCIIOIAPCHKE BI/Ip06HI/II_ITBO HOTpe6ye BITPOBAJKEHHS €KOJIOTIYHO Oe3-
MICYHUX OpFaHl‘{HI/IX JOOpUB, 3MaTHHUX MiATPUMYBATH POMIOYICTb rpyHT1B Ta HpO,Z[yKTI/IBHICTL
arporeHo3iB 0e3 MMOCHIIEHHS! aHTPOIIOTeHHOT0 HAaBaHTAKEHHS Ha JOBKULIA. OHUM 13 Meperex-
THUBHHUX MPOIYKTIB OIOKOHBEPCIil OPraHiyHOI CUPOBUHU € JHrecTart. Jlurecrar sik MPOIYKT aHa-
epoOHOT (hepMeHTAIlli OPraHIYHMX BIIXOJIB XapaKTePU3YETHCS BMICTOM MOKUBHHUX PEYOBHH Ta
MOY€ 3aCTOCOBYBATHCS SIK OpraHidHe JOOPHUBO VIS MIATPUMAHHS POIIOYOCTI IPYHTIB 1 CTAJIOTO
3emiiepoOctBa (I'onuapyk, 2023).

AmnaepoOHa 010KOHBEPCis € MiKpOOIOJIOTTYHIM MPOIIECOM TpaHchopMallii opraHiuHUX pe-
YOBMH B YMOBAX BIJICYTHOCTI KHCHIO 3 YTBOPEHH:M Oiorasy Ta qurectary. Jlurectar xapakrepu-
3Y€EThCS KOMIDIEKCHUM CKIJIJIOM, 0 BKITFOUA€ MaKpOeIeMEeHTH (HITporeH, ¢ocdop, Kamii), rymi-
HOBI PEYOBHHH, BUTbHI aMiHOKHCIIOTH, (DITOrOPMOHOIIOIIOH] CITOJYKH Ta KOPHCHY MiKpodIiopy,
110 3yMOBITIOE oro GiocTumymoBaiibHi BiiactiBocTi (Korniienko et al., 2022; Sobhi et al., 2024).

BaxxmBuM acrieKToM € peatisailis TPHHIUITB [MUPKYJIPHOT eKOHOMIKH HULIXOM YTH-
JTi3amii OpraHiYHUX BiXO/IB 1 TOBEPHEHHS ITOKMBHUX PEUOBHH Y IPYHTOBY cUcTeMy. be3Binxon-
Ha aHaepoOHa O10KOHBEPCIs JO3BOJIIE MEPEPOOIISTH 3HAYHY YaCTHHY OPraHIqHOI CHPOBHHH, 1110
3HW)KY€ HaBaHTKCHHS Ha TIOJNITOHU TBEPIUX MOOYTOBHX BIIXOJIB Ta MIiHIMI3y€e €MICil0 TOK-
CHYHHX NPORYyKTiB Opominus (byruik Ta in., 2022).

O06’exTaMu TocipKeHs Oy pociuH Solanum tuberosum L. Ta Pisum sativum L. Bcra-
HOBJICHO, III0 OOTIPUCKYBaHHS POCIHH KapTOILTi 3BUYaiiHoi copTy «['paHama» po3urHOM aurec-
Tary, mo OyB MOOIYHUM MPOYKTOM aHACPOOHOI O10KOHBEPCIi 3aJIHIIIKIB KABOBOT'O BUPOOHHIITBA,
y po3BezieHHi 1:20 mokparyBaio radiTyc poCivH: JiaMeTp cTeda OyB JOCTOBIPHO OLTBIIINM Ha
10% mopiBHSHO 3 KOHTpOJIEM (OOIPHCKYBAIM BOJIOI0), TOJI SIK 1HII METPHYHI MOKA3HUKH 3aJIU-
IIJIKCS Ha PiBHI KOHTPOITIO.

3a BHKOpPWCTaHHS PO3YHHY OUTeCTaTy y po3BeaeHHi 1:30 BHcoTa pociwH, KUTBKICTH
cTeben Ta iX JiaMeTp CTaTUCTUYHO HE BIAPI3HSIMCS BiJl KOHTPOJIBHOTO BapiaHTy (0Ompuc-
KyBaHHS) 3Ha4€Hb, a TAKOXK HE CHOCTEpirasiocs 3MiH MPOAYKTHBHOCTI Ta BMIiCTy (hOTOCHH-
TEeTUYHUX HIrMeHTiB. Maca Oynb0 ofHi€l pocIMHU KapTOIUTi 3a Aii IUTeCTaTy Y PO3BEICHHI
1:20 mepeBumnyBana koHTpoib Ha 30%, mpu 1bOMY KUTBKICTH OyJNBO Ta cepemHs maca
OyJIbOMHU 3aTTUIIATIKNCS CTa0ITbHIMU.

[NonepenHe 3aMOYyBaHHS HACIHHSI TOPOXY TIOCIBHOTO HE 3MIHIOBAJIO METPHYHI TAPaMETPH
POCIIHH, OJTHAK CIIOCTEPIraiocsi He3HA4YHE MOTIPIIEHHS rabiTycy IpH 30epekeHHI MOp(hOMETpHI-
HHX XapaKTePHUCTHUK Ha PiBHI KOHTPOJIIO.

OtpumMani pe3yabTaTé IMiITBEPAXKYIOTh MEPCHEKTUBHICTh BUKOPHUCTAHHS AWTECTATy SK
€KOJIOTTYHO OE3MEeYHOro 01I0CTUMYIISITOPa POCTY POCIHH Ta OPraHigYHOTrO JOOPHBA B TEXHOJOTISX
CTaJIOrO PUTHHUILITBA.
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BIOPIBHOMAHITTA AEPEBHMX POCAMH B YMOBAX YPEOEKOCUCTEMU
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Vasylenko Kh., Mamchur Z. BIODIVERSITY OF WOODY PLANTS IN URBAN
ECOSYSTEMS (BASED ON THE EXAMPLE OF ZHOVKVA CITY IN LVIV REGION). The
species composition of tree plantings in the parks and squares of Zhovkva city was studied and
their adaptability to urban conditions was analyzed. Among the studied introduced tree plants,
invasive species were identified and their negative impact on natural ecosystems was outlined. The
main problems affecting the condition of both natural and some introduced tree species are
improper pruning and damage by mistletoe and phytopathogenic fungi. Most introduced species
that are not invasive are characterized by high ecological stability and are suitable for urban
greening in the context of climate change.

JlocimxeHo BUOBUIA CKJIaJ] Ta KOJIOTTIHI OCOONMBOCTI ACPEBHHUX POCIIHH 3€JICHUX Haca-
JOKCHB 3arajlbHOTO KOPHUCTYBaHHS B ypOoekocucTeMi JKoBkBH. BUsBIEHO BUIM IEPEB MPHUPOTHOL
(dopn Ta BUgM-iHTpoAyUEeHTH. [IpoBeZeHO aHami3 MPUCTOCOBAHOCTI LIMX BUIIB /0 YMOB
ypOaHi30BaHOTO CEPEIOBUINA Ta IXHIO CTIHKICTh IO HECTIPUATIMBUX (aKTOPIB.

BceraHoBiieHO, 1O cepell IepeB MPUPOJHOI (pakilii HalJacTilIe TPAIISIOTECS CiM
BUMIB: Acer pseudoplatanus L, A. platanoides L., Betula pendula Roth., Quercus robur L.,
Tilia cordata Mill., Viburnum opulus L., Populus nigra L. J1lo ponunu Sapindaceae HanexxuTb
2 Buau, Betulaceae — 1 Bun, Fagaceae — 1 Bun, Malvaceae — 1 Bun, Adoxaceae — 1 Bup,
Salicaceae — 1 BuL.

Bussiieno 1 nocmimkeHo 11 IHTpOIYKOBaHMX BHIIB JEepeB Ta 4YarapHUKIiB: Aesculus
hippocastanum L., Robinia preudoacacia L., Rhus typhina L., Syringa vulgaris L., Acer negundo L.,
Prunus armeniaca L., P. cerasifera Ehrh., Salix babylonica L., Thuja occidentalis L., Cotoneaster
horizontalis Decne., Parthenocissus quinquifolia L. 11lomo TakcOHOMIYHOT IPUHAJISKHOCTI, TO J0
pomuuu Rosaceae mamexxars 3 Bum, Sapindaceae — 2 BHIH, BCi peliTa pomuH — 1o 1 BHAY:
Fabaceae, Anacardiaceae, Oleaceae, Salicaceae, Cupressaceae, Vitaceae. 3a reorpa(piyHuM Moxo-
JOKCHHSIM TIepeBaKal0Th IHTPOLyKoBaHi BuaH 3 [1iBHIYHOT AMepHKY.

Cepen iHTPOYKOBaHMX BUIIB BUJIUICHO JIBA BUCOKOIHBa31iHI BUIy: Robinia pseudoacacia L.
Ta Acer negundo L., siki 3aBIal0Th 3HAYHOI IIIKOAM TPHPOTHAM €KOCHCTEMaM. 3ayBaKUMO, [0
KOPOTKHH TIepioJ ITi IBa BUAX OyIv 3a00poHEHI MiHICTEPCTBOM 3aXUCTY JOBKULIS Ta IPHPOTHUX
pecypciB YKpaiHu JijIsi BAKOPUCTAHHS Y JIICOBOMY TOCITOJIAPCTBI YKpaiHH Yepe3 iXHIO 1HBa3ik-
Hicth (Hakas «IIpo 3atBepmxenns [lepeniky iHBa3iiHUX BUIB JEPEB i3 3HAYHOKO 3IATHICTIO JI0
HEKOHTPOJILOBAHOTO IIOIIMPEHHS, 3a00POHEHHUX 10 BUKOPUCTAHHS Y TIPOIIEC] BIATBOPEHHS JICiBY»,
2023). BcraHOBIEHO, 1110 HAWTIOMIMPEHIIIIAME TIPOOJIeMaMHy BUIIB JIEPEB K MPUPOIHOT (IIOPH,
TaK 1 JeSKWX IHTPOIYKOBAaHHX, € HENMpaBWIIbHA OOpi3Ka, a TAKOX YPAKCHHS OMENOK OO
(Viscum album L.), Ta rpubamu-ditonarorenamu (OOpOIIHUCTA poca, ipxka). AHaJII3 OKa3aB, 110
11 BusIBIIEHMX iHTPOAYKOBAaHMX BHIIB AEPEB 1 YAarapHUKIB JEMOHCTPYIOTh BUCOKY EKOJIOTIIHY
CTIHKICTh Ta 3JIaTHICT JI0 /IanTallii B yMoBax 3MiH KiimMary. Lle poOuTs ix, 3a BUHSITKOM iHBa3iii-
HO HeOE3MEYHNX TaKCOHIB, MIEPCIICKTHBHIMHE IS MiCHKOTO O3¢JICHEHHS. 3aBJISIKH BICOKIH aarl-
THBHOCTI Ta JEKOPATHBHHUM SKOCTSIM, TaKi IHTPOAYLEHTH € NONUIGHUMH ISl 3aCTOCYBaHHS B
ypGonanamadTax sK BiMOBiIb HA Cy4acHi KIIMATHYHI BUKIIMKM. [XHS 3/[aTHICTH BUTPUMYBATH
TeMIepaTypHi KOJIMBAHHA Ta AC(IlUT BOJOTH JI03BOISE (POPMYBATH BUTPUBAJI 3€ICHI MAaCHBH,
SIKi TOTPEOYIOTh MEHIIKX 3aTpat Ha JIOTJIS/L.

3ereHi HaCaDKEHHS CTAHOBILITH OCHOBY €KOJIOTIYHOI CTAaOLTBHOCTI YPOOEKOCHCTEMH, BU-
KOHYIOTB KJIIMaTOPETYITIOBATIbHY, CAHITAPHO-TITEHIYHY Ta peKpeamiiny QyHkii. Binrak, Hayko-
BO OOIPYHTOBaHUH Mi0ip AEHAPOGIIOPH Ta MOHITOPHHT 1HBa3iHHOI aKTHBHOCTI iIHTPOIYIIEHTIB €
HEOOXiTHUMI yMOBaMH ISt 30epeKeHHS 010pi3HOMAHITTSL.
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PEBAMAAMHT 51K IHHOBALLIMHWUM NIAXIA AO TPAHCOOPMALLIT
MPUPOAOOXOPOHHUX TEPUTOPIN YKPAIHU

JIvgisCcoKULl HAYIOHAILHULL YHIBEPCUMEM 8eMEPUHAPHOT MEOUYUHU MA OIOMEXHON02Il
iveni C. 3. Ioicuywrozo (Ilignivnuti kamnyc), syn. B. Benuxozo, 1, m. JJyonanu, Jveiscvoka oon., 80381,
VYrpaina; e-mail: salamakhairyna@ukr.net

Hordiichuk L., Kunets V., Salamakha I., REWILDING AS AN INNOVATIVE
APPROACH TO THE TRANSFORMATION OF PROTECTED AREAS IN UKRAINE.
Rewilding is a modern ecosystem restoration concept focused on restoring natural processes and
enhancing ecological resilience in protected areas. The paper examines its theoretical foundations,
differences from traditional conservation approaches, and international experience, and analyzes
the prospects for rewilding implementation in Ukraine. The study concludes that rewilding is a
promising tool for biodiversity conservation and the sustainable development of protected areas.

VY cydacHHX yMOBax Jerpajauii MpUpOIHHX E€KOCHUCTEM 1 3HIKEHHS Oi0pI3HOMAaHITTA
TPaAUIIHHI MIXOIH 10 OXOPOHU IPHUPOIH HE 3aBIKIN 3a6e3neqy10TL ix eheKkTHBHE BiTHOBJICHHSI.
VY 1pOMy KOHTEKCTi OCOOIIIBOL aKTyaHLHOCTl Ha6yBa€ KOHIICTILIisT PCBAIIIMHTY, CIIPSMOBAHA Ha
BiJTHOBJICHHSI IPHPOAHMX MPOILIECIB 1 37[aTHOCTI ekocucTeM 1o camoperyssinii. s Ykpainu, ne
3HAa4YHa YaCTHHA IPUPOIOOXOPOHHUX TEPHUTOPIH 3a3Halla aHTPOIIOTEHHOTO BIUIMBY, PEBAIIIMHT
MOYKE CTaTH MEPCIIEKTHBHUM 1HCTPYMEHTOM €KOJIOTIUHOT TpaHC(hopMartii.

Pepaiinnunr (rewilding) nmependayae MiHIMI3aIiiO BTPYYaHHS JFOWHU Ta BiTHOBICHHS
KITFOYOBHX €KOJIOTIYHUX TPOIIECiB, BKIIOYAOUM TPO(iIUHI B3a€EMO3B’S3KH Ta TPUPOIHY
nuHaMmiky naHamadTie. Ha BiaMiHy Bif TpaauLiiiHOT 0XOPOHH, OPi€HTOBAHOI Ha 30€pe)KeHHS
HAsBHOT'O CTaHy TEPUTOPIH, PEBAWIIUHT CIIPSIMOBAaHHUI Ha aKTHBHE BIIHOBICHHS (PYHKIIO-
HAJBHOI LITICHOCTI EKOCHUCTEM.

Y CminmHi NpUKIIaay PeBAIIHHTY peali3oBaHi B 0ararh0xX KpaiHax cBiTy. 30Kpema, BiTHOB-
JICHHSI TTOITYJIAIIIT BOBKa B HamioHaJIbHOMY Tlapky €mioyctoyH (CIIIA) cripusio BiHOBJICHHIO
Tpo(ivHMUX KacKa/iB Ta cTabLIi3allii eKOCUCTEMH, a EBPONEHCHKI TPOEKTH 3 IOBEPHEHHSI BETUKHX
TPaBOIIHUX JEMOHCTPYIOTh e(heKTHBHICTD JaHgmadTHOrO mixxomy. Llel mocBin miaTBEpIrKye
JOIIBHICTB 1HTETpallil 010JIOTTYHUX, COIIIATBHUX Ta YIPABIIHCHKUX YAHHHKIB.

BripoBamkeHHS peBAIMHTY TaKOXK CIPHAE MEPEOCMUCICHHIO POJI JIIOOWHH Y TIPU-
POIOOXOPOHHUX TPOLIEcax — BiJl KOHTPOIIOIOYOTO YIIPABIIHHS 0 MIATPHUMKH IIPHUPOAHOT THHA-
MikH exocucTeM. Takuil miaxin nepeadadae TOBrocTpoKoBe OAaUeHHsI PO3BUTKY TEPHUTOPIi,
Opi€eHTOBaHE Ha CaMOBIJAHOBJICHHS MPUPOIHHUX CHCTEM, 3MEHIIEHHS BHUTpPAT Ha TOCTiiiHe
PETYJIIOBaHHS Ta MiABUINECHHS aJallTUBHOTO MOTEHITiATy JJaHAmadTiB. Y MOETHAHHI 3 IPHH-
[UIIAMH CTAJIOTO PO3BUTKY, PEBAIIIIMHT MOYKE CTaTH OCHOBOIO TSI YOpMYBaHHS HOBHX MOJIE-
JIe¥ IPUPOJOKOPUCTYBAHHS, 110 MOEAHYIOTh €KOJIOTiUHY €(heKTHBHICTh, COLiaIbHY BiJIMOBI-
JIAJIBHICTh 1 EKOHOMIYHY JOIUIBHICTb.

B Vkpaini peBaitnauar mMoxke OyTH e(EeKTUBHUM MJisi BiTHOBIIEHHS JerpajoBaHUX
JIICOBUX, JYYHHX 1 BOJHO-OOJIOTHUX €KOCHCTEM, ()OPMYBAaHHS CKOJIOTIYHHUX KOPHIOPIB Ta
MIJBUINECHHS CTIHKOCTI MPHUPOJTOOXOPOHHUX TEPHUTOPIH JO KIIMAaTHYHUX 3MiH. BomHouac
fforo peaiizaris moTpedye BIOCKOHAJICHHS 3aKOHOAABYOI 0a3M, HAYKOBOI'O MOHITOPHHTY Ta
AKTUBHOI y4acTi MiCIIEBUX TPOMa/I.

TakuM 9MHOM, PEBARIIMHT € IEPCHEKTHBHAM IHHOBAIITHAM IiAXOIOM JIO PO3BHTKY IIPH-
POIOOXOPOHHUX TepUTOpiil Ykpaitu. Moro BIpOBaKeHHs CIIPUATAME BiTHOBIICHHIO TIPHPOIHIX
TMPOIIECIB, 30€PEKEHHIO OI0IOTTIHOTO PI3HOMAHITTS Ta (POPMYBAHHIO OCHOB CTaJOTO PO3BHTKY.
[Momanpun goCii/PKEHHS Ta MPAKTUYHI MPOEKTH y 1K cepi MalOTh BaXIIMBE 3HAYCHHS IS
€KOJIOTTYHOTO MaiOyTHHOIO KPaiHK.
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PISBHOMAHITTA AABEHTMBHUX BUAIB XPEBETHUX TBAPUH
ABOPIBCbKOIO HALLIOHAABHOIO NMPUPOAHOIO MNAPKY

Jlvsiecbkutl Hayionanvrul yHieepcumem ivei leana @parka,
sy I pywescoroeo, 4, m. Jlvsis, 79005, Vkpaina, e-mail: mobizum18765@gmail.com

Dmytrenko Y., Kaprus$ I. DIVERSITY OF ADVENTIVE SPECIES OF VERTEBRATE
ANIMALS OF YAVORIVSKYI NATIONAL NATURE PARK. According to the Nature
Chronicle of Yavoriv National Park (2020-25), 299 species of vertebrates were found in the park,
including 5 invasive species. According to the results of research conducted on 5 routes of different
lengths in the territory of Yavoriv National Park, 3 species of fish were found: crucian carp
(Carassius gibelio), common carp (Cyprinus carpio), rudd, amur rudd (Perccottus glenii),
3 species of birds: garden turtledove (Streptopelia decaocto), syrian woodpecker (Dendrocopos
syriacus), black redstart (Phoenicurus ochruros), as well as 3 species of mammals: gray rat (Rattus
norvegicus), muskrat (Ondatra zibethicus) and fallow deer (Dama dama).

AJIBEHTHBHI BUM XpeOETHHUX TBAPHH € OJTHIEIO 3 BXKIUBUX Mpo0iIeM A 30eperkeHHs
TPUPOJTHOTO 6i0pi3HOMaHiTT${ OKpEMHMX perioHiB. UyKOpifHi BUU aKTUBHO TPOHUKAIOTH Ha
HOBI TEPUTOPIi, BUTICHAIOYN A00PUTCHHI BH/IH, TIOPYLIYIOTH TpO(bl‘{Hl JIaHIFOTH Ta 3MIHIOIOTh
CTPYKTYpy eKkocucTeM. MeTa poOOTH — Ha OCHOBI aHaNi3y JnTepaTypHHx JDKEpeI 1 BIacHUX
MOJBOBUX NTOCTIPKEHh BCTAHOBUTH BUAOBHHA CKIIAJ a[BEHTUBHUX BHIIB XpeOSTHUX TBapHH
SBopiscekoro HIIII.

3a manumu Jlitormuey npupoau ABopisceroro HITIT (2020-2025 pp.), Ha TepuTopii napKy
BUSIBIIEHO 299 BUIIB XpeOETHUX TBAapHH, cepel sIKUX 5 BUIB € BceneHIsMuU (onnarpa (Ondatra
zibethicus), eHoTonomiOHMIA cobaka (Nyctereutes procyonoides) Ta aMeprKaHChKa HOpKa (Neogale
vison), poTaHb-rojioBenika (Perccottus glenii) Ta COMUK KaHATLHHUHA ([ctalurus punctatus)). 3a
iHdopmaniero 1. 3aroponHioka (2023) Ha TepI/ITOpﬁ YKpainu BiIOMO 54 BUAU-BCETIEHLI Ha3eMHHUX
xpebetHux abo 8,7% 3arabHOrO BUIOBOIO PISHOMAHITTS L€l TPYIIH TBAPUH.

3a 1H(bopMaule}o I. JTuxoro, K. Hazapyk, 1. Ilapuka (2018) Takux xpeOGeTHHX TBAPHH y
3axiTHIA YacTHHI YKpaiHu MOXke OyTH AeCATKH BUAIB. [IpoTe OLIBIIICTE TAKUX aIBCHTHBHUX BH-
JUB XpeOCTHUX MArOTh JIOKATBHE MONTHPEHHS 1 IIOKH 1110 HE CXHJIBHI JI0 MaCOBOTO PO3MHOKEHHS
Ta EKOJIOT1YHHX EKCIIaHCIH.

3a pe3ysibTaTaMy BIIACHHUX JIOCII/DKEHBb, HA 5 MapUIpyTax pi3HOI JOBXUHHU (2—5 KM) y
XapaKTepHUX YT TIApKy 0ioTomnax (J1icu, BOAHO-00JIOTHI YTiJUIA, BIIKPUTI JaHAIadTH, Y37Iiccs,
ypOaHi3oBaHi TepuTOpii) Ha TepuTopii SIBopiBchkoro HIIIT BusiiieHo 3 BumM pud: Kapach cpio-
nsictuit (Carassius gibelio), kopor 3sudaitauii (Cyprinus carpio), pOTaHb-TOJOBEIIKA, TOJTOBEIIKA
amypcebka (Perccottus glenii); 3 Buam nTaxiB: Topiuis canoBa (Streptopelia decaocto), naren
cupiiicekuit (Dendrocopos syriacus), ropuxBicTka 4opHa (Phoenicurus ochruros); a Takox 3 BUIU
CCaBIIIB: MAIWOK cipwuit (Rattus norvegicus), onnarpa myckycHa (Ondatra zibethicus) 1 TaHb €BpO-
nievicbka (Dama dama).

PesyneraTé nOCTIIKEHD HiATBEP/DKYIOTh NPUCYTHICTh aBEHTUBHUX BHUIIB XPEOETHHX
TBAPUH y SBopiscekomy HIIII. Bumyn MaroTh Sk MOTEHITIHO HETAaTUBHUI BILUTHB (KOHKypeHL[iH
3MiHa TPO(IIHUX MEPEK, PyHHYBaHH: OEperiB), TaK 1 MOZUTUBHUM (T ATPUMAHHS Bl)leI/ITI/IX 6io-
TOmiB NaHsIMH). HaiteekTiBHIImMM 3aX010M 30epeKeHHs Oi0pI3HOMAHITTSI € TOCTIHHUI MOHITO-
PUHT, PEryJIIpHHI 00K YHCENBHOCTI Ta PO3pOOJIEHHS PEryIIIOI0UNX IXHIO YHCEIBHICTD 3aXO/iB.
OtpuMaHi JaHi MOXYTh OyTH BUKOPHCTaH| IPAIliBHUKaMH ApKYy JUIsl KOPUTYBaHHSI TPUPO00XO-
POHHHX HPOTPaM Ta EKOIOTTIHOI IIPOCBITH HACETICHHSL.
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TAKCALIIMHA XAPAKTEPUCTUKA TA EKOAOTO-LIEHOTUYHA CTPYKTYPA
AEPEBOCTAHIB PINUS CEMBRA'Y MPUPOAHOMY 3ANOBIAHUKY «"OPTAHM»

Kapnamcoxuii hayionanvuuil ynisepcumem imeni Bacuna Cmeghanuxa, eyn. Ianuyvka, 201 B,
M. Ieano-@panxiscvk, 76000, Yrpaina, e-mail: mariia-anna.ivanochko.22@pnu.edu.ua

Ivanochko M.-A., Semak U. TAXATIONAL CHARACTERISTICS AND
ECOLOGICAL-CENOTIC STRUCTURE OF PINUS CEMBRA STANDS IN THE
GORGANY NATURE RESERVE. European stone pine (Pinus cembra L.) is a relict species
characterized by a narrow ecological amplitude in the Carpathian highlands. The study was
conducted on four permanent sample plots established in approximately 160-year-old stands
assigned to the association Pineto (cembrae) — Piceetum (abietis) vaccinioso (myrtilli) —
hylocomiosum. The results confirm a clear altitudinal differentiation of the species’ ecological
role: P. cembra dominates the timber volume at elevations of 1400—-1450 m a.s.l., while its
contribution declines significantly at lower altitudes. Insufficient natural regeneration
combined with active surface erosion on steep slopes indicates potential population
vulnerability and highlights the necessity of long-term monitoring to ensure conservation of
the species’ gene pool under ongoing environmental change.

CocHa xenmpoBa eBporieiicbka (Pinus cembra L.) € pemiKTOBEM BHIOM, IO Bifirpae
0COOJTHBY POJTh Y (POPMYBaHHI CTIHKUX BHCOKOTIpHUX ekocrcteM Kapnar (Croiiko, 2009; Hinyx,
2012; Kysnenos, 2021). By3bka exonoriyHa amInIiTyia Ta OOMEKXeHHI apea poOssITh el Bua
HaI3BUYAIHO YyTJIMBUM JI0 KIIIMAaTHYHHX 3MIH Ta QHTPOIIOTEHHOTO HaBaHTAKEHHI, 1110 00YMOB-
JIF0€ HEOOX1THICTh IETaNbHOIO BUBUCHHS MOTO CTaHy B MeXKax 3allOBITHUX TepUTOpiil. Ma-
TepiajlaMy TOCIIPKEHHS CIyTyBaJi IaHi YOTHPhOX MocTiHuX npoOHuX mony (TTITIT Ne 13,
14, 23, 25), 3aknaneHux y YepHUKIBCBKOMY MPUPOI00XOPOHHOMY HAYKOBO-IIOCIITHOMY BijI-
nineHHi pupoaHoro 3anoBinHuka «lopranuy. [IpoaHani3oBaHO OCHOBHI TakcaliliHi mokas-
HUKHU HacaJpKeHb (CKJIal, cepeHiil JiaMmeTp, CepeHIO BUCOTY, 3amac JepeBUHHN ) Ta BUKOHAHO
reo0OTaHIYHUI OMHC SIPYCHOT CTPYKTYpH (DITOLIEHO3Y BIAMOBIAHO O CTaHIAPTHHUX TaKca-
MIHHUX 1 GITONEHOIOTIYHUX METOTHK.

BcraHoBieHo, MO JOCIIDKYBaHI JePEeBOCTaHH BikoM OJM3bKo 160 pOKIB HalnexaTh 110
acotiariii Pineto (cembrae) — Piceetum (abietis) vaccinioso (myrtilli) — hylocomiosum. BusiBiieHO 4iTKy
BHCOTHY Ju(epeHItiarito HeHoTHaHoi poii P. cembra: Ha Bucotax 1400-1450 m v.p.m. (IITIIT Ne 13,
14) Bun OMiHYE 3a 3am1acoM JepeBHHU (6 OJMHUIb Y CKIIai), TOAL AK y miarnaszoni 1225-1370 m
H.p.M. HOro gacTka 3MEHIIY€eThCs 10 1—3 OIUHUIb, TOCTYIAIOYNCH SUTHHI €BpOTICHCHKIH (Picea
abies (L.) H. Karst.). MakcuMaiibHe 3Ha4eHHs cepemHboro miamerpa P. cembra (30,5 cm)
3adikcoBano Ha IIIIIT Ne 14. Exonoro-rieHoTH4Ha CTPYKTypa YTPYNOBaHb XapaKTEpH3YeThCs
HH3BKOIO 3IMKHeHICTIO miamicky (0,05-0,1) ta moOpe po3BUHEHNM TpaB’SIHUCTO-YarapHUKOBUM
SIPYCOM 13 TIPOSKTHBHUM TOKPUTTSIM 110 50%, y ckiazi sikoro mpoMinye Vaccinium myrtillus L.
MoxoBuii TOKPUB csirae 75% i BUKOHY€E BaKIUBY IPYHTOCTaOLTI3yI0uy (PyHKIIiFO Ha KPYTHX CXH-
nax (35-48°). 3adikcoBaHO MOOANHOKE PUPOJIHE TIOHOBJICHHS P. cembra, 0 IMOBIpHO, 3yMOB-
JICHO KOHKYPEHIL€I0 3a CBITIO i3 P. abies Ta 0COOIMBOCTSME 300XOPHOT'0 MOIIMPEHHS HACIHHS
kezpiBkoto (Nucifraga caryocatactes).

TakuM 9UHOM, JIepeBOCTaHu Pinus cembra L. y pupoiHOMY 3amioBiaHUKY «[ opranm» €
CTPYKTYPHO CTaOLTFHUMU PETIKTOBUMH (DITOIICHO3aMH, B MEKaX SKUX BHUI peaizye CBii MaKCH-
MaJIbHHH O10TPOAYKTHBHUI NOTEHIIiaN Y BepXHiil yacTuHi jicoBoro mosicy (1400—-1450 m H.p.M.).
BonHovac HU3bKa IHTEHCHBHICTH IIPUPOIHOTO ITOHOBJICHHS Ta PO3BUTOK €PO3iiHMX TMPOIIECIB Ha
KPYTHX CXMJIaX CBIIYaTh NMPO BPA3IMBICTh MOMYJIAIl Ta 3yMOBIIOIOTH HEOOXIIHICTH CHCTEMa-
THYHOTO MOHITOPHHTY 11 CTaHy 3 METOI0 30epe)keHHs BUTY B YMOBaX IIOCHIICHHS aHTPOTIOT €HHOTO
HABaHTAXXCHHS Ta KIIIMATHIHHUX 3MiH.



mailto:mariia-anna.ivanochko.22@pnu.edu.ua

134 «Moaoab i noctyn 6ioaorii», AbBiB-2026

Kozauyk C., Meraaincbka I'., ik 7K., Kanamnikos €.

PEMEAIATOPHA AKTUBHICTb ACORUS CALAMUS | TRAPA NATANS
TA BMAMB BAXXKWX METAAIB HA KATANA3HY AKTUBHICTb IX KOPEHIB

Yxpaincokuii deporcasnuii ynisepcumem imeni Muxaiina /[pacomarnosa,
sya. Ilupoeosa, 9, Kuis, 01030, Vrpaina; e-mail: kozacoksofochka@gmail.com

Kozachuk S., Megalinska G., Bilyk Zh., Kalashnikov E. REMEDIATORY ACTIVITY
OF LYCOSTICUS AND WATERWALK AND THE INFLUENCE OF HEAVY METALS ON
THE CATALASE ACTIVITY OF THEIR ROOTS. One of the promising, environmentally safe
and economically feasible cleaning methods is phytoremediation. For phytoremediation, it is better
to use local, well-acclimatized species. It have been shown that Acorus calamus and Trapa natans
significantly reduce the concentration of lead, zinc, and chromium in a model aquatic environment.
Trapa natans demonstrated the highest ability to accumulate zinc (up to 79%) and chromium (up
to 73.8%) already during the first week of exposure. Acorus calamus absorbed chromium most
intensively, which indicates its selective remedial activity towards this element. Analysis of
catalase activity showed that the effect of lead causes the most pronounced stress response,
manifested by an increase in enzyme activity. Thus, Trapa natans can be considered as a more
effective phytoremediator for most of the studied metals, while Acorus calamus is promising for
targeted removal of chromium from aquatic ecosystems.

3a0pyaHEHHS BOAHUX €KOCHCTEM BRKKUMH METAIAMH € OJHIEI0 3 HAUTOCTPIIINX EKOJIO-
TYHUX MpobsieM cyuyacHocTi. CBHHEIb, IMHK 1 XpOM 3/1aTHI HAKOMUYYBAaTUCS Y BOJI, JOHHUX
BIJIKJIA/IaxX 1 )KUBUX OpPraHi3Max, CIPHYUHIIOYA TOKCUYHUHN BIUIUB, TOPYIICHHS (ePMEHTATHBHIX
MPOIIECIB 1 3HIDKCHHS 010pi3HOMaHITTA. TpuBaie aHTPOIOreHHEe HAaBaHTaXXEHHS PH3BOJUTH JI0
TIOTIPIICHHS SIKOCTI TTUTHOT BOJM Ta JACTPajallii MpUpoIHUX ekocucTeM. OHAM i3 TIepCIICK THB-
HHX, €KOJIOTIYHO OC3IeYHMX 1 eKOHOMIYHO JOIUJIBHUX METOMIB OYHMINCHHS € (iTopeMemiaris —
BUKOPHCTAHHS POCIMH /U1 BUIyYeHHs 3a0pyaHIoBauiB i3 cepenopumia. OcoOMuBY LIHHICTH
MaroTh MICLIEBI BOJHI BUJIH, 4IaNITOBaHI IO KIIIMAaTHYHUX YMOB YKpaiHH, IO MiJIBUIITY€E e(peKTHB-
HICTB iX MPaKTUYHOTO 3acTocyBaHHs (MeraiiHcbka, 2022).

Mertoro poboTH OyII0 TOCHIANTH 30aTHICTh Acorus calamus L. 1 Trapa natans L. norm-
HATH CBUHEIb, IMHK 1 XPOM i3 BOAHOTO CEPEIOBHIIA Ta BU3HAYNTH BIUIUB [IMX METAJIiB Ha KaTa-
JIa3Hy aKTUBHICTh KOPEHEBUX CHCTEM POCIIHH.

Mertoau TOCTDKEHHS: POCTMHHUN MaTepiai 6ys10 3i0paHo y IPUPOIHUX YMOBAX Ta BUKO-
PHCTaHO TSI CTBOPESHHS MOJCTBFHHUX BOJHHUX CHCTEM i3 HONABaHHSIM COJICH CBHHIIO, ITMHKY Ta
xpoMy. KoHIleHTparlii MeTaniB BU3HAYAIH JI0 Ta ITICIISl €KCITO3MIIT POCIHH Y PO3YMHAX TIPOTATOM
7 1a 14 nmi6. JInst omiHKK (i3i0J0ridHOI BIIIOBIII BU3HAYAIN KaTajla3Hy aKTHBHICTH KOPEHIB
cnektpodoromerpuaHuM MetooM (binuk, 2023). KinbkicHUIA BMICT METalliB Y PO3YMHAX aHai-
3yBall BOJBTAMIIEPOMETPHYHUM MeTofoM. OTpuMaHi pe3ynbTaTd MiAIAraad CTATUCTHYHIHN
00po011i 3 BU3HAYECHHSM BiJICOTKA 3HM)KCHHS KOHIICHTPAIIii METAIB.

BcraHoBJeHo, 1110 00M/1Ba TOCTIKYBaHI BHIH 37[aTHI CYTTEBO 3HIKYBATH KOHIICHTPALIIIO
BKKHX METAIIB Yy BOJHOMY CepeloBuUIlli. Trapa natans IPOIEMOHCTPYBAB HAMBHIITY 34aTHICTh
JI0 aKyMyJIALii HHHKY (710 79%) Ta xpomy (110 73,8%) y»e MpOTAroM HEPIIOTo THXHS €KCIIO3UITI.
Acorus calamus HalOINBII {HTCHCUBHO TIOTJIMHAB XPOM, IO CBITYHUTH PO HOro BHOIPKOBY
peMemaTopHy AKTUBHICTH IIOJI0 IIBOTO EJIECMEHTA. AHaII3 KaTala3Hoi aKTHBHOCTI MIOKa3aB, IO
Jlis CBUHITIO BUKJIMKA€E HAHOUTBII BUPaKEHY CTpecoBy PEAKIIio, 10 TPOSIBIISETHCS T TBUIIICHHSIM
aKTUBHOCTI (epMeHTy. [liBUIIIEHHS KaTaga3y CBIAYMTD MPO AKTUBALII0 aHTHOKCHUIAHTHOI CHC-
TEMHU 3aXI/ICTy POCIIMH Yy B])IHOBU]L Ha TOKCUYHUH BITJIMB MeTaJ'I]B OTpI/IMaH] )IaH] H])ITBep)I)KyIOTL
HepCHeKTI/IBHlCTB BUKOPHUCTAHHA JIOCJ'I]JI)KCHI/IX Fl}laTO(blTlB y 610TGXHOJ'[OF1${X OYHUILICHHS BOIU.
Takum unHOM, Trapa natans MOXXHa PO3TIISLIATH SK ORI e()eKTHBHUHN (iTopeMeaiaTop moIo
OLIBIIOCTI JOCIIKEHUX METAB, TOII K Acorus calamus € TIEPCIEKTUBHUAM ISl IJTLOBOTO
BIJIYYCHHS XpoMY 3 BOAHHX ekocucTeM (Koszauyk, 2026).
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Konapatiok JI., Meramincbka I'., bimak 7K., lanusenko €.
PEMEAIATOPHA N AHTUBAKTEPIAAbHA AKTUBHICTb PISTIA STRATIOTES

Ypaincokuil deporcasnuil ynieepcumem imeni Muxaiina /[pacomanoea, eyn. Ilupozosa, 9,
Kuis, 01030, Vkpaiua, e-mail: anna_megalin@ukr.net

Kondratyuk D., Megalinska G., Bilyk Zh., Danylenko E. REMEDIATORY AND
ANTIBACTERIAL ACTIVITY OF PISTIA STRATIOTES. This study investigates the remedia-
tory and antibacterial potential of Pistia stratiotes in treating water contaminated by heavy metals
and pathogens. Using atomic emission spectroscopy and voltammetry, the research established a
high accumulation priority for metals such as Ag, Hg, and Pb, with over 90% binding efficiency
within the first week. Additionally, water extracts from the plant, particularly the roots, exhibited
significant antibacterial activity against Staphylococcus aureus and Bacillus subtilis. Experimental
results also demonstrate that paper filters enriched with dried Pistia biomass retain remediation
properties, effectively purifying water from heavy metals.

Po3BHTOK BHPOOHWIITB, BICHKOBI i, HEKOHTPOJIHOBAHE CIIOKUBAHHS PECYPCIB TPH3BO-
JWTH 10 3a0pyIHEHHS JOBKULIA BOXKMMHU MeTallaMd. HakonWieHHsT BaXKKHX METaJliB Ma€ TOK-
CUYHMIA BIUIUB Ha BCi OpraHi3MM akBaTopii. Baxkki MeTanu NpUTHIYyrOTh aKTUBHICTE (hPepPMEHTIB
B KHBI{ KIJIITHHI, yTBOPIOIOTH KOMILIEKCH 3 OLTKOBUMH MOJIEKyJIaMHu Ta ix (hepmeHTamu. Bee 1ie
BiZIOMBAETHCS Ha TIporiecax MeTaboi3My 1 CyIpoBOKy€eThes erpanaiiero AT®. [poriecn camo-
OYHMITICHHS BOJIOWM 3aJIeKaTh BiJl PI3HOMAHITHOCTI CKJI[ly BOISHUX POCIHH B BOJHHX IIEHO3aX
(Wang, 2024). Tomy omHMM 3 TIEPCIICKTUBHUX 1 €KOJIOTTYHOTO OE3MEYHUX METOJIIB OUHUILICHHS
BOJIONM € (hiTopemeniartis. Byt BogHI pOCIHHU 3aBASAKHA CBOIM MOP(OIOTIYHIM OCOOIHUBOCTIM
3J1aTHI MO pi3HOMY abcopOyBartu OakTepii Ta iHIII BUAM 3a0pyaHIOIOUNX (akTopiB. PociauHu
€ XeIaToyTBOPIOBaYaMH, Ili PEYOBHHM 37aTHI B3aEMOMISATH 3 BAXKHMU MeTalaMH. Tomy
METOI0 TIPEJCTABICHOTO JIOCIIIPKEHHS OyJI0 BHUBYCHHS pEMENiaTOPHOI aKTHBHOCTI Pistia
Stratiotes TIO BIHOIIICHHIO IO CBUHITIO, IIWHKY, MiJIi, XpOMY, PTYyTi Ta cpibna. Y poboTi 3acTo-
COBYBAIMCSA Taki METOIW IOCHI/DKEHHS: IUCKO-TU(Y31MHUNA, METOIl aTOMHO-eMiCiiHOT
CIIEKTPOCKOITi1, METO/I BOJIBTaMIICPOMETPII.

Hait6inbm gy TMBAMY 10 il BOTHOTO €KCTPaKTy Pistia stratiotes BUSBAITACS CTAPIIOKOK
30JIOTHCTHH Ta CIHHA MaJIWJKa. BOJHWI eKCTpakT KOPEHIB BUSBHB OUIBINY aHTHOAKTEpialbHY
JIif0, HiXK BOJTHUIN €KCTPAKT MaroHiB Pistia stratiotes. 3 TIO3UIIii €KCOCEPBICY 03eJICHEHHS BOAONM
II€0 POCITUHOIO MOXKE MATH MO3UTHBHHI aHTI/IGaKTepla.HLHI/II/I BIUTHB Ha BOJIY B 30HaX pereaun

VY TpaauiiiHiii MeIUIIMHI BiZIBapH i HACTOI i€l POCITMHH 3aCTOCOBYBAJIH [ TKYBaHHSI
IIKipHIX 3aXBOPIOBAHb, 3MCHIIICHHS 3aMajbHUX MPOIECIB 1 IMPUCKOPEHHS 3aroeHHsT paH. Takox
ICHYIOTh BIJIOMOCTI TPO BUKOPUCTaHHS Pistia stratiotes SIK JOTIOMIXXHOTO 3aC00y TPH 3aXBOPIO-
BaHHSX CEYOBMJUIHHOI CHCTEMH 3aBIAKU 1i cedoriHiid mii. Jleski MOCHipKeHHsI CBiIYaTh MPO
3[1aTHICTh EKCTPAKTIB MICTil MPUTHITYBaTH PiCT MIKPOOPTaHi3MiB, IO MiATBEPIKYE 1i MOTEHITaN
SIK TIPUPOJTHOTO aHTUMIKpOOHOTO 3aco0y (Zahari, 2021).

Pesymeraté  mpoBeIeHOTO EKCHEPUMEHTY IO BHBYCHHIO pPEMENIaTOPHOI aKTHBHOCTI
JIO3BOJISIFOTH 3pOOMTH BUCHOBOK, 110 MPIOPITETHICTH B 3B’ SI3yBaHH] BAYKKUX METAJIIB POCIIUH IICTIi
[IapyBaToi Ma€ HAcTymHy mocnimoBHicTe: Ag, Hg, Pb, Cu, Zn, Cr — BKiHII HepIIOro THXHS
excrio3uttii i Ag, Hg, Pb, Zn,Cu, Cr — BKiHIIi APYTOro THXHS €KCIIO3UITIl POCTHH Yy 3a0pyIHEHii
BOJIi. BKiHIII mepmioro TvkHS eKcrmo3utlii outkine 90% ycix oCHiHKyBaHUX METANIB, KPIM IIUHKY
i xpomy Oy1o 3B’s3aHO (itoxenatuHamu Pistia stratiotes, O CBITYUTH TIPO i BUCOKUN peMe-
niatoprmii oteHmian. [1in ac mpyroro TikHs QitopeMeniamii pTyTh, cpiblio 1 CBHHENb OyIIH
3B’s13aHi pociMHaMH TicTii Maibke Ha 91%. HacuueHicTe XpoMOM mOCSTaeThCs 3a TIKICHD 1
nopisHioe 33%. IlicTiro mapyBaTy MOXHa BB)KaTH TIIEpaKyMyIATOPOM BXXKUX MeTaniB. Excrie-
PHMEHT TOKa3aB, MO (UIBTPH, SKi CKIAIAIOTHCS 3 BTOPHHHOTO TIaTiepy Ta MMaroHiB MicTii mapy-
BaTOi BUSBWIIKCS OUTBII aKTHBHAMH OYHMIIyBa4aMH BOIW BiIl BAXKKHUX METaJiB, HDK QLUIBTpH Oe3
JIOJaBaHHS IMICTIl.
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Jsix C., bpunmss L

OUIHKA AKOCTI ATMOCOEPHWX OIMAAIB HACEAEHUX MYHKTIB
AbBIBCbKOI OBAACTI 3 BUKOPUCTAHHSAM BIOTECTYBAHHSA

JIpocobuybkuil deporcasHuii nedazoiunui yHigepcumem iveni leana @panka, eyi. leana Pparka, 24,
M. [poeobuu, Jlvsiscora 061., 82100, Vipaina, e-mail: i.bryndzia@dspu.edu.ua

Liakh S., Bryndzia 1. ASSESSMENT OF THE QUALITY OF ATMOSPHERIC
PRECIPITATIONS IN POPULATED AREAS OF THE LVIV REGION USING BIOTESTING.
This study assesses the quality of atmospheric precipitation in different settlements of the Lviv
region using physicochemical methods and biotesting. Rainwater samples were analyzed for pH
and phytotoxicity based on garden cress (Lepidium sativum) seed germination. The results
demonstrate spatial differences in precipitation quality associated with varying levels of
anthropogenic pressure.

JlocmimkeHHs MPUCBSTYSHE OLIIHINI SIKOCTI aTMOC(HEPHHX OTAJIiB Y MEYKax Pi3HUX THITIB Ha-
CEJICHUX ITYHKTIB 3 BAKOPUCTaHHAM (hi3HKO-XIMIYHHX MeTOiB Ta OiotectyBaHHs (bonmap, 2019).
Tepuropist JIbBIBCEKOi 00J1aCTI XapaKTepU3YEThCS 3HAUHOI IPHUPOJHOIO PI3HOMAHITHICTIO Ta
oxorutroe perioH [Ipukapnarts Ta Kapnarchbkux Tip, 1110 3yMOBITFO€ IPOCTOPOBY HEOAHOPIIHICTD
KIIIMaTUYHUX, TIAPOJIOTTYHKX Ta ekoJoriyHux ymoB (ILumienko, 2018).

Js nocmimkeHHss 0yio 0OpaHO YOTHUPH IMYHKTH CIIOCTEPEKEHHS, AKi 3HAXOJSThCS Ha
tepurtopii JIpBiBIMHM: ceno JIucoBudi, Micta JKoBkBa Ta [/Iporoduu, ceno Bepxue Bucorpke.
OOpaHi MyHKTHU BiAPI3HSIOTHCS 32 peIbeoM, KITIMATHIHIMHU YMOBaMH Ta PIBHEM TEXHOT€HHOTO
BIUTUBY: BiJl ypOaHi30BaHUX TEPUTOPIH 13 NPOMHUCIOBUMH Ta TPAHCIIOPTHUMH HaBaHTaXKEHHSIMH
JI0 paifoHIB 13 BIAHOCHO YHMCTUM JOBKULLIM. BimiOpani nmpoOu NOIIOBOI BOAM aHATi3yBald 3a
MOKa3HUKamMu pH, TOKCHYHOCTI TI0/I0 MPOPOCTAaHHS HACIHHA Kpec-canary (Lepidium sativum),
THJIEKCY TOKCHYHOCTI, €JIEKTPOIIPOBITHOCTI Ta MiHepaTi3ailii.

PesynbraT BUMiprOBaHHS BOJHEBOTO ITOKa3HHMKA IMOKasayH, mio pH nomoBux omasnis
Bapitoe B MeXax Bifl 5,67 10 6,79, 110 3arajoM BiINoBinae clabOKUCIOMY CEpEelOBHIIY, XapaK-
TepHOMY Juisi atMoc(hepHHX omaniB. HalHmkunii piBeHs pH 3agikcoBano B Micti JIporoGud
(5,67), mo moxe OyTH TOB’S3aHO 3 IIIBHUIICHAM aHTPOIIOTCHHUM HaBAHTAKCHHSIM, 30KpeMa
BUKHUJIAMH TPAHCIIOPTY Ta IPOMHUCIIOBHX 00’ €kTiB (Ky3pMincbkuit, 2015). HaitGimbin HaOmvKeH1
J0 HelfTpanbHUX 3HaueHHs: pH cnocTepiramicst y mpo0i 3 cena Bepxue Buconpke, o cBiquuTh
PO BiTHOCHO CHPHATIMBUIM eKoJIoriuHuii ctaH wiei reputopii (I'poasuHchkuii, 2014).

BiotecTyBaHHSA BHSBWIO ICTOTHI BIIMIHHOCTI y TOKCHYHOCTI aTMOC()EpHHX OIIaJIiB.
HaitHmkdi TOKa3HUKHA CXOXKOCTI HACIHHS Ta HAMBUINWK 1HJEKC TOKCHYHOCTI 3a()iKCOBAHO Y
npobax i3 cena JIncosuui Ta Micta JKOBKBa, 1110 BKa3ye Ha TIOMIPHUIA 1 CepeIHiil piBeHh TOKCHY-
HOTO BIUIUBY onajiB. HaiimeHmmii Tokcrunmii ehexT BUsBIEHO Y Tipo0i 3 cena Bepxue Bucoripke,
JIe CXOXICTh HACIHHS MaibKe BiAMOBiana KOHTPOIBHOMY 3HAUeHHIO, a 1HIEKC TOKCUYHOCTI OYyB
MiniMasibHUM (Boiiko, 2020). AHaii3 eJIeKTPOIIPOBITHOCTI Ta 3arajibHOI MiHepasIi3allii miaTBep-
JIMB OTPHUMaHI pe3yybTaTH OloTecTyBaHHS. HalBHII 3HAUSHHS €JIEKTPOIPOBIIHOCTI Ta BMICTY
PO3YMHEHUX COJIEH BUSIBIICHO Y Mpodax 3 JIMCOBNYIB, 110 MOYKE CBITYMTH MPO T1IBUILICHE HAJIXO-
JUKCHHS 10HIB i3 3a0pyIHEHOro arMocgepHoro mosiTps. HalHimkdi Moka3HUKH 3a(iKCOBaHO y
npobi 3 Bepxaporo Brcorpkoro, 1o XapakTepHo IS TEPUTOPIH i3 HU3BKHM PiBHEM TEXHOTCH-
HOro BIUTUBY (I pOI3UHCHKHIA, 2014)

OTpI/IMaHl pe3yIbTaTH CBLTYIATH PO CYTTEBY MPOCTOPOBY IrQepeHmiariiio SKOCTi aTMO-
C(bepHMx omnafiB y Mexax JIbBiBcbKO1 0OmacTi Ta l'[])];TBep)];)Ky}OTL e(eKTUBHICTE TOeTHAHHSA (i3U-
KO-XIMIYHHX METOJIB 1 OioTecTyBaHHS JUIsl OLIHKK €KOJIOIYHOro cTaHy tepurtopiit. [IpoBenene
JIOCITiIPKEHHST OOTPYHTOBYE JIOIUTHHICTh CHCTEMAaTHYHOTO MOHITOPUHTY aTMOC(EPHUX OMAIiB K
BaXJIMBOTO IHCTPYMEHTY €KOJIOTIYHOI Oe3MeKH Ta 30epeKeHHs MPUPOIHIX €KOCHCTEM PETioHY.
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MEPCMEKTUBM 3ACTOCYBAHHSA EKOAOTNYHO BE3MEYHWX TEXHOAOT I
KOMMOCTYBAHHSA OPFAHIYHKX BIAXOAIB B YMOBAX MICbKMX
KOMIMOCTYBAAbHUX CTAHLLIN (HA MPUKAAAI M. AbBIB)

JIbGiscoKUll HAYIOHAILHULL YHIBEPCUMEN 6eMEPUHAPHOT MEOUYUHU MA OIOMEXHON02I1
imeni C. 3. Icuywvroeo, syn. Ilexapevia, 52, m. JIvgis, 79005, Yrpaina,
e-mail: maksymychoi@Inup.edu.ua

Maksymych O., Panas N., Bilokur M. PROSPECTS FOR THE DEVELOPMENT OF
ENVIRONMENTALLY SAFE ORGANIC WASTE COMPOSTING TECHNOLOGIES AT
URBAN COMPOSTING FACILITIES (A CASE STUDY OF THE CITY OF LVIV). This study
investigates the development of environmentally safe composting technologies at an urban facility
in Lviv, Ukraine. An experimental mixture of coffee residues, medicinal plant waste, and conifer-
rous biomass was composted under controlled open-air and covered conditions. The process de-
monstrated stable thermophilic activity and effective organic matter transformation. Compost is
characterized by a slightly acidic reaction and a high content of stabilized organic matter. The
results highlight its suitability for urban landscaping, soil improvement, and sustainable waste
management practices.

InTeHcudikanis ypoaHizaliifHuX MpOIECiB Ta 3pOCTaHHS y CKJIAfl BIAXO/IB YaCTKU KOM-
MIOHEHTIB, 110 PO3KNAIAI0ThCS O10I0TTYHO, 3yMOBIIIOIOTE HEOOXIHICT YAOCKOHAIEHHS TEXHOJIO-
T iX eKoJoriyHo Oe3nevHoi rmepepoOKH. JIsi MiCBKHX KOMITOCTYBAIGHHMX CTaHIIH OCOOJMBO
AKTyaJIbHUMH € PIIIeHHS, IO MMOEJIHYIOTh BHCOKY IIBHIKICTh OIOKOHBEpCIi, CaHITaApHY Haiki-
HiCTb, MiHIMi3allit0 BUKU/IIB OJJOPAHTIB 1 TAPHUKOBUX I'a3iB Ta OTPUMAHHS CTaOLUIBHOTO MPOIYKTY
3 MPOrHO30BAaHUMH arpOXIMIYHMME XapakTephcTHKaMu. B yMoBax (opMyBaHHS IUPKYISIPHOL
€KOHOMIKH KOMIIOCTYBaHHS PO3TIIIAETHCS TAKOXK K IHCTPYMEHT NMOBEPHEHHSI OPTraHIYHOI pedo-
BHHH JI0 010T€OXIMIYHUX IMKIIIB MICBKHX ekocucTeM. [IpakTiyHa arpoObarris MiIxoIiB 10 aiar-
TUBHOTO KOMIIOCTYBaHHS 3/IiiICHIOEThCsl Ha 0a3i kommocTyBasibHOI cTaniii JIKIT «3enene micto»
y MicTi JIbBOBi. O0’€KTOM AOCTIPKEHHS Oyia eKCIIepUMEHTaIbHA MapTist OpraHiuyHOi CUPOBUHH,
copMOBaHa 13 3IUINKIB KABOBOrO BUPOOHUIITBA (4 TOHW), JIKAPCHKUX TpaB (3 TOHM) Ta XBOI
XBOMHUX aepeB (7,5 ToH), 3aknaneHa 31 tpaprs 2025 poky. JlocmimkeHHs POBOIUIIOCS Y IBOX
BapiaHTax — MiJ] BIAKPUTHUM HEOOM i ITiJl HaBiCOM — 3 METOIO OIIHKY BIUIMBY 30BHIIITHIX YHHHUKIB
Ha mepedir 6i0TepMIUYHMX MPOIECIB Ta CTAOUIBHICTh (i3UKO-XIMIYHHMX MOKa3HUKIB. [loyaTkoBi
XapaKTePUCTHKHA KOMITOCTHOI CyMIIlli BU3HAYAINCS BHCOKAM YMICTOM OPraHIYHOi PEYOBHHHU
(85% Ha cyxy pedoBuHy) Ta criBBigHOIIeHHsM C:N 25:1, 1110 BiIIIOBiTa€ ONTHMaIEHIM YMOBaM
JUTSI PO3BUTKY aepoOHOI MiKpoOioTH. Y MpoIieci KOMIIOCTyBaHHS 3a(ikCOBaHO epexi 0 TEpMO-
¢inpHOI (hasu 3 TeMmepaTypHUMH MOKa3HUKaMu 55—62°C, 1m0 CBiTUMTh PO aKTUBHY 0ioaecT-
PYKITIFO JIITHOIIETIOJIO3HHX KOMITOHEHTIB XBOHHOT CUpOBUHHM. [T0TOYHA BOJIOTICTE Y BapiaHTi Iij
BiZIKpUTHUM HEOOM CTaHOBHIIA OJTM3BKO 55%, TOJI SIK ITiJT HaBICOM — OJIM3BKO 45%, 110 IGMOHCTpPYE
BIUIMB METEOPONIOTTYHIX YMHHHUKIB HA BOJHUM PEXUM OYpTiB i, BIAMIOBITHO, HA IHTCHCUBHICTh
Mikpobionorigaux nporecis. [lonepeaHi pe3ynpTaTy cBiT4aTh Mpo CTabiIbHUN epedir KOMIIoc-
TyBaHHS B 000X BapiaHTax. BojHOYac yMOBH I1iJT HABICOM 3a0€3MEeUyIOTh OLTBIIT POrHO30BAHHUIMA
KOHTPOJIb BOJIOTOCTI, TOJI K KOMIIOCTYBAHHS ITiJT BIIKPUTHM HEOOM JIEMOHCTPYE BHIIly Bapia-
OeIIBHICTh MOKa3HUKIB. OCTAaTOYHA OLIHKA SIKOCTI KOMIIOCTY Oy/Ie MpOBe/ICHA ITiCiIs 3aBEPIICHHS
crazii 6ioTepMivHO1 cTabmizalii Ta 103piBaHH. 3 ypaXyBaHHIM IPUPOIHOI KUCIOTHOCTI XBOWHOL
OpraHiyHoi MacH (OpPMY€eTHCS KOMIIOCT 13 TIEpEeBaKHO CIIA0OKUCIION0 PEAKINEI0 CepeioBHIIA Ta
TIIBHUIIIEHAM YMICTOM CTaOUIBHOI OPraHiqHOI PEYOBHHH, IO BU3HAYAIOTH HOTO (DYHKIIOHATHHY
MPUIATHICTE [UIST MYJIbYyBAaHHS Ta O3EJICHCHHS MICBKMX TEPUTOPiH, MOKpAIIEHHS CTPYKTYpH
ypOaHi30BaHUX IPYHTIB, PEKYJIHTUBALIIT IETPAIOBAHHUX 1 TEXHOTEHHO IOPYIICHUX 3eMElTh, 8 TAKOK
JUTS YaCTKOBOI 3aMiHK TOpdy y cyOcTparax JICKOPATHBHOTO POCIMHHALTBA. TakuM 4iHOM, JOCTTi-
JUKCHHS! CTIPAMOBAHE Ha OOIPYHTYBAHHS TEXHOJIOTYHHX IApaMETPiB SKOJOTIYHO OE3MeHOro
KOMIIOCTYBAHH5! OpraHi4HHX BiIXOMIB y MICBKHX YMOBAX, 3 YPaxyBaHHsM KIIMATHIHHX 0COO/IH-
BOCTEH, CKJIaJy CUPOBHHHM Ta BHUMOT 0 SIKOCTI KIHIIEBOTO NPOIYKTY IS MOTPeO O3eNeHEHHs i
peKynbTHBAILI] ypOaHI30BaHUX TSPUTOPIH.
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OLIHKA NMOCAYTY PETYAFOBAHHSA KAIMATY AICOBHX EKOCUCTEM
HMN «6OUKIBLLUMHA» 3 BUKOPUCTAHHAM ARIES

Incmumym exonozii Kapnam HAH Ykpainu, eyn. Kozenvnuyvka, 4, m. Jlvsie, 79026, Ykpaina,
e-mail: beeengine(@gmail.com

Marusyk A., Shpakivska I. ASSESSMENT OF CLIMATE REGULATION SERVICE
OF FOREST ECOSYSTEMS IN BOIKIVSHCHYNA NATIONAL NATURE PARK USING
ARIES. The study evaluates the climate regulation ecosystem service provided by forests in
Boikivshchyna National Nature Park (Ukrainian Carpathians) using the ARIES for SEEA Explorer
platform. Carbon storage analysis for the period 2018-2025 revealed a net loss of approximately
120,940 tons of carbon in boreal temperate montane forest woodlands, which constitute 66% of
the park’s forest cover as secondary spruce plantations. Temperate forests (primarily beech) remai-
ned stable. The results highlight the need for a transition from spruce monocultures to native beech
forests as a strategy for preserving the climate regulation function of Carpathian protected areas.

Hanionansauil npuponsuit mapk «bolikiBumHa» ctBopeHuit y 2019 pori Ha Teputopii
JIbBiBCHKOT 0071aCT1 3 METOIO 30€PEKEHHS BUJIOBOTO, TCHETUYHOTO 1 JIAHAIA(QTHOTO PI3HOMAHITTS
VYxpaincekux Kapnat. 3aransHa miomra napky craHoBUTh 12 240 ra, 3 SIKMX J1ICOBI YTpyTIOBaHHS
3aiiMarots 98% TepuTopii.

MeTor0 TaHOTO JAOCHIHKCHHS € OIIHKA ITOCITYTH PEeTyJIIOBaHHS MI00ATHHOTO KIIIMaTy
nicoBumu exocuctemamu HIIIT «boiikimuna» 3 BukopuctanusaM ARIES. ARIES for SEEA
Explorer — ne oOuucmoBaibHUi (PpelMBOpK, IO MOEJHYE INTYYHHI IHTENEKT, CEMaHTHYHE
MOJICJIFOBaHHA 1 PO3MOALUICHI OOYMCIEHHS I OLIHKA €KOCHCTEMHHX TOCTYT BiIMOBIIHO IO
crannapty SEEA EA (System of Environmental-Economic Accounting — Ecosystem Accounting)
OOH (United Nations, 2021).

JIst OIIHKM TOCHYTH KIIMaTUYHOIO PEryiioBaHHs Oyio BHKopHcTaHo Moxynbs Global
Climate Regulation: C Storage. s gocnikeHHs: 00paHO KIIacTep, 110 3HAXOAUTHCS Ha TEPUTOPIi
Bopuncekoi cenmuirHoi rpomMay, 3a repiof 20182025 pokis.

Pesynbrati (isndHOI OIIHKK TIOKA3aJIH, 10 3arajibHi 3a1acy BYTJICIEO B JTICOBUX €KOCHC-
TeMax JOCIIPKyBaHOI TepuTopii ckopotuiucs 3 5 057 573 Tonn y 2018 pori 10 4 936 633 ToHH
y 2025 poti, o cTaHOBUTH uucTy BTpaty 120 940 ToHH Byrielto 3a 7 pokiB (mpubmmsHo 17 277
TOHH Ha pik). OCHOBHI BTpaTH 3a(hiKCOBAaHO B KaTeropii OOpeasbHUX MOMIpHHX TiPCHKUX JIiCIB
(Boreal temperate montane forest woodland), siki BIINOBIIAIOTE MEPEBAYKHO BTOPHHHUM CMeEpe-
KOBHMM HacaJKEHHSM: iXHi 3anacy 3Hu3mmcs 3 5 048 304 1o 4 927 364 tonn (—2,4%). BomgHovac
niomipHi Jtick (Temperate forest), 1110 BIATIOBIIAIOTh OYKOBHUM HACA/DKEHHSM, 3QJIUIIHIIACS CTa-
6ineHIMH (9 269 TOHH KapOOHY).

OtpuMaHi pe3yJIbTaTh Y3roKyITHCS 3 BiZIOMOFO MPOOJIEMOI0 MACOBOT'O BCUXaHHSI CMEpEK
y KaprnarcbkoMy perioHi, CIPHYMHEHOTO KOMILIEKCOM (DaKTOpIB: ypayKCHHSIM KOPOIIOM-JpY-
kapeM (Ips typographus), 3MiHaMH KJTiMaTy, BITPOBaJIaMH Ta IITYYHAM ITOXOKSHHSIM HACcaPKCHb
(Kpunnipkuii Ta iH., 2022). CralinbHiCTs OyKOBHX JICIB MATBEPIDKYE OUIBIITY CTIHKICTH KOPiH-
HHX JIPEBOCTAHIB MOPIBHSAHO 31 IITYYHUMH XBOWHUMH MOHOKYJIBTYPaMH.

TakuM 9MHOM, EKOCHCTEMHA TTocTyTa perymoBanHs kaiMarty B HIII «boiikiBmuaay me-
Tpajtye BHACHIJIOK BTPATH BYIJIELFO BTOPUHHUMH CMEPEKOBHUMHU JlicaMi. PeKOMeHTyeThCs TTOCTy-
TIOBHH ITEPEXiJ] Bifi CMEPEKOBIX MOHOKYJIBTYP JIO BiTHOBJICHHS KOPIHHIX OYKOBHX JriciB. Buko-
puctanns wiarpopmu ARIES nemMoHCTpye eeKTHBHICTD Cy4acHMX OOYMCIIOBAIIBHUX 3aC00iB
JUTSL OLIIHKHY €KOCHUCTEMHIX TTOCITYT HAIIOHATBHUX TPUPOJHUX MApKiB YKpaiHu.
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Marchenko H., Mamchur Z. ALIEN BIOTA SPECIES IN THE PROTECTED NA-
TURAL AREAS OF LVIV CITY. Within the urban ecosystem of Lviv, a study conducted during
the 20242025 growing seasons examined the presence of alien species in two protected natural
areas: Stryiskyi Park (56.0 ha) and Pohulianka Forest Park (100.33 ha). In Stryiskyi Park, most
alien trees were intentionally planted as ornamentals and pose little invasive threat, however
herbaceous species such as Veronica filiformis and Potentilla indica are spreading aggressively.
Seven species were classified as invasive: Impatiens parviflora, Acer negundo, Robinia
pseudoacacia, Solidago canadensis, Reynoutria japonica, and two invertebrates Arion vulgaris
and Harmonia axyridis. The highest concentrations of alien invasive species were found near park
entrances, main pathways, water bodies, and disturbed areas — zones with the greatest Anthropo-
genic pressure.

ITpuponHO-3anmoBiAHI TePUTOPIi BiIrparoTh KIIOYOBY POJIb Y 30€peKeHHI O10pi3HOMAaHIT-
T, OCOOJIMBO B YMOBAX IOCTIHHOTO 30UTBIICHHS aHTPOIIOTEHHOTO MPecy Ha 0i0Ty B ypOOeKOCHC-
Temax. MeToro pobotu Oyio mocmimuty yrnpomok 2024-2025 pp. HASBHICTh Ta €KOJIOTIYHI
0COOJMBOCT] Uy>KOPIAHUX BUAIB OI0TH Ha TEPUTOPil MapKy Iam SITKU CaJI0BO-NIAPKOBOTO MHUC-
TELTBA 3araJIbHOJEPKABHOTO 3HaueHHs «CTpuiicbkuii mapk» (koopauHata — 49°4922" nH. m.
24°1'34" cx. 1.) Ta 60TaHIYHOT TaM’SITKKA TIPUPOAN MiclieBoro 3HaueHHs «Jliconapk ITorymsHka»
(49°4924.93" . 1. 24°4'00.81" cx. 1.).

Uy>kopiaHi BUAK — 1€ BUAM O10TH, sIKi OyJIH IIepeHeceH] 3a MeKi CBOIr'O IIPUPOIHOIO apeay
YHACTIJIOK JIFOACHKOI JisJIBHOCTI, HAJacTillle Yepe3 iHTPOMYKIII0, Ta 3aKPIMIINCS B HOBOMY
cepenouiti. Ha Tepurtopii nux mapkis BUSBJICHO 14 qy>KOpIAHUX BUAIB 0i0TH, 10 HAJICKATH 10
2 mapcTB kuBoi ipupon. [IpeacraBarkamu dutopu € 12 BUaiB pocivH, GayHu — 2 BUIU Oe3xpe-
Oetrux TBapuH. [ CTpHCEKOTO TApKy BIACTUBHM € Te, IO UY>KOPLIHI BUIH € YACTUHOIO Iap-
KOBOT ()TOPH 1 BUCAJDKEHI K IeKOpaTHBHi, 30kpema: Catalpa bignonioides, Platanus x acerifolia,
Picea pungens, Tsuga canadensis, Pseudotsuga menziesii. 3a3Ha4eHi BUJIU JICPEB € aIBEHTUB-
HUMU €K30TaMH 1 He CTAaHOBJISITh 3arp0o3U iIHTEHCUBHOTO MOIUpeHHs. HaToMicTh alBEHTHBHI
Tpar’siHi Buam Potentilla indica 1 Veronica filiformis, mo Oynu BHCa/pKEHI K JCKOPATHBHI,
OCTaHHIMH POKaMH aKTHBHO ITOIIMPIOIOTHCS HA Fa30HAX, 10 Y3019UsX CTEXKOK 1 fopir. Y my6-
JiKamisx ykpaincbkux OoranikiB (S. imyx, H. Illepunk, B. IIpotomomnosa) V. filiformis
BiJHECEHa JI0 HeO(]iTiB, IHTPOAYKOBAHHUX 3 IEKOPATUBHOIO METOIO, 110 HalyJa 3JaTHOCTI 110
BTEYi 3 KyJIbTYpH Ta HaTypaji3aliii.

Haii6inbty HeOe3neKy CTaHOBIATh 1HBa3iHHI wy>kopifani Buay (IYB). Tak, Ha TepuTopisx
JIOCITIIDKEHUX 00’ €KTIB BHSBJICHO CIM BUIIB: J1Ba BHIM Oe3XpeOeTHUX TBapuH (Arion vulgaris,
Harmonia axyridis) ta mwsate BumiB pocinuH (Impatiens parviflora, Acer negundo, Robinia
pseudoacacia, Solidago canadensis, Reynoutria japonica). JlocmijpkeHHS TONIMPEHHS 1
MPOCTOPOBHIT PO3MOIIT UyKOPIJHUX BHIIB OI0TH Ha TEPUTOPISIX MAPKIB MAE YITKO BHPKEHY
3aKOHOMIpHICTh. HalfOL1bIIIa KOHIIEHTPAITisl CIIOCTEPIraeThCS B 30HAX i3 BHCOKHM aHTPOIIOT €HHUM
HABaHTAXXECHHSAM: OUTS BXOJIB Y MAPKH, Y3I0BK TOJOBHUX TOPLKOK, MOONH3Y MITYYHHX BOIOHM
Ta Ha MOPYIICHHUX IIITHKAX.

[IpupomHO-3an0BiHI TEPUTOPIi HE € 130THOBAHUMH Bif] poLeciB OioiHBa3iil i HepiIKo
3a3HaIOTh OCOOJMBO iHTEHCHBHOTO BIUIMBY [UB, mI0 3yMOBIIEHO BHCOKMM peKpeamiiHuM
HAaBaHTA)KEHHSM, 3HAYHOIO BiJBIMYBaHICTIO TYpHCTAMH Ta HAsSBHICTIO PO3BHHEHOI TpaHC-

MOPTHOT iHPPACTPYKTYPH.
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MOLUMPEHHA OMEAM BIAOI (VISCUM ALBUM L.) B MPUPOAHMX TA
AHTPOMOTrEHHMX OCEAMLLIAX XXOBKIBCbKOI OTT (AbBIBCbKA OBAACTb)
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M. JIvgis, 79005, Yxpaina, *Hdeporcasnuii npupodosuasuuti myseii HAH Yxpainu,
eyn. Teampanvna, 18, m. Jlveis, 79008, Ykpaina, e-mail: maslomaria39@gmail.com

Maslo M., Ragulina M. DISTRIBUTION OF WHITE MISTLETOE (VISCUM ALBUM L.)
IN NATURAL AND ANTHROPOGENIC HABITATS OF ZHOVKIVSKA ATC (LVIV
REGION). The aim of our work was to assess the distribution of white mistletoe in anthropogenic
(gardens and protective tree lines of the village of Mokrotyn) and natural (control — beech forest in
the Maidan Natural landmark) habitats of Zhovkivska ATC. It has been found that white mistletoe
most commonly affects domestic apple trees in orchards (66,6%) and black poplar trees in
protective forest belts (43,0%) along the highway Lviv — Rava-Ruska. Trees in the natural beech
forest were not affected by mistletoe. In our opinion, the characteristics of tree bark and its mecha-
nical damage are decisive for mistletoe germination.

YTIpomoBK OCTaHHIX JiecATHPIY B €Bpori Ta YKpaiHi CIIOCTEPIraeThes CTPIMKE IMOITHPEH-
H#1 (excriancist) omenu 0ioi (Viscum album L.), cippunHeHe aHTPOIIOTeHHUM Ta KJTiMATOTeHHIMH
(baxTopamu. Omena Oina — reMinapasuTHYHUI BIYHO3ETICHUH KYIII 31 3HAUHOIO TPUBAJIICTEO )KUTTS
(mo 40 p.), aganToBaHMiA IO NTMPOKOT0 KOJia POCIHH-Xa3siB. Uepe3 cBoi eKOJIOTYHI 0COOIHUBOCTI
Ta 3HAYHY BUTPHUBAIICTH OMeJIa OiIa € CepHO3HOI0 3arpO30F0 JIIS 3eJICHUX Haca/KeHb. Bimcyt-
HICTh CHCTEMaTHYHOTO MOHITOPUHIY Ta e()eKTUBHOI cTparerii 60pOTHOM 3 OMENIOI0 3ar0CTPIOE
npobieMy i HEKOHTPOJIBOBAHOTO MOMIMPEHHS Ta HOTPeOye MOIIYKY IUIAXIB il BUPIILICHHS.

Meroro Haioi podoTH OyJia OIliHKa TOIIUPEHHS OMeJH 01101 B aHTPONIOreHHUX (caau Ta
3aXHCHI CMYTH ¢. MOKPOTHH) Ta IPUPOIHUX (KOHTPOIH — OYKOBHH JIIC Y 3aIIOBITHOMY YPOUHIIIi
Maiinan) ocenwmax JKoskiBebkoi OTT. [locmimkenHs npoBoauin Bripomosx 20242025 pp.
CryniHb ypaKeHHs] BU3HAYAIH 3a S5-0aIbHOIO IITKAJIO 3TigHO 3 MeToaukoro . Komapeka 31
cniBaBTOpamu (2020).

JocnipkeHHs TIOKa3aiy, 1110 B Ca0BUX HACA/PKEHHSX Bifl OMENH 01101 HAOLIbIIE OTepriae
s0yHst nomarsst (Malus domestica L.), cepen nepes sIKoi yacTka ypaskeHuX csrana 66,6%. [Ipore
IUTsT OUTBIIIOCTI 3 HUX 3adikcoBani ciadkuii (R — rare — no 5%) ta cepemmiit (O — occasional — 6—
10%) ctyneni ypaxenHs. JIuie ogHOpa3oBo oMena Oyna BUsIBJIEHA HA CIIMBI JOMAIHIN (Prunus
domestica L.) 31 ctyneneM ypaxenHst R. Y Mexax 3axucHO1 JricocMyTH B310BX aBTouuisixy M 09:
JIeBiB — PaBa-Pychka, e mepeBakae Tornonst 4opHa (Populus nigra L.), 3aceneHuMN oMesIoro 011010
BIsIBIUICE 43,0% nepeB, aje CTyHiHb ypakeHHs Takok OyB HesHadHmM (R ta O). B ypounmmi
Maiian — 3amoBiTHOMY JIICOBOMY MAacHBI 3 TIepeBaKaHHAM Oyka €BpOICHCHKOro (Fagus
sylvatica L.) Ta nomimkoro rpada 3suyaitHoro (Carpinus betulus L.) 3a y4acTi n1y0a 3BUYaifHOTO
(Quercus robur L.) Ta knena-siBopy (Acer pseudoplatanus L.), omenu 61101 BinzHaueHO He OyI10.

Takum umHOM, omena Oina B Mexax JKoBkiBecbkoi OTIT HaiGinbliie MOIIMPIOETHCS Y
IITYYHHAX HACaIPKEHHSX: HalOUIbIe — y cafax (66,6%), MeHIIe — y 3aXHUCHHX JTicocMyTax (43,0%)
Ta LIKOBUTO BiICYTHS B MPUPOIHUX OYKOBO-TPaOOBHUX JIiCaX HU3BKOTIPHOTO macMa Po3roqust.
MMoBipHO, BU3HAYATIBHUMH JJIsl OCEJICHHS OMEITH € CTielr(iKa KOpH JIepeB: TUIOJIOBI IepeBa 4acTo
VIIKOKYIOTECS MEXaHIYHO uepe3 HEMpaBWIbHY OOpi3Ky Ta B3UMKY — MOpo3aMH. Tomorsm
TpUTaMaHHa M’sKa Ta IMyXKa Kopa. ToMy JOUUTBHHIM € PETEeNbHHUN oI 33 CaJOBHMHU
HACa/PKCHHSMH Ta 3aMiHa TOIOJb y JICOCMYTaxX Ha iHII a0OpHTEHHI BUAW JIEPEB 31 TBEPHOIO
KOpOIO (sBOpH, IyOu TOmIO). JIOKaTbHUK KOHTPOJH 3a MOMYJIAIISIMA OMeH OLToi Mae MaTH
KJTFOUOBE 3HAUCHHSI JJIs EKOJIOTIYHOTO MEHE/DKMEHTY TTOITYJISIIIN OMeNH 01101,
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FPOMAAAHCBKA HAYKA AK IHCTPYMEHT AOCAIAXKEHHS
BMNAMBY BOEHHUX A1 HA OPHITOOAYHY
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Miedviedieva L., Prokopchuk A., Wegrzyn E., Leniowski K. CITIZEN SCIENCE AS
A TOOL FOR STUDYING THE IMPACT OF MILITARY ACTIONS ON AVIFAUNA. Armed
conflicts pose severe threats to avifauna, destroying habitats, disrupting migration routes, and cau-
sing direct mortality. Our study highlights the role of citizen science and OSINT in documenting
bird losses where traditional fieldwork is limited. The results show that migratory species, birds of
prey, owls, wetland species, and wintering waterfowl are among the most affected groups. These
findings emphasize birds as sensitive indicators of ecological change under warfare conditions.
Documenting impacts is crucial for post-war restoration and biodiversity conservation planning.

BilicbkoB1 KOH(TIKTH CTBOPIOIOTH CEpHO3HI 3arpO3H LIS MTaxiB, 3MiHIOOYH TXHI O10TOIH
Ta MOPYIIYIOYH IIPHPOIHI TIPOIIECH KUTTEAISIBHOCTI. PyHHYBaHHS JTiCiB, BOAHO-OOJIOTHUX YTi/b
Ta IHIIMX €KOCUCTEM YHACTIOK O0HOBUX il MPU3BOAUTE IO BTPATH MiCIlb THi3yBaHHS Ta Xap-
4OBUX pecypciB. Kpim Toro, 1rym, cTpec, TpaBMyBaHHs, 3a0pyIHEHHS JOBKULIS Ta HEKOHTPOJIBO-
BaHE MOJIIOBAHHS Ha OKYTIOBAaHHX TEPUTOPISIX HETaTUBHO BIUTMBAIOTH HA YHCEIBHICTD ITOITYIILIIH.
Oco0MMBO BIMUYTHUMH € HACHIAKW JUIA MIrpamifiHAX BUIIB: TPAJWIIAHI MapIIpyTH Ta 30HH
BIZIMMOYMHKY MOXKYTh OITUHATHCA ITiJT 00CTPiJIaMy, IO CIIPUYHHSE Je30PIEHTAIIFO T I ABUIIICHHI
PiBEHb PU3MKIB IS )KUTTS NTaxXiB. Y IUX YMOBAX IPOMAaJSHChKa HayKa HaOyBa€e 0COOIMBOIrO 3Ha-
YeHHs1. 3aTy4eHHs BOJIOHTEPIB JI0 CIIOCTEPEKEHb 3a IITaXaMH Ta 300py JaHHX JI03BOJISIE OTPUMATH
iH(opMaIriro, sika 9acTo HEJOCTYITHA HAYKOBILIM Yepe3 HeOe3MneKy nepeOyBaHHS Y 30HI O0HOBHX
miiA. Taki qaHi qONoMararoTh MPUOIM3HO OIIHUTH MACITaOH BTPaT, 3a(iKCyBaTH BUIIAIKH TPaB-
MYBaHHS Ta MPOCTEXKHUTH 3MIHU Y TIOBEJIIHIII TA YHCEIHHOCTI NITAXIB.

Harmmmi pesynbraty mokasaim, 10 3HAYHHX BTPAT 3a3HAIOTH BHM MTAXiB, IPHYPOUCHI J0
CTETIOBHUX Ta JIyYHHUX E€KOCHCTEM, sIKi IIepEeBa’KalOTh HA TEPUTOPISX, JIE 3apa3 aKTUBHO BEIYThCS
00¥10BI Jii. 30KpeMa, MPeICTABHUKH POIMH COKOJIOBI Ta IcTpy0oBi (Falconidae, Accipitridae), mo
YacToO aTaKyloTh JPOHW B HeOi; COBOBI (Strigidae), SKi 3aIUTyTYIOTHCS y 3aIWIIKAX PAKETHOT
eJ'IeKTpOHiKI/I Ta ONTOBJIOKOHHHX YU aHTUAPOHOBUX MACTKaX, TAKOX BOHU YaCTO IOJIIOIOTH Ha
TPU3YHIB Ha 3aMiHOBAHMX MOKHHYTHX CLIbCHKOTOCIIOAAPCHKUX YTIAMSX; BUIM, IPUYPOUCHi 10
BOJIHO-OOJIOTHHX €KOCHCTEM, 110 TIOCTPAKIAIN BiJ| pyiHyBaHHsS KaXOBCHKOrO BOJIOCXOBHIIA; a
TaKOX 3UMYyrodi BHIM Ha Bojocxoumax ['EC, ski BTpaTmwim cTabiIbHY KOPMOBY 0a3y depes
00CTpUIN Ta 3aMep3aHHs BOJIONM BHACIIIOK MPHITHHEHHS JISTIBHOCTI €IEKTPOCTAHIIIN, a TAKOXK
3a0pyaHeHHs BoocxX0oBHIL pakeTHUM nanusoM (Bypmrtuacska 'EC). Takoxk gacTo mij 3arpo30:o
omuHsI0Thes 01l stenexu (Ciconia ciconia), SKi TOBEPTAIOTHCSA HA 3pyHHOBaH1 Oy IiBIi IPpU(POH-
TOBUX TepuTopiil. Perymsapni ataku maxenamy Ha OfelIMHI 3HHUILYIOTh MICI THi3AyBaHHS
(naminro poskeBokpuitoro (Phoenicopterus roseus). 111 Ipukiianyg JeMOHCTPYIOTh OaraTtorpaH-
HICTb 3arpo3, M0 BIUTUBAIOTh HA OpHITO(AYHY MiJ Yac BidiHM. [ITaxu, mornpu BUCOKY MOOUTHHICTS,
3TMIIAIOTHECS BPa3IMBUMH JI0 HACTIJKIB BilHM, HANPUKIaA, Yepe3 (iIonario 10 Micllh THi3-
JyBaHHS Ta MIrpariifHuX MapIIpyTiB.

Buxopucraans OSINT y moerHaHHi 3 TOIBOBAMHE TAHIMH JIOBEIO CBOIO €(DEKTUBHICTB SIK
IHCTPYMEHT JOCIIKEHHS Y 30HaX KOH(IIKTY, Ie TpaAuIIiiHi MeToaun 300py iHdopmarii € Hebe3-
neyHuME a00 HeMoxuBUME (BenrkuH Ta iH. 2025). BiiiHa cripuse Tito0anbHil BTpati 6iopis-
HOMAHITTSI, @ CMEPTHICTb NTaxXiB € 3HAYHUM, aJie YaCTO HEIOOLIHECHNM (pakTopoM. 30epeKeHHS
NTAIIMHAUX ITOIMYJBIiN Mae BUpIIIagbHe 3HAYCHHS TSI ITiITPHIMAaHHS eKOJIOTTIHOI CTIHKOCTI, a/Ke
BOHH BHUKOHYIOTh KITFOUOBI (DYHKIIii B eKochcTeMax. JJOKyMEHTYBaHHS BTPAaT Ta MOIIKOKCHB
CepeIoBUIIa iICHYBaHHS MiJ] Yac BifHM € HEOOXITHUM JUTs MalHOYTHIX MpOrpaM BiTHOBICHHS Ta
TUTAHYBAHHSI 3aXO/IIB 31 30epeKCHHSL.
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MOPIBHAABHWM AHAAI3 BIIPOBAAKEHHA KOHLIEMLYT «<3EAEHOTO ODICY» Y
NbBIBCbKOMY HALIIOHAAbHOMY YHIBEPCUTETI IMEHI IBAHA ®PAHKA TA
UNIVERSITY OF ROEHAMPTON

Jlvsiecbkutl Hayionanvrull yHieepcumem iveHi leana @parka,
syn. I pywescoroeo, 4, m. Jlvsis, 79005, Vipaina, e-mail: @solomiia.mykhailivk@Inu.edu.ua

Mykhailiuk S., Tsvilynyuk O. COMPARATIVE ANALYSIS OF THE IMPLEMENTA-
TION OF THE “GREEN OFFICE” CONCEPT AT IVAN FRANKO NATIONAL UNIVERSI-
TY OF LVIV AND THE UNIVERSITY OF ROEHAMPTON. The study presents a comparative
assessment of the implementation level of the Green Office concept at two higher education insti-
tutions. The analysis focuses on environmental governance, energy efficiency, resource mana-
gement, waste management systems and stakeholder engagement. The findings reveal structural
differences in sustainability governance models and indicate the need for institutionalization of
environmental management practices in Ukrainian universities.

CyuacHa KOHIIETIIIsI CTaJIOro PO3BUTKY Tepeadadae iHTerpaliro eKoJoriqHoi CKIIaI0BOi B
YIIPaBIIHCHKI Ta OCBITHI IPOIIECH 3aKJIa (B BUIO1 OcBiTH. KoHIIEMIis «3e1eHoro odicy» € IHCTpy-
MEHTOM €KOJIOTIYHOTO MEHEKMEHTY, CIPSIMOBAHHM Ha ONITHMI3aIlil0 BUKOPHCTAHHS PECypPCIB,
I IBUIICHHS eHeproe(heKTUBHOCTI, MIHIMI3aIlil0 YTBOPEHHS BiIXO/IIB Ta ()OPMYBaHHS €KOJIOTTYHO
BIIMOBIAATBEHOT TOBEIIHKY TIEpCOHAITY 1 3700yBadiB ocBiTH (MacirokiBebka, 2007).

Meroto nocnipkeHHs Oyno 3IHCHUTH TOPIBHSUIBHUN aHaNi3 PiBHA peasizariii KOHIeHil
«3eneHoro ogicy» y JIbBIBCbKOMY HalliOHATBHOMY YHiBepcuTeTi iMeHi IBana ®dpanka Ta
University of Roehampton (Bemika Bpuranis). [TopiBHIBbHMIA aHATI3 0a3yBaBCs HA y3aralbHEHHI
JIOCTYITHOI 1H(OpMAIlii PO €KOJIOTTYHY AIsUTBHICTh YHIBEPCHTETIB, 30KpeMa, y cdepax eHepro-
e(eKTUBHOCTI, YIIPABIIHHS PeCypcaMH, IIOBOJDKEHHS 3 BiIXOJJAMH Ta €KOJIOTIYHOTO yIIPABITiHHS.
Y po0OTi 3aCTOCOBAHO METOIM aHAJIi3y, CHHTE3Y, MOPIBHAHHSA Ta CTPYKTYPHO-(DYHKIIOHATIBHOT
ouiHku. BcranoBneHo, mo University of Roehampton 3aificHioe cuctemHuii 00K BUKHIIB
TIAPHUKOBUX Ta3iB BimmoBimHO mo cranmaptiB Greenhouse Gas Protocol. 3a manmmu Carbon
Reduction Plan, y 2008—2009 pp. piBens BukuaiB Scope 1 Ta Scope 2 cranoBuB 7267 T CO2ew/pIK,
Ttomi sk y 2023-2024 pp. neii mokazHuk 3MeHIMBCA 10 4027 T COozew/piK, IO CTAHOBUTH
cKopoueHHs Ha 45% y aOCONMIOTHUX 3HAYEHHSX. Y BIJTHOCHUX IMOKA3HUKAX BUKUIIN 3MEHIIHIINCS
3 87 kr CO2eiw/M? 110 37 KT CO2ere/M? (IpHOITU3HO HA 58%), HE3BAXKAIOUM HA 30UTHIICHHS IO
oynisens Ha 31%. PeanizoBano monan 14 000 3amiH ocBiTIOBaIbHMX npwiadiB Ha LED i3
CEHCOpPaMU PyXY, BCTAHOBJIEHO 508 M? COHSYHMX MaHenel, yremieno noxazn 4000 m? mokpisi Ta
1875 M TpyOOIpPOBOAIB CUCTEM OMANEHHS, IO I03BOJIAE LIOPIYHO CKOpOodyBaTH Oyi3bko 1028 T
CO;(Manon, 2023; Head of Sustainability, 2025).

YV JIbBiBCHKOMY HalliOHATEHOMY YHiBepCHTeET! iMeHi [BaHa DpaHKa BIPOBaIKEHO OKpeMi
3aXO0JI1 TEXHIYHOI MOJICPHI3allil: 3aMiHY JIAMIT PO3)KapIOBAHHS Ha CBITJIOIOHI Ta JTFOMIHECIICHT-
Hi, YaCTKOBY TepMOMOJIepHi3amito KopmyciB (Bys. ['pymieBcekoro, 4; Byi. J[paromaHoRa, 50,
BYJ. YHIBEpPCUTECTCHKA, 1), BCTAHOBJICHHSI B)KUIBHUX 3MIIITYyBadiB y CaHiTapHUX BY37aX, OpraHi-
3aI1iF0 YaCTKOBOTO PO3ZLIBHOTO 300py Biaxo/iB. BojgHouac BiCyTHIM myOniyHuiA 00K BUKU/IIB
CO», HE po3po0IIeHO OMILIHOT SKOJIOTTYHOT HOJMITHKH Ta HE BU3HAYCHO CTPYKTYPHUH MMiAPO3ILIL,
BIAMOBITATBGHHM 32 peaji3allifo CTPATETIT CTAIOr0 PO3BUTKY.

Omxe, aHANI3 MOKA3yeE, MO OOCAT i CHCTEMHICTh pealti3amil IPUHINITIB KOHIETIT «3ee-
HOTO ohicy» B JOCIHIKyBaHUX YHIBEPCHTETaX CYTTEBO BiIpi3HAIOTHCA. OTpuMaHi pe3yabTaTi
MOXYTb CITyT'yBaTH HayKOBO-METOIMYHOK OCHOBOIO JUISl TTOAITBIIONO PO3BUTKY CHCTEM EKOJIO-
TIYHOTO MEHEDKMEHTY Y BITUM3HSIHHX 3aKJIa/1aX BUILOI OCBITH.
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OLIHKA AEMPAAALT SEMEAb HA TEPUTOPIT KAPMATCBbKOIO HALLIOHAABHOTO
NMPUPOAHOIO MAPKY HA OCHOBI AAHKX SENTINEL-2 (10 M)
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Nasadiuk P., Mamchur Z. ASSESSMENT OF LAND DEGRADATION IN THE
CARPATHIAN NATIONAL NATURE PARK BASED ON SENTINEL-2 (10 M). Data This
study assesses land-cover change and related land degradation in the Carpathian National Nature
Park (CNNP) between 2017 and 2024 using Sentinel-2 imagery (10 m). Land-cover rasters were
produced for both years (trees, rangeland, crops, built-up, water, bare ground, clouds) and
compared via a post-classification transition matrix, with transitions labelled as stable, degraded,
or improved. Forest cover remained dominant (85.09% in 2017; 85.99% in 2024), while built-up
areas increased (2.71%—3.36%). Transition-status results indicate 99.04% stable land, 0.77%
degraded, and 0.19% improved.

KapnaTCLKI/H‘/'I HauioHasHUM npupoaHuii mapk (KHIIII) € oxHi€ero 3 KI090BHX TPUPOJIO-
OXOPOHHHX TepUTOPil YKpaiHchkux Kapmar, e 3eMHuil IOKPHB i CTaH 3eMelb IepeOyBatOTh IijT
BILTUBOM NPUPOHKX (CPO3ist, IABOIKH, 3CYBH, KIIMATHYHA MIHJIMBICTb) T8 AHTPOIOICHHIX YHH-
HUKIB (JIOKaJbHA 3a0yIoBa, peKpealliiHe HaBaHTKEHHS, 3MIHH y 3eMiiekoprucTyBaHHi) (Krav-
chynskyi et al., 2025). OniepaTiBHE BUSIBICHHS TIPOCTOPOBO-YACOBHX 3MiH 3¢MHOTO ITOKPHBY €
HEOOXITHUAM JIJIs IPUPOTOOXOPOHHOTO MEHE/DKMEHTY, TUIAHYBAHHSI 3aX0/1iB IPOTH JeTPpajallii Ta
OOIPYHTYBaHHSI TPIOPUTETHUX JAUISTHOK JUIi MOHITOpHHTY. JloCHmipkeHHs chpsiMOBaHe Ha
KiBKiCHY OILHKY 3MiH 3eMHoro nokpusy KHIIIT i noB’s3an0i 3 HUMHM aerpananii 3emens 3a 2017—
2024 pp. Ha OCHOBI CYIMyTHHKOBHX JaHuX Sentinel-2 (po3mip mikcens — 10 m) (Esri, Impact
Observatory & Microsoft, Sentinel-2 10m Land Use/Land Cover Time Series, 2017-2024, ArcGIS
Living Atlas of the World).

Host 2017 1 2024 pokiB Ha ocHOBI maHux Sentinel-2 (10 M) Oyno cdopmoBaHO pacTpoBi
[Iapy 3éMHOTO TIOKpUBY B Mexkax o KHIIIT i3 Hactynmanmu kinacamu: trees (Jtic), rangeland
(JTyxu/macoBHIIa/BITKPUTI IPUPOIHI a00 HAIBIPHPOIHI YTiIs), crops (pUnIt/KyabTypH), built
area (3a0ymoBa/iHppacTpykTypa), water (BojHi 00’ekTH), bare ground (orosenuii rpyHr), clouds.
Hani BukoHaHO mocTkiIacu¢ikariiHe nopiBHIHHSI MK 2017 1 2024 pokamu Ta moOyI0BaHO
MAaTpHUINEO TepexoiiB kinaciB. KoxHoMy THITy mepexojly IPUCBO€EHO cTaryc: stable (ctabinpHuiA),
degradation (nerpanartisi) abo improved (TIOKpareHHs ).

OTprMaHi KapTH IMOKa3aJIy JOMiHYBaHHS JIICOBOTO TIOKPUBY MPOTATOM 000X 3a3HAYCHUX
pokiB. ¥ 2017 p. yacTku KiaciB ctaHOBWIH: trees — 85,09%, rangeland — 11,98%, built area —
2,71%, crops — 0,17%, water — 0,08%, bare ground — 0,02%. ¥ 2024 p. 3adikcoBano: trees —
85,99%, rangeland — 10,56%, built area — 3,36%, crops — 0,07%, water — 0,02%. [aTerpoBana
OlliHKa cTaTyciB mepexoniB (stable/degradation/improved), oTpriMaHa 3 MaTpuIli TEPEXOiB,
MOKa3aia JTOMIHYBaHHs CTaOUTRHHX TepuTopiil: stable — 99,04%. YacTka merpamamiifHuX 3MiH
cra”oBwia 0,77%, a mokpamenns — 0,19%. Omxe, cymapHa yacTKa JISTHOK 13 Oy Ib-5IKOI0 3MiHOFO
(degradation+improved) € manoro (0,96%), 110 Bka3ye Ha 3araibHy JaHAmadTHY CTabLIbHICTh
KHIIIT y mexax oOpaHoro mepiomy i MpHHHATO! cXeMH Kiacudikartii.
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Pasichnyk V., Yavorska O., Mashtaler O. SPECIES COMPOSITION OF BATS IN
THE “CHEREPASHYNETSKIY FOREST” AREA. Reconnaissance studies have identified 7
species of bats in the Cherepashynetskiy forest, namely Vespertilio murinus, Myotis daubentonii,
Myotis dasycneme, Nyctalus leisleri, Pipistrellus pygmaeus, Pipistrellus nathusii, Pipistrellus
pipistrellus.

[TpoGiiematrka 30epeskeHHsT PYKOKPWIMX HaOyBae OCOOIHMBOI aKTyaJbHOCTI B yMOBaXxX
TpancdopMarlii MPUPOJHUX JaHMA(TIB Ta MOCWICHHS aHTPOIIOTeHHOTO HaBaHTaKeHHs. Kaka-
HH € KIIOYOBMMH {HIMKATOPAMHU CTaHy JOBKLIA, BOJHOYAC HA CHOTOAHI yKpall HEIOCTATHEO
1H(1)opMau11 TPO TOMIMPEHHS Ka)kaHiB Ha BiHHMTYMHI, 0 HE TO3BOJISIE OLIHUTH PEIPE3CHTATHB-
HICTh MEPEeXi MPUPOTHO-3aTI0BITHOTO (bOH;[y Binawubkoi 06macTi Mmoo 36epe>1<eHH;[ PYKOKpH-
mmx. 3araigbHa iH(opMaris, BUIOBHI CKIIa] i MOMMPEHHS KaKaHiB Uit TepuTopii LleHTpamsHoro
Toginna mictutbes y YepBoHii kau3i Yipainu (2009) Ta npansx NpoBiTHUX YKpaiHCEKUX Tepio-
noriB (3aropoaHtok, I ojneBcbka, Tuienko, [lerpymenko, 2002; Tumenko, 2011).

Hegin’eMHOFO CKITaJTIOBOFO OITHCY TIPHPOIOOXOPOHHOT IIHHOCTI OY/Ib-SIKOTO TIPOEKTOBAHO-
T'O 3aIOBIIHOTO 00’ €KTY € JOCIIPKSHHS BUIOBOTO CKJIaMy KakaHiB. JIJIs IPOEKTYBaHHS perio-
HaJIBGHOTO JTaHAMA()THOTO MapKy « THXOBOIIH B MEXKaX JTICOBOTO ypouwIa «YepenamHebKuiz
JIC» MPOBEJEHO NEpeBipKy 3a MbkHapomHuMHu O6azamu nanux (GBIF, iNaturalist), ska nokasana
MIOBHY BiJICYTHICTb 3aIIHCIB IIPO CIIOCTEPEKEHHS PYKOKPIIMX IS JAHOT JIOKAITii.

ITonpoB1 pekorHOCIMpYBaTbHI 00cTe)KeHHS npoBeneHo 10 BepecHs 2025 p. i3 3acTocy-
BaHHAM ynbTpasBykoBoro jaerektopa Echo Meter Touch 2 PRO, min’egnanoro 1o MoOLTEHOTO
rampkeTa. J{oCIiHKeHH s TPUBAIH OJII35KO0 TOAMHH 32 TIOTOAHIX YMOB, 3aTaJIOM CIIPHSITIIMBHX IS
aKTUBHOCTI PyKOKpwiInX (Temneparypa +21°C, Bonoricts 47%, BiTep 3 opuBamu a0 11 m/c) B
Mmexkax OioromiB J11.2.1 (LleHTpanbHOEBpOMNEchKi TpaboBo-m1y00Bi JicH), /{1.6.4 (PiBHUHHI He3a-
OoJtoueHi Jtick BUTHXH YOpHOT 1 siceHa) Ta B1.3 (JIUITHKM MOCTIHHUX HEMPOTOYHUX BOJIOWMM Oe3
BHIIOi BOHOI pociiHHOCTI) (HarionamsHui katasor 6iotomniB Ykpainu, 2018).

3a pe3ysbTaTaMu HOJIBOBUX JOCTIIKEHb HA BKa3aHill TepuTopii Oy1o 3aikcoBaHo 7 BUIIB
pYKOKpHiMX: Hetonup-kapiauk (Pipistrellus pygmaeus (Leach, 1825)), Heronup 3BHUYaiHMIA
(Pipistrellus pipistrellus (Schreber, 1774)), Bedipuuus mana (Nyctalus leisleri (Kuhl, 1817)),
HigHMI BomsiHa (Myotis daubentonii (Kuhl, 1817)), ta nerorup Harysiyca (Pipistrellus nathusii
(Keyserling et Blasius, 1839)), Hiununs craBkoBa (Myotis dasycneme (Boie, 1825)), munmk
nBokonipauii (Vespertilio murinus (Linnaeus, 1758)).

Haii0inbi pernpe3eHTaTUBHAM 3a KUIBKICTIO peecTpaltiii BUsiBUBCS Pipistrellus pygmaeus,
3acdixcoBanui 16 paziB. Takox BIAHOCHO BHCOKY aKTHBHICTh HPOAEMOHCTpYBanH Pipistrellus
pipistrellus — 9 peectpantiii Ta Nyctalus leisleri — 5 peectpartii.

Cepen inmmx 3agikcoBaHux BUAIB — Myotis daubentonii, BinzHadena 4 pasu, ta Pipistrellus
nathusii — 3 peectpartii. HalimeH uncensHUME BUSBUIICSA Myotis dasycneme 13 nBoma (ikca-
1isiMu Ta Vespertilio murinus, 3apeecTpOBaHUI JIUIIE OJWH Pa3.

3adikcoBaHe BUIOBE PI3HOMAHITTS PYKOKPIIIX B MEXKaX JIICOBOTO ypouwIa «Hepenany-
HEIBKUH JTiCY MINTBEPIKYE 3HAYHY MPUPOIOOXOPOHHY HIHHICTH TOCIIPKYBaHOI TepuTopii. Bei
BUITH 3aHeceHi 10 UepBOoHOI KHUTH Y KpaiHu, TAKOXK BHAM HiULSTAI0Th CYBOPii MKHAPOIHIH 0XO0-
poni 3rinHo 3 Jlomatkom II bepHcbkoi koHBeHIil, yrogoro EUROBATS ta mMaroTh BimmoBiaHi
cratycu y Yeponomy criicky MCOIT. 3 oruisty Ha 11e JOITbHO HaJaTH TOCTIIKEHI HAMH TepH-
TOpIl IPUPOJOOXOPOHOTO CTATYCY Ta BIPOBAIUTH 3aXOAW 31 30EPEKEHHS JiCOBHX Ta BOIHHIX
EKOCHCTEM SIK ITOCTIHHNX OCEITHI PYKOKPIITUX.
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Purel V., Kaprus’ I. BIODEGRADATION OF POLYSTYRENE WASTE BY ZOPHO-
BAS MORIO FABRICIUS LARVAE. The study researched the biodegradation potential of
Zophobas morio larvae for polystyrene waste management. Two laboratory experiments were
conducted in controlled bioreactor conditions. The first experiment demonstrated complete degra-
dation of 5g polystyrene within 33 days with 100% larval survival. Sugar supplementation in the
second experiment reduced processing time to 13 days while maintaining 100% efficiency and
increasing larval biomass by 16g, confirming the viability of insect-based plastic biodegradation.

[TnactukoBe 3a0pyTHEHHS CTAHOBUTH OJHY 3 HAUTOCTPIIIMX SKOJIOTTYHMX MPOOJIeM cydac-
Hocri. [llopiuno y cBiTi BupoOmsieTses moHan 350 MUIBHOHIB TOH IDIACTHIKY, 3 SKUX JwIie 9%
MiAaeThest IepepoOii, a 93% noTparuisie Ha 3BajIMIlA Ta Y HABKOJIMIIIHE cepenoBuilie. Tpaauiiii-
Hi METO/IM YTUITI3aIlil, TaKi sSIK 3aXOPOHEHHSI Ta CIIATFOBAHHS, TIPU3BOISAT JI0 YTBOPCHHS TOKCHY-
HUX BUKUJIIB 1 BTOPHHHUX 3a0pyHIOBauiB. bioferpaznanis IiiacTUKOBUX BiIXOIIB 33 JOIIOMOTOIO
KOMax TIpeJICTaBIIs€ TIEPCIICKTUBHUI €KOJIOTIYHO YUCTHI ajIbTepPHATHBHHUM TiJIX1T 10 BUPIIICHHS
JIAHOI ITPOOJIEMH.

Merta po0GOTH — JOCTIIUTH Ipoliec OioAerpaaanii MoMiCTUPOIbHUX BIIXOIIB JIMUMHKAMH
Zophobas morio Ta OIIHUTH MOXJIUBOCTI MiJABUIIECHHSA €(EKTHBHOCTI MPOLECY 3a paxyHOK
JIOIaTKOBOI CTUMYJISILII.

JlocmimpkeHHsT TIPOBOIMIM Y JIAOOPaTOPHUX yMOBaX 3 BHKOPHCTaHHSIM 0i0peakTopiB
BJIaCHOT KOHCTPYKIIii. Y eKCIIepUMEHTaX BUKOPHCTOBYBAJIH: ITOJICTHPOII (T1acTrk 6 — PS) Macoro
5T, 200 muuuHOK Zophobas morio 3araibHOrO Baroto 80 I, BIACTOSHY BOMY JUIS MiATPUMAaHHS
Bonorocti. Temmneparypy miaTpumyBainu Ha piBHI 20—25°C, BOJIOTICTh PEryJIOBaIN MIOACHHUM
3pOLIYBaHHSAM. Y JPyroMy €KCIIEpPHMEHTI O BOAW JOJAaBAIH 2 T IyKPY IS CTUMYJISII] aKTHB-
HOCTI JTHYMHOK. KOHTpOIIOBAIM 3MIHU Macu CyOCTpaTy, KUTTE3AATHICT JTMYMHOK, Bi3yalbHO
(ikcyBaH mporiec aerpaaiii, POBOVIA MiKPOCKOIIIYHWI aHai3 MPOIYKTIB KUTTEAISITBHOCTI.

Excriepument Ne 1 TpuBag 33 Hi 1 MOKa3aB MOBHY JETPaJIaIlito MOMICTUPOITY 3 JKUTTE3AT-
HicTio Bcix 200 TMUMHOK Ta 30UIbIIEHHSM iX 3aranbHoi Macu Ha 1 1. Exkciepument Ne 2 13 gona-
BaHHSIM ITyKPOBOT'O PO3YMHY TPHBAB JIHIIIe 13 JTHIB, 110 OLTHIIT HIK Y 2,5 pa3u MIBHUIIIIE 3 TIEPIITHIA
ekcriepuMenT. EdekTuBHICTh nerpanarii ckiata 100%, a Maca JIMYMHOK 30UThIIMIAch HA 16 T,
IMOBIpPHO Yepe3 T0JaTKOBHH IyKOp y patioHi. MikpoCKOMIYHMH aHasli3 eKCKPEMEHTIB ITiITBEPIUB
PaaMKaIbHI CTPYKTYPHI 3MiHH HOJICTUPOIY, IO CBIUUTH PO HOro Oi0NoridHe PO3KIagaHHs.

Pesynbraté mocnikeHb MiATBEPIXKYIOTh 3AATHICT IMUMHOK Zophobas morio 1o edexk-
TUBHOT OioJIeTpaarii MoJiCTHPOILHUX BIIXOIB 31 30epeyKeHHIM TOBHOT KUTTE3MaTHOCTI. Jloma-
BaHHS I[yKpYy B PaIliOH 3HAYHO IIIBHIYE MBHIKICTH 1 €(EKTUBHICTH Tpoliecy. biogerpanaris
IUIACTUKY KOMaxaMH TMPEJICTABIISE €KOJIOTTYHO Oe3MeuHy ajbTepHATUBY TPAJIMIIIMHUM METOo[aM
yTHITI3a1ii, 1[0 He TOTpeOye BUCOKUX SHEPreTUUHMX BUTPAT Ta HE POLYKY€e TOKCHYHUX BUKHUIIIB
y HaBKOJIMIIHE cepenoBuile. [Ipote, Tpeba Bil3HAUMTH, 1110 BUKOPHCTAHHS CAMHUX JIMIIE THYHMHOK
HE € TIOBHOIO Miporo peHTabenpHrM. Habarato eeKTHBHIMIIM IIBIXOM Oy/ie BUIUICHHS KOMIT-
JIEKCIB MITaMIB OaKTepill 3 KUIIKIBHUKY JIMYNHOK, Ta BUKOPUCTAHHS iX Y IPOMUCIIOBUX Oiopeak-
TOpax 3a METOJIOM in Vitro.
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Sidak S., Kaprus’ I. RARE AND UNIQUE COLLEMBOLAN FAUNA OF TREE-
RELATED MICROHABITATS IN OLD-GROWTH FORESTS OF THE EASTERN
CARPATHIANS A faunistic analysis of Collembola in microhabitats of old-growth forests of the
Eastern Carpathians revealed 26 rare or unique species classified into eight conservation-value
categories, indicating high ecological and zoogeographical significance of the study area.

VY pesynbTarti poBeeHoro (hayHICTHYHOTO aHaJIi3y KOJIeMOOI Y JOCIIDKEHHX MiKpooce-
Jumax crapoBikoBux JriciB Cximanx Kaprnar susineHo 26 Buni Collembola, siki Hanexats 10
pimKicHUX ab0 YHIKaTbHHX OI0TAaKCOHIB Ta BHECEHI 0 BOCHMH KaTEropii MpUpOI0O0XOPOHHOI
miHHOCTI 32 mijgxomoM Kanpycs i o6k (Kaprus & Goblyk, 2015). OtpuMani qaHi CBi9aTh Mpo
BHCOKY €KOJIOTiUHY Ta 300reorpadiyHy 3HauyIIiCTh OCTIAXKYBAHOI TEPUTOPII.

o xareropii 1 (Buay, 3aHeceHi 10 YepBOHUX KHUT) OyJI0 BHECEH1 2 BUIU KOJIEMOOJI, 30K-
pema, Morulina verrucosa (Bomer, 1903) ta Tetrodontophora bielanensis (Waga, 1842), mo
ITIKPECITIOE BUCOKUIA PIBEHB MPHUPOIO0XOPOHHOT IIIHHOCTI AOCTIpKeHOT TepuTopii. Kareropis 2
(BHH, BIIOMI 3 THTIOBHMX MiCIIe3HaXOKeHb — loci typici) BKtoYae 4 BUIH, cepell SKux Anurida
carpatica (Babenko, 1998), Onychiuroides igori (Pomorski, 2006), Orthonychiurus rectopa-
pillatus (Stach, 1933) 1 Folsomia albens (Kapru$ & Potapov, 1999), mo Bka3ye Ha BaXxIJIUBICTb
perioHy A1l 30epeKeHHs TAKCOHIB 13 ICTOPHUYHO 3HAUYIIIUMHU JIOKATITETAMH.

HaitarcenpHinmor BUABUIACSA KaTteropis 3 (€HIEMIYHI BUIIH), IO SKOi BITHECEHO 6 BHJIIB:
Superodontella huculica (Kaprus, Weiner, 2007), Friesea handschini (Kseneman, 1938), Deuto-
nura czarnochoriensis (Deharveng, 1982), Pachytoma granulata (Stach, 1947), Plutomurus
carpaticus (Rusek et Weiner, 1978) Ta Pygmarrhopalites slovacicus (Nosek, 1975). Bucoka yacT-
Ka CHJICMIKIB CBITYHUTH PO PETIOHATBLHY YHIKATBHICTD (DAyHH Ta TPUBATY 130JIALII0 €KOCHCTEM
CTapOBIKOBHX JIICIB.

Jo kareropii 4 (pelikToBi BHIM) HaleXaTh 4 TaKCOHH, 30KpeMa, Friesea albida (Stach,
1949), Friesea denisi (Kseneman, 1936), Deutonura stachi (Gisin, 1952) ta Heteraphorura
carpatica (Stach, 1954), mo miATBEpIHKY€E BXKIMBY POJb JASPEBHUX MIKPOOCEHII TS JIICOBUX
penikTiB. Kateropist 5 (JIOkaJIbHO TIOIIUPEHI BUJIN) TAKOXK TIpeNicTaBlieHa 4 Bunamu: Pseudacho-
rutes palmiensis (Bormer, 1903), Thaumanura carolii (Stach, 1920), Kalaphorura paradoxa
(Schéffer, 1900) Ta Tomocerina minuta (Tullberg, 1876), siki XapakTepH3YIOTHCS BY3bKOO €KOJIO-
TTYHOIO CTIeIiaTi3alli€ro.

Buan, mo nepedyBaroTh Ha MEXi CBOTO apeaiy (KaTeropist 6), CTAaHOBJISTH OJHY 3 KO-
YOBHX TPy i ipexctasineHi 5 Bunamu.: Ceratophysella luteospina (Stach, 1919), Neanura minuta
(Gisin, 1963), Desoria blekeni (Leinaas, 1993), Desoria divergens (Axelson, 1900) ta Anurida
granulata (Agrell, 1943). Ix HasBHiCTb CBITYMTH MPO BUCOKY YyTJIMBICTh MiKpOApTPOMOIB JIO
kimiMaTyHUX 3MiH. Jlo kateropii 7 (Iu3’rOHKTUBHI 300reorpadiyHi eIeMEeHTH) BiTHECEHO
2 sunu — Folsomia martynovae (Martynova, 1973) ta Plutomurus carpaticus (Rusek et Weiner,
1978), mo BimoOpakae CKIamHY iICTOPit0 (GopMyBaHHS apealiB IMX TaKCOHIB. HaiimeHr
YHCENBHOI, alle I[IHHOI € Kareropis 8 (HaJ3BUYaHHO PIAKICHI BUIH, BIIOMI 3 KUIBKOX
JIOKAJITETIB y CBITI), 10 AKOi HAISXUTH Folsomia martynovae (Martynova, 1973). IlpucyTHicTh
TAKOTO BHAy 3HAYHO MiABHUIIYE MDKHAPOIHY HAYKOBY Ta IPHPOJOOXOPOHHY 3HAUYILICTH
JOCTIKYBaHOI TEPUTOPIi.

TakuM YMHOM, BCTAHOBIICHHI KOMIUIEKC PIIKICHHX Ta YHIKAJIBHHX KOJIEMOON CBITYHTE,
IO JIEPEBHI MIKPOOCEIHIIA CTAPOBIKOBHX JIICIB € BKIMBHMH OCEPEAKAMU 30EpeIKEHHS 010pi3HO-
MaHITTS IPYHTOBUX MiKpOapTPOIIO, TIOEAHYIOUH B CO01 €HIeMiuHi, PETiKTOBI, 113 TOHKTHBHI Ta
apeaibHO 0OMEXeH] eJIeMEHTH (hayHH.
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Soroka O., Drobyk N. PECULIARITIES OF /N VITRO CULTIVATION OF SPECIES
OF THE GENUS CARLINA L. ON NUTRIENT MEDIA WITH VARIOUS COMPOSITION.
The features of in vitro cultivation of three rare medicinal species of the genus Carlina L. on MS
and half-strength MS (MS/2) media without growth regulators were investigated. High viability of
explants of all studied species was observed on both media variants. The obtained results confirm
the suitability of both media for introducing the studied species into in vitro culture. These data can
be used to optimize protocols for microclonal propagation and the conservation of rare Carlina
species.

30epekeHHS 010pI3HOMAHITTS PIIKICHUX Ta IIHHWAX JIKAPCHKHX POCIHH € OJHUM i3
MPIOPUTETHUX HAMPsIMIB cydacHoi 6ioTexHoorii pociud. OcobaMBy yBary NpHAUIIOTE BUIAM,
SIKI MatOTh OOMEXEHUM MPUPOAHUI apeast, HU3bKY HAaCIHHEBY NMPOIYKTHUBHICTH a00 MiJIAtOThCS
AHTPOTIOTCHHOMY BIUTHBY. J[0 TakuX HajexaTh npeactaBHuku poay Carlina L. poauau Astera-
ceae, sIKi XapaKTepH3YIOThCs (PapMaKOJIOTTYHO aKTHBHUMH CIIOTyKaMH Ta BUCOKOIO €KOJIOTTIHOO
IHHICTIO. METON KyJIbTYypH POCIHH i1 Vitro BIIKPUBAIOTH MOMITUBOCTI JIJIsI IMBUIIKOTO MIKpO-
KJIOHAJTLHOTO PO3MHOEHHS, 30epekeHHsI TeHO(OHIy Ta OTPUMaHHs 0iOMacH HE3aJIeKHO Bif
MPUPOAHUX YMOB. E(QEKTHBHICTh BBEACHHS POCIHH Y KYJIbTYypYy 3HAYHOI MIipOIO 3aJICKHUTh
BiJl )KUTTE3ATHOCTI EKCIUIAHTIB HA TOYATKOBHX €Tamax KyJlbTHBYBAHHS, a TAKOXK Bill ONTHU-
MaJbHOTO CKIIay MOKHBHOTO cepenopuia (Dar et al., 2023; YUepBona kaura Ykpainu, 2009;
KomicHuk Ta iH., 2024).

Mera pocmimkeHHs Tiepeadadaia OLIHKY >KUTTE3IATHOCTI Ta OCOOJMBOCTEH amamTarii
BUJIIB: BifKacHUK TatapHukonuctuii (Carlina onopordifolia Bess. ex Szaf., Kulcz. et Pawl.),
BifikacHUK ocotonomiOuuit (Carlina cirsioides Klok) Ta BimkacHuk OescrebnoBuii (Carlina
acaulis L.)y KyJ'ILTypl in vitro Ha XMBWJILHAX CEPEIOBHIIAX Mypacire- CKyra (MC) 6e3 nonaBan-
HSl PEryJIsITOPiB POCTY 1 31 3MEHINICHUM Y/BIYi BMICTOM MaKpo- Ta MikpoenemenTis (MC/2) 3
METOI0 BU3HAUCHHS ONTHMAIBHUX YMOB IS 1X TIOJATBIIOTO MIiKPOKJIOHATBHOTO PO3MHOMKCHHSI.

J71st OTpUMaHHS aCETITUYHMX NTPOPOCTKIB, HACIHHSA MTiaBany crepunizanii (Copoka Ta iH.,
2025). HactymHuii etan rnependavaB BHCAKyBaHHS HACIHHEBOTO Marepialy Ha arapu3oBaHi
*)UBWITBHI cepenoruiia MC 1 MC/2.

Hacinns suny C. onopordifolia y BCix TOBTOPHOCTSIX IEMOHCTPYBAITH CTa0LTEHO BUCOKUIA
piBenb npopoctanHs. Ha cepenopuiii MC KHUTT€31aTHICTH CTAHOBHIIA B cepetHboMy 93,8%, Tomi
sik Ha MC/2 — 100%. Jlunamika npakTHYHO HE 3MiHIOEThCS MK 14, 26 Ta 35 mo0oto, 1eMOHCT-
PYIOYH CTaOUTBHICTh MOP(OTEHETHYHOTO TIOTEHITIAITY.

Hns C. cirsioides criocTepiraBcsi BUPaKCHWH TO3UTUBHUM MPHPICT SKUTTE3NATHHUX
eKCIUTaHTiB yrponoBx 35 1i0. ITodarkoi mokasHuk# (31,3%) icTOTHO MiABHUIYIOTECS 10 99% Ha
26-35 no0y. PocniHu 4y TIuBILI 0 CKJIay )KUBHIIBHOTO cepenoBuia: cepenonuiie MC 3a6e3-
TIeUy€ BUIIy IPYDKUBIIOBAHICTH HA PAHHIX €Tamax.

Hacinnesmit Marepian C. acaulis XapakTepu3yeThbes CTaOLTHHO BUCOKOO YKUTTE3AATHICTIO
Ha MC (100% Ha Beix etamax). Ha MC/2 croctepiraeTbesi AMHAMIYHHN TIPHPICT BiO 68,8% 10
93,3%, 1110 BKa3ye Ha [IOCTYIIOBE BiJHOBJIECHHS POCTOBHX IPOLIECIB.

3araioM pe3yJbpTaTd JIOCHIKSHHSI CBiT4aTh, M0 HAHOUIBII CTaOUTLHUMH B KyJbTYpi in
vitro € C. onopordifolia ta C. acaulis, sixi 30epiraroTh Maike MaKCUMAITbHUH PiBEHb )KUTTE3/1AT-
HOCTI HE3aJIGXHO BiJI THITY MTOKUBHOTO cepenoBuiia. C. cirsioides XapaKTepH3y€eThCsI TOBLIBHi-
[IAM TTOYaTKOBHM PO3BUTKOM, IIPOTE 3 HACOM JOCSTAE AHAIOTTYHHX TTOKA3HHKIB, IO BKAa3ye HA
MEPCIEKTUBHICTH HOTO KYJIbTUBYBAHHS 32 YMOBH ITOI0BKEHOTO MEPio/Iy aiarTariil.
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CoooJeBa O., [lepeenenuyk I1., @enoniok B.
OUIHKA AMHAMIKHN KAIMATUYHUX 3MIH Y LUALBKOMY HIMM

Jhyyvkuil HayionanbHull mexuiunuil yHigepcumem, 43018,
ey JIvsiscoka, 75, Jlyyvk, Ykpaina, e-mail: ecolutsk@gmail.com

Seboleva O., Perevedenchuk P., Fedonyuk V. ASSESSMENT OF CLIMATE CHAN-
GE DYNAMICS IN SHATSKIY NNP. The work assesses changes in the main meteorological
indicators in the Shatsk National Nature Park over 10 years (2015-2024). Climate change trends
that are forming in the region as regional manifestations of general, global climate changes in the
world, Europe and Ukraine are identified. Generalizations and conclusions are made.

Y cygacHOMY CBiTi 3MiHa KITIMaTy BBOKAETHCS OJHUM 13 TOJIOBHUX €KOJIOTIYHUX BUKITHKIB,
110 Mae Oe3rocepeIHii BIUIMB Ha CTaH JOBKULIL. 3MiHa KIIIMaTHYHUX YMOB TIOPYLIye CTaOiIb-
HICTb (DyHKIIIOHYBaHHS JIiCiB, BOJIOIMM, OOJIT, IIJ0 B JOBTOCTPOKOBIH IEPCIEKTUB] MOKE IIPU3BEC-
TH JI0 Jerpajanii OiOpi3HOMaHITTsA. 3MiHM KJIiMaTy y BoJMHCBKOMY perioHi BHBYAIHCS Y
HaykoBux npaiix (Fedoniuk, Zhadko et al., 2022; ®enonrok Ta iH., 2019). KiiimaTiysi 3MiHM Ta
iX BIUIMB Ha NpHUpOAHO-JAaHImapTHI KoMiuieken 1 6ioty Ilampkoro HIII mocmimkyBamucs y
npatsax (Kagpko Ta iH., 2022), (Fedoniuk et al., 2020), (Fedoniuk, Zhadko et al., 2023), (Fedoniuk
et al., 2023) Ta y iHmmx podotax. [IpoTe akTyanbHIM 3aBIaHHSAM 3AITHUIIAETHCS OHOBJICHHS LIUX
JIOCITIKEHb Y KOHTEKCTI IPOIOBYKEHHS 1 MOTTIMOJICHHS 3MiH KiiMary y XXI cT.

OCHOBHO0 Memoro danoi pobomu OyB aHai3 KIIIMaTHYHUX 3MiH y [1lanbkoMy HarioHaTb-
HOMY IIPUPOTHOMY TIapKy 3a mepion 2015-2024 pokiB, a TaKoX TOPIBHAHHS PE3YJIBTATIB 3 BH-
SIBJICHUMH KJTIMaTHIHUMU 3MIHAMU B 1HIIMX BEJIMKUX MPHPOTOOXOPOHHUX 00’ €KkTax BonuHi.

Pesynomamu i sucnosxu: KimiMaT mapky JeMOHCTpY€ MOMiTHI KonuBaHHA. CepeaHbopiuHa
Temrieparypa mositps 3a 2015-2024 pp. 3pocna 10 +9,9°C, 110 nepeBHIye KIIMaTHIHY HOPMY
Ha 2,7°C. CepemHiid MiHIMyM TemItiepartyp craHoBuB +5,9°C, a MmakcumyMm — +14,3°C. AGcomroTHI
MiHIMaJIbHI TemIleparypu BapitoBamcs Binm —21,1°C mo —6,3°C, npu cepemHbOMy 3HAuYCHHI
—15,3°C. AGcomoTtHuii MakcuMyM Konusagcs Bizt +36,9 °C 1o 29,3 °C, npu cepetHbOMY 3HAYEHH1
+34,1°C. BosnoricTs noBITpsI KoNBanack B Mexxax 75—-80%, Xxo4a B OCTaHHI POKH IIOMITHA TEH-
JICHITISI 1O HE3HAYHOTO 3HIKEHHS BoJIorocTi. CepellHsl IBUKICT BITPY 3MIHFOBAIACSH B MEKax
Bix 1,9 M/c no 2,5 m/c, 6e3 "iTKOI TEHIEHIIT 10 3pOCTaHHS 4K 3HIKeHHS. [lincyMoByodn
JIOCITiKEHHsI, BiaMiTHMO, 1m0 kiimat Lllankkoro HIIIT nepeOyBae B cTaHi MOCTYMOBUX 3MiH.
BpaxoBytoun Bce 11e, B Maiil0yTHROMY HEOOXiTHO MIPOBOAUTH MOCTIHHUNA MOHITOPUHT KiIiMa-
TUYHUX TTapaMeTpiB.
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Craicbkuii L. 1, Iponenxo 10. !, Topo6unmmn B.'2, Mamkesny H.3

ABTOMATM3ALIIA AHAAIZY TPOODIYHMX 3B'A3KIB KOMAX
3A AOINMOMOIOHO LUTYYHOIO IHTEAEKTY TA AAHMX TPOMAAAHCBKOI HAYKH
HA NMPUKAAAI ISODONTIA MEXICANA (DE SAUSSURE, 1867)

! Kuiscoxuii nayionanshuii yrieepcumem iveni Tapaca Illesuenxa,
syn. mywixoea, 2, kopnye 12, m. Kuis, 03022, Ypaiua; > Incmumym esomoyiiinoi exonozii HAH
Yipainu, eyn. Jlebeoesa, 37, m. Kuis, 03143, Yxpaiua, 3 Incmumym 6omanixu in. M. I'. Xornoonozo
HAH Yxpainu, syn. Tepewenxiscoka, 2, m. Kuis, 01004, Vipaina, e-mail: ivanstawski@knu.ua

Stavskyi L., Protsenko Yu., Gorobchyshyn V., Pashkevych N. AUTOMATED
ANALYSIS OF INSECT TROPHIC INTERACTIONS USING ARTIFICIAL INTELLIGENCE
AND CITIZEN SCIENCE DATA: A CASE STUDY OF ISODONTIA MEXICANA (DE
SAUSSURE, 1867). The iNaturalist platform collects photo observations that can reveal insect—
plant interactions, offering valuable data for trophic ecology. We analyzed 4,389 expert-verified
iNaturalist images of Isodontia mexicana from EU countries using Pl@ntNet for automated plant
identification. At confidence levels of 0.6-0.9, Pl@ntNet achieved high species-level accuracy
suitable for use without expert validation. /. mexicana was recorded on 324 plant species, mainly
from Apiaceae, Asteraceae, and Lamiaceae families.

[Tnatdopma iNaturalist akymysroe mMaciTabHI TeonpHB’si3aHi (oTocnocTepekeHHs, AKi
Jiefialli akTUBHIIIE BUKOPUCTOBYIOTh Y JOCTIIKEHHAX OlOpi3HOMAHITTS Ta MPUPOIOOXOPOHHHX
nociimkeHHsIX. OKpiM ¢ikcallii MpUCYTHOCTI BHIIB, TaKi 300paKEHHS MOXYTh MICTUTH «BTO-
PHHHI» JIaHi o B3aeMOii (HAIPHKIIaJ, KoMaxa—KBiTKa), O POOUTH iX IIHHUMU JIJISI PEKOHCT-
PYKIIT TpOIUHKUX acoIialliid, ae iHTepHpeTalii 3aIekaTh BiJl HIHHOTO BH3HAYCHHS POCIHH 1
TIePEBIPKH JIFOJMHOIO-EKCTIEPTOM.

Isodontia mexicana — iHBa3uBHUI BUA OC pojoM i3 [liBHIYHOI AMepHKH, SIKUIl 32 OCTaHHI
JECATIIITTS TIOIMPUBCS B €Bporti. MeToro ITbOTo TOCITIKSHHS 010 OIIHATH MOYKITUBOCTI aBTO-
MaTu3ailii BU3HaYeHHsI KOPMOBHX POCIWH aysl [ mexicana Ha ocHOBI ¢oto iNaturalist i3 BUKO-
puctanasM Pl@ntNet Ta ekcriepTHOT TepeBipKH.

3 mardopmu iNaturalist Oysm0 OTpHMaHO JaraceT CHOCTEPEXEHb OCH I mexicana
(06.10.2025) B Mmexax kpain €Bponericbkoro Coro3y, J0 SKOTro yBIHIIUIM JIUIIIE 3aIHCH JOCTITHU-
IBKOTO PiBHS. 300pasKeHHs, OTPHMAHI 3 IINX CIIOCTEPEKEeHb, 3aBaHTaXyBaH 10 Pl@ntNet ms
iTeHTUdIKAIT BHIIB POCIHMH, HAa SKUX OyB TNpPUCYTHIH BHI [ mexicana. I He3aJIexHOT
TepeBipKH 300paXKeHHsI TIEPETIISIaB Ta MiJATBEPXKYBaB EKCIIEPT-00TaHIK.

o cratrctynoi orinku 0ys10 3amydeHo 4 389 (3 BukauaHux 13 447) 300pakeHb pOCIIHH.
Pemty Oyno BUKITIOUYEHO uepe3 HEMNOCTATHIO SKICTh 300paK€HHs, BIJICYTHICTh BHU3HAUECHHS
Pl@ntNet Tomo.

VY niana3oHi BUCOKHX 3HaueHb J1oBipH (0,6-0,9 Brimtouno) Pl@ntNet neMoHCTpyBaB BHCO-
Ky TOUHICTb PO3ITi3HABAHHS POCIIMH HA BUAOBOMY DiBHI. Lle miATBEpIKy€eThCs CTATUCTUYHNM aHa-
JIi30M, SIKU TTOKA3ye IPUIATHICT Pe3yNbTATIB UL MPAKTHYHOIO BUKOPUCTAHHS 0€3 T0JaTKOBOT
eKcrepTHOI nepeBipku. [list piBHIB poy Ta pOJMHM POCIHH CTATUCTUYHO 3HAUYIIIUMHU OyiH pe-
3yJIbTaTH aBTOMATUYHOTO BU3HAUYEHHs y Aianazonax 0,2—0,9 1 0,1-0,9 BiarmosiaHo.

3a Hammmmu TaHuME 1. mexicana B kpainax €C 0Oyua 3adikcoBana Ha 324 BUIaX POCIUH i3
184 ponie Ta 46 poauH. Komaxa BinjaBaia repeBary KBiTKOBHM POCIMHAM 13 POAWH CEIEePOBUX
(Apiaceae), aiicTpoBux (Asteraceae) Ta riryxokpornuBoBux (Lamiaceae).
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Tpaiirak M., /lzxypa H.

NICAABOEHHA PEKYABTUBALYSA TPYHTIB:
CYYACHI MIAXOAM TA NEPCIEKTUBA

Jlvsiecbkutl Hayionanvrul yHieepcumem ivei leana @parka,
syn. Caxcazancekoeo, 1, m. Jlveis, 79005, Vkpaina, e-mail: marijinel 5@gmail.com

Traitak M., Dzhura N. POST-WAR SOIL RECLAMATION: MODERN APPROA-
CHES AND PROSPECTS. The problem of soil pollution reached a new level in Ukraine with the
beginning of the military invasion of the aggressor country in 2014, and intensified in 2022. The
situation is worsening every day and at the moment the problem is extremely important and has
priority in solving. However, there are not so many ways to solve it, which is why attracting
attention and researching soil restoration methods are so important today. Military actions lead to
the destruction of the fertile soil layer, its degradation and salinization. Such consequences comp-
letely eliminate the possibility of using soils. So, in essence, from inaction we simply lose our lands
and their capabilities.

Tpuasa BiiiHa B YKpaiHi IPU3BOAUTH 10 KOMITIEKCHOI Aerpajallii IpyHTOBUX €KOCHUCTEM,
IO MPOSABIAETHCS Y MexaHi‘lHOMy MOpYIIEHH] NPodiNto, XIMIYHOMY 3a0pyIHEHHI, YIIIbHEHHI,
eposii Ta BTpaTi pOK04OCTi. BI/I6yXOB1 YIIKODKEHHSI CHPUYHHSIOTH (DOPMYBaHHS BOPOHOK, mepe-
MIITYBaHHS T€HETHYHIX TOPU3OHTIB Ta PYHHYBaHHA CTPYKTYPH IpyHTY. [lommpeHnM HacTiaKoM
€ 3a0pyaHeHHs Bakkumu Metadamu (Pb, Cd, Cu, Zn, Ni, Cr), 3aymimkamu OO€npuIiacis, po-
JTyKTaMH JeToHarlii Ta Hagronpoaykramu (Alloway, 2013; FAO & ITPS, 2021; I'punax, [xypa,
2024). T1oxexi 3yMOBIIOIOTH TePMiYHE pYIHYBaHHs T'yMyCOBOTO LIapy, TO1 SIK BTOPUHHI Mpo-
IIECH BKIIOYAIOTH €pO3ik0, JEryMi(hiKallilo Ta JIOKAIBHE 3aCONEHHs. Y OKpPeMHX perioHax ¢ik-
CYIOTBCS ITOTCHITIHI paiaIiifHi pU3UKH, ITOB’sI3aHi 3 IEPEMIIIIEHHSAM IPYHTOBHX Mac.

Mertoro pobOTH € y3aralbHEHHS Cy9acHUX ITLIXO/IB J0 MiCISIBOEHHOT peKyJIbTHBALIT TPYH-
TiB Ta OOIPYHTYBaHHS JOLUIBHOCTI 3aCTOCYBaHHs (hiTopeMeaialii Ik 0JJHOTO 3 MEPCIIEKTUBHUX
METO/IiB OUYMILICHHS 3a0pYAHEHUX TEPUTOPIFL.

Mu npoaHasTi3yBaJli HAyKOBI ITyOJTiKaIlil, MDKHAPOIHI PEKOMEHIAIT MO0 YIIPaBIiHHS
JIeTpaIOBaHUMH 3eMJISIMH Ta MTOPIBHSUTH TIXOH JI0 PeMeTiallil IpYHTIB Pi3HOTO CTYTICHS 3a0py/I-
HeHHs. CydacHa cuUCTeMa PEKyJbTHBAIll IPYHTIB Tependadae CKIaaHI 0araTOKOMIIOHEHTHI
TIPOLIECH, SIKI TOTPEOYIOTH IHTErpallii TeXHIYHHUX, O10JIOTTYHMX 1 aHATIITUYHHX MiJX0AiB. TexHiuHa
PEKyJIbTHBALlISL BKIIIOUAE TUIAHYBAHHS TEPUTOPIi, JIKBIJAIil0 BUOYXOBUX BOPOHOK, BHIAJIECHHS
VIJIaMKiB TEXHIKH, BUBE3CHHS 3a0pyTHEHOTO IIapy IPYHTY, (OpMyBaHHSI HOBOTO POJIIOYOTO MIapy
Ta BiJIHOBJICHHS APCHAKHUX CUCTEM. Y BHIIQJIKaX 3HAYHOTO XIMIYHOTO 3a0pyTHEHHS 3aCTOCOBY-
€THCSI «KOHCEPBYBAHHS» IPYHTIB IIISIXOM JIOKaJIi3allil i 3aXOpOHEHHS HEeOe3NEeUHUX JUISTHOK.
bionoriyHa peKyJIbTHBALLS CIIPSMOBaHA Ha BiTHOBJIECHHS 010THYHOI aKTMBHOCTI IPYHTY Ta BKIIIO-
Yyae BUCIBaHHS (DITOMEITIOpaHTIB, 3aCTOCYBaHHSI CHJIEPATiB, BHECEHHS OpPraHiYHHUX JTOOpHUB 1 Bij-
HOBJICHHS MiKp00i0TH. [TepcrieKTHBHUM HampsIMOM € (iTopeMeialis — BAKOPUCTAHHS POCITAH-
aKyMyJISITOPIB [UI BUITy4eHHS abo cradimizamii Baxkkux metaniB (Pilon-Smits, 2005; Ghosh &
Singh, 2005). do BumiB, 3IaTHUX HAaKOMUYyBaTH TOKCHYHI €JIEMEHTH, HaJeXaTh KyKypy/a3a
3BuYaiiHa (Zea mays L.), consmnuk 3sudaiianii (Helianthus annuus L.), Tipuni iHAilcbKa
(Brassica juncea L.). EQexkTuBHICT, MeTOMy (hiTOpemesiallii € BUIIOI 3a YMOB IMOMIPHOTO 3a-
OpyIHEHHS, TOMI SIK MPU BHCOKUX KOHIICHTPAISIX JOIUIBHIM € TO€AHAHHS (iTopeMeriarii 3
IHIMMH criocobamu pemeniarii abo i3orimii rpyHTiB (xypa, 2011, 2024).

IIpoBeneHi KOCTiHKEHHS — JTUIIE TOYATKOBUI €Tall NpH IUTaHyBaHHI KOMIUIEKCHHX €KOJIO-
TTYHHX JOCITIIPKEHb JeTPpaI0BaHNX BHACTIIOK O0HOBHX Aiil IpyHTIB i po3podiii diTopeme miartiii-
HHUX TEXHOJIOTIH I TXHHOr0 BiHOBJIEHHS.

Omxe, KOMIUIEKCHE BIPOBA/DKEHHS Cy4aCHHX METOJIB J03BOIUTH 00 €KTHBHO OLIHHUTH
SKOJIOTTYHHI CTaH IPYHTIB 1 OOIPYHTYBATH BUOIp TEXHOJIOTIH peMeiartii, 100 MIHIMi3yBaTH KO-
JIOTiYHI PU3HKY, BiTHOBUTH NPOIYKTHBHICTH arponaHmadTiB Ta 3a0€3MeUNTH EKOJIOTIUHY CTa-
OUIBHICTD MOCTKOH(IIIKTHIX TEPUTOPIH.
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EKOAOIO-MOPOOAOTNYHI OCOBAMBOCTI MOXOMOAIBHUX
M'AKOBOAHUX AXXEPEA YOPHOTIPCbKOIO MACKBY
KAPTMATCbKOTIO BIOCOEPHOIO 3AMOBIAHNKA

! JTvsigcwruti nayionanvruti ynisepcumem imeni leana @panxa, syn. I pywescwrozo, 4,
m. JIvsis, 79005, YVpaina, *epaicasnuii npupodosnasuuti myseii HAH Yipainu, eyn. Teampanoia, 18,
m. Jlvsis, 79008, Yrpaina; e-mail: someonefor36(@gmail.com

Trofimchuk D., Drach Y., Ragulina M., Mamchur Z. ECOLOGICAL AND
MORPHOLOGICAL FEATURES OF BRYOPHYTES OF SOFTWATER SPRINGS OF THE
CHORNOGIRSKY MASSIF OF THE CARPATHIAN BIOSPHERE RESERVE. The aim of the
research is to determine the ecological adaptations of bryophytes to abiotic factors within the
habitat of soft water springs (C2.11 according to the EUNIS classification). As a result of our
research, 38 species of bryophytes were identified. The spectra of ecological groups are dominated
by subheliophiles (34,2%), hygrophiles and hydrophiles (31,5% / 28,9%), neutrophils and
subacidophiles (47,3% / 36,8%), psychrophiles (36,8%); the spectra of life form are dominated by
wefts (34,2%), turfs (21,1%) and cushions (12,2%). The distribution reflects the natural condition
of soft-water mountain springs, and therefore bryophytes are good indicators of climatogenic and
anthropogenic environmental changes.

Kaprarcpkuii 6iocdepHuii 3aroBiITHIK — OTWH 13 HAWOUTBIIHX TIPHPOTIOOXOPOHHUX 00’ €K-
TiB YKpaiHu, 0 BXOJIUTH JIO BCECBITHBOT Mepeski Oiocheprux peseprarie KOHECKO. Biu perpe-
3EHTY€ BCi OCHOBHI POCIMHHO-KJIIMATH4YHI MOSICH, XapaKTepHi I MiBAEHHO-3aXiAHUX Mera-
cxwiiB Ykpaincekux Kapnat. Ha Horo Tepuropii IMpoko MpeAcTaBiieHi pisSHOMAaHITHI Jpkepena
Ha BUTOKaX MalUX PidOK, 10 BIAITPAOTh KIIOYOBY POjIb Y (DOPMYBaHHI IiIPOIOTIYHOTO PEXUMY
TIPCHKUX BOIOTOKIB.

CyyJacHi KITIMaTUYHI 3MIHH Ta aHTPOTIOTCHHHIA THCK Ha BUCOKOTIPHI €KOCUCTEMH aKTyalli-
3yI0Th HEOOX1THICTh BUBYEHHS aaNTALIHUX MEXaHI3MiB MOXOMOAIOHUX Y cHEIM(iYHIX YMOBax
TipCBKHX MOTOKIB. MeTa OCTIPKEeHb — 3°SICYBaTH CKOJIOTT4HI MPHCTOCYBAaHHS MOXOMOAIOHUX 10
abioTnuHKX (akTOpiB y Mexax ocenuia M sikoBomHMX xepen (C2.11 3a xmacugikariiero
EUNIS). HocmimkenHs mpoBeneHo Ha TepuTtopil YopHOTIpCHKOT0 3aI0BiTHOTO MacHBY, Ha BHCO-
Tax Big 1200 mo 1800 meTpiB.

Busieneno 38 BuniB MoxononioHux 3 33-x pomiB 22-0x poauH. [IpoBimHIME pojvHAMH €
Amblystegiaceae (11 Bumis / 28,9%), Bartramiceae (3 Bumu / 7,8%), Hylocomiceae (3 Buau / 7,8%).
Hatimonmpeninmvu Bunamut € Cratoneuron filicinum (Hedw.) Spruce, Dichodontium pellucidum
(Hedw.) Schimp., Fissidens adianthoides Hedw., Hygrohypnum luridum (Hedw.) Jenn., Palustriella
falcata (Brid.) Hedenis, Pellia neesiana (Gottsche) Limpr. ta Scapania curta (Mart.) Dumort.

BunineHo exonoriyHi rpyny MOXOMOIIOHNUX 3a 1HANKAIHHUMHY KanaMu Enenbepra. 3a
BUMOTraMH JI0 CBITJIA MepeBakaroTh cyoremioditu (34,2%), 1o Bomoru — rirpoditu (31,5%) ta
rigpodita (28,9%), no peakii cepemoBuima — Heiirpodinu (47,3%) Ta cydammnodinis (36,8%),
Io Temreparypu — ncuxpodim (65,8%). Posmozin BimoOpaxkae criemudiky eKOJIOTiYHUX YMOB
M’SIKOBOJIHUX JPKepesl BUCOKOTIp’st KapraT: iHTeHCHBHY iHCOJIAIIIO, AU()epeHITiallifo BOJOTOKIB
Ha PYCIIOBY Ta MPpUOEPEKHY 30HY, CIIAOKOKHCITY PEaKIlifo 32 BOJHEBUM MOKA3HUKOM, HI3bKI HiUHI
TEeMIIEpaTypH TOIIO. 3a (Hi3UKO-XiMITHIMH ITOKA3HUKaMH BoH pkepen C2.11 xapakTepu3yroThest
sIK Kuclti abo HeHTpaibHi, cmabko MiHeparizoBaHi Ta xonoaHi (EUNIS, 2012).

VY chekTpi KuTTeBUX (PopM MOXOHOMIOHMX JOMiHYIOTh TuieTHBHA (34,2%), NmepHUHHA
(21,1%) Ta nepuuHHO-NIOyIIKONOAIOHA (12,2%) sxutTeBi hopmu. [TneTrBHI Ppopmu € mepeBaXkHO
aMiOiifHIMHY, TOA] K IEPHUHHI 3aCEIISTIOTh MPUOEPEKHY 30HY BOJOTOKIB Ta OpHIIM KaMiHHSI.

TakuM 9MHOM, MOXOTO/IIOH] € HEBII' EMHUM KOMITOHEHTOM OCEJIHII] TIPChKUX M’ SIKOBO/I-
HUX JDKEPET, SIKi 33 CBOEIO CHHEKOIIOTIEI0 BiTOOPaXKarOTh CrieIi()ivHi YMOBH TipCHKHUX BOIOTOKIB
Ta MOXKYTb OyTH e()eKTUBHIMH IHINKATOPAMH TXHIX aHTPOIOTCHHHX Ta KITIMATOr€HHHUX 3MiH.
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300IHAMKALIA CTAHY AHTPOMNOINEHHO TPAHCOOPMOBAHNX EAADOTOTNIB
HA OCHOBI AHAAI3Y CTPYKTYPWU HACEAEHHA KOAEMBOA

Jlvsigcwvruii Hayionansrull yHieepcumem iveni leana Oparka,
sy I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina, e-mail: annakhumun@gmail.com

Khymyn A., Atorvin O., Kaprus’ I. ZOOINDICATION OF THE STATE OF
ANTHROPOGENICALLY TRANSFORMED EDAPHOTOPES BASED ON ANALYSIS OF
THE STRUCTURE OF THE POPULATION OF COLLEMBOLA. The effectiveness of the
faunistic indication method for assessing the condition of forest ecosystems based on Collembola
communities was analysed. Based on the research conducted, indicator species of natural and
invasive tree-transformed biocenoses of the Yavoriv National Nature Park and Vynnykiv Forest
Park were identified. The use of the Pesenk biotope association index confirmed the indicator status
of the species and established the accuracy of the faunistic method at 83.3%. The results confirm
the high diagnostic potential of Collembola for monitoring early signs of soil degradation.

DayHICTUYHA IHAWKAIIIS € OTHUM 13 0a30BHX IT1IXO/11B 3001HMKAIIIi, 110 JO3BOJISE IIBUIKO
1 IOCUTh HAZIHO OLHIOBAaTH E€KOJIOTTYHY SIKICTh €a(OTOIy Ta PIBEHb AHTPOIIOT€HHOTO BILIUBY
(3axapoBa, 2016; Filser, 2002). Buxopucranns konem6on (Collembola) sk 6ioiHAUKATOPIB €
0COOJIMBO TIEPCIICKTUBHUM Yepe3 TXHIO BHCOKY YYTJIMBICTH JO 3MIH €KOJIOTTYHHUX YMOB Cepe-
nosuina (Rusek, 1998; Van Straalen, 1998). OmHuM 13 KJIFOUOBHX acCEKTiB METO/TY € BHSBIICHHS
THIMKATOPHUX BUJIIB, SIKI BUCTYTIAIOTh CBOEPITHIUMH O10JIOTIYHUMH MapKepaMu efadiuHix YMOB
cepenosuia (McGeoch, 1998; Rombke et al., 2006).

O0’€KTOM JIOCIIKEHHS € TAKCOLIEH KOJIeMO0J y IPUPOTHUX Ta TPAaHC(HOPMOBAHUX iHBA-
31HHAMU JePEBHIMH POCITHHAMH Olo1ieH03aX SIBOPIBCHKOTO HAI[IOHAILHOTO TIPHUPOIHBOTO MAPKY
Ta BunHUMKIBCEKOTO Jicomapky (mami — SHIIIT ta BJIIT). Jlns BUSBICHHS iHIMKATOPHUX BUJIIB
MPOBEICHO aHali3 IKICHOTO Ta KUTbKICHOTO CKJIATy JOCIIIKEHUX TAKCOIEHIB KOJIeMOO0I1. 3 METO0
Bepudikarii (hayHICTUIHUX NAHUX Ta YHUKHEHHS MOTPAIUISTHHS BUTAKOBUX BUJIB JI0 CIMCKIB
IHIMKAaTOPiB BUKOPHCTAHO iHzAEKC OioTormHoi mpuypoueHocTi [ecenka (Fij) (Pesenko, 1982). e
TOKA3HHK JIO3BOJIMB KUTbKICHO OLIHUTH CTYITIHB SKOJIOTIYHOT CIIeIiiai3aliii BUIIB 3a MKAJIOK BiJ
—1 1o —0,3 — MoBHE YHWKHEHHS BUJIOM KOHKPETHOTO OioneHo3y; Bix —0,3 no 0,3 — inmudepent-
HICTb BUJLy 0 KOHKpETHOro GioneHosy; Bix 0,3 10 1 — mpuypoueHicTs BUAy 10 IEBHOTO biorie-
HO3Yy.

V pe3ynbTati MpoBEICHOTO JOCTIPKEHHS 1eHTH(IKOBaHO 93 BHaM KOiIeMOod, 3 IKUX 37
BIJIHECEHO JI0 CTICM(IYHNX — TAKUX, 10 TPATUISIFOTHCS JIMILE B OJJHOMY 3 TIPUPOIHKX a00 3MiHe-
HUX 1HBa31MHUMH BHAaMU JiepeB OiolieH03aX. BCTaHOBIIEGHO, 10 Y IPUPOIHUX Oi0IIEHO3axX CIie-
udivauMH € 22 BUM: 3 akux 9 — s 6ionenosis SAHIII 1 13 — ast BJITL, Toi siK y aHTpOIIOreHHO
3MIHEHUX TXHs KUTbKICTh 3pocTae 10 27: 3 sikux 13 — st SAHIIT i 14 — qyis BJIT. Y3aransHenuii
aHami3 3a ingekcoM Fij mokasas, mo 21 BHI Hajae mepeBary NMpUpPOIHIM OiomeHo3aM, a 34 —
MOHOKYJIETYPaM 1HBa31iHUX TIOPIJI.

Mertonom dayHICTUYHOI iHAWKAIIT 7151 3MiHEHUX OlOIeHO03iB BUAUIEHO 15 BUIiB-iHAM-
KaTopiB, a 1t npupoaHux — 10. 3acTocyBaHHS iHAEKCY OIOTOMHOI MPHUYPOYEHOCTI TO3BOJIMIIO
BCTAQHOBUTH iHIUKATOPHY LiHHICTE 12 BUAIB y npuponHuX Ta 18 y 3MiHeHHx OioreHo3ax. Biamo-
BIJIHO, CTaTyC IHAMKATOPHUX IiATBEPIKEHO JUTS OLTBIIOCT] BUAUICHUX BHIIB; BCTAHOBJICHO, III0
TOYHICTh MeTOy (hayHICTUYHOT iHAMKaIii ckiana 83,3%.

Orxe, MeTon (ayHICTHYHOI iHAMKAIli, 6a3yl0uMch Ha pe3ysbTaTax aHali3zy O0i0TOMHOL
MPHYPOUYCHOCTI, € e(DeKTUBHUM IHCTPYMEHTOM JUTS 3001H/AMKALIii CTaHy aHTPOIIOTEHHO TpaHCc(hOp-
MOBaHHX enadoromiB. Brucoka TOUHICTh pe3ynbTaTiB MATBEPIKYE MOKIMBICTE BUKOPUCTAHHS
CIIEIU(IIHUX TPYII KOIEMOOI SIK MapKepiB I BHSBICHHS PaHHIX O3HAK JIETpajallii IpyHTOBOTO
CEpEIOBHIIIA.
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EKOAOTTYHA OLIIHKA BNAWBY BYAIBHULITBA MOLLYKOBOI CBEPANOBUHU
HA KOMMOHEHTM MPUPOAHO-AHTPOMOIEHHOI TEOCUCTEMU

Kapnamcoxuii nayionanvnuti yuieepcumem imeni Bacuis Cmeghanuxa,
syn. Tamyvka, 201, m. Isano-@panxiscek, 76000, Yrpaina; e-mail: boghdan.k@outlook.com

Khudetskyi B. ENVIRONMENTAL IMPACT ASSESSMENT OF EXPLORATORY
WELL CONSTRUCTION ON THE COMPONENTS OF A NATURAL-ANTHROPOGENIC
GEOSYSTEM. This study presents a comprehensive environmental impact assessment for the
construction of the “Maidanska-1" exploration well. Modeling results confirm that atmospheric
emissions of pollutants remain within permissible limits within the 300-meter sanitary zone
boundary. Water resources are protected via a closed-loop supply system and strict site hydro-
isolation, preventing aquifer contamination. Soil conservation measures include topsoil stripping
and subsequent recultivation. Geological risks are mitigated through casing cementing and the use
of blowout prevention equipment. Noise levels meet regulatory standards. The project complies
with environmental safety requirements, ensuring minimal impact on the local ecosystem.

Exonoriynmii cran Ta Oe3neka (yHKIIOHYBaHHS CYYaCHHX MPHPOTHO-AHTPOIIOTCHHHX
TEOCHCTEM BH3HAYAIOTECS XapaKTepoM B3a€MOJIT TXHIX MiJCHCTEM Ta PiBHEM aHTPOIIOTEHHOTO
HAaBaHTAXXEHHS. Y paMKaxX MOCIIIPKEHHS IPOBEICHO KOMIUIEKCHY OIIHKY BIUTHBY IDIAHOBAaHOL
JUSTTBHOCTI 31 CIIOPYIKEHHS ITONTYKOBOT cBepioBUHN Ne 1-MaiinaHchka Ha TeosorivHe, MOBIT-
psiHe, BOJIHE, TPYHTOBE Ta COLIAJIFHE CepeioBHIla. BcTaHOBIEHO, 110 KITFOYOBUMH JDKEpeIaMu
3a0pyqHEHHs aTMOC(EepHOro MOBITPsl HA eTami OypiHHS BUCTYNAIOTh JABUTYHHM BHYTPIIIHBOTO
3rOPSIHHS TEXHOJIOTTYHOTO 00J1a/IHaHHS, AN3eNb-TeHePaTOPH Ta (paKelbHi CUCTEMH, BUKHIH SKUX
MICTSTh OKCHJIIU a30TY, BYIJICIIIO, TIOKCHJI CIPKH, CYCIIEHIOBaHI TBEP/Ii YACTHHKH Ta HEMETAHOB1
JIETKI OpraHiuHi croiykd. O0’€KT KIIacU(piKOBAHO SK MIANPHEMCTBO JPYTOro Kiiacy HeOe3NeKH 3
HOPMAaTHBHHUM PO3MipoM caHiTapHO-3axucHOT 30HH 300 MeTpiB. Pe3ynbTaTi MOEMIOBaHHS PO3-
CitOBaHHsI 3a0pyIHIOIOUMX PEUOBUH 3aCBIIUIIIH, IO IIPU3EMHI KOHIIEHTpAIlii Ha MEXi CaHITapHOL
30HM HE TEPEBHUIIYIOTh TITIEHIYHUX HOPMATHBIB, JOCATAIOYA MaKCUMainbHOro 3HaveHHs 0,814
YaCTKH IPaHUYHO JIOIyCTUMOT KOHIICHTpAITii 32 TPYTIOK0 cyMailii, o CBITYUTH PO TOIMYCTUMICTh
arMoc(eproro BILBY. OXOpOHa BOTHHX pecypcm 3a6e3neqyeTLcsl BIPOBA/UKCHHAM CHCTEMH
00OPOTHOT'O BOJIOIIOCTAYaHHSI Ta TOBHOIO Fl[[pOlSOJIS[LllGIO TEXHOJIOTIYHUX MaiIaH4MKIB, 110 YHE-
MOKJIMBITIOE 1H(INBTPALI0 IPOMHUBHUX PiUH Ta HAPTONPOIYKTIB y IPYHTOBI Boau. Po3paxyH-
KOBE BOJIOCIIOXKMBaHHSA Ha BHPOOHHYI TOTpeOH ckiamae 206,1 KyOIYHUX METpIB, TPH IHOMY
TOCITOJIAPCHKO-TIO0YTOBI Ta BUPOOHWYI CTIUHI BOJW aKyMYJTIOIOTBCS Y TEPMETHUHHX €MHOCTSIX
JUTS TIOJTAJTBINION CTISIIATi30BaHOT YTHITI3AIlli 0e3 CKUY Y BOJIHI 00’ €KTH. MiHiMi3allisl BILUTMBY Ha
IPYHTOBHU MOKPUB AUMSHKU momieto 0,8 rexTapa peanizyeThes NULIXOM MONEPEAHBOIO 3HATTS
POIFOYOro IIapy IPYHTY, WOro CKIAJyBaHHS B KaraTd Ta ITOAANBLIOIO BHKOPUCTAHHS IS
TEXHIYHOT 1 G10JIOTTYHOT PEKYIBTUBALTIT TICIIS 3aBepIICHHST POOIT. [HyKeHEpHUI 3aXHCT TEPHTOPIT
BKJIIOYAE OOBaTyBaHHS Ta BIANITYBAHHSI CHCTEMH IPEHAKHHX JIOTKIB.

I'eonoriuni pu3ukw, MoB’s13aHi 3 OypiHHaM 10 rmuouau 1000 MeTpiB, HIBETIOIOTHCS CYBO-
PHUM TOTPHMAaHHSM TEXHOJIOTTYHHX PETIIAMEHTIB, SIKi BKJIIOYAI0Th BUKOPUCTAHHS HAJIHHOT KOHCT-
PYKIii CBEpJIOBUHH, IIEMEHTYBAHHS 00CaJHUX KOJOH JUIS i30JIsMii BOAZOHOCHUX TOPH30HTIB Ta
3aCTOCYBAHHS IPECBEHTOPHOTO MPOTHBUKHIHOIO obmasHanHs. Takuil MiaxXix 103BOJIsIE Tonepe-
JIMTH MDKIDIACTOBI ITepeTiKaHHs (ITFOIIB Ta aBapiiiHi (bOHTaHyBaHHﬂ Ouinka pi3nvHuX HaKTopiB
BIUIMBY TI0Ka3aJ1a, [0 aKyCTHYHE HABAaHTAKCHHS Ha MEXI CaHlTapHO—BaXI/ICHOI 30HH CTQHOBHTb
25,4 nbA, 1110 3HaYHO HIDKYE HOPMATUBHUX BUMOT JUTsl TEPUTOPI 3 HASIBHOIO KUTIIOBOIO 320y 10-
BOIO, a PiBHI BIUIMBY TEIJIOBOTO, €JIEKTPOMArHITHOTO Ta 10HI3yFOUOTO BUIIPOMIHIOBAaHHS BifIlIO-
BIIAIOTH IPHPOTHOMY (hoHY a0 BifcyTHI. TakuM YMHOM, CYKYIHICTh IepeI0aYeHNX MPOEKTHIX
pilIeHb Ta MPUPOTOOXOPOHHUX 3aXO0JiB TapaHTy€e NOTPUMAHHS €KOJOTIYHUX CTaHIAPTIB Ta 3a-
0e3MeueHHsI eKOJIOTiYHOI PIBHOBATH Y 30Hi BIUTUBY IUIAHOBAHOI iSTBHOCTI.
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EKOAOI4YHA OLIIHKA 3MIH IXTIO®AYHU BACEMHY P. AHICTPA
MA BMAMBOM IHBA3IMHNX BUAIB PUB

Jlvsiecbkutl Hayionanvrul yHieepcumem ivei leana @parka,
sya. I pywescoroeo, 4, Jlvsie 79000, Ykpaina, e-mail: wpakl 103@gmail.com

Shpachenko M., Kaprus’ I. ECOLOGICAL ASSESSMENT OF ICHTHYOFAUNA
CHANGES IN THE DNISTER RIVER BASIN UNDER THE INFLUENCE OF INVASIVE
FISH SPECIES. The study analyzes the transformation of the Dnister ichthyofauna due to biolo-
gical invasions. The main invasive species (Lepomis gibbosus, Carassius gibelio, Perccottus glenii)
and their impact on native communities are identified. It was established that flow regulation and
climate change promote the expansion of invaders, leading to a decrease in biodiversity and eco-
system stability.

Baceiin piuku JIHICTEp € OJIHIEIO 3 HAMBAKIIMBIIINX BOJHUX apTepid YKpaiHwu, 1o Xapak-
TEPU3YETHCS 3HAYHUM JIaHIIIAQTHAM Ta O10JOTIYHUM PI3HOMAHITTAM. 3a 300reorpadiyauM pa-
HOHyBaHHAM BiH HajiexuTh 10 IloHTilicbkoi npoBiHLii CepenzeMHOMOPCHKOI migobnacti. I'igpo-
JIOTIYHUI pEeXUM pPIUKM 3a3HAB CYTTEBUX TpaHc(hopMalliii BHACHiZOK OyIIBHHIITBA KacKamy
BOJIOCXOBHILL, 1110 CTBOPHJIO CIIPUSATIINBI YMOBH I IPOHUKHEHHS Ta HATypali3alil qy>KOpiTHUX
BuiB pHO. [TommpenHs iHBa31MHUX BUIIB BiIOYBAETHCS K MIPUPOTHAM IIUIIXOM, Yepe3 CUCTEMY
CTIONTyYCHUX KaHATIB («ITiBICHHUI KOPHIOP» 1HBA3ii), TaK 1 BHACIIIOK HEHABMHCHOT IHTPOTYKIIiT
IiJ] 9ac 3apuOIEHHS CTABKOBUX TOCIIOJAPCTB.

YV Bopoiimax Oaceitny JlHicTpa 3aikcoBaHO 3HAUHE 3POCTaHHS YaCTKH iHBa3iHUX BUIIIB,
cepeql IKUX HaiOUIbI arpeCMBHUMU € COHSYHHMN OKyHb — Lepomis gibbosus (Linnaeus, 1758),
royioBerika porans — Perccottus glenii (Dybowski, 1877), cpidonsicruii kapachk — Carassius gibelio
(Bloch, 1782) Ta comuk kananbpHuIA — Ictalurus punctatus (Rafinesque, 1818).

Po3ceneHHs IUX BUAIB CYIPOBOKYETHCS NMEpeOyIOBOI0 CTPYKTYpH iXTIOLEHO3IB Ta
BUTICHEHHAM a0OpPUTeHHUX BUIIB, TAKUX SIK MapeHa 3BuyaiiHa — Barbus barbus (Linnaeus, 1758)
Ta migyct 3Bryaiiauii — Chondrostoma nasus (Linnaeus, 1758). [IIBuxoMy MOMMPEHHIO 1HBA31#-
HHUX BHJIIB CIIPUSE TXHSI BUCOKA €KOJIOTIYHA TUIACTHYHICTD Ta 3MIHU TEPMIYHOTO PEKUMY BOJTOWM
(Crpyranenp, 2018; Bomkosa, 2020). [TosiBa 9y»KOpiTHUX BUIIB 4aCTO MPU3BOIUTE 10 AecTali-
Tizarii Tpo(idHUX 3B SI3KIB: HAPHKIIAMA, COHYHUIT OKYHb aKTUBHO BHia€ iKpy Ta MOJIOb IIPO-
MUCJIOBHX BUJIIB PHO, 110 CIIPUYMHSAE JETPAIAIIiF0 MICIIEBUX MTOITYJISAIIIN.

30KkpemMa, 3a TaHWUMH HAIlUX JOCIIDKEHb, Y IPUOSpeKHUX 30Hax J[HICTPOBCHKOTrO BOIO-
CXOBHIIIA COHSYHHUI OKYHb CTaB OJHUM i3 IOMIHYFOUHX 32 YHUCEITBbHICTIO BUJIIB, 110 MOSCHIOETHCS
BIJICYTHICTIO TIPUPOTHUX BOPOTIB Ta e(hEeKTUBHOIO CTPATETIEI0 OXOPOHH IMOTOMCTBA. [HIMI BCe-
JIeHellb — Kapach CpiOJISICTUI — 3aBISKU THOTEHETHYHOMY CIIOCOOY PO3SMHOMEHHS 3aTHHI
IIBUIKO KOJIOHI3yBaTH HOBi 010TOIH, CTBOPIOIOYH 3HAYHY KOHKYPEHIIIO 32 KOPMOBY 0a3y MicIie-
BUM IIPEICTaBHIUKAM POJMHH KOPOIIOBHX.

Takum 4rHOM, TTPOOIIEeMa eKCIaHCIi 1HBa31MHUX BHUIIB pUO CTAHOBUTH CEPHO3HY 3arpo3y
JUISL €KOJIOTTYHOI cTabuibHOCTI Oaceliny [lHicTpa. BaxmBumM KpokoM st 30epexeHHsT abopu-
TeHHO iXTiodayHH! € BIPOBAIKEHHS MOCTIHHOTO MOHITOPHHTY, KOHTPOJIb 3a TIpoliecaMu proo-
TOCTIOZIAPCHKOI THTPOMYKIIT Ta po3poOKa METO/IIB PEryIFOBaHHS YMCETHHOCTI HAMOUIBII IITKiJI-
JIMBUX Ty>KOPITHUX BUAIB y PETIiOHI.
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LEAF SHAPE VARIATION IN CARPINUS BETULUS L. ACROSS CONTRASTING
URBAN POLLUTION CONDITIONS: A GEOMETRIC MORPHOMETRIC ANALYSIS

Vasyl’ Stus Donetsk National University, 600-richchia St., 21,
Vinnytsia, 21021, Ukraine; e-mail: horbacheva.k@donnu.edu.ua

Urban pollution can influence plant development and morphology, yet its effects on leaf
shape remain inconsistently documented. While physiological responses to environmental stress
are well studied, it is less clear whether pollution is associated with systematic changes in overall
leaf form. The present study aims to test whether leaf shape in Carpinus betulus L. differs between
environments characterized by contrasting levels of road traffic pollution.

A total of 2,582 fully developed leaves were collected from sites located either near roads
with intensive traffic (“polluted”, n = 1,680) or from more distant areas with lower traffic exposure
(“clean”, n = 902). Leaf contours were segmented using OpenCV, and midribs were extracted
using a U-Net convolutional neural network. Shape was represented by 122 points: two fixed
landmarks (leaf base and apex) and 120 sliding semilandmarks derived from intersections between
equidistant midrib positions and the lamina contour. Generalized Procrustes Analysis (GPA) was
used to obtain aligned Procrustes coordinates and centroid size.

Static allometry was first evaluated using Procrustes ANOVA. Centroid size accounted for
7.3% of total shape variation (p = 0.001), indicating a significant size—shape relationship. To assess
group differentiation independent of allometry, analyses were repeated on size-corrected
residuals. Group affiliation (clean vs polluted) explained 0.61% of total shape variation after
accounting for size effects (p = 0.001), demonstrating statistically significant shape
differentiation between environments.

To investigate spatial patterns of variation along the lamina, the aligned configurations were
subdivided into proximal, medial, and distal regions. Regional Procrustes ANOVA revealed
heterogeneous responses: the distal region showed the strongest group-associated variation (R* =
1.23%), whereas proximal and medial regions exhibited smaller effects (approximately 0.4%
each). Importantly, this pattern persisted after removing allometric variation, suggesting that the
detected differences are not solely attributable to size-related scaling.

Principal Component Analysis of Procrustes coordinates supported the statistical results,
showing partial but consistent separation between groups in morphospace. Although overlap
remained substantial, permutation-based tests confirmed that group differentiation exceeded that
expected under random variation.

Overall, the study demonstrates that geometric morphometric methods, including sliding
semilandmarks and Procrustes-based statistical modeling, are suitable for testing environmentally
associated morphological differentiation in large plant datasets. The detected shape differences
indicate that environmental conditions related to road traffic are associated with measurable
variation in leaf form, particularly in the distal region of the lamina.
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RADIAL DISTRIBUTION OF HEAVY METALS IN SURFACE SOIL AROUND AN
ARTILLERY SHELL CRATER

M. M. Gryshko National Botanical Garden of the National Academy of Science of Ukraine,
Sadovo-Botanichna St., 1, Kyiv, 01014, Ukraine; e-mail: lagoyko992@gmail.com

Since Russia launched a full-scale invasion in 2022, the intensity of shelling in Ukraine has
increased, resulting in widespread soil disturbances and contamination. Explosive processes are
accompanied by crater formation and the mechanical displacement of soil material, which may
alter the spatial distribution of heavy metals in the upper soil layer. However, the radial
redistribution of heavy metals following individual explosion events remains poorly characterised.
The aim of the study was to evaluate the radial distribution of heavy metals in surface soil following
an explosion.

Composite soil samples were collected in and around the crater formed by the explosion of
a 152-mm artillery shell near the village of Novohryhorivka (Zaporizhzhia oblast, March 2025).
We took soil samples radially from the crater centre (0 m) to the periphery (6 m) at 1 m intervals.
Samples obtained at equal distances were homogenised into single composite samples. Pseudo-
total concentrations of Pb, Cd, Ni, Cu, Zn, Co, Cr and V were determined by ICP-OES following
acid digestion with HNO3.

Elevated concentrations of several heavy metals were recorded at intermediate distances
(1-4 m) relative to the crater centre. Cu increased from 24.1 mg/kg at 0 m to 48.3 mg/kg at
1 m (44.1 mg/kg at 4 m), and Zn increased from 87.8 mg/kg to 115.1 mg/kg (104.1 mg/kg at 4 m).
Ni, Cr, Co and V showed similar radial patterns, with maxima at 1 m (65.5, 74.1, 24.4, and
124.6 mg/kg, respectively) and secondary enrichment at 4 m. Cd and Pb also increased at 1 m
(2.3 and 22.1 mg/kg) and remained elevated at 4 m (Pb: 21.6 mg/kg). The highest concentrations
were therefore recorded not in the crater centre but within the 1 —4 m zone, consistent with periphe-
ral deposition of metal-bearing fragments.

At distances of 5—6 m, concentrations of most heavy metals decreased relative to interme-
diate sampling points and approached background levels. The observed radial distribution indi-
cates localised and heterogeneous enrichment of heavy metals in surface soil, with maximum
accumulation occurring at 1 m and 4 m from the explosion epicentre. The obtained results
suggest that radial sampling design may be used to characterise the spatial extent of explosion-
related metal redistribution.

The spatial distribution of metals within the crater is consistent with elements commonly
present in structural components of artillery ammunition, including alloyed steel casings (Fe-based
alloys containing Ni and Cr) and copper-based rotating bands (Cu-Zn alloys with possible Pb
impurities). However, the present results are based on a single crater and a limited number of com-
posite samples. Further studies involving a larger dataset are required to confirm the reproducibility
of the observed spatial patterns.
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AN ECO-FRIENDLY WASTE-FREE METHOD FOR EXTENDING
THE SHELF LIFE OF SOFT FRUITS USING STRAWBERRIES AS AN EXAMPLE

University of Rzeszow, al. Tadeusza Rejtana, 16 C,
Rzeszow, 35-310, Poland; e-mail: jacek.malec 1(@gmail.com,

Strawberries (Fragaria % ananassa) are among the most popular berries cultivated in Po-
land and worldwide due to their attractive appearance and desirable sensory qualities (Priyadarshi
et al., 2004; Fijot et al., 2016). The main directions of strawberry production include fresh con-
sumption and industrial processing. Dynamic changes in chemical composition and tissue structure
during ripening and storage lead to alterations in sensory, chemical, and physical properties
(Duarte-Molina et al., 2016). Therefore, there is a need to develop optimal methods for extending
the shelf life of these fruits (Delahaye et al., 2023).

This study aimed to demonstrate that a properly designed ozonation process for strawberries
prolongs their suitability for consumption and positively affects the maintenance of desired quality
characteristics.

Strawberry fruits (Fragaria % ananassa Duchesne), cultivar ‘Elkat’, were used in the study.
A total of 25 kg of uniformly colored fruits, free from spoilage and mechanical damage, were
selected. Immediately after harvest (June 2024) and transport, the fruits were subjected to ozo-
nation. The ozonation process was conducted at ozone concentrations of 5, 10, 50, and 100 ppm.
The ozonation duration was fixed at 15 minutes to define ozone doses. The experiment was
performed in triplicate under constant environmental conditions (temperature 4°C, relative
humidity 90%).

The effect of ozonation on transportability, storage stability, and suitability for consumption
was assessed by measuring fruit firmness (breaking force) using a Brookfield CT3 texture
analyzer, determining microbiological load through enumeration of mesophilic lactic acid
bacteria, and measuring water loss using the drying method. The results were subjected to
statistical analysis.

The study demonstrated that ozonation of strawberries is an effective method for extending
shelf life and improving transportability under refrigerated conditions. Ozone doses of 5-10 ppm
had the most beneficial overall effect, whereas higher concentrations (50-100 ppm) were more
effective in reducing the growth of mesophilic aerobic bacteria, yeasts, and molds. The selection
of an appropriate ozone concentration should therefore depend on the intended purpose of the
treatment. Ozonation under controlled conditions represents an environmentally friendly method
consistent with the principles of sustainable development.


mailto:jacek.malec1@gmail.com

158 «Moaoab i noctyn 6ioaorii», AbBiB-2026

Nesterenko K., Serbo S.

ENVIRONMENTAL VARIABILITY IN EVOLUTION OF SEXUAL
REPRODUCTION: SIMULATION STUDY

V. N. Karazin Kharkiv National University, Svobody Square, 4, Kharkiv, 61022, Ukraine;
e-mail: rykova@karazin.ua, serhii.serbo@student.karazin.ua

An author R-based simulation evaluated the stability of sexual versus parthenogenetic
reproduction within a host—parasite “arms race.” Results show that parthenogenetic extinction risk
increases with host phenotype randomization, while sexual lines persist across all scenarios. These
findings suggest that while biotic interactions facilitate coexistence, the fixation of sexual
reproduction is driven by the synergy between biotic conflict and environmental stochasticity.

The question of the emergence and stability of sexual reproduction remains one of the most
debated topics in evolutionary biology. A cornerstone in addressing this issue is the concept of the
"two-fold cost of sex" paid by sexual organisms compared to those reproducing clonally (Smith,
1978). To explain the advantages of recombination, several hypotheses are traditionally invoked:
the Fisher-Muller model (Fisher, 1930; Muller, 1932), which points to the accelerated fixation of
beneficial mutations in sexual populations; the Lottery Principle, which emphasizes adaptation to
chaotic environmental changes through genetic diversity (Williams, 1975); and the Red Queen
hypothesis, which attributes the advantage of sex to a continuous biotic "arms race" (Van Valen,
1973). Within the framework of this study, an original simulation model was developed in the R
Statistical Software environment (v4.1.2; R Core Team 2021) to investigate the dynamics of
coexistence between parthenogenetic and sexual aphid lines in conflict with a host plant.

The model iteratively simulates reproduction cycles of host plants with a variable set of
toxins and two aphid lines with corresponding detoxicants — obligately parthenogenetic and sexual
(panmictic). The Malthusian parameter (r) in the model depended on the energy costs of the plant’s
metabolic defense and the success of the aphids in overcoming chemical barriers (parameters 7
and D, respectively).

Initial assumptions regarding the model’s performance predicted two possible outcomes of
competition: the complete displacement of the sexual line by the parthenogenetic one (due to a
two-fold higher reproduction rate) or, conversely, the victory of sexual individuals due to their
ability to adapt more rapidly to changing conditions.

Practical results of the simulation showed that the probability of elimination of parthe-
nogenetic aphid lines correlates with the level of randomization of plant phenotypes and the cost
of defense: at T=0.1D, asexual phytophages went extinct in 80% of iterations. Meanwhile, the
sexual line demonstrated stability in all cases, despite an initial reduction in numbers. This confirms
the view that while the “arms race” creates conditions for the stabilization of the sexual repro-
ductive type at a level of 5-20% of the population, the final fixation of recombination is likely
mediated by the synergy between biotic conflict and abiotic environmental variability. Thus, the
obtained data support a synthetic approach to explaining the evolution of the sexual process.

The authors express their sincere gratitude to Professor of the Department of Zoology and
Animal Ecology of the V. N. Karazin Kharkiv National University, Dmytro Shabanov, for his
ideological inspiration and comprehensive assistance in creating the simulation model and under-
standing the results of its work.
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CTATUCTUYHA OLIIHKA MIHAMBOCTI O3HAK CTATEBOIO AUMOPO®I3MY YEPENA
EHOTOMOAIBHOIO COBAKM (NYCTEREUTES PROCYONOIDES) B YKPAIHI
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imeni Tapaca Llleguenxa, npocn. Akademika I nywikosa, 2, m. Kuis, 03022, Vipaina,
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Andrushchyk V. STATISTICAL EVALUATION OF SEXUAL DIMORPHISM OF
THE SKULL OF THE RACCOON DOG (NYCTEREUTES PROCYONOIDES) IN UKRAINE.
This study evaluates sexual dimorphism in the skull shape of the raccoon dog (Nyctereutes pro-
cyonoides) from Ukraine using multivariate morphometric methods. Eighteen cranial measurements
were obtained from 19 adult specimens (15 males and 4 females). Principal component analysis
(PCA) was applied to reduce data dimensionality, and the first four components (=~ 85% of the total
variance) were used for further testing. Intersexual differences were assessed using parametric
MANOVA and a permutation-based approach realized in RRPP R package. No statistically
signiﬁcant differences between males and females were detected (p > 0.6). The results are consistent
with previous studies and may reflect the spec1es predormnantly monogamous social system.

HocmipkeHnst MOP(OIOriaHOi  MIHIMBOCT lHTpOI[yKOBaHI/IX BUIIB XWKHX CCaBIiB €
BaKJIMBIM UL PO3YMIHHS iXHIX aIallTUBHUX CTPATETiH Y HOBUX YaCTHHAX apeaity. CHOTOIO IO T
cobaka (Nyctereutes procyonoides) CTAaHOBHTh OCOOJMBHI 1HTEpEC JUIA KPAHIONOTTIHUX JIOCHi-
JDKEHb, OCKUTBKHU CTYIIIHb BUPAXXEHOCTI CTaTEBOTO JUMOP(]i3My B IIbOT'O BUJLY 3ATTUINAETHCS UCKY-
ciiiHum. Pesynbrati gocnimkeHb 3 aDOpUreHHUX W IHTpoIyKoBaHMX momyssmii (Anownis, Kopes,
OinnstHis, JInTBa) IEMOHCTPYIOTh HEOJHOPIAHY KapTHHY — Bijl BIICYTHOCTI BIIMIHHOCTEH Y pO3-
Mipax depera Jio c1adKkoro AMMopdizMy, 110 MPOSIBIETHCS MEPEBAKHO B XapaKTCPHCTUKAX 3YOHOI
cuctemu (Kauhala et al., 1998; Kim et al., 2012; Asahara, 2014; Jurgelénas et al., 2025). 3 ormsiny Ha
O0OMEKEHICTh JaHWX 00 YKPATHCHKHX TOIYJISIIN, aKTyaTbHAM € 3aCTOCYBaHHS CyYaCHUX METO-
JIiB 0AraTOBUMIPHOTO aHasi3y. MeTa poOOTH TIONISITae Y CTATHCTUYHIHN OIIHII CTATeBOTO qUMOp(i-
3My Yeperia €HOTONoMiIOHOro cobaku 3 TepUTOopii YKpaiHu MeTogamMmu 6araroBUMipHOT MOphoMeTpii.
MartepianioM CIyTyBaiu KOJEKLiHI 3pa3ku 3 ¢oHniB HarioHaTbHOrO HayKOBO-IIPHPOJHIYOTO
Mmy3eto HAH VYxpaian Ta KuiBcbkoro HamioHanmsHOTO yHiBepeutery iMeHi Tapaca LlleBuenka. Y
KOXXHOMY deperni Oyno BuMipsHO 18 kpaHiomeTpraHuX o3HakK. Cepell KOJEKIIHHIX eK3eMIUBIPIB
cTath OyJIO BIPOTiZIHO BCTaHOBIEHO Juie i 19 nopocmix ocobun (15 camuis i 4 camkwm). st
3MEHIIIEHHS] PO3MIPHOCTI MPOCTOPY O3HAK IPOBENECHO aHaji3 rojoBHUX KoMmoHeHT (PCA) i3
ToriepeIHIM MacITabyBaHHsIM 3MiHHUX. [lepri gotupn kommoHeHTH (~85% 3arainbHoi mucrepeii)
BHUKOPHUCTAHO TS TIOAATBINOr0 TecTyBaHHs. OIIHKY MDKCTATEBHMX BIIMIHHOCTEH 3IHCHEHO 3a J0-
MIOMOT'010 6AaraTOBUMIPHOTO JIUCTIEPCIMHOTO aHaMi3y Ta IEPeCTAHOBOYHOI IIPOLIETYPH, PeaTi30BaHOL
y naketi RRPP (Randomized Residual Permutation Procedure) cicremu R.

Pesynpratn RRPP He BHSBHIIN CTATHCTHYHO 3HAYYINMX BIIMIHHOCTEH MK CaMIIIMH Ta
caMKaMH y 0araTroBUMipHOMY IpocTopi o3HaK (p > 0.6). [Tapamerprraaniit MANOVA (kputepiii
[innai) naB CXOXKHMI pe3yIIbTaT, IO MATBEPIKYE CTAOUTBHICTS OTPUMAaHUX BUCHOBKIB HE3AJICKHO
BiJI THITy CTaTUCTUYHOI Iporiefypu. OTpUMaHi pe3ybTaTH Y3r0oKYIOTECS 3 TUM, III0 BiZJOMO IIPO
1HIII nonyﬂ;mi'l' 1poro Buiy. Taky MOP(OIOTIYHY TTOMIOHICTE CTaTeH MOYKHA MOSICHUTH OCOOITH-
BOCTSIMH COLIQ/IBHOI Oprauisautii Biy. Biomo, 1o crymink qnMop(isMy B XIKHX KOPEITIOE 3i
PETNIPOAYKTUBHOIO CTpaTeF]CIO BiH € 3HaYHUM Y HOH]FaMHI/IX BI/I)IIB 1 MlHlMaJ'IBHI/IM Y MOHOI'aM-
Hux (Gittleman et al., 1997). Ockinbku €HOTOTOIOHNH coDaKa € IEpeBaXKHO MOHOTaMHUM BHIIOM,
BIJICYTHICTB >K0pCTI<0'1' BHYTPIIIHHOBHAOBOI KOHKYPEHIIII CaMIIB 338 CAMOK MOXE 3HIDKYBATH
IHTEHCHBHICTB CTATEBOTO TOOOPY 32 03HAKAMH, ITOB’ I3aHUMH 3 PO3MipaMH Ta MACHUBHICTIO Yepera
(Takatsuki et al., 2025).
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KOHUEMTYAAbHI 3ACAAM BIOMOHITOPUHIY EKOTOHIB O3EP
LWALBKOIO HALIOHAABHOIO NPUPOAHOIO NAPKY

Jlvsiecbkutl Hayionanvrul yHieepcumem ivei leana @parka,
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Venchak B., Khamar 1. CONCEPTUAL FOUNDATIONS OF BIOMONITORING IN
LAKE ECOTONES OF SHATSK NATIONAL NATURE PARK. Anthropogenic impact re-
mains a critical challenge for the lake ecosystems of Shatsk National Nature Park, particularly
within its highly sensitive ecotone zones. While traditional hydrochemical monitoring is often limi-
ted and short-term, a conceptual biomonitoring approach based on the structural and functional
characteristics of macrophytes and associated hydrobionts (molluscs, plankton, benthos) provides
a more comprehensive assessment. By establishing correlations between physicochemical water
parameters and biological indices, this approach forms a reliable basis for long-term ecological
evaluation. Such bioindication methods are essential for maintaining effective environmental
monitoring under the current resource constraints in Ukraine.

Iarekuit HartionansHUM npupoaauid napk (ILHIIII) € yHikansHUM O3epHUM KOMILIEK-
COM, SIKMI 3a3Ha€ IHTEHCUBHOTO pekpearliiiHoro HaBanTaxeHHs (Kontyn, 2022), ocobauBo B JIiT-
Hiii iepiox. HalOiLmbI Bpa3TMBUMH JIO aHTPOITIOTEHHOTO BIDIHBY € EKOTOHH — IIEPEXiHI 30HH MK
CYIIICIO Ta BOIHUM cepenoBuiieM. Came B €KOTOHAX 30CcepeKeHa HalBUIA O10pi3HOMAHITHICTh
1 BOHH IepIIMMU NIPUIMAIOTh Ha ceOe yaap BiJ 3a0pyJHEHHs Ta (i3M4HOro MOpyILeHHs Oepero-
BUX JIiHIH. Y 3B’SI3KY 3 IUM, KOMILJIEKCHA OLIiIHKa CTaHy €KOTOHIB € KPUTUYHO BAXKIIMBOIO IS 30€-
PEXEHHS eKOCUCTEM TapKy.

AHaJi3 Cy4acHUX TiIPOEKOJIOTTYHUX JIOCHIIKEHb CBITYNTD, IO peKpeariiiia isuTbHICTh
MPU3BONTH JIO 3MIHM (PI3HKO-XIMIYHHX TapaMeTpiB BOAW (30UTBIICHHS TPOPHOCTI, KOJIMBAHHS
pH, 3HIDKEHHS PiBHS PO3UMHEHOT0 KHUCHIO, HAKOTTMUEHHS 010reHHUX efeMeHTIB Tomlo) (KoHimyk,
2023; Kopanbuyk, 2022; Kontyn, 2021). Tpaguiiiauii rigpoxiMidHuif MOHITOPUHT (DiKCye CTaH
BOJIOWMMY JIMIIIE HA MOMEHT Biioopy mpob. HaTtomicTs cTpykTypHO- (1)yHKI.IlOHaJ'ILH1 XapaKTepuc-
TUKHU yTPYTIOBaHb T1IpOOiOHTIB (MaKp03006eHTocy, TIAHKTOHY, MOJIIOCKIB) i CTaH 3apocrei
MaKpO(me BiZOOpaXKaroTh ,I[OBFOTpI/IBaJ'Il TEHJEHIIIi 3MiH SKOCTi Boau. BomaHi opranizmu ta
BOJIHI POCJIMHY BUCTYTAIOTh HE JIMIIIE iHANKATOPaMHU, ajie i aKTUBHUMH PETYJIATOPaMH CTaHy
eKocHCcTeMH Yepe3 mpoliecu OiodinmbpTpallii Ta camoouuineHHs BojoiM (Adanackes, 2019;
Poikane, 2018).

TeopernuHe BUpIIIEHHST TIPOOJIEMH MOTPEOy€e TIEPEXoLy BiJl TOYKOBOTO TiIPOXIMIYHOTO
KOHTPOJTIO JI0 KOMIDIEKCHOTO OioMOHITOpHHTY. E(heKTHBHA MOJIENb OIIHKK peKpealiiHoro Ha-
BaHTA)KEHHS Mae 0a3yBaTHCs Ha IHTETPOBAHOMY BUBYEHHI I'iIp00ioIeHO31B (TiApOo0iOHTIB Ta MaK-
poditiB) B exoToHax. ONTUMANBHUI aJrOPUTM TaKOro0 MOHITOPHMHTY TOBHHEH IependadaTy:
aHaTi3 BUAOBOTO CKJIJy Ta CTPYKTYPHO-(YHKIIIOHATLHOT OpraHi3allii MOJIFOCKIB, TUIAHKTOHY Ta
OEHTOCY B JITOPATGHHMX 30HAX, OCOOJIHMBO B Mexax (DITOPIIHLHUX yrpyrnoBaHb, ¢ MakpogiTH
CIIYTYIOTh OCHOBHUM CyOCTpaTOM; OLIIHKY CTaHY, MOIIMPEHHS Ta CTIHKOCTI yrpyroBaHb MaKpo-
(iTiB B yMOBax pi3HOTO PiBHA peKpeaniifHOro THCKY; BCTAHOBJICHHS KOPEILIIIHHUX 3B S3KiB
MiX (I3MKO-XIMIYHUMH TIOKa3HUKAMH BOJM, IPOCTOPOBOIO CTPYKTYPOI POCIHMHHOTO
MOKPHUBY Ta KOMIUTIEKCOM Oi0JIOT1YHHX 1HAEKCIB (1HACKCH Pi3HOMAHITTS, CAalpOOHOCTI, aHAITI3
(hyHKIIOHATBHUX TPYI).

CucteMHE BUKOPHCTAaHHS Yy TIMBHUX Ol0IHAMKATOPIB CEpesl MEIIKAHIIB eKOTOHIB € KITIO-
4eM JI0 po3pOOKH JICIIEBINOi Ta e()eKTUBHIIIOT MOJIENI MOHITOPUHTY SKOCTI BomH. OcobnuBoi
AKTyaJILHOCTI I1e Ha0yBae B YMOBaX OOMEXKEHOTO (piHAHCYBaHHS MPHUPOIOOXOPOHHUX 3aXOJIiB
Yepe3 BiiHy B YKpaiHi, ika CIPHYMHIIIA 3HIKEHHS PIBHSA CHCTEMHOTO KOHTPOITIO 32 CTAHOM JI0B-
KUDTA. 3arpoIrioHOBaHa TEOPETUIHA MOJIEITh Oi0IHIHKAII y MaliOyTHROMY MOKe OyTH IMILIEMCH-
ToBaHa B mpaktuky LIIHIIII Ta BuKOpuCTaHa Uil iHIIMX MPUPOZOOXOPOHHUX TEPUTOPIHA IS
3a0e3Me4YeHHs CTAJIOr0 MPUPOIOKOPHCTYBAHHSI.
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Hlukhovska O., Koval N., Sheveria V., Dykyy I. RESULTS OF ANALYSIS OF
WINTER PHOTOMONITORING OF FAUNA FROM THE TERRITORY OF UZHANSKY
NATIONAL NATURE PARK. Using camera trap data from the autumn—winter periods of 2024—
2025, 14 species of meso- and megafauna were recorded in Uzhansky NNP. Daily activity patterns
were identified. Six species (Lynx lynx, Canis lupus, Vulpes vulpes, Meles meles, Martes martes,
Sus scrofa) were primarily active in the evening and at night (18:00-02:00), while two species
(Capreolus capreolus, Cervus elaphus) were active during daytime hours (09:00-11:00). Most
species showed no clear dependence on temperature, although Ursus arctos and Meles meles
reduced activity by 66.7% at temperatures below 0°C.

Brepiue Ha TepuTopii Y>KaHCHKOTO HAIllOHAILHOTO MPUPOIHOro napky (fam — [Tapky) 3
rpyznus 2024 p. mo Gepesens 2025 p. MpOBEIEHO NETEPMiHICTUUHUI MOHITOPHUHT PHUCI €Bpa3iii-
CBbKOI CHHXPOHHO 3 KOJIeTaMH TPaHCKOpAOHHOTo OioctepHoro peseppary «CximHi Kapmatim,
30KpeMa, bemancekoro HaioHaneHOTO Mapky (Ilobina) Ta HamioHaTBHOTO TapKy «IlomoHIHm)
(CnoBauunna), mipodiHaHcoBaHoro MikHapomauM TipoekTtoM LECA. dotomactku Oyim pos-
MimeHi no 2 . Ha 30-tu okanisx [lapky (YMOBHI KBafipaTu CITKOO 2,5%2,5 KM), 3aXOMUBILH 1
MPUKOPIOHHY 30HY, 1 IIEHTpaJIbHI TepuTopii. Bchoro st AeTepMiHICTUIHOTO MOHITOPHUHTY OYII0
BukopucTaHo 60 (oronactok. OAHOYACHO IIMMH K (HOTOMACTKAMHU TIPOBOMIIACS 11i1071000Ba pe-
€CTpAIlisl YCIX BEJIMKHX 1 IOMITHHX TIpeacTaBHUKIB Tepiodaynu [Tapky. Ileprii cydyacHi rpyHTOBHI
JOCITIDKEHHS TepiodayHu [Tapky nmpoBomuivcs 3 MoYaTKy Horo ctBopeHHs — 3 1999 poky (Ko-
BaJib, 2025). 3araqioM Ha TEpUTOPII MApKy 3apeecTPOBaHO 68 BUIIIB CCaBLIB: MAPHOKOMUTHUX — 5,
Xmwkux — 13, rpusyHiB — 17, xomaxoigaux — 8, pykokpuwnux — 21 sug (Kosans, bamra, 2018).
DOoTOMACTKH JTO3BOJIHIIM PEECTPYBATH BEJHKI (200 TIOMITHI) BHIHM CCABIIB: KOITUTHHUX Ta XIKHX,
piire — rpu3yHIiB Ta KOMaxoiMHUX. 3UMOBHIH (POTOMOHITOPHHT, IPOBEICHNH B3UMKY 2024/2025
Ta y Jmcromagi-rpyani 2025 pp. cBigumts, mo Ha Tepuropii Ilapky mmomero 461,32 xkm?
3adikcoBaHo 14 BuniB TepiodayHu. 3aranomM, 3a JaHUH Nepio]] POTOMACTKU 3apeeCcTPyBAIN TaKi
BunM ccaBliB: Lynx lynx, Ursus arctos, Canis lupus, Vulpes vulpes, Meles meles, Martes martes,
Capreolus capreolus, Cervus elaphus, Sus scrofa, Lepus europaeus, Felis silvestris, Mustela
putorius, Sciurus vulgaris, Evinaceus roumanicus. Haitgacrire 1eHHa aKTHBHICTB 3apeeCTpOBaHA
¢doromactkamu y C. capreolus (75,1%) ta U. arctos (75%). 3a3Bnu4aii BoHa npunanac Ha 9:00—
11:00 romunau go6u. B Takux xmwkakis sk L. lynx (66,7%), M. meles (100%), C. lupus (61,5%),
V. vulpes (80,9%), S. scrofa (81,2%), M. martes (90,5%) HaituacTime 3adikcoBaHa HiYHA Ta Cy-
TIHKOBA aKTUBHICTh Y BeUipHi i HiuHi rojuHu 100M — 3 18:00 1o 2:00 ros.

BusieiteHo, 1110 aKTUBHICTH TBAPHH Y 3UMOBHH TIEPiO/T TAKOXK 3ICKUTh BiJI TEMITEpaTypH
noBiTps. 30KpemMa, B Takux BHIIB ccaBiiB sk C. elaphus (61,7%) Ta L. lynx (88,9%) 3apeectpoBana
aKTUBHICTb 3a TeMIIepaTyp Hibk4e Hy1d (Haitgactime npu —6°C 1 —2°C). Taxki Buau sk U. arctos
(75%) ta M. meles (75%) HaBmaku OyJIM aKTUBHUMH TIPH TUTFOCOBHX 3HAYEHHSX TEMIIEPaTypPH.
[ix yac MOpO3iB aKTUBHICTH 000X BUJIIB 3HIDKYBaNacs Ha 66,7%.

BuHSATOK CTaHOBIATE Taki npeacTaBHUKH Tepiodaynu sk C. capreolus, V. vulpes, S. scrofa,
M. martes, C. lupus, akTHBHICTb SIKHX HE 3aJIeXKaa BiJ] TeMIIEPaTypH, 1 BOHH PEECTPYBAIUCE (POTO-
MACTKaMH MOCTIHHO, TIPH pi3HUX ii KomuBaHHAX Bix —5°C g0 +15°C.

VY pesynbrati aHami3y (OTOMACTOK 32 OCIHHBO-3UMOBHH Tiepion y 2024 p. Ta 2025 p. BcTa-
HOBJICHO, III0 OUTBIITICTB MPEICTABHIUKIB BU/IIB MPOSBILIOTH KPAIy aKTUBHICTB 3AJICXKHO BiJ] 4acy
Jo0u Ta KpaifHiX 3HaYeHb TEMIIEPaTypH 1 30epiratoTh M0 JHHAMIKY IPOTATOM TBOX PO3TIITHYTHX
MicsiB. OTpuMaHi pe3yibTaTH BifoOpaXkaloTh BUIOBUH CKJIa 1 TCHACHIIIO aKTHBHOCTI ME30- Ta
MeratepiohayHu y IUCTONAi Ta TPyaHi Ha TepuTopii Yskancekoro HITIT.
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Hotra Y., Khamar 1. THE INFLUENCE OF SMALL HPPs (HYDRO POWER PLANTS)
IN TRANSCARPATHIA ON HYDROBIOTICS OF MOUNTAIN WATERWAYS. Mountain
watercourses of Transcarpathia are characterized by a high level of biodiversity and a specific struc-
ture of hydrobiont communities, shape by fast flow, low temperatures and well-oxygenated con-
ditions. The development of small hydropower is considered in Ukraine as a component of “green”
energy, especially in the Carpathian region, where water flows have high energy potential. However,
hydroecological risks, in particular the impact on hydrobionts, remain an urgent problem, since
changes in hydrology and the flow environment can negatively affect the biota of watercourses.

JInst TipChKUX BOZOTOKIB 3aKapriaTTs XapaKTepHi BUCOKHH piBeHb OlOpI3HOMAHITT 1 clie-
uivHA CTPYKTYpa TiIpoOIOHTHHX YIPyIOBaHb, C(HOPMOBAHUX ITiJ] BILTHBOM IIBUIIKOI TeUii, HU3b-
KUX TeMIepatyp i nodpe aepoBaHoro cepenosuiiia (1 omyoers, 2003; Pomanenko, 2006). AkTuBHE
OymiBHUITBO MayMX rifpoenektpoctaHiii (MI'EC), 3ne6inbIoro aepuBariifHoro Tuiry, po3nsia-
€ThCS B YKpAiHi SIK KOMIIOHEHT «3€JICHO CHepreTHKH, 0co0MBo y KapriaTtcekomy perioHi, 1ie 1mo-
TOKH BOJIM MarOTh BUCOKHMI eHepreTruHui noterttian (Ctoliko, ["omy6erp, 2012). OmHak riapoeko-
JIOT1YHI PH3UKH, 30KpeMa BIUIMB Ha TiAPOOIOHTIB, 3alIMIIAIOTHECS TOCTPOKO MPOOIEMO0, OCKITBKH
3MIHH TIPOJIOTii Ta CepeNOBHIIIA TOTOKY MOXKYTh HETATUBHO BIUIMBATH Ha 6i0Ty BooTOKiB (Poma-
HeHko, 2006; Adanacbe, Tumuernko, 2011). JlocimKkeHHs MPOBOFIIN Ha TIPCHKHX piukax 3akap-
narchKkoi oomacti 3 ¢pyHkmionyrourMi MI'EC Ta Ha KOHTPOJIBHHX JIJISTHKAaX 0€3 TiIpOTeXHIYHOTO
BIUIMBY. OILiHIOBaBCS CTaH MAakKpo300OEHTOCY Ta iXTioayHH, a TAKOX TifAPOJIOridHi MOKa3HUKH
(IBHUAKICTH TEYii, BUTPATH BOJM, XapakTep cyOcTpary). AHaI3 3iHCHIOBABCS 3 BUKOPUCTAHHAM
3araTbHONPUMHATIX O101HIMKAIIIHHNX ITIXOMIB Ta iHAEKCIB Oiopi3HOMaHITTS (AdaHacheB, Tum-
yeHko, 2011; MeroanuHi pekoMeHallii 3 Oi0NOriYHOr0 MOHITOPUHTY TOBEpXHEBUX Bog, 2018).
BcranosneHo, 1o excrutyatanist MI'EC nopyiirye npupoiHiii TiiponorivHui pexkumM, 3MEHITYI0IH
IIBUJIKICTh TEYii, aMIUTITYTy KOJIMBaHb PiBHS BOJM Ha JIepHBALiHUX MiIsHKaX (KoBambuyk, Mux-
HoBWY, 2014). L{e npu3BOANTE JI0 AeTpaallii JOHHHX Oi0ICHO31B, 3HIKEHHS YMCETIBHOCTI Ta BHIO-
BOTO PI3HOMAHITTSI Makpo3000EHTOCY, MepeyciM TaKUX UyTIMBUX TakcoHiB sik Ephemeroptera,
Plecoptera, Trichoptera (Adanackes, Tumuenko, 2011). B ixtiodayHi crocTepiracThCsl SMEHIIICHHS
YHCETRHOCTI peoUILHNX BHIIB 1 (pparMeHTAIlil0 apeatiB depe3 MirpariiHi 6ap’epu (Croiiko,
TonmyGerb, 2012). OTpuMaHi pe3yJbTaTH y3rOJDKYIOTECS 3 JIAHUMH YKPAiHCHKUX 1 3apyObKHUX
JIOCTIDKEeHB Ta cBimdats, mo Maii ['EC y ripcbkux ymoBax Kapnat MaroTh CyTTeBHil HETaTUBHUIA
BIUIVB Ha €KOJIOTTYHY IUTICHICTh BOAOTOKIB (KoBansuyk, MuxHoBiy, 2014). 3 orisiay Ha 11€, Oy/1iB-
HuITBO ¥ ekcrutyaraniss MI'EC notpeOyroTh 00O0B’SI3KOBOIO BpaxyBaHHS SKOJIOTTYHOTO CTOKY,
BIPOBAPKEHHS PHOOTIPOITYCKHHUX CIIOPYJ] 1 CHCTEMHOTO TiJpo0ioNoriyHOro MOHITOpHHTY (Poma-
HeHKo, 2006). Y KOHTEKCTi KapIaTChKUX TPCHKUX PIUOK BaXKIIMBO BPAXOBYBATH JIOKAJIbHI 0COOIH-
BOCTI: TIPUPOJIHO BUCOKHH TPAIIEHT Tedii, XOJIO/IHA BOJIa Ta OOMEKEH1 OCEHINA POOIIATH I1i EKOCHC-
TEMH OCOOJIMBO BPA3JIMBUMH JI0 aHTPOIIOTEHHUX 3MiH pexkumy motoky (I"omyoerrs, 2003; Croiiko,
Tomy6erp, 2012). MI'EC cyTTeBO 3MIHIOIOTH TiIPOIOTIYHII PEXKHUM TiPCHKUX BOIOTOKIB, IO ITPH3-
BOJIMTB /IO KOJIMBAHb BUTPAT BOJW TA 3MEHIUCHHS IOCTYITHOCTI IIPUPOHHX CEPEIOBHILL JUI I'i/Ipo-
GiouTiB. biopisHOMaHITTs MaKpO30OGEHTOCY Ta iXTiO(paYHN SHIDKYETECS Ha JUISHKAX HIDKYE Irpe-
oems MI'EC, i3 mepeBaskaHHSIM TOJICPAHTHUX BUIIB 1 3MCHIIICHHSIM Jy TIMBHX rmp0610HTlB (Ada-
HacbeB, TrmueHko, 201 1). OtprmMaHi pe3yJibTaTi MOXKYTh Oy TH BUKOPUCTaHI TS €KOJIOTTIHOTO 00-
IPYHTYBAHHSI IIPOEKTIB MaJIO] T1IPOCHEPTETHKH, PO3POOKH 3aXO/IB MO0 30epesKeHHs OiopizHOMa-
HITTS TIPCHKUX PIYOK Ta YIOCKOHAICHHS CHCTEMH €KOJIOTTIHOTO MOHiTOpI/IHFy BOJIHUX EKOCUCTEM
3aKaprats, 30Kpema: BIPOBa/LKCHHS CaHITapHMX IOITYCKIB YIS TiITPUMKH TPHPOJIHOTO rmpono-
TIYHOTO PEKAMY; 3aCTOCOBYBAHHS PUOOIIPOITYCKHIX CIIOPYL 15t 308PEXKCHHS MirpariifHiX LUIAXIB
ixTiotayHu; oOiKy rinpo6ionTiB 1o i micis Beenenast MI'EC B ekcruyaTtariiro; oOMexeHHs Oy IiB-
auTBa HoBUX MI'EC y nijisHKaX i3 BUCOKOFO IHHICTIO MPUPOIHIX TiAPOOIOTHYHIX YTPYIIOBAHb.
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TEHAEHUI MOLUMPEHHS IHBASMBHWX BUAIB )
MPICHOBOAHMX MOAKOCKIB PO3TOYYA (SAXIAHA YKPAIHA)

JIvgiscoxuil HayionanbHutl yHieepcumem imeni leana @panxa,
syn. I pywescoroeo, 4, m. Jlvsis, 79005, Vrpaina, e-mail: mykhailo. 13@gmail.com

Dodurych M., Koltun 1., Khamar I. TRENDS IN THE SPREAD OF INVASIVE
FRESHWATER MOLLUSK SPECIES IN ROZTOCHCHYA (WESTERN UKRAINE). This
paper summarizes literature on invasive freshwater molluscs in the Roztochchya region (Western
Ukraine) and highlights distribution trends. Comparisons of historical (late 19% — early 20™ cen-
turies) and recent records (late 20— 21 centuries), show an increasing alien component, including
Potamopyrgus antipodarum, Physella acuta, Menetus dilatatus, Dreissena polymorpha,
Dreissena bugensis, and Sinanodonta woodiana. Spread is facilitated by human-mediated transfer
and hydrological corridors.

IHBa3ii NPiCHOBOJHUX MOJIIOCKIB € BKITMBUM YHHHUKOM TpaHC(hOpMALLii BOIHUX €KOCHC-
TeM: BOHM BIUIUBAIOTh Ha CTPYKTYpY OEHTOCY, PO30picTh BOIH, TPO(iUHI JAHIFOTH Ta KOHKY-
PEHTHI B3aeMoii 3 abopureHHnMHE BUIaMu. J{is Po3Touds — perioHy 3 MoeHaHHSAM IPHPOIO-
OXOPOHHHX TEPUTOPIH 1 IUITHOK IHTEHCUBHOTO aHTPOITOT€HHOT'0 BIUTUBY — IPOOJIeMa ITOIITUPSHHS
aJIBEHTHBHUX BHJIIB Ma€ SIK €KOJIOTTYHE, TaK i PHUKIIAIHE 3HAYCHHSI.

Merta po0OTH — y3araJbHUTH JaHi MOAO MOTEHIIHHNX 1HBa3UBHUX (AIBEHTUBHMX) BUJIIB
MPICHOBOAHMX MOJIOCKIB PO3TOWYS Ta OKpecauTr HMOBIpHI HANIPSIMKH TXHBOT'O TIOIIMPEHHSI.

[IpoanarizoBaHo JiTepaTypHi JpKepena Mmoo MOTSHIIHHOT MPICHOBOIHOT MaiakohayHH
3axomy Ykpainu (Hanpukian, Potamopyrgus antipodarum, Physella acuta, Menetus dilatatus,
Dreissena polymorpha, Dreissena bugensis, Sinanodonta woodiana) (Gural, 2020). /s ominku
«TPEH/IiB» BUKOPUCTAIN MOPIBHAHHS PaHHIX ICTOPUYHUX 3raJlok (Apyra nojoBuHa XIX — nepa
nojioBrHa XX CT.) i3 Cy4acHUMHU peecTpauisimMu (apyra nojoBuHa X X—XXI ct.) (Gural, 2020).

BcraHoBeHO TEHIEHIIi0 JI0 30UTBIICHHS POJTi aIBEHTUBHOT'O KOMITOHEHTY B CKJIaJIi IPICHO-
BOJIHOI Maytako(ayHu 3axoy Ykpainu. [ljist Po3rowus 1ie Moxe Oy TH ITOB’I3aHO 3 aKTHBHUM aHTPO-
MOTCHHUM TIEPEHECEHHSIM BHIIB (pUOOrocrofapchka MisUIbHICTh, MEPEMIIICHHS MakpoQiTis,
MeJTiopaTHBHI poOOTH, peKpeartis) Ta IPOHMKHEHHS BUIB uepe3 BoHi kopunopu (Gural, 2020).

JlpeliceHn, TOTPAIUIAIOYA Y BOJOWMM, CTAalOTh IH)KEHEPaMH EKOCHCTeM. 30KpeMma,
D. bugensis Mae BUCOKY (piIbTpalliiiHy akTHBHICTb Ta 37]aTHICTh ()OPMYBATH IIUTbHI CKYITYCHHS 1
IHTEHCHUBHE 0OPOCTaHHS Ha IPUPOIHUX 1 INTYYHHX cyOcTparax. L{e Moxe 3yMOBIIIOBATH 3MIHHU Y
CTPYKTYpi IUNTAHKTOHY i OEHTOCY, a TAKOXK CTBOPIOE TEXHOT€HHI MPOOIeMH, 30KpeMa 00pOCTaHHS
rigporexHidHoi iHppacTpykTypu (IUCN/SSC ISSG, 2026). BaxxnuBo, 10 JIUYMHKU LIUX MO-
JIFOCKIB MOYKYTh OCIIaTH He JIMIIIE Ha TBEPIHX CyOCTpaTax, a if Ha MakpodiTax 4r KOJIOHISX 1HIIIHNX
IpeficeH, 10 CIpHUsE 3aKPIIUICHHIO TOMYJHINA Y BOJOMMAX i3 pO3BHHEHIMH BHUIIUMH BOJXHIMH
pocmuHamu (IUCN/SSC ISSG, 2026).

[HIIIMM BasKITMBUM BUIOM € S. woodiana, TOIUPEHHS SIKOT0 B €BPOITi OB’ I3YIOTh 13 pHOO-
TOCIIOJIAPCHKUMHU  IHTPOAYKIIAMU. BogoiiMu 31 mTydyHHM 3apuOJIEHHAM i CTaBKOBI CHCTEMH
CTalOTh TOTCHIIHHAMM «BXITHUMH BOPOTaMI» Jyisi Po3T0uus1, 0COOIMBO B palioHaX IHTEHCUBHOT
JTFOJICHKOT JISTTBHOCTI. 3aBJISIKH [IbOMY BHJT 3IaTHHUI IIBUIKO KOJIOHI3yBaTH MPICHOBOHI €KOCHC-
Temu (SHoBHY, 2012).

HaitimoBipHiImMMM ocepeaKaMHy HOSIBY iHBa3WBHUX MOJTIOCKIB y Mexkax Po3Touus € Bojoii-
MH 3 BUCOKOIO aHTPOIIOT€HHOIO aKTUBHICTIO (CTaBH, KaHAJIH, JUITHKH PIYOK Y MEKaxX HACEICHUX
MYHKTIB, BOZOWMH 3 IHTCHCHUBHIM PEKpeariftHiM BUKOPUCTAHHSIM ), TUISTHKH 3 PO3BUHECHIMH MaK-
poditamu, o cIyryroTh cyocrpatom s ocinanus armanHok (IUCN/SSC ISSG, 2026). Tomy,
JOLUTEHAM € MOHITOPHHT KJIIOUOBHX BOIONM PETiOHY, 3iCTaBIEHHS CyJacHHUX 3HAX1JIOK i3 My3eii-
HUMH MaTepiajlaMy, a TAKOX OIIHKa POJIi MAaKpOQiTIB SIK MOTEHIIIHHOTo CyOCTpaTy JUIs OCiIaHHS
BenirepiB npeiicen (IUCN/SSC ISSG, 2026). [lnst npuKOpIOHHOTO PErioHy, sikuM € Posrouus,
BKIIMBHUM TaKOXK € BPaXyBaHHS TPAHCKOPIOHHOTO aCMEKTY MOMIMPEHHS aIBEHTHBHIUX BHIIIB.
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BMAOBA CTPYKTYPA | YUCEABHICTb MTAXIB-AYNAOTHIBHUKIB BYKOBOIO
NICY HA OKOAMUAX M. NEPEYNH MIA YAC T'HISAOBOTO MEPICAY

JIBH3 « Yarceopoocwkuil nayionanerutl ynieepcumemy, 8yi. A. Borowuna, 32,
m. Yorceopoo, 88000, Vrpaina, e-mail: dolynych.myroslava@student.uzhnu.edu.ua

Dolynych M. SPECIES STRUCTURE AND ABUNDANCE OF CAVITY-NESTING
BIRDS IN A BEECH FOREST NEAR PERECHYN DURING THE BREEDING PERIOD.
Cavity-nesting birds are important indicators of forest structure and maturity due to their ecological
specialization. This study assesses the species structure and abundance of cavity-nesting birds in a
beech forest near Perechyn (Zakarpattia Region, Ukraine) during the breeding period using transect
surveys. During the period from April to June 2025, 13 species were recorded, with secondary
cavity nesters dominating (62%) and zoophages forming the majority (77%) of the assemblage

ByKOBl JICH MarOTh p13H0MaH1THy TMPOCTOPOBY CTPYKTYPY Ta, K HACII/IOK, BEJIUKY KiJTb-
KICTh eKOJIoTiuHMX Himl. [Itaxwu- IIyHJIOFHBHI/IKI/I € CICIIaNTi30BaHOI0 €KOJIOTTYHOIO TPYIIOIO JIiCOo-
BOi OpHITO(AyHH, OCKITBKH IXHi PUCYTHICTB 1 JKATTEBHI UK [TOB’s13aHi 31 CTPYKTYPOIO IepEB-
Horo sipycy. Ls exonoriyna rpymna nraxiB 4yTirMBa A0 3MiH Y JiCOBUX OioleHo3aX. [HTeHCHBHE
JICOKOPUCTYBaHHS IPU3BOAUTS JI0 E(IIUTY IHI3A0BUX 1 XapUOBHX PECYPCIB NTAXIB-TyIIOTHI3-
uukiB (Mikisinski & Angelstam, 1997; CrankeBuBrd-Bonocsaayk, 2021). [ 6iapmiocTi jiciB
Ha TepuTOopii 3aKapraTTs OpaKye JOKATBHUX OPHITOIIOTIYHUX JIOCITIIKEHb, 3p00IIeHHX Ha 0a3i pe-
TYJISIPHUX TIOJBOBUX OOiKiB. Yepe3 3pocTaHHs PiBHs MOPYLIEHHS JIICOBHX €KOCHCTEM IOCITi-
JOKCHHSI BUZIOBOTO CKJIA[y T4 YUCENBHOCTI MTAXiB-AyIUIOTHI3HUKIB MAa€ BAXIIMBE 3HAUCHHS JUIS
opHiToorii 1 30epexenHst 6iopisHoManiTTa (Koriian & Adamik, 2014; Saniga, 2011).

JlocmimkeHHsT TaxXiB-IyIUIOTHI3HUKIB OYKOBOTO JIiCY Ha OKOMMILIX M. Ilepeunn 3akap-
MaTchKol o0acTi OyaM HaMU 3/IHCHEHI TIiJ] Yac THi3MoBOro nepioxy. OOKH OXOMHIH Tepiof i3
KBITHS 10 4epBeHb 2025 poky. s o0mikiB Oy10 3aCTOCOBaHO MapuIpyTHHI MeToA. JloBKHHA
MapuIpyTy CTaHOBWJIA 2 KM, IIMpHHA 00JiKOBOI cMyrH cTaHoBmiaa 50 M (0 25 M i3 KOXKHOTO
00Ky). 3a mepioy oOJiKiB y OyKOBOMY Jiici Ha okonvisX M. [lepeunH Hamu BusiBiieHO 13 BHIIB
NTaXiB-IyIUIOTHI3HUKIB: Dendrocoptes medius, Dendrocopos major, Picus viridis, Picus canus,
Dryocopus martius, Ficedula albicollis, Parus major, Cyanistes caeruleus, Periparus ater, Poecile
palustris, Sitta europea, Certhia familiaris, Sturnus vulgaris. OKpiM TUIIOBUX JI1 OYKOBHX JIiCiB
BUJIIB OyJI0 BUSIBJIEHO CHHHUIIIO YOpHY Periparus ater, SKa XapaKTepHa JUIS XBOWHUX JIiCIB, IO
CBITYMTH PO JTOMIIIIKHA XBOMHUX MOPIA Y JIicl, JIe TPOBOIMIIOCS IOCiKeHHS. BrmoBa cTpykTypa
YIpyIOBaHHS MTaXiB-IyTUIOTHI3HUKIB Y JOCIIHKYBaHOMY HaMH OYKOBOMY JIiCi Tpe/icTaBieHa 8
YHCETLHUMM BUaMH (YHCIIEHHICTD SKUX y Mexax Bix 10 1o 100 oc./km?) Ta 5 3BMYaiiHMX BUIIB
(arcnenHicTs AKuX y Meskax Bin 1 10 10 oc./km?). JIo 9icenbHUX BUAIB Hanexath: Dendrocopos
major, Picus viridis, Picus canus, Ficedula albicollis, Parus major, Cyanistes caeruleus, Sitta
europea, Sturnus vulgaris; no 3sugaitaux — Dendrocoptes medius, Dryocopus martius, Periparus
ater, Poecile palustris, Certhia familiaris.

3a TumnoM rHi3ayBaHHS 5 BuiB (38%) € MepBUHHUMU JTyTUTOTHI3HUKAMU (IATIIH), 8 BUIIB
(62%) — BTOpHHUMHU (CHHHITI, MyXOJIOBKH, TIOB3HUKH, TTITKOPHUITHUKH).

3a tumom xapuyBaHHs 3 BUIH (23%) € nosidaramu (ATen 3BUYANHINA, CHHUIIS BEJWKA,
mmak 3Buaaitamii), 10 Bunis (77%) — 300¢aramu (i3 #ux 3 Bumn (23%) € MipMekodaramu: 5KoBHa
3eJIcHa, J)KOBHA CHBA, )KOBHA 4opHA; 7 BuAiB (54%) € eHTOMOdaraMur: ITeN CEpeIHii, CHHUILT
OJakWTHA, CHHUIS YOPHA, TaiuKa OOJIOTSIHA, MyXOJIOBKA OLJIONINS, TOB3WK 3BUYAHUIA, TTi/IKOPHUIII-
HUK 3BUYAIHIN).

CTpyKTypHO-(pYHKIIOHAJIbHI XapaKTEPUCTHKN YIPYIIOBAaHHS JYTUIOTHI3HUX NTaxiB OyKo-
BOTO JIicy mepenrip’st Buropmiat-I'yruHcbKoro xpebTa Ha [lepeunanmai y 3akapnaTti cBiq4ath
PO TPUPOJHY CTPYKTYPY JICOBOTO CEPEIOBHINA Ta JOCTATHIO KUTBKICTh €KOJIOTTYHUX HIIIL
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OCOBAMBOCTI BEPTUKAABHOI 30HAABHICTI OPHITO®AYHU
BEPXOBMHCBbKOIO HALIOHAABHOTO NMPUPOAHOTO MNAPKY
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Zhykoliak A., Semak U. ALTITUDINAL ZONATION OF THE AVIFAUNA OF
VERKHOVYNSKYI NATIONAL NATURE PARK. The study analyzes the species diversity
and distribution of 125 bird species across the altitudinal gradient of Verkhovynskyi National
Nature Park. Research identified three distinct belts: lower montane (600—1000 m), middle
montane (1000-1400 m), and upper montane (above 1400 m a.s.l.). Passeriformes constitute the
dominant group (54.4% of total richness). Spatial distribution is primarily driven by phytocoenotic
structure and hydrothermal factors. The presence of rare species (~40%) highlights the significant
conservation value of the area and emphasizes the necessity for systematic long-term monitoring.

3MiHM Y CTPYKTYpi Ta YHCEIBLHOCTI OPHITO(AYHH TIPCHKHX €KOCHCTEM € OIHUM 13 BaXK-
JIMBUX 1HIUKATOPIB EKONOITYHOI CTaOUIbHOCTI W e(heKTUBHOCTI 30epexeHHsI 0i10pi3HOMAHITTS
Kapmarcpkoro perioHy, a MOHITOPHHT 3a0e3redye iX cBoeyacHe BusiBieHHs (bamra, 2007). Ha
TepuTopii BepxOBHHCHKOTO HaIlioHATEHOTO TprpoaHoro nmapky (HITIT) TakcoHOMIUHA CTPYKTYpa
OPHITOKOMIUIEKCIB BH3HAYA€ThCS BHCOTHUM T'pajicHTOM UMBYMHO-I pHHABCHKOTO MacHBY, IIO
00YMOBIIIOE 3aKOHOMIpHY TpaHc(hOpMaIlilo BHUAOBOTO CKJIaQy BiANOBIAHO IO BEPTUKAIBLHOI
nosiciocTi (3enendyk, 2012). 3HayHa YacTKa PIIKICHUX TAKCOHIB y CKJIAJi OPHITOLICHO3IB ITiI-
KpECITIOE HAyKOBY I[IHHICTh BUBUYCHHS 3aKOHOMIpHOCTEH Jud)epeHIialii aBiayHH il BIUTMBOM
MPUPOITHUX Ta AHTPOIOTeHHUX YMHHUKIB ([Iporp Ta iH., 2019).

MeTo0M10TYHy OCHOBY JOCTIIPKCHHSI CTAHOBIJIM aHAJI3 1 CHCTEMATH3allis JAHUX 100
BHIOBOTO PI3HOMAHITTS OpHITO(hayHH, OTPHMAaHUX i3 MatepiaiiB «JIitormcy npupomn» (Kossia-
*xwH, 2020), 13 TIOATBIIOI BeprdiKaIli€lo pe3yabTaTiB y X0/l MOJBOBUX JTOCTIIKEHD TIPOTITOM
2021-2024 pp. OOnik nrTaxiB 3AIMCHIOBATN 31 3aCTOCYBAaHHSAM MAapIIPYTHOTO (TPaHCEKTHOTO)
METOAy 3 BUKOPHCTAHHSIM Bi3yalIbHO-aKyCTUUHOI ineHTH(]ikanil Ha 12 TpaHCeKTax 3arajbHOO
wrorrero 480 ra (6mm3pKo 3,2% Teputopii mapky). OMiHKY OIUTEHOCTI TOITYJISIIIN IPOBOIVITA Me-
TOJIOM TOYKOBHUX OOJIKIB 13 (hIKCOBAHUM paziycoM peectpartii S0 M Ha 36 ToUKax y pernpe3eHTa-
THBHHX 0i0TONaX, 3a0€3MEeUyI0U BUCOKY JOCTOBIPHICTH HOPIBHSIHHS JTAHUX MK Pi3HUMH BUCOT-
HHUMH piBHAMH. EMmipuunumii anani3 1038onuB ineHTH}IKyBaTH 125 BUIIB NTaxiB, [0 HANEKATh
10 38 pomuH. 3a KimbKicTiO BUAIB (68 BHIIB, 800 54,4% BiJ 3araibHOl KUTBKOCTI) IOMIHYE PsiT
Topobuenonioni (Passeriformes). IlpoctopoBuii po3noain aBihayHu JEMOHCTPYE YIiTKY BEpTH-
KaJIbHy cTpaTuikariito B Mexax Hu3bkoripHoro (600—-1000 M H.p.M.), cepeauporipHoro (1000—
1400 m H.p.M.) Ta BucokoripHoro (oraz 1400 M H.p.M.) TosiciB. HaiibGinbIe BHIOBE pI3HOMAHITTS
3a(hiKCOBAHO Y CEPETHBOTIPHOMY JIICOBOMY TOsICi, OOYMOBJICHE BHCOKOIO T'€TEpPOTCHHICTIO Ta
SIPYCHICTIO POCITMHHOTO TOKPHBY, JI¢ JOMIHYIOTh 3501uKk (Fringilla coelebs), cuHULS BenvKa
(Parus major) Ta Binbianka (Erithacus rubecula).

BcTaHoBIEHO: KITFOUOBUMH TPEIUKTOPAME PO3IIOLTY NTaXiB € (PITOIEHOTHYHA CTPYKTYPA,
SIPYCHICTh POCIIHHHOCTI Ta TiIPOTEPMIYHHI PEKAM TEPUTOpIH. Y BHCOKOTIp'i opHiTodayHa
TMpe/IcTaBJIeHa TIePEBaKHO CTCHOOIOHTHUMH BHJIAMH — IIEBPHKOM TIPCHKUM (Anthus spinoletta) Ta
KaUBOpOHKOM poratuM (Eremophila alpestris), 4dve TONMpPEHHS OOMEXKEHE CrelrpiuHIMA
yMOBamH cy6am>r[i1"401>Koro cepenosuina. Ha BaxkogocTymHIX IIiJIHHKaX MiITBEPIHKEHO THI3TyBaH-
HS PIOKICHUX XIDKaKiB — OepKyTa (Aquzla chrysaetos) (2 THI30OBI napn) Ta carcana (Falco
peregrinus) (1 THI3HOBa Mapa). YacTka piIKiCHUX Ta OXOPOHIOBAHHUX TAKCOHIB CTAHOBUTH OJIM3BKO
40% (Martenemko, [lotim, 2006), mo Bkasye Ha HEOOXITHICTH TOMAJBIIIOTO JOBIOTPUBAIIOTO
MOHITOPHHTY OpHITO(ayHH SIK 4y TJIMBOIO IHIUKATOpa €KOIOTTIHOI CTAOLIBHOCTI TIPCHKUX EKOCHC-
TeM. OTpUMaHi pe3yJIbTaTH IEMOHCTPYIOTh BUPKEHY BEPTUKAIBHY 30HAJBHICTH OPHITO(hAYHU
Bepxosurcrkoro HII y Tpbox BUCOTHMX MOsICaX, IO BitoOpakae KOMIUIEKCHHH BIUTHB ITPHPO-
HHUX W aHTPOIIOreHHMX YMHHUKIB Ha (DOPMyBaHHS OPHITOKOMIUIEKCIB. Lle miATBEpIIKYye BHCOKY
MPUPOIOOXOPOHHY IIHHICTh TEPUTOPIi 1 BKa3ye Ha HEOOXiAHICTh MOJANBINOTO JOBIOTPUBAJIOTO
MOHITOPHHTY OPHITO(ayHH TPCHKAX EKOCUCTEM SIK IHIMKATOpa IXHBOT €KOIOTTIHOT CTAOUTHHOCTI.
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OCOBAMBOCTI PO3BUTKY OOTEK TA BUYXKMBAHHSA HIM® BEOFTOMOAIB
(MANTODEA) B YMOBAX NMPUPOAHOI TA LLTYYHOI SUMIBAI
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Kalenych K., Voronkova Yu. FEATURES OF OOTPHECA DEVELOPMENT AND
SURVIVAL OF MANTID NYMPHS (MANTODEA) UNDER NATURAL AND ARTIFICIAL
WINTERING CONDITIONS. Arttificial acceleration of ootheca development without a full
period of cold diapause led to the emergence of weakened nymphs with lower survival rates. Full
natural overwintering ensured the formation of more viable offspring.

Boromonmn (Mantodea) HamexaTh 10 POy XFKHX KOMaX, OJM3BbKOCHODIIHEHHUX 3 Tap-
raHamu i 00’eqHaHuX 3 HUMH B Hanpsaz Dictyoptera (ITymkap, 2016). Y cBiToBiii dayHi Hamivy-
eTbest Orm3bko 2300 BUAIB, IPOTe Ha TEPUTOPIi YKpaiHU MEIIKaroTh TUIbKH CiM 13 Hux. Cepen
HUX: 3BUYaiinmnii 6oromon (Mantis religiosa (Linnaeus, 1758)), nepeBHuii 60roMos 3aKaBKa3bKHUid
(Hierodula transcaucasica (Brunner von Wattenwyl, 1878)), 6oromonsunk ['enbapeiixa (Ameles
heldreichi (Brunner von Wattenwyl, 1882)), emity3a mimmana (Empusa pennicornis (Pallas, 1773)),
emmy3a cmyracta (Empusa fasciata (Brulle, 1832)), ipuc mmsmucrokpunuid (Iris polystictica
Fischer-Waldheim, 1846)) 1 6oniBapist kopotkokpuna (Bolivaria brachyptera (Pallas, 1773)). Yo-
THUPH 31 3raJlaHX BUJIIB 3aHeceHi 10 UepBoHoi kauru Ykpainu (UKY, 2009). YV MicIsx TparuistHHs
PIIKICHUX BHJIIB PEKOMEHIOBAHO CTBOPEHHS CHTOMOJIOTIUHHX 3aKa3HUKIB (KaBypka, 2016).

CrnoctepesxeHHs IpoBo M rpoTsaroM 2024-2026 pp. O’ exTaMu AOCIiPKEHHS OYJIH 00Te-
KU Ta HiMpu Mantis religiosa distinction (Linnaeus, 1758) ta Iris polystictica (Fischer-Waldheim,
1846). YacTiHa 00TEK MPOXOIUIIa MPUPOIHY 3UMIBITFO B yMOBaX BIIKPHTOTO IPYHTY, YaCTHHA YTPH-
MyBaJIacs 3 IMITAITIEFO MiIBUIIICHUX TEMIIEPATYp VTS IPHUCKOPESHHS PO3BUTKY B JTA0OPATOPHHUX YMO-
Bax. [licns BuTyIUIeHHs HIM(U yTpUMYyBaIucs iHI[I/IBi):[yaIH)HO B MaJIUX iHCEKTapisX ad0 BUITyCKa-
mcs y cajt. I'oyBaHHs B TaGOpaTOPHUX yMOBAX 3/IHCHIOBAII APIOHIMH JIBOKPUITAMH (Drosophila
spp.). Camka popMye 0OTEKy IUILIXOM BHIUICHHS ITIHACTOTO CEKpETy, SKHI{ MBHIKO TBEPIHE Ta
YTBOPIOE 3aXHCHY Karicyy. KiTbKicTh selp y Kinau ctaHoBuTh Bif 10 1o 200. s nepeOyBaroTh
y CTaHi Jiiaraysu Ta 3[aTHI BUTPUMYBATH 3HIDKEHHS TemiiepaTypu 1o —20°C (Salt et al., 1947).

YV tpaeHi 2025 p. BigOynocs Mmacoe BuiytuieHHst 136 Himb M. religiosa. Tpuausats ocoOuH
YTPUMYBAITICS IHIUBITYaTbHO B KOHTPOJILOBAHUX YMOBaX, perita Oyiy BHUITYIICHI y IPUPOIHE
cepeqioBHIIe. B yepBHI criocTepiraiocs pi3ke MOXOJIOJaHHS 1 TPUBaJIi OMajH, 0 CIPHYHHUIIO
3MEHIIIEHHS! KOPMOBOi 0a3i. Y NPHUPOJHMX YMOBAX BiJI3HAYEHO BHUCOKY CMEPTHICTH MOJIOI,
HMOBIpHO yepe3 aedinuT 370014l Ta KaHibamizM. HatomicTh 0cOOMHH, IO yTPUMYBAJIHCS B
IHCEKTapisiX Ta PeryIsipHO OTPUMYBAIN KOPM, IPOJEMOHCTPYBAIN 3HAYHO BUIIY BIDKUBaHICTh. B
XOJIl CTIOCTEePEKEHHS BHSIBIICHO, IO IITYYHE MPHUCKOPEHHS PO3BUTKY OOTEK 0€3 ITOBHOIIHHOTO
TiepioLy X0IOI0BOI Jianay3u MPU3BOIHJIO IO MOSBU OCIa0IeHUX HIM( 13 HIDKYUMHU TOKa3HUKAMHU
BkMBaHHs. [TOBHOIIIHHA TpUpOHA 3UMIBJIS 3a0e3neuyBaa (OpMYBaHHS JKUTTE3NATHIIIOTO
notoMcTBa. Y BepecHi 2025 p. BinOyItocs criaproBaHHs 1BOX nap 1. polystictica (2 camiti, 2 cCaMKh).
BHacmiiok 4oro caMKH BIJKJIAJTH: TIepIa — JIBI OOTEKH, Ipyra — TPH OOTeKH. BUITyTieHHs 1o-
TOMCTBa OuiKyeThcst HaBecHI 2026 p. Ilomampimi JOCTIPKEHHS INAHYETHCS CHPSIMYyBaTH Ha
[OrIHOJIEHE BUBYCHHS YNHHHKIB, 1O BILTHBAIOTH HA BW)KUBAHICTB 1 CTaOUTLHICTD TIOMYJISIIHN.

1. polystictica BBaXa€eTbCS PIAKICHAM BHIOM Ta € KOPHCHHM eHTOMO(barOM vy npnpom
PEECTPYIOTHCS JIALLIE ITOOAMHOKI eK3eMILISPH. [IpHIHHN 3MIHH YHCETbHOCTI: CTETIOBI HOXKE:Xi, Iie-
peBUIac, pO30prOBaHHA I_[l.]'II/IHHI/IX JI]J'IHHOK CTCITY, 3BHUILICHHA KOIIK]B, OCBO€HHs F]pCLKI/IX CXI/IH]B,
3aCTOCYBaHHS MECTUIIM/IIB; TOMY JIOIJIbHE CTBOPEHHsI 3aKa3HUKIB. OTXKe, MPOBEICH] CriocTepe-
eHHs 3a M. religiosa ta I polystictica mokas3any, 10 TIOBHOIIIHHA MTPUPOAHA 3UMIBIIS € KIIFO-
YOBOIO YMOBOIO (DOpMyBaHHSI JKMTTE3/IATHOIO IIOTOMCTBA, TOJIi SK LITYYHE IIPUCKOPEHHS PO3BUT-
Ky 3HIDKY€ BIDKHBaHICTh HiM(. Brcoka cMepTHICTB y IpHpo/Ii 32 HECTIPUSTIIMBUX OTOAHUX YMOB
TIIKPECITIOE BPA3JMBICTh MOMYJIIIHA, IO OOTPYHTOBYE HEOOXITHICTD 30€PEKEHHS MPUPOIHIX
010TOMIB 1 CTBOPEHHSI eHTOMOJIOTIYHUX 3aKa3HUKIB.
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BIOTOMIYHWM PO3MOAIA ®ABHM MYPALLIOK (HYMENOPTERA: FORMICIDAE)
Y TAAULbKOMY HALIOHAABHOMY NPUPOAHOMY NAPKY

Kapnamcoxuii hayionanvnuil ynisepcumem imeni Bacuna Cmeghanuxa, eyn. T. Llleguenka, 57,
M. Ieano-@panxiscvk, 76018, Yrpaina, e-mail: yaroslav-iurii.kasitski.22@pnu.edu.ua

Kasicki Ya.-Yu., Zamoroka A. BIOTOPIC DISTRIBUTION OF ANTS (HYME-
NOPTERA: FORMICIDAE) IN THE HALYCH NATIONAL NATURE PARK. The study
revealed clear biotopic patterns of ant distribution in Halych National Nature Park. The highest
diversity was recorded on fallow lands (26 species) and post-forest meadows (18 species), whereas
other habitats supported considerably fewer species. Myrmica rubra, M. ruginodis, Formica
glauca, F. cunicularia, Lasius niger, L. flavus, L. brunneus, L. platythorax, and L. emmarginatus
were the most widespread and abundant taxa. Several species occurred in multiple habitats, while
many others were rare and confined to one or two biotopes.

lanuupkyii HALIOHAIBHUN IPUPOIHHUI IMapK PO3TAILIOBAHMI HA MEXi (Pi3MKO-reorpadiy-
Hux perioHiB [lepenkapmatrs Ta Oniuis, ski po3aiieHi piukoro [aictep. [Tapk xapakrepusyeThes
€KOJIOTTYHMMH TPAIEHTAMH, CIPSMOBAHUMH 3 TIBICHHOTO 3aXO/y Ha IIBHIYHUHN CXiJI, B3IOBXK
SIKMX CTIOCTEPITa€ThCs CIajl BUCOT 1 PiBHS 3BOJIOXKEHHS], @ Ha MIPOTUBArY — 3pOCTaHHA TEMIIEpaTyp.
Le, y CyKyIIHOCTI 3 aHTPOIOI'€HHOIO TpaHC(HOpMaLIiEr0 TEPUTOPIL, CHOPMYBAIO Ay>Ke MO3ATUHUI
nagmuadt. Enromodasna Mamuipkoro HIII Hamiuye 1598 3apeectpoBanux BuiB i3 13 psaiB
(Zamoroka, 2023), a MypaIlKu 3aIMIIAIKICh Maiixke He gociipkeHnMH. [lepiry Ta eanHy B XX CT.
3rajKy npo mypamiok i3 Kacooi ['opu nonanu SIu Kinens 1 I HockeBuu (1924), nizHime ii mo-
BTOpuB fApocna Jlomuauipkuit (1925). Jlue y XXI ct. 3’sBusucs HOBi aaHi, 14 BuaiB (MuUkuTHH
& Credypak, 2008) 1 Formica foreli (Bondroit, 1918) (Pamuerko, 2012) i3 Ti€l 3k MICLIEBOCTI.
®dapHa Myparok Oyia macymoBana y 2018 p., Bkirodaroun 21 Buj (3amopoka Ta iH., 2018), a
HaIll TocipKeHHs nosenu ii 10 48-mu BuaiB (Kasicki & Zamoroka, 2025).

Harme nocmimkeHHs 6a3yBaiocsi Ha Marepianax, 3i6panux B niepion 3 2011 mo 2018 pokwu,
sIKi 3apa3 30epiraroThesl 3aKOHCEPBOBaHI B 96% eTaHoITi y HayKOBHX KOJEKIIisAX Kadeapu 6iomoril
ta exonorii KHY im. B. Credannka. 3pa3zku 30upaiy IpyHTOBUMH TacTkaMu Tumy bapOepa Ha
100 mocimigHUX AUISHKAX, SKi OXOIUTIOIOTH BCl OCHOBHI THIH ekocucTeM. Po36ip npol i i1eHTH-
(ikanis MarepianiB 3/ilicHIOBanMcst Ha 6a3i Jlaboparopii dinorenii Ta eBomtonii TBapuH. J{jist Bu-
3HA4YEHHS BUJIB BHUKOPHCTOBYBAJIM HaliCydacHille y3aralbHEHHS (DaBHM Mypamok YKpaiHu
(Pamguenko, 2016).

VY pe3ysbTaTi HAmoOro JOCIIKEHHS BCTAHOBJICHO O10TOITIYHI OCOOIMBOCTI PO3IOBCIO-
JokeHHs1 Mypartok y [ammekomy HITI. HaiiGinbine pi3HOMaHITTS MU BHSBHITH Ha TIEpeJiorax —
26 BupiB. [emo menie — 18 BUiB, — 3HAMICHO HA MICISLTICOBUX JIyKax. TOl K y IHIIMX TUMAX
010TOMiB BHJIOBE OAraTCTBO OYJIO 3HAYHO HIDKYMM: 4 BUSBJICHO Ha JIyUHHX CTeNax, 6 —y 1i0poBax,
7 —y OyumHax, 5 — y suTMurHaX, 6 — Ha 00J10TaX 12 BUAM — y BepOuHax. HalimMacoBilmmu BHIaMu
€ Myrmica rubra Ta Myrmica ruginodis, Bouu 3adikcoBaHi y OUTBIIOCTI (OKPIM JIYUHHX CTEITiB)
BKa3aHUX OIOTOINIB, aJKE€ € BOJIOTOJIIOOHMMHU EBPUTONAMHU. Y TPhOX 1 OLIBIIE CepeIoBHINAX
TparsitoTees: Formica glauca, F. cunicularia, Lasius niger, L. flavus, L. brunneus, L. platythorax,
L. emmarginatus. 3Ha4HO PiJIIIe TPAIULIIACS BUIH, 0 OYJIM NPEICTaBIICHI TUIbKY B 1—2 GioTomax
a00 3 OOJJMHOKHUMH 3HaxX1IKaMH, 30KpeMa: Formica rufibarbis, F. picea, F. cinerea, F. gagates,
F. burni, Lasius alienus, L. paralienus, L. bicornis, Myrmecina graminicola, Myrmica sulcinodis,
M. gallienii, M. bergi, M. specioides, M. scabrinodis, M. schencki, Camponotus piceus,
C. lateralis, C. vagus, C. fallax, Hypoponera punctatissima, Polyergus rufescens, Plagiolepis
tauricus, Salenopsis fugax, Tetramorium ferox, Tetramorium caespitum, Monomorium pharaonis,
Aphaenogates splendida, Temnothorax crassispinus.

3aranom HasBHUI Ha CHOTOIHI BUIOBHIA meperik Myparrok [ammmpkoro HIII oxorumoe
8 6i0TOIIIB, 110 BCE I1IE € HETIOBHUM TiepeltikoM. [TepcriekTrBa NoaablINX JOCTIPKEHHS ToJIsIrae
y PO3LIUPEHH] BUIOBOTO PI3HOMAHITTSI iHIKMX O10TOITIB Ta JOMOBHIOBATUME HUHIIITHI.
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MOPIBHAABHA XAPAKTEPUCTUKA MEPLLIOI OCIHHBOI MIFPALLIT ABOX OCOBMH
AEAEKMW BIAOTO (CICONIA CICONIA) 3A AAHUMU GPS-TEAEMETPI

! Tvgigcorutl HayionanbHuti yHisepcumem imeni leana @panxa, eyn. I pywescokozo, 4,
m. JIveis, 79005, Vrpaina, *Hdeporcasnui npupodosuasuuii myseii HAH Yxpainu,
eyn. Teampanvua, 18, m. Jlveie, 79008, Vkpaina, e-mail: dn.kotsii@gmail.com

Kotsii_D., Bokotey A. COMPARATIVE ANALYSIS OF THE FIRST AUTUMN
MIGRATION OF TWO WHITE STORKS (CICONIA CICONIA) BASED ON GPS TELE-
METRY. The study compares hourly GPS data from two juvenile white storks during their autumn
migration. Migration onset, total and active distances, flight intensity, and individual differences
were quantified. The eastern flyway via the Bosphorus and the Nile corridor was confirmed.

MeToro JocimpkeHHst 0yJ10 3IHCHATH MOPIBHSUIBHHUI aHAI3 TPOCTOPOBO-YACOBHX XapaKTe-
PHCTHK TepIIoi OCIHHBOI Mirparlii 1BOX FOBEHUTHHNX 0coOuH Jeneku oinoro (Ciconia ciconia), 3a-
KUTbIIbOBaHMX y Bommachkilt oomacti y 2024 porti, i3 BukopructanHsM nanux GPS-tenemerpii. s
aHaJIi3y BUKOPUCTAHO TeneMeTpuyHi 3amucu ocoouH 06EF Jlyka 1 0811 Csits3b, oTpuMaHi 3a 10-
niomororo GPS/GSM-niepenaBauiB FLEX 2G, 100 s13H0 HaaHux MasiornoiibChKAM OPHITOJIOTTIHIM
ToBapucTBOM. IloyaTok akTMBHOTrO MirpaniiiHoro nepemimienss 3agikcoano 10.08.2024 st 06EF
115.08.2024 s 0811. [TowaTkoBHiA MaCHB TaHUX IIPUBEICHO JI0 YaCOBOI PO3IIIBHOI 3IATHOCTI OTHA
(hixcaryist Ha roguHy. [lepen po3paxyHKaMu MPOBEIEHO OUMILIEHHS JAHMX Bijl IOBTOPHUX 3aIlHCIB 1
MPOCTOPOBUX aHOMATIH, IO HE BIMOBIIAIH PEAThHAM MapameTpaM pyxy. JUCTaHIIiI0 MK TTOCITi-
JIOBHUMH TOYKaM{ BU3HAYAIIH SIK OPTOJPOMIYHY BiZICTaHb 3a (hopMyroro raBepcuHyca (great-circle
distance), 3 ypaxyBaHHsIM KpHBU3HHU 3eMHOI ToBepxHi (R = 6371 km). [ToporoBe 3HaUeHHS IBUIKOCTI
> 5 M/C BUKOPUCTOBYBAIH TSl BUIUJIGHHS CETMEHTIB aKTUBHOT'O MIIPAIIiIHOTO MOJILOTY BiIIOBITHO
JIO TIIXO/TIB, 3aCTOCOBAHUX Y JOCIIKEHHSIX TenieMeTpii Oioro sieneku (Flack et al., 2018). 3actocy-
BaHHS KUIbKICHOTO IMIXOMY JI0 aHalli3y TPAeKTOpii BiANOBiIa€ KOHIEMINi movement ecology, 1o
pO3MIIIIAE TIEPEMIIIICHHS SIK IHTETPAIlif0 MOBEIHKOBHX, IMPOCTOPOBUX 1 CKOJOTIYHUX YHMHHHUKIB
(Nathan et al., 2008). ¥ Jlyku akThBHa MirpaiiiiHa ¢aza oxornoBaia nepiog 10.08-20.08.2024
(11 ni6). 3a meit yac cymapHe repeMimeHnst craHoBiiIo 1607,99 kv, npu mpomy 73,3% mprctaHmii
TPUIIA A0 HA CETMEHTH aKTHBHOTO TOJNbOTY. YacTka akTHBHOTO Yacy ckinasa 8,7%. CepenHs MBUI-
KICTh 332 aKTHMBHMMH TOJJMHHMMH IHTepBajaMH cTaHoBmWIa 18,42 KM/roj, MakcUMaibHa 3adik-
coBana — 75,6 km/ron. [Ticis 20.08.2024 HagxomkeHHs] KOOPAMHAT MPUUHIIOCS, TOMY TIOTQTBIITHIA
niepeOir Mirpalii 1€l 0COOMHM 3THIIIAETHCS HEBIZIOMUM. BifTak oTpuMaHa npoTsHKHICTh MapIIPYTy
XapakTepHu3ye JIMIIE MOYaTKOBHI €Tall OCIHHBOro mepemimeHHs. Ha BimMiny Bin Jlyku, CBita3p
3J1i{iCHHB TIOBHOLIHHMH TPAaHCKOHTHHEHTAIbHHH NPOJIT. 3aralbHa JOBKHHA MAapIIPyTy CTAHOBHIIA
11829,86 kM, 3 sikux 8443,17 kM (71,4%) nrax mozomnas y PEKHMMi aKTHBHOTO TepemirieHHs. Taki
niepioa ckianmm 12,1% Bix 3arayibHOI TprBasiocTi Mirpartii. CepeHs IMBHAKICTH Y I1i TOMHHA CTaHO-
Biia 16,95 KM/FO)Z[, a MakcuMaibHa — 119,5 kM/roz, 1110 MoXke MOSICHIOBATHCS! KOPOTKUMH TIPHCKO-
PEHHSMH ITiJT Yac TUIaHepyBaHHsS ab0 BIUTMBOM TOMyTHOTO Bitpy. Isax mposnsras yepe3 baikaH-
Cbkuii perioH, bocdopcerky mpoToky, JleBant, CuHaiichkuii miBocTpiB i gqomuHy Hiny mo Cximnoi
Adpprxn. ITicist TocSTHEHHs CyOeKBATOPIAIbHOI 30HH CIIOCTEPIranocs: CTabiIbHE 3HIKCHHS I000BHX
TEPEMIlLICHB, 1110 IHTCPIPETYEThCS SIK NIEPEXiJL 10 3UMIBEIBHOTO [ICPIOLy. HOplBHHHHS[ OTPUMAHUX
TOKA3HNKIB 3aCBIIYHII0 BUKOPHCTAHHs 000Ma OCOOMHAMH CXiJIHOTO MiralliHoro KOpUopy BHIY,
0 Y3TOKY€EThCA 3 cydacHuME JaHuMu GPS-mocrimpkens mepiioi oCiHHBOT Mirparlii FOBEHUTEHHIX
ocobu (Jorzik et al., 2025). BogHouac BIAMIHHOCTI y 3araiibHiii 10BKHHI MapiIpyTy Ta HTCHCHB-
HOCTI MEPEMIIIICHb 3yMOBJICHI SIK PI3HHIICIO Y MacIITa0i erpauu TaK i TPHITHHEHHAM nepezayi 1a-
HUX y BANIAJKY JIyKi. IHszmya.an 0COOJMBOCTI TEPILIOi OCIHHBOI Mirpatlii MOXyTb BioOpaykaTn
pauHi eranu GOpMyBaHHs MirpaLiifHOi CTpaTerii, 1O 3 BIKOM YTOUYHIOETbCS 3aBIUIKU HABYAHHIO Ta
HaKOITMYEHHIO JOCBify (Aikens et al., 2024). Honpn 11e, OJIM3bKi 3HAYEHHSI YaCTKU aKTHBHOI JICTaH-
i CBIIYATh TPO MOMIGHY CIPYKTYPHY OPraHi3aLlifo MirpauiiHoro muxiy. Takum 4HHOM, 3aCTOCY-
BaHHS TOMHHOT HOPMaJTi3allii TeJIEMETPHUIHKX JAHKUX Y TTOEAHAHHI 31 IBUKICHOIO KiacH(piKaIliero
TIOBEIIHKOBHX CTaHIB 320€3Meuye MOKIMBICTD KUTBKICHOT OIIHKH MITPAIiiHOT aKTHBHOCTI Ta BHSIB-
JICHHS 1H/MBITyaIbHOT BapiaOeNbHOCTI HABITh 32 00MeXeHOT BUOIpKH. [lomasbimii aHasi3 MOBHHUX
MIrpaiifHAX TPEKIB JO3BOIUTH YTOUHUTH 3aKOHOMIPHOCTI ()OPMYBAHHS CTPATETIH MepIoi OCIHHBOL
Mirpaii FOBeHITbHIX OCOOHH.
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Martyniuk A., Reshetylo O. MORTALITY OF VERTEBRATES ON THE ROADS OF
VOLYN REGION. This study examined the environmental impact of roads and traftic on verteb-
rate mortality along a selected section of paved road T0311 in Volyn region. Species composition
(26 species), its number (189 individuals), and frequency of road-kills of amphibians (29.1%),
reptiles (44.4%), birds (10.6%), and mammals (15.9%) were analyzed. Seasonal dynamics of
mortality and the spatial distribution of recorded road-kill cases were under thorough attention as
the roads being artificial barriers fragmenting natural landscapes need some mitigation measures
to be implemented.

[HTeHCHBHMI PO3BUTOK TPAHCIIOPTHOT IHQPACTPYKTYPH Ma€ CYTTEBI €KOJIOTTUHI HACIIIJIKY,
3YMOBITIOIOYH, 30KpeMa, iCTOTHY 3aru0eib XpeOSTHUX TBAPUH Ha aBTOILIIXAX ITij] 4ac iX Imepemi-
meHsb 1 Mirparii. I{opoky JIOPOTH PO3BHHEHHX KpaiH CBITY CIIPUYHHSIOTH COTHI MUTBHOHIB BH-
TazKiB 3arudeni HpeI[CTaBHI/IKlB IMKol hayHH, IO BeJie 10 CKOPOUYEHHS TXHIX MOIMYJILii, mopy-
HICHHS MIrpaifHuX IUIIXIiB 1 BTpaTH 610p13HOMaH1TT$I 3arajiom (Schwartz et al., 2020) B
VYkpaini ng npobiieMa TeX akTyaldbHa, OCKUIBKH 0arato aBTOIOPIT (I)parMeHTy}OTL MiHHI
MIPUPOJIHI TaHIA(TH, CTAI0YH IPUIHHOFO 3arH0eITi TBAPHH BHACIIOK PYXY aBTOTPAHCIIOPTY
(Reshetylo et al., 2019).

HocnimxeHHs 3aru0eni XpeOeTHUX TBapUH IPOBOIWIN Ha 17-KiTOMEeTpoBiit ALISHII aBTO-
nuwsixy T0311 mix ce. I'inmn 1 3anpyns (Kosenscbkuii p-H Bonmucbkoi 0011.) 3 uepBHs 2025 p.
10 ciuns 2026 p. OOk 3aruOIMX TBapyH 3MIHCHIOBAIM MApPIIPYTHAM METOJIOM (ITIIIIKH ) IIIOMi-
CSIIIS 3 PETEIIHHAM OTJISIOM TIPODKIPKOI YaCTHHU Ta Y3014 Topory. BUsBICHNX TBapyH JOKYMEH-
TYBaJI, BU3HAYAIN 10 BHAY, ITICIIS YOTO PEIITKH IPUOHPAA ISl YHUKHEHHS TIOBTOPHOTO BPaxy-
BaHHSI.

VY pe3ynbTati ipoBeneHoi pobotu 3adikcoBaHo 189 pumakis 3arudeni 26 BuaiB XpedeT-
HUX TBapHH, Cepel AKX IOMIHYIOTh IU1a3yHH (84 ocoOunm) — Anguis colchica, Lacerta agilis Ta,
HaitaucenbHim, Natrix natrix (77 oc.). Cepen 3emHOBOIHUX (55 oc.) BimzHaueHO Pelobates
fuscus, Hyla orientalis, Pelophylax sp. Ta Bufo bufo, sixoi Oyno Haibinble (34 oc.). HaHBnmy
KOHIIEHTpAIIO 1 KIJIBKICT 3ariOImX aM¢)1611/1 (45 oc.) BusiBIM Mix cc. ToHKyT 1 3anpyams mix
yac ribepHaIiiHUX Mirparii y xostHi. [ITaxu npencrasieHi 20 BusBieHUMU ocoonHamu 11 Bu-
IiB, 3aliMarOuY¥ BIHOCHO HE3HAYHY YaCTKy B 3aralbHIA CTPYKTYpi CMEPTHOCTI XpeOeTHHX
(10,6%), mprraoMy TTOJIOBHHA YCIX KEPTB aBTOTPAHCIIOPTY TpHIIaia Ha Tpu Buau: Motacilla alba,
Sylvia atricapilla 1 S. borin. CcaBui npezctapieHi BicbkMoma Bufiamu (30 oc.), HAIUCEeTbHIITMMA
3 SIKUX BUSIBWIUCS Vulpes vulpes, Felis catus 1 Erinaceus roumanicus 3 CyMapHOIO 4acTKO 57%.
HaiiBuiry KOHIIEHTpaILif0 3aruOIMX TBAPHH IHOTO KiIacy crioctepiranu Mix cc. I'imuH 1 [lopo-
THIIE.

TakuM 9UHOM, MPOCTOPOBA KOHIICHTPALIS 3arHOIIX 0COONH XpeOETHIX TBApHH Ha BCTa-
HOBJICHHX BIITMHKaX IOPOTM MOXE CBIUHTH NP0 NEPETHUH IXHIX NPUPOIHUX MirpariifHux
IIISIXIB, III0 BKa3y€e Ha HEOOXITHICTh BIPOBAKEHHS Y TAKMX MICIISIX PHPOIOOXOPOHHIX 3aXO0/IiB
381151 3HIDKCHHST PiBHS CMEPTHOCTI (hayHH 1 IMiIBUIIEHHS O€3MeKN pyXy Ha JIOpOorax.
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®INOTEOTPA®IA YOPHOIY3KM ABOOMEPE3AHOI
(COLEOPTERA: CERAMBYCIDAE: STENURELLA BIFASCIATA) Y €BPONI
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Melnyk S., Zamoroka A. PHYLOGEOGRAPHY OF STENURELLA BIFASCIATA
(COLEOPTERA: CERAMBYCIDAE) IN EUROPE. Deep genetic divergence was detected in
Stenurella bifasciata, represented by five distinct haplogroups with clear geographic structure
across Europe and the Caucasus. Haplogroup 1 is widespread, whereas haplogroup 5, confined to
the Caucasus, shows the highest divergence (0.08—0.10 substitutions per site) and may warrant
species status. Other lineages exhibit moderate distances (0.02—0.06). The phylogeographic pattern
indicates a complex evolutionary history of the species.

Pin dopHory3ka (Stenurella Villiers, 1974) TpuBaymii yac 3aJuMimaBcs I03a YBaroro
CHCTEMATHKIB 1 BBKABCS TAKCOHOMIYHO CTaOUTEHIM, aX JI0 HOTO IepIiol peBi3ii 1 po3poOKH ITijI-
ponosoi cucremu (Ozdikmen, 2013). OmHak BMKOPHCTAHHS MOJIEKYJISPHUX JaHMX TPOJIE-
MOHCTPYBAJIO TIOIEPEIHIO HeMOHocpiﬂeTHIIHiCTL poay (Semaniuk & Zamoroka, 2020), mompu
3HaUHy Mopq)onoany HOJIOHICTh MDK BHIAMH, IO SBHO TPHXOBYBAIIO IXHIO PeallbHy eBOIIO-
IHHY ,[[I/IBepFeH]_IIIO (Zamoroka etal., 2022). BI/IKOpI/ICTaHHi[ IHTETPaTUBHOTO nmxoz[y, 1110 TIOET-
Hy€ MITOXOHJIpiaJIbHI Ta sSAEpHI MapKepH 3 OHiET CTOPOHH i MOPQOIIOTiIO — 3 iHIIOT, JO3BOJIHIIO
BUSIBUTH PEAJIbHE TAKCOHOMIYHE TMOJIOKCHHS HU3KH BHIIB 1 BUIIPABUTH TIOMEPEIHI TOMIIKH
(Zamoroka et al., 2022). Hame unHHe TOCTIAXKEHHS IPEACTABISIE ACTATBHUN (DiTOreHeTHUHNH 1
(ioreorpadiuanii aHai3M OMHOTO 13 BHAIB POLY — YOPHOTY3KU JBoornepesanoi (Stenurella
bifasciata (O.F. Miiller, 1776)), BHOCSIUM BKJIaJ y pPO3B’S3aHHS EBOJIOMIHHOI IPOOJIEeMATHKA
Stenurella.

JlocmipKeHHS TPYHTY€ETBCS. Ha BIIACHUX CEKBEHCax 3 YKpaiHH 1 JOCTYIHUX y TeHOMHHX
6azax manux GenBank, BOLD Systems ta CaBOL cekBencax COI AJroput™ IOCIIKEHHS
BKJIIOYAB NIEPBUHHY 00pOOKY 1 MHOKMHHE BHPIBHIOBaHHS CeKBEHCIB y SeaView 5.0, a BigTax mo-
OyTOBY (DLJIOreHETHYHOTO JIepeBa /ISl BCTAHOBJICHHS €BOTIOMIIHUX 3B’ 13KiB. Ha ocHOBI TomOMOTIT
JiepeBa 3pa3Ku OyJIM KJIacTepu30BaHi y I’sATh ramiorpyr. OIiHKa reHeTHYHOI JUBEPreHIli Ta
PO3paxyHOK JWCTaHIIIN MK JiHisIMH 3aiicHIoOBanucs B nakeTi MEGA. 3aBepianbHAM eTanom
CTaB IIPOCTOPOBO-TeorpadiuHmil aHasIi3 Ta kKapTorpadyBaHHs apeais 3a qornoMororo DIVA-GIS.
Taxwit minxiz 3a0e3MmeYrB KOMITIEKCHY IHTEPIPETAIIIO TCHETHYHHX Ta reorpadiuHuX JaHHX.

3a pesynpraraMH JOCIIKEHHS OYyJI0 BCTAHOBJCHO TJIMOOKY TEHETUYHY IMBEPIEHIIIIO
Buny S. bifasciata, npeacTaBieHy I’ SThMa OKPEMHMH TaruiorpyrnaMu. HalOimbIn yrceibHO Ta
MOIIMPEHO0 BUSIBIJIACA raIuiorpyma 1, sika 1omiHye y kpainax 3axiqsoi, LleHTpanbpHOi Ta miBHOYI
Cxinnoi €Bporu. Ha npoTuBary iif, raruorpyna 2 Hapasi BifioMa JIMIIE 3a €JMHUM 3pa3KoM 13
ITigaiunoro [TpudopaoMop’st YKpaiHu, 0 BKa3ye Ha MOTPeOy B pO3MIMPEHHI BUOIPKH, MPOTE BXKE
3apa3 MiATBEePDKYE il TeHETHYHY YHIKIbHICTh. [aruiorpyna 3 mommpeHa Ha [6epiicbkoMy TTiB-
OCTpOBI Ta cepe3eMHOMOpPChKoMy y30epesoki PpaHiiii, ramiorpymna 4 — Ha ATIGHHIHCBKOMY TTiB-
OCTpOBI 1 Cepea3eMHOMOPCHKIX OCTpOBax, 30kpema Kopcwuii. B Toii sxe yac ramiorpymna 5 je-
MOHCTPY€ BUPaXKCHY 13011110 KaBKa3bKUX MOMYJISILIH 1 HAHOUTBITY TUBEPICHILIO B MEXaX BUILY.
Po3paxyHOK TeHeTHYHHX MUCTAHIIN MiATBEPIHB CYTTEBUI PIBEHb PO3XOMKEHHS MDK yciMa
TiHisIME. 30KpeMa, HaHOUThII TUBEPreHTHOI € raruorpymna 5, ska cranoButs 0,08-0,10 cy6-
CTUTYIIIM Ha CalT (C.H.C.), [II0 MOYKHA PO3TIISIATH Y SIKOCTI CAMOCTIMHOTO BUITY, TPOTE SIKHI ChO-
TONIHI BBa)KaeThCA TinBUIOM Stenurella bifasciata limbiventris (Reitter, 1898). Inmii rarutorpymm
€ OUTBIII CIOPIMHEHUMH MK CO0O0F0, a TeHeTHYHI BijcTaHi ckianaroTh Bif 0,02 mo 0,06 c.H.c.
Bomnouac ramorpymna 5 € Haiiouteim quBeprentaoro (0,04-0,06 c.H.c.); rammorpyma 4 — 0,03—
0,04 c.1.c., aramorpyma 2 — 0,02-0,03 c.H.c. Y mincymky, dinoreorpadiunmii ananis S. bifasciata
JIEMOHCTPYE CKJIaJIHY iCTOPir0 (JOPMyBaHHS Cy4acHOTO apeajy BUITY.
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OcbMmauxo O., ®enyn O.

BMIMAAKW BATUBEAI TTTAXIB B 3VII\!IOBVIVI MEPIOA
HA TEPUTOPII MICTA YEPHITB TA MO0 OKOAWLIb

Hayionanvnuti ynisepcumem « Yepniciecoxuii koneciymy imeni T. I'. Illesuenxa, syn. ['emvmana
THonybomxa, 53, m. Yepnizis, 14000, Ykpaina, e-mail: osmachka.o@gmail.com, ficedula.flawgmail.com

Osmachko O., Fedun O. CASES OF BIRD DEATHS DURING WINTER IN THE CITY
OF CHERNIHIV AND ITS SURROUNDINGS. During January—February 2026, eight birds of
two species were found dead in the city of Chernihiv and its surroundings namely: common
buzzards (Buteo buteo) and long-eared owls (A4sio ofus). The birds were found with clear signs of
exhaustion during a period of low air temperatures down to —30°C and deep snow cover.

31Ma € OTHUM 3 HAMKPUTHUYHIIINX HEPioiB PIYHOro KTy JuIst NTaxiB. Llei nepiox xapax-
TepU3Y€ETHC HU3BKUMHU TEMIIEpaTypaMH, IO MOXKEe NPHU3BECTH JIO MiJABHIIEHHS €HEproBHTPAT
OpraHi3My TBapHH.

VY ciuni-moToMy Ha TepuTopii UepHiriBchbkoi o0macti GopMyBasvcst TOrOIHI YMOBH 3
TPUBAIUMHU HU3BKUMHU Temrepatypamu 10 —30°C BHOYI Ta TPUBAJIMMHU CHIrONaJaMH, BHACTIIOK
40ro chopMyBaBCsl CHIroBHii mokpus — 20 cM 1 BuIIe.

3i ciunsa mo motui 2026 poKy Ha TepuTopii KaHajizauiiHo-ouncHux cropyn (KOC)
M. UepHiriB 3arajgom OyJo 3HaineHo 6 3aruOnmMx OCOOMH KaHIOKa 3BHUYAiHOTO (Buteo buteo).
Brreprire 26.01.2026 p. criiBpoOITHUKaMH TaHOT OpraHi3ailii HaM OyJI0 MOBIIOMIICHO PO 3HAXIAKY
oJpa3y JBOX MEPTBUX KaHIOKIB. Y monainbiomy Ao 15.02.2026 p. Hamu OyJio 3HaiaeHo e 4 oco-
OUHU 3 03HaKaMH BHCHaXXEHHsI (aTpodisi TPYAHUX M’SI31B).

Takox y Leit nepio Hamu 3a(hiKCOBAHO 2 BUIAJIKHU 3aruOeni ByXaTUX COB (Asio otus) y
MicTi YepHIroBi 3 aHAJIOTIYHHMH O3HAKAMHU.

Ha manty mymKy, 3a3HadeHi TIOTOJ{HI YMOBH € OCHOBHOIO TIPHUYHMHOIO 3aruOeri Nnraxis. 3a
TaKHUX YMOB IITaX BUTpadae OUIbILE €HEeprii A1 MIATPUMKH TeMIIepaTypH Tijla i BTpadae Oiiblue
HAKOIMYEHHX JKMPOBHX 3arlaciB. Y CKIIaJJHEHHsI YMOB ITIOJIIOBaHHS Ha MUILONOIIOHUX TPHU3YHIB,
YHACITIIOK BHCOKOTO CHIFOBOT'O TIOKPHUBY, MPHU3BEITU JIO HEITOCTYITHOCTI KOPMIB, IO i 3yMOBHJIO
BHCHa)XEHHS 3a(hiKCOBAHUX OCOOUH.
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IlepeBep3eB M., CinopoBcbkuii C.

MOLUMPEHHA NPICHOBOAHMX YEPEBOHOTMX MOAKOCKIB PHYSELLA ACUTA TA
PHYSA FONTINALIS Y XAPKIBCbKIV OBAACTI: NMPUKAAA AOBIOTPUBAAOI IHBASII

Xaprxiscoxuti Hayionanvuull yHieepcumem imeni B. H. Kapasina, Maiioan Ceoboou, 4, m. Xapkis, 61022,
VYpaina; e-mail: mykhail pereverziev@student.karazin.ua, serge.sidorovsky@karazin.ua

Pereverziev M., Sidorovskyi S. DISTRIBUTION OF FRESHWATER GASTROPODS
PHYSELLA ACUTA AND PHYSA FONTINALIS IN THE KHARKIV REGION: A CASE OF
LONG-TERM INVASION. The distribution of Physella acuta and Physa fontinalis was
investigated in the Kharkiv region based on historical records and field surveys conducted in 2024—
2025. While P. fontinalis was historically widespread, it is currently confined to a single isolated
artificial pond in Kharkiv. In contrast, P. acuta was recorded in 33 of 57 surveyed water bodies
and forms abundant populations. The absence of P. acuta in the only locality of P. fontinalis
suggests possible refuge conditions. Our results indicate a long-established and fully
naturalized invasion of P. acuta, leading to substantial transformation of regional freshwater
mollusc communities.

ITepuri BimomocTi ipo Physa fontinalis (Linnaeus, 1758) Ha Teputopii XapkiBCbKoi 001acTi
Ta YKpainu faryrotsest 1837 pokoM i Hanexats npogecopy XapkiBcbkoro yHiBepeutery 1. A. Kpu-
avpkoMy (Krynicki, 1837). Breprire P. acuta (Draparnaud, 1805) mis XapkiBcbkoi 001acTi Ta
VYkpainu Oyna 3adikcoBana I'. PamkeBrdem y 1879 pori (Radkevich, 1879), ogHak aBTop He HaBiB
TOYHHUX MicCIIb 3HaXifoK Budy. Y 1930 poui Buiiiiuia npaus B. 1. XKazgina, nprcesidena Morockam
Oaceiiny CiBepcbkoro [liHi, y sKiii HaBeJeHO 3HaXiAKu P. fontinalis y BiICIMHAILITH JIOKALIISIX
XapkiBcbkoi o0acti 3 60 mociimpKeHnX BOAOUM, Tofi sIK P. acuta Oyia BUsIBIICHA JIUIIE Y TPHOX
BoJIoMMax. Y MoHOrpadii YKpaiHChKOT0 HAYKOBO-JOCIITHOTO IHCTUTYTY €KOJIOTIYHHX MTPo0IIeM
HaBeZIeH1 JaHi Tpo 3HaXiAku P. acuta B XapKiBCBKii o0acTi: Bux Oys10 BUsBIICHO y 7 3 16 mocii-
JokeHHuX BojoiM. Takox it XapkiBChKoi 0051acTi 3a3Ha4aBcs Buf Aplexa hypnorum (Linnaeus,
1758), sixuit Buepiie 0ys HaBeneHui 1. A. Kpunnipkum y 1837 poui (Krynicki, 1837). Boctanne
By sraayBaBes 1. 1. Benerpkum y 1918 pori (Pisaryev, 2022), micist 4oro HOBUX MiATBEPIKSHUX
3HaxigoOK He 3adikcoBaHo. Y mepion 3 Oepe3ns 2024 mo mmucroman 2025 poky Hamu Oyio
JocipkeHo 47 BomoiiM y micti Xapkosi Ta 10 BomoliM y XapKiBchKiit oonacti. Y xomi gocii-
JOKEHHS BUSIBJICHO JIBa BUIM TpeicTaBHUKIB poaunu Physidae: P. acuta ta P. fontinalis.

Physa fontinalis Oyna BusBIIeHa JMIe B OJHINA BOmoWMI MicTa XapkoBa Ta XapKiBCHKOT
obmacrti, B 03epi Ksityue (50.033588, 36.320401). L1 BomoiiMa € MTY4YHOO, BOHA chopMyBaiiacst
NpHOJIM3HO Ha TIoyatky 1980-x pokiB. IcTropuuHi kapTorpadiuHi MaTepiaiy CBi4aTh, 0 BXE B Ce-
peauHi XIX cTONITTS Ha IIBOMY MICITi iCHYBaJI puOOpPO3BiIHI (CTaBKOBI) BojoiMH. BinHocHa 130-
JIOBAHICTH Ta CTICLH()iuHi T1IPOTOTTYHI YMOBH MOITIM CTBOPUTH pedpyTiabHUI OCepEnoK, Y IKOMY
BuI 30epircsa. Physella acuta y 1iiii BofoiiMi He BusiBlieHO. Physella acuta € omHAM 13 Haitycrin-
HIMIMX iHBA31{HMX BUIIB, IO IMPOKO HATYpali3yBaBcs y BOIOHMAaX XapKoBa Ta 3arajioM €Bporm
(Dillon et al., 2002). OcoOuHH BUIY TPAIUTIOTECS Y BUCOKIH YUCENFHOCTI Ta 9acTO (OPMYIOTH Ma-
CoBi ckymuerHs. Moro 1mpoka mormyspHicT B aKBapiyMiCTHITi, iMOBIPHO, CIIpHsiIa aKTHBHOMY
PO3CENIEHHIO 1 BTOPHHHUM IHTPOIYKIISIM Y TIPUPO/IHI BOJIOWMH peTioHy. 13 47 nociimKeHnx BOIOHM
P. acuta 6yno BusBIeHO y 23 BomoiiMax micta XapkoBa, a Takox y 10 i3 10 oOcTexxeHnx BOI0MM
XapKiBChKOT 00JIaCTi, 10 CBITUHTH PO BICOKH PIBEHb HATypaITi3allil Ta eKCIAHCIi BIIY B PETiOHI.
IuBazist P. acuta y Bogoiimax XapKiBCbKOi 00J1aCTi Ma€ O3HAKU JIOBIOTPUBAIIONO HaTypaﬂi3auiﬁH0r0
nporiecy. Bi XapakTepH3yeThCst BUCOKOIO YaCTOTO TPAIUIAHHS Ta MacOBICTIO norryns[um 110
CBITYMTH PO HOTO JOMIHAHTHE TOJIOXKEHHS B Cy4acHHX YTPYHOBAHHSX MOJTFOCKIB. IMOBlpHI/IMI/I
YMHHUKAMH €KCTIAHCIT € aHTPOMIOreHHHUH TIePEHOC, 30KpeMa 3 aKkBapiyMiB, Ta IIIHPOKA KOJIOTIYHA
TUTACTHYHICT BUIy. OTprMaHi pe3yabTaTH MATBEPIKYIOTh TPaHC(HOPMALIiIO perioHATBHOI (DayHH
i1 BIUTMBOM ICTOPUYHOT 1HBA3I1.

Lle Oocnioscenns euxonano 3a niompumxu Minicmepcmea oceimu i Hayku Yxpainu
(npoexkm Ne 0125U001468).
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OCOBAMBOCTI PALIIOHY BEOPUBITPA 3BUYANUHOIO
(FALCO TINNUNCULUS) Y IBAHO-®OPAHKIBCbKY (AVES: FALCONIDAE)

Kapnamcoxuii hayionanvnuil ynisepcumem imeni Bacuna Cmeghanuxa, eyn. T. Llleguenka, 57,
M. leano-@panxkiscvk, 7618, Vkpaina, e-mail: oleksandr.piddubnyi.23@pnu.edu.ua

Piddubniy O., Zamoroka A. DIETARY FEATURES OF THE COMMON KESTREL
(FALCO TINNUNCULUS) IN IVANO-FRANKIVSK (AVES: FALCONIDAE). This study
examines the feeding ecology of the common kestrel (Falco tinnunculus) in Ivano-Frankivsk. We
identify the mammal species recorded in the diet of urban-nesting birds and analyze prey preferen-
ces across the spectrum of captured species. The results are discussed in the context of synanthro-
pization and evolutionary adaptation, with comparisons to findings from other European countries.

Bopusirep 3Buuaitnuii (Falco tinnunculus (Linnaeus,1758)) — mUpoKko po3nOBCIOKEHUI
BHWJI B YCIX TIPUPOJHUX 30HaX YKpainu (Pecenko, bokoreit, 2002). BopuBitep cTaB 3BUMHUM BH-
JIOM B ypOomnanamadTax OuIbII0CTI KpaiH €Bpory, BKIIOYHO 3 YKpaiHoto (CtaHkeBHd-BoocsH-
qyK, 2017; Damiani et al., 2025). SIk pe3ynpTaT CHHAHTPOMI3allii ITaXX BUSBIISIN BUCOKUI PiIBEHb
Xap4oBOT0 ONOPTYHI3MY, BKIIIOUAIOUM B parlioH HOBi BuH »kepTB (Mikula et al., 2013; Piatella et
al., 2024). B YkpaiHi BiIOMOCTi I10JJ0 OCOONMBOCTEH XapdyBaHHS MICBKHX OOPHUBITpIB Ta X
CHHAHTPOITI3aIlii 32 TAHUM KPUTEPIEM € HEIOBHUMH, 1110 00YMOBIIFOE HEOOXIHICTh IPOBEIICHHS
JIETATILHOTO JIOCITIIKEHHS JIJIS OIIHKW PiBHS CHHAHTPOIII3AITiT TTOITYJISIIii.

30ip menetok GopHBiTpa 3IifiCHIOBAIM B Mexax MicTta [BaHO-DpaHKiBChbKa BIPOJOBK
MOJNBOBUX ce30HIB 2024-2025 pokiB. Y Miciyix rHi3niBimi (12 rHI3H0BUX IULTHOK, PO3TAILIOBAHUX
BiJl epudepii A0 EHTpaTbHOI YaCTUHH MiCTa Ha 0araTornoBepXOBUX OY/IBISX 3aBBUILIKH 5—9 10-
BEpXiB) 3 MEPIOJMYHICTIO IO JIBa THXXHI OyIio 3i0pano 450 nenerok. KoxxeH 3abip makyBaBcsl y
MIEPEHOCHY Tapy, BIJIOBITHO €THKETYBAaBCS 13 BKA3iBKOIO JaTH 1 Miciisd 30opy. Po30ip menmerok
3aiiicHroBaM y Jlaboparopii ¢inorenii Ta eBomolii TBapuH kadeapu Oiosorii Ta exosnorii. 3i-
OpaHuii MaTepian nomimanu y npobipku Enmennopga i koHcepByBamu 96% i30mponaHoiIoM.
BusnaueHHs 310paHOro MaTepiary 3/1iHCHEHE CTapIINM HAyKOBUM CITIBPOOITHHKOM, 3aBiTyBaueM
HaykoBo-nociiaaoro Bimriny HITIT «IToxineceki ToTpr» Muxaiinom JIpederom (M. Kam’siHerp-
[NominbehKuit), 3a 10 ABTOPH BUCIIOBITIOIOTH TIIMOOKY BISTUHICT.

Byno inentugikoBano 192 ocobunu npibHux ccaiiB. OCHOBY palioHy MiCBKHX OOpPHBIT-
piB IBaHO-®DpaHKiBChKa CKIIAAAI0Th BUIU poiy Hopuiis (Microtus (Schrank, 1798)). o Bumy Ho-
purut onmsoBa (Microtus arvalis (Pallas, 1779)) inertugikoBano 62 ocodunu ado 32,3% Bchoro
Marepiaiy. Ille 87 ocobuH (45,3%) Oyrno ineHTHdiKOBaHO NHIIE 10 poxmy Microtus. Takox Boa-
JIOCST BCTAaHOBUTH IIpHHAJIEKHICTH 28 (14,6%) OKpeMuX 3aIIiIIKIB JIHIIe 10 HaapomuHu Muroidea
yepe3 norady 30epexeHicTh Matepiaiy; 5 (2,6%) ocobuH HajexaTb 10 BUAy MHIIA XaTHs (Mus
musculus (Linnaeus, 1758)); 1 (0,5%) ocobuna — noputis pyaa (Clethrionomys glareolus (von
Schreber, 1780)). Okpim rpu3yHiB Oyiu BussieHi 4 (2,1%) ocoOuHu MianIi 3BUYAiHOI (Sorex
araneus (Linnaeus, 1758)) it 1 (0,5%) ocobmna pomy 6ino3yoka (Crocidura (Wagler, 1832)).
Amani3 panioHy MicIieBHX OOpHUBITpIB BKa3ye Ha Te, IO BiH BIATIOBa€ «IUKOMY» 3pa3Ky. IIpo
1€ CBITYUTH BiICYTHICTB y PaIliOHI HETUIIOBO]I 310014 (Ka)kaHiB, CEpIIOKPUIIBIIIB, TONIy0iB), Xa-
PaKTEepHOI [yIs 6araTb0X €BPONEHCHKUX MICT 13 THOIIOI0 CHHAHTPOI3AIiE0 OOPHUBITPa 3BUYAiL-
HOT0, IO MiATBEPIKYETHCS JAaHUMU PO HOTO pallioH i oroBaHHs B Mexkax micta (Mikula et al.,
2013; Sumasgutner et al., 2013; Piatella et al., 2024). 3 omHOro 60Ky, Taki pe3yapTaTH 100pe Mmosic-
HIOIOTBCSI HEBETMKUMH po3Mipamu [BaHo-DpaHKiBChKa — MOJIT MITaXiB HA MUCIUBCHKI YT 3a
MEXaMH MicTa He oTpe0ye 3HAUYHMX 3yCHJIb 1 HE CTBOPIOE CHIIBHOTO BiZOOpPY Ta €BOMIOIIHHNX
3MiH y TOBeIiHKOBII1 Giostorii. 3 iHImoro 00Ky, MicIieBa OIS € BiAHOCHOIO MOJIOZOFO: TIepIIIi
THi3iBII B MicTi 3adikcoBani Ha Mexki 1990-2000 pp. (ILtupkamo — ocoOuCcTe TOBIOMIICHH).

VY miACyMKy, MU BCTaHOBIUIM, IO PAIliOH MICHKOI IOIMYJIAIii OOpPHBITPa 3BUYAWHOTO Y
IBaHO-DpaHKIBCHKY BiAIOBITAE «IUKOMY THITY» 1 HE 3a3HaB 3MiH IIiJ] BIVTABOM CHHAHTPOIII3aIlii.
[Nomanpmr mOCHiKEHHS PO3MIMPATH PO3YMIHHS EBOMIOLIMHMX 3MiH, 1[0 BHHHUKAIOTh y CH-
HAHTPOITHUX NTaXiB.
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CTBOPEHHSA HABYAABHOI KOAEKLIT YACTUX KYABTYP «[MPOTUCTIB»
(EUKARIOTA: AMOEBOZOA, CILIATA, CHLOROPHYTA)

Kapnamcoxuii hayionanvruil ynisepcumem imeni Bacuna Cmedghanuxa, yn. Illesuenka, 57, m. Isaro-
Dpanxiscvk, 76018, Yrpaina, e-mail: olha.pozniak.24@pnu.edu.ua

Pozniak O., Zamoroka A. ESTABLISHMENT OF A TEACHING COLLECTION OF
PURE CULTURES OF “PROTISTS” (EUKARYOTA: AMOEBOZOA, CILIATA, CHLO-
ROPHYTA). High-quality laboratory cultures of protists were established, including ciliates
(Paramecium caudatum, P. aurelia, Stylonychia mytilus), Amoebozoa (Amoeba proteus) and
green algae (Chlamydomonas globosa). Isolates from natural waters of Ivano-Frankivsk were
cultivated on optimized media. Yeast suspensions proved most effective for ciliates and amoebae.
Stable, axenic cultures were obtained through sequential subculturing, providing material for
education and future research.

BukopucTaHHs OMHOKITITHHHUX €BKapiOTIB Y SKOCTI MOJICIILHUX 00 €KTIB JUIS JOCIITHHX 1
HaBYAJIBHUX IIUJIeH 31HCHIOIOTh YKe JIeKUTbKa CTONITh. BUBUEHHS OJHOKIIITUHHUX, IOYMHAIOUN
3 mpatb ImioHepiB Mikpockomii Pobepta I'yka, AHToHI BaH JleBeHryka i HaBith ["anineo ["amines,
BU3HAHUX KJIACHKIB paHHBOI OioJorii, sik-0T Kapna Jlinnes, Otro Mioitepa, Maptuna Tepexos-
cpkoro, Kapita 3i6epra i Epacra ['ekkens, a 10 CydacHUX MOJISKYJIIPHUX (ijoreHeTrKiB Tomaca
Kapaimwe-Cwmita, EHpro Pomxkepa, CiHn AUt i iHINKX, Kap AMHATIBHO 3MIHHJIH 3aTJIbHY Bi3iFO IUX
OpPraHi3MiB 1 3pEIITO0 BUPILIMIM IpobieMy «uapcTsa xaocy JliHHes». OHaK KITIOYOBUM acIeK-
TOM, SIKHi1 1X yciX 00’ €/IHY€, € CTBOPEHHS YUCTHX XKUBHUX KYJIBTYp «IIPOTHCTIBY, SIKi i CITyTyBanu
JocTigHuM MatepianoM. OKpiM BChOTO, KYJIBTYPH «IIPOTHCTIBY € BAKIMBUMU Y HABYAILHOMY
nporieci ¥ maroToi (axiBIiB-010J10TiB, 30KpeMa, PO3BUTKY HABUIOK MIKPOCKOITi{, CTBOPSHHS
MOKUBHUX CEPEIIOBHII, PYTHHHUX MPOLEAYP TIepeciFoBaHHs 1 BUBSCHHS YMCTHX JIiHIHA. MeToro
HaIoi poOOTH € CTBOPEHHS CTaOUILHOT HABYAIBHOI KOJIEKLIT YACTUX KyJIbTYp HMPOTHCTIB, sKa O
CIIyTyBajla HAOYHUM MaTepiaJ'IOM I J1aOOPaTOPHHX 3aHSATh CTYJCHTIB 1 iX BUKOPHCTAHHS JUISL
eKCTIEPUMEHTAITBHIUX JOCTITHUIBKIX POOIT ¥ MaH6yTHLOMy HasiBHiCTE BIacCHHX T1a00paTOPHIX
KyJIKTYp JI03BOJIA€ ICTATHHO BUBYATH KUTTETISUTEHICTD HpeI[CTaBHI/IKlB pym Amoebozoa, Ciliata
i Chlorophyta He3axeXHO Bill TOPH POKY, 320€3MEUyIOUH CTANICTh Ta BiATBOPIOBAHICTH PE3yITh-
TaTiB HABYAJILHUX EKCIIEPUMEHTIB.

Ha croromHi HaMH CTBOPEHO HH3KY BHUCOKOSIKICHUX KYJBTYP «IPOTHCTIBY» BKIIFOUAIOUH
idyzopitt (Ciliata): Paramecium caudatum Ehrenberg, 1838, Paramecium aurelia (O.F. Miiller,
1773), Stylonychia mytilus (Miiller, 1773); Amoebozoa — Amoeba proteus (Pallas, 1766) i 3enennx
Bogopocreit (Chlorophyta) — Chlamydomonas globosa (Snow, 1903). Yci kyneTypu Oy 1305160~
BaHi 3 IPUPOTHUX BOAOHM [BaHO-DpaHKiBChKa I OKOJHITH 3 TOJAIBIINM KyJIbTHBYBAaHHSM Ha IO-
JKMBHHX CEpPENOBHUINAX. Y TPUMAaHHS KyJIBTYp 31HCHIOEThCS B JlaGopatopii ¢inoreHii Ta eBosromnii
TBapHH. J1J1s1 KOXKHOT TPYIH IPOTHCTIB OYJI0 MiTi0paHo BiIMOBIIHUN THII TOXKUBHOTO CyOCTpary.
HaiiBrmry e(eKTHUBHICTh SIK CEPETOBHIN TOKA3aJM MBI CYCIICH3ii TEKapChKUX JPLKIDKIB
(Saccharomyces cerevisiae Meyen ex E.C. (Hansen, 1883), ocobnuso st kynstuByBanHs Ciliata
it Amoebozoa. [lepumx xynpTuByBanu y 100 mi mpobipkax DanbkoH y BOAHIM KOJIOH] 3 Xapyo-
BOIO CYCIICH3I€I0, a JIPYTUX — Ha arapoBOMY CEPEIOBHIII 3 IPIKIHKOBOIO CYCIICH3IEI0 y YarKax
Hertpi. dns xymeruyBanas Chlorophyta Takoxx BukopricToByBau npobipku DaibkoH i3 ceperno-
BUIIIEM Ha OCHOBI PO3YMHEHOTO KOMIUICKCHOTO MIiHEPAIIBHOTO TOOpUBA Y TAUT-00KCI 3 JIFOMiHiC-
HEHTHUMH JIaMITaMH 1 hotoniepiomusmom 16/8 rox.

Hamri pe3ynbrati mokazand e(eKTHBHICTH PO3POOJICHOTO aNrOpUTMY 130JIAIIi, IO
JIO3BOJIWJIO OTPHMATH CTaOUIBHI YHCTI KyIbTYpH HU3KH BB Amoebozoa, Ciliata it Chlorophyta.
[nsxoM MOCITIIOBHHX TEpeciBiB OyiI0 MOCATHYTO ITOBHOTO OYMIIEHHS 3pa3KiB Bi CYITyTHBOL
Mmikpobiotr. Hapasi BemyTbcsi poOOTH 31 BBEACHHS Y KyJbTYpPY IHIIAX «IIPOTHCTIB» 13 TPy
Excavata i Heterokontophyta a1 moBHOTO 3a6e3neueHHs Kadenpu 6iomorii Ta eKoorii HaBYab-
HHMM MatepiajioM i CTBOPEHHS OCHOBH JUTSl MAHOYTHIX KCIIEPUMEHTATBHHX JIOCIIKCHb.
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PE3YABTATW MOP®OAONY HOI TA MOAEKYAS PHOI IAEHTM"(DIKALI,I'I'
MAAAPIMHUX KOMAPIB Y LLEHTPAABHIM YACTUHI OAECBKOI OBAACTI
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Rudik V., Chebotar S. RESULTS OF MORPHOLOGICAL AND MOLECULAR
IDENTIFICATION OF MALARIA MOSQUITOES IN THE CENTRAL PART OF ODESA
REGION. The species composition of malaria mosquitoes in the biotopes of the central part of
Odesa Region (Odesa and Berezivka districts) was assessed using morphological identification
combined with ITS2-based molecular analysis. The study revealed considerable diversity within
the Anopheles maculipennis s. 1. complex and confirms the relevance of molecular identification
approaches for improving the accuracy of entomological surveillance and malaria risk assessment
in regions with cryptic species complexes.

Matsipist 3aJIUIIAETHCS AKTYTBHOIO 3aTPO30K0 JUTsl FPOMAJICHKOTO 3710POB’s1,  KOMapi poy
Anopheles, 30kpeMa ipeICTaBHUKN KOMIUIEKCY Anopheles maculipennis s.1., MatOTh KITFOUOBE eITi-
JIEMIOJIOTIYHE 3HAYSHHS SIK TiepeHocHUKH Plasmodium spp. (ECDC, 2023). TpauitiiHi ysBiIeHHS
PO CKJIaJ] MAJISIPIHUX KOMapiB YKpaiHu, chopMOBaHi Ha OCHOBI MOP(OJIOTTYHUX 1 IIUTOTCHE-
tiuaux o3Hak ([Ipenmens, 1937, 1941; Ulepemer, 1998; IllyBamikoB, 2008), Oyiu CyTTEBO
YTOYHEHI 3 YIPOBA/PKCHHSAM MOJICKYJIIPHO-TEHETUYHUX METOJIIB, 30KpeMa JUIsl KOMIUICKCY An.
maculipennis s. 1. Y nonepenHix MOIEKyISIpHO-TEHETHYHNX TOCTiKeHHIX 11t OfechKoi oomacTi
BCTAaHOBJICHO HAsIBHICTh BUMIB An. melanoon ta An. labranchiae (Pynix, Yebotap, 2025), mo
BKa3ye Ha CKJIQAHILLY CTPYKTYpy (ayHU MaTApiliHUX KOMapiB perioHy, HiK BBaXKaJIoCs paHille.

MeToro TaHOTO JOCTIPKEHHS OyJI0 PO3IIUPEHe BUBYECHHS BHIOBOTO CKIATy MaISIpidHUX
KOMapiB y pI3HOTHITHHX OioTOImax IEeHTpaIbHOI YacTHHH Ojecbkoi 00JacTi 3 aKIEHTOM Ha
MPEJICTABHUKIB KOMIUTEKCY An. maculipennis s. 1., 13 Bukopuctanasam 1TS2-mapkepis p/[HK. ¥V
2023-2024 pp. 00cTe)EHO BOTHI O10TOIH BOCBMH JIOKAIIIH IIEHTPAITBHOT YacTHHH O1echbKoi 001acTi
(Omechkwii 1 bepe3iBchbKHiA paiioHN ); BiiOpaHo 446 THYMHOK MAIPIHHIX KoMapiB. Mopdororiany
ineHTH(iKAaIiI0 TPOBOIMIM 3a ClieliatizoBaHiMy Bu3HauHuKamu (Becker et al., 2020). ['eromHy
JHK Buainsim 3 iHauBigyansHuX 0coOuH i3 Bukopuctanusim CTAB-merony. [TVIP-inentudixartito
BHKOHYBAJIH 3 BHIOCHeM(pidanMHy npaiimepamu 1o ITS2-periony p/IHK, 3anpornoHoBanuMu 11st
JmdepeHiianii BUIiB koMruiekcy An. maculipennis s. 1. (Proft et al., 1999) 13 mopansimmM enexTpo-
(hopeTHUHNM aHaJTi30M MpOIyKTiB amrntidikarii (Bassam et al., 2007). 3a pesymsraramu Mopdo-
JioriuHol imeHTH(IKAIl cepen 446 MTOCTDKEHNX JIMYMHOK BH3HAYEeHO 316 0COOMH KOMILICKCY
An. maculipennis s. 1., 118 — An. hyrcanus ta 12 — An. claviger. MonekyinsipHa iieHTHbIKAIis METO-
noMm TIJIP nospoimia po3pi3HATH TUSITh BUIIB KOMIUIEKCY An. maculipennis s. 1. 32 JTOBKHHOIO
Buocrenupivanx amrtidikoBanux ¢parmentiB ITS2-periony pIHK: An. atroparvus — 117 n.H.,
An. labranchiae —374 n.H., An. maculipennis s.s. —410 L.H., An. melanoon — 224 .H. Ta An. messeae
— 305 m.H. 3aranrpHa yacTKa BUIIB y perioHi 3 95% IOBipuMMHM iHTEpBanaMH CTaHOBHJIA:
An. hyrcanus — 26,5 + 4,1%, An. melanoon — 20,6 + 3,8%, An. atroparvus — 17,3 + 3,5%,
An. messeae 16,8 = 3,5%, An. maculipennis s.s. 11,2 + 2.9%, An. labranchiae — 4,9 £+ 2,0%,
An. claviger — 2,7 + 1,6%. CIiBBiTHOIICHHS BUIIIB MATSIPIHITX KOMApPiB iCTOTHO BIIPI3HAIOCS MK
OKPEMIMH JIOKAITITETAMH, 110 BiTOOpakae eKOJIOTUHY HEOJHOPITHICTH YMOB (hOPMYBaHHSI BUTDTi/I-
HUX OioToriB. Dikcarlis BUAIB An. labranchiae Ta An. melanoon y pi3HOTHITHHAX 010TOMAX HEHTPATb-
HOI yacTrHN OfechKoi 00J1acTi CBITIUTS MO 1X CTaOUIBHY MPHICYTHICTE Y CKIIal Cy9JacHoi (hayHu
MaJBIPIHHIX KOMAapiB perioHy. 3 ypaxyBaHHAM IiATBEPILKEHO! BEKTOPHOI poni An. labranchiae B
kpainax [TiBnenno-CximHoi €Bpormu (Ivanescu et al., 2015; Boccolini et al., 2017; Calzolari et al.,
2021), HasIBHICTh KUTHKOX BHAIB KOMIUICKCY An. maculipennis s.l. NOIIBHO BpaxoBYBaTH IPU
OLIiHIIi MOYKJIMBHIX CIIEHapiiB TpaHcMicii Masspii B YkpaiHi.

Y GioTomax meHTpanbHOT yacTHA Ofiechkol 00J1acTi MATBEPHKEHO HASBHICT CEMU BHIIB
MaJBIPIHHAX KOMapiB, 3 SIKUX IT’SITh HAJICKATh 10 KOMILTEKCY An. maculipennis s. 1. 3acTocyBaHHSI
ITS2-mapxkepiB mpoaeMOHCTPYBAIO e(peKTUBHICT MOJIEKYILIPHOI iIeHTH(IKALIT KPUTITHIHNX BH/IIB
Ta JTOUUTHHICTH BUKOPUCTAHHS IIHOTO TIX0Y Y PEriOHATBHUX €HTOMOJIOTTYHUX JOCITIIKSHHSX.
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OBAIK ®AYHWM 3A AOMOMOTOH ®OTOMACTOK HA TEPUTOPIT
MPUPOAHOTIO SANOBIAHMKA «PO3TOYYA»
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M. Jlvsis, 79005, Vrpaina; e-mail: tonya.tarasoval 23@gmail.com

Tarasova A., Strus Yu., Strus V., Martsiv M., Dykyy I. SURVEY OF FAUNA USING
CAMERA TRAPS IN THE ROZTOCHCHYA NATURE RESERVE. Data from an expanding
network of up to 20 concurrently operating camera traps deployed across 31 locations between
2020 and 2025 were analyzed. The total monitoring effort amounted to 1559 trap-days. From a
total of 88448 images, 5249 fauna observations were recorded. A total of 34 species were iden-
tified, with Capreolus capreolus, Vulpes vulpes, and Sus scrofa being the most frequently recorded
mammals. Birds were also documented, with Columba palumbus being the most active.

O6mik daynun B Mexax [IpupoaHoro 3anoBinHuka «Po3touadsi» Mae pyHIaMeHTaIbHE 3Ha-
YeHHsI JUTA aHATI3y TUHAMIKH TIOMYJIIIA Ta po3poOKH CTpaTerid oXopoHH mpupoau. s mo-
CIIJDKEHHsI BUKOPUCTOBYBaH kamepu mozeneit UOVision UV-557, UOVision Select 30, Suntek
HC-900A ta HC-910A. Yci kamepH Bifi TOUaTKy eKcIUTyaTtanii pyHKI[IOHyBaIH y Oe3epepBHOMY
pexuMi — 1iI0000BO Ta IPOTITOM yChOro poky (Strus et al., 2026).

Mepexy (porornacTok po3mHproBaM mocTynoso. Y 2020-2021 pp. pyHKIIoHYBaO Bix 4 10
9 npunais, a 10 2024 poKy KUIBKICTh OTHOYACHO IpaItorounx kamep aocsriia 20. [Tpuriu po3-
MILIEHHS IPUJIAJIIB TaKOX 3MiHIOBaH 3 yacoM. Y 20202023 pp. jokaitii o0upa 3 MeToro 3abe3-
TMIeYEHHS] MaKCUMAILHOTO OI0TOMIYHOTO PI3HOMAHITTS Ta Oe3neku 00aHaHHA Bil Kpaabkok. I1o-
ypHa4u 3 2024 poky, BigOyBcs mepexia 0 CUCTeMaTHYHOTO ITiIX0Ly: KaMepH MOYaIi PO3MIIITy-
BaTH y TIEHTPOINaX PeryJsipHOi CITKH po3mipoM 1x1 kM. Takwuii minxin 3a0e3redye OUTbII HeyTie-
pemKeHui BUOIp MiCIlb, CTATUCTHYHY HE3ISKHICTD CIIOCTEPEKEHD Ta PENPE3eHTATUBHICTD JaHMX.

3a pe3ynbTaTamu aHamizy 88 448 300pakeHb, OTpUMaHuX 13 PoTornacTok, Oymo igeHTudi-
KoBaHO 35 647 3 TBapuHamH, sIKi BiANOBiAArOTh 5249 nerekiisM (IeTeKuis 00’emHye 1HKOIN
oinpmie gecatu ¢ororpadiit), 3 skux Oyso nmpoanaiizoBaHo 8010 300paxeHb. 3arajioM BUSBIICHO
34 By TBapuH, o Oy 3adikcoBani Ha 5109 300paxenHsx. HaiGumb yrcepHO MpeacTaBie-
Ha capHa eBporieiiceka (Capreolus capreolus), sika 3apeectpoBana 3138 paszis (61,4%). docuts
YacTo Tparuisiiacs Takox JMcuid 3Budaiina (Vulpes vulpes) — 696 inentudikariit (13,6%). Cepen
IHIIMX BUIIB Big3HAUeHO kabaHa aukoro (Sus scrofa) — 426 imentudikaniii (8,3%), 6opcyka
eBporeiicekoro (Meles meles) — 192 sumanku (3,7%) ta cobaky cBitickkoro (Canis familiaris) —
159 Bunanxis (3,1%). Jemo pimme Tparsumcs KiT Jgicouit (Felis silvestris) — 97 inentudikariit
(1,9%), mock (Alces alces) — 91 (1,8%), 3aeub cipuit (Lepus europaeus) — 61 (1,2%), onens 6maro-
ponuuii (Cervus elaphus) — 57 (1,1%). Meniue 1% peectpartiii — kynuiis JiicoBa (Martes mar-
tes) — 45 BunakiB, TXip JicoBuid (Mustela putorius) — 23, Oinka 3Bu4aiina (Sciurus vulgaris) — 16.

Kpim Toro, 3a ronomororo goronactok 0ys10 3adikcoBaHO TaKi BUAW NTAXIB SK MPUITYTCHb
(Columba palumbus) — 23 Bunankw, KpwkeHb (Anas platyrhynchos) — 16 Bumaukis, coBa
JIoBroxBocta (Strix uralensis) — 12 Bumajkis, yars cipa (Ardea cinerea) Ta coiika (Garrulus
glandarius) — o 10 Bumazki, KaHIOK 3BUYaiiHuii (Buteo buteo) — 6, coBa cipa (Strix aluco) — 5,
cuHuns Bemuka (Parus major) — 4. Tlo 3 Bunaaku ¢ikcaniit Binbmanku (Erithacus rubecula),
ocoina (Pernis apivorus), apo3na dyopHoro (Turdus merula). I1o 2 inenTudikarii Oyio B yenypu
BeNHKOi (Ardea alba), koctorpusa (Coccothraustes coccothraustes), oB3uka (Sitta europaea) ta
nposna criBodoro (Turdus philomelos). Takox TparwisiMcss TIOOAWHWYHI BUIMAJIKA PEECTPAIIii
scTpy0a manoro (Accipiter nisus), nenexu dopHoro (Ciconia nigra), cinyksu (Scolopax rusticola)
Ta BoJIoBOro ouka (7Troglodytes troglodytes).

OtpumMaHi pe3yibTaTH OOJIKIB BiIOOPaKArOTh aKTyaJbHHUH CTaH Ta BHIOBY CTPYKTYPY
TOMYJISIIH AUKUX TBapuH (32 Bumy, 3 HUX 5 BumiB € pinkicammu (UKY, 2009)) wa Tepuropii [13
«Pozrouusy. 1i maHi CTBOPIOIOTH 0a3y I MOJANBIIOT0 MOHITOPUHTY O10pi3HOMAHITTS Ta MO-
KyTb OyTH BUKOPHUCTAHI ITiJ{ 4ac pO3pOOKH 3aXO/iB 3 OXOPOHH HPUPOJHUX KOMIUICKCIB 3aII0Bi/I-
HHKA.
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CTEPEOTMIMHA MOBEAIHKA BEAMEARA BYPOTIO (URSUS ARCTOS ARCTOS L.)
3A Al YHHMKA EKCKYPCIMHOIO TYPEYBAHHSA B YMOBAX HEBOAI
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Tsap A., Reshetylo O. STEREOTYPIC BEHAVIOR OF THE BROWN BEAR (URSUS
ARCTOS ARCTOS L.) UNDER THE INFLUENCE OF VISITORS' DISTURBANCE IN THE
CAPTIVITY CONDITIONS. The character of stereotypic behavior and animal welfare of a cap-
tive brown bear in the Domazhyr Bear Sanctuary was analyzed. Behavioral patterns were com-
pared during the days with visitors and without them. Increased visitor presence was associated
with a higher frequency of stereotypies, indicating reduced welfare. The results may be used to
optimize enclosure management and reduce stress-related behaviors.

[ToBemiHKOBa aKTUBHICTH 1 HASIBHICTh CTEPEOTHITIH € KIFOUOBUMH 1HAWKATOPaMH J100po-
OyTy TBapuH y HeBoi. Y Oyporo Beamens (Ursus arctos arctos L.) cTepeoTUITHa TIOBEIHKA YacTO
(OpMyEThCS BHACIIIOK XPOHIYHOTO CTPECY, 3yMOBJICEHOI0 OOMEKEHICTIO Cepe/IOBHIIA Ta BILIU-
BOM BiJBiTyBadiB. AHaTi3 JEHHOIO PUTMY aKTHBHOCTI TBAapHHU JIO3BOJISIE OLIHUTU CTYIIHB ii
ajanrarii 10 yMOB YTpUMaHHs Ta BU3HAYNTH YMHHHKH, [0 HETaTHBHO BIUIMBAIOTH Ha il CTaH
(Montaudouin, Le Pape, 2004).

Mertoto poOoTH OyJI0 BUSIBUTH BIJIMIHHOCTI Ta YaCTOTY POSIBIB CTEPEOTHUITHOT MOBEIIHKH
BexMed Oyporo B yMOBaxX HEBOJI 32 HACHIAKAMHU BIUIMBY YMHHHKA €KCKYpCIHOTO TypOyBaHHSI.
O06’exT — BeaMinp Oypuil 3 BUpQKEHUMH CTEPEOTHITYBAaHHSM, CTaTh — caMKa Oyporo BeaMens,
Bik— 21 pik, kmuka — «Manrytkay. CrocTepe)KeHHsI IPOBOAWIM Y BEIMEKOMY HPHTYIIKY
«lomaxup» HaBecHi 2024 poky 3 11:00 mo 18:00 y aHi 3 BixBixyBadamu Ta 63 HUX. Peectpariiro
MOBEIIHKY TBapWHHU 3IHMCHIOBAIM MOXBIWIMHHO (Mattiello et al., 2014). Bunursim BiamoBiaHi
KaTeropii akTUBHOCTI, TACUBHOCTI Ta CTEPEOTHUIii (IOBTOPIOBAHI PyXH, B3aEMOJIIS 3 €IEMEHTAMU
00MEKEHOT0 CepeIOBHIIA TOIIO). AHAJI3yBaJI BAKOPUCTAHHS BEIMENIEM Pi3HHUX 30H BOJILEPA.

BcranoBiieHo, o y JTHI 3 TPUCYTHICTIO BiJBIIyBadiB YacTKa CTEPECOTHITHOI TOBEIIHKH
TBapUHHU 3pocTac Ha 63%, 30KpeMa, e BISBILIETECS Y 3pOCTaHHI YaCTOTH JIOKOMOTOPHHX PYXIB,
SIKI TIOBTOPIOIOTHCS, Ta 3HM)KECHHI TPUBAIOCTI MACHBHOTO BiJIMMOYMHKY. JI0 TOTO K, aKTHBHICTh
BeIMe/Is 3MINIyBajlacs B 30HU BOJILEPA, TIOB’SI3aH1 3 MPUCYTHICTIO JIFOJIEH. 3a BiJICYTHOCTI X Bill-
Bi/lyBauiB oBe/IiHKa Oyr1a GBI Pi3HOMAHITHOIO 1 30a1aHCOBAHOIO, 1110, 3TIHO 3 JITepaTypHUMH
naanvu (Tetley, O’Hara, 2012), BKka3zye Ha Kpamniuii CTaH TBapHHH.

[TpucyTHICTE BiIBITyBaYiB € B&XKJIMBAM YHHHUKOM ()OPMYBaHHS UM MiATPUMAHHS CTEPEO-
THUITHOI MTOBEIHKU BeIMeIsl Oyporo Ta MOXKe HETaTHBHO BIUTMBATH HA Horo cTaH. OnThMizartis
YMOB yTPHMAaHHS 1 3HIKEHHS aHTPOMIYHOTO HABAHTAXEHHS Y BUIVLI €KCKypCiifHOrO TypOy-
BaHHS € HEOOX1THUMH JUTS TOKPAILICHHS TOBEIIHKOBOT'O CTAHy TBAPHHH.
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PE3YALTATU AHAAI3Y MEAETOK CUMYXU (TYTO ALBA L.) 3 TEPUTOPII
YKPATHCBbKOIO MOAICCA (BOAMHCBbKA OBNACTb)
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Chaban S., Dykyy L., Kiyko A. RESULTS OF ANALYSIS OF BARN OWL (TYTO
ALBA L.) PELLETS FROM THE TERRITORY OF UKRAINIAN POLISSIA (VOLYN
REGION). The basis of the barn owl diet in Ukrainian Polissia consist of representatives of
mammals from three families: Muridae — 42.2%, Arvicolidae — 28.9%, Soricidae — 28.8%.

ApeasioM CHUITyXH KpaIr4acToi JOHEIaBHA BBYKABCS 3aXiJHAH perioH Ykpainu: 3akaprnar-
11, [Ipukapmarts ta [logimis; mOOTUHOKI OCOOMHU 3piKa MOXYTh TPAIUIITUCS Y BEIHKHX
mictax — JIbBiB, IBaHO- (DpaHmBCLK Yixropon, YepHiBii (TaTapI/IHOB 1973). B VKpa1H1 e
piIKiCHWI TTaX, 3aHeceHud 110 UepBOHOT KHUTH YKpalHH 13 crarycoM «3HuKatouni» (UKY,
2009). OcenseThes y HACEICHHUX MYHKTaX 1 Oyaye THi3a B 3aKMHYTHX KaM’ SHHX OYIIBJISAX, Ha
TOpUILAX, A3BIHULISAX Ta 3p1zn<a y nymnax aepes (Heneran, 2009). Baitky 2025 p. 6yso Brepiie
3apeecTPOBAHO BHIIAJIOK THI3TyBaHHS CHITyXH Ha TepUTOpii YKpaiHCBKOro [Momiccs, a came y
BonuHchKiii 0001., 1 Ti )KUBJICHHS € HEeMOCIIDKCHUM. BUSBICHO THI3yBaHHS CHUITYX Y THI3ZO0BIH
ckpuHbll y ¢. Koznis BonoauMupcbkoro p-Hy, Ta BUBEICHHS IIOTOMCTBA — 3 MTAIICHAT. bins
THi3a OyB BimiOpaHuid MaTepia (IIeJIeTKH) VT TAHOTO JOCIiKESHHS.

I pyHTOBHI HOCTiIKEHHS TPODIKK CUITYXH Ha 3aKapriaTTi OKA3aJIH, 1O JIO ii pallioHy BXO-
JuTh 19 BuniB (Ta iHIIMX TaKCOHIB) TBAapWH, cepell SIKUX NOMiHyOTh Microtus arvalis 1 Sorex
araneus (3aropoanuit Ta iH., 2016; Hpebet, Ilokputiok, 2025). 3anexHo Bix reorpagivyHoi nm-
poTH y 3axijHiil €Bpori XapuyBaHHS CUITyXH JuepeHIliiioBaHe: Ha MMIBHOYI — MEHIIIa TpOoQidHa
PI3HOMaHITHICTh PAIIOHY Ta BY3bKHIA CITEKTP XIDKAIITBA, ajle € BUCOKA PI3HOMAaHITHICTh JPIOHMX
ccaBuiB. Ha miBHi HaBIaky — BenuKa TpogiuHa pi3HOMAHITHICTh PALIiOHY, 3 HU3BKUM BUIOBUM
pi3HOMaHITTAM ccaBliB. HemocTaya rpu3yHiB Ta MiIMIIEBUX KOMIIEHCY€ETHCS HAsSBHICTIO KOMaX,
amdibid, penmiii Ta nTaxi (Herrera, 1974). I1pu Hectadui HEOOXiHOT KUTBKICTI DKi, OJM3BKO
60% mopocmux OCOOMH CHITyX HE PO3MHOXKYIOTHCS, & CMEPTHICTD MTAIICHAT MOXKE OCSTaTH
100% (Benedek et al., 2007).

Marepianu 1y gaHOrO JOCHIIKEeHHS Oynm 310paHi AHzapiem Kuiikom BmpomoBik
munag 2025 poky. 3aranom, y X0l HOCHipKeHHs, TpoaHaitizoBano 18 nenetok (45 06’exTiB
JKUBIICHHS) CHITyXH KPamrdacTol, METOIOM po300py MENIETOK TS TOCTIPKEHHS pallioHy mTaxa
(ATamacs, 2004).

OCHOBHUMH 00’€KTaMHU JKHUBJICHHS CHITyXU € TIPEICTAaBHUKH i3 pomuH Soricidae (Sorex
araneus — 20,0%), Muridae (Apodemus sylvaticus — 17,8%; Apodemus flavicollis — 13,3%; Mus
musculus — 11,1%) ta Arvicolidae (Microtus arvalis — 11,1%).

JlonaTkoBMMH 00’€KTaMH >KUBJICHHS CHITYXH € 6 BHIIB 1 TaKCOHIB, TaKWX siK: Microtus
oeconomus — 8,9%, Sorex minutus — 2,2%, Crocidura suaveolens — 4,4%, Microtus subbter-
raneus — 6,7%, Myodes glareolus —2,2%, Neomys fodiens — 2,2%. Y Tpymy H0IaTKOBUX 00 €KTIB
JKUBJICHHSI MU BiJTHECIT BU/IN, YUCENBHICTh SKUX B PaIliOHI 3HAXOIUThCS B Mexkax 1—-10%.

TakuM YMHOM, OCHOBY paIliOHy CHITyXH B Mexax YkpaiHcekoro Ilomicest ckiamaroTh
TPEJICTABHUKY TPHOX POIUH MikpoMamaiid: Muridae — 42,2%, Arvicolidae — 28,9%, Soricidae —
28,8%. OCKLIBKH JaHe TOCTIPKSHHS XapayBaHHs CUITyXH IPOBOMTHLCS BIiepIiie st BolTuHChKOT
00nacTi i Mae HEBENMKY BHOIpPKy, HE BHKIIOUCHO, IO /IO PAliOHy TaKOX MOXYTh BXOIHUTU
BUIAIKOBI )KEPTBHU y BUIIISIII KoMax, ampibilt, penTutiii i ApiOHUX NTaxiB.
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Boiko T., Shparyk V.

KNOWLEDGE GAPS IN PREIMAGINAL BIOLOGY OF GENUS BRACHYOPA (DIPTERA:
SYRPHIDAE): IMPLICATIONS FOR TAXONOMY AND ECOLOGICAL RESEARCH

Vasyl Stefanyk Carpathian National University, Shevchenko St., 57, Ivano-Frankivsk, 76018, Ukraine;
e-mail: tetiana.boiko.22@pnu.edu.ua, viktor.shparyk@cnu.edu.ua

Despite the ecological significance of Brachyopa hoverflies as saproxylic forest insects,
knowledge of their preimaginal stages remains fragmentary, with larvae described for less than
half of European species and puparial descriptions available for fewer than a quarter.

The genus Brachyopa Meigen, 1822 (Diptera: Syrphidae) comprises approximately 40 spe-
cies distributed across the Holarctic, with 20 species known from Europe (van Steenis et al., 2020).
These saproxylic hoverflies are ecologically important indicators of forest habitat quality, yet their
immature stages remain poorly studied. The genus is divided into two larval ecology groups: in
sap runs under bark (B. bicolor, B. insensilis, B. pilosa), and in tunnels created by saproxylic
Coleoptera (B. dorsata, B. vittata, B. panzeri) (Krivosheina, 2005).

A comprehensive review of preimaginal descriptions across 20 recognized European
Brachyopa species reveals critical knowledge gaps. The larvae have been described for only
10 species (47.6%), while puparia are documented for just 5 species (23.8%). Larvae of numerous
species, including B. obscura, B. plena, B. bimaculosa, B. cinerea, B. grunewaldensis, B. silviae,
B. testacea and B. vernalis, remain entirely unknown (van Steenis et al., 2020).

Knowledge quality and completeness vary considerably, even among the species with
described larvae. Only B. panzeri possesses complete morphological documentation including
chaetotaxy map, graphic images, optical photographs, and SEM imagery (Shparyk & Zamoroka,
2021). B. bicolor and B. insensilis have detailed descriptions with graphic images and photographs,
but lack chaetotaxy maps and SEM. B. atlantea, B. dorsata, B. pilosa, B. scutellaris, and B. vittata
possess only basic descriptions with graphic images, without standardized chaetotaxy maps,
optical photographs, or SEM. Published identification keys (Krivosheina, 2005; van Steenis et al.,
2020) contain inaccuracies in morphological nomenclature, with structures numbered without
positional reference to chaetotaxy maps, complicating interspecific comparisons and reliable larval
identification. The high proportion of species with unknown or incompletely described premia-
ginal stages significantly impedes ecological assessment and phylogenetic understanding of these
important saproxylic hoverflies.
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Malaniy V., Zamoroka A.

KARYOTYPE FEATURES OF LONGHORN BEETLES (COLEOPTERA: CERAMBYCIDAE)

Vasyl Stefanyk Carpathian National University, Shevchenko St., 57,
Ivano-Frankivsk, 76000, Ukraine; e-mail: viktoriia.malanii.22@pnu.edu.ua

Cytogenetic studies of the beetle family Cerambycidae constitutes a fundamental frame-
work for understanding evolutionary trajectories and phylogenetic relationships within this highly
diverse group of insects. Contemporary research encompasses several major directions, ranging
from the primary description of chromosome complements in newly examined species (Yagmur,
2017; Aslantas, 2018) to in-depth analyses of sex chromosome evolution and the role of hete-
rochromatin in meiotic recombination (Dutrillaux & Dutrillaux, 2023, 2019). Karyological data
have proven to be essential for resolving complex taxonomic issues, including the clarification of
species status within the problematic complexes such as Morimus Brullé, 1832, and the confirma-
tion of generic independence, for example in Vadonia Mulsant, 1863 (Okutaner et al., 2011, 2012).
Another important aspect involves the study of karyotype instability in Neotropical Brazilian
species, which exhibit a tendency toward chromosome number reduction through centric fusions.

Despite the presence of a conservative ancestral karyotype in Polyphaga (2n =20, 9AA +
Xyp) (Giannoulis et al., 2020), Cerambycidae display remarkable chromosomal diversity. Diploid
numbers vary widely across the family. Among the lowest values recorded are 2n = 12 in
Stenopterus rufus (Linnaeus, 1767) (Aslantas, 2018) and 2n = 10 in Callichroma sericeum (Fabri-
cius, 1792) (Ferreira et al., 1993). At the opposite extreme stands the Vesperidae, particularly
Vesperus xatarti Dufour, 1839, which possesses an exceptionally high chromosome number
of 53(3)-54(%), resulting from multiple cycles of chromosomal fragmentation (Dutrillaux et
al., 2007).

Sex determination systems in Cerambycidae are also characterized by considerable
plasticity. The most widespread is the “parachute” system (Xy,), in which a small y chromosome
associates with a larger X chromosome during meiosis (Yagmur, 2017). Alternative systems also
occur, including the standard XY system, which is typical for many Prioninae (Dutrillaux, 1970).
A notable evolutionary event within Lepturinae was the complete loss of Y chromosome in tribe
Lepturini, leading to the emergence of an X0 system (2n= 19 in males), which represents a reliable
synapomorphic character (Dutrillaux & Dutrillaux, 2018). More complex configurations have also
been documented, such as multiple sex chromosome systems (XY1Y2 in Vesperus Dejean, 1821;
XYY in Solenoptera Audinet-Serville, 1832), neo-sex systems (neo-XY) arising through auto-
somal translocations (Giannoulis et al., 2020), and the incorporation of supernumerary B
chromosomes into the sex chromosome complex (Kido & Saitoh, 1987).

Many contemporary studies are based on the standardized methodology proposed by Rozek
(1994). This protocol involves hypotonic treatment of tissues followed by stepwise fixation in
Carnoy’s solution (3:1) with gradual increase of acetic acid concentration to preserve chromosomal
structure; preparations are subsequently stained with Giemsa. The application of this unified
approach ensures comparability of results across studies and with our ongoing research, which
includes several species of the local fauna as well as laboratory cultures used as a test group
(Malaniy & Zamoroka, 2025).
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DEVELOPMENT AND VALIDATION OF A BASH AND
R-BASED BIOINFORMATIC PIPELINE FOR ENVIRONMENTAL DNA
METABARCODING AND BIODIVERSITY ASSESSMENT

V. N. Karazin Kharkiv National University, Svobody Sq., 4, Kharkiv, 61022, Ukraine;
e-mail: shabanov.vova24(@gmail.com

Environmental DNA (eDNA) metabarcoding is an approach for non-invasive biodiversity
monitoring. The use of eDNA metabarcoding is offering a highly sensitive alternative to traditional
survey methods (Lacoursié8re-Roussel, 2018). Our study introduces a custom bioinformatic
pipeline designed for the analysis of high-throughput sequencing data, which was obtained from
the water bodies of Kharkiv region, specifically optimized for Oxford Nanopore platforms. While
the scientific community has produced a wide variety of bioinformatic software for metabarcoding
analysis, selecting and integrating tools into a cohesive workflow remain a significant challenge
(Hakimzadeh, 2024). The presented workflow integrates Bash shell utilities and R scripts to
streamline data processing from raw reads to taxonomic classification. Raw FASTQ data
undergoes rigorous quality control using fastp with a mean quality threshold of 20 and sequence
length filtering via segkit to ensure the exclusion of low-quality fragments and artifacts.

Taxonomic assignment is facilitated through a refined version of the Barcode of Life Data
Systems database, which was pre-processed and filtered to remove redundant sequences and
ensure compatibility with the BLAST algorithm. After alignment with blastn, results are filtered
based on the percentage identity, e-value, and minimum alignment length. This was made to
improve the accuracy of identification for unknown sequences in environmental samples (Pappa-
lardo, 2021). Hierarchical taxonomic parsing and visualization are executed in R, allowing for
detailed ecological interpretation. The pipeline performance was validated against the Barcode ID
tool. Our pipeline showed efficacy in identifying diverse taxonomic groups such as Arthropoda,
Mollusca, and Chordata. Our method provides a robust and accessible framework for researchers
performing eDNA-based species richness evaluations, and helps between raw sequencing output
and actionable biodiversity data.
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Arkhypchuk A., Palianytsia L. MICROBIOTA OF FERMENTED TAGETES PATULA
L. INFUSION. The composition of the microbiota of Tagetes patula L. infusion has been
determined, which includes yeast, asporogenous and sporogenous bacteria, as well as microscopic
fungi. It has been established that yeast of the genera Saccharomyces, Brettanomyces and
Rhodotorula and lactic acid bacteria of the genera Lactobacillus and Leuconostoc participate in
spontaneous fermentation of the infusion. It has been shown that in the absence of citric acid,
fermentation of the infusion is inhibited by the metabolic products of lactic acid bacteria and
bacteria of the genus Bacillus.

YoproOpurii posiori (Tagetes patula L.) € HAUTTOMHMPEHIITMMH Cepe]T IHIIUX BUIIB POTY
Tagetes B YxpaiHi. Ix mepeBaskHO Ky IbTHBYIOTE SIK IGKOPATHBHI POCITHHH, IPOTE Pi3Hi aHATOMid-
Hi YaCTHHH LIUX POCIIMH BUKOPHCTOBYIOTh TAaKOXK IS TOKPAILIEHHS 30pY, VIS JIIKyBaHHS €MOLIii-
HHX 1 HEPBOBHUX PO3JIa/IiB, a TAKOXK LIUTYHKOBO-KHIIIKOBHX 3aXBOpIoBaHb (Romero, 2016). Huska
POOIT MpUCBSYCHA JOCTIIKEHHIO (DYHTIIMIHOI Ta OaKTEPULIMAHOI aKTUBHOCTI YOPHOOPUBLIB y
cimbebkoMy rocriomapetsi (Salechi, 2018), iX 3acTocyBaHHIO SIK JpKepesia MoMapaHIeBUX Ta/a0bo
YKOBTHX KapOTHHOIIIB, XapYOBHX KOHCEPBAHTIB, OapBHUKIB Y XapuoBiii mpomuciioBocTi (TkadyeH-
K0, 2016), a TakoX SIK MOTEHLIHHOT CUPOBUHM JUIS OJiepKaHH (DYHKIIOHATBHUX He(hepMEHTOBA-
HUX 1 (hepMEHTOBAaHUX HAIOiB NpupoaHoro noxomxeHHs (Palianytsia, 2025).

Merta po6GOTH — TOCIIHKEHHS MIKpOOIOTH CIIOHTAHHO 30pOHKEHOT0 HACTO YOPHOOPHB-
uiB 7. patula L.3 ogabmM oiep>kaHHIM (DEpMEHTOBAHOTO HAITOKO.

Caixi kBiTH YopHOOpUBLIB (7. patula L.) BuTprMyBamm y Bozi mpoTsiroM 3 mid 3a TeMrie-
patypu 25 + 1°C. OnepxaHuii TAKMM YHHOM HACTii (iIbTpYyBaM Kpi3k CUTO 3 JiaMETPOM OTBOPIB
1 MM, o dinbTpary noxaBanu caxaposy (5% BiJ MacH HacTO0), a TAKOXK JIMMOHHY KHCJIOTY
(0,15% Bin mMacu HACTOI0), PO3IMBATIM B KOHIYHI KOJIOW i3 Tigpo3aTBOpamMy 1 3ajIMIIaIM Ha
OpominHa. MikpoopraHi3My 3 HATHBHOI MIKpOOIOTH HACTOK YOPHOOPHBIIB Y BOJI BHIUISITA
TPAIUIIIHHAMH MIKpOOIOJOTIYHUMI METOJJaMH Ha arapu30BaHUX CEJICKTHBHUX CEPEIOBHINAX.
IlepBunHYy ineHTH(IKAIIO TPOBOAMIH i3 3aCTOCYBaHHIM MOHOKYJIIPHOTo Mikpockomna XS-5510
LED («MICROmed»). Mopdosiorito KIiTHH BCTaHOBIIOBAIM MIKPOCKOITIEI0 TpenapaTis, 110
TOTYBaJIH 3 OKPEMHUX KOJIOHIH Ta 3a0apBITIOBAIN PO3YMHOM (DYKCHHY OCHOBHOTO.

BusisiieHo, o CKJIaIOBUMH MiKpOOIOTH KBITIB YOPHOOPHBIIIB € JPIXKIDKI, CIIOPOTSHHI Ta
acIoporeHHi OakTepii, a TaKOXX MIKPOCKOIIYHI TpHOM. YIKe TICIsA YeTBepTOl J0OW Iporec
OpOAiHHSA HACTOK YOPHOOPHBIIIB, 10 SKOTO HE J0JaBaJIM JUMOHHY KHCIIOTY, i, BIATIOBIIHO, 3Ha-
yeHHs pH cTaHOBUIO 6,3, TAIBMYETHCS, OCKUIBKH ONTUMATIBHUM /TS APDK/DKIB 1| MOTIOYHOKHUCIIHX
Gakrepiit € pH4—4,5. MIMOBipHO, 110 acTHHA Keper KapOoHy 3aCBOIOETHCS 1HIIOW GaKTepiab-
HOIO MIKPOOIOTOF0, MMPOIYKTH OOMIHY SIKO1 HETaTUBHO BIDIMBAIOTH Ha IPLKIKI TA MOJIOYHOKHUCTTL
Oakrepii. Cepen IpikDKIB y 30pOPKEHOMY HACTOT CIIOCTEpIrainy poau Saccharomyces, Brettano-
myces Ta Rhodotorula. MixpockommyBaHHs 3pa3KiB ()epMEHTOBAHOTO MPOTATOM 7 Ji0 HACTOO
BUSIBUJIO APDKIKI 3 MOPYIIIEHIMH KIIITHHHUMY CTIHKaMH, 10 TTepe0yBay B CTaHi aBTOII3Y, 3HAU-
HY KUTBKICTh MOJIOYHOKHCITHX OaKTepiit poxiB Lactobacillus Ta Leuconostoc, a TaKOK MOOIWHOKI
KJIITHHY CIIOPOTeHHUX OaKTepiit poxy Bacillus. JlomaBaHHS IMMOHHOT KHCITOTH /10 HACTOFO YOPHO-
OpHUBIIIB 3yMOBJIIO€ aKTHBHILIIE CIIMPTOBE OPOIHHA HA MOYATKY HPOIlecy Ta mofaibiie (mmicss 10
no6u) yrBopeHHst CO; 3a y4acTio reTepo)epMEHTATHBHHX MOJIOYHOKHMCIHX OakTepiil pomy
Lactobacillus. Tlinkucnenust Hactoro 4dopHoOpuBLiB mo pH 3,5 Takox 3amobirae pocty
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HeOa)KaHUX CTOPOHHIX MIKPOOPTaHi3MiB, i, BIIOBIIHO, CIIPHSE OS3MEYHOCTI PepMEHTOBAHO-
r'0 TOTOBOT'O HATIOKO.

Omxe, y CIIOHTAaHHOMY OpOJiHHI HAacTOIO KBiTiB 4opHOOpuBLIB (7. patula 1.) GepyTsb
y4acTh APIKIDKI poaiB Saccharomyces, Brettanomyces ta Rhodotorula Ta MOOYHOKHCITI OakTepii
poniB Lactobacillus ta Leuconostoc. BcTaHOBIIEHO, 10 3a BiZICYyTHOCTI JINAMOHHOI KHCJIOTH 30p0-
JUKYBaHHSI HACTOIO ralIbMYy€ThCs MMPOLyKTaMy MeTaboi3My OakTepiii, 3o0xpema poxay Bacillus.
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Bakushyna M., Voronkova O. INTERACTION OF PATHOGENS WITH THE
IMMUNE SYSTEM. The interaction of pathogens with the immune system determines the
development and outcome of infectious diseases. Innate immunity provides the first line of defense
through physical barriers, phagocytes and inflammatory mediators. Adaptive immunity ensures
antigen-specific responses mediated by B and T lymphocytes. Pathogens have evolved multiple
strategies to evade immune surveillance, including antigenic variation and inhibition of antigen
presentation. The balance between pathogen virulence and host immune response defines whether
infection is eliminated or becomes chronic.

B3aemomisi MK MaTOreHHMMH MIKpOOpTaHi3MaMH Ta IMYHHOKO CHCTEMOIO JIFOJWHU €
KJIIFOUOBHM TIPOIIECOM, IO BU3HAYAE PO3BUTOK, IEPEOIr Ta HACIIIKY IHPEKIIIHNX 3aXBOPIOBAHb.
ITaToreHu, 0 SKKUX HaJIeXKATh OAKTEPIi, BIpYCH, TPHOM Ta HAUTIPOCTIIII, MAIOTh HA CBOTH ITOBEPXHI
crienuQidHi MOJNEKYJIH — aHTHI€HHM, IO PO3MI3HAIOTHCS pelenTopaMu iMyHHHX KITuH. Lle
3aIlyCKae KacKaj 3aXMCHHX PEeakllid, CIpsSMOBaHMX Ha elliMiHaliio 30yJHHKA Ta BiJHOBIICHHS
romeocrasy opraniamy (Janeway, 2017).

Ileprioro JiHIEIO 3aXUCTy € BPOPKSHWM IMyHITET, SKMHA BKMo4ae (isnaHi Gap’epw,
(barorUTyrOUi KIITHHH, CHCTEMY KOMIDIEMEHTY Ta Mpo3alaibHi UTOKIHM. Makpodarn Ta
HeHTpOQ M PO3MI3HAOTH MATOTEHH Yepe3 PELeTITOPH, 1110 3B’A3YI0Th [aTePHHU, XapaKTepHi I
MIKpPOOPraHi3MiB, 1 3AiHCHIONOTH iX (haroruTo3 Ta BHYTPIIIHBOKIITUHHE 3HUILEHHS (Medzhitov,
2020). [lenapuTHI KIITHHA BUKOHYIOTH KIIFOUOBY POJIb Y 3B’SI3KY MDK BPODKESHHM 1 HAOYTUM
IMYHITETOM, OCKIJIbKA BOHH ITPE3EHTYIOTh aHTHUTeH! T-miMdonuTam y IiMpOITHUX opraHax.

AnanTHBHHN IMyHITET 3a0e3leuye BHCOKY CIEIHM(pIYHICTh Ta IMYHOJIOTIUHY IIaM’SITh.
B-nimM¢pormT audepeHIionTbes Y IIa3MaTH4HI KIITHHY, SKi NPOAYKYIOTh AHTUTING, IO
HeNTpaTi3yoTh MaTOreHH, OIICOHI3YIOTh iX 1 aKTUBYIOTh CHCTEMY KOMIUIeMeHTy. LluToTokcnyni
T-niMpONMTH PO3MI3HAIOTE 1 3HUIIYIOTH KJIITHHH, 1H(IKOBaHI MiKpoopraHizaMamu abo Bipycamy,
o ooMexye normuperHst iHdexkiii (Abbas, 2021).

[TaTorenu, y cBoro uepry, BUKOPUCTOBYIOTh Pi3HOMAHITHI MEXaHI3MU yXWJICHHS Bij
IMYHHOTO KOHTpOJIO. J[0 HUX Halle)XaTh aHTUT€HHA MIHJIMBICTh, MPUTHIYEHHS (arouuTosy,
iHriOyBaHHS TNpe3eHTalii aHTUI'€HIB Ta yTBOpPEHHs OiomniBok. Hampukman, neski mramu
Staphylococcus aureus 3maTHi cHHTE3yBaTH OIIKH, IO OJOKYIOThH IO aHTUTLI, a BIPYCH,
30KpeMa TepIeCBipyCH, MOXKYTh MPUTHIYYBATH EKCIIPECII0 MOJIEKYJ TOJIOBHOTO KOMILIEKCY
ricrocymicHocti (Murphy, 2018).

Iopy1ieHHs piBHOBArk MK arpeCUBHICTIO ITATOTEHIB Ta €()eKTUBHICTIO iIMyHHOT BiATIOB1 I
TPU3BOJUTH JI0 PO3BUTKY TOCTPHX, XPOHIYHUX a00 peruauByounx iHdekmii. HagmipHa axtu-
BaIlisl IMyHHOI CHCTEMH MOYKE CIIPUYUHATH YIIKOKCHHS BIACHUX TKAHHH 1 CIPOBOKYBAaTH PO3-
BUTOK IMYHOIIATOJIOTIYHMX CTaHIB. TakuM YMHOM, B3aEMOJIiS TIATOTCHIB Ta IMyHHOI CHCTEMH €
JUHAMIYHUM TIPOLIECOM, IO BU3HAYAE SIK pe3yNIbTaT iH(EKIIil, TaK i CTaH iIMyHOJIOTTYHOTO TOMEO-
CTa3y OpraHi3my.
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Binoycos B., PycakoBa M.
AHTUBAKTEPIAABHA AKTUBHICTb OKPEMINX METAANOKOIAEKCIB KYPKYMIHY

Ooecvkuii nayionansHutl yuieepcumem imeni 1. 1. Meunukoesa, eyn. Beesonooa 3mienxa, 2,
m. Ooeca, 65082, Yrpaina, e-mail: yorvet6@gmail.com

Bilousow V., Rusakova M. ANTIBACTERIAL ACTIVITY OF SOME METAL-CUR-
CUMIN COMPLEXES. This study presents the results of research on the antimicrobial activity of
curcumin derivatives, in particularly Zinc (Zn), Neodymium (Nd), Ytterbium (Yb), and Dyspro-
sium (Dy) complexes, against Pseudomonas aeruginosa strains. The results demonstrate that
modified curcumin derivatives decrease (prevent) the adhesion of bacterial cells during biofilm
formation and inhibit the growth of planktonic microorganisms.

HanmipHe Ta HepalioHaIbHe 3aCTOCYBaHHS aHTHUO10THKIB BIPOJOBXK OCTAHHIX ACCSATUIIITH
CIIPHYNHUIIO TTOIIMPEHHS aHTHOI0TUKOPE3UCTEHTHUX MiKpoopraHisMmiB (Asghar et al., 2024). Poc-
JIMHU — BXKJIMBE JHKEPENIO MPOTUMIKPOOHHX CIOJYK, SIKi MOXKYTh JIOTIOBHIOBATH JIIFO aHTHOIO0TH-
KiB. UUCIIeHHI BTOPHHHI MeTabOJIiTH, 30KpeMa POCIHHHI TOMI()SHOIH, BXe MPOJAEMOHCTPYBAIN
MPOTUMIKPOOHY akTHBHICTE (Sinha, 2024). KypkyMiH — Gi0aKTHBHHI KypKYMIHOTTHHH TOMi(e-
HOJI 3 aHTHOAKTepiaIbHIMHU BJIACTUBOCTAMH, SKMH BUALLAIOTH 13 KopeHeBui| Curcuma longa
(Belma, 2021). Hu3bka po3uMHHICTB y BOJII Ta OOMeKeHa 010A0CTYNHICTh KYpKyMiHy HETaTUBHO
BIUIMBAIOTh Ha HOTO (hapMaKOKIHETUYHHI MPOQLIh Ta CTAHOBIATH 3HAYHI IPOOJIEMH IS Tepa-
MEBTUYHOTO 3acTocyBaHHsA (Agrawal, 2022). 3ritHo 3 JOCTIPKSHHSAMH, YTBOPEHHS KOMILICKCIB
KypKyMiHy 3 MeTajlaMd TPH3BOJWTH JO ICTOTHOTO 3pPOCTaHHS HOTO PO3YMHHOCTI, KITITHHHOI
abcopbuii Ta 6iogoctymHocTi (Prasad, 2021).

HocnimkeHo NpOTUMIKPOOHY aKTHBHICTh MOXITHUX KypPKyMiHy IIOAO INTamiB Pseudo-
monas aeruginosa 3 ypaxyBaHHsIM 1X 4yTJIMBOCTI Y TUIAHKTOHHIHA ()OpMi, a TAKOXX B yMOBax (hop-
MyBaHHSI HOIMH OIOTUTIBOK i1 Vitro.

Y nmocnmipKeHHI BUKOPUCTOBYBAIM IitaMu P. aeruginosa, a came: P. aeruginosa ATCC
15692, P. aeruginosa ATCC 10145 ta P. aeruginosa ATCC 9027, 4yTIHUBICTb SKUX MEPEBIPUIH
1I0/I0 BUTBHOTO KYPKYMiHY, a TAaKOX HOTO KOMIUIEKCIB 3 IIMHKOM, HEOJJIMOM, 1TepOieM Ta JTicC-
npo3ieM. I{UTbHICTh IIAHKTOHHUX KYJIBTYP BH3HAUYQM CHEKTPO(POTOMETPHYHO 3a JTOBXKHHHU
xprti 540 aM (Wacogne et al., 2024). O6poOKy yTBOpeHHX OiOTLTIBOK BUKOHYBAIU 32 CTaH/IAPT-
HOIO METO/IMKOIO 3 KpHrcTamiuHuM (hionetoBuM (Stephens et al., 2025).

HocnimxyBaHi CNOTYyKH 3AiHCHIOBANM iHTOYBaIbHMI BIUIMB Ha IUTAHKTOHHY (HOpMy
ICHYBaHHS TaKUX IITaMiB TIceBAOMOHa, K P. aeruginosa ATCC 10145 ta P. aeruginosa ATCC
9027. lTam P. aeruginosa ATCC 15692 BIpomoBx pO3BUTKY Y TOBIII ITOKUBHOTO CEPETOBUILA
BUSIBUBCS HEUYTJIMBUM JIO JIii BCIX MOXITHUX KypKyMiHy. 3a piBHEM YyTJIIMBOCTI JO Jii JOCIIi-
JDKYBAHHUX TOXITHAX KYPKYMIHY IIITaAMH TICEBOMOHA]] MOYKHA PO3TAIITYBAaTH HACTYITHAM YHHOM:
P. aeruginosa ATCC 9027 > P. aeruginosa ATCC 10145 >> P. aeruginosa ATCC 15692.

Momudikamii KypKyMiHy raJbMyBaJIH IIPoLieC yTBOpeHHsI Oi01utiBkU P. aeruginosa ATCC
10145 ta P. aeruginosa ATCC 9027. Kiitiau y ckiami acoriarii P. aeruginosa ATCC 15692 Ha
MoYaTKy opMyBaHHS O10IUTIBKH B3arajli BUSBHINCH HEUYTJIMBUMH JI0 JIiT BiZIMTOBIIHUX PEUOBHH.

Orxe, pe3ysbTaTé JOCTIIKEHHS IEMOHCTPYIOTh TTOTEHITIa)l METAIOKOMILIEKCIB KypKyMi-
Hy SIK e(eKTHBHUX NMPOTUMIKPOOHMX AareHTIB, 30KpeMa aKTHBHUX IOAO Pseudomonas aeru-
ginosa, He3aJIeXHO BiJ ()OPMH ICHYBaHHS KJIITHH — IUTAHKTOHHOI 9 O10TUTIBKOBOL.
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AKTUBHICTb EKCTPAKTIB PETROSEDUM RUPESTRE
LLIOAO CANDIDA KEFYR TA CANDIDA PARAPSILOSIS

! JTvsigcwruti nayionanyruti ynisepcumenm iveni leana @panxa, syn. I pyuwescvkozo, 4, m. Jlvsis, 79001,
Vipaina,; *Jlvsiecoruti nayionanshuti meduunuti yrisepcumem iveni Jarnuna I'anuyvkozo,
ey Ilexapcvka, 69, m. Jlvsis, 79010, Yrpaina; e-mail: viktoriia. vylius@lnu.edu.ua

Vylius V., Yavorska H., Vorobets N., Zheleznyak O. ACTIVITY OF PETROSEDUM
RUPESTRE EXTRACTS AGAINST CANDIDA KEFYR AND CANDIDA PARAPSILOSIS. This
study examines the antifungal potential of aqueous-ethanolic extracts of Petrosedum rupestre (L.)
P.V.Heath against yeasts C. kefyr and C. parapsilosis and the presence of some groups of
biologically active compounds in them. The inhibition zones ranged from 9,3 + 0,7 to 26,3 + 0,3
mm depending on extract concentration and fungal species. Carbohydrates, free amino acids,
polyphenols, flavonoids, and tannins were detected in all the extracts studied.

Pe3ncTeHTHICTh € O/HIEO 3 HalicepHO3HIIIHX 3arpo3 Cy4aCHOT ME/IUIIHHH, OCKUTBKH 3poc-
Ta€ KUIBKICTh MATOTEHHUX T4 YMOBHO-TIATOTCHHUX M1KpoopraH13MlB CTIMKUX ITO Tpa,Z[I/ILIlI/IHI/IX
TPOTUTPUOKOBUX IpeTiapaTiB. 3aHSTIOKOEHHS CIIPHUYHHSIOTh BHYTPIITHBOMIKAPHHI iH(EKMIT, sKi
YCKIIaJHIOIOTh Mepedir JIKyBaHH:, 0COOIIMBO B YMOBaX TPUBAJIOTO 3aCTOCYBaHHS aHTUMIKPOOHHX
3aco0iB (GLASS, 2025), 30kpema, 30y AHUKH OIOPTYHICTUYHHUX MIKO3iB, CIIPUYHMHEHUX IPHOaMU
pony Candida. C. kefyr pexnacudikoBani y Kluyveromyces marxianus 1 30aTHI CIPHYMHATA
MIKO3W B MAIE€HTIB 3 OcllabieHnM iMyHITeToM mmicisl TpaHcruanTamii (Nadir et al., 2025) un
TIAIIEHTIB 3 TeMATOJIOTTYHUMH 3JI0SIKICHUMHK HOBOyTBOpeHHssMH (Dufresne et al., 2014). BomgHovac
C. parapsilosis 3anMIIAEThCS OJHNUM 13 NPOBIIHUX MPHYNH 1HBa3UBHOI'O KaHIUAO03y B Oararbox
KpaiHax CBiTy, Jie¢ ()IKCYIOTh CTPIMKE 3pOCTaHHSI PE3UCTEHTHOCTI IIbOTO BUAY A0 (DIyKOHA301Y,
noB’si3aHe 13 3amiHamu B Outky ERG11p, 30kpema Y 132F, mo cnipiuvHsAEe BUCOKY JICTATBHICTh
ypakeHux narienTiB (Escribano, 2022). V 3B’43Ky 3 ITMM aKTyaIbHHM € TTOIIYK aJIbTePHATHBHUX
TPOTUTPUOKOBHUX areHTiB. Cepel MOTEHIIIHO MEPCIEKTHBHAUX € BHKOPUCTAHHS PEIOBHH IPHPOI-
HOTO TIOXO/DKEHHS, 30KpeMa 3 pociuH. Petrosedum rupestre (L.) P.V.Heath (Crassulaceae) €
BIYHO3EJICHUM 0araTopiuHUM CYKYJIEHTOM, II0 YTBOPIOE MIITBHUI KHIMMOK 13 PO3JIOTHX cTeOe
3aBIOBXKKH 110 10 cM, 1 HOro BUKOPHCTOBYIOTH SIK IEKOPATHBHY Ta Xap4oBY KyJIbTypy. BcTaHoB-
JIEHO, IO HaJ[3eMHA YacTrHA P. rupestre XapaKkTepU3yEThCs BHCOKOIO KOHIICHTPAIIIEI0 (PeHOMBHIX
CIIONyK (30xpema, (I)naBOHouuB Ta TaHiHIB), 0 3yMOBITIOE BUCOKUI aHTHOKCHIAHTHHUI Ta TIOTCH-
IHHUHA (byHFl]_lI/II[HI/II/I notenmian (Chiocchio et al., 2019). Metoro po6oTtu Oyno TPUIOTYBATH
eKCTPaKTH 3 MAaroHiB Petrosedum rupestre, IPOBECTH iX (ITOXIMIYHMNA CKPHHIHT SKICHUMH
METOJIaMH, 3’CyBaTH aHTUYHTIIMARY aito mono Candida kefyr i C. parapsilosis.

Hanzemny yactuny P. rupestre 30upani B okonvisix M. Buaanku (JIbBiBcbka 0051.) 13 Hel
BUTOTOBJISUIM  BOJHO-cTaHONBHI ekcTpakTd (BEE), BimmosimHo mo [lepxaBHoi dapmaxomnei
Vxpaiau (JIDVY), criiBBigHOmIEHHS HaBaXkka: ekcTpareHT = 3:30 (Maca, r/06’em, Mi1) 3 20, 60195%
€TaHOJIOM METOJIOM «Mallepallii» B TEMHOTI, BOPOJOBX 14 1i0 i 31 3BOPOTHUM XOJOAMIEHHKOM.
YV BEE Bu3Hauam HassBHICTH BYTJICBO/IIB, aMiHOKHCIIOT, TIOTI()eHOIIB, (pJIAaBOHOTIIB, TyOHMITBHIX
pedoBuH siKicHIME Metopamu 3a DY. AHTUTPHOKOBY M0 EKCTPaKTiB BUSBISUIH METOIOM
ugys3ii B arap B Moauikariii TyHOK. 3aciBasii ra30HOM 3 AB0A000BOI KynbTypu C. parapsilosis
ta C. kefyr Ha cepenosuie Cabypo 1 BHocuH 0,2 MJT eKCTPAKTY B IyHKH. JliaMeTp 30HU 3aTPUMKH
pocty (33P) BumiproBanu y MM depe3 48 roi iHkyOarii 3a Temmeparypu 28°C i OliHIOBAIN 32
mkanoro Cappelli et al. (2021).

B yciX BUTOTOBIEHHX E€KCTpaKTaX BUSBHIIN BYTJICBOIM, BUIbHI aMiHOKHCIIOTH, TOIi(e-
HOH, riaBoHOi M, TyOmeHI pedoBunu. JJocmimkysani BEE cnipuunnsim 33P mono C. Parapsi-
losis Bin 9,3 0,7 10 23,3 £ 0,7 mm i mogmo C. kefyr—Bin 9,7 + 0,3 10 26,3 £ 0,3 mm. Taxi pe3yb-
TaTH MOXYTh OyTH 00YMOBIICHI BHCOKHM BMiCTOM MOITI()EeHOIMIB Ta (IIABOHOINIB Y P. rupestre, siKi
3[1aTHI IPUTHITYBATH PIiCT TPHOIB.
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L'ymeniok J1.!, TTamok M.2, Tlypeska M.2, 3gip T.!
ETIOAOTIYHA CTPYKTYPA MIKPOOPTAHI3MIB-36YAHMKIB MHEBMOHII

! Tveigcorutl HayionanbHull yrisepcumem iveni leana dpanxa, eyn. I pywescwozo, 4, m. Jlvsis, 79005,
Vpaina; *KHII Jlveiecvkoi obnacrhoi paou «L{enmp nezenesozo 300poe sy, éyi. Meouuna, 2,
¢. Bunnuuku, Jlvsiecokuii p-n, JIvsiecoka o6n., 81150, Yrpaina; e-mail: dmitro323@gmail.com

Humeniuk D., Pavliuk M., Purska M., Zvir G. ETIOLOGICAL STRUCTURE OF
MICROORGANISMS CAUSING PNEUMONIA. The etiological composition of pneumonia
pathogens was studied in 35 patients of the Communal Non-Commercial Enterprise of the Lviv
Regional Council “Lung Health Centre”. The most common causative agents of pneumonia
were pyogenic bacteria of the genera Staphylococcus and Streptococcus, along with Hae-
mophilus influenzae.

3axBOPIOBaHHS JTUXAIBHOI CHCTEMH € OJHIEI0 3 HAUTOCTPIMIMX MPOoOIeM Cyd4acHOi MeITH-
muHY. LI{opoKy BOHM ypakatoTh MiNbHOHU MOfAEH y CBITI, 1 LSl TEHACHIIIA CTPIMKO 3pOCTae. Y
2022 poui B €Bporneticekomy Corozi 3apeecTpoBaHo 611u3bk0 363 500 cmepTeit, cipu4rHEHUX
mumu 3axBoproBaHHsAMHU (https://ec.europa.eu/eurostat/). JletanpHi BHIIAIKHM TIEPEBAXHO OyiH
3YMOBIICHI XpOHIYHIM OOCTPYKTHBHHM 3aXBOPIOBAHHAM JIET€Hb Ta ITHEBMOHIELO.

[THEBMOHIsI € HAMMOIMPEHIIO Ta CePHO3HOIO TH(EKIIIEI0 BUCOKOTO PIBHS CMEPTHOCTI.
[i kniniuHi MPosBM YacTo € HecTeMQIYHIMH Ta TIOXIGHMMH JI0 IHIINX iH(EKILii JUXATbHUX M-
XiB, IO YCKJIQJHIOE CBOEYACHE PO3ITi3HABAHHS 3aXBOPIOBAHHS Ta 3yMOBIIFOE PO3BHTOK YCKJIa/I-
HEHb, 30KpeMa, AMXajbHy HEIOCTATHICTh, CEICHC 1 TSLKKI (DOpMH JIETCHEBOro 3amaieHHs. B
Vkpaini, 3a oIiHHUME JaHUMH, yOopogoBxk 2025 poky B cCTallioHapax 3aKiIaiiB OXOPOHH
3I0pOB’S Bij IMHEBMOHII BuiikyBayiocs 132 155 nmopocnmux Ta 69 335 nmiteit. Ilonan 6 Tucsy
JIOpOCIKX 1 82 AUTHHYU IOMepII Bij 3anayieHHs jereHs (https:/phc.org.ua/).

AKTyaNnbHICTh NIarHOCTUKH Ta JIIKYBaHHS ITHEBMOHII 3yMOBJICHA PI3HOMAHITHOIO €Ti0JI0-
riero (30yIHUKaMH MOXKYTh OyTH OakTepii, BIpyCH Ta rpUOHM), a TAKOXK 3POCTAHHSIM KiTBKOCTI
AHTUOIOTHKOPE3UCTEHTHUX INITaMIB MIKpOOpraHi3MiB. ToMy paHHE BUSIBIICHHS 3aXBOPIOBaHHS,
BCTAHOBJICHHS €TIOJIOTii, TOYHA JIArHOCTHKA Ta aJICKBaTHE JIIKYBAaHHS JAIOTh 3MOTY HE JIMIIC
e(eKTUBHO JTIKyBaTH MalLli€HTIB, ajie i 3amo0iraTi NOMHMPEHHIO 1H(EKIIi], 3MEHIITyBaTH HaBaHTa-
JKEHHS Ha CHCTEMY OXOPOHH 30POB’sI Ta 30epiraTH >KUTTS JIFOICH.

Mertoto poGoTH OYII0 AOCIIKEHHS €TIONOTIYHOTO CKIIaTy 30YIHUKIB THEBMOHIT y 35 ma-
IIEHTIB BIKOM Bix 25 10 71 poKy, sSKUX y TpaBHi-BepecHi 2025 poky cimeliHi Ta/abo mpodiabHi
nixapi ckepoyBamu 10 KHII JIOP «lleHTp nereHeBoro 370poB’s» 3 MiZ03pO0 Ha ITHEBMOHIIO.
Hait6inpmmii BincoTok (29%) cknamu ocobu BikoM 40—49 pokiB. MaTepianioM i AOCTIKEHHS
OyJI0O MOKPOTHHHSI XBOpHX. JIJIs1 BUIIIUICHHS] MIKpPOOPTaHi3MiB BUKOPUCTOBYBAIM OaKTEPIOIOTIv-
HU MeTof. [haeHTHGIKaliio NPOBOAMIM 3a CYKYITHICTIO KYJIBTypadbHUX, MOP(OJIOTiYHUX,
TUHKTOPIATBHUX Ta 010XIMIYHUX O3HAK.

Cepen MikpoopraHi3MiB, BUIIUICHHUX BiJl TIAIIEHTIB 3 MHEBMOHIEI0, TIEPEBAKAIN TTIOTEHH1
Oaktepii, mpeacrtaBneHi pojamu Staphylococcus, Streptococcus ta Haemophilus influenzae.
3araioM Bix 35 MarieHTiB 3 MATBEPHKEHUM JIIarHO30M OyJ10 BHUICHO 104 1iTaMu MiKpooraHi3-
MiB. Haftuactimme Bugisim S. pyogenes (25%), H. influenzae (22,11%), C. albicans (6,73%),
E. faecalis (5,76%), K. pneumoniae (4,8%) y xoutentparii 10°-107 KYO/m1, 1110 BKa3ye Ha iXHIO
€TIOJIOTIYHY POJIb Y 3anabHOMY Iporieci. HopMaisHa MikpobioTta Oyiia npencTaBieHa OakTepis-
Mmu S. viridans ta N. sicca. Y OIbIIOCTI BUMAIKIB THEBMOHIT BUSBIICHO acoITiallii 3 TBOX a00 TPhOX
BUJIIB MiKpoopraHi3miB (42,85% Tta 34,28% BimmoBigHO). 3HAYHO pifiie 30yTHHKOM ITHEBMOHIT
oyB omuH (17,14%) abo acomiarist 3 9oTupboX (5,71%) BuAiB Mikpooprasizmis. HaimommpeHi-
mroro OaxTepiiHoO acoriariero Ooyna S. pyogenes + H. influenzae (25,71%). Cepen 80 mramis
MIKpOOpraHi3MiB-30yIHUKIB ITHEBMOHIi, BUAUICHHX 13 3paskiB MokpoTuHH: narientis KHIT JIOP
«Uentp nereneBoro 310poB’si», 30 mramiB (37,5%) Oynu YyTAMBUMH 1O BCiX aHTHOIOTHYHMX
npernapariB. Pe3ucTeHTHIME 10 OHOTO Mpenapary BuBIIHCS 26,25% (21 mram), a 29 mramis
(36,25%) Oy moNipe3NCTEHTHUMH JI0 aHTUOIOTUYHHX TIPENapaTis.
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I'yBakoBa JI., Meranincobka I'., Besimuko B., Binmuk 7K.

AHTUBAKTEPIAABHA TA UIMTOCTATUYHA AKTUBHICTb
AEAKNX POCAMH-AMANTOTEHIB

Yxpaincokuii deporcasnuii ynisepcumem imeni Muxaiina /[pacomarnosa,
sya. Ilupocosa, 9, m. Kuis, 01030, Vkpaina, e-mail: lida.guvakova@gmail.com

Guvakova L., Megalinska G., Velychko V., Bilyk Zh. ANTIBACTERIAL AND CYTO-
STATIC ACTIVITY OF SOME PLANTS-ADAPTOGENS. This study examines the antibac-
terial, fungicidal, and cytostatic activities of Schisandra chinensis and Eleutherococcus senticosus.
Using the disk-diffusion method, the researchers demonstrated that S. chinensis is particularly
effective against Escherichia coli, while E. senticosus shows stronger antifungal properties against
Candida albicans. The findings indicate that S. chinensis significantly inhibits cell division,
suggesting potential antitumor activity. In contrast, E. senticosus stimulates mitotic activity at low
concentrations but acts as an inhibitor at higher doses.

CriiikicTh OaKTepiit JIo aHTHOI0THKIB € TII00ATBHOO TIPOOIeMOr0 cydacHocTi. [Tomryk poc-
JIMH 3 BUCOKHM aHTUOAKTEPialbHAM e(PEKTOM MOXKE CTATH aJbTEPHATHBOIO KIIACHYHUM aHTHO10-
THKaM. TOMy MOIIYK MPenapaTiB Ha OCHOBI POCIMHHUX KOMITOHEHTIB MOXKE MPHBECTH JIO PO3-
POOKY ORI Oe3MeYHHX Ta ePEeKTUBHUX B Tepallii METOIB JIiKyBaHHS. Tako TPUBA€ MOIIYK pe-
YOBHH, 1110 MAFOTh IUTOCTATHYHY akTHBHICTE (["apHa, 2016).

Mertoro HallMX TOCTIIKEHb OYJI0 AOCTIUTH aHTHOAKTEpiaibHI, (QYHTIIHIHY Ta IIMTOTOK-
CHYHIi BJIACTUBOCTI €KCTPAKTIB IUIOIB Ta JIUCTKIB INMOHHUKA KMUTAHCHKOTO (Schisandra chinensis
(Turcz.) Baill.) ta eneyrepokoky komtouoro (Eleutherococcus senticosus (Rupr. & Maxim.)
Maxi.). Takoxx ZOCHIUTH HUTOCTATHYHI BIACTUBOCTI €KCTPAKTIB 3 IIUX POCIMHHUX CUPOBUH Ha
MPOPOCTKH OTipKa MOCIBHOTO.

Metoau A0CTIKEHHS, 110 BUKOPUCTAIUCS B TIPOIECi JOCIIHKEHHS JIAMOHHUKA KUTak -
CbKOTO Ta €JIEyTEePOKOKY KOJIFOUOTO Ul BHUBUCHHS aHTHOAKTepiaabHOI Ta (yHrirmmHol Aii
(Valgas, 2007): mucko-mudy3iiiauid meton (J1/IM) ta Meton moiryky eekTUBHUX IMTOCTATUKIB
B Moaudikartii Meramincbkoi I

JIMMOHHHK KUTaWChKHI BUSBIISIE aHTHOAKTEPIATbHY BIACTUBICTS 1010 I paM-HeraTHBHUX
OakTepiit Ta QyHrimumHy mito. 3oHa nisucy Escherichia colli nopisrioe 13 mwm, Staphylococcus
aureus — 10 mwm, Proteus vulgaris, Bacillus subtilis Ta Pseudomonas aeruginosa — 11 mm. Y Can-
dida albicans 30Ha ni3ucy nopiBHIOBaNIa 9 MM.

Eneytepokok Mae aHTHOAKTEpiaTbHY Aito Moo ['pamM-HeratnuBHUX OakTepiil. Y KUIIKOBOI
naymaky (E. coli) Ta cHHBOTHIMHOT amuku (Pseudomonas aeruginosa) 30Ha Ji3UCY CTAHOBHUTH
10 MM, y ipoTest 3Bu4aitaoro (P. vulgaris), Staphylococcus aureus ta Bacillus subtilis BoHa ctaHo-
BuTh 11 MMm. Y C. albicans 30Ha ni3ucy nopiBHIoe 12 M.

TakuM 4MHOM, JIMMOHHMK KHUTAaHCBHKHI Ta €1€yTEPOKOK KOJIIOYMI € MEPCIEKTUBHUMMU
00’ €KTaMHU MOJAIBIIMX O10JOTTYHUX 1 MEAUYHUX HOCIIIIHKEHD.
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EKOAOIO-MIKPOBIOAOTTYHA XAPAKTEPUCTUKA
BOAOMPOBIAHOI BOAM M. AbBOBA TA M. HOBOSIBOPIBCbK
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Ivashchenko M., Kaziianu A. ECOLOGICAL AND MICROBIOLOGICAL ASSESS-
MENT OF DRINKING WATER QUALITY IN LVIV AND NOVOYAVORIVSK. The study
evaluates physical-chemical and microbiological parameters of drinking water from centralized
supply systems in Lviv and Novoyavorivsk under different levels of anthropogenic impact. The
results show compliance with Ukrainian sanitary standards, while minor differences in chemical
stability and microbial composition reflect the influence of urban environment and infrastructure.

B yMoBax 3pocTaHHs aHTPOIIOIeHHOTO HABAHTAKEHHS KOHTPOJIb SIKOCTI MUTHOI BOJIH €
BXIUBUM YHUHHHUKOM 30€PEKEHHs TPOMAJICBKOT0 310poB’st. [IOpiBHAHHS MOKAa3HHKIB BOIH Y
Micti JIBOBI Ta MicTi HOBOSIBOPIBCBK JT03BOJISIE OIIHUTH BIUTAB MICHKOTO CEpEIOBHINA i 0COOIH-
BOCTEN CUCTEM BOIONOCTAYAHHS HA 1i OE3IIEYHICTh TA SIKICTh.

Meroro nociimkeHHs Oyno OLiHUTH (Pi3UKO-XIMIUHI Ta MiKpOO10JIOTiUHI OKA3HUKH ITUT-
HOI BOJIM, BiliOpaHOi 3 LIEHTPATi30BaHUX JHKEpell BogonocTayanHa y CUXiBCbKOMY, 3alli3HIYHO-
My Ta OpaHKIBCEKOMY paiioHax M. JIbBOBa Ta BOIOIPOBITHOT Mepeski M. HOBOSBOPIBCHK, a TAKOXK
MOPiBHATH pe3yibTath 3 Bumoramu JICanlliH 2.2.4-171-10 «IirieHiuyHi BAMOTH 10 BOJIH ITUTHOD.

Y mporieci JOCITIHKEHHS BU3HAYAIN 3arajIbHY KOPCTKICTh, BMICT 10HIB KaJIBIIit0, MarHifo,
XJIOpUAIB 1 HITpaTiB — crekTpodotomerpudHo (criekrpodoTomerp ULab-102), abo moteH-
miomerpuuHo (pH-merp Ohaus AQUASEARCHERT™AB33PH). Mikpo6ioioriudy OLiHKY
MIPOBOJIMITA 32 3araJIbHUM MIKPOOHHMM YKCJIOM Ta HAsIBHICTIO CaHITApHO-TTOKAa30BUX MIiKpOOpra-
Hi3MIB 3 BUKOPHCTAHHIM CTaHIAPTHHX JIAOOPATOPHUX METOMIB. OTpHMaHi pe3yJIbTaTH TOPIiBHIO-
BaJIY 3 YMHHUMH CaHITApHUMH HOPMaMH Ta BIAKPUTHMH JTAHUMH BOJTOKAHAIIIB.

PesynpraTy 3acBiqumiy, 0 MUTHA Boja Y M. JIBBOBI 3arajioM BiIIOBia€ BCTAHOBJICHUM
HOpMaTHBaM: 3HaueHHs pH nepeOyBamm B Mexax 6,5—8,5, KOHIIEHTpallisl HiTpaTiB HE TIEPEBUIILY-
Bayia 50 Mr/am3, a MiKpoOIOJIOTIUHI MOKa3HUKH 3aJIHIIIAINCS B MEKaX JOMyCTUMOro. Mix paiio-
HaMH MiCTa BiI3HAYMIIM TIEBHI BiAMIHHOCTI: y CHXIBCBKOMY paHOHI CIIOCTEpirajaocs OimbIme
PI3HOMAHITTS MIKpOOIOTH, TOJ SIK Y IIEHTPAJIBHUX paioHaxX BOJA XapaKTepU3yBaacs OUIBIIOI0
XIMIYHOIO CTaOUTBHICTIO.

YV M. HoBOSIBOPIBCHK BOJIa TAKOXK Bi/IIOBia/Ia OCHOBHUM (Di3HKO-XIMIMHIM 1 MiKpoOioso-
TYHAM HopMaM. [10Ka3HHUKH KOPCTKOCTI Ta BMICT HITpaTiB OyJIM CHIBCTABHHMHU 3 JIbBIBCHKHMU
npobamu, a MIKpo0i0Ta BiJ[3HAYAIACS MEHIIIOIO PI3HOMAHITHICTIO Ta OUIBIIOK CTAOUIHHICTIO, IO
MOXKE TOSICHIOBATHCS HIDKYUM PIBHEM aHTPOIIOTCHHOTO HABAHTAKCHHS T4 OCOOIMBOCTIMH JIO-
KaJIbHOT CHCTEMH BojioniocTavanHsl. JlocikeHHs MiATBEPIKY€E Oe3MMeuHICTh BOAM B 000X MicTax
1 oKasye, 10 BIMIHHOCTI Y CKJIafi 3yMOBJICH] BILTUBOM MiCBKOTO CEPEIOBHIIA Ta TOTPEOYIOTh
PETYJIIPHOTO MOHITOPHHTY.
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Kopaynens H.!, He6exuryk O.?
OTPUMAHHA MOHOKAOHAABHUX AHTUTIA AO BIPYCY CKA3Y

Ulepaicasnuti HaYKOBO-KOHMPOTLHULL IHCIUMYM 6i0MEXHONOI | WMAMie MiKpOOD2aHIZMI6;
2[lepaicagHuti HayKo60-00CHIONUTL IHCIUMYM 3 1A60PAMOPHOL 0ia2HOCIUKY Md 6eMepUHAPHO-
canimapnoi excnepmusu, eyn. [loneyvra, 30, m. Kuis, 03151, Ykpaina, e-mail: kordupel n@ukr.net

Kordupel N., Nebeshchuk O. PRODUCTION OF MONOCLONAL ANTIBODIES
AGAINST RABIES VIRUS. Rabies is a highly lethal zoonotic disease requiring effective
prevention and treatment strategies. This study focuses on generating and characterizing mono-
clonal antibodies against the rabies virus using immunization, hybridoma technology, and fun-
ctional assays. The obtained antibodies demonstrate high specificity and potential application in
post-exposure prophylaxis, therapy, and standardized diagnostics.

Bipyc cka3y J0ci 3aIHIIIaeTHCs 300HO3HOIO THQEKITIEO 3 BHCOKOFO JISTATBHICTIO, 10 BUMa-
rae e()eKTUBHHX ITIXOJIB O AIarHOCTHKH, POMUIAKTAKY Ta JTiKyBaHHSA. CTPYKTYpHi Ta (QyHK-
IIOHAJIbHI IOCIIKEHHSI eTIITOMIB MIIIKOIPOTEIHY Tat0Th 3MOTY TIOSICHUTH MEXaHI3MH HeHTparti3a-
Iii BipyCy Ta CHpsIMyBaTH JOCTIIDKEHHS 3 OTPUMAHHS cneumbquﬂx QHTHTLI 11 BUKOPUCTAHHS
B IPO(ITAKTHIII, 8 TAKOXK SK KOMIIOHEHTIB CTaHIAPTHU30BaHMX AiarHocTHaHNX HabopiB (Kedari et
al., 2022; Zorzan et al., 2023). Y 3B’43Ky 3 IIUM MOHOKJIOHAJIbHI aHTHUTLIA PO3TIIIAIOTCS SIK
NePCIIeKTHBHA albTEpHATHBA ITOJNIKIOHATBHIM CHUPOBATKaM 1 SIK ITOTEHLIHHI TeparneBTHYHI Ta
niarHoctryHi peareHTu (Fan et al., 2022).

MeTor0 IIHOro JOCTIPKEHHST OYJI0 OTPUMATH Ta 0XapaKTEePH3yBaTH MOHOKJIOHATIBHI aHTH-
TiJla 10 MoBepXxHeBoro Tikonpoteiny (G-0ika) 1 Hykieonpoteiny (N-OuIka) Bipycy ckasy 3 To-
JIAJIBIIIONO OLIIHKORO 1X HEUTpalTi3yrouoi akTUBHOCTI Ta IIarHOCTHYHOT crierwivHocTi. [TouarkoBum
eraroM OyJ0 OTpUMaHHS IMyHOTeHIB Bipycy ckasy. [l mporo KynsTypy kiituH BHK-21 C-13
iH¢ixyBamu mramMoM CVS-11 Bipycy ckazy. KyneTuByBaHHS NpOBOAWIM B O€3CHPOBATKOBOMY
cepenoBumti DMEM 3a 37°C B atmocdepi 5% CO, Bimbupamm cepemoBuime 3 BipycoM,
IHAKTHBYBAIM Ta KOHIICHTPYBIH, ITCJISI YOTO ITIITOTOBJICHI 3pa3Kd IMYyHOTEHY, IO MICTHIIA
N- Ta G-OUT0K, TTiIIaBaIy KOHTPOIIO sKocTi. HasBHICTH BipyCHMX OUIKIB y mpemnapaTax IiaTeep-
JUKYBIM METOJIOM IMYHOOJIOTMHTY 3 BHKOPHCTAaHHAM MOHOKJIOHANBHOTO aHTuTuia 4G4
(anti-Rabies, Invitrogen), FITC-koH’toroBanux anti-rabies (Fujirebio) Ta BTOpUHHOTO KOH IOraTy
Anti-mouse IgG-HRP (Thermo). Imyroren BBomumu mumiam sinii BALB/c migmkipHo. [lepeunay
IMyHI3aIlif0 BUKOHYBAJIM 3 BHUKOPHCTAHHSIM IOBHOTO a1 foBaHTa MDpeifHia, MOBTOPHI iMyHi3aril
npoBoauu Ha 14-ty, 28-my, 53-t0 Ta 78-My 100M 3 BUKOPHCTAHHSM HETOBHOTO aJ’FOBAaHTA,
OCTaHHIO IMYyHI3aI[ill0 — BHYTpIIIHHOBEHHO Oe3 am’toBaHTa. CKPUHIHI HAsBHOCTI AHTHUTIN Yy
cupoBartii Kposi Mutmel nmpoBomum MeToroM ELISA 3 BHKOpHCTAHHAM KyJBTYpaJIbHOI piIyHU,
OTPUMAHOI 3 KyJIBTYPH KIIITHH Vero, iH()IKOBaHOI BIpYCOM CKa3y JUIsl BUKITFOYCHHS PEaKTHBHOCTI JI0
kiitrHHOTO Matepiary BHK-21. Uepes 4 mHi micnist 0CTaHHBOT IMyHI3aITii BiIOMPaTH CENe3iHKY T
HOJIAVIBILIONO 3IUTTSL. 3JIUTTS CIVICHOLMTIB MUIIEH 3 KIIITHHAMH MiesioMu SP2/0 BUKOHYBaIH 3 BH-
KOPUCTAHHSIM TIOJEeTIICHITIKOMO Yy cepenoBuiti RPMI-1640. Cenexiiiro riOpraoM IpoBOIMIH B
cuctemi HAT 13 nomaBaHHsIM 1HCYJIiHY Ta iHIIHX (akTopiB pocTy. CKpHHIHT KJIOHIB BUKOHYBAIN
KitbkoMa Metogamu: ELISA 3 BUKOpHCTaHHSM KyJIBTYPaTBHOI PiZIMHH, OTPHMAHOI 3 KyJBTYPH
KIITHH Vero, iH(IKOBaHOI BipyCcOM CKa3y; BUSBIICHHS CIICIH(IYHOTO 3B sI3yBaHHS 3 KYJIETHBOBAHIM
mramoM CVS Ha KynbTypax KITHH 3 BHKopucTaHHsIM anti-mouse-FITC; ormiHku iHriOyBaHHS
3B’sI3yBaHHs BipyCHHUX OUIKIB i3 3acTocyBaHHsAM FITC-koH ForoBaHux anti-rabies MOHOKJIOHATBHHX
aHTUTII. B pe3ynbrati cenekiii riopumoM Oyiio OTpUMaHO TP KJIOHH aHTHTLI, CICHH(IYHIX 10
N-0Oika, Ta [BaHAIIAT KIOHIB, CIEIM(IYHIX IO TOBEPXHEBOIO TITIKOMPOTEiHY .

IToriepenHi aHi JOCIIHKEHHS OTPUMAHUX MOHOKIIOHAILHUX aHTHTLT IIIOJIO 3B’ I3yBaHHS 3
BipycoM Ta iioro HeifTpartizarlii CBiT4aTh IpO HASBHICTH KJIOHIB 3 00HAAIIIMBOIO aKTHBHICTIO Ta
noTpeOyIOTh MOAANBINOI iX XapakTepucTHku. OTpHMaHi HAMH MOHOKJIOHAQJIBHI AHTHTLIA IO
BIPYCY CKa3y MOXYTh MATH ITOTCHINAN JJIsi BHKOPUCTAHHS B TIOCTEKCIIO3UIIIHHIN TpodiuTakThIi
SIK KOMITOHEHTH CTaHIAPTU30BAHKX MIarHOCTHYHUX HAOOpIB Ta SIK OCHOBA IS ITOJANBIIIOL J10-
KITIHIYHOI onTuMi3alii 1 rymaHi3arii mepe KITiHIYHUMA BUIPOOYBaHHAMIL
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ANCUMINALIMHE BIAHOBAEHHS MOHIB CYAb®ATY, HITPATY TA HITPUTY
DESULFOVIBRIO DESULFURICANS IMB K-6 3A BIMAMBY NOHIB MATHIKO
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Kotenko Y., Luniak M., Moroz O., Hnatush S. DISSIMILATORY REDUCTION OF
SULFATE, NITRATE, AND NITRITE IONS BY DESULFOVIBRIO DESULFURICANS IMV
K-6 UNDER THE INFLUENCE OF MAGNESIUM IONS. Magnesium chloride hexahydrate at
concentrations 1.0-4.0 mM in the incubation mixture inhibits biomass accumulation and the
efficiency of SO4>, NOs and NO» reduction by bacteria of genus Desulfovibrio in media with
different electron acceptors.

CynL(b&TBLZ[HOBJIIOBaJII)HI Oakrepii 3a6e3neqy10TL r[epe61r 010reoXiMIYHMX IUKITIB KapOo-
Hy, Cy/nb(ypy, HITPOreHy Ta BaXKHX METAIIB y NPUPOIHUX i aHTPOIOrCHHO 3MIHCHUX Cepejio-
BHII[AX. ¥ TpoLieci aHaepOOHOTO MXaHHs BOHH BUKOPHCTOBYIOTh OKHCHEHI CIIONYKH CYIb(YDY,
HITPOICHY Ta METalliB SIK AKLENTOPH CJICKTPOHIB, NEPETBOPIOIOYA iX HA BiIHOBJICHI, MCHLI
TokcuuHi nipoxayktr (Han et al., 2022; Moroz et al., 2022). [Ipeacrasuuku poxry Desulfovibrio
XapaKTEPU3YHOThCS MeTa60nqu010 FHy‘{KiCTIO Ta a,Z[aHTI/IBHiCTIO JI0 CTpecoBHUX (DaKTOPIB cepero-
Buma. [lItamu GakTepid, 130JIb0BaHI 3 €KOCHCTEM, II0 3a3HAM IHTEHCHBHOTO TEXHOTCHHOTO
BILUIUBY, XapaKTEePU3YIOThCS ITIIBUILICHOIO CTIMKICTIO IO TOKCHYHHX YHHHHKIB 1 PO3TIISAIAIOTHCS
SIK TIGPCTICKTUBHI 00 €KTH JJIs1 BUKOPUCTAHHsI Y TEXHOJIOTISIX 010JI0TYHOIO OUMIIEHHS CTIYHUX
Box Ta IpyHTIB (Barton et al., 2015; Yang et al., 2024). MarHiii € HCOOXiJTHIM MaKpOEIEMEHTOM
Juts OaKTepiit, mo O6epe ydacTs y QyHKIIOHYBaHH] (PepMEHTAaTUBHUX CHCTEM, cTabimizallii MeMo-
paH i HyKJIETHOBHUX KHCIIOT, OJJHAK 32 BHCOKHX KOHIICHTpAIlid MOXE IOPYIIyBaTH KJIITHHHUAN
romeoctas i TpancropT enekTpoHiB (Dufanets et al., 2012). BrumBs HoHIB MarHito Ha BiTHOBJICHHS
AKIIENITOPIB €JIEKTPOHIB OAKTEPISIMH € HEIOCTATHLO JOCIHKeHIM. ToMy METOr0 poOOTH OYJI0 BU-
BuKTH 0cOOMBOCTI BimHOBIEHHA SO4%, NOs i NO5™ 3a iX 0/IHOYACHOT IPUCYTHOCTI Y CEPEIOBHILI
OakTepismu poxy Desulfovibrio, BAniIeHEMY 3 03epa SIBOpiBChKE, 32 BIUTUBY HOHIB MarHito.

Bakrepii Desulfovibrio desulfuricans IMB K-6 BupomryBamu y cepemopuii Kpasioa-
Copokina (I'yz3b Ta iH., 2014) 6e3 SO4> Ta coni Mopa 3a anaepoOHUX YMOB yrponosx 10 mi6 3a
temneparypu 28-30 °C (ryctuna 3aciBy — 0,1 /). [lo cepenoBuiia BHOCHIHN cTepuwibHi 1 M
posuran Na,SO4x10H20, NaNO; abo NaNO; 3a konuentparii 3,47 MM. [ mociimkeHHs
3matHocTi Gakrepiii BigHoBmoBatH SO4%, NO3™ a60 NO,™ 3a BrumBy Mg?" KIITHHU OCa/KyBaH
ueHTpudyrysanssiM (15 xs, 6 Tuc. 06./xB), pecycnennysanu y 0,9% NaCl ta iHkyOyBaiu BIpo-
JoBXK 1 rox i3 pisHEME 00’eMamu crepunbHOro 1 M BomHOro poszunay MgCLx6H»O 3a koH-
LeHTpailiil y iHKybaniiHii cymimi: 0 (kortpods); 1,0; 2,0; 2,5; 3,0; 4,0 MM, ocapkyBanu, 1Bidi
BimvuBamu 0,9% NaCl i BuciBamm y cepeoBHINa 3 Pi3HIMH aKIENTOPaMU eJIeKTpoHiB. biomacy
BU3HAYAIM TypOinMMeTpuuHuM MeTonoM, Koruentpaiii SO4*, HS™ ta NOy y KyJsTypasibHiii
pimuni — criekrpodoromerprurumM (I'ya3p Ta iH., 2014). Bmict NOs™ ta NHs™ y KynmsTypansHiit
PiIUHI BU3HAYAH 32 JOTIOMOT'O0 HOHOCENIEKTUBHHX eNIeKTPOIiB Ta HoHomipa “T-160Mi”.

V cepenosuinax 3 SO4> ta NO3 a6o NO 6Giomaca kinithH, iHky6oBanux 3 MgClx6H0,
Oynay 1,20-1,25 ta 1,17-1,26 pasu HIKUOIO, BIINOBIIHO, HiX y KOHTpOIi. 3a BIumBy Mg?" edek-
THBHICTh BifHOBJIEHHs Gakrtepismu SO4> y cepenouinax 3 SO4 ta NOs a6o NO,™ 3MeH-
mryBasnachk Ha 4,1-4,7 ta 3,1-8,3%, BinnosinHo, a HS Gakrepii npoxykysamu y 1,02—1,50 Ta 1,05—
1,30 pa3u meHIIe, HiX y KoHTpo:i. EdextiBHicTh BigHOBIeHHS NO3™ GakTepisMu, iHKyOOBaHIMI
3 MgCl,x6H,0, min wac pocry y cepenopuinax 3 NOs™ i SO4* ta NOs™ 3umkyBanach Ha 10,6—
15,2%, a NH4" 6akrepii yrBoproBaiu y 1,05-1,14 pasu meHie, Hix y KoHTpoii. EdexTuBHicTh
BinHoBseHHs NO,™ KiitnHamy, iHKy6oBanumu 3 Mg?', i gac pocty y cepenosumax 3 NOy i
SO4* ta NOy” 3HmKyBanacek Ha 5,5-11,7%, a NHs" y KynbTypanbHiii pinusi BusiBriiocs y 1,06—
1,10 pa3u MeHIle, HXK Y KOHTpoJi. OTke, BcTaHOBWIH, O 1,0-4,0 MM HOHIB MarHixo MpHIHi-
9yIOTh picT Ta edekTuBHicTh BimHoBIeHHs SO4, NOs™ i NO, Gakrepismu poxy Desulfovibrio y
CEepeIOBUIIAX 3 PI3HIMH aKLEITOPAMH eJICKTPOHIB.
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AMINOAITMYHA TA OKCHAA3HA
AKTUBHOCTb OITOMNATOTrEHHMX MIKPOMILIETIB
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Kuzmenko 1., Pysmenna Yu. AMYLOLYTIC AND OXIDASE ACTIVITY OF
PHYTOPATHOGENIC MICROMYCETES. This study investigated the amylolytic and oxidase
activity of phytopathogenic micromycetes to inform counter-pathogenicity strategies and identify
effective biotechnological producers. Ten micromycete strains isolated from infected grains and
fruits were assessed for enzymatic activity using qualitative methods at 10°C and 30°C. Results
showed that all fungi exhibited amylolytic activity, while oxidase activity was limited to six strains.
Penicillium chrysogenum and Aspargillus flavus displayed the highest amylolytic activity (EI = 2
at 30°C), with P. chrysogenum also demonstrating increased activity at 10°C, indicating cold
adaptation. Penicillium funiculosum, C. sphaerospermum, and A. flavus led in oxidase activity (EI
~ 3 at 30°C), with P. chrysogenum increased activity at 10°C.

MikpoMilieT!t € OTHUMH 3 HAWaKTUBHINIMX 010eCTPYKTOPIB Yepe3 CBOIO 37aTHICTh BH-
JUISATY BENMKY KiNbKICTh PI3HOMAHITHUX (DepMEHTIB. 3AaTHICTh MIBUIKO Ta €(PEKTUBHO 3aCBOO-
BaTU MOXXUBHUM CyOCTpaT (HiTOMaToreHHUMH TpHOaMH NMPUHOCUTH BENUKI 30MTKH CLIbCBKOMY
rocroapctBy. OTxe, 3HAHHS MEXaHI3MIB ITATOT€HHOCTI TPUOIB T03BOJISIE IPOTHIISITH IM IIUITXOM
BUBEJICHHS CTIMKHX COPTIB Ta CHHTE3Y IHTIOITOPIB (pepMeHTIB, IO € (haKTopaMy MaTOTeHHOCTI.
OkpiM TOro, AOCTIIXKEHHS (DePMEHTATHUBHOI AKTHUBHOCTI MIKPOMIIETIB BHUKOPHUCTOBYIOTH B
0i0TexHONOTT 171 BUABJICHHA e(DeKTUBHUX MPOYLICHTIB.

O0’exTOM JOCIIIKEHHsT OyJM JBI €H3MMAaTHYHI aKTHMBHOCTI: aMijia3Ha, OCKUIbKA BOHA
BiZIOOpa)kae CTYIiHb 3aCBOEHHS MOXHBHUX PEYOBHH, Ta OKCHZa3Ha, 00 BOHA BKa3ye Ha IHTCH-
CHBHICTb PO3IICIUICHHS CTPYKTYPHUX KOMITOHEHTIB TKaHHH pociuHK. Ko)kHa akTHBHICTH BUMi-
proBaiacs 3a IBox TemriepaTypaux peskumiB — 10°C ta 30°C — s MOCTFOBaHHS BILIMBY KJTiMa-
TUYHHUX Ta CE30HHMX YMOB. Byno oOpano 10 mramiB MiKpOMIIETiB, BUALIEHHUX 13 3apaskeHOTO
3epHa Ta TWIOMIB. JIJst OIiHKK (hepMEHTATUBHUX aKTUBHOCTEH BUKOPHUCTOBYBAJIM METO, SIKMIA
IPYHTYEThCS Ha AKICHIN peakIlii 3 MpoayKTOM po3maay. MOHITOPHHT aMilia3HOT aKTHBHOCTI TPO-
BOJIMJIM HA CEPEJIOBUINI 3 KpoxMaieM. Yaliky iHKyOyBaIl MPOTATOM 7 JHIB, IICIs YOTo Bizya-
JIi3yBaJv 30HY (DepMEHTATUBHOT aKTMBHOCTI 3a JOIIOMOT010 po3uuHy Jltoromns. OkcuaasHy aKTHB-
HICTh BUMIPIOBAIM Ha CEPEIOBUII 3 TAHIHOM Ha OCHOBI cepenoBuina Yareka 0e3 J101aTKOBOT
Bizyamizaii. [IJis1 po3paxyHKy (hepMEHTATHBHOI aKTHBHOCTI OyJI0O BUKOPHUCTAHO CH3UMATHUHHN
ianekc (EI) sk BiqHOMIECHHS JiaMeTpy 30HH 3a0apBIIeHHS (TIPOCBITICHHS) ITOKUBHOTO CEPEOBH-
11a JI0 JiaMeTpy KOJIOHii MIKpOCKOIYHOro rpuba. [ToTeHIIHHIM TPOYIIEHTOM BBXKAIH IIITaM,
mro Mae El, Oimpimmii 3a 1,5.

BcranosneHo, 1110 Bei rpruOU MPOSBUIIN amijla3Hy aKTUBHICTB, TOJII SIK OKCHa3HA aKTHB-
HicTh Oysa XapakTepHa TUTBKH g 6 3 10 JocmipkyBaHuX mTamiB rpuoOiB. ['pubamu, 1110 BH-
JJISTIOTH B CEPEeIOBHIIE HAHOLTBITY KUTBKICTh aMina3, BUSBUIHCS P. chrysogenum ta A. flavus, E1
skux craHoBuB Omm3bKo 2 mipu 30°C. LikaBo, mo y P. chrysogenum crioctepiraiaocst 3p0CTaHHS
(hepMEHTATHBHOTO 1HICKCY 3a 3HMKCHHS TeMIEpaTypu 110 10°C, mo BKasye Ha aJIanTariito
(bepmenTiB rpuda 10 X050y, MOIMPH 3arajbHe CIOBUILHEHHS pocTy Milesiro. Cepen rpuoiB, 1110
TIPOSIBIUIM OKCUIIA3HY aKTHBHICTD, BUIULUTHCE P. funiculosum, C. sphaerospennum ta A. Flavus,
EI sxux 6y 6mmsbko 3 mpu 30°C. Hespakaroun Ha IOCEPEIHIO aKTHBHICTB, P. chrysogenum
MIPOSIBUB 1ICHTUYHY JIO aMiJIa3HOT akTHBHOCTI TEHICHILIIO 111010 TeMIiepaTypH. [IopiBHSIHHS pocTy
1 aKTUBHOCTI TPUOIB 3a PI3HUX TEMIICPATYPHUX PEKUMIB MOKA3aJlo, MO OUIBIICTh TPHOIB He-
3/IaTHI PO3BUBATHUCS 1 TPOJYKyBaTH (DEpMEHTH 3a HHM3BKHX TeMIleparyp, OKpiM 3 mTamiB —
Fusarium poae, P. funiculosum 1a P. chrysogenum, 3 SIKHX TUTBKY OCTaHHIH IPOIYKYBaB eK30(ep-
MEHTH 32 HI3BKUX TEMIIEPATyp.
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KYABTUBOBAHA MIKPOBIOTA MOXY SANIONIA SP., BIAIBPAHOIO
3 OCTPOBIB MOPCbKOI AHTAPKTUKM
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Kotovskyi V., Maslovska O., Komplikevych S., Izhovska L, Peretyatko T., Hnatush S.
CULTIVATED MICROBIOTA OF SANIONIA SP. MOSS COLLECTED FROM THE
ISLANDS OF THE MARINE ANTARCTICA. The aim of the study was to determine the number
of oligotrophic, copiotrophic, pedotrophic microorganisms and microorganisms capable of
solubilizing Ca3(PO4), and ZnO in a sample containing rhizosphere, moss substrate, and the above-
ground part of Sanionia sp. In the studied sample, oligotrophic microorganisms were the most
numerous, while copiotrophic, oligotrophic, and oligotrophic microorganisms were less numerous.
Ca3(POg4),- and ZnO-solubilizing microorganisms were found.

Hazemni ekocructemu Mopcbkoi AHTapKTHKH (30KpeMa, paiioHy APreHTHHCBKUX OCTPO-
BiB) XapaKTepU3YIOThCsSI JOMIHYBAHHSAM KPUITOIAMHOI POCIMHHOCTI, Ji¢ KITIOYOBY POJIb Biji-
rparoTh Moxu Polytrichum strictum ta Sanionia uncinata. B yMoBax cyBOporo Kiimary, O1THUX
IPYHTiB Ta BIUIMBY HU3BKHX TeMIIEpaTyp, MIKpoOioTa 3a0e3nedye >KUTTE3NATHICTh POCIUH
YHaCIIOK a3zoTodikcartii, Mooimi3arii GpocdaTis Ta 3axucTy Bin naroreHis. [lonpu po3BUTOK MO-
JEKYJSIPHIUX METOMIB, KyJIBTypalbHI JOCTIIKEHHS 3aJIMINAIOTHCS BAKIMBAMHU T BABYCHHS
(i31070T1YHOTO MOTEHIATY ICUXPO(ITBHIX MIKPOOPraHi3MiB Ta MOIIYKY 010J0TYHO aKTUBHUX
PEYOBHH.

Mertoto poOoTH OyJI0 BUSHAYUTH YUCENBHICTh OroTpo(HUX, KOMOTPO(hHUX, TEA0TPOd-
HUX MIKpOOPraHi3MiB i MiKpoOpraHi3miB, 3matHux como0OinizyBatn Casz(POs): 1 ZnO, y 3pasky,
0 MIiCTUB pu3ocepy, CyocTpar 3-I1iJT MOXY 1 Ha3eMHY YacTHHY Sanionia Sp.

Y po6oTi TOCIIKYBaIM 3pa30K, 10 MICTUB pH3ochepy, CyOCTpaT 3-IiJ] MOXY 1 Ha3eMHy
YacTHHY Sanionia Sp., sikuit Oyio BigiOpaHo mix yac 28-1 YKpaiHCbKOI aHTapKTUYHOI eKCIIe UL
Ha ocTpoBax Lippmann, Mopcbka AHtapkTrKa (S65.496750, W64.414350). [l BU3HAYECHHS YK~
CETIBHOCTI TPYI KYJIETHBOBAHMX MIKPOOPIraHi3MiB 10 1 T 3pa3ka puzochepH, cyocTpary i Ha3eMHOT
qacTHHU Sanionia sp. ponasamu 9 mi 0,9% pozurray NaCl. OtprMaHy CyCIIeH310 pEeTeITBHO Iepe-
MilryBaiy i BUTpuMyBasi 20 XB, MICJISI YOTO 3HOBY CTPYLIyBaIM, POOMIN PO3BECHHS CyCIIeH311
IpyHTY 1 BuciBaym 0,1 Mi1 Ha >KHBUITBHI cepeioBHIa. OroHITPO(LIBH], Y T. 4. a30TO(IKCYBaIbHI
OakTepii BT Ha cepepoumli Emibi, omrorpodri — Ha R2A (Merck, Millipore); kormio-
TpodHi — Ha TpunToH-coeBoMy arapi (TCA) (Merck, Millipore), neaoTpodu — Ha TPyHTOBOMY
€KCTPAaKTI, MIKpOOpTraHi3MH, siKi conmo0ii3ytors Casz(POs)., Ha cepemoBui I1ikoBChKoOi, a MiKpoO-
opraHi3Mu, 371atHi po3unHATH ZnO — Ha cepenoruini MSM. IlociBu BuponryBamm 5—10 i 3a
aepoOHUX yMOB Ta TemrepaTypu +14...+16°C.

YrcenpHICTh OMITOTPOPHUX MIKpPOOPraHi3MiB y 3pa3Ky, IO MICTHB pu3ocdepy, cyocTpaT
3-IiJ1 MOXY 1 Ha3eMHy YacTUHy Sanionia sp., craHomia 2,5x10%+0,05%10° KYO/r cyxoro 3paska.
UYncenpHICTh KOMOTPO(HUX MIKPOOPTaHi3MiB Yy ITbOMY 3pasKy, Oyi1a HIKUOI0, HiX OJIFOTPOPHIX
i cranoBuna 9x10%2,5x10? KYO/r cyxoro 3paska. UMCENbHICTh OMrOHITPO(IIEHUX, Y T. Y.
a30Toq)i1<cyBaan1/1x 6a1<Tepiﬁ Ha MepeBHIIyBasa 5,0x10* KYO/r cyxoro 3paska. UncenbHICTh
nenoTpoHIX M1Kp00praH13M1B y I[OCJ'II,E[)KeHOMy 3pasky Oysa Haiirmwkuoro (2,0x10°+1,3x10?
KYO/r cyxoro 3paska), HOplBHfIHO 3 YHCEINBHICTIO OMroTPO(HUX i KOMOTPOPHUX MIKpOOpra-
Hi3MiB. MikpoopraHi3MiB, siki coro0iizytoTe Caz(PO4), a60 ZnO y nmpoMy 3pa3Ky HE BUSBICHO.

Hocridoicennsn 6y10 nposedeno 8 pamkax JlepicasHoi yinb08oi HAYKOBO-MEXHIUHOI npoe-
pavu 6 Anmapxkmuyi na 2011-2027 poku.
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Luniak M., Kotenko Y., Moroz O., Hnatush S. THE INFLUENCE OF MAGNESIUM
IONS ON DISSIMILATORY REDUCTION OF ELEMENTAL SULFUR, NITRATE AND
NITRITE IONS BY DESULFUROMONAS ACETOXIDANS IMV B-7384. Magnesium chloride
hexahydrate at concentrations 1.0-4.0 mM in the incubation mixture inhibits biomass accumu-
lation and the efficiency of S°, NO5™ and NO;™ reduction by bacteria of genus Desulfuromonas in
media with one or two electron acceptors.

CipKoBiTHOBIIOBANIBHI OaKTepii BiHOBIIOIOTH EJIEMEHTHY CIPKY A0 TipOreH cynboiny,
SIKHH B3a€EMOJIIE 3 HOHAMH METAJIIB 3 YTBOPEHHAM Hepo3urHHUX CyibdimiB (Shaji et al., 2022). V
Tporieci aHaepOoOHOro JMXaHHSI BOHY TAKOX BUKOPHUCTOBYIOTH OKUCHEHI CIIOJYKH HITPOTEHY Ta
BOKKHX METATIB SIK AKIIENTOPH EICKTPOHIB I MEPETBOPIOIOTH IX 10 MEHII TOKCHYHUX (OpM
(Moroz et al., 2022). bakrepii, BUIIiICH] 3 3a0pyIHEHUX €KOCHUCTEM, € aalITOBAHUMH JI0 HECTIPH-
SATIIMBUX YMOB 1 TOMY MOXYTh OyTH €(EKTHBHO BHKOPHCTAaHI y TEXHOJIOTISIX Oi0JOTIYHOTO
OUMIIEHHS BOAHUX 1 IpyHTOBHX cepenosuill (Hnatush, Maslovska, 2018; Guo et al., 2020; Barton,
Fauque, 2022). B ymoBax KOMIUIEKCHOTO 3a0pyTHEHHS 03epa SIBOpiBChKe CIIONYKaMU CYJIb(ypy,
HITPOTeHy Ta METAIiB OCOOJIMBY yBary JOCIITHUAKIB PUBEPTAE BUBYCHHS BIUIMBY HOHIB MarHito
Ha (i310JI0TTYHI Ta METa0OJIIYHI TPOIIECH MIKPOOPTaHi3MiB, OCKUIBKH iXHIii BMICT Y TJIHOMHHHX
mapax 3Ha4Ho niepeuinye I'JIK (Tapabac Ta iH., 2017). MarHiii sk MakpoeneMeHT Juisi OakTepii
€ CTPYKTYpPHHUM a00 (PyHKITIOHATBHUM KOMIIOHEHTOM (hepMEHTATUBHUX CUCTEM, CTa0iNi3aTOpoOM
KIITHHHUX MeMOpaH 1 HyKJISTHOBHUX KHCIIOT, ajle 32 BUCOKHMX KOHIICHTpAIii MOXe OJIOKyBaTH
KUTTEASUIBHICTh OakTepili, BIUIMBATH Ha IUTICHICTh KIITHHHOI MEMOpaHH Ta TOpPYIIyBaTH
Tpa”cnopt enektpoHiB (Gadd, 2010). Tomy mMeToro poOoTH OyJI0 BUBUMTH BILIMB HOHIB MarHiro
Ha BIJTHOBJICHHSI €JIEMEHTHOI CipKH, HOHIB HITPUTY Ta HITpaTy 3a IX OAHOYACHOI MPUCYTHOCTI Yy
cepeloBHII OakTepisMu ponry Desulfuromonas, BAAUIIEHUMH 3 03epa SIBOpIBCHKE.

Bakrepii Desulfuromonas acetoxidans IMB B-7384 BupollyBad y CepeOBHIII
Kpasuosa-Copokina 6e3 SO4> Ta coni Mopa (ryctuna 3acisy — 0,1 r/;1) 32 aHaepoOHUX YMOB
yrpoaosxk 10 ni6 3a temmneparypu 28-30°C (I'ya3b 1a iH., 2014). Jlo cepenoBuIia BHOCHIN Ha-
Baxku S Ta/abo crepuwibHi 1 M poszuran NaNOs un NaNO; 3a konuentparii 3,47 MM. Jlist
JOCIIDKEHHs 31aTHOCTI OakTepii Bimnosmosary S°, NO3 a60 NO»™ 3a BiumBy Mg?* kiniTunu oca-
JUKyBaiM LeHTpudyryBanssM (15 xB, 6 Tuc. 00./xB), pecycnenayBamu y 0,9% NaCl Tta inkyOy-
By 1 rox i3 pizHUMHU 00’eMamu ctepuinbHoro 1 M pozunny MgClx6H>0 3a KoHIIEHTpaItii:
0 (xkonTpomb); 1,0; 2,0; 2,5; 3,0; 4,0 MM, ocamkyBanu, neidi Bigmusaiu 0,9% NaCl i BuciBam y
CepelIoBHIIA 3 PI3HUMH aKIIENTOPaMH eJIeKTpoHIB. biomacy BU3Ha4Yamm TypOiTUMETpHYHO, KOH-
nentpaitii HS™ ta NO»” — cnekrpodoromerpuuno (I'yass Ta id., 2014). Bmict NOs™ ta NHs™ y
KyJIbTypabHIN piUHI BUMIPIOBAIN 3 BUKOPUCTAHHSAM HOHOCETIEKTUBHUX E€NEKTPOIIB 1 ioHOMIpa
“I-160Mi”. V cepemoumax 3 S° Ta NaNOs a6o NaNO, Giomaca Gakrepiii Oyiia BUILOK, HIXK Y
cepenosmmi 3 S°, ane Hmx4or0, HiK y cepegoBumax 3 NaNO; a6o NaNOQ,. Biomaca ximitum,
iHKkyOoBanux 3 1,0—4,0 MM MgClx6H,0, BusiBunacs y 1,02—1,15 pa3n HIK9010, HDK y KOHTPOJTL.
Kitunw, inky6osani 3 Mg?', nix gac pocry y cepenosumax 3 S°, S ta NaNOs i S° ta NaNO»
npoxykysam HS y 1,15 Ta 1,24-2,15 pa3zu MeHIIIe, HiXX y KOHTPOJI, BialoBinHO. EdekTiBHICTD
BinHoBnenns NOs™ kinitunamu, inky6osanumu 3 MgClx6H>0, y cepenoumiax 3 NaNOs i S° ta
NaNO; sumxyBanacs Ha 30,3—33,7%, npu 1isomy BMicT NH4" y cepenosuti 6yB y 1,24-1,85 pasu
MEHIINM, HiK y KoHTpouti. EdexTrBHICTS BinHOBIEeHHS OakTepisimu NOy 3a mii MgClx6H,0 y
cepenonuinax 3 NaNO, i S° ta NaNO 3meninyBasach Ha 27,3-28,3%, a NH, ™ Gaktepii yrBopriu
y 1,16-1,23 paszu MeHie, HbX y KoHTpom. OTxe, BUSBHIM, 1110 HoHu MarHio (1,0-4,0 MM)
IIPUTHIYYIOTH picT Ta aucumissiiiine BinHosnenns S°, NOs ta NO,™ CipKOBiIHOBIIIOBAILHUMH
OakTepisiMU y CepeIoBHIIAX 3 OHUM a00 IBOMA aKIENITOPaMH EJICKTPOHIB.
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BIMAMB TRICHODERMA KONINGII HA PICT MLUEHALY
MPU MOAENKOBAHHI TPUBHOI IHOEKLYI
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Matviienko A., Savchuk Y., Syrchin S. INFLUENCE OF TRICHODERMA KONINGII
ON WHEAT GROWTH IN OF FUNGAL INFECTION. The study evaluated the biocontrol
potential of T. komingii 1515 against the phytopathogen Bipolaris sorokiniana in wheat.
Trichoderma stimulated root and shoot growth, whereas Bipolaris inhibited plant development due
to its toxic effects. The higher activity results were obtained when Trichoderma was applied prior
to pathogen inoculation. Thus, Trichoderma is an effective biocontrol agent in wheat protection,
and the order of microorganism application is critically important.

[Mmennns BXOOWUTH 1O AECATH HANMOMIMPEHINX CLUIbCHKOTOCTIONAPCHKUX KyJIBTYP Y
CBITI. XBOpPOOM IIIIEHHUI], CIPUYMHEHI 30yJHMKAMH TI'PHUOHOIO IOXOMKCHHS, CIPHYHHSIOTH
3HAYHI BTPATH ypoKaro. Bipolaris sorokiniana — ouH 13 IaTOTCHIB MINCHULT, KA MOXE ypa-
KaTH BC1 YACTHHU POCIIMHHU, KOPIHHS, TIaTOHH, JIFICTA Ta HaCiHHs. YopHa TOYKOBa MHIIb, KOPESHEBA
THIIb, KOPOHKOBA THIJIB Ta TUIIMUACTA THIUIb — OCHOBHI XBOPOOH TIIEHHUIT], IO COPHINHSIOTHCS
B. sorokiniana (Abdullah M Al-Sadi, 2021). EdexTrBHOIO Ta €KOJOTiYHO MIPUHHSATHOK ajlbTep-
HATUBOIO OOPOTHOM 13 1M (DITONATOrEHOM € 3aCTOCYBaHHs TpubiB poay Trichoderma, ki € Bifo-
MuMH aHtaronicramu (Ahemad, 2014). Panirre, 3 BUAKOPUCTaHHAM METOY IyaIbHOI KYJIBTYpH,
HaMH OyJI0 BCTAHOBIICHO, 1110 mTaM 1. koningii 1515 e(eKTUBHO NPHUTHIYYE PICT HU3KH (iToma-
ToreHiB: Bipolaris sorokiniana, Sclerotinia sclerotiorum, Nectria inventa, Nigrospora oryzae Ta
Rhizoctonia solani (Savchuk, 2022).

MeTor0 HaIIoro JOCTIPKEHHS OYJI0 BU3HAYEHHS OI0KOHTPOJIBHOTO ToTeHmiany 7. koningii
1515 in vivo B cuctemi pocinHa—(piTonartorer. JIoCmiKeHHSI TBOTHXHEBOTO BHPOITYBAHHS
meHuri TM Ahimsa y IpyHTI mokasany, IO MOPIBHSHO 3 KOHTponeM, obpobka Trichoderma
CIIpusijia aKTUBHOMY POCTY Ta PO3BUTKY KOpeHEBoi cucteMH Ha 11,3% MOpIBHAHHO 13 KOHTPOJIEM.
Ha BinMiHy Biz 1I60T0, 3acTOCYBaHHSI Bipolaris CynpoBOKYBAIOCS 3MEHIIICHHSIM JIOBXKHHH KOPEHIB
Ha 10% mopiBHAHHO i3 KoHTposTeM. Takuii eekT MOKHA TIOSICHITH THM, III0 TTIATOTeH y)Ke Ha PaHHIX
eTarax pocTy BUAUTSIE TOKCHHH, sIKi HETaTUBHO BIUTMBAIOTH HA IIPOPOCTKH ITIICHHII. 32 YMOBH IEep-
BUHHOI 1HOKYIIsLi Trichoderma, a uepes TwxieHb — Bipolaris, 6yino BiIMIY€HO 3HAYHUI MPUPICT
JIOBKWHHU KOPEHEBOi cucTeMu Ha 29% y MOpIBHAHHI i3 KOHTPOJIEM, [0 BKa3ye Ha BUIVMHUI MO3H-
TUBHUM e(eKT Bil paHHBOTO 3aCTOCYBaHHS IprOa-aHTaroHicTa. B Toi ke uac, py mornepeHii
00po011i Bipolaris 1 HacTymmHOMY BHeceHH1 17ichoderma pe3ynbTaTi OyIv OJFKYMMHE 10 BapiaHTa
3 Trichoderma: criocTepirany NMpHpPICT JOBKHHU KOpeHIB Ha 6,2% MOPIBHSIHO 3 KOHTPOJIEM, IO
CBIZTYMTH MPO 3/IATHICTH OCTAHHLOT'O YaCTKOBO HIBEJIFOBATH HETaTWBHUH e(DeKT maroreHa. AHaji3
HaJ[3MHOI YaCTHHH POCIIMH TIOKa3aB aHaIoT YH1 TeH eHIii. [Ticns o0poOku mmenwi 7richoderma
JIOB’KMHA TIarOHIB MIIIEHHIII CTaHOBIIA Ha 17,5% Olibliie MOPiBHSIHO 3 KOHTPOJIEM, Ta OyIiu MIHMpo-
KUMH, TJIAJICHBKIMH T2 HACHYEHO 3€JICHUMU, 1110 CBITYUTH PO CTUMYJIIOBaHHS ()OTOCHHTETUYHOL
AKTUBHOCTI Ta 3arajbHOro (hi3i0I0riYHOro cTaHy pocivH. Llel edekT mosicHroeThes (hepMEHTaTHB-
HOIO aKTHBHICTIO Trichoderma, 30KpeMa, CHHTE30M TITFOKO3U 1a3, K1 371aTHI aKTUBYBATH (hiTOrop-
MOHH, 2 TAKOXK ITOCHJTFOBATH CHCTEMHY PE3UCTEHTHICTh. HaToMicTh y BapiaHTi 3 Bipolaris moBxuHa
TIaroHiB CTaHOBUIIA 7% TIOPIBHSHO 3 KOHTpoJieM. BoHM Oyiu By3bKUMH, IIOPCTKUMU, YaCTKOBO TIO-
JKOBKJIMMH 1 MaJli O3HAKW B’sHEeHHs. Hamu Oyiio BESIBIICHO, IO y pas3i KOMOiHaIi# 0OpoOOK Ha
TIEPIIIOMY €TaIli TepeBakaB e(peKT Toro rpuoda, SKuii BHOCIIIH MepIIuM. 30KpeMa, Y pasi BHECEHHS
Trichoderma Ha Io4aTKOBIH CTai, a HOTIM Bipolaris pe3ybTaTi po3BUTKY IIArOHiB i KOPEHiB Oy
19,3% mOpiBHAHO 3 KOHTPOJEM. SIKIIO K MEpBHHHO BUKOPHCTOBYBAIM Bipolaris, crioctepiraim
3HIDKCHHS JOBXKUHU TTarOHIB MOPIBHSIHO 3 KOHTPOJIEM Ha 5% HaBITh ITiCIIST HACTYITHOTO BHECCHHS
Trichoderma. lle cBimMMTBH, IO TEPBUHHWIA BIUIMB IATOTCHA MOXKE CIPUYMHUATH TPUBATHN
CTpecoBHil e(eKT, SIKHI JIMIIe YaCTKOBO KOMIIEHCYEThCS IPUOOM-aHTAaroHiCTOM. TakuM 4YHHOM,
Pe3yABTATH MiITBEPIKYIOTh BOXIUBY poiib 1. koningii 1515 sk eeKTHBHOTO 0i0JI0TYHOTO areHTa,
II0 MOYKE 3HIDKYBATH HETaTUBHUH BIUIUB Bipolaris sorokiniana Ha TIICHALTO.
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BMNAVMB KOMIMO3UTIB BAKTEPIAAbHOIO MPEMAPATY ASOrPAH HA OHTOIEHES
YOPHOBPWMBLIB B YMOBAX COAbOBOIO CTPECY TA BE3 HbOIO

Yxpaincokuii deporcasnuii ynisepcumem imeni Muxaiina /[pacomarnosa,
ey Ilupoeosa, 9, Kuis, 01030, Vrpaina; e-mail: anna_megalin@ukr.net

Pavlenko D., Skorokhod I., Megalinska G., Bilyk Zh. THE INFLUENCE OF
COMPOSITES OF THE BACTERIAL PREPARATION AZOGRAN ON THE ONTOGE-
NESIS OF MARIGOLDS IN CONDITIONS OF SALT STRESS AND IN ITS ABSENCE. The
work shows the prospects of using the Bacillus subtilis IMV B-7023 culture and the drug Azogran
on the yield of marigolds of the Safari variety. When seeds are treated with the drug Azogran, the
number of flowers increases by 37%. Treatment of seeds with the B. subtilis culture increases this
indicator by 51%. The greatest protection against salt stress was demonstrated by inoculation
of seeds with a suspension of B. subtilis, while the number of flowers increased by 158%.

YopHOOPHBII 3/1aBHa BUKOPHUCTOBYBAIH SIK JTIKAPCHKI POCIIMHU 3 aHTHOAKTEPIATbHAMHE Ta
aHTHOKCUIaHTHUMH BracTuBOcTsIMHU (Kaimainen, 2015). B ymMoBax cbOrofieHHs 110 pOCIHMHY BCe
LIMPIIC BUKOPHCTOBYIOTH SIK TEXHIYHY KYJIBTYpY, sKa 3a6esneqye JIFOJIMHY TIPUPOIHOIO (apOoto,
MO)KE CTaTd B MPUTOAL SK XapOBHI MPOMYKT JJIsS TBAPHH i € CHPOBHHOIO ISl KOCMETHYHHX
3ac00iB. ToMy aKkTyaJlbHOIO MPOOJIEMOI0 POCIHHHHIITBA € PO3POOKA 3aXO0IB MO0 MiABHIICHHS
MIPOYKTHBHOCTI KyJIbTYpH Tagetis patula L.

OpmHUM 3 IEPCTIEKTUBHUX HATIPSIMIB ITPU PO3POOII arpOTEXHIYHUX 3aXO0/IIB IS MMiBUIICH-
HsI IPOTYKTUBHOCTI Oy/b-5IKOT KYJIETYPH € BUKOPUCTAHHS TIPENapaTiB MIKPOOHOTO TIOXO/IXKECHHS,
AKi € Oe3MeYHUMH JUTS JIFOMHHU 1 TBApHH 1 He 3a0pyIHIOIOTH HABKOIHUIIHE cepenoBuile. bakre-
piaibHI TperapaTy TAKOXK HEe BEYTh 10 BUCHAKEHHS IPYHTIB. OHAM 3 Cy4acHUX OaKTepialbHUX
KOMITO3UTIB € KOMITIEKCHHH MIiKpOOHUI TIperapar Ha OCHOBI a30TO(ikCyBaILHUX 1 hocdaTtomo-
Oinizyrouux OakTepii, skl HaHeCeHI Ha HAHOKPEMHIEBY OCHOBY. Takuil KOMIUIEKCHHUII penapar
3MaTHUH (ikCyBaTH aTMOC(epHHUIT a30T, IEPEBOIUTH BaXKKOPO3UHHHI CHONYKH (hocdopy y dop-
MY, IIIO 3aCBOIOETHCS Kpallle, a TAKOXK MOKpANTyBaTH 3aCBOCHHS KpeMHit0. CaMe TakuM Ipera-
paroM B pociHHUITBI € A3orpan (Kypawur, 2019). Tomy MeTor0 NpeacTaBIeHOTO JOCIIKESHHS
€ po3poOKa arpOTEXHOJIOTii BHPOIIYBaHHS YOPHOOPHBINB 32 BHKOPHCTAHHS KOMITOHEHTIB
KOMIUTEKCHOTO OaKTepialibHOTO Tipernapary A3orpad. B po0oTi mociiKyBaii BIUIUB KOMITOHEH-
TiB mpenapaTy Asorpad Ha MOpP(OMETPHIHI MOKa3HUKU (KUTBKICTh KBITOK) Ta Macy HaJ3eMHOI
gacTUHU YopHOOpuBLiB BUAy 7. patula copty Cadapi B yMoBax compoBoro crpecy. Pesymsratn
MPOBEICHOTO EKCIIEPUMEHTY CBiquaTh, MO 0O€3 COJBLOBOIO CTPeCy, HAaHOUTbII e)EKTUBHUM
3ac000M 30UTBIICHHS KUTHKOCTI KBITOK € 00poOKa HaciHHA cycrneHsieto B. subtilis. KinbkicTb
KBITOK TpHU 1IbOMY 301bIIyeThCs Ha 51%. OOpoOKka HaciHHS mpenapaToM A3orpaH 3adesneuye
301IBIIEHHS HA3eMHOI Macu YOopHOOpHBLIB Ha 34,7%, a KUIBKICTb KBITOK 30UTbIIyeThCs Ha 37%.
ITokazaHa BHCOKA Yy TJIMBICT TJAHOTO BHY YOPHOOPHBIIIB JI0 YMOB 3acoJieHHs. KiTbKICTh KBITOK
TIPH COTEOBOMY CTpeCi 3MEHIITyeThcst Ha 21,9%. 3a J1ii COIbOBOTO CTpECy BUCOKHI MPOTEKTOPHUI
edeKT MpoJeMOHCTpYBaia 0OpoOka cycrensiero B. subtilis, — npupicT kBiTok Ha 158%, Ta
00poOka A3zorpaHoM, — MPUPICT KBITOK Ha 98,2%. [lokasHMKM TIEPOKCHUAA3HOI AKTUBHOCTI
aKTUBHOCTI B JIUCTKax YOPHOOPHBIIIB CBiUaTh, 0 0OpoOka HaciHHA B. subtilis Ta aHTHOAK-
TepiabHAM TIPENapaToM A30TrpaH 3aXHIIAE POCIHHH BiJ] COIILOBOTO CTPECY.

[IpoBenene NOCTiMKEHHS O3BOJSIE PEKOMEHIYBATH MEPEANOCiBHY OOpOOKY HACIHHS
YOpHOOPHBIIIB OaKTepianbHOO cycriensiero B. subtilis IMV B-7023 sk eram arpoTeXHIYHOI CXeMU
BHUPOILIyBaHHs 1i€] pOCJMHU B yMOBaX 3acojieHHs. B yMoBax Ge3 3acosieHHs, MOKHA PEKOMEH-
JTyBaTH BUKOPHUCTAHHSA 1 B. subtilis, 1 npenapaty A3orpas.
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BIOAOTTYHWI NOTEHLJAA BAKTEPIN 3 EHAOCOEPW DESCHAMPSIA
ANTARCTICA (0. KIH-A)KOPAXK, MOPCbKA AHTPAPKTUKA)
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Pudylyk M., Maslovska O., Komplikevych S., Peretyatko T., Hnatush S.
BIOLOGICAL POTENTIAL OF BACTERIA FROM THE ENDOSPHERE OF DES-
CHAMPSIA ANTARCTICA (KING GEORGE ISLAND, MARINE ANTARCTICA). The aim
of the study was to determine properties of bacteria Arthrobacter sp. E35, Pseudomonas sp. EO2,
Lysinibacillus sp. EKm8, Microbacterium sp. EOL.

AHTapKTH/Ia — [1e YHIKaJIbHE CePeIOBHUIIE 3 eKCTPEMAILHIME METEOPOJIOT TYHIMH 1 T€0JI0-
TYHUMHU YMOBAMHU Ta MTOPIBHIHO MEHIIIMM aHTPOIION¢HHUM BILTHBOM. Y PErioHi pOCTYTh IBa BUIU
MOKPUTOHACIHHUX pociuH — Deschampsia antarctica E. Desv. ta Colobanthus quitensis (Kunth)
Bartl. 3maTHicTh aHTAPKTHYIHIX POCIMH BIDKUBATH 32 BIUIMBY HU3BKUX TeMmepatyp, Y O-Burpo-
MIHIOBaHHS, HEZIOCTATHHOTO BMICTY TIOKUBHUX PEUOBHH, BUCOKUX KOHILIEHTpAIlil HOHIB HATPirO
TOIO 3YMOBJICHA iXHIM aJlanTaliifHuM MOTeHIiaioM. BaxIMBy poib y BH)KMBaHHI POCIIMH 32
YMOB CepeIOBHIIA AHTAaKTHKH BU3HA4Yae cuM0i03 3 MIKpoopraHisMamMu eHocdepu i puzocepu,
o 3a0e3revye HU3Ky 1epesar. JocmipkeHHs MIKpoopraHi3MiB eHI0cepr aHTapKTHIHHX POC-
JIMH € aKTyaJbHUMH, OCKUIBKH OTPUMaHi pe3yJbTaTH JOIOBHIOIOTH JaHi MPO ydYacTh MIKpO-
OpraHi3MiB y MOKpAILEHHI POCTY POCIMH Ta IXHBOI CTIHKOCTI B €KCTPEMAIbHUX CEpeOBHUILAX
ICHYBaHHS.

Y po0oTi 1ocipKeHo BIaCTHUBOCTI OakTepit Arthrobacter sp. E35, Pseudomonas sp. EO2,
Lysinibacillus sp. EKM8, Microbacterium sp. EO1, BuineHux criiBpoOiTHUKaMH Kaeapr MiKpo-
o6ionorii 3 enmochepu Deschampsia antarctica (o. Kiar-Jlxopmk, [Tisaensi Illernanackki octpo-
BY; 62.163491, 58.468756).

DapOyBaHHs OaxTepiit 3a I paMoM MPOBOAIIIN 3 BUKOPUCTAHHAM Ha0Opy GapBHUKIB BUPOO-
arrrBa Merck (Millipore, CILIA). [ToTpeOy B KHCHI OLIHIOBAH 33 XapaKTEPOM POCTY ITICII TIOCIBY
OakTepiil YKOJIOM y CTOBIUMK TioriikoyneBoro cepemosumia (Merck, CIIA). i BU3HaYEeHHS
3IaTHOCTI JI0 (hiKcallii a30Ty BUKOPHCTOBYBAIM arapu3oBaHe cepenosuie Emioi. J{is BusBICHHS
37aTHOCTI OaKTepii CHHTE3yBATH cuzepodopu BUKOPHCTOBYBAIIH CEPE/OBHILIE i3 XpOMazyporioM S
1 rekcagelMITpUMETHIaMOHiii Opomizom. [l mocimimkeHHs 30aTHOCTI MIKPOOPTaHi3MiB
CHHTE3yBaTH ayKCHHOIOIIOHI CITONYKH BHUKOPHCTAIM MOIW(IKOBAHY METOAWKY 3 JONaBaHHIM
peaktuBy CanbkoBCbKOro. Il BU3HAYEHHS ONTHMAIBHOI TEMIIEPaTypH POCTY i30JIITH OaKTepiit
BHCIBAJIM HA CEPEIOBHIIE TIOXKUBHHI arap METOJIOM 301 THEHOTo ITpHXa. baktepii BupontyBamm 3a
4+ 1°C, 8 £ 1°C, 28 + 1°C, 37 £ 1°C 1a 42 £ 1°C ynponosx 14 ni6. J{ns BU3HaUSHHs 3aTHOCTI
130TiB GakTepiit pocTH 3a pi3HUX KoHIeHTparliif NaCl BUKOPHCTOBYBaIHM SIK CEPEIOBMILE I10-
JKHBHHH arap, JIo IKOro BHOCHJIM HaTpiil xyopu y KoHenTparii 2,0; 3,5; 5,0; 7,5; 10,0; 15,0; 20,0;
25,0; 30,0%. VY pasi 3maTHOCTI MiKpoOpraHi3MiB como0LTizyBaT ZnO HaBKOJIO KOJOHIH ITiCIIs CeMU
16 BUpoIyBaHHs Ha cepenosuii 3 ZnO (0,1%) yTBoproBanucs mpo3opi 30HU. [IpoTeoniTnaHy ax-
TUBHICTb JIOCITI/DKYBAaHMX IITaMIB OI{IHIOBAJIX 3 3JIATHICTIO PO3PIPKYBATH JKENIATHH.

Bci Bumieni 3 ennocdepu 6axtepii Oymu [ pam-niosutuBHUME aepodbamu. Microbacterium
sp. EO1 i Pseudomonas sp. EO2 pocnu 3a Temnieparypu +4...+37 °C, Arthrobacter sp. E35 —3a
+4...4+30°C, a Lysinibacillus sp. EKm8 +8...+42°C. Bci mrramu Oynmu rajorosiepanTHi. Pseudo-
monas sp. EO2 i Microbacterium sp. EO1 pocnu 3a BrumBy 10% NaCl, a Arthrobacter sp. E35 i
Lysinibacillus sp. EKM8 —3a 15% comni. Bei cuaTe3yBanu aykCHHOMO10HI CIIONYKH 1 cHACPOGOPH.
Pseudomonas sp. EO2 Oynu 31atHi (ikcyBaTé a3or, comroOimizyBath ZnO i cUHTE3yBaTh
npoteasu. Microbacterium sp. EO1 takox comoOinizyBamm ZnO 1 ¢ikCyBal MOJEKYIIPHHI
a3ot. Lysinibacillus sp. EKM8 Oynu 3nmatai comrobinizyBatn ZnO. Arthrobacter sp. E35, okpim
3JIATHOCTI CHHTE3YBaTH CUIIepo(OpH i ayKCHHOMOMIOHI CIIOTYKH, HE BUSBIISB IHIIINX O3HAK.

Hocridocenns Oyno nposedero 6 pamxax /lepaicasHoi yinbo8oi HayKo8o-mexHiuHoi npocpa-
mu ¢ Anmapxmuyi na 2011-2027 poxu.
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MEPCNEKTNBMN BUKOPUCTAHHA EKCTPAKTIB NMPOPOCTKIB
HELIANTHUS ANNUUS AAK NMPUPOAHNX AHTUMIKPOBHWX ATEHTIB
MPOTU MICROCOCCUS LUTEUS
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Rudyk V., Vilyus V., Kych O., Yavorska H., Vorobets N. PROSPECTS OF USING
HELIANTHUS ANNUUS SEEDLINGS EXTRACTS AS NATURAL ANTIMICROBIOC
AGENTS AGAINST MICROCOCCUS LUTEUS. Seedlings of annual sunflower (Helianthus
annuus L.) are a valuable source of biologically active compounds, the synthesis of which is
activated during germination. Water-ethanolic extracts (WEE) of H. annuus have potential antimi-
crobial activity against Micrococcus luteus, 95% of WEEs caused zones of inhibition exceeding
16 mm. H. annuus L. is a promising source of natural antimicrobial compounds.

IIpopocTku COHSAIHUKY omHOpiuHOTO (Helianthus annuus L.) € IIHHAM JKeperioM 01070~
riuyHo akTUBHEX peuoBuH (BAP), a iXHi eKCTpakTH MatOTh OTEHIIHHY aHTUMIKPOOHY 10 IPOTH
I'pam-nosutuBHUX Ta [ pam-HeratuBHuX 6akTepiii (Guo et al., 2017). Bussneno, 110 BMicT XJIOpo-
T'€HOBOI KHCIJIOTH B IPOPOCTKax y 3,7 pa3a BUIIWA, HDK Y HAaCiHHI, aKTUBHUI CHHTE3 aHTHOKCH-
JIAHTIB BiIOYBAETHCS YIPOJOBXK Tmepiioro TwxHS pocty (Pajak et al., 2014; Cho et al., 2019), a
HAWBUIIUIA PIBEHB 3arATBHOTO BMICTY (DeHOJIBHHX CIONYK Ta (HIABOHOIIB, SK 1 aHTHOKCHIAHTHA
aKTUBHICTh — Ha 7-i fieHsb (Tiyayon & Duangmal, 2018).

Micrococcus luteus TOMUpPEHi B IOBKULTI Ta, MAFOYH PETYTALIFO THIIOBHMX CITIBMEIITKAHIIIB
MIKpOOIOTH Tija, MOXYTh CHPUYMHSATH Y MALIEHTIB 3 IMyHOCYIIPECIEI0 €HIOKAPAUTH, CENTHYHI
aptputi Ta MeHiHTiTH (Public Health Agency of Canada, 2011; Shi et al., 2023). Bussiero, 1o cim
3 JIeB’SITH 1TaMiB M. luteus, BUAUTEHNX 3 OIOILTIBOK, YTBOPEHHUX B CHIOTPaxXCaTbHUX TPYOKax
TAIIEHTIB YHIBEPCUTETCHKOI JTikapHi B benbrii, Oyiu crilikimu o okcarminy (Vandecandelaere et
al., 2013). YV geskuxX mTamiB BUSBJICHO CTIMKICTh J0 HITPO(DYPAHTOTHY, MAKPOJIMIIIB (€pPHTPOMI-
1uHy) Ta niakomitHy (PHAC, 2011). 3Bakatount Ha Te, 110 €KCTPaKTH H. annuus MICTSITh Pi3HI
luteus € moTIMBHIM KPOKOM. MeToro poOOoTH OYJI0 OIIHUTH aHTUMIKPOOHHH TIOTCHITIAI BOJTHO-CTa-
HOJIBHUX €KCTPAKTiB IPOPOCTKIB COHsIIHUKA (Helianthus annuus L.) mono Tect-mutamiB M. luteus
B yMoBax in vitro. Hacinus H. annuus copty MaclsTko TpopoIIyBai 7—8 1i0 B ONTUMATBLHUX
YMOBaX OCBITJICHHS 1 TEMITEPATyPH, BIUTUISLTA KOPEHI Ta HACIHUHU 1 3 IPOPOCTKAMH, BUTOTORJISUTH
eKCTPAaKTH, y SIKUX SIKICHUMH PEeaKIisSIMU BUSBIIUIN Aesiki rpymu BAP, a Takox 1X aHTUMIKpOOHY
aKTUBHICTh. BomHo-eTanosbHI ekctpakTH (BEE) oneprani ekctparyBaHHsAM TPOpOoCTKiB 3 20-, 60-
1 95% BOIHIM €TaHOJIOM METOJaMU Mariepallii y TeMpsBi 14 1i0 1 eKkcTparyBaHHSIM 31 3BOPOTHUM
XOJIOJMIIBHUKOM 3a HarpiBaHH: (~60—65°C) 30 xs, BiANOBiAHO 110 JlepxaBHoi (hapmakornei YkpaiHu
(cniBBiTHOMICHHS HaBaKKa: ekcTpareHT = 1:20 (Maca, 1/00°eM, MiT)). AHTUOAKTEPIHY aKTHBHICTh
OLIIHIOBATIM METOIOM Ju]y3ii B arap, I0Jat0uu B IyHKH Ta30HY OJJHO000BOI KynbTypu M. luteus
o 0,2 MiT ekeTpakTy. 3acisHi Jamku iHKyOyBam 3a 28 + 1°C i yepe3 24 1o BUMIPIOBAITH TiaMeTp
30H iHriOyBanss (/131) y MM Ta oninroBamy 3a mkanoro Cappelli et al. (2021).

V¥ Bcix BBE H. annuus L. BusBieHi nomipeHomu, hraBoHOIIN, T1IPOKCUKOPUYHI KHCIIOTH,
JKHUPHI KACIIOTH, BYTJICBOJIH, BITbHI aMiHOKHCIIOTH, aCKOpPOIHOBA KHcioTa. BeraHorneHo, 1110 BEE
MaroTh BUPAKEHY aHTHIMIKpOOHY akTHBHICTD moao M. luteus. 60% BEE (BurotoBneHi Merogom
Mariepartii) mposieisas Haimenmmii BB (10,0 + 0,8 Mm), 20% — nomipHy aktuBHICTE (10,7 £
0,9 mm), Tomi sk 95% — HanOuTIMK (11,3 + 0,9 mm). 3a BBy 20-, 60- 1 95% BEE,
BUTOTOBJICHHX 31 3BOPOTHUM XOJOAWILHUKOM, BusiBiieHo Oimbmmi 31 (14,7 + 0,7 mm, 13,0 £
0,5Mm 1 16,3 = 0,7 MM, BimnoBigHo). OTKe, OTpUMaHI PE3yNIBTATH MIITBEPIKYIOTH BMICT
mMpoKoro crektpy BAP y BoqHO-eTaHONBPHUX eKCTpakTax NpopocTkiB Helianthus annuus L.
copTy MacisTKo 1 IepcrieKTHBY BUKOPHCTAHHS IUX CKCTPAKTIB K MPHPOIHAX aHTHMIKPOOHHX
areHTiB potu Micrococcus luteus.
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Shuba S., Sidashenko O. PREVALENCE OF AUTOIMMUNE DISEASES AMONG
THE POPULATION. Autoimmune diseases have nearly doubled in prevalence over the past 30
years, particularly affecting young people and children. Environmental factors, gender disparities,
and comorbidities further complicate their progression. Quantitative indicators of total IgE were
studied and analyzed in 485 samples obtained from individuals aged 2 to 45 years. It was found
that the number of samples from children (2—18 years old) was 1.8 times higher than that of adults.
This confirms the known epidemiological trends of an increase in allergic manifestations,
particularly in younger age groups. Among the adult population, men predommated

AyTOlMyHHl 3aXBOPIOBAHHS CTAHOBJIATE OJTHY 3 HaHOLTBII Cepiio3HIX MPOOIIEM Y CHCTEMI
OXOPOHH 37I0pPOB’S Uepe3 CTPIMKE 3pOCTAHHS X HOIIHPEHOCTI, 0COOIHMBO Cepe JIF0IeH MOIOIOTO
BiKy Ta JliTeH. YTIpoaoBsk ocTaHHiX 30 pOKiB MOKAa3HKUK PO3MOBCIOIKEHHS ayTOIMYHHHUX 3aXBOPIO-
BaHb 32 BiKOM 301IBIIMBCA Maibke BIBIYi, 110 BKa3y€e HA MTHOOKI 3MIHH y B3a€EMOJIii IMyHHOI CHC-
TEMH JIFOIMHHU Ta (PaKTOpiB HABKOJMIIHKOTO cepenoBuia (Xiao et al., 2026). AyToiMyHHI 3aXBO-
PIOBaHHSI, TaKi SK IIyKPOBHIA Jlia0eT, aTONMIYHUI JepMaTUT, PEBMATOIIHUIN apTpUT, OpOHXiaJIbHA
acTMa, 3aXBOPIOBAHHS IIMTOIOAIOHOT 321031 Ta AJEPTiYHI Peakilii Ha MPOIYKTH XapuyBaHHS,
XapaKTEPU3YIOThCSI XPOHIYHAM TIepeOiroM, CXHJIBHICTIO JI0 PEMANBYBAaHHSA Ta TOCTYIIOBHM
pyiHyBaHHAM TKaHUH-MilIeHel (Yasmeen et al., 2024).

BBakaroTh, 1110 Pi3Hi aJiepridHi CTaHU BpaXkaroTh y cepenHboMy 7—10% HaceneHHs ma-
Hetu. 3a niepion 3 1990 mo 2021 pik MmokazaHO 3HAYHE 3pPOCTAHHS 3aXBOPIOBAHOCTI HA ITyKPOBHI
niadet 1-ro THITy, TIPH IIhbOMY MOIIMPEHICTh PEBMATOIIHOTO apTPUTY Ta PEBMATHIHOI XBOPOOH
CepIIs 3ATHIIAEThCS CTa0UTHHO BUCOKOIO (Xiao et al., 2026). 3okpema, KUTbKICTh MAIlIEHTIB 13 peB-
MaTOiTHUM apTPUTOM Y CBiTi nepeBunpia 17,6 miH oci6 (Black et al., 2023). BoxHouac cniocte-
piraroTh TPUBOXKHY TEH/ICHIIIO JIO 3pOCTaHHS PiIKICHIX CUCTEMHHX 3aXBOPIOBaHb, 1110 CYIIPOBO-
JUKYIOTBhCS YpaKEHHsIM Oarathox opraHiB ogHouacHo (Lemer et al., 2016). BaxmuBum acriekTom
eriZIeMIOJIOTIT ayTOIMYHHHX 3aXBOPIOBAHb TAKOXK € TeHiepHa aucnponopiist (Palmer et al., 2025).

Ha nommpeHHs Ta 3pocTaHHS piBHS ayTOIMyHHHX IaTOJIOTiH BIUIMBAIOTH TaKi (hakTOpH
HABKOJIMIIIHBOTO CEPEIOBHIIA, K KCEHOOIOTHKH, 3a0pyAHEHHS IOBITPS Ta BOIM, XPOHIUHHUIM
CTpec, 0COOIMBOCTI XapuyBaHHsI Ta MepeBaKaHHs yJIbTparnepepoOIeHol DK, 10 TPU3BOIATH JI0
MOPYIIICHHS MiKpoOioMy Ta KMIIIKOBOTO 6ap’epa 3arasioMm (Miller, 2023). BaxxinBo 3a3Ha4mTH, 1110
ONM3BKO 25% MaIli€HTIB MalOTh CXHITBHICTD JI0 HAKOITMUYCHHS JIEKITbKOX ayTOIMyHHHX JIarHO31B
ynpoaosx xuTTs (Aslan et al., 2025). Taka koMOpOIAHICTh YCKIIAHIOE AIarHOCTHUKY Ta BUOIp
Teparii, OCKUTBKHY JIIKyBaHHS OJTHOTO 3aXBOPIOBAHHS MOXKE BIUTMBATH Ha Mepedir 1HIIOro.

Y 3B’S13Ky 3 aKTyalbHICTIO TEMH, 3a TIePiof 13 CiuHs 1o TpaBeHb 2025 p. y M. {Hinpi Oyno
JIOCITIIDKEHO Ta MPOaHATI30BaHO KUJIbKICHI MMOKa3HUKH 3arajipHoro IgE y 485 3paskax, 1o otpu-
MaHO BiJT JIFOJIEH PI3HOTO BiKY — Bifl 2 10 45 poKiB. AHANI3 MPOBOIMIIN 32 JIOTIOMOTOK) METOY
IMyHOXeMiTIOMiHecCIIeHITii. BcTaHOBIIEHO, 1110 KITBKICTh AUTSYMX 3paskiB (2—18 pokiB) y 1,8 paza
OyJ1a BUIIOIO MTOPIBHSHO 3 TopochuMu. 1e miaTBeprKye BiioMi eTiieMioNoridai TeHSHIIIT 3poc-
TaHHS aJICPriYHUX MPOSBIB CaMe Y MOJIOMIINX BiKOBUX rpymax: Bif 5 mo 11 pokiB. Cepen nopoc-
JIOTO HACETICHHS ITEPEBAKAIIH YOIOBIKHL.

BukopucTanHs 3MillTaHUX MOJEINeH IPOrHO3YBAHHS BKa3ye Ha MOAAINBIIE 3POCTAHHS TO-
HIMPEHOCTI ayTOIMYHHHX 3aXBOPIOBaHb 110 2032 poky (Xiao et al., 2026). OcobnuBe 3aHemno-
KOEHHSI BUKJIMKAE 3POCTaHHS anepanHx 3aXBOPIOBaHb cepejl JIiTel, TOMy Liei HAnpsM notpedye
MOCTIHHOTO KOHTPOJIIO Ta JOCII/DKEHHS IS TPOBE/ICHHS BYACHOT JIarHOCTUKH 1 paI_IIOHaJ'ILHOFO
JKyBaHHS, 110 CIPHUATAME MOTIEPEIHKEHHIO XPOHI3aLlil IPOIIECY Ta MOKPAIICHHS SIKOCTI JKUTTAL.
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HACAIAKW KOPOTKOTPHUBAAOTO BMNAMBY MPOTUMOXEXHOIO
MAIBKOYTBOPHOBAABHOTO MIHOYTBOPHOBAYA “SOFIR AFFF”
HA MIKPOBOLIEHOS I'PYHTY
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Yavorskyi V., Smolii N., Izhovska I., Grynchyshyn N., Zvir G. CONSEQUENCES OF
SHORT-TERM EXPOSURE TO THE FIREFIGHTING FILM-FORMING FOAM
CONCENTRATE “SOFIR AFFF” ON THE SOIL MICROBIOCENOSIS. Fluorosynthetic film-
forming firefighting foam is widely used to extinguish fires involving petroleum products and other
flammable liquids. The consequences of short-term exposure of grey forest soil to the foam
concentrate “SOFIR AFFF” on the abundance of the main physiological groups of microorganisms
were studied at the 1% and 14" days after soil contamination. It was established that short-term
contamination of soil with the foam concentrate “SOFIR AFFF” does not inhibit the growth of
most physiological groups of microorganisms, with the exception of amylolytic, proteolytic, and
cellulolytic microorganisms.

IT;1iBKOyTBOpIOBAJIbHI MTIHOYTBOPIOBai Ha BOAHIHM ocHOBI (Aqueous Film-Forming Foam,
AFFF) € crnenianizoBaHuMH 3aco0amMu TIOXKEKOTAaCiHHS, po3podieHnmu y 1960-x pokax mis
00poTHOH 3 TIOXKEKaMH Kiacy B, cipranaeHnMy 3aiiMaHHAM HaTH Ta HAQTOIPOITYKTIB, TU3EIb-
HOT'0 TATBHOT0, JIerKo3aiMucTux piauH (Peshoria et al., 2020). Jlo cknany AFFF Bxonsts niep- ta
nosidropankinbHi pedoBuHH (IIPAC), siki 3a0€3MeUy0Th BUCOKY OBEPXHEBY aKTUBHICTB, IIPOTE
3IIaTHI J0 TIEPCUCTYBAHHSA, 010aKyMyJIALii 1 € TokcmaHuMH it ToBKULIs (Cousins et al., 2020;
Wang et al., 2017). ['aciHHS TTOXKeX 13 3aCTOCYBaHHSM IUTIBKOYTBOPIOBATEHHX MTIHOYTBOPIOBAYIB
Tty AFFF Mmoxxe npuzBoauTu 10 HaaxompkeHHs [IOAC B IpyHTH, IPYHTOBI BOIM Ta BOJOHMU
(Borovykov et al., 2025). JlociimkeHHs: TepuTopil, mo 3a3Hamu BBy AFFF, nemoHcTpyroTh
migsuieHi koHneHTpanii [IOAC y rpyHTax i Mi3eMHUX BOAAX HPOTATOM AECATHUIITH MicCiA 3a-
crocyBaHHA niHOyTBOproBauiB (Schiiler et al., 2025). [Totpannsaus AFFF y rpyHT Moxe 3MiHIO-
BaTH CTPYKTYPY Ta (YHKI[IOHAIbHY aKTHBHICTH MIKPOOHHX yIpYyIOBaHb, 3HIKYBATH MIKPOOHE
pisnomanitT4 (Li et al., 2022; Luo et al., 2020).

B ymoBax moBHOMacITabHOT BIHHH 3pOCTa€E YacTOTA IMOYKEIK, IO 3yMOBIIIOE CYTTERE 301Th-
IIEHHS OOCATIB 3aCTOCYBaHHS ILTIBKOYTBOPIOBAILHMX TiHOYTBOproBadiB Ty AFFF mix gac
JKBiJalii 3aropsHh Ha Ha@TOOa3aX, MPOMHCIOBUX 00 €KTaX, CKIaJaX MATMBHO-MACTHIIBHUX
MarepiamiB. 3a BiICYTHOCTI HaJICKHOI cHCTeMH 300py Ta yrwmizamii mian kommoneHTn AFFF
HaIXomATh y IpyHT. Tomy nocmimkenss BBy AFFF Ha MikpoOionieHo3 IpyHTY € HeOOXiqHOI0
MIEPEyMOBOIO JUISI IPOTHO3YBAHHS €KOJIOTIUYHMX PHU3HKIB, PO3POOIEHHS CTpaTeriil peabimiTarii
TEPUTOPIA, IO 3a3HAIH 3a0pYAHCHHS.

OmniHeHO HACIIIKK KOPOTKOTPUBATIOrO BILTHBY miHOyTBOproBada “SOFIR AFFF” Ha un-
CEJIbHICTh OCHOBHUX (hi310JI0TIUHMX I'PYI MIKpPOOPTaHi3MiB CipOro JiCOBOTO IPYHTY depe3 100y
Ta 14 1i6 micns 3a0pyaHeHHs Horo ninoyTBoproBadeM. PosBenerns rpyHToBOI cycnensii (10-107)
BUCIBAJIM HA €JICKTHBHI JKUBHJIbHI CEPENIOBHUINA, KyIbTUBYBAIH 3a TemrepaTypH 30°C ympomaoBk
3-10 xib, TicIIsA 9OTro MiAPaXOBYBAIU KUTBKICTH KOJIOHIH 1 IIepepaxoByBai HA OJIMH TPaM IPYHTY.
Kontpomnem OyB He3a0pyIHEHHI IPYHT.

UYepes noOy micns 3a0pynHeHHs IpyHTY miHOyTBOproBaueM “SOFIR AFFF” ne BusiBneHo
CTATUCTHYHO JOCTOBIPHHUX 3MiH YHCEIBHOCTI OLTBIIOCTI (i3i0J0TIYHMX TPy MiKpOOPTaHi3MiB
TIOPIBHSHO 3 KOHTPOJIEM, OKpiM reTepoTpodHuX Ta HiTpudikyBansHux. Yepes 14 nid cmoctepi-
Tl CTUMYJIIOBAHHS POCTY OLIBIIOCTI IPYN MIKpOOPTraHi3MiB IMOPIBHSHO 3 KOHTPOJIEM 3a BHU-
HSTKOM aMUTOJIITHYHUX, HpOTGOJ'IiTI/I‘{HI/IX Ta UEIFOJIONITUYHAX MIKPOOPraHi3MiB. TakuM YHHOM,
KOPOTKOTpUBAJIE 336py)1HeHHs[ IPYHTY mHoyTBop}OBaqu “SOFIR AFFF” ne BIuMBac Ha 4icellb-
HICTB OUTBIIIOCTI TOCII/DKEHUX rpym MIKpOOpPraHi3MiB, OKpIM THX, 5IKi OepyTh y4acTb y Iporecax
PO3IICIUICHHS CKJIAJJHIX OPTaHiYHUX CIIONYK.
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Freshwater ecosystems of Antarctica serve as natural models for investigating the functio-
ning of extreme biotopes shaped by low temperatures, seasonal fluctuations in light availability,
limited nutrient input, and the specific mineral composition of water. Under such conditions, mic-
robial mats acquire particular ecological significance as highly organized consortia of microor-
ganisms within which intensive interspecific interactions occur. The bacterial components of these
communities play a pivotal role in maintaining microecosystem stability by mediating the transfor-
mation of organic and inorganic compounds, mobilizing nutrients, and contributing to the struc-
tural integrity of the mat. Psychrophilic and psychrotolerant bacteria inhabiting these communities
are regarded as promising sources of cold-active enzymes and biologically active compounds with
potential applications in biotechnology and agroecology (Cavicchioli et al., 2011; Siddiqui et al.,
2013).

A total of 140 bacterial strains were isolated from microbial mats of freshwater lakes located
on Irizar and Uruguay Islands (Argentine Islands, Maritime Antarctica) (Zelenchuk et al., 2025).
Isolation was performed using classical microbiological techniques. Physiological and biochemi-
cal properties were assessed by inoculation onto agar media: Pikovskaya medium (for detection of
strains capable of orthophosphate solubilization), MSM supplemented with ZnO (for zinc-
solubilizing bacteria), medium containing carboxymethyl cellulose (for cellulolytic activity), and
a medium for screening lipolytic bacteria. Siderophore and exopolysaccharide production were
determined spectrophotometrically.

The isolated bacteria exhibited a broad spectrum of functionally significant metabolic traits.
In particular, they demonstrated the ability to solubilize poorly soluble mineral phosphorus
compounds and zinc oxide (ZnO). In addition to solubilization activity, several strains produced
siderophores — low-molecular-weight compounds with high affinity for ferric ions. The hydrolytic
potential of the investigated cultures was evidenced by their capacity to degrade carboxymethyl
cellulose and lipids, indicating the production of extracellular cellulases and lipases. These
enzymatic activities facilitate the breakdown of complex organic polymers into more bioavailable
substrates, thereby sustaining carbon cycling within microbial mats.

Bacterial strains isolated from microbial mats of freshwater lakes in Maritime Antarctica
produced exopolysaccharides in concentrations ranging from 0.3 to 17.5 mg/L.

Carbon source utilization was evaluated on Hiss medium supplemented with individual
carbohydrates, with bacterial growth and pH changes monitored using an indicator system.
Assessment of 27 strains revealed pronounced metabolic plasticity: thirteen strains induced signi-
ficant acid production on glucose, whereas most other substrates yielded positive reactions only in
individual strains. The majority of strains isolated from mats of Lake Irizar exhibited growth on all
tested media (12/17), whereas strains from Lake Uruguay demonstrated greater substrate specia-
lization (3/10 grew on only one medium).

In conclusion, microbial mats of freshwater lakes on Irizar and Uruguay Islands represent
a source of functionally active bacterial strains exhibiting varying levels of metabolic activity. The
observed diversity of physiological traits reflects adaptation of microbial communities to local
extreme environmental conditions. These findings expand current understanding of the role of bac-
teria in Antarctic freshwater ecosystems and substantiate the further investigation of their biotech-
nological potential.
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The research is devoted to the study of the biological properties of bacteriophages and the
development of a neural network for predicting their potential application as antibacterial agents.
The rapid growth of antibiotic resistance represents one of the most pressing global health challen-
ges, requiring the development of alternative and environmentally safe antimicrobial strategies.
Phage therapy has been recognized as one of the most promising approaches for the treatment of
bacterial infections resistant to antibiotics. However, one of the key challenges remains the
accurate identification of specific “phage-host” interactions. The use of artificial intelligence to
predict phage-bacterium compatibility enables a more efficient, selective, and sustainable
biocontrol strategy while significantly reducing the need for extensive laboratory screening.

The aim of this study was to develop a neural network capable of predicting the possibility
of phage-bacterium interaction for the further design of bacteriophage-based antibacterial pre-
parations. To achieve this objective, the development of the neural network PhagoRix included
several essential stages. First, the research problem was formulated and biological data were
collected, including protein and genomic sequences obtained from open-access databases such as
NCBI and UniProt. The dataset underwent preprocessing, including cleaning, normalization, and
division into training, validation, and test subsets. At the modeling stage, an appropriate neural
network architecture was selected, and the model was trained to recognize patterns associated with
phage—host interactions. The trained system was then evaluated using performance metrics such
as accuracy and recall to assess predictive capability. Additionally, architectural parameters were
optimized to improve model performance and generalization capacity.

Within the framework of this research, the PhagoRix neural network demonstrated a pre-
diction accuracy of 46%, confirming the feasibility and practical potential of applying artificial
intelligence in phage therapy research. This level of accuracy already allows a substantial reduction
in time and laboratory resources required for traditional experimental screening. In vivo studies
further demonstrate that bacteriophages can serve as effective agents without negative impact on
human health or the environment. The results indicate that artificial intelligence systems are
capable of analyzing complex interaction factors that may not always be fully identified through
conventional laboratory methods.

The integration of bioinformatics and neural network modeling therefore opens new
perspectives for the development of innovative, environmentally friendly antibacterial technolo-
gies and contributes to sustainable strategies for combating antibiotic resistance. PhagoRix repre-
sents not only a computational tool but also a step toward responsible, science-driven solutions that
support public health and environmental sustainability.
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The consequence of the aggressor’s military actions is large-scale destruction on the
territory of Ukraine. According to last year’s report RDNA4 (Ukraine — Fourth Rapid Damage and
Needs Assessment), since the beginning of the war, more than 236 thousand houses have been
damaged or destroyed. That equals 13% of the housing stock. The issue of researching the impact
of building structure waste during their storage or disposal on soil-forming processes in which
microorganisms play a key role seems critical.

The purpose of the work was to investigate the microorganisms number and their enzymatic
activity in urban soils in the presence of construction waste. At the agricultural training field of the
Lutsk National Technical University (LNTU), a construction waste layer was filled in, the last was
covered on top with zonal soil; the experimental soil sample was taken there. Control — soil from
the neighboring waste-free site. Typical ruderal weeds with a predominance of representatives of
the Poaceae and Asteraceae families are dominant at the LNTU agricultural training field: Poa
pratensis L., Elymus repens (L.) Gould, Poa annua L., Plantago lanceolata L., Stellaria media
(L.) Vill., Trifolium repens L., Taraxacum officinale F. H.-Wigg., Achillea submillefolium Klok. et
Krytzka, while Artemisia vulgaris L., Glechoma hederacea L., Erigeron canadensis L. and
Stenactis annua (L.) Cass. ex Less. are appened less often. The pH value of the water extraction of
urban soils from dark grey podzolized light loam soil taken from the test site is 7.74, which is 0.24
units higher than the control, probably as a consequence of the contents of the building structures.
The samples humidity almost weren’t differ in.

The total number of microorganisms in the test sample is (5.00x10%) CFU/g abs. dry soil,
and it is 1.8 times lower than in the control. Cellulase activity of natural fabric decomposition in
the soil layer from the experimental site during 35 days equals 33.55%, which was 4.1% higher
than in the control, but of paper decomposition — 1.5 times lower. According to the Zvyagintsev
cellulase activity scale, cellulase activity is weak or medium in both areas. The rate of conversion
of the applied nitrogen fertilizer into available to plants forms depends on the activity of ureases
(Volkohon et al, 2010). Urban soils of the control sample have a higher urease activity (pH of the
indicator was 10-11 per 20 hours of reaction). Under the influence of adverse factors on living
organisms protection mechanisms are activated, which include enzymes of the antioxidant system
(Maslovska, Hnatush, 2014). It is established that the catalase activity is present in both samples,
differs insignificantly, by almost 1 microliter. This indicates that both soil samples are under the
influence of adverse environmental factors, which, in particular, can be compounds of heavy
metals, present both as part of construction waste and in the air phase bordering the soil, since the
territory of LNTU is located along a busy highway at the exit from the city of Lutsk.

Therefore, further studies of the urban soil microbiological activity seem relevant for the
searching for ways to improve the properties of technical soil formed with the introduction of
construction waste.


https://www.google.com.ua/maps/search/%2030a%20Vynnychenka%20St.,%20Lutsk
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB_%D0%9B%D1%96%D0%BD%D0%BD%D0%B5%D0%B9
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB_%D0%9B%D1%96%D0%BD%D0%BD%D0%B5%D0%B9
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB_%D0%9B%D1%96%D0%BD%D0%BD%D0%B5%D0%B9
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Educational and Scientific Center “Institute of Biology and Medicine” of Taras Shevchenko National
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Tear fluid is a multifunctional biological secretion that plays a critical role in maintaining
ocular surface homeostasis by providing lubrication, optical stability, mechanical protection, and
antimicrobial defense. As an essential component of innate mucosal immunity, the tear film
contains a variety of antimicrobial molecules, which help prevent microbial colonization and
infection of the ocular surface.

Although the protective and immunological functions of tear fluid are well established,
accumulating evidence of sex-related differences in ocular surface physiology and tear film
disorders suggests that biological sex may influence tear function. However, data regarding sex-
associated variation in the functional innate antimicrobial properties of tears remain limited,
providing a rationale for the present study. Therefore, the aim of this work was to investigate sex-
related differences in tear secretion and antimicrobial activity of tears in Chinchilla rabbits using
Schirmer’s test and agar diffusion assay.

A total of 6 male and 6 female Chinchilla rabbits (24 eyes) were used in this study. Basal
tear production was measured with the Schirmer tear test-1 (STT) in all animals. A standardized
strip of filter paper (Contacare, India) was placed in the lower conjunctival fornix (middle third of
the lower eyelid), and tear wetting was quantified in millimeters after 3 minutes. Mueller Hinton
Agar plates were inoculated with M. luteus UCM Ac-645 according to the standard disk diffusion
protocol. Antimicrobial activity of tears was assessed by placing the test strips on the surface of
inoculated agar. The Mann-Whitney U test has been used for comparisons between sexes. Com-
parisons between the right and left eyes were performed using the Wilcoxon Signed-Rank Test.

There were no statistically significant differences in tear production rate and antimicrobial
activity between sexes. However, there was significantly higher tear production in the left eye
compared to the right eye in male rabbits (p<0.05). In contrast, no significant difference in this
parameter was observed between the eyes of female animals. Interocular interaction and variability
have previously been discussed in clinically normal New Zealand White rabbits evaluated by the
Schirmer tear test, with Whittaker and Williams (2015) reporting higher STT values in the second
eye tested, suggesting an interaction effect between eyes. These findings imply that tear production
may not always be strictly symmetrical even in healthy subjects. Our experiment was conducted
in an educational laboratory setting as part of the course “Laboratory Practicum in Immunology”,
and the sequence of eye testing was not specifically controlled. Therefore, the left eye may have
been tested second in some cases, potentially contributing to the observed interocular difference
and aligning with the findings of Whittaker and Williams (2015). Biological sex has been shown
to influence autonomic reactivity and stress responses across mammalian species, with males and
females exhibiting differential patterns of sympathetic and parasympathetic modulation (Dearing
et al., 2022; Nugent et al., 2011). These mechanisms may hypothetically contribute to the more
pronounced interocular interaction observed in male rabbits in our study.

In contrast to tear production rate, antimicrobial activity showed a non-significant tendency
towards higher values in tears from the right eye in male rabbits (p>0.05). This may hypothetically
be explained by a dilution effect. Increased tear secretion could reduce the effective concentration
of antimicrobial components in tears, although this interpretation remains speculative and requires
further confirmation. Overall, the inhibition zones in agar diffusion assay were generally small,
and the absence of detectable sex-related differences may, at least in part, be attributed to the
relatively low overall antimicrobial activity of the tear samples.

In summary, the study suggests a possible sex-associated pattern of interocular interaction
in tear secretion, with more consistent interocular differences observed in male rabbits.



Mikpobionorisi, BipyCOAOrisi Ta iMyHOAOTIA 205

Harmasheva S., Garmasheva 1., Fomina M.

SELECTION OF GAMMA-AMINOBUTYRIC ACID PRODUCERS AMONG YEASTS

D. K. Zabolotny Institute of Microbiology and Virology of the NAS of Ukraine,
Academician Zabolotnogo St., 154, Kyiv, 03680, Ukraine,; e-mail: svitlana.garmasheva@gmail.com

Introduction. Gamma-aminobutyric acid (GABA) is the main inhibitory neurotransmitter
in the nervous system of mammals and humans. Pathological changes, resulting in a reduced level
of GABA in the body, are associated with such mental disorders as depression, anxiety,
schizophrenia, insomnia, and others. It is known that representatives of the human gastrointestinal
microbiota are psychobiotics, microorganisms capable of synthesizing a number of neuroactive
compounds, such as short-chain fatty acids (SCFA), dopamine, glutamate, GABA, etc. It has been
observed that the intestinal microbiota of patients with mental disorders has differences in the
qualitative and quantitative composition of microorganisms compared to mentally healthy
subjects. Therapeutic measures with the intake of exogenous GABA in fermented products
demonstrate clinical efficacy, especially as a concomitant intake with other psychotropic drugs,
allowing to reduce the pharmacological load on the body, and improving the state of the
gastrointestinal microbiota. The method of microbiological production of GABA by fermentation
is promising and optimal for commercial production, due to the advantages that are absent in
biochemical production, including a simplified manufacturing process, the absence of harmful
reagents, economic benefits for the manufacturer and consumer, and reduced harmful effects on
the environment. Fermented products are deeply integrated into the traditional cuisine of most
nationalities, the predominant raw materials, the taste and organoleptic qualities of which depend
on the region of production. The most popular raw materials are usually milk, vegetables, flour
and meat products. An integral part of a fermented dish are microorganisms responsible for the
fermentation process. Yeasts are widespread fermentative microorganisms, with a large number of
species and strains providing diversity in the types of fermented products, special taste qualities
and a set of useful exometabolites released during the fermentation process. It was found that a
number of yeast species and strains have psychobiotic potential, i.e. are able to synthesize
neuroactive compounds, including GABA. The aim of our work was to screen and select yeast
strains capable of synthesizing GABA.

Methods. In total, fifty-seven yeast strains belonging to the Ukrainian Collection of Micro-
organisms and several working collections were studied. The first stage of screening involved a
qualitative assessment of the ability of yeast to synthesize GABA by recording the change in pH
during incubation of the biomass in a solution containing glutamic acid. When quantitatively
assessing the synthesis of GABA, promising strains selected after the first stage were cultivated in
a nutrient medium containing 3% monosodium glutamate, and the results were confirmed by thin-
layer chromatography.

Results. Among the studied yeast strains, 65.5% demonstrated synthetic activity. Most
GABA-positive strains are representatives of the genus Saccharomyces spp., among which more
than 50% of GABA producers were recorded. The sources of isolation of active strains included
sourdough (33% strains), microbiota of Abkhazian centenarians (20% strains), collection wine and
alcohol strains. Also, some strains of the species Wickerhamomyces anomalus, Kluyveromyces
marxianus and Yarrowia lipolytica have shown themselves as promising psychobiotic micro-
organisms.

Conclusion. The selected yeast strains are promising for the production of a wide range of
fermented products enriched with GABA.
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EFFECT OF SEED BACTERISATION WITH LACTIC ACID BACTERIA ON DYNAMICS OF
CHEMOTACTIC ACTIVITY OF WHEAT ROOT EXUDATES
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Plant growth and development are largely influenced by interactions within the rhizosphere.
Root exudates, consisting of sugars, amino acids, organic acids, and secondary metabolites, play a
major role in shaping the microbial community by attracting beneficial microorganisms through
chemotaxis. Bacterisation of seeds with microbial inoculants is an effective strategy for improving
plant—-microbe interactions and establishing beneficial rhizosphere microbiom. Lactic acid bac-
teria, commonly known for their probiotic properties, have recently been recognized as promising
candidates for application in agriculture. Their metabolic activity and ability to synthesize growth-
promoting compounds can influence root exudation patterns and microbial signaling processes.
Regarding this, the aim of work was determining the effect of lactic acid bacteria on dynamics of
chemotactic activity of thizosphere bacteria towards soft wheat root exudates.

The object of this study was wheat seeds of the Smuglyanka variety from the Institute of
Plant Physiology and Genetics of the NASU. Bifidobacterium bifidum LBA-3 and Lactobacillus
bulgaricus 17 03501 from the Institute of Problems Cryomicrobiology and Cryomedicine of the
NASU were used as probiotic cultures. Seeds were bacterised at the rate of 0.1 ml of bacterial
suspension per 10 g of seeds during 5 min. Then seeds were placed on filter paper and germinated
in termostat for 3 days at 24°C. Germinated seeds were placed root-down in containers with water
for another 14 days. Root exudates were evaporated on water bath during 3 days and washed from
the cups with sterile water until volume of 5 ml and filtered through bacterial filters. Four
experimental variants were used to obtain root exudates: I —no treatment, Il — bacterisation with B.
bifidum culture, 11 — bacterisation with L. bulgaricus culture, IV — complex of B. bifidum and
L. bulgaricus and water as a control variant. 0.5 ml of root secretions were added to a test tube
together with 20 ml of medium and transferred to a cup to solidify.

Chemotactic activity determining. A bacterial suspension was prepared adding one bacterial
loop of culture to the tube containing 3 ml of physiological solution. Then 0.1 ml of the bacterial
suspension was added to the center of the solidified medium dropwise. Petri dishes were left in a
thermostat for 7 days at a temperature of 28°C. Size of the chemotactic ring was measured with a
ruler on third, fifth and seventh days of cultivation. Chemotactic activity was studied using three
strains of bacteria: 1 — Azospirillum brasiliense 410, 11 — Azospirillum brasiliense 77, 111 —
Bradirhizobium japonicum 634b from Institute of Agricultural Microbiology and Agro-Industrial
Production of NAAS.

The results of the study demonstrated a consistent trend toward increased chemotactic
activity by the fifth day. The most pronounced increase was observed in A. brazilense 410, where
the value in the complex treatment variant reached 187%, and in the B. bifidum treatment
variant — 180% relative to the control. In contrast, the greatest increase in the diameter of the
chemotactic ring compared to the third day was shown for A. brazilense 77, reaching almost 300%
under complex treatment. A decline in activity was observed in all variants on the seventh day.
Compared to the fifth day, the most significant decrease in activity was observed in B. japonicum
634b across all experimental variants. The rise in chemotactic activity of the studied strains in all
treatments on the fifth day is likely associated with the onset of the exponential growth phase of
the bacteria, which resulted in active utilization of sugars present in wheat root exudates and
intensive growth. The depletion of medium resources led to the transition to the stationary growth
phase and a subsequent reduction in bacterial growth on the seventh day.
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Antarctic terrestrial ecosystems are characterized by low temperatures, moisture deficiency,
high levels of ultraviolet radiation, and limited nutrient resources. Under such conditions, moss
banks are important centers for the formation of microbial communities. Despite the active deve-
lopment of molecular biological research, the cultivated part of the microbiota of Antarctic
ecosystems remains insufficiently studied. The aim of the work was to isolate and study the
properties of bacteria from plant communities collected on the islands of the Maritime Antarctica.

Samples of Sanionia georgicouncinata, Warnstorfia fontinaliopsis, moss bank formed by
Polytrichum strictum and Cephaloziella varians (collected on Waugh Island), Sanionia sp. (from
Leonie Island), Deschampsia antarctica (from Deception Island) were collected during the 28th
Ukrainian Antarctic Expedition. Microorganisms were isolated using classical microbiological
methods on tryptic soy agar, R2A, and agarized extract from substrates. Cell morphology was
studied using light microscopy. Physiological and biochemical properties were evaluated based on
growth at different temperatures, the presence of enzymatic activities (catalase, oxidase, amylase,
protease, lipase, and urease), the ability to fix molecular nitrogen, solubilize zinc oxide and calcium
orthophosphate, and produce siderophores.

It was found that the number of cultivated microorganisms in samples from different plant
communities ranged from 10 to 107 CFU/g of substrate, depending on the sampling site and
vegetation type. The highest number of cultivated microorganisms was found in the
W. fontinaliopsis sample collected on Waugh Island (6.5 x 10°—1.25 x 107 CFU/g of dry sample).

Nineteen bacterial isolates were selected from the samples studied. Most of them formed
round colonies with a smooth surface and a convex profile, measuring 1-3 mm in diameter on
nutrient agar medium. Approximately 20-30% of the strains exhibited uneven or wavy edges, a
matte surface, and pigmentation. Microscopy results showed that rod-shaped cells predominated.
Most cultures grow at temperatures between 4-25°C, with an optimum of 15-20°C. Among 19
bacterial isolates, catalase activity was detected in 17, oxidase activity in 7, protease, lipase, and
urease activity in 10 isolates each, and amylase activity in only one isolate. Some of the bacterial
isolates exhibited plant growth-promoting traits: one isolate was capable of nitrogen fixation, one
isolate was capable of solubilizing ZnO, seven isolates could solubilize Ca3(POs),, and seven
isolates produced siderophores.

Thus, moss banks of the Maritime Antarctica islands are a source of cultivated bacteria with
a wide range of morphological, physiological and biochemical properties. The results obtained
supplement the data on the microbiota of Antarctic ecosystems and provide a basis for further
research into the adaptive potential and possible biotechnological applications of the isolated
strains.

This study was conducted within the framework of the State Target Scientific and Technical
Research Program in Antarctica for 2011-2027.
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The ability of bacteria to stimulate plant growth and development stems from their capacity
to synthesize phytohormones, fix nitrogen, and mobilize mineral nutrients. However, the
functional activity of such microorganisms significantly depends on environmental conditions.
Abiotic factors, in particular temperature, pH, humidity, salinity, and the presence of toxicants, can
both limit and enhance the plant growth-promoting traits of bacteria. The aim was to study how
changes in temperature, increased NaCl content, and potassium dichromate affect the ability of
bacteria isolated from various biotopes with unfavourable living conditions to synthesize
siderophores and solubilize Ca3(PO4), and ZnO.

The study used 10 strains of bacteria isolated in 20202024 by staff of the Department of
Microbiology at Ivan Franko National University of Lviv from various Antarctic samples and
infiltrates from the Lviv solid waste landfill. The bacteria were cultured on Pikovska’s medium (to
study the ability to solubilize Ca3(POa4)2), MM9 with chromazurol S and hexadecyltrimethylammo-
nium bromide medium (to detect the ability to form siderophores), and MSM with ZnO (to study
the ability to solubilize ZnO) for 7 days. To assess the effect of temperature, the bacteria were
cultivated at 22 4+ 1°C and 28 + 1°C. To study the effect of salt stress, NaCl was added to the culture
media at a concentration of 2% (for bacteria Lysinibacillus sp. IMV B-8081, Arthrobacter sp. E35,
Paenarthrobacter sp. 2B-in-78, Pseudarthrobacter sp. IMV B-7981) or 5% (for bacteria Bacillus
sp. IMV B-8128, Paenibacillus tundrae IMV B-7915, Microbacterium sp. IMV B-8080,
Ochrobactrum rhizosphaerae IMV B-7956) and cultivated at a temperature of 28 = 1°C. To study
the effect of chromium, 0.1 mM potassium dichromate was added to the medium.

The synthesis of siderophores by the studied bacteria was mostly stable to temperature
changes. Only Pseudarthrobacter sp. IMV B-7981 produced 7.5 times fewer siderophores at 22°C
compared to the synthesis of siderophores by these bacteria at 28°C. Under the influence of NaCl,
Bacillus sp. IMV B-8128 and Microbacterium sp. IMV B-8080 produced 3.5 and 2.9 times more
siderophores, respectively. Under the influence of K>Cr2O7, only the Microbacterium sp. IMV
B-8080 strain retained its ability to grow on a chromazurol S medium. The ability of the studied
bacteria to solubilise ZnO varied with cultivation conditions. The ZnO solubilization index of
Bacillus sp. IMV B-8128 at 22°C was 3.8 times higher than at 28°C. For other strains, no effect of
temperature and NaCl on the ability to solubilize ZnO was found. In the presence of K>Cr,07, a
ZnO solubilisation zone (index 0.56 + 0.3) was found around the colonies of Lysinibacillus sp.
IMV B-8081, despite its absence under optimal conditions. Other strains on the medium with
K2CrO7 either did not grow (Bacillus sp. IMV B-8128, Arthrobacter sp. E35) or lost their ability
to solubilize ZnO. All bacteria studied grow on Pikovska’s medium containing Ca3(POs), at 28°C,
but do not form a solubilization zone around the colonies. At a temperature of 22°C, strains P.
tundrae IMV B-7915, Lysinibacillus sp. IMV B-8081 and Bacillus sp. IMV B-8128 solubilized
Ca3(POy)y; the solubilization indices were 2.07 + 1.78, 1.26 & 1.18 and 0.52 + 0.13, respectively.
Under the influence of NaCl, the phosphate solubilization index of P. tundrae IMV B-7915
decreased slightly, while K>Cr,O7 completely inhibited the phosphate solubilization ability or
growth of all bacteria. Thus, abiotic factors have different effects on the plant growth-promoting
traits of bacteria, and strains that maintain or enhance their activity under stressful conditions are
of particular interest for further research.

This study was conducted within the State Target Scientific and Technical Research
Program in Antarctica for 2011-2027 and within the project “Development of an approach to
restore soil fertility in soils affected by hostilities using microbial biological preparations”, state
registration No. 0124U000931.
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The increasing prevalence of antimicrobial resistance among pathogens in aquaculture
systems has made it urgent to find alternative solutions to conventional antibiotics (Heuer et al.,
2011; Hoel et al., 2019). Plant-derived bioactive compounds, including flavonoids, phenolic acids,
alkaloids and terpenes, are increasingly recognised as potential antimicrobial and immunostimu-
latory agents (Salem et al., 2013; Reverter et al., 2014). Ficus species (Moraceae) are widely
distributed and have long been used in traditional medicine to treat skin infections, parasitic
infections, and digestive disorders (Ali and Chaudhary, 2011; Majumder and Paridhavi, 2013;
Badgujar et al., 2014). These plants produce a wide array of secondary metabolites with
demonstrated antibacterial and antifungal activity, making them promising candidates for use in
aquaculture as natural antimicrobial agents (Cushnie and Lamb, 2005; Padmanabhan and Jangle,
2012; Chatterjee et al., 2015).

The present study evaluated the in vifro antibacterial activity of ethanolic leaf extracts from
41 Ficus species against three pathogenic Aeromonas strains: Aeromonas sobria, Aeromonas
hydrophila and Aeromonas salmonicida subsp. salmonicida. These strains were isolated from
diseased common carp (Cyprinus carpio) and rainbow trout (Oncorhynchus mykiss) and identified
using standard morphological, biochemical and molecular techniques, including PCR-RFLP
analysis of 16S rDNA genes (Kozinska, 2007). The antimicrobial susceptibility of the isolates was
evaluated using the Kirby-Bauer disc diffusion method for both conventional antibiotics and plant
extracts on Mueller-Hinton agar, in accordance with the guidelines of the Clinical and Laboratory
Standards Institute (Clinical and Laboratory Standards Institute: VET03-A4,2006). The inhibitory
effect of the extracts was quantified by measuring the diameter of the zones of bacterial growth
inhibition (IZD), with a diameter of >15 mm indicating high susceptibility, 10-15 mm indicating
intermediate susceptibility, and <10 mm indicating resistance (Okoth et al., 2013).

The results showed that the antimicrobial activity of the tested extracts varied. Around
34.2% of the extracts inhibited 4. sobria, 31.7% inhibited A. salmonicida subsp. salmonicida and
24.4% inhibited A. hydrophila at high levels of susceptibility. Ficus hispida exhibited the strongest
activity against A. sobria (IZD 25.56 £ 1.63 mm), and F. binnendijkii and F. tinctoria also showed
significant inhibition across multiple strains. F. virens, F. sagittata and F. religiosa were particu-
larly effective against A. hydrophila (IZD 22-25 mm). A. salmonicida subsp. salmonicida, the
psychrophilic pathogen associated with furunculosis in salmonids, displayed the highest overall
sensitivity to the extracts. There was no statistically significant inhibition observed in the negative
control wells containing ethanol, which confirms that the effect was due to the phytochemicals.

The antimicrobial efficacy observed is likely due to the interaction of multiple secondary
metabolites in the extracts, including flavonoids, phenolic acids, tannins, alkaloids, glycosides,
saponins and terpenes (Cowan, 1999; Daglia, 2012). Flavonoids can inhibit bacterial DNA and
RNA synthesis, disrupt cell membranes, inactivate microbial adhesins and interfere with enzymes
and transport proteins. Meanwhile, tannins and polyphenols enhance antibacterial activity and can
work together with conventional antibiotics (Cushnie and Lamb, 2005; Daglia, 2012). Previous
studies have highlighted the similar effects of Ficus species against both Gram-positive and Gram-



210 «Moaoab i noctyn 6ioaorii», AbBiB-2026

negative bacteria, emphasising their broad-spectrum antimicrobial potential (Sirisha et al., 2010;
Chatterjee et al., 2015; Tkachenko et al., 2016-2019).

These findings suggest that certain species of Ficus represent a promising source of natural
antimicrobial agents for use in aquaculture. This could potentially reduce reliance on conventional
chemotherapeutics and mitigate the spread of drug-resistant bacteria (Valladao et al., 2015; Wang
et al., 2017). Future studies should focus on the phytochemical characterisation and identification
and quantification of active constituents, the determination of optimal dosing and the evaluation of
in vivo efficacy and safety in fish models. Botanic gardens, such as the National Botanic Garden
in Kyiv and the Botanic Garden of Ivan Franko National University in Lviv, are invaluable
repositories of plant biodiversity and could be a valuable source of new plant-derived antimicro-
bials (Cibrian et al., 2013).

The study was part of the statutory activity of the National Veterinary Research Institute in
Putawy (Putawy, Poland) and Institute of Biology, Pomeranian University in Stupsk (Stupsk,
Poland).
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Tuberculosis is an ancient infectious disease caused by the adaptive acid-fast bacterium
Moycobacterium tuberculosis; it is transmitted by airborne droplets. The pathogen is an obligate
aerobe that reproduces slowly and can effectively suppress the immune response by inhibiting
macrophage maturation. After penetrating the alveoli, the bacteria can remain inactive for a long
time, integrating into the host’s body. The effectiveness of treatment for such latent or active
infections depends directly on the microorganism’s sensitivity to antibacterial drugs, primarily
first- and second-line agents, which determines the treatment strategy.

The aim of the study was to analyze the dynamics of Mycobacterium tuberculosis resistance
to the main anti-tuberculosis drugs and to assess changes in bacterial load in patients during 2023—
2025.

The study examined sputum and lung lavage fluid from patients. The prevalence of rifampi-
cin resistance among the detected strains of M. tuberculosis during 2023—-2025 was assessed using
the Xpert MTB/RIF Ultra system, while resistance to isoniazid and fluoroquinolones, as well as
drug-susceptibility testing, were assessed using the Xpert MTB/XDR system.

During 2023-2025, the proportion of rifampicin-resistant strains was stable, ranging from
3.3% to 5%, with a peak in 2024. The proportion of rifampicin-sensitive samples significantly
outweighed resistant ones, although it decreased slightly (from 10.8% in 2023 to 9.7% in 2025).
The number of cases with an undefined resistance status did not exceed 0.1%. At the same time,
the proportion of samples with an ultra-low bacterial load (“traces”) decreased during this period.
While in 2023 the indicator was almost 15% of the total number of studies, by 2025 it had
decreased to 7%. The dynamics of resistance to other drugs also changed. While in 2023, resistance
to isoniazid was 79.1% and to fluoroquinolones was 30.1%, by 2025, the situation had improved
significantly. In particular, isoniazid-sensitive strains became the dominant group (58.3%), and
resistance to fluoroquinolones halved from the start of the study to 15.2%.

Thus, during the study period, the incidence structure continued to be dominated by patients
with forms of tuberculosis sensitive to rifampicin as the primary first-line drug. The sensitivity
profile to isoniazid and fluoroquinolones also improved significantly. The proportion of samples
with an ultra-low bacterial load decreased more than twofold over three years.
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HEMATOLOGICAL AND LYMPHOID ORGAN CHANGES AFTER PEG-MODIFIED
POLYHYDROXYBUTYRATE IMPLANTATION IN RATS: A PILOT STUDY

1ESC “Institute of Biology and Medicine” Taras Shevchenko National University of Kyiv, Glushkova
Avenue, 2, Kyiv, 03022, Ukraine; *D. K. Zaboloty Institute of Microbiology and Virology of the NAS
of Ukraine, Akademika Zabolotnoh St., 154, Kyiv, 03143, Ukraine; e-mail: vrflmm@gmail.com

Polyhydroxybutyrate (PHB) is a biomaterial with potential for biomedical and tissue
engineering applications; however, its brittle nature and high crystallinity limit its use. Blending
PHB with polyethylene glycol (PEG) produces natural-synthetic composites with reduced crys-
tallinity, increased flexibility, and surface properties that enhance cell adhesion and proliferation
(Chan et al., 2011). Such PHB/PEG composites are more suitable for tissue engineering (Cheng et
al., 2003), though they may still trigger inflammatory processes, which are important for recovery
and homeostasis. In reconstructive surgery, systemic inflammation reflects the response to surgical
trauma and implanted materials and can be assessed using hematological parameters, including
hemogram and WBC-derived indices. Additionally, systemic inflammation is mirrored by changes
in lymphoid organ weight.

This work aims to assess markers of systemic inflammation in rats with PHB/PEG-based
subcutaneous (s.c.) implants. Adult Wistar rats were allocated into three groups (n = 6 per group;
3 males and 3 females): intact control (no surgery), sham-operated control (s.c. pocket without
implant) and PHB+PEG group (10-mm disc) implanted subcutaneously in the dorsal thoracic
region via blunt dissection. Animals were euthanized 21 days post-implantation. Whole blood was
collected for hematological analysis, and thymus and spleen weight indices were determined.

Our results demonstrated significant sex-dependent differences across all analyzed inflam-
matory markers between male and female rats. In male rats, sham surgery was associated with a
slight increase in total white blood cell (WBC) count compared with intact controls. Lymphocyte
(Ly) counts were moderately elevated in sham-operated animals, with the mean absolute number
nearly twice that of intact controls, while in the PHB+PEG group absolute Ly count was higher
than in sham-operated animals and the Ly fraction increased only slightly. Granulocyte (Gr) counts
in the sham group were higher than in intact controls, indicating a slight persistent inflammatory
process associated with wound healing, whereas in the PHB+PEG group Gr counts were com-
parable to intact animals, indicating accelerated wound healing and return to homeostasis. Absolute
and relative monocyte (Mo) counts did not differ significantly among the groups, while platelet
(PLT) counts were elevated in sham-operated animals but did not differ from intact controls in
PHB+PEG animals. WBC-based inflammatory indices provide more precise insight into immune-
inflammatory balance than differential WBC counts alone, integrating innate and adaptive com-
ponents. The neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), lympho-
cyte-to-monocyte ratio (LMR), and systemic immune-inflammation index (SII) were used to
assess inflammatory status. In intact and sham groups, NLR did not differ significantly between
males, whereas in PHB+PEG-implanted rats it was markedly lower, reflecting an increased
lymphocyte fraction, which was further supported by an approximately twofold increase in LMR
and significantly reduced PLR and SII values. Similar to males, absolute Ly counts in PHB+PEG-
implanted females were significantly higher than in sham-operated and intact groups, while
absolute and relative Mo, Gr, and PLT counts and WBC-based indices did not differ among female
experimental groups. In both male and female rats with implanted PHB+PEG disks, hematological
parameters and lymphoid organ weight indices indicate accelerated resolution of reparative inflam-
mation, with the main feature being increased lymphocyte counts accompanied by elevated thymus
weight indices. Overall, PHB+PEG disk implantation was associated with improved outcomes
compared to sham-operated controls, without evidence of systemic immune deterioration. Bene-
ficial effects were observed in both sexes, however, PLT-associated markers demonstrated sex-
specific dynamics. Notably, differences in PLT counts suggest a potentially faster restoration of
vascular integrity at the surgical site in implanted females.
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THE EFFECT OF STRESS-RESISTANT BACTERIA ON THE PARAMETRES OF SPRING
WHEAT DURING GROWTH ON THE MEDIUM WITH COPPER(II) CHLORIDE

Ivan Franko National University of Lviv,
Hrushevsky St., 4, Lviv, 79005, Ukraine; e-mail: iryna.sulzhych@lInu.edu.ua

Environmental pollution with heavy metals, particularly copper compounds, is one of the
most acute factors of abiotic stress for agrophytocenoses. Copper is an essential trace element, but
its excess in the substrate has a toxic effect on plants: it causes oxidative stress, disrupts ion balance,
and inhibits key metabolic processes. The most vulnerable stages to the effects of metals are the
initial stages of ontogenesis — seed germination and the formation of the primary root system. The
aim of the study was to investigate the morphometric parameters and chlorophyll content in the
leaves of spring wheat seedlings inoculated with stress-resistant bacteria under the influence of
copper(II) chloride.

Bacterial compositions were formed by mixing cultures of Microbacterium sp. EOI1,
Bacillus sp. RT1, Pseudomonas sp. 57, Pseudomonas sp. 79 102, Paenibacillus sp. SA_101,
Lysinibacillus sp. Km8, isolated from Antarctic substrates, and Ochrobactrum sp. K3, isolated
from solid waste landfill leachate. These bacteria are resistant to heavy metal compounds,
halotolerant, and exhibit several plant growth-promoting traits. The bacteria were grown in nutrient
broth for 3 days at 28 + 2°C and aeration (160 rpm). After cultivation, the bacteria were centrifuged
(6000 rpm), washed with 0.9% NaCl solution, and a suspension was prepared that corresponded
to the McFarland 5.0 turbidity standard. The bacterial suspensions were mixed in a ratio of
1:1:1:1:1 and used for the inoculation of Tubalt wheat seeds for 12 hours. The bacterized seeds
were sown on Murashige and Skoog Medium (MSM) for plant cultivation, which contained
copper(II) chloride at a concentration 10 times higher than the MPC. The controls were wheat
seeds soaked in a 0.9% NaCl solution and sown on two different media, the first one without copper
chloride and the second one with the corresponding concentration of CuCl,. The similarity of
wheat seeds was determined on the 4th and 8th days of wheat growth in accordance with DSTU
4138-2002. On the 14th day of growth, morphometric parameters (root and shoot length) and
chlorophyll content in seedling leaves (photometrically after ethanol extraction) were determined.

The addition of copper(Il) chloride to MSM led to a 10% decrease in wheat seed
germination, a 3.1-fold decrease in root length, and a 1.8-fold decrease in shoot length. After
growing bacterized wheat seeds on MSM medium with copper(Il) chloride, the germination of
wheat seeds and the morphometric parameters of seedlings did not differ from the control with the
corresponding concentration of metal salt. However, a positive effect of the studied bacterial
complexes on the pigment content in the leaves of seedlings was found. The total chlorophyll
content and the content of chlorophylls @ and b in the controls did not differ. In wheat leaves
infected with the studied complexes, the total chlorophyll content was 8—12% higher than in the
control, chlorophyll a content was 9-13% higher, and chlorophyll » content was 7—10% higher.

Thus, seed bacterization with the studied complexes did not affect the morphometric
parameters of wheat in the early stages of ontogenesis, but stimulated chlorophyll synthesis in the
leaves of seedlings growing on a medium with copper (II) chloride.

This study was conducted within the State Target Scientific and Technical Research
Program in Antarctica for 2011-2025 and within the project “Development of an approach to
restore soil fertility in soils affected by hostilities using microbial biological preparations”, state
registration No. 0124U000931.
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PROPERTIES OF BACTERIA ISOLATED FROM MOSSES
AND MOSS BANKS FROM MARITIME ANTARCTICA
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The Antarctic biota is influenced by various environmental factors, including low tempe-
ratures, strong winds, intense ultraviolet radiation, high salinity, etc. Together, these factors create
an extreme environment for living organisms. Ice-free areas are dominated by non-vascular cryp-
togamic vegetation, represented by mosses, lichens, liverworts, and lycopods. Mosses are key
components of Antarctic terrestrial ecosystems due to their ability to adapt to adverse conditions.
They contain diverse microbial communities that provide nutrition, stress resistance, and protection
against pathogens. Determining the taxonomic composition of the moss microbiome is one of the
key stages in modern research on Antarctic mosses, but establishing the functional properties of
moss microbiota and moss banks makes it possible to determine their ecological significance and
potential for practical use.

The aim was to study the properties of bacteria from Antarctic mosses and moss banks from
various islands of Maritime Antarctica. Samples of mosses and moss banks were obtained during
the 28th Ukrainian Antarctic Expedition. It was studied the properties of 31 bacterial isolates from
Ceratodon purpureus (Corner Islands), Sanionia georgicouncinata (Corner Islands), rock mosses
Andreaea depresinervis (Barthelot Islands) and Andreaea regularis (Mount Waugh), and moss
banks dominated by Polytrichum strictum (samples collected from Corner Islands and Barthelot
Islands), Chorisodontium aciphillum (Corer Islands). We studied the growth of bacterial isolates
under the influence of different temperatures (4, 8, 18, 28, 37, 42°C), sodium chloride (2.0; 5.0;
7.5; 10.0; 12.5; 15.0; 20.0%) and heavy metal compounds (CuCL*x4H,O (1.0-6.0 mM),
CdCx2.5H0 (0.0002-0.5 mM), CoClxx6H>0O (0.5-5.0 mM), MnSO4xH,O (1.0-20.0 mM),
FeSO4x7H,0 (0.5-20.0 mM), K>Cr,O7 (0.1-10.0 mM)). The ability of bacteria to grow at different
temperatures, concentrations of NaCl, or heavy metal compounds was determined using nutrient
agar. Bacteria were grown for 7-10 days under the influence of different temperatures, NaCl, or
heavy metal compounds.

Twenty-three bacterial isolates were mesophiles capable of growing at temperatures
ranging from +4 + 1 to +28 & 1°C. Isolates L945, 0.940, L925,1.961, L941, and L907 did not grow
at temperatures of +4 and +8°C, but grew at +42 + 1°C. All isolated bacteria were moderate
halophiles capable of growing under the influence of 7.5% NaCl, and 19 bacterial isolates grew in
the presence of 10.0% NaCl in the medium. The most resistant to NaCl was the L941 bacterial
isolate, which grew under the influence of 12.5% salt.

Among the selected isolates, both resistant and sensitive to heavy metal compounds bacteria
were found. Twelve bacterial isolates grew under the influence of 0.5 mM CdCl,x2.5H,0, 23
bacterial isolates — 1.0 mM K,Cr,O5, 20 bacterial isolates — 4.0 mM CoClax6H»O, 12 bacterial
isolates grew under the influence of 1.0 mM CuCl;x4H,0, 15 bacterial isolates grew under the
influence of 20 mM MnSQO4xH>0, and 8 bacterial isolates grew under the influence of 7.5 mM
FeSO4x7H,0. Many of the isolated bacteria were resistant to the effects of several metal
compounds. For example, the 1935 isolate grew under the influence of 4.0 mM CoCl,x6H>0, 1.0
mM K>Cr,07, 0.5 mM CdCl>*x2.5H,0, 20 mM MnSO4xH>0, 1.0 mM CuCl,x4H,0, and 10.0 mM
FeSO4x7H,0. This isolate was also resistant to the effects of 10.0% NaCl.

The most sensitive to the effects of metal compounds was isolate L970, which did not grow
in a medium containing more than 1.0 mM CoClx6H,O, 0.5 mM K,Cr,O7, 0.01 mM
CdCl1yx2.5H,0, 1.0 mM MnSO4xH>0, 2.0 mM FeSO4x7H»0. The L970 isolate did not grow at
any of the selected concentrations of CuClLx4HO.

This study was conducted within the framework of the State Target Scientific and Technical
Research Program in Antarctica for 2011-2027.
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ISOLATION AND PROPERTIES OF CANDIDA FAMATA YEAST TRANSFORMANTS
WITH OVEREXPRESSED RIB3 GENE BASED ON RIBOFLAVIN OVERPRODUCER
AND A STRAIN WITH DELETION THE SEF1 REGULATORY GENE
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Lviv, 79005, Ukraine; e-mail: to.dariia.volkova@gmail.com

Riboflavin (vitamin B2) is an essential precursor of flavin mononucleotide (FMN) and
flavin adenine dinucleotide (FAD), two fundamental cofactors involved in a wide range of cellular
redox reactions and energy metabolism. Flavinogenic yeasts, including Candida famata, represent
attractive objects of applied microbiology due to their capacity for riboflavin overproduction.

Genomic analysis of the riboflavin-overproducing C. famata AF-4 strain revealed sequence
variations in the R/B3 gene, which encodes 3,4-dihydroxy-2-butanone-4-phosphate synthase, an
enzyme of the riboflavin biosynthetic pathway. These observations suggested a potential contri-
bution of RIB3 to regulation of flavinogenic activity.

In our previous study, the effect of RIB3 overexpression was examined in a wild-type
C. famata background and resulted in a slight increase in flavinogenesis. To further evaluate the
influence of RIB3 on flavin synthesis, the present work extends the analysis to the riboflavin-
overproducing AF-4 strain as well as to a strain with deletion of the SEF regulatory gene.
Recombinant strains were constructed in both the riboflavin-overproducing AF-4 background and
in the SEF'I deletion background. In each case, the strains carried an additional copy of the RIB3
gene derived from different C. famata strains (AF-4, dep8, and VKM backgrounds). Transfor-
mants were selected using a nourseothricin resistance marker, and correct genomic integration was
verified by PCR. Yeast strains were cultivated in Burkholder medium under different iron con-
centrations. In addition, flavinogenic activity was evaluated in YNB medium to assess the influen-
ce of cultivation conditions. Flavin accumulation was quantified both in the culture medium and
within the cells.

Flavin accumulation per unit of biomass demonstrated that recombinant strains in both AF-
4 and SEFI deletion backgrounds exhibited only minor variations relative to their corresponding
recipient strains under iron-limited conditions. Under iron-sufficient conditions, flavin levels were
consistently reduced in all tested strains (approximately 20-25%), indicating a medium-dependent
rather than genotype-specific effect.

The obtained results suggest that modulation of RI/B3 expression alone does not
substantially influence flavinogenic activity under the tested conditions.

This work was supported by National Research Foundation of Ukraine, grant
2023.03/0035.
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BIOFILM FORMATION BY RHIZOBIUM LEGUMINOSARUM UNDER
CONDITIONS OF SELECTIVE IRRADIATION WITH RED AND BLUE LIGHT

V. N. Karazin Kharkiv National University, Svobody Square, 4,
Kharkiv, 61022, Ukraine; e-mail: voloshyna2021b115@student.karazin.ua,

Under the conditions of Ukraine, where agriculture plays a key role in the national
economy, increasing the productivity of legume crops while reducing the use of mineral nitrogen
fertilizers is of particular importance (Drobitko, 2025). Rhizobium leguminosarum is a specific
symbiotic nitrogen fixator that forms legume-rhizobial symbiotic superorganism systems with
some representatives of legumes — peas, lentils, vetch, fodder beans, chickpeas and clover and is
widely used as a biofertilizer, as it is able to supply plants with biologically available nitrogen. The
effectiveness of rhizobial inoculants largely depends on their ability to adhere to plant roots,
colonize the rhizosphere, and form stable biofilms on root surfaces (Acosta-Jurado, 2021).
Therefore, studies of the physiological and regulatory mechanisms controlling biofilm formation
are of both fundamental and applied significance. Visible light is considered an important abiotic
signal that can influence the physiological state of non-phototrophic bacteria (Cianflone, 2021).
In rhizobia, several light-sensitive regulatory systems have been identified, including LOV-,
BLUF-, and phytochrome-like photoreceptors, which perceive blue and red light and transmit
signals to intracellular regulatory cascades (Losi, 2021).

The aim of this study was to evaluate the effect of short-term irradiation with blue (470 nm)
and red (660 nm) light on growth and biofilm formation by R. leguminosarum strain 250 a,
provided by the Institute of Agricultural Microbiology and Agro-Industrial Production of the
National Academy of Agrarian Sciences of Ukraine (https://ismav.com.ua). It is a gram-negative,
non-spore-forming, motile rods 0.5-2.0 um in size, peritrichous, the culture is fast-growing, on
bean agar, streaking forms an abundant, colorless, mucous film, colonies are round, mucous,
whitish-gray, 0.1-0.4 cm in diameter. The strain is an obligate aerobe.

A one-day-old bacterial culture grown in liquid SEB medium to a stable cell density was
used in the experiment. The culture was standardized according to optical density and inoculated
into microplate wells at a concentration of 108 CFU per well, with the final volume adjusted to 2
ml using fresh medium. Wells with a clean medium were used as negative controls. Biofilm
formation was carried out at 32°C for 72 hours in the thermostat. Three experimental variants were
established: a control incubated in darkness and two experimental variants exposed to blue or red
light for 15 minutes once per day over three consecutive days. Biofilm formation was assessed
using the fluorescent dye acridine orange followed by fluorescence intensity measurements.
Fluorescence was measured using a BioTek FL600 microplate fluorimeter (USA) with an
excitation filter at 485 nm and an emission filter at 530 nm. Biofilm formation was evaluated by
calculating the relative number of cells as the ratio of the fluorescence signal of the experimental
variant to that of the blank control. Values below 2 relative units were considered indicative of the
absence of biofilm formation.

The results demonstrated that irradiation with both blue and red light significantly
stimulated biofilm formation by R. leguminosarum compared to the control. The highest biofilm
intensity was observed under blue light exposure (16.0 relative units), while red light also increased
this parameter (14.0 relative units) compared to the control (7.0 relative units). The stronger effect
of blue light may be associated with the activation of blue light-sensitive photoreceptors involved
in the regulation of genes responsible for biofilm matrix synthesis and cell adhesion. Overall, the
findings indicate that short-term selective irradiation with blue and red light is an effective factor
in stimulating biofilm formation by symbiotic nitrogen-fixing bacteria R. leguminosarum. This
effect opens new perspectives for the application of light treatment as a tool to enhance the
functional activity of rhizobial strains used in the development of bioinoculants for environmen-
tally sustainable agriculture in Ukraine.
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MOAEKYAAPHI MEXAHI3MW CTAPIHHA KAITUH
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Van 8., Skrypnyk S. MOLECULAR MECHANISMS OF CELL AGING. The study
examines the integrated molecular mechanisms of biological aging, including genomic instability,
telomere attrition, and epigenetic alterations. It analyzes how the failure of proteostasis, mito-
chondrial dysfunction, and cellular senescence contribute to systemic functional decline and age-
related pathologies. Understanding these interconnected pathways provides a foundation for
developing strategies to promote longevity and healthy aging.

Crapiust Oprasismy € CK/1aJHIM GiOIIONYHUM HPOLIECOM, 1O MPOSBIIAETECS IOCTYIIOBHM
3HIDKEHHSIM (pyHKmOHanLHHx MOKJTMBOCTEN KIIITUH, TKAHWH 1 OpraHiB Ta CYTPOBOLKYEThCS
3POCTAHHAM PH3HKY BiKOBHX IATONOTiH. MIOTO MOACHIOIOTh y MEXAX I€HETHYHHMX, KIITHHHO-
TTONIKO/KYBAJIbHUX, €ITICHETHYHUX Ta EBOJIOIIIHIX KOHIICTIIIH, SIKi OTIMCYIOTh 3aIporpaMOBaHi
1 CTOXaCTUYHI MEXaHi3MHU BIKOBUX 3MiH.

VY cydacHiii OiOTepOHTONOTIT BHIUILIOTh B3a€EMOITOB’SI3aHI MOJICKYJIAPHI MEXaHI3MH
crapinss. [IpoBiqHAM € TeHOMHA HecTaOlTbHICTh, 3yMOBJICHA HAKOIIMICHHSAM YIIKOJDKEHD SIep-
Hoi Ta MiToxoHapiansHoi JIHK, MyTaniii i xpoMocoMHHX nepeOyaoB. 3HIKEHHS ePEeKTUBHOCTI
penapariii aktuBye nuwixu pS3—p21 i p16INK4a—pRb Ta inayKye KITiTHHHY ceHecreHLito. OKcH-
natuBHe ymkomkeHHss MTJIHK minBuiiye piBeHb akTHBHUX (DOPM OKCHTeHY Ta aKTHBYE 3alalbHi
MexaHizmu, 30kpeMa cCGAS—-STING (Knerniekc, 2024).

BkopouenHs TenoMepis 00Mexye IpoiepaTUBHUI MOTEHNIa KIITHH, KpUTUYHA JOBXKH-
Ha iHIII0€ 3yNMUHKY KJIITHHHOTO IUWKIy. PeakTHBamis TeiaoMepasu y MyXJMHHHX KIITHHAX
3a0e3rneuye iXHI HEOOMEXEHHH MO 1 BioOpaXkae 3B’S30K CTapiHHA 3 KaHIEPOTCHE30M
(IlImerwnk, 2025). EnireHeTnyHi 3MiHH, BKJIIOYHO 3 peMojieiroBaHHsIM MetwmoBanHs JIHK 1
MoAnGIKaIisMU TiCTOHIB, CIPHUYMHSIOTH ACPETYIIIII0 eKCIPECii T'eHiB 1 BTpaTy KIITUHHOI i/1eH-
TH4yHOCTI. IlopyIeHHs npoTeocTasy NpU3BOAUTE 0 HAKOMMYEHHS MOIMIKOXKEHHUX OUIKIB 1 yHK-
mioHaTbHOI ucdyHkii ktitiH (Kinetriekce, 2024).

JlonaTKOBMMH YHHHHUKAMH € MITOXOHApianbHa JUC(YHKINIS, TOPYNICHHS NUIXIB 1HCY-
miH/IGF-1 1 mTOR, HakonuW4eHHsI CeHECIIEHTHUX KJIITHH, BUCHA)KEHHSI CTOBOYPOBHUX KJIITHH Ta
3MiHM MDKKTITHHHOT KOMYHIKaITii. Ix JIEpeTyYIISALSE 3MIHIOE eHEepreTHYHUI OaaHc, aBTodarito Ta
MATPUMY€ Tpo3anajibHe MIKpPOOTOYECHHs. AKTHBAIS PETPOTPAHCIIO30HIB MOCHIIOE TEHOMHY
HecTaOLTBHICTE, ToAl K BapianT SIRT6 (centSIRT6) moB’s3yroTh 3i crabimi3amiero reHoMa Ta
MOTEHIIIHHUM BIUTMBOM Ha aoBroiiTrs (Knerniekc, 2024).

Iepapxis 3a3HaYEHUX MEXaHI3MIB 3aIUIIAETHCS I[HCKyCifx’IHO}o I'eHomMHa HecTaOLIBHICTH
PO3ITIAAETECS K OIUH 13 KIIFOYOBHX UMHHUKIB CTapiHHSA, OJJHAK BOHA q)opMyeTLc;[ y TicHIH
B32€MO/Iii 3 MITOXOH/IPIa/IbHOIO JMCHYHKIIIEI0, OKCHAATHBHIM CTPECOM 1 SIIINCHETHIHIMH Tiepe-
Oy/10BaMH, 1110 CBIYHMTE PO iX CHCTEMHY B3a€MO3ANCHKHICTh. CTapiHHs HE € BUK/IIOUHO eIlireHe-
THYHO KEPOBAHMM MPOLIECOM, MpoTe enireHeTHYHHUIA APEi( CyTTEBO BIUMBAE HA PEryJIsLiio
eKcIpecii TeHiB i CTaOUTbHICTh KINTHHHOTO (peHoTHITy. MeTaboMiuHi CHTHABHI MUISXH 1Hcy-
mn/IGF-1 i mTOR koopauHYIOTH TpolecH pocTy, Hpoiideparii Ta aprodarii, a X XpoHiYHa
JIePETyIIsIisl CIpUsi€ 1HAYKIIIi KIITHHHOI CEHECIeHITIi Ta (popMyBaHHIO MPO3aNajbHOTO CEpPeIo-
Bula. TakuM YMHOM, KOJIEH 13 MEXaHi3MiB HE MOXE PO3IJISIATUCS 130JIbOBAHO, OCKUIBKH iX
B3aeMois (HOPMYE EIUHY PEryISTOPHY MEPEKY BIKOBUX 3MiH.

TakuM YHMHOM, MOJIEKYJISIPHI MEXaHI3MHU CTapiHHA (HOPMYIOTH IHTETPOBaHY MEPEKyY Ipo-
IECIB, 10 3yMOBIIIOIOTH CUCTEMHE (PyHKITIOHATIbHE 3HKCHHS OpTaHi3My Ta BU3HAYAIOTh IEepc-
MIEKTHBYU PO3POOIICHHS CTpaTeTii YIOBUIEHEHHS 010JI0TYHOTO CTapiHHS.
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AHANI3 BNAMBY PEKOMBIHAHTHMX LIMTOKIHIB HA KOAOHIEYTBOPHOHOUMIA
MOTEHUIAA TEMOMNOETUYHUX KAITUH-NMOMEPEAHMKIB MNPU
MIEAOAUCTIINACTUHYHOMY CUHAPOMI IN VITRO
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Lunina K., Pakharenko M., Bilko N. EVALUATION OF THE EFFECT OF RECOM-
BINANT CYTOKINES ON THE COLONY-FORMING POTENTIAL OF HEMATOPOIETIC
PROGENITORS IN MYELODYSPLASTIC SYNDROME [N VITRO. This study investigates
the impact of recombinant cytokines on the colony-forming potential of hematopoietic progenitor
cells (HPCs) in 26 patients with myelodysplastic syndrome (MDS) in the form of refractory anemia
with excess blasts type I (RAEB-I). Using an in vitro agar culture system, we demonstrated that
MDS-derived HPCs exhibit a significantly higher response threshold and reduced sensitivity to
GM-CSF, G-CSF, and IL-3 compared to normal cells. However, this proliferative defect can be
overcome through dose escalation or cytokine combinations, suggesting that the hematopoietic
clone remains responsive under high-intensity stimulation.

JKuTTeBHi UKIT KITITHH KPOB1 B KICTKOBOMY MO3KY IHTETPOBaHHUH Y CKIIaTHy MEPEKY B3ae-
MOJIi 3 ME3eHXIMATTbHUMH, CHIOTETIATLHIMHE Ta 1HIIIMME CTPOMATLHUMH efleMeHTamu (Hernan-
dez-Barrientos, 2023). L1i kiiTuraM GOpMYIOTH TaK 3BaHi «HIIII», e Yepe3 Oe3rmocepeaHii KOHTaKT
a00 TOKaJIBHY CEKPELIiI0 LINTOKIHIB CTBOPIOIOTHCS YMOBH JUIS Ipojtihepartii Ta TudepeHIiitoBaHHs
KpoBoTBOpHUX mornepenHukiB (Hurwitz, 2020). @akropu pocTy JeTEpMIHYIOThH JIOJIIO TEMOIIO-
STUYHUX TIOTIePEIHUKIB Yepe3 aKTUBAIIIF0 MEMOPaHHUX PETICTITOPIB, CTUMYJIFOFOUH TXHIiH MO Ta
cneuiani3auifo 3Fi,Z[H0 3 MOJIEILITIO TIOETAITHOrO PO3BHTKY, CIICKTP LIMTOKIHIB, Ha K1 37aTHA peary-
3MIHOIO Ha60py TIOBEPXHEBUX aHTUTEHIB Ta PELIENTOPIB (Thomas 2004).

Tosx MeToro 0yJ10 BUBUEHHS BIUIMBY PEKOMOIHAHTHUX ITUTOKIHIB Ha KOJIOHIEYTBOPIOIOYHI
MIOTEHIia)I TeMOTIOCTIHYHUX KITITHH-TIOTIEPETHUKIB TIpU Mieoauciuactidaomy cuaapomi (MJIC)
y (hopmi peppakrepHOi aHeMii 3 HammkoM Omactis-1 (PAHB-I).

O0’€eKTOM JIOCITIPKEHHS CIyTyBaB KicTKoBHH M030K (KM) 26 martientis i3 MJIC y dopmi
PAHB-I. Bepudikariito riarHo3y 31iCHIOBaIM HA OCHOBI KOMIUIEKCY KJIIHIKO-JIA00PaTOPHUX T10-
ka3HuKiB 3rifiHo 3 MKX-10 (penakuis 2008 p.). MoHonykieapHy ¢pakiito KM BuaLIsm MeTo-
JIOM TIeHTpUQyTyBaHHS Y TpamieHTi mimpHOCTI Histopaque-1077 (Sigma, CILIA) 3 momamsamm
TPUKPATHAM IIPOMHUBAHHSIM Yy hocaTHO-compoBoMy Oydepi (PBS, Sigma, CIIIA). Kititnan iHKy-
OyBanu mpotsiroM 14 1i6 3a ctannaptaux yMoB (37°C, 5% CO,, abcotoTHa BOJIOTICTb) Y cepeio-
Buni DMEM (Sigma, CIIIA), 36arauenomy 20% FBS (Sigma, CIIA), 1% po3unHOM aHTH-
OiotukiB Ta L-rmytaminom (Gibco, CIA). JIs OLiHKH KOJOHIEYTBOPEHHSI BUKOPHCTOBYBAIN
3,3% arap (Difco, CILIA) ta ctumymsmiro GM-CSF, G-CSF, IL-3 (10, 20 Ta 40 HI/MJI KOXKHOTO).

BcranoBneHO, 10 TeMOIOSTHYHI KIITHHA-TIONEPEIHUKN JIEMOHCTPYBAIIM 3HAYHE TIPHUT-
HIYEHHSI KPOBOTBOPEHHS 33 BUKOPUCTAHHS CTaHAAPTHUX 1103 IMTOKIHIB (10 Ta 20 Hr/mi), mpote
30UTbIIEHHS TXHBOI KOHIIEHTpAIii 70 40 HI/MIJI iCTOTHO MiJIBUIIYBAJIO 3HAUEHHS 3TaJlaHOTO TI0-
Ka3HuKa. ONTUMaTLHAM BHSIBUBCS BIUTHB KOMOIHAIIT 3 pocTOBHX (hakTopiB y 1031 40 HIr/MII, IO
TIIBUIIWIO KOJIOHIEYTBOPIOIOYY 3ATHICTh Y HlBTOpa pasH. Orxe, mpu MI[C PAHB-I wriTnau-
TOTIEPEHUKH JEMOHCTPYIOTh TIIBHUIIIEHAH MOPIr BIiATOBINI HA IMTOKIHH, IO MPU3BOAUTH JO
HM3bKOT €peKTHBHOCTI KOJIOHIEYTBOPEHHS 32 CTAaHAAPTHUX YMOB. 3/IaTHICTb JI0 poidepartii npu
IIbOMY 30epiracTbcs i Moxe OyTH aKTHMBOBaHA IUISXOM IiJIBUILCHHS 103U a00 KOMOIHYyBaHHS
pocroBux (akropiB. [lanuii heHOMEH BKa3ye Ha MEPCICKTHBHICTh BUKOPHCTAHHS PE3yJIbTATIB
eKCIICPUMEHTAITLHOTO MOJICITFOBAHHS i1 Vitro ISl pO3POOKH IHANBITYaTbHIX CXEM JIIKYBAHHSL.
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LLIABHICTb KAITWH fIK ®AKTOP PEMYAALIT EKCNPECIT
MPHK 1300OPM MIOMA-ACOLIMOBAHOIO MEHA CHI3L1

Inemumym monexynapmuoi 6ionoeii i cenemuxu HAH Yxpainu, eyn. Axademixa 3abonomuoeo, 150,
m. Kuis, 03143, Yxpaina; email: k.solomianal 0@gmail.com

Solomiana K., Areshkov P., Anopriienko O., Dubrovina S., Skrypkina 1. CELL
DENSITY AS A FACTOR REGULATING mRNA ISOFORM EXPRESSION OF THE
GLIOMA-ASSOCIATED GENE CHI3LI. Glioblastoma is an extremely aggressive brain tumor
associated with poor prognosis. Gene CHI3L 1 encodes at least two functional isoforms (full-length
and 8th exons spliced variant) which may play distinct biological roles. We investigated the impact
of cell density on CHI3L1 variants expression using human glioblastoma U87-MG and U251-MG
cell lines culturing. Quantitative real-time PCR revealed increased expression of both CHI3L1
mRNA isoforms with higher cell number in a monolayer. Importantly, the balance of CHI3LI
isoform expression shifted toward the short delta8-transcript indicating the cell-to-cell interaction
as a possible mechanism of gene functioning

I'mio6nacToMa € HAaWIONIMPEHIIIIOO Ta HAMOLIBII arpeCHBHOIO (POPMOIO Iy XJIUH T'OIOBHO-
ro Mo3Ky moauHu (Pouyan, 2025). XBopoOa xapakTepu3yeThcs BKpail HECIIPUSITIIUBUM IIPOTHO-
30M, i3 CEpEMHBOI0 TPHBAIICTIO YKUTTS MAIIEHTIB OMM3bKO 15 MICSIB ITiCIS BCTAHOBIICHHS
miaraosy (Khiabani, 2024). OmgauM i3 MoneKyIsipHUX MapkepiB rimiodmactomu € CHI3L1 (xi-
THHAa3a-3-101i0HMI1 O110K) — GaraTo(yHKIIOHATBHUM CEKPETOPHUH ITIIKONPOTETH, TOCUIEHUH pi-
BEHb eKCIIpecii SIKOro acoliioBaHo 3 TMiaBHIeHO JetanbHicTIO (Yu, 2024). Ha cporoaHi
HiATBEpLKEHO IudepeHNiiiHy excrpecito ABoX (PyHKIIOHATBHUX i30¢opM reHa CHI3L 1, 30kpe-
Ma i B nrioMarenesi. [ToBHopo3MipHa i30dopMa € (haKTOpOoM OHKOTEHHOTO TIPOrPECYBAHHAM ITyX-
JIMHA Yepe3 CIpusiHHS Tposnideparrii, mMirpamii ¥ 1HBa3WBHOCTI IyXJIMHHUX KIITHH, TOII SIK
CIUTaliCOBaHMIA BapiHT, 3 JeNeli€lo ek30Hy 8, peanisye iHriOyrounii BB (Shi, 2022). Panime
OyJ10 TIOKa3aHo, 1O IIUTBHICTI KyJbTUBYBAHHsI KJIITHH JIiHIT eniTeito jereHs moaiuad BEAS-2B
BIUIMBAE Ha peryiriiero excrpecii CHI3L1 MPHK-BapiaHTiB 31 3CyBOM Oatancy B OiK ITOBHOPO3-
MlpHOI 130(1)0pM1/1 TP 301IBIICHI KUTBKOCTI KIIITHH B MOHoOIIapi (Jung, 2025) Bognouac BB
MIUTFHOCTI KIIITHHHOI KYJIBTYPH Ha ekcpeciro i3ogopm CHI3L 1 Ha OCHOBI JIiHIH TITIOMH JTFOTHHI
JI0Ci He JI0CITiJKYBaBCSI.

Meroro 1aHoi po6oTH OyJ10 poaHasi3yBaTH BIUIMB IIINBHOCTI KIIITHH JiHIN IT100J1aCTOMU
momuau U87-MG and U251-MG Ha excripecito i3odopm rerna CHI3L 1. PiBeHb exciipecii TOBHO-
po3MipHoi Ta citaiicoBanoi opmu MPHK CHI3L 1 Bu3Havam meTonoM KinbkicHoi [TJIP y peas-
HOMY 4aci. OTpuMaHi pe3yIbTaTé MPOAEMOHCTPYBAIN 3POCTaHHS eKcIpecii 000X BapiaHTIB 3i
301IBIICHHSIM INUTBHOCTI KIIITHH B IOCIIDKYBAHUX JIHISIX Ta 3MIIEHHs OaaHCy ekcrpecii B Oik
KOPOTKOTO TPAHCKPHIITY.

TakuM YHMHOM, OTPUMaHI pPe3yJIbTaTH BKa3ylOTh, 10 YMOBH MDKKJIITHHHOI B3a€MOJIil,
30KpeMa KOHTAKTHA B3aEMOJIis, MOXKe OYTH OJHUM 13 MEXaHi3MIB peajizailii (pyHKIIOHyBaHHS
TeHa B TIpolecax IIioMarcHesy.

Poboma 6yna euxonana 3a niompumku epanmy Hayionanenoeo ¢hondy oocniodxcensv
Vipainu (Ne 2023.03/0245).
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MOLECULAR EFFECTS OF EXCESS ZINC IONS ON THE LIPID ORGANIZATION
AND PERMEABILITY OF ERYTHROCYTE MEMBRANES

Baku State University, Z. Khalilov St., 23, Baku, AZ1148, Azerbaijan;
e-mail: selcanibrahimlii@gmail.com

Zinc ions are essential trace elements involved in numerous cellular processes, including
enzyme activity, antioxidant defense, and signal transduction. However, zinc concentrations
exceeding the physiological range may induce cytotoxic effects, particularly at the level of biolo-
gical membranes. Human erythrocytes represent a convenient experimental model for membrane
studies due to their simple structure and high sensitivity to ionic imbalance.

The present study investigates the molecular effects of excess zinc ions on the lipid
organization and permeability of erythrocyte membranes. Human erythrocytes were incubated in
vitro with zinc ions at concentrations exceeding physiological levels. Changes in membrane lipid
organization were evaluated using fluorescence probes sensitive to membrane fluidity, including
diphenylhexatriene (DPH) and laurdan, while membrane permeability was assessed by spectro-
photometric hemolysis assays. Lipid peroxidation intensity, monitored through malondialdehyde
(MDA) formation, was determined as an indicator of oxidative membrane damage. Additionally,
the influence of zinc ions on membrane-associated cytoskeletal proteins, such as spectrin and
ankyrin, was examined using immunoblotting to evaluate potential effects on membrane mecha-
nical stability.

The molecular mechanism of Zn** toxicity involves the interaction of divalent cations with
the negatively charged polar headgroups of phospholipids, specifically phosphatidylserine and
phosphatidylinositol, leading to a reduction in the free volume of the lipid bilayer. This electrostatic
interaction triggers a phase transition in local lipid domains, resulting in increased membrane
packing density and rigidification. Concurrently, zinc ions may displace physiologically bound
divalent cations, such as Mg?* and Ca?, altering membrane-associated enzyme activity and disrup-
ting ion gradients. Such structural alterations diminish the lateral mobility of membrane proteins,
interfere with lipid rafts organization, and compromise the barrier function of the cell. The results
demonstrate that excess zinc ions induce significant alterations in erythrocyte membrane properties
in a concentration-dependent manner. Elevated levels of hemolysis, lipid peroxidation products,
and cytoskeletal destabilization indicate a profound disruption of membrane integrity and the deve-
lopment of oxidative stress. These findings provide molecular insight into zinc-induced membrane
toxicity and are highly relevant for biomedical studies focusing on trace element homeostasis,
redox balance, and cellular stability.
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IDENTIFICATION OF CLINICALLY RELEVANT GENE VARIANTS
IN BRAIN TUMOR TISSUE SAMPLES BY CANCER HOTSPOT MUTATION PANEL

R E. Kavetsky IEPOR, NAS of Ukraine; Vasylkivska St., 45, Kyiv, 03022, Ukraine;
’IMBG, NAS of Ukraine, Zabolotnogo St., 150, 03143, Ukraine,
3The State Institution A. P. Romodanov Neurosurgery Institute of NAMS of Ukraine,
Platona Mayborody St., 32, Kyiv, 04050, Ukraine; e-mail: kalmansergej12@gmail.com

Nowadays brain tumors count for approximately 3% of all malignant neoplasms and 85-
90% of all primary tumors of the central nervous system. It is known that the five-year survival
rate is quite low for malignant brain tumors and is about 35%. Molecular profiling would help to
refine diagnosis and personalized treatment as well.

The aim of work was to investigate the clinically relevant gene variants in brain tumor tissue
samples by cancer hotspot mutation panel.

In the present work we have studied the 32 surgically isolated samples of brain tumors. The
samples were collected at the State Institute A.P. Romodanov Institute of Neurosurgery of the
National Academy of Medical Sciences of Ukraine (NAMNU), Kyiv. The use of tumor tissue was
approved by the Ethics Committee of the State Institute A.P. Romodanov Institute of Neurosurgery
of NAMNU, according to the Declaration of Helsinki.

The NGS of genomic DNAs was performed using the lon Ampliseq Cancer Hotspot Panel
v2, which covers approximately 2800 mutational hotspot regions from 50 cancer-related genes.
An Ion GeneStudio S5 Plus Sequencer machine (Thermo Fisher Scientific) was used. Data were
processed and analyzed through the Ion Reporter pipeline. The Franklin by Genoox
(https://franklin.genoox.com) platform was used primarily for variant filtering, analysis, and iden-
tification of variants for reporting. The pathogenicity (clinical significance) of genetic mutations
was evaluated according to the ACMG-AMP and Oncogenic classifications.

We have obtained the statistically significant sequencing data from 12 samples, namely -
two medulloblastoma G4, three embryonal tumors Not otherwise specified (NOS) G4, three
glioblastoma G4, two astrocytoma G2, one meningioma G2 and one brain metastasis of prostate
cancer. In medulloblastoma we observed mutated genes, encoding CTNNBI1 with Gly34Arg
mutation, PIK3CA — Gly1049Arg, APC — Alal58Thr, and FGFR3 — Val672lle. The CTNNBI1
Gly34Arg mutation is located in the ubiquitination recognition motif of the protein. This mutation
has been identified in medulloblastoma and is a statistically significant hotspot. FGFR3, encoding
the receptor tyrosine kinase, is altered by mutation, chromosomal rearrangement or amplification
in various cancers. In embryonal tumors NOS we detected the following mutations — GNAS —
Asp229Asn, SMO — Phe403Leu, BRAF — Val600Glu, and RB1 — Met708Thr. When the BRAF
protein, a kinase enzyme, has the Val672Ile mutation, it produces the overactive BRAF protein,
providing cells with signals to grow and divide, leading to various cancers. SMO, a transmembrane
receptor is an important component of the Hedgehog (Hh) signaling pathway. The Phe403Leu
mutation causes constitutive activation of the Hh signaling pathway. The major mutations in glio-
blastoma were inactivating mutations of the TP53 protein — TP53 Met246lle, TP53 Tyr125Met,
TP53 Cys135Trp, and in the IDH]1 protein — Argl32His, that is a characteristic of glioblastoma.

NGS is a powerful tool for development of personalized medicine, revealing the unique
gene profiling of each patient. By assessment of the specific gene variants, NGS may help to facili-
tate the choice of anti-tumor treatment for each patient.

This work was supported by a research program of National Academy of Sciences of Ukrai-
ne “Study on molecular mechanisms of growth inhibition of embryonic tumors upon inactivation
of the MRPS18-2 protein” (0123U100099).
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IMPACT OF DIS3L2 KNOCKOUT ON MORPHOPHYSIOLOGICAL PARAMETERS
AND COMPONENTS OF THE PI3K/Akt SIGNALING PATHWAY
IN DROSOPHILA MELANOGASTER

'Kyiv Academic University, Akademika Vernadskoho Bhvd, 36, Kyiv, 03142, Ukraine;
2Institute of Molecular Biology and Genetics, NASU, Akademika Zabolotnoho St., 150,
Kyiv, 03680, Ukraine, e-mail: arturlomov.bio@gmail.com

Perlman syndrome is a rare autosomal recessive disorder caused by mutations in the
DIS3L2 gene and characterized by prenatal and neonatal macrosomia, organ hyperplasia, and an
increased risk of Wilms tumor. The DIS3L.2 protein is a 3'-5" exoribonuclease involved in the deg-
radation of polyuridylated RN As and in the regulation of transcript stability. According to previous
studies, loss of DIS3L2 function is associated with impaired control of cell proliferation and altera-
tions in components of the PI3K/Akt signaling pathway. In the Drosophila melanogaster model,
Dis312 knockout has been reported to result in increased expression of Idgf2 (Imaginal Disc
Growth Factor 2), a factor involved in tissue growth regulation (Towler, 2020).

The aim of this study was to investigate the effects of Dis3/2 knockout on morphophysio-
logical parameters, the expression levels of Idgf2 and Dis312, and the levels of PI3K/Akt pathway
components at different developmental stages of Drosophila melanogaster.

Control lines (w'!'® and dis312*") and a mutant line dis312'% (Dis3/2 knockout) were used.
Morphometric analysis of adult wing area (n = 24-27), fertility assessment, RT-qPCR analysis of
mRNA levels, and Western blot analysis followed by densitometry of PI3K/Akt pathway proteins
(S6K, Akt) were performed.

A significant increase in wing area (11.6-13.2%) was observed in dis312'> mutants compa-
red to control lines. In addition, homozygous mutants were infertile, indicating an essential role of
Dis3[2 in development and reproductive function. Expression analysis of Dis3/2 (isoform A) and
1dgf? (all isoforms) at larval, pupal, and adult stages showed a trend (n = 2) toward increased Idgf2
mRNA levels in the mutant line compared to the w'''® control. In control lines, a negative
correlation between Dis3/2 and Idgf2 transcript levels was confirmed, consistent with the role of
Dis312 in the post-transcriptional regulation of /dgf2. Analysis of total Akt and S6K protein levels,
key components of the PI3K/Akt signaling pathway, revealed increased abundance in the dis312'2
mutant line compared to w!''3, These findings suggest a potential association between elevated
1dgf? expression and levels of PI3K/Akt pathway components.

In summary, Dis3/2 knockout in Drosophila melanogaster is associated with morphophy-
siological alterations, including increased wing area and loss of fertility in homozygous mutants,
as well as changes in Idgf2 expression and PI3K/Akt pathway protein levels. The data suggest that
Dis312 may contribute to the regulation of growth and proliferation through mechanisms involving
post-transcriptional control and growth-related signaling pathways.
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DYSREGULATION OF B-CELL DIFFERENTIATION TRANSCRIPTION FACTORS
AND CD47 EXPRESSION IN CHRONIC LYMPHOCYTIC LEUKEMIA

R. E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National Academy of
Sciences of Ukraine, Vasylkivska St., 45, Kyiv, 03022, Ukraine; e-mail: s.lytvyn2@gmail.com

Chronic lymphocytic leukemia (CLL) is the most common form of leukemia in adults in
Western countries, characterized by the progressive accumulation of clonal CD5*CD19*
B-lymphocytes with an extended lifespan and impaired apoptosis. The incidence of CLL in Ukrai-
ne is 2.5-4.5 cases per 100,000 population per year, rising to approximately 20 cases in the age
group over 60. Although the exact causes of CLL remain unknown, a key feature of its patho-
genesis is the disruption of terminal differentiation of transformed B-lymphocytes. An important
role in regulating this process is played by the transcription factors IRF4, IRFS, PU.1, EBFI, and
BLIMP1, which govern successive stages of B-cell development. Of particular interest is CD47 —
a membrane glycoprotein that transmits an inhibitory signal to macrophages and promotes the
evasion of tumor cells from phagocytosis. Investigating the relationship between the transcriptional
profile and CD47 expression in CLL may reveal new aspects of the disease's pathogenesis.

To investigate the expression levels of transcription factors IRF4, IRFS, PU.1, EBFI,
BLIMP1, and CD47 in the peripheral blood of CLL patients compared to healthy donors.

The study material consisted of peripheral blood from 20 patients with a verified diagnosis
of CLL who were under treatment at the National Cancer Institute and provided informed consent
for the use of their clinical data for scientific purposes. mRNA expression levels were determined
by reverse transcription and real-time polymerase chain reaction. Data were calculated using the
AACt method with TBP as the reference gene.

Significantly reduced expression was found for EBFI (15.5-fold) and PU.I (14-fold)
compared to conditionally normal B-lymphocytes isolated from peripheral blood, alongside low
expression of IRF family factors (IRF4 reduced 2-fold, /RF'8 reduced 3.5-fold) and BLIMP1 (4-
fold). In contrast, CD47 expression was markedly elevated (14.5-fold). Particularly notable among
the results is the reduction in /RF4 expression, as this factor is a key regulator of terminal B-cell
differentiation and directly controls the expression of BLIMP1 — the main driver of plasmablastic
differentiation. The simultaneous downregulation of both factors indicates a block at the transition
stage to the plasma cell. The concurrent reduction in expression of the antagonistic pair /RFS and
PU.1 points to a profound disruption of transcriptional balance at the early stages of B-cell deve-
lopment. Reduced EBF'I expression further confirms the transcriptional landscape of an immature
phenotype. The elevated level of CD47, in turn, suppresses phagocytosis of tumor cells, enabling
their evasion of natural immune surveillance. The combination of suppressed differentiation with
enhanced immune evasion via CD47 may represent one of the key mechanisms ensuring the long-
term persistence of the tumor clone in CLL.

The downregulation of transcription factors IRF4, IRFS, PU.1, EBF1, and BLIMPI in CLL
indicates a systemic disruption of the B-cell differentiation program at multiple successive
stages — from early development to terminal differentiation into plasma cells. The simultaneous
upregulation of CD47 expression suggests the activation of immune evasion mechanisms, which
further promotes the persistence of the tumor clone in the patient. These disruptions are likely
among the key mechanisms underlying the immature phenotype of leukemic cells, their resistance
to apoptosis, and their capacity for clonal expansion.

The work was supported by the grant No. 0124U003787 of the National Research Founda-
tion of Ukraine “Activation of signaling cascades for the elimination of transformed B cells in
chronic lymphocytic leukemia”.
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EXCRETORY ACTIVITY OF CELLS AS ONE OF THE MECHANISMS
OF ADAPTATION OF MICROALGAE CULTURES TO THE INTRODUCTION
OF COPPER IONS INTO THE CULTIVATION ENVIRONMENT

V. N. Karazin National University, Kharkiv, sq. Svobody, 4, Kharkov, 61022, Ukraine;
e-mail: kovalyova82(@gmail.com

One of the mechanisms for maintaining homeostasis in microalgae under conditions of
anthropogenic pollution of water bodies is the adaptive restructuring of their secretory system. Our
laboratory has developed a strain of copper-resistant Dunaliella viridis microalgae culture that can
grow on the culture medium with a lethal concentration of CuSO4-5H>O. Therefore, the study of
the excretory activity of cells using the example of the microalgae culture D. viridis, which has
high plasticity and the ability to adapt to high concentrations of heavy metals, is of great theoretical
and practical importance. The aim of this study was to investigate the excretory activity of
D. viridis microalgae cells in response to the addition of copper sulphate to the culture medium
(CM). The mother culture of microalgae was grown on standard Artari medium (CuS), and
CuSO4'5 H,O was added to the experimental culture medium at a concentration of 50 mg/l
(CuS50). D. viridis cells were cultured at 25°C under 24-hour illumination. Spectrophotometric
analysis of the culture medium was performed at wavelengths from 200 nm to 400 nm after 24 and
48 hours.

It has been shown that the optical properties of the standard Artari medium are characterised
by the presence of absorption across the whole spectrum (200400 nm), but with a peak in the
range 200-249 nm. When CuSO4-5 H,O was added to the Artari medium at a concentration of
50 mg/l, complexes were formed that exhibited optical activity, with the absorption peak recorded
at A=245-255 nm. It should be noted that in distilled water, copper ions had a different spectral
profile with a maximum absorption in the range of 200230 nm. Cultivation of microalgae cells
for 48 hours on standard Aratri medium with the addition of CuSO4-5H>0 (50 mg/l) led to a
decrease in the amplitude of CM absorption peaks, indicating assimilation of medium components,
in particular copper ions, by the cells.

A comparative analysis of absorption spectra showed that the optical density of CM in the
variant with copper addition (CuS50) was higher than in the control (CuS). It is likely that in
response to the toxic effects of copper ions, microalgae cells activate the secretion of specific exo-
metabolites that are capable of binding free metal ions, forming stable complexes and preventing
their penetration into the cell. To test this hypothesis, an experiment was conducted with the reuse
of CM. The culture medium collected after 48 hours of cultivation of D. viridis with the addition
of CuSO45H>0 (50 mg/l) was used as a medium for a new inoculation of the mother culture
(EM48). After 24 hours of cultivation on EM48, the optical density in the range A = 245-255 nm
did not change, but was higher than the value of KS after cultivation of cells with the addition of
CuS04-5H,0 (CuS50). This confirms that copper ions in EM48 are in a bound (chelated) state,
which prevents their penetration into cells, unlike free copper. On the fifth day of cultivation, an
increase in the intensity of CM absorption was observed in all variants, which is due to the release
of cell waste products. In addition, storage of EM48 for 7 days (T = 4°C) did not lead to changes
in the absorption spectrum, indicating the formation of stable complexes in CM. The cell
concentration on the 1st and 5th days of growth did not differ in cultures grown on standard Artari
medium, on medium with the addition of CuSO4-5H,0 at a concentration of 50 mg/l, and on
collected exometabolites of D. viridis.

Thus, the adaptation of D. viridis microalgae to the addition of CuSO4-5H>0 (50 mg/l) is
achieved through increased excretory activity and the formation of copper complexes in the CM,
which ensures cell proliferation.
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BIMAMB CYBCTPATIB OKMCHEHHA HA XXUTTESAATHICTb ALUMHAPHUX KAITUH
MALAYHKOBOI 3AAO3M 3A EKCMEPUMEHTAABHOTO MAHKPEATUTY IN VITRO

Jlvsiecokutl Hayionanvrul yHieepcumem imeti leana @parka, 8ya. I pywescvkoeo, 4,
M. Jlvsis, 79005, YVrpaina; e-mail: Anastasiia. Abramovych@inu.edu.ua

Abramovych A., Smyk O., Mazur H., Manko V. THE EFFECT OF OXIDATION
SUBSTRATES ON THE VIABILITY OF PANCREATIC ACINAR CELLS DURING
EXPERIMENTAL PANCREATITIS IN VITRO. The study explored dependence of the effect of
different concentrations of oxidation substrates (alanine, pyruvate, galactose, lactate, glutamate and
3-hydroxybutyrate) on pancreatic acinar cells under the influence of palmitoleic fatty acid and its
ethyl ester with different concentrations. Among the substrates studied, only lactate significantly
increased the viability of pancreatic acinar cells during the induction of pancreatitis in vitro.

[NarKpeaTuT — 1€ 3aMaabHe 3aXBOPIOBAHHS MIAILTYHKOBOI 3aJI03H, SIKE XapaKTCPH3y€ThCS
HEaJICKBaTHOIO aKTHBALIIEI0 TPaBHUX (pepMEHTIB, 30KpeMa TPUIICHHOTEHY, Ta HEKPO3OM CeKpe-
TOpHUX KIiTHH. OfHI€I0 3 HAMOMMPEHINMX TPUIUH BUHUKHEHHS i€l XBOPOOH € 37I0BKHBAHHS
AITKOTOJIEM, TIPH ITbOMY BBAKAETHCS, III0 caMe YKUPHI KUCIIOTH Ta IXHI HEOKUCITIOBAIBbHI MeTabo-
JITH Y BUDJIAZl €THIIOBUX €CTEPiB ONOCEPEAKOBYIOTh BAHUKHEHHS TOKCHYHUX e()eKTiB B alliHap-
HUX KIITHHAX MINUTYHKOBOI 3am03d. OCKUIBKHM BIiJIOMO, IO JIesIKi CyOCTpaTH OKWUCHEHHS
3IIHCHIOIOTH MO3UTUBHUN BIUIMB Ha MiAILTYHKOBY 3aJI03y 32 HOPMAIFHUX YMOB, METOIO HAIIIOTO
JOCTIZKEHHS OyJI0 3’sICyBaTH 3aJIEXHICTh e(EeKTy PI3HUX KOHIIEHTpaliil cyOCTpaTiB OKUCHEHHS
(amaniHy, ipyBary, raJJakTO3H, JIAKTaTy, TIyTaMary i 3-TiIpoKCHOyTHpaTy) Ha allMHAPHI KITITHHN
I IIITYHKOBOI 3aJ103H 3a BILIMBY MMATLMITOOJIETHOBOI KHUPHOI KUCIIOTH Ta 1i €THIIOBOTO ecTepy 3
PI3HAMY KOHIICHTPAIIISIMH.

VY mocniijpKeHHI BUKOPUCTOBYBaIM OuTMX TrypiB-camirie Macoro 250-300 r. [3omroBaHHS
MAHKPEaTUYHUX allMHYCIB MPOBOAMIN 32 MOAM(IKOBAHUM METOJIOM BinbsiMca i1 cIiBaBTOpIB.
KiTbKiCTB )KMBHX 1 MEPTBUX KIIITHH MiJpaxOByBaIU 3a JONOMOroro kamepu ['opsieBa. Jlaii kimiTH-
HU BHOCHJIM B JIyHKH 96-JTyHKOBOT ITAHIIIETKH 1 TOJABATH J0 HUX Pi3HI KOHIIEHTpaIIlil CyOCcTpaTiB
(mipyBaT, ajaHiH, TIyTaMarT, JakTar, 3-TiApoKCHOyTHpAT 3 KoHteHTpartisimu 0,5; 1; 2; 5 MMoIw/;
rajakTosa 3 KOHUEeHTpaiisiMu 1; 2; 5; 10 mmons/m). s iHAyKyBaHHS TOCTPOTO HMAHKPEATUTY
in vitro BUKOPHCTOBYBAIN MAIbMITOONEIHOBY KHCIOTY Ta ii ecTep y KOHIEHTpalisix 5; 25;
100 MxMoJ1B/71 Ta 5; 25; 100; 500 MKMOIB/JT BiAmOBiqHO. L{UTiCHICTS TIIa3MaTHIHOT MEMOpaHH KTi-
THH TICJIA BIUTMBY 1HIYKTOPIB MAHKPEATUTY BH3HAYAH 3a JOTIOMOTOr0 OapBHUKA MPOITiTii Homu-
1y, (ITyOpECICHITIIO SIKOTO aHAJI3YyBaJIM 34uTyBadeM MikporanietiB Tecan Infinite M200 Pro.

Byno BcraHoBNeHO, 1O cepen YCiX JOCTIHKyBaHUX CyOCTpaTiB JIMIIE JIAKTAT CYTTEBO
ITiIBUIILYBaB KUTTE3aTHICTh AllMHAPHUX KIIITHH 3a il aJbMITOOJIETHOBOT KUCIIOTH Ta 1i ecTepy,
TIOPIBHSTHO 3 KOHTpoJIeM. Bcei KOHIIeHTparii ananidy i mipyBaTy 3IiHCHIOBAIN CITAOKUIA TIO3UTHB-
HUH e(peKT Ha alMHApHI KIITHHU 3a Il X iHZyKTopiB. [yTamar i 3-rimpokcuOyTupar He
BIUTMBAJIM Ha TTBUIICHHS )KHUTTE3IaTHOCTI allMHAPHNX KJIITHH Ti/ILTYHKOBOI 3aJI03H 32 1HKyOa-
1ii 3 MaIEMITOOJIETHOBOIO KHCIIOTOIO Ta ii ecTepoM, TOl SIK TaJIaKTo3a CHPUIMHSIA HeTaTUBHUN
BIUIMB Ha I1i KJTITHHU 32 [IUX YMOB.

Omxe, MPUCYTHICTB JIAKTATY SIK TOAATKOBOTO CyOCTpaTy OKHCHEHHS MOKE Oy TH KOPHCHUM
JUTSL TIITPUMAHHS JKUTTE3aTHOCTI allMHAPHUX KIITHH MiILTYHKOBOI 3aJ1031 32 1HXYyKYBaHHS
eKCIICPUMEHTAJIBHOTO MAaHKPeaTuTy i vitro. OTpUMaHi pe3yJbTaTH CBIMIATh MPO MEPCIICKTUBU
BUKOPHCTAHHSI JIAKTATy IS pO3pOOKHU MOTEHIIHHOI CTpaTerii Teparii aHKpeaTHTy.
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MOHITOPUHT IMT TA PIBHA TA\FOKO3U AK MAPKEPIB
METABOAIMHOIO 3A0POB'A CTYAEHTCbKOI MOAOA

JIBH3 « Yarccopoocwkuil nayionanerutl ynieepcumemy, ni. Hapoona, 3,
M. Yoarceopoo, 88000, Vipaina, e-mail: nikolietta.yalch@student.uzhnu.edu.ua

Bobryk N., Kryvtsova M., Yalch N., Bushko K. MONITORING OF BMI AND
GLUCOSE AS MARKERS OF METABOLIC HEALTH IN STUDENTS. The study analyzed
the relationship between body mass index (BMI) and blood glucose levels in 30 female students.
It was found that 70% of the participants had a normal weight and normal glucose levels, while
10% exhibited excess body weight and glycemia levels up to 6.5 mmol/L. A statistically significant
moderate positive correlation was established between the indicators (r = 0.39, p < 0.05). The
results confirm that BMI is a significant marker of carbohydrate metabolism even in clinically
healthy young individuals.

OCo0JIMBO aKTyaIbHUM B OIIIHII 3aralbHOTO CTaHy 370POB’S € BU3HAYCHHs OloMapKepiB
3aXBOPIOBaHb, SIKi JI03BOJIIOTh CBOEYACHO BUSABIIITH HOPYIIEHHS! OOMIHY PEYOBHH Ta OLIHIOBATH
PU3HK PO3BUTKY METa0OJIIUHUX PO3NAiB. 3 OINISLY Ha IIe, aKTyalbHUM € BUBUCHHS B3a€MO3B SI3KY
MDK aHTPOIIOMETPUYHUMH JaHHMH, 30KpeMa iHaekcoM MacH Tina (IMT), Ta mokasHukaMu ByTie-
BOJIHOTO 0OMiHY. [TopyIlieHHs MacH Tijia y MOJIOZIOMY BiIli 4acTO € TPEIUKTOPOM METa0OJIIYHOTO
CHHJIPOMY, PO3BUTKY IHCYJTIHOPE3UCTEHTHOCTI Ta ITyKpOBOTO JiabeTy 2-Tro THITy B MaOyTHHOMY
(Moiceenko, 2018; Strashok, 2021). AKTyaabHICTh MOHITOPHHTY METaOOJIYHHX IMOKAa3HUKIB y
CTYJICHTIB MEJMYHHX BHIIIB 3yMOBJeHa crelm(ikor iXHbOro crmocody kutts (Grundy, 2004).
Oco6i1Be 3aHENOKOEHHS BUKJIMKAE TEHACHILS O «OMOJIOKEHHS) METa0OMiYHOTO CHHAPOMY:
SIKITIO Y Billi ToHa 50 poKiB HOro mormmpeHicTh carae 60%, To cepen Moo crapiire 20 poKiB mei
MIOKA3HUK YKe cTaHOBUTH 14-24% (I'ymzeBuy, 2011; Bacmibesa, 2017). He3Bakaroun Ha 3HAUHY
KUIBKICTh TIpallb Y I[bOMY HampsMi, MUTaHHA kopersinii miikeMii Ta IMT y KJIiHIYHO 3M0pOBUX
CTYJICHTIB 3aJIMILIAETHCS HEOCTATHHO BUCBITIICHHM, 1110 3yMOBHJIO METY HAIIOTO JIOCIT/KEHHS.

Oocrexeno 30 CTyIeHTIB KiHOYOi CTaTi 2-0T0 Kypcy CTOMATOJIOTTIHOTO (haKyIbTeTy. Bik
cTyneHToK — 1820 pokiB. Bu3HaueHHS piBHS MIIOKO3M MPOBOIMIIN EKCIIPEC-METOJIOM 3a JIOTIO-
moroto rimokoMetpa GluNeo Lite (Osang Healthcare) pospaxyHok IMT — 3a popmynoro Kerie.
3a HOPMY BBaXAIM KOHIICHTPAINIO TNIIOKO3M Yy MDKHApOJHMX OXMHHULX — 3,3-5,5 MMOmB/I.
CratuctiuuHa 00poOKa MPOBOMNACS 3 BUKOPUCTAHHIM KOpersiiiHoro aHamizy Ilipcona.

V xomi KociipKkeHHs 0yJ10 MPOaHaTi30BaHO MOKA3HUKU BYTJICBOJIHOTO OOMIHY Ta aHTpPO-
MOMETPUYHI JTaHi CTYJICHTIB. BUMIpFOBaHHS TJIFOKO3W MPOBOIMIIOCH Y MEXKaxX MPAKTHUHHUX POOIT
JquciuIniiay «JlabopaTtopHa JiarHOCTHKa». PiBEHb NTIOKO3M Y KaNUIAPHIA KPOBI 0OCTEKEHUX
KOJMBaBcs y nianazoHi 4,4-6,5 mmonb/n1. CepeqHi 3HAUCHHS NOKA3HUKIB Tepe0yBal y Mexax
(hi3ionoriyHo1 HOPMHM, TPOTE HASBHICTH BEPXHBOI MEXi y 6,5 MMOJIB/JI y JESKUX Oci0 Moxe
CBITYMTH TIpO cTaH mpemiabery ab0 OyTH HACTIKOM aliMEHTapHWX YWHHUKIB (Xap4yyBaHHS
HarepeIo/IHi) Ta CTPECOBOro (PaKTOPY, XapaKTEPHOTO JUIS CTYACHTIB METMYHNX CIICIIATEHOCTEH.
Binburicte crynentok (70%) manu HopmanbHi okazHuku IMT (18,5-24,9 kr/m?), 1110 CBiqUUTh
PO 3aJI0BUTBHUI CTaH (i3MYHOTO PO3BUTKY. BomHouac nedinut macu tina (IMT < 18,5 kr/m?)
Oyio BusiBiieHO y 20% OMUTaHMX, IO MOXKE OYTH IMOB’SI3aHO 3 OCOOJIMBOCTAMHU paItioHy abo
KOHCTHUTYIIHHUMY unHHUKaME. Hammimkosa maca Tita (IMT > 25 kr/m?) 3adikcoBana y 10%
cTyneHTok. KopemsiniiiHuii aHam3 MK TMOKa3HUKaMH Macd Tijla Ta PIBHEM TJIFOKO3H TIOKa3aB
HasBHICTh JIOCTOBIPHOTO IOMIpHOTO MpsiMOT0 3B’s13KY (1 = 0,39, p < 0,05). JlocToBipHa 3a51€eXKHICTH
PIBHS TJIFOKO3M Y KPOBI Ta HAUTHIIIKOBOI MAacH Tila BUSIBIEHA TAKOXK y HPAIlIX IHIIMX aBTOPIB
(Kim, 2012; BacuiseBa, 2020; Cekper Ta iH., 2024).

BcTaHOBIEHO CTATHCTHYHO 3HAYTYIIHI ITOMIPHUH TO3UTUBHAI KOPEIIAIIHHII 3B’ 130K MK
IMT Tta piBaem riikemil. e m03BoMsIE CTBEpMKYBaTH, IO Maca TUIa € OJHUM 13 (paKTOPIB, SKi
BU3HAUYAIOTh PiBEHb LYKPY B KPOBI HABITh y KJIIHIYHO 370POBUX Moyoaux ocid. OTpuMani pes-
YABTATH MiAKPECTIOITh BAKIMBICTE MOHITOPHHTY MacH Tina SIK METOXY IEpPBHUHHOI Hpodi-
JIAKTUKY TIOPYIIIEHb BYTJIEBOJHOTO OOMiHY CepeJl CTyJCHTCHKOI MOJIOJI.
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BNAMB TPUBAAOCTI CTATEBOI ABCTUHEHLJT HA AKICTb CNEPMMU:
OLIHKA ®YHKLIOHAABHUX | MOP®OAOTYHUX MAPAMETPIB
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Veklych Z., Paziuk L. EFFECT OF EJACULATORY ABSTINENCE DURATION ON
SEMEN QUALITY: ASSESSMENT OF FUNCTIONAL AND MORPHOLOGICAL PARA-
METERS. Semen quality is influenced by ejaculatory abstinence duration, affecting both quantita-
tive and functional sperm parameters. We analyzed 52 spermograms (men aged 19—54) grouped
by abstinence: 1-2 days (n = 11), 3-4 days (n = 27), and 5-8 days (n = 14). Total sperm count in
ejaculate increased with abstinence, peaking at 3—4 and 5-8 days. The highest progressive motility
(A+B) was observed at 1-2 days, while longer abstinence showed a higher proportion of immotile
sperm. Overall, 3—4 days appeared to provide the most balanced profile for clinical assessment.

[IpoGirema Oe3mTiIsa € HAI3BUYAHHO aKTYaIbHOIO Y CY4acHOMY CBiTi, IO POOHUTH J0-
CIKEeHHS (haKTOpIB, SIKI BIUIMBAIOTH HA SKICTh CIICPMH, HAJI3BUYANHO BRKIMBUM JUIS PEIIPO-
JTYKTHBHOI MEIUIMHU. SIKICTh CLIEPMH € OTHUM 13 KJTFOUOBHUX YHHHHKIB YOJIOBI4Oi (hepTUITLHOCTI
Ta ycmimHocTi nporpaM JIPT. OauuM i3 HaOpoCTiNMX, ajle 4acTo HETOOLIHEHUX MO (ikoBa-
HUX (paKTOPIB MIepe]] 31AUCK0 eIKYJISATY € TPHBATICTL CTATEBOT A0CTHHEHIIIT, STKa 31aTHA 3MiHIOBATH
SIK KUTBKICHI, TaK 1 SKICHI XapaKTepHCTHKU CHEepPMAaTO30i1iB. Y KIHIYHIA MPaKTHIl PEeKOMEH-
JIOBaHWH 1HTEPBAI YTPUMAHHS TIepe]] CIIEpMOTPaMOI0 CTAaHOBHTH Y cepeaabomy 2—5 nio (WHO,
2021), ogHak y HaiieHTiB i3 pizHUMH (hopMaMu CyOGhepTHIBHOCTI ONTUMATBHI 3HAYEHHS MOXKYTh
BigpizusaTucs (Levitas, 2005; De Jonge, 2004). Metoro nociiikeHHs OyJio OI[IHUTH BIUTUB TPU-
BaJIOCTI CTAaTEBOI AOCTHHEHIIIT Ha (PYHKIIIOHAJIBHI Ta MOP(OJIOTIYHI TapaMeTPH CIIEPMH Y YOJIOBI-
KiB PENpOIyKTUBHOTO BIKY.

JocmimkeHHss mipoBeieHo Ha 0as3i yraboparopii MemuuHoro nieHTpy TOB «lHCTHTYT
TeHETUKH pernponykuii». [IpoanamizoBaHo 52 crepMorpaMu 4oJoBikiB BikoM 19-54 poki
(cepenHiii Bik 38,6 + 7,7). TpuBasicts yrpuMaHHs kosnuBaiach Bif 1 1o 10 1i6 (y cepeqHsoMy
4,1 £2,1). [NamienTiB po3nojiieHo Ha rpymu: 1-2 nobu (n = 11), 3—4 no6u (n = 27), 5-8 nid
(n = 14). OuiHroBaIM KOHIICHTPALIIIO CIIEPMATO301IiB Y BChOMY SSIKYJISTI, pyXJIUBICTh (KaTeropii
A-D) ta mopdonorito BianosinHo o WHO (2021). OriHKy KOHIEHTpalii Ta pyXJIHUBOCTI
3aiHCHIOBaNIN B Kamepi Maxkiiepa; CTaTUCTHYHY 0OpoOKy mpoBoaw t-kputepieM CThIOICHTA,
3HAUYYIIMMH BBaXKa BimminHOCTI ipu p < 0,05.

BcranoBieHo, 1110 301IbIICHHS TPUBAJIOCTI aOCTHHEHIIIT aCOI[IFOBATIOCH 13 T IBUILICHHSIM
KOHIICHTpAIlii CIIepMAaTO30i/iB Y BCbOMY esKyJsTi: 6,26 + 6,98 miH (1-2 no6wm) npotu 15,54 +
5,39 M (3—4 106u; p<0,05) Ta 16,38 muH (5-8 1i6). BogHouac HalBHIIYy 4aCTKy aKTHBHOPYX-
JMBUX criepMaTo30ifiB (A+B) 3adikcoBano npu KopoTkiit abctunenii 1-2 qoou (36,7%), Tomi
stk ipu 3—4 no6ax Ta 5—8 mobax 1ei mokasHuk craHoBuB 27,5% 1 28,6% BiANOBIIHO, 13 TCHAEH-
€0 0 3pOCTaHHS YacTKH HepyXxoMmux (opM Impu moBmiomy yTpuMmanHi (1o 60,9% y rpymi
5-8 ni6). I1lomo MopdoIToriyHUX 03HAK, TO BiIOYBAIOCH TOCTYIOBE 30UIBIIICHHS YaCTKH HOpMa-
npHEX Gopm: 28,36 + 15,72% (1-2 nodwm), 30,67 £ 12,40% (3—4 nodw) ta 32,57 + 5,39% (5-8 xi0;
p <0,05).

Omxe, TPHBATICT CTATEBOI A0OCTUHEHIIIT Ma€ CTATUCTHYHO Ta KIIHIYHO 3HAYYIINHA BIUIHB
HAa TIOKAa3HUKHA SIKYJATY. Y MeXKaxX JOCITIIKESHHS HAOUTBII 30aIlaHCOBAHUMH III0JI0 KOHIICHTPa-
1ii, MOpP(OJIOTIYHMX XapaKTEPUCTHK Ta MPUAHATHOI pyXIMBOCTI € 3—4 100K yTpHMaHHS, TOMI SIK
1-2 1obu MOXKyTh OyTH JOIUIEHUMH IIPH AKIIEHTI Ha PyXJIMBOCTI, a 5—8 110 acomiroroThes 31 3poc-
TaHHAM YaCTKH HEPyXoMuX (popM 1 moTpeOyIoTh 00epeKHOI IHTepIpeTallii pe3ybTaTiB.
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BMAWB PAAIOMOATEPANMIT HA PIBHI MNO®I3APHUX FOPMOHIB
TA AHTUCTTEPMAABHUX AHTUTIA'Y YONOBIKIB
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Dmytrenko T., Luchytskyi V., Demianchuk N. THE INFLUENCE OF RADIOIODINE
THERAPY ON THE LEVEL OF PITUITARY HORMONES AND ANTISPERMAL ANTIBO-
DIES IN MEN. Using radioiodine therapy is one of the factors that reduce reproductive capacity
in men with thyroid cancer undergoing combined treatment, which involves violating the functio-
nal state of the pituitary-gonadal system. Male fertility is greatly affected by the normal functioning
of the spermatogenesis process, which is highly sensitive to the effects of ionizing radiation.

TTopy1ieHHs1 (HyHKIIOHAIEHOTO cTany rin0(1)i3apHo TOHAJHOI CHCTEMH € OJJHUM 13 YMH-
HUKIB 3HIKCHHS PCIIPOYKTHBHOI 31aTHOCTI y HOJOBIKIB i3 pakoM IIMTONOIGHOI 3a03H, sKi
MPOXOJATH KOMOIHOBaHE JIIKYBaHHH 3 BUKOPHCTAHHAM panioiionrepartii. Yomosiua (bepmnbmcm
3HAYHOIO MipOIO 3aJICXKUTh Bifl HOPMAJIGHOTO (PYHKITIOHYBAHHS TPOIIECY CIICPMATOTeHE3Y, SIKHIH €
Yy TJIMBUM JI0 BIUIMBY 10HiI3yrouoro BunpomintoBanus (JIyuunekuit, 2014; Ceccarelli, 2008).

Meroro 1OCITiPKeHHsT OYJI0 OLHUTH piBHI rinodizapHUX TOPMOHIB Ta aHTHUCIEPMATIBHUX
AHTUTLT y YOJIOBIKIB 3 paKOM IIUTONOAIOHOT 3aJI03M Ha PI3HUX eTarax JIiKyBaHHsA. Bru3Hauamm
KOHIICHTpaIlil JIFOTEIHI3YBAJIBHOTO Ta (DOINIKYIOCTUMYJIFOBAIFHOIO TOPMOHIB, @ TAaKOX PiBEHb
AHTUCTICPMATBHIX AHTUTLT SIK MOXKJIHBOTO IMYHOJIOTIYHOTO YHHHHKA ITOPYIICHHS (DepTHIBHOCTI.

BcranoBiieHo, 1110 cepe/iHi piBHI JOTETHI3YBaIBHOTO Ta (DOIKYJIOCTUMYITIOBATEHOTO TOP-
MOHIB y YOJIOBIKiB JI0 ONIEpaTUBHOIO JIKyBaHHS BIpOTiTHO HE BiAPI3HINCS Bifl TOKA3HUKIB KOHT-
poibHOT Tpymy. [licns ThpeoigekToMil criocTepiraiacs TSHICHIIIS 1O 3HWKSHHS TOHAIOTPOITHOT
aKTHBHOCTI, OUTBIII BUpa)KeHA IIOJIO JIFOTETHI3yBAILHOTO TOPMOHY. [TiciIs IpoBeIeHHS TIEPIIOTro
Kypcy pamiodoarepartii cepeHiii piBeHb (ONIKYJIOCTUMYITIOBATLHOTO TOPMOHY OYB BipOTiIHO
MIBUILIEHUI TIOPIBHIHO 3 KOHTPOJIEM, TOJ SK PiBEHb JHOTEIHI3yBAILHOTO FOPMOHY HE MaB CyT-
TEBUX BiIXWJICHb.

AHaJi3 piBHS aHTHCTICPMATEHIX aHTUTLI ITOKa3aB BiJICYTHICTH BIPOTITHUX 3MiH Y Heolle-
POBaHMX Ta IMPOOTIEPOBAHUX MAIIIEHTIB MOPIBHIHO 3 KOHTPOJILHOIO TPYIIor0. BotHOYAC micis Kyp-
Cy pamioifonTeparii Big3HA4YaIOCsd JOCTOBIPHE MiBHUILNEHHS KOHIIEHTPAIl aHTHCIEPMAaTbHUX
AHTUTLI, 10 MOXE CBIZTYMTH PO 3aTyUEeHHS IMyHOJIOTTYHIX MEXaHi3MiB JI0 (popMyBaHHS penpo-
nyktuBHEX nopytres (WHO, 2021; JIyunuekwit, 2016).

Pe3ymeratit pOBECHOTO MOCTIDKEHHS CBITYATh MPO MOMKIIMBICTE BUHUKHEHHS TIOPY-
IIeHHS (PYHKIIOHAJIBHOTO CTaHY TiMogi3apHO-CTATeBOT CHCTEMH Y YaCTHHU YOJIOBIKIB, XBOPHX Ha
paK MMTONOAIOHOT 321031 Ta PO3BUTOK Yy HUX CHHIPOMY a0COJIOTHOIO Ta BiJIHOCHOTO aHApPO-
reHo/ieiruTy. 3MiHH CTaTeBOI (PYHKIIIi, SIKi IPH IIbOMY CIIOCTEPIratoThCsl y YOJIOBIKIB, aHATIOT1UHI
TaKMM 32 CYOKITIHIYHUX (OPM aHIPOreHOAEDIIUTY 1 MEPEBAKHO CTOCYIOTHCS MOPYILIEHb IICHXi-
YHOT CKJIaJI0BOT KomyJisiTiBHOTO UKy (Hernandez, 2020).
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BAACTOLMCTU HA YACTOTY HACTAHHSA KAIHIYHOI BATTHOCTI
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Dubyna S., Paziuk L. IMPACT OF THE SPATIAL POSITION OF THE INNER CELL
MASS OF THE BLASTOCYST ON CLINICAL PREGNANCY RATES. This study evaluated
the impact of inner cell mass (ICM) position in blastocysts on clinical pregnancy rates in assisted
reproductive technology cycles. A total of 224 patients treated in 2024 were analyzed and divided
into three groups according to ICM location at embryo transfer. The highest clinical pregnancy
rate was observed when the ICM remained inside the blastocyst (58%), compared to partial
hatching (36.4%) and complete extrusion (25%). These results indicate that ICM position may
serve as a prognostic marker of implantation potential and clinical outcome.

SIKiCTh CTATEBUX KIIITHH € 3allOPYKOI0 MalOyTHBOTO 310poB’s ToToMcTBa. Ha choromui
BiZloMa 3Ha4YHA KUIbKICTh TIPUYMH, Yepe3 sSKi eMOPIOHH HE IMIUIAHTYIOThCSA B eHIOMeTpid. JIjis
YCHIIIHOI IMIDIaHTaLii eMOpioHa BaXKJIMBUM € MPOCTOPOBE MOJOKEHHS HOro BHYTPILIHBOT KIIi-
TtuHHOI Macu (BKM), ska Bifirpae KIIt04oBY poJib y MOAANBIIOMY PO3BUTKY eMOpioHa.

VY Tpamumidaux MOpQOJOTiYHUX CHUCTEMaxX OIIHIOBAaHHS OJIACTOIMCT (HANPHUKIIAI, 3a
Gardner) BpaxoBYyOTb He JIHIIIE CTYITIHb €KCIAHCIi OJIacTOIETI, a ¥ SKiCTh BHY TPIITHBOT KIII THHHOT
Macu (BKM), siky OI1iHIOIOTH 32 IIUTHHICTIO Ta opraHizamiero kmiTad (Pande, 2025). [locmimkeHHs
nokaszainy, 1o sikicte BKM Kkopentoe 3 4acTOTOr0 iMITIaHTAallii, KJIIHIYHOI BariTHOCTI Ta YKHUBO-
HapOJDKEHHS 1 [TOB’13aHa 31 3HIKEHHSIM PU3HKY Heaad y I tpumMectpi (Sivanantham, 2022). Kpim
TOr0, MOpdooriuni xapakrepuctikun BKM TicHO 1moB’si3aHi 3 IMIUTAHTALITHAM TOTEHIHIATIOM
OIacTOIHMCT He3aJISKHO Bif sikocTi Tpodekronepmu (TE) (Ai, 2021).

Mertoro JaHOTO JOCIIPKEHHS OYJIO OLIHUTH BIDIHB MPOCTOPOBOTO MOJIOKEHHS BHYTPILI-
HBOT KJIITUHHOI MacH OJIaCTOLIMCTH Ha YaCTOTY HACTAHHS KIIIHIYHOI BariTHOCTI.

JocaipkeHHsT MPOBOAMIOCHh Ha 0a3i eMOpiooriqHoi na6opaTop11 MEJIHOTO LCHTPY
«Mini EK3 ]_[eHTp» Eyno MPOaHaNi30BaHO OJacTOMUCTH 224 MAIi€HTIiB Pi3HOTO Ble, SIKI
MIPOXOIVIIN JTIKYBaHHS BiJl Oe3rutias npotsroM 2024 poky. IlarienTa Oynu po3nopaisieHi Ha
3 rpymnu, 3aJeXHO Bifl MOJIOXKEHHS BHYTPIIIHBOI KIITHHHOT MacH OJAacTOIMCTH HAa MOMEHT
emoOpioTpancdepy.

14 11oro JociipKeHHs eMOpioHH KyabTHBYBaH y cepenouii Global Total (LifeGlobal)
Ta iHKyOyBamu mpoTaroM 5—6 mi6. OuinroBanu no3umito BKM, 4acToTy HacTaHHS KIIIHIYHOI BariT-
HOCTi. JIJI5 CTATHCTHYHOTO aHATI3Y 3aCTOCOBYBaH t-kputepiit CThIOJEHTA 3 rompaBKoro Merca;
CTATUCTUYHO 3HAYYIIMHU BBKaIW BiAMiHHOCTI TipH p < 0,05.

Ha ocHOBI pe3ysbTaTiB BUSIBIICHO CTATHCTUYHO 3HAYYIITY PI3HUIIO Y YACTOTI KIIiHIYHOT Ba-
TITHOCTI 3a5ekHO Bix nonoxeHHss BKM. V rpymi, 7e BKM 3anmmanacst BcepenuHi 671acTOLUCTH,
94acTOTa HACTaHH: KIIiHIYHOI BariTHOCTI ctaHOoBmA 58% (p = 0,02). V rpymi 3 BKM vy 30Hi xeT-
YUHTY Il MOKa3HUK 3HIDKYBaBcs 0 36,4%. HaifHiokdi pe3ynprati 3agikcoBaHi 32 TIOBHOTO
Buxory BKM 3a mexi 6mactormceTtu — 25% KITIHIYHUX BariTHOCTEH.

OTtpumMadi jaHi cBim4aTh, mo emopionn 3 BKM, posramoBaHoro Becepe/vHi 06:1acTONMCTH
Ha MOMEHT eMOpioTpaHc(epy, MatOTh BUIIMI ITOTCHITIAN IMIDIAHTAILT Ta KpaIili TOKa3HUKY KIi-
HiuHOT BariTHocTi. HatoMicTs 30BHIHsS BKM acomitoeThes 31 3HIMKEHHIM yCImimHocTi. Takox
BCTaHOBJIEHO, 110 mosiBa BKM y 30Hi1 a00 mopsiz i3 JUISHKOIO BUKOHAHHS ACHCTOBAHOTO XCTIHHTY
MOke OyTH OB s13aHa 3 TePETIACHUM BHXOJIOM KITITHH 1 noripmeHHﬂM KITIHIYHUX Pe3yNIbTaTiB.

Omxe, nozuuist BKM Ha erami eM6ploTpaHC(bepy € TIOTCHIIIHO Ba)KIIMBUM IPOTHOCTHY-
HIM MapKepoM IMILTAHTAIIHOTO IOTEHITiary eMOpioHa.
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HEMPOMAACTUYHE BIAHOBAEHHSA XOAU: )
MPOMPIOUENTUBHE TPEHYBAHHA MNP CEHCOPHIN ATAKCII

Hinposcwxuti Hayionavrull yuisepcumem iveni Onecs I'onyapa, npocn. Hayxu, 72,
m. [ninpo, 49045, Yxpaina, e-mail: esharapova@ukr.net

Ivanova L., Sharapova O. NEUROPLASTIC GAIT UPGRADE: PROPRIOCEPTIVE
TRAINING FOR SENSORY ATAXIA. Sensory ataxia results from impaired sensorimotor inte-
gration, causing gait instability and high fall risk. Proprioceptive training promotes neuroplasticity
and sensory relearning, improving gait control. Use of unstable platforms with vibrotactile and
auditory feedback enhances movement accuracy, reduces muscle overactivity, and lowers fall risk.
These results support its inclusion as a core component of neurorehabilitation for sensory ataxia.

CyyacHuii noryisi| Ha IpoOJieMy CeHCOPHOI aTakcii BUXOIHUTB 32 MEXi IIPOCTOro (hi3HYHOTO
JedimuTy, po3risiIarour el CTaH K TMOokui «iHdopmariiauii ronox» [THC. B ocHoBi maro-
JIOTi1 JIEKUTE pO3pUB (PyHIAMEHTaILHOTO CEHCOMOTOPHOTO KOHTYPY: MO30K HAJICHIIAE KOMaHIY
Ha pyX, aje He OTPUMY€E aJJeKBaTHOTO 3BITY BiJ] epU(PEPUUHMX PELIEITOPIB PO HOro BUKOHAHHS.
ITpu HEBPOJIOTTYHMX 3aXBOPOBAHHSIX, Bi/I 1IaOCTMUHMX MONTIHEWPOMATiii 10 PO3CISTHOTO CKIIEPO3Y,
TPOSIBISIETHCA LI CTIELM(PIYHOI0 (IITAMITYFOYOK0» XOJIOH0, JIe TIAIlIEHT HAMAraeThCsl KOMIICHCYBa-
TH BIJICYTHICTb BITIyTTS CTOITH CHJIOKO yaapy 00 3emitro. Takuii cTaH pU3BOANTH 10 (OpMyBaHHS
«BI3YyaJIbHOI 3aJISKHOCTI», KOJIM Oy/b-IKe 3HMKECHHS OCBITJIIEHOCTI a00 HEOOXIIHICTh BiJIBECTH
TOTJISI Bifl IOPOTH MIPOBOKYE MHUTTEBY BTPATy PIBHOBArM Ta 3HAYHO ITiJBUILYE PU3MK IaJliHHS.
TpanuuiiiHi MeTo U B peabiitiTallii 4acTo He TAF0Th 02KaHOTO Pe3yJIbTaTy, OCKUIBKU HE YCYBaKOTh
Jepinut rmubdokoi uyTiuBocTi. Came TOMy IPOMPIONENTHBHE TPEHYBaHHS CTae (pyHAAMEHTOM
cyJacHOi peaOuTiTallil, BACTYIIAFOUM IHCTPYMEHTOM HEHPOILIACTHYHOI TIepeOyIOBH MO3KY Uepe3
CTAMYJIAIIIO HEUPOIUIACTUYHOCTI TiM STHOT KOPH.

I'onoBHa MeTa Takoro BTpy4YaHHs — Li€ 3MyCUTH MO30K TOOYAyBaTH «00X1IHI MapIIpyTI»
JUIs Tiepefavi CUrHalliB. BUKOpPHCTaHHS TEXHOJOTIYHMX I1HHOBAIM, TaKUX sIK 0araTooChOBi
wiatopmu, BiOpOTAKTIIIEHHHN Ta aKyCTHIHUHA 3BOPOTHHUI 3B’S130K, JO3BOJISIE CTBOPHUTH CHCTEMY
30BHINIHKOI Tponpionerniii. MikpoBiOpaTopu Ta coHiikaIls pyxy JOMOMararoTh MAIliEHTY
«4yTH» Ta BIUYBaTH CBOi HOTH B OOXiJ| IMOIIKO/PKCHUX HEPBIB, IO CKOPOUYYE Yac Peakili Ha
BTpaty piBHOBaru 3 400 mc 10 6esneunnx 150 Mc. Lle axTuHO 3aMiHIOE MOMIKOPKEHUN HEPB
1 pOBUM IyOIepOM, T03BOJIAIOUH MO3KY LIBHAIIIE PEaryBaTH HAa HEPIBHOCTI TIOBEPXHI.

KiiHigHi 1aHi MATBEPIHKYIOTh, MO TAKWH MiAX1T JO3BOJISE MTOKPAIUTH IBUIKICTH XOIH
Ta MOOUTHHICTH Ha 22—28%, BOJTHOYAC 3HIXKYFOUH PH3HK A [iHb Maike BIBIUi. BaxknBo, 1o Taki
BTPYYaHHS 3MCHIIYIOTh 3aXHCHE HANPY)XCHHS M’SI31B TOMUIKH, SIKE paHillle BUHWKAIO Yepes
MOCTIMHMI CTpax BTPATUTH OTOPY.

OiHaJIbHUM apryMEHTOM Ha KOPHUCTh IHTErparlii MpONpiOLENTHBHUX METOMIB € iXHs
MPOTHOCTHYHA CTikKicTh. Ha BiIMiHY BiJl CHMITTOMATHYHOI Tepallii, pe3y/IbTaTH iHTEHCHBHOTO
12-THXKHEBOTO IIUKITY TIepeHaBYaHHS MAIOTh JJOBrOTPpUBAIHN XapakTep. OCKUIBKA MO30K (hi3HIHO
3MIHIOE CBOIO CTPYKTYpY Ta CHOcoOM OOpoOKM AaHWX, HaOyTi HABHYKH CTaOUIBHOCTI 30epi-
ratotecs Ha 80% HaBiTh Uepes MiB POKY ITiCIIs 3aBEPILECHHS aKTUBHOI (ha3u 3aHAT.

Orxe, Bce I1e poOUTH MPOMPIOIEHTHRBHE TPEHYBAHHS HE IPOCTO JOIIOMBKHUM METOZIOM,
000B’s13KOBIM (pyHAZAMEHTOM HeHpopeaduTiTalii, Mo MOBEpTaE MAIEHTY HE JIMIIE 3aTHICTH
XOJIIUTH, a ¥ BIICBHEHICTh Y BIACHOMY TLNi Ta MOKJIUBICTh IOBEPHYTHCS IO AKTHBHOTO TOBCSIK-
JICHHOTO, a TOJIOBHE, (D)YHKITIOHATLHO HE3aJICKHOTO JKUTTSL.
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®I3I0NOTYHI 3MIHW Y TPABHIN CUCTEMI MEAOHOCHMX BAXKIA
3A YMOB 3HWYXEHOI TEMIMEPATYPU

Jlvsiecbkutl Hayionanvrull yHieepcumem imeti leana @parka, 8yi. I pywescokoeo, 4,
m. Jlvsis, 79005, Vrpaina; e-mail: martal 20204@ukr.net

Kovalska M., Iskra R. PHYSIOLOGICAL CHANGES IN THE DIGESTIVE SYSTEM
OF HONEY BEES UNDER CONDITIONS OF REDUCED TEMPERATURE. The study is
devoted to assessing the effect of reduced temperature (32°C) during brood incubation on the
morphofunctional state of the pharyngeal gland of honey bees as a key element of their trophic
system. After leaving the cells, individuals incubated at 32°C were returned to the colony and every
three days were selected for histological and morphometric measurements of acini; Morphometry
showed a decrease in acini width by 8.4% and area by 10.2% compared to the control. The obtained
data indicate that the temperature factor within the vital range critically affects the postembryonic
morphogenesis of salivary glands.

3HIKeHa Temiieparypa 1o piBHS 32°C € 0JHUM i3 KIIOYOBUX CTPECOBHX UMHHHUKIB, ITI0
BIUTMBAIOTh HA PO3BUTOK Ta (DYHKILIOHYBAaHHS TPAaBHOI CHCTEMH MEIOHOCHHX OJUKIN y pi3HI
niepioaun ixuporo oHrorenesy (Wang, 2016; Zhu, 2018). Po3ymiHHS 1IUX MeXaHi3MiB JJO3BOJIUTh
ONTUMI3yBaTH YMOBU YTPHMAaHHS CIMEH TOB’S3aHE 3 HEJOPO3BHHEHHSIM TPAaBHOI CHCTEMH B
KpuTHYHI Tiepion po3BUTKy (Cook, 2021). Metoro poboTi OyJI0 BCTAHOBJICHHS PO3BUTKY Ta
(YHKIIIOHAIBHOTO CTaHY TJIOTKOBOT 3aJI03H SIK KJIFOYOBOT'O €JIEMEHTY TPO(iTHOT CHCTEMH O/KOITH
3a YMOB 3HWKEHOI TeMIIepaTypH.

Jnst BUKOHAHHS MOCTaBlIeHOi MeTH OysI0 MpOBEACHO IHKYyOallio po3miogy OKLT B
TepMocTaTi 3a Temrieparypu 32°C. BIUHB BITATBEHOTO JTiaia30Hy TeMITepaTypy Ha 3MiHH (i3i0510-
TYHOTO CTaHY TJI0TKOBOT 3aJI031 3’ ICOBYBAIIN TICTOJIOTTYHUMHE Ta MOP(POMETPUIHIMHI METOIAMH.
[Ticnsa Buxomy OKLN 13 KOMIPOK X BHIMAIIH 3 TEPMOCTATY i, SIK KOHTPOJIBHUX OCOOMH, MITHIIN
MapKepoM Ta MOMIIIANH B THI3A0 O/pKOIMHOI ciM 1. J1J1st IIbOro Yepes KOXKHI TpH 00U ITPOBOANIIN
BiI0ip TIO3HAUCHUX MapKepoM OmKiN y KimbkocTi 20 mT. 3a JOMOMOTOI0 CKaJIBIIENS 3pi3aiy map
NaHIUpy, o6 OyI0 BHIHO IJIOTKOBY 3a103y. li BiAmpemapoByBamy i po3MillyBamH Ha Mpe-
METHOMY CKJIi B Kparnti UCTHIIROBAHOI Boau. OIS 3a5103 POBOIYIIN TPH 30LThIICHHI Y 42, 49,
140 pasis. {51 mpoBeICHHS ICTOIOTIYHMX 1 MOPHOMETPHYHUX JOCTIIKEHb MaTepian GikcyBaau
y (pikcaropi byena (24 ron). 3adikcoBaHi 3pa3ku 3anuBaiy y napadis. BimoBiTHo 10 KIaCHIHIX
METOZIB 13 apadiHOBHX OJIOKIB BUTOTOBIISUIH 3pi3H 3aBTOBIIKU 5—7 MKM. OTIIII0BI TicTonpena-
patu ¢apOyBali TEMAaTOKCHIIIHOM Ta €03MHOM. MOpP(hOMETPUYHO MPOBOIWIN BHMiPIOBAHHS
JOB>KHHH, TIAPHHH Ta TLTOII].

[icTomnoriyHi OCTIHKEHHS MTOKa3aJIt, 10 KUTBKICTh CEKPETOPHHUX KIIITHH Y alliHycax 3a-
JIO3W KOJIMBAJach y MeXax BiJl mectd a0 BocbMU. CepeiHsi HOBXKMHA CEKPETOPHHX KIIITHH
cranoBwia 74,8 MxM, mupuHa — 45,3 MKM, wioma — 2,8 tic. MkMZ. [lepeBaxkHy IUIONTy KIITHH
3aliMaId BE3UWKYJH, sIKi OyJIM HAallOBHEHI MAaTOYHMM MOJIOYKOM. BiIXWiIleHHs TeMIepaTypHOro
pexuMy y Tepiof iHKyOallii po3Iyiofy Majlo HETaTMBHUI BIUIMB HA PICT alMHYCIB. 30Kpema, y
JIOCITITHIN TpyTi mMprHa anuHyciB Oyna Ha 8,4%, a mioma — Ha 10,2% HIKYOI0 TOPIBHIHO 3
KOHTPOJIBHOIO TPpyTIot0. Taxi BiIXHUIIEHHS MOYKHA TIOSICHUTH THM, ITI0 B ITepiost (JOpMyBaHHS CITHH-
HHX 3aJ103 y ITOCTeMOpiOHATIbHHUIT ITepiof] TeMIepaTypHuid (GakTop € BU3Ha49aIbHIM, OCOOJIMBO Ha
cTa il JIAIeUKH.

TaxkuM YMHOM 3HIDKEHA TeMIEpaTypa B MEKax BITAIBHOTO Jlialla3oHy Y Iepiof iHKyOartii
PO3ILIOAY YHHHUTh HEraTHBHHUI BIUTMB HA PO3BUTOK IJIOTKOBOT 321031 MEJOHOCHHUX OJIKIJ, CIIPH-
YUHAI0YM MOPGhOYHKITIOHATBHI HOPYIICHHS 11 alMHYCIB 1 3HIKEHHS CeKPETOPHOTO MOTEHIIIATY.
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AHANI3 GEPTUABHOCTI Y HOAOBIKIB BITPOAOBX 1 POKY
MICAA TUPEOIAEKTOMII TA PAAIOMOATEPATTIE 3 NPUBOAY
ANOEPEHLIMOBAHOIO PAKY LLIMTOMOAIBHOI 3AAO3U
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imeni Tapaca Llleguenxa, npocnexm Axademixa I nywixosa, 2, m. Kuig, 02000, Ykpaina,
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Kuchmenko M., Luchytskyi V., Kalmykova O. FERTILITY ANALYSIS IN MEN 1
YEAR AFTER THYROIDECTOMY AND RADIOIODINE THERAPY FOR DIFFEREN-
TIATED THYROID CANCER. This study evaluates the impact of combined treatment for
radioinduced thyroid cancer, including thyroidectomy and radioiodine therapy (RIT), on the
reproductive health of 26 men aged 18—45. The results revealed a significant decrease in sperm
motility, presence of leukospermia, and increased DNA fragmentation in both the short and long
term after treatment. The findings highlight the necessity of monitoring the reproductive function
of male patients undergoing RIT due to its gonadotoxic effects.

Sxmo g0 texnoreHHoi aBapii Ha YAEC dacToTa 3aXBOprOBaHb Ha PaK IIUTOMOAIOHOT
3ano3u (PIL3) cknanana Bin 1 10 3% Bij yCiX OHKOJIOTIYHHUX 3aXBOPIOBaHb, TO Uepe3 4 POKH MiCIs
KaTacTpo¢u yacToTa 3axBoproBanb Ha PII[3 y niteif Ta mianiTkiB YKpainu Bupocna B 4,8 pasy, a
B HACTYITHI POKH TIepPEBHIIIIIA JoaBapiitHi mokasHuku B 10 pasis (Bogdanova, Zurnadzhy, 2015).
PamioinmykoBaruii PII3 Bimpi3HAETHCA BUCOKOIO arpeCHBHiCT}o 0arato()OKyCHICTIO 1 YacTUM
METaCTa3yBaHHsM y mimpaTruHi BY3/IH i Ta siereni (David, Schneider, 2013); 3a panukanbHoro
J'IleBaHHSI (TpeoinexToMist Ta pamioiionteparis (PHT) Mae crpusTiMBHii MPOrHO3: S5-piunHa BH-
skuBaHicTh — Maibke 100% (CononsinankoBa, Jxyxa, 2011). Lle 3yMoBII0€ HEOOXIAHICTH BU-
BYEHHS BiJAJICHUX HACIIIKIB JIiKYBa}H{}I JUTS PETPOIYKTHBHOTO 3IIOPOB’SI MAITIEHTIB.

Bimomo, 1m0 3a cTynenem paioqyTIMBOCTI €YKa 3HAXOAATLCS Ha Apyromy MICIIi TTiCIs
OpFaHlB kposotsopenns (Hyer, Vini, 2002). ITix uac PUT sieuka OTpUMYIOTb OPOMiHEHHS 3 601<y
BUIBHUX Ta HOMOBAaHMX OIKIB, sIKi IUPKYJIIOIOTh Y KPOBI, a Takox 3 1-131, sikuit BUBOAWUTHCS 31
ceueto (Pacini, Gasperi, 2014).

Mertoro BOTro AOCTIHKEHHS OYJI0 MpOaHaTi3yBaTH MOKA3HUKH CIIEPMOTPaM Ta CTaTeBUX
TOPMOHIB Y YOJIOBIKiB BIPOJIOBI NepIIoro poky micis PUT s nikysauns PIL3. O6cTexero 26
YOJIOBIKIB 3 PH13 JIKOBaHMX Yy BIUIUICHH] pastionorii I[Y «IHCTI/ITyT eHﬂOKpHHonori'l' Ta 06MiHy
peuoBHH imeni B. IL. KOMlcapeHKa HAMH VYxpainw» Bikom Biz 18 10 45 poKiB y pisHi TepMiHU
TTicIIst KOMOIHOBAHOTO J'IIKYBaHHﬂ (THpeoineKToMis Ta 2 KypcH PI/IT) ITics TEPIIIOTO KypCy PUT
3araibHa Jj03a cranoBmia Bix 3,57 no 4,80 I'bk, npu ABOX Kypcax PUT — Bix 6,0 no 14,31 I'bk.
KontponbHy rpyity ckiianu 20 310pOBHX YOJIOBIKIB BikoM Bijt 20 110 45 pokiB.

Ilix wac mocmimxeHHs MOp(HO(YHKIIOHATEHUX MOKA3HUKIB CIIEPMH B OOCTEKEHUX Ia-
1ieHTiB 13 P13 BUABHIM 3HIDKEHHS PYXJIMBOCTI CIEPMATO30iIiB Ta JIeHKocnepMito, CiocTepiraiu
BIpOTiTHE MiJBHIIICHHS BincoTka nedparmentartii JJHK crepmarosoiniB y HalOmmk4i Ta Bil-
JIaJIeH1 TePMIHM ITICIIs JTiKyBaHHS. [I0Ka3HUKH CTaTeBUX Ta TOHAJIOTPOITHUX TOPMOHIB CBITUMIH
TPO TPAH3UTOPHE 3HIDKEHHS BMICTy 3aralbHOTO TeCTOCTEPOHY uepe3 6 Micsis micis PUT. Ce-
penHi piBHI ecTpaaiony Oyiau BipOTiZHO MiABHINEHI, IO MOTJIO TIPU3BOJIATH 10 PO3BUTKY BilI-
HOCHOTO JiehirnTy TECTOCTEPOHY. Kpim Toro, BIPOJIOBK BCHOIO neplozly CIIOCTEPEIKCHHSI 6yna
TEHJIEHLLiA 110 3HIKeHHs cexpertii JII' ta BlpOl"l,I[He ninsuinenns cexpenii @CI uepes 4-6 micsuin
micis PUT, sika HopManisysamack y niepio 1112 mic. micns PHT.

Orxe, micis kombiHOBaHoro NikyBanus PII[3 y uonopikis micns 2 i Ginbie kypeis PUT
BIIPOJIOBXK HEPIIOTO POKY 3HIPKYETBCS BIICOTOK KUBHX (DOPM, MiZBHIIYETHCS KUTBKICTB (hpar-
menTanii JJHK criepmaTo30i/iB mopiBHSIHO 3 MOKa3HUKAMH JI0 JTiKyBaHHsI Ta HopMaTuBamu BOO3,
Ta CIOCTEPIraeThes TPAH3UTOPHE MOPYIIEHHS CEKpPelii CTaTEBIUX TOPMOHIB.
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3AXMCHWM BMAMB HOBOIO MOXIAHOTO XIHABOAIHOHY
HA CKOPOYYBAABHY ®YHKUJHO ILLEMISOBAHOIO M'A3A

! HaguanvHo-nayxosuii incmumym sucoxux mexmonoziti, Kuiscokutl nayionansnuti yHisepcumen
imeni Tapaca [llesuenxa, npocn. Axademixa I'nywioea, 4 I, Kuis, 03022, Ypaina, *Bioodin ¢pizionoaii
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Mykhailenko O., Lehedza O., Semenuk N., Zavodovskyi D. TENSOMETRIC
CHARACTERISTICS OF THE PROTECTIVE EFFECT OF A NOVEL QUINAZOLINONE
DERIVATIVE ON ISCHEMIC MUSCLE CONTRACTION. A novel quinazolinone derivative
significantly protected skeletal muscle contractile function following 3-hour ischemic injury in
rats. Pretreatment reduced fatigue rate 6-10-fold and preserved work capacity near control levels.
The compound counteracted ischemia-reperfusion injury through antioxidant and anti-inflam-
matory mechanisms, though impaired relaxation indicated partial energy-dependent dysfunction.

Imemiuno-peniepdysiiiHe MOIIKOPKEHHS CKEJIETHHX M SI31B € CepHO3HOI0 KIIHIYHOIO
MPOOJIEMOFO, III0 TIPU3BOAUTH J0 3HAYHUX (DYHKIIIOHAJIBHUX TOPYIIeHb. [10XiMHI XIHA30IIHOHY 3
X aHTHOKCHIQHTHUMU Ta MPOTH3AMAIHHAMH BIIACTHBOCTSIMH € TIEPCTICKTUBHIMH KaHAUIATaMU
JUTS 3aXMCTY BiX Takoro norkomkeHas (Kumar, 2022).

Merta n0chipkeHHS. — BUBUMTH €()eKTUBHICTh HOBOT'O TOXiIHOTO XiHA30JIIHOHY y 30epe-
EHHI CKOpOYyBaIBHOI (DYHKIIT M’s13iB micist 3-roguHHOi imemii Ha Mopjeni HrypiB Wistar.
ExcriepumenTaibHa rpyra oTpUMyBaia BHYTPIITHEOM SI30BY 1H €KITiFo crioiryku (10 mr/kr) 3a 30
XBHJIMH JIO iIeMii cTeTHOBOI aprepil. DyHKIIIOHATIBHY 3[aTHICTh JIMTKOBOTO M 532 OLIIHIOBAIH
TEH30METPUYHO ITiJT 4ac MOBTOPIOBAHOI BUCOKOYACTOTHOT €JIEKTPUYHOT CTUMYJIALIIL.

TpuronuHHa imemis CHpUYMHMIA KaTacTpogiuHe 3HIDKCHHS aMIUITYIU CKOPOUCHHS
(> 92%) Ta 3aranpHOi podoTH (82,4%). Ilonepeane BBeACHHS JOCTIHKYBaHOI CTIOMYKH 3HU3UIIO
MIBHJIKICTh PO3BUTKY BTOMH B 6—10 paziB. M’s13u1 ekClIepUMEHTAIBHOI TPYIIH 30epiraiiv 31aTHICTh
CKOPOYYBATHUCS MPOTATOM YCIX TPHOX IHTEPBATIB CTUMYJIALIT, HA BiIMiHY BiJ iIIEMiY4HOT TPYIIH.
3arajbHEe 3HIDKEHHSI MPOAYKTUBHOCTI cTaHoBwio jmme —21,1% mporu —19,4% y koHTpoi.
OpHak crioctepirajocst HOpyIIeHHs 3AaTHOCTI 10 TTOBHOT peslakcartii.

30epe)keHHsI MEXaHOKIHETHYHHX XapaKTEPUCTHK BKa3ye Ha ePEKTUBHY MPOTHIIIO KITFOUO-
BHM TIATOJIOTIYHUM ITOJTISIM 1IIeMIYHO-perepdy3iHHOTO MOMKOPKSHHS Yepe3 aHTHOKCHIAHTHI Ta
MpOTH3aNalibHI MexaHi3mMu. [lopyliieHa penakcarlisi CBITYHUTh PO YaCTKOBY 3aXHCHY IO 3 3a-
JIMIIIKOBUM Je(HIIMTOM €HEPro3aie:HUX npotieciB. JlociiKyBaHe HOXiqHE XIHA30JIIHOHY € TIepC-
MEKTUBHUM TEPArieBTHYHUM KAaHAWAATOM JUISl 3aXHCTy M 530BOi (DYHKI MpH iIeMidHOMY
MOLLKOKEHH.
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MOP®OAOTTYHI NMOKASHUK KPOBI LLIYPIB 3A BUTTOKOBAHHA
HAHOTEXHOAOTITYHOIO KYNPYMY UMNTPATY

Inemumym cinbcvro2o 2ocnodapemea Kapnamcokoeo peziony HAAH, ayn. Muxaiina I pywescokoeo, 5,
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Pechiv B. V. MORPHOLOGICAL INDICATORS OF RAT BLOOD AFTER DRIN-
KING NANOTECHNOLOGICAL COPPER CITRATE. The article presents the results of
experimental studies of the effect of various doses of Cu citrate (10, 20, and 40 pg), obtained by
nanotechnology, on the hematological profile of male rats. It was found that the use of nano-Cu
citrate in drinking water at doses of 10 and 20 pug Cu/kg m is characterized by a decrease in the
number of erythrocytes in the blood of males in the experimental groups, and platelets — only under
the action of 20 pg Cu, with an increase in monocytes in animals in this group compared to the
control.

Binomo, 1110 BHKOPHCTaHHS OPTaHIYHUX CIIOTYK MIKpOeJieMeHTiB, Takux sk Cr, Se, Ge, Zn,
Cu, noka3zano BUCOKUH NMO3UTHBHUM BIUIMB Ha METabOMIi3M Y LIypiB, CTUMYJIIOIOUM (pepMEeHTa-
THBHY aKTUBHICTb, IOCUJTFOIOUH aHTHOKCUIAaHTHUH 3aXUCT Ta ONTHUMI3YIOUH NepeOir O10XiMITHUX
peaxuiil. Kynpym € oqHUM i3 KIIIOUOBHX MIKpOEJIEMEHTIB, HEOOX1THUX Il HOPMAJIBHOTO (DyHK-
IIIOHYBaHHsI OpPraHi3My TBapHH, BXOJHTH JIO CKIIay (hepMeHTIB, 0 3a0e3MeuyIoTh Imepedir OKuc-
HO-BIJITHOBHHX peaKIliii, BILTMBAa€ Ha CHHTE3 TeMONIO0IHY Ta )OpPMYBaHHS €PUTPOIIHTIB, & TAKOXK
Oepe y4acTh y MATPUMAHHI AHTHOKCHIAHTHOIO 3axXMUCTy. OKpiM TOTO, BiH BIUIUBAE HA IMyHHY
CHCTEMY, CIIPUSIIOUHN IiJBUIICHHIO 3aXUCHUX (DYHKIIii opraHizMy, a Takox Oepe y4acTb y pery-
il pepMEeHTaTUBHOI aKTUBHOCTI, 1[0 BU3HAuUa€e e(PEeKTUBHICTh MeTabomi3My. TakuM 4uHOM,
JIOCITIIDKEHHS BIUIMBY KyTIPyMy Ha OpraHi3M JIAOOPaTOPHUX TBApPHH, aIalTaIliliHI MOJKIIMBOCTI Ta
3arajibHy MMPOXYKTUBHICTH OPTaHi3MY € aKTyaJIbHUM.

JocnimxeHHs npoBesieHi Ha 4 rpymnax OLIMX 1a00paTOpHUX LTypiB, O 5 TBAPUH Y KOXKHIMH.
Teapuan koHTponbHOI (I) TpynM OTpUMyBajIM CTaHIApPTHHH paIlioH 3i 3roJ0BYBaHHAM
TPaHyJIbOBAHOTO KOMOIKOPMY BIPOIOBK YCHOTO MEPIOAY AOCIITY 3 BUIbHIM JIOCTYTIOM JIO BOJIH.
TBapuHaM JOCTIZHUX TPYIH y TEpioll BHPOIIYBAHHS BHUITOIOBAIM 3 BOIOI0 HaHO-Cu IUTpaT
(HCull) 3 PO3paxyHKy 10 mxr Cu/kr macu Tina (Il rpyma), 20 mxr Cu/kr macu Tia (I rpyma),
40 mxr Cuw/kr macu Tina (IV rpyna). Bonuuii po3unn IATpaTy Cu, BHTOTOBIICHHII METOJIOM
HaHOTeXHOJOri1, oxepxano Bix TOB «HaHOMaTeplaIII/I 1 Ha"oTexHoJyoril», M. KuiB. Teapun
JOCTIIHUX i KOHTPOJBHOI TPy YTPUMYBAIIH y BiBapii, III0 BiIIIOBIIA€ YAHHIM BETEPHHAPHO-CA-
HITapHUM BHMOTAaM 1 300TEXHIYHUM HOpMaM TOIiBJI Ta HamyBaHHs. Ha 30 100y BUMOrOBaHHS
murpaty Cu rypiB minmaBanmy eBTaHasii 3 BukopructanHsM CO» 171 3HEPYXOMIICHHS, 3 TOTPHMaH-
HSIM 010€THYHHX HOPM, OpaiTi KpOB 13 IITyHOUKIB CepList s JaO0PaTOPHUX AOCTIIKEHb. Y KPOBI
BU3HAUAIN KUTBKICTh E€PUTPOIMTIB, JIEHKOIUTIB Ta iX (opM, TPOMOOLHTIB, TEMAaTOKPUT, BMICT
reMoryIo0iHy 3 BHKOPHCTaHHSIM T'eMarojIoriyHoro aHamizatopa “Mythicvet 18 (IlIsetimapis).
CraTHCTUYHUI aHali3 OJep)KaHWX IM(PPOBHX IaHUX TPOBOMIUIA 33 JOMOMOIOIO IIPOTPaMH
Statystika mis Windows XP.

3aCTOCyBaHH${ pizaux 103 Cu LMTPATY 3yMOBITIOBAJIO HEO/IHAKOBO BUPAKEHUH OTO BIUTUB
Ha TEeMaTOJIOTiUHI TIOKa3HUKU opraH13My IIypiB. 30erMa y KpoBi TBapuH I TPYIH, SKUM BH-
noroBay 20 Mkr Cu/kr mMacu Tia, 3MEHIITyBajiacsid KUIBKICTh TpOM6OI_II/IT1B Ha T 3pOCTaHHA
MoHoImTiB. [IpoTe 3a 1ii BHIIOT 103M el MOKA3HWK 3aJIMINABCS Ha PiBHI KOHTPOJIBHOI TPYIIH.
AmnanoriqHa TEHJICHIIiS BiZj3HaUCHA U1 BMICTY TeMOIVIO0IHY Y TBapHH JOCTIAHUX TPYII IIOPiB-
HSTHO 10 KOHTPOJTIO. BiporiiHe miBHIIEeHHS KUTBKOCTI €PUTPOLIUTIB, I1I0 3yMOBITIOBAJTIO 3POCTaHHSA
TEMATOKPHUTY, MOKE MATH BaKIHBE ¢izionoriuHe 3Ha4YeHHs JUIs q)yHKmoHyBaHHﬂ opratizmy
IIypiB. I[ocnmmeHHﬂ BIUIMBY DIi3HUX /103 KyNpyMy Ha opraH13M I.LIyplB TOKA3yi0Th, IO HeH
eIIEMEHT 3/IaTHUH 3MIHIOBaTH MOP(OJIOTIYHNH CKJIa/l KPOBIi, 30KpeMa, KUTbKICTh €PUTPOLIUTIB Ta
CHIBBIIHOIICHHS KIITHHHHUX CIEMEHTIB, IO MPsIMO BioOpakae iIHTEHCHUBHICTh OOMIHHHX TIPO-
IIECIB.
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PanmionoB M., SIikumenko O., CeBepunoBcbka O.

3MIHN CTPYKTYPU CHY B YMOBAX BOEHHOI'O KOHOAIKTY:
AHAAI3 REM-®A3U TA HIMHUX MPOBYAXKEHDb

Hinposcexuti Hayionanvrull yuisepcumem im. Onecs Tonuapa, npocn. Hayku, 72,
m. [ninpo, 49045, Ykpaina, email: radionov_m@365.dnu.edu.ua

Radionov M., Yakymenko O., Severynovska O. CHANGES IN THE STRUCTURE OF
SLEEP DURING MILITARY CONFLICT: ANALYSIS OF REM PHASE AND NIGHT
AWAKENINGS. Sleep quality is a key marker of psychophysiological state. Thirty-day sleep
monitoring of six participants in a war zone revealed significant deviations from normal values.
Average REM sleep remained at the lower normative threshold (21.8%), deep sleep duration was
reduced (1 h 28 min), and awakenings increased (2.9 per night). These changes indicate sleep
fragmentation and may contribute to impaired emotional regulation, increased anxiety, and higher
PTSD risk.

SIKICTh CHY € KITFOYOBHMM TIOKa3HUKOM TICHXO(DI3I0I0TIYHOTO CTaHy JIOIUHU. B ymoBax
BOEHHOT0 KOH(JIIKTY XpOHIYHHIT CTPEC i MOCTIHHA 3arpo3a KUTTIO TIPU3BOJIATH O 3HAYHUX ITOPY-
reHsb cHy. Oco6m1Bo Bpasnueoo € REM-¢aza, sika BimoBiiae 3a eMoLiitHy 00poOKy Ta KOHCOIi-
naniro mam’sti (Onton et al., 2018; Barone, 2020; Baltzan et al., 2020). [Tonepensi gociikeHHs
oKaszaity, 1o mopyireHass REM Ta 301IbeHHs HIYHUX MPOOYIKEHb ACOIIIOIOTHCS 3 T IBHIIIE-
HUM pu3rkoM po3BuTKy [ITCP (Zhang et al., 2020).

Mera: npoaHanizyBaTH napameTpH cHy (Bincotrok REM, TpuBanicTs rHMOOKOTO CHY, KiJlb-
KICTh HIYHHX NMPOOYIKEHb) y TPy 0ci0, 10 nepeOyBaroTh Y 30HI BOEHHOTO KOH(IIIKTY, Ta MO-
PIBHSTH iX i3 HOPMATUBHUMH 3HAYCHHIMU.

Meropororis: mpotsrom 30 AHIB 3a moroMororo (iTHec-Tpekepa Xiaomi Band 9 36upanm
JIaHi TIPO HiYHI KK CHY 15 y4acHUKIB. AHATI3yBaJli TaKi IOKa3HUKH: BiicoTok REM-cHy, Tpu-
BaJIICTh TTIMOOKOTO CHY Ta KUIBKICTh MPOOY/HKEHb 3a Hid. {7151 OIliHKM OyJ10 pO3paxoBaHo CepeTHe
3HAYEHH!, MiHIMyM, MaKCUMYyM Ta CTaHJapTHE BiaxwieHHs. OTpUMaHi pe3y IbTaTH NOPIBHIOBAIN
3 OIMyONIKOBaHUMH HOPMaMH IUTs 310poBux nopocimux (REM ~20-25% 3aramsHOi TPHBAIOCTI
CHY; TIHOOKHH coH — 1,52 rox; mpoOymkenns < 2 3a Hid) (Zhang et al., 2020).

Pesympratn: CepenmHi MOKa3HWKHM BKa3ylOTh Ha CYTTEBI BIIXWICHHS BiI HOpMH. 3a
pe3ysbTaTaMu JociikeHHs, yactka REM-dasu ckiana B cepenapomy 21,8 + 5,2% (mianazon
12,3-31,8%), o BiAnoBigae HIDKHIM Mexi ¢isionoriunoi Hopmu y 20-25%. Tpusanicts raubo-
KOTO CHY BHSIBHJIACS 3HIDKECHOO 1 ctaHoBWiIa 1 rox 28 xB £ 0:51 (mianmazon 0:28-2:46), Toni sk
HopMa ckiamae 1:30-2:00. Takox 3a(ikcOBaHO MiIBHIICHY YaCTOTY HIYHHX MPOOYIHKEHb — Y
cepeaapboMy 2,9 = 1,9 pasiB 3a i (Big 0 mo 8), mopiBHAHO 3 HOpMOIO < 2. TakuM YHHOM,
TpuBanicte REM-(a3u 3anumanacsa Ha HIWKHIA MeXi HOPMH, TTTMOOKUM COH OyB CKOpPOUYEHMI
(1 rox 28 xB 3amicTh 1,5-2 ro1), a 30iNbIIEHA KUIBKICTH MPOoOYmKeHb (2,9) cBimunTh Npo ¢par-
MEHTAIII0 CHY.

Cepenniii Bimcotok REM-cHy OyB Ha HIDKHIA MeX1 HOPMH, OJTHAK 13 CYTTEBOKO MIKIH]TU-
Bi/lyaJIbHOIO BapiaTHUBHICTIO. TpUBATICTh ITIMOOKOr0 CHY BHSIBWIACS 3HIDKEHOIO (1 rox 28 xB
MIPOTH peKOMeH0BaHuX 1,52 rom). Haiioipm BUPAKEHUM BIIXHMJICHHAM OyJia KUTBKICTh TPOOY-
JUKEHB — Y CePeIHBOMY 2.9, L0 NIEPEBHILYE HOPMY Ta CBITYUTH PO (pparMeHTallito CHy, Iie y3ro-
IDKYETBCS 13 CyJacHHMH JTaHUMU 1010 REM-mopyiens y moctrpaBMaTHiHIX cTtaHax (European
Journal of Psychotraumatology, 2025; Journal of Clinical Sleep Medicine, n.d.).

BuchHoBku: nepmaHeHTHUH CTpeC y BOEHHMX YMOBAX TPH3BOMHUTH JIO MOPYIIEHB apxi-
TEKTOHIKH CHy 3MCHILICHHA TpI/IBaJ'IOCTI TITHOO0KOTO CHY, H]}IBI/IH.[GHHH KUTBKOCTI HIYHHX Hp06y-
JoKeHb Ta BapiatuBHOCTI REM. Ile Moke cnpusiTH MOTIpIIEHHIO eMOLIMHOI peryssmii, miaBu-
IICHHIO TPHBOXHOCTI Ta pu3uKy po3BUTKY [ITCP.
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BMBYEHHA EQEKTMBHOCTI NPOHWKHEHHA MEMTHAIB
Y MO30K MULLEW NPU IHTPAHASAAbHOMY BBEAEHHI

Kapnamcoxuii hayionansuuil ynisepcumem im. B. Cmeghanuxa, eyn. T. Llleguenka, 57,
M. Ieano-@panxiscvk, 76000, Yrpaina, e-mail: nadiia.semkiv.22@pnu.edu.ua,
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Semkiv N., Polozhentseva M., Shturmak A., Shvadchak V. EFFECTIVENESS OF
PEPTIDE PENETRATION INTO THE BRAIN OF MICE BY INTRANASAL ADMINISTRA-
TION. Many novel drug candidates’ for treatment of neurodegenerative diseases are proteins and
peptides. Treatment of neurodegenerative disease requires bypassing the blood-brain barrier
(BBB). Intranasal delivery allows to bypass it and deliver these drugs to the brain. However,
structural determinants of peptides’ ability to be delivered intranasally remain poorly studied. We
used fluorescently labeled peptides to study the possibilities of intranasal delivery in Mus musculus
and to determine the effectiveness of this method in delivering peptides to brain tissue.

Barato HOBHMX MOTEHIIHUX JIIKIB BiJI HEHPOIETeHEPATUBHHUX 3aXBOPIOBAHb € OLTKaMH Ta
nentugamu. [Ipote ixHs qocTaBKa 4O HEHTPAIbHOT HepBOBo'i CHCTEMH YaCTO YCKJIATHEHA 3a PaXy-
HOK BEJTUKHX po3M1plB IHTpaHa3anpHa AOCTAaBKa € HEIHBAa3MBHOIO IMPOLIEIYPOIO, SIKa TO3BOJISIE
JOCTaBIIATH J'IlKapCLKl IpernapaTy B MO30K B 00Xi[ reMaToeHue(bamtIHoro 6ap’epa. 3aTUIIAIOTHCS
HEIOCTATHRO 3’SICOBAHIMH CTPYKTYPHI OCOOIHMBOCTI IIENTHIIB, SKi BU3HAYAIOTh IXHIO 31aTHICTH
MPOXOUTH iHTpaHa3aTbHAM mutsixoM 1o IITHC. ¥V Hamriit po6oTi MU TOCITIIKYBaJIH, SIK BMICT Ka-
TIOHHHMX, aHIOHHUX Ta TiApo(pUILHAX aMiHOKUCIIOT y TISTITHIAX BIUIMBAE Ha 1X IHTpaHa3aIbHY JI0-
CTaBKY JI0 IIEHTPAJIbHOI HEPBOBOT CUCTEMHU. [1J1s1 IIbOTO MU OCTI AN BiCiM TIENTUIIIB JTOBKUHOO
15-60 aMIHOKHCTIOTHHX 3AJIHIIKIB, MIYCHUX (DITyOpecIieiHOM, Ta OLIHIIIHU IXHIO IOCTaBKY IUIIXOM
(hITyOpeclieHTHOro  aHATi3y JIi3aTiB MO3Ky Muiled. Po3umH mentumy BBOIWIM B 00’eMi
3 % 10 MKJ1, iHKyOyBaJTH, BIIOMpaIl MO30K Ta TOMOTeHI3yBaM ioro. LlenTpudyrysamy, 1js 3armmo-
OiraHHs CBITJIOPO3CiFOBAHHS, ITICIIS YOTO BU3HAYAJIM HOTO BMICT y 3pa3Kax, aHaIi3yrouH uryopec-
LEHILIO MICTsl PI3HUX 1HTEpBAJIiB Yacy. Y X0/l Hallloro eKCepUMEeHTY MU BCTaHOBHJIH, IO TIPO-
MDKKH iHKYyOartii 15, 30 Ta 60 XBHIMH JaBajy NPAKTUYHO OJHAKOBI Pe3yabTaTH IIO0 KUTBKOCTI
TIETITUITY, BASBICHOTO y MO3KY. Tako:K IiIBHUIEHHS KOHIICHTPAIlii BBEICHOTO TIENTHIY HE TPH-
BOJTHJIO JIO 3POCTaHHS HOTO BMICTY B MO3KY. JI0 MO3K0BOT TKaHUHN HAIX0amto 0mm3bko 0,5-1%
BiJl BBE/IEHOI JIO3H.

BucnoBku: KoHnieHTpartii nentuy B MO3Ky MUILEH HE OKa3ye MOMITHOT 3aJIeXXHOCTI Bif
Yacy MiCNsl IHTpaHa3albHOI JIOCTaBKH, IO JO3BOJISIE MPUITYCTUTH, IO LM Mpollec BiHOCHO
nBHAKAA. KOPOTKI KaTioHHI MENTHIX MOXYTh OyTH IHTpaHA3aJIBHO JIOCTABJICH] B MO30K 3 eek-
TUBHICTIO Onm3bk0 0,5%. IlimBHIIEHHS KOHIIGHTpAIli BBEICHOTO IMENTHIY HE TPHUBOIMIO JO
3POCTaHHS MOr0 KiNBKOCTI B MO3KY, IO MOXKE CBLAYMTU NP0 HACUIYBAHICTh MEXaHi3MiB TpaH-

CTIOPTY Yepe3 HOCOB1 CTPYKTYPH.
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EKCMNPECIA TEHIB NAADP-YYTAMBOIO AISOCOMAABHOTO
Ca2*-AEMNO TA OCOBAMBOCTI KAAbLIEBMX CUTHAAIB
Y KAITMHAX AAEHOKAPLIMHOMM LLUAYHKA
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Smyk O., Olshanetska Kh., Bychkova S., Manko B. EXPRESSION OF NAADP-
SENSITIVE LYSOSOMAL Ca* STORE GENES AND CALCIUM SIGNALING FEATURES
IN GASTRIC ADENOCARCINOMA CELLS. Lysosomes function not only as degradative orga-
nelles but also as intracellular Ca?* stores regulated by second messenger NAADP. The role of
lysosomal Ca?" signaling in gastric adenocarcinoma remains poorly studied. We analyzed the
expression of genes related to NAADP-sensitive Ca?" signaling and evaluated cytosolic Ca?*
responses in primary tumor cell cultures. PCR confirmed the expression of genes JPT2, LSM12,
TPCN1, TPCN2, and TCIRGI. Calcium imaging demonstrated increased cytosolic Ca?* levels in
response to acetylcholine, nigericin, and bafilomycin A1, indicating functional involvement of ly-
sosomal Ca** stores in tumor cells.

Jlizocomu € He JvIIIe OpraHeNIaMu Ierpajaallii, a i BHy TPIITHBOKIITHHHUAMY Aeno Ca?*, ayT-
JIMBUMH JI0 HIKOTHHOBOI KUCIOTH aneHinmuHykieotunadochary (NAADP). Pome NAADP-
3aICKHOT KAITBIIIEBOT CHTHANI3AILIT y KIIITHHAX a€HOKAPIIHOMH [IUTYHKA 3aJIHIIIAETHCS HEOCTAT-
HBO 3’SICOBAHOIO.

JocikeHHs] POBECHO HA TIEPBUHHUX KYJITYypaxX KIIITHUH, OTPHMAHUX i3 MyXJIMHHOTO
Marepially MaIieHTiB 3 ajaeHokapimHoMoro nuryHka (G2—G3). Excnpecito reHiB, OB’ I3aHHX 13
NAADP-uytnuBum nizocomansanm Ca?*-nero (JPT2, LSM12, TPCN1, TPCN2, TCIRG1), Bu-
3HayYaI METOJIOM ToJliMepasHoi staHioroBoi peakuii ([1JIP). BuyTpimmboktiTiHHMIA piBeHs Ca*
OLIHIOBAJIN 3 BUKOPUCTaHHSIM (pryopecrieHTHOro 6apsuuka Fluo-4 AM.

Meronom TP miarBepmxeno excrpecito JPT2, LSM12, TPCNI1, TPCN2 ta TCIRG1 y
JOCITIIDKYBaHUX KyJIbTypax. DIyopeciieHTHHI aHajli3 MpOJEMOHCTPYBAB IIIBHICHHS PIiBHS
uto3osbHOro Ca?t 'y BIIMOBIB HA allETHITXOJIIH, HIrepHITH Ta 6adinominma Al. Otpumani pe-
3yJBTaTH CBiM4aTh Mpo (PyHKIOHATBHY aKTUBHICTE NAADP-uyTiuBux ni3ocomansHux Ca*-
JIENI0 y KIITHHAX a/ICHOKAPIIMHOMH IIUTYHKA Ta TXHIO MOTEHLiHHY y4acTh y peryJiiiii KIITHHHUX
CUTHATLHHX TIPOIIECIB.
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TRACE ELEMENTS, OXIDATIVE STRESS, AND IMMUNOGENETIC DETERMINANTS
IN MALE INFERTILITY: INTERACTIONS BETWEEN MTHFR C677T, IL-4 C589T
POLYMORPHISMS AND ENVIRONMENTAL EXPOSURE
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Male infertility is a complex, multifactorial condition influenced by genetic susceptibility,
immune regulation, environmental exposure and imbalances in oxidative stress (Tahmasbpou et
al., 2014; Agarwal et al., 2015). Despite considerable advances in diagnostic procedures, a signi-
ficant proportion of cases of infertility remain idiopathic, highlighting the need for an integrative
approach combining molecular, biochemical and environmental analyses (Esteves, 2013; Lamothe
etal., 2018). This study investigated the relationships between selected trace elements (aluminium,
boron, cadmium, and arsenic), lipid peroxidation intensity, and polymorphisms in the methy-
lenetetrahydrofolate reductase (MTHFR C677T, 1s1801133) and interleukin-4 (IL-4 C589T,
1s2243250) genes in men from a polluted region of central Poland.

Oxidative stress is recognised as a key mechanism that contributes to impaired spermato-
genesis, sperm DNA damage and altered membrane integrity (Alahmar, 2019). Malondialdehyde
(MDA), a widely used biomarker of lipid peroxidation, was assessed to evaluate redox imbalance
(Jomova et al., 2023). In parallel, serum concentrations of the trace elements were measured to
determine their potential contribution to oxidative damage and reproductive dysfunction. Given
the established roles of methylenetetrahydrofolate reductase (MTHFR) in folate metabolism and
DNA methylation and of IL-4 in immune modulation and inflammatory balance (Liu et al., 2015;
Renu et al., 2020), the study also examined whether genetic polymorphisms in these loci interact
with environmental exposure to influence the risk of infertility.

The results suggest that cadmium is the environmental risk factor most strongly associated
with male infertility in the studied population, significantly increasing the likelihood of repro-
ductive dysfunction. By contrast, boron demonstrated a potentially protective association,
suggesting a role in modulating oxidative balance and trace element homeostasis. Aluminium and
arsenic exhibited genotype-dependent associations, particularly in relation to IL-4 polymorphism.
This suggests that the immune-related genetic background may modify an individual's suscepti-
bility to environmental toxicants.

Polymorphisms of MTHFR C677T and IL-4 C589T were not directly associated with
infertility status when analysed independently. However, significant interactions were observed
between IL-4 genotypes and trace element concentrations, suggesting that this cytokine gene
variant may influence the relationship between metal exposure and the intensity of oxidative stress.
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These findings imply that genetic predisposition does not act in isolation, but rather modulates the
environmental impact through complex gene—environment interactions.

Unexpectedly, malondialdehyde (MDA) levels were higher in normozoospermic men than
in infertile individuals, calling into question the reliability of MDA as a standalone biomarker of
male infertility. This suggests that, in certain contexts, lipid peroxidation markers may reflect
compensatory metabolic or adaptive responses rather than direct pathological damage. Furthermo-
re, correlations between trace elements and oxidative stress markers suggest that interactions
among metals, particularly cadmium, boron and aluminium, may affect redox homeostasis more
significantly than exposure to a single element.

The study emphasises the importance of assessing combined environmental and genetic
factors when evaluating male reproductive health. Rather than acting as isolated determinants, tra-
ce elements, oxidative stress pathways and immunogenetic variants appear to form an intercon-
nected network that influences spermatogenic function and susceptibility to infertility. These fin-
dings support the concept that environmental toxicants may exert genotype-dependent biological
effects, particularly through immune-mediated and oxidative mechanisms.

In conclusion, cadmium exposure is a significant environmental risk factor for male infer-
tility, whereas boron may have a protective effect. While MTHFR and IL-4 polymorphisms do not
independently determine infertility status, IL-4 genetic variation modulates the interaction between
trace elements and oxidative stress. The results highlight the necessity of integrative biomonitoring
strategies combining trace element analysis, oxidative stress assessment and immunogenetic pro-
filing, to improve our understanding of the multifaceted aetiology of male infertility. Further large-
scale and longitudinal studies are needed to clarify causal relationships and establish clinically
relevant biomarker panels for reproductive risk assessment.
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Sexual dimorphism in Drosophila melanogaster is not merely a uniform scaling of body
size but arguably a distinct prioritisation of tissue investment strategies. To better understand these
3D volumetric trade-offs, this study characterizes the specific organ systems driving sexual size
differences by establishing a baseline for organ allometry.

We performed whole-body micro-computed tomography (micro-CT) on 6-day-old virgin
female and male Drosophila melanogaster. Samples were enhanced with iodine staining, scanned,
and subjected to manual and semi-automated volumetric segmentation of the body tagmata and
internal organs, including the digestive, reproductive, and nervous systems.

Females exhibited a significantly larger total body volume compared to males, primarily
driven by a disproportionate allometric expansion of the abdomen. The midgut displayed the most
extreme dimorphism, being significantly larger in females in both absolute and relative terms.
Conversely, the central nervous system (CNS) demonstrated absolute volumetric stability across
sexes. Brain and ventral nerve cord volumes were indistinguishable between males and females,
indicating that the widely reported smaller relative brain size in females is mathematically driven
by somatic expansion, a phenomenon termed “somatic dilution”. Additionally, while absolute
gonad volumes were statistically comparable at this pre-mating stage, structural constraints dictate
that males invest a significantly larger fractional volume into reproductive tissue.

The massive volumetric expansion of the female midgut likely represents a “pre-
adaptive” metabolic investment for future egg production. Ultimately, these results highlight
that the Drosophila body consists of independently regulated modules: an isometric
maintenance system, an autonomous neural system, and a hyper-allometric visceral system.
Understanding these relationships provides a vital foundation for future research into organ
plasticity and metabolic trade-offs.
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Introduction. Traumatic events can lead to the development of post-traumatic stress
disorder (PTSD), which is accompanied by behavioral alterations and physiological dysfunctions.
Kefir contains a complex of probiotic microorganisms and other biologically active substances that
can alleviate PTSD-like symptoms, in particular by reducing oxidative stress and modulating the
gut-brain axis. The effect of kefir consumption after stress on behavioral parameters and bioche-
mical indicators is a promising area of research.

The aim of this study was to investigate the effect of kefir consumption on behavioral
parameters and oxidative stress in the cerebral cortex and liver of mice.

Materials and Methods. The study was conducted in two stages using eight-month-old
female C57BL/6J mice. Symptoms of PTSD were modeled via electric foot shock stimulation
(Balatskyi et al. 2025). At the first stage, animals were randomly assigned to three groups (n = 6):
Control, "Stress 0.8 mA" ("0.8 mA"), and "Stress 0.8 mA + Kefir" ("0.8 mA + Kefir"). The second
stage followed an identical experimental design but utilized a current intensity of 1.2 mA. The
Control and "Stress" groups received a standard laboratory diet, while the diet of the "Stress +
Kefir" groups was supplemented with kefir. On days one and two, mice were subjected to electric
foot shocks of the respective intensities. On day three, the animals were exposed to the aversive
context. Upon completion of the experiment, mice were euthanized. The liver and prefrontal cortex
were sampled, weighed, and immediately frozen in liquid nitrogen. The activity of antioxidant
enzymes in the liver and cerebral cortex was determined using a spectrophotometric assay
(Demianchuk et al. 2025).

Results and Discussion. The activity of GPx was higher in the liver of "0.8 mA + Kefir"
than in "0.8mA". Additionally, GST and GR activity in group "0.8 mA + Kefir" was lower
compared to the "Control". Also, Catalase and G6PDH activity did not differ significantly between
groups. Additionally, we exhibited no significant differences in protein carbonyl and lipid peroxide
content compared to the "Control". In the cerebral cortex, we detected no significant changes in
the aforementioned biochemical parameters between the experimental groups.

In liver samples, we exhibited a tendency toward higher GPx, GST, and G6PDH activity in
the "1.2 mA + Kefir" group compared to the other groups. We also observed in group "1.2 mA +
Kefir" lower levels of lipid peroxides and protein carbonyls. In the cerebral cortex, G6PDH and
GR activity were lower in kefir-treated mice compared to the "1.2 mA" group. The activity of GST
was higher in both 1.2 mA stress-exposed groups compared to the Control. Protein carbonyl
content was lower in both 1.2 mA stress groups compared to the Control, while lipid peroxide
levels did not differ significantly between groups. The obtained results may indicate that kefir
consumption modulates the cellular response to macromolecular damage without inducing signi-
ficant shifts in the activity of the primary antioxidant enzyme system. Perhaps longer-term con-
sumption of kefir is necessary to change PTSD-like symptoms.

Conclusions. Kefir consumption facilitates the modulation of antioxidant defense
mechanisms in the liver and brain of mice subjected to 0.8 mA and 1.2 mA footshock. This
may indicate the activation of cellular detoxification systems, rather than some behavioral
adaptations to stress factor.
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Social isolation is a significant challenge in modern society. It induces not only a severe
psycho-emotional stress, but also PTSD, leading to the development of various neurobiological
and metabolic complications. Social deprivation acts as a potent chronic stressor capable of disrup-
ting body homeostasis, provoking anxiety- and depression-like states, and altering the activity of
key enzymatic systems. According to current scientific data, prolonged stress induced by isolation
initiates a cascade of oxidative stress and neuroinflammation, negatively affecting behavioral res-
ponses and cognitive functions. The etiology of these conditions is complex, necessitating the
search for effective pharmacological correction strategies. Of particular interest is alpha-ketoglu-
tarate (AKG), a key intermediate of the tricarboxylic acid cycle that plays a central role in cellular
energy metabolism, amino acid synthesis (specifically glutamate and GABA), and antioxidant de-
fense. Exogenous administration of AKG may serve as a powerful neuroprotective factor capable
of stabilizing central nervous system function and mitigating behavioral deficits caused by stress.

The aim of this study was to determine the impact of prolonged social isolation on the be-
havioral responses of female mice and to evaluate the neuroprotective potential of alpha-ketog-
lutarate at concentrations of 1% and 2%. The experiment was conducted on 48 female C57BL/6J
mice, aged 3—4 months, housed under standard vivarium conditions. The animals were divided
into six experimental groups. The first three groups were housed in groups (4 mice per cage) and
received either a standard diet alone or supplemented with 1% or 2% AKG. The other three groups
were subjected to social isolation through individual housing for 2 months and received the same
dietary variations.

To thoroughly evaluate the behavioral phenotype at the end of the experimental period,
comprehensive testing was performed. The levels of spontaneous locomotor activity and anxiety
were assessed using the Open Field Test, recording locomotor distance and exploration strategy.
To identify signs of apathy and depression-like behavior associated with anhedonia, the Splash
Test was employed, with key indicators being the duration and intensity of grooming after applying
a viscous sucrose solution to the animals' fur. Statistical analysis of the obtained data was perfor-
med using two-way analysis of variance to evaluate the effects of the isolation factor, the drug
dosage factor, and their interaction. For pairwise comparisons between groups, Tukey’s post hoc
test was applied. All procedures were conducted in compliance with bioethical standards for the
use of laboratory animals.

The 2-month social isolation in female C57BL/6J mice leads to a profound disruption of
the behavioral phenotype, characterized by increased anxiety and the development of apathetic,
depression-like states without compromising general locomotor function. Supplementation with
AKG as a metabolic corrector demonstrated a clear, dose-dependent neuroprotective effect, with
the 2% concentration being most effective at mitigating the consequences of chronic stress. Speci-
fically, AKG supplementation successfully promoted behavioral resilience by increasing explora-
tory activity in the Open Field Test and significantly restoring grooming duration in the Splash
Test. These findings suggest that AKG, by supporting cellular energy metabolism and antioxidant
defense, serves as an effective pharmacological tool for neutralizing the negative impact of social
deprivation on the psycho-emotional state, providing a basis for further research into its potential
for treating stress-related disorders like PTSD.
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In modern sports science, increasing attention is paid to epigenetic mechanisms as key re-
gulators of athletes’ physical work capacity. Unlike genetic polymorphisms, epigenetic modifica-
tions are dynamic and can be altered under the influence of training loads, environmental factors,
and lifestyle. The purpose of this abstract is to analyze the role of epigenetic factors in improving
physical performance, with a particular focus on training-induced changes in gene expression.

Epigenetic regulation includes DNA methylation, histone modifications, and the action of
non-coding RNAs, which together control the activation or suppression of genes involved in
muscle adaptation, energy metabolism, and recovery processes. Scientific evidence shows that
regular physical training leads to hypomethylation of genes associated with mitochondrial bioge-
nesis, oxidative phosphorylation, and muscle fiber transformation, thereby enhancing aerobic ca-
pacity and endurance (Egan, Zierath, 2013). Resistance and high-intensity training have been
shown to affect histone acetylation in skeletal muscle cells, promoting the expression of genes
responsible for muscle hypertrophy and strength development (McGee, Walder, 2017).

Furthermore, epigenetic mechanisms play an important role in individual differences in
training response. Athletes exposed to similar training programs may demonstrate different levels
of physical performance improvement due to variations in epigenetic sensitivity. This suggests that
epigenetic markers can be used as potential indicators for personalized training strategies and load
optimization (Denham et al., 2015).

Recent studies also indicate that epigenetic adaptations induced by training are partially
reversible, which highlights the importance of training continuity and recovery balance. Periods of
detraining or excessive training stress may lead to unfavorable epigenetic shifts, including increa-
sed methylation of genes responsible for muscle regeneration and metabolic efficiency (Seaborne
et al., 2018). This emphasizes the critical role of well-structured training cycles and adequate rest
in maintaining optimal gene expression profiles in athletes.

In addition, epigenetic regulation is closely linked to age, nutrition, and psycho-emotional
state. Nutritional factors such as protein intake, micronutrients, and bioactive compounds can mo-
dulate epigenetic enzymes, thereby indirectly influencing physical work capacity. Psychological
stress, which is common in competitive sports, may also affect gene expression through epigenetic
pathways, altering hormonal balance and recovery dynamics.

From an applied perspective, the identification of training-sensitive epigenetic markers
offers promising opportunities for sports practice. Monitoring epigenetic changes could help
coaches and sports scientists assess training effectiveness, predict adaptation potential, and reduce
injury risk. Although epigenetic diagnostics in sports are still at an early stage, future integration
of molecular data with physiological and performance indicators may significantly enhance the
scientific basis of athletic training.

Thus, epigenetics represents a rapidly developing field that deepens our understanding of
how training stimuli translate into functional improvements in physical performance. Continued
research in this area will support the transition from generalized training models to more indivi-
dualized, adaptive, and sustainable approaches in high-performance sport.
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Transfusion-related immunomodulation (TRIM) is a multifaceted immunological pheno-
menon whereby the recipient’s immune system is altered following exposure to allogeneic blood
components. TRIM can result in either immunostimulation or immunosuppression, and has clini-
cal relevance in the fields of autoimmune disorders, allergies, inflammation, oncology, and trans-
plantation medicine (Opelz et al., 1973; Klos and Korsak, 2002). These effects are predominantly
mediated by allogeneic leukocytes, antigen-presenting cells (APCs) and platelets present in
transfused blood products. These effects include a shift from Thl to Th2 immune responses,
decreased natural killer (NK) cell activity, altered CD4/CDS ratios and impaired lymphocyte
blastogenesis. Transfusion-associated microchimerism (TA-MC), which is defined as the
persistence of donor-derived cells in the recipient, is a recently recognised component of TRIM.
It is observed in up to 50% of patients receiving massive transfusions, and can persist for weeks
to years (Red et al., 2007; Youssef and Spitalnik, 2017). Even leukocyte-reduced products may
contribute to microchimerism, suggesting a complex interplay between cellular and soluble
factors (Korsak and L.¢towska, 2009).

From a mechanistic perspective, TRIM arises from alloimmunisation, immunosuppressive
soluble mediators and potentially bioactive lipids that are released during the storage of red blood
cells (RBCs) and platelets (Bilgin and Brand, 2008). Antigen-presenting cells (APCs) expressing
donor major histocompatibility complex (MHC)-peptide complexes may induce tolerance or
suppress the recipient’s immune response, highlighting the central role of donor leukocytes in
TRIM (Opelz et al., 1981; Klos and Korsak, 2002). Macrophages are crucial for erythrophago-
cytosis and contribute to acute, subacute and chronic immunomodulatory effects, thereby
influencing both innate and adaptive immunity (Youssef and Spitalnik, 2017). Soluble factors
released during the storage of blood components can also modulate cytokine production, inter-
leukin signalling and NK cell cytotoxicity, creating a complex immunological environment
(Bilgin and Brand, 2008; Korsak and Letowska, 2009).

Clinically, TRIM is associated with an increased susceptibility to postoperative infections,
reactivation of latent viral infections and a higher risk of tumour recurrence and metastasis (Opelz
etal., 1973; 1981). This is particularly relevant in transplantation, where preoperative transfusions
were historically found to enhance graft survival prior to the development of modern immuno-
suppressants (Opelz et al., 1973, 1981). Current transfusion practices aim to mitigate TRIM by
using components that are either leukocyte-reduced or plasma-depleted; however, evidence regar-
ding their clinical benefit remains incomplete (Wytyczne, 2020). The degree of immunemo-
dulation may also depend on HLA compatibility between donor and recipient, the number and type
of cells transfused, and the molecular composition of stored blood products (Bilgin and Brand,
2008; Korsak and Letowska, 2009).

Despite extensive research over the past four decades, TRIM remains incompletely under-
stood. While TRIM can explain some of the immunological consequences of transfusions, the
precise clinical relevance of TRIM is still being debated. Studies that target molecular pathways,
cell-specific effects and disease-specific outcomes are essential for optimising transfusion stra-
tegies, reducing adverse immunological consequences and improving patient outcomes (Youssef
and Spitalnik, 2017; Wytyczne, 2020). In summary, TRIM is a biologically significant process
with important implications for transfusion medicine, immunology and transplantation, empha-
sising the need for ongoing clinical research.
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Introduction. Excessive consumption of sweets, fast food, or a so-called cafeteria diet is
associated with metabolic disorders and obesity with associated diseases. Broccoli sprouts
(Brassica oleracea var. italica) contain many beneficial biologically active compounds, including
glucosinolates and antioxidants. As a dietary supplement, broccoli sprouts may alleviate obesity
and its comorbidities, including inflammation and oxidative stress in humans and animals.

The aim of this work was to investigate the effects of broccoli sprouts and cafeteria diet on
metabolism, inflammation, oxidative stress, and xenobiotic detoxification in the liver of mice.

Materials and Methods. Eight-month-old C57BL6/J males were randomly divided into
four groups. The basal diet (BD) group consumed the standard rodent chow. The broccoli group
received the basal diet supplemented with 5% (w/w) shredded broccoli (BD5BS). The cafeteria
diet group (CD) consumed a hypercaloric chow that consisted of 30% of the basic diet and 70% of
cafeteria products (sweet peanuts, milk chocolate, and crackers). The fourth group received a
cafeteria diet with broccoli sprouts (CD5BS). Animals were kept on the corresponding diets for
16 weeks, then euthanized, and the liver was rapidly frozen for further analysis.

Results and Discussion. At the end of the feeding regimens, visceral fat accumulation and
no significant increase in body mass were observed in the CD and CD5BS mice, and these markers
of obesity were not affected by broccoli sprouts. Consumption of a cafeteria diet resulted in higher
triacylglycerol content and glycolytic enzyme activity in murine liver compared with the BD
group, while supplementation of CD with broccoli sprouts lowered these parameters. Lipid
peroxide levels and protein carbonyl levels did not differ between groups, suggesting the absence
of hepatic lesions from diet-induced oxidative stress. The activities of glutathione-peroxidase and
glutathione-S-transferase in the BDSBS and CD5BS groups were higher compared with the BD
group, indicating improvement of antioxidant defense and detoxification of xenobiotics in the
murine liver. The activity of glutathione reductase was higher in three experimental groups
compared with the BD, while the activity of glucose-6-phosphate dehydrogenase was lower. This
contradiction may arise because these enzymes are linked functionally but regulated inde-
pendently, so NADPH for glutathione reduction can be provided by alternative pathways (e.g.,
fatty acid oxidation). Mice in the CD group had higher relative levels of mRNA transcripts for
inflammatory markers (CYP1A1, NUR77, CCL2, and IL6) compared with the other groups.
Levels of GNMT (detoxification enzyme), PPARGCIA (PGC-1a, regulatory protein), and PDK2
(protein kinase that inhibits the formation of acetyl-coenzyme A in mitochondria) were higher in
both groups with broccoli sprouts, suggesting adaptation to oxidative stress, mitochondrial
biogenesis, and limitation for glucose oxidation, respectively. Histological sections from the CD
group showed an accumulation of immune cells among hepatocytes, suggesting the development
of inflammation. In contrast, no accumulation of immune cells in the liver was observed in the
CDS5BS group, indicating the anti-inflammatory effect of consuming broccoli sprouts.

Conclusions. A cafeteria diet induced “a lean obese” phenotype of mice and inflammation,
while the addition of broccoli sprouts attenuated adiposity and pro-inflammatory processes in the
liver. Broccoli sprouts modulated the metabolism, improved detoxification of xenobiotics, and
antioxidant defense. In general, broccoli sprouts are a potential remedy for hidden signs of obesity.

Funding source. This research was supported by a grant from the Ministry of Education
and Science of Ukraine (#0122U000894).
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Aging is an evolutionarily conserved biological process characterized by progressive
decline in physiological integrity, metabolic homeostasis, and functional capacity. Skeletal muscle
is particularly vulnerable to age-associated alterations due to its high energetic demand and
dependence on tightly regulated carbohydrate and lipid metabolism. Metabolic alterations may
precede overt structural deterioration and functional decline, highlighting the importance of
investigating tissue-level metabolic changes during aging. The aim of this study was to evaluate
age-related changes in carbohydrate and lipid metabolism, protein content, and muscle structural
integrity in Drosophila melanogaster, with a focus on thoracic muscle tissue.

Flies of the w'''® line were maintained on a standard diet (5% yeast, 5% sucrose, 1% agar,
0.18% nipagin, 0.6% propionic acid) under controlled conditions (25°C, 60% humidity,
12:12 light/dark cycle). After eclosion, males and females were separated and maintained for
5 or 20 days.

Glucose was quantified in hemolymph, whole-body, and thoracic samples; glycogen and
triacylglycerides were measured in whole-body and thoracic homogenates; protein content was
determined in thoracic tissue. Thoraxes were carefully isolated in PBS to minimize abdominal
tissue and fat body contamination and subsequently centrifuged. Structural alterations of dorsal
longitudinal muscles (DLMs) were assessed using micro-computed tomography (40 kV, 110 pA,
2 um resolution), followed by three-dimensional reconstruction and volumetric analysis.

Our results demonstrate differences between parameters measured in  whole-
body/hemolymph samples and thoracic muscle tissue. Age did not affect glucose concentration in
hemolymph or whole-body glucose content in either sex. Similarly, whole-body glycogen and
triacylglyceride levels remained unchanged between 5- and 20-day-old flies. These findings
indicate that the analyzed whole-body carbohydrate and lipid parameters remain stable between 5
and 20 days of adulthood, despite pronounced alterations detected in thoracic tissue.

In contrast, thoracic muscle tissue exhibited marked metabolic alterations. Glycogen
content in thoraxes decreased by 24.3% in females and by 39.5% in males at 20 days compared to
5-day-old flies. Thoracic glucose levels did not significantly change with age. Age-dependent lipid
redistribution was also observed: triacylglyceride content increased by 33.3% in thoraces of
20-day-old females, while no significant changes were detected in males. Protein content in
thoraxes declined significantly in females, decreasing by 42.3% in 20-day-old flies compared to
young individuals, whereas no significant changes were observed in males. These biochemical
alterations were accompanied by structural deterioration of dorsal longitudinal muscles. Micro-CT
analysis demonstrated a reduction in DLM volume by 29.8% in females and 54.3% in males at
20 days of age.

Taken together, these findings show that age-related changes detected between 5 and
20 days differ between whole-body/hemolymph measurements and thoracic muscle tissue. While
the analyzed whole-body carbohydrate and lipid parameters remained unchanged, thoracic muscle
exhibited glycogen depletion, lipid accumulation in females, reduced protein content in females,
and structural muscle atrophy. The absence of age-dependent alterations in whole-body measure-
ments alongside pronounced changes in thoraces indicates that the detected metabolic and struc-
tural modifications are more evident at the level of thoracic muscle. Moreover, the parallel reduc-
tion in glycogen content and muscle volume suggests a relationship between local energy reserves
and structural integrity of muscle tissue.
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Adolescence is a critical developmental period characterised by rapid hormonal, metabolic
and neurobiological changes, accompanied by increased epigenetic plasticity. During this period,
dietary exposure can have a profound and potentially long-lasting effect on gene regulation and
metabolic programming (Das et al., 2017). The increasing prevalence of obesity, metabolic
syndrome (MetS), insulin resistance, non-alcoholic fatty liver disease (NAFLD) and related
cardiometabolic disorders in adolescents highlights the importance of understanding the molecular
mechanisms that link diet to metabolic health (Bhurosy and Jeewon, 2014; Larruy-Garcia et al.,
2024). Epidemiological data demonstrate rising rates of MetS and obesity in young people, driven
by the high consumption of ultra-processed foods, refined sugars and high-fat diets, combined with
reduced physical activity. These environmental factors interact with genetic susceptibility and
ethnic variability in genes that regulate appetite and adiposity, such as leptin (LEP), leptin receptor
(LEPR), and pro-opiomelanocortin (POMC) genes, resulting in heterogeneous metabolic risk
profiles (Buono et al., 2005; Saeed et al., 2012; Funcke et al., 2014).

At the molecular level, dietary components act as epigenetic modulators. Methyl-donor
nutrients such as folate, vitamins B and B12, choline and betaine regulate one-carbon metabolism
and influence the availability of S-adenosylmethionine, thereby shaping DNA methylation patterns
(Huh et al., 2006; Liew and Gupta, 2015; Zhong et al., 2017). Diets high in sugar and fat alter
histone acetylation, methylation, and chromatin remodelling, thereby promoting lipogenesis,
inflammation, and insulin resistance (Rai, 2024). Bioactive compounds such as omega-3 fatty
acids, polyphenols, and probiotics can counteract these effects by modulating inflammatory sig-
nalling pathways and epigenetic enzyme activity (Bodur et al., 2025; Ma et al., 2025). MicroRNAs
also integrate dietary cues into the networks that regulate genes controlling adipogenesis, mito-
chondrial function, and glucose metabolism (DeLucas et al., 2024).

Notably, epigenetic alterations that occur during adolescence can persist into adulthood and,
in certain instances, be transmitted across generations. The metabolic status of both the mother and
father influences the epigenetic programming of their offspring, supporting the Developmental
Origins of Health and Disease (DOHaD) framework (Alum et al., 2025; Banushi et al., 2025).
Ethnic differences in allele frequencies and gene-environment interactions modify susceptibility to
obesity and metabolic disease further, emphasising the need for population-specific approaches
(Pledger and Ahmadizar, 2023; AlAnazi et al., 2024).

The concept of functional foods requires a clearer mechanistic definition, particularly with
regard to adolescents, in order to distinguish between naturally nutrient-dense foods and intentio-
nally enriched formulations that are designed to exert targeted physiological effects. There is
emerging evidence that functional foods enriched with omega-3 fatty acids, plant sterols, probiotics
or concentrated polyphenols can positively influence epigenetic regulation and metabolic
outcomes during this sensitive developmental period (Essa et al., 2023; Fekete et al., 2025).

Thus, these findings highlight adolescence as a critical period for nutritional epigenetic
intervention. Understanding how dietary patterns reshape the adolescent epigenome provides a
mechanistic basis for precision nutrition strategies that aim to prevent obesity, metabolic syndrome
and long-term cardiometabolic disease.
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Ganoderma lucidum (Curtis) P. Karst., commonly known as reishi or lingzhi, has been used in
traditional Asian medicine for over 2,000 years to promote general health, vitality and immune resi-
lience. In classical Chinese and Japanese medical systems, it has been regarded as an adaptogen that
enhances longevity and supports systemic balance (Wachtel-Galor et al., 2011; Plosca et al., 2025).

Contemporary scientific research indicates that G. lucidum extracts contain a variety of
bioactive constituents, particularly polysaccharides and triterpenoids. These constituents partici-
pate in immunomodulation and exhibit anti-inflammatory and antioxidant properties. They also
demonstrate anticancer potential by regulating multiple cellular and metabolic pathways (Swallah
et al., 2023). Numerous in vitro and in vivo studies have demonstrated its antiproliferative, cyto-
toxic, antiangiogenic and immunostimulatory effects, highlighting its potential as an adjuvant in
cancer prevention and supportive therapy (Cancemi et al., 2024; Plosca et al., 2025). The primary
bioactive components of G. lucidum are polysaccharides, especially -1,3- and B-1,6-D-glucans,
and triterpenoids, including various ganoderic acids. These compounds modulate immune respon-
ses by activating macrophages, T lymphocytes and natural killer (NK) cells, while enhancing the
secretion of cytokines such as TNF-a, [FN-y and nitric oxide (NO) (Sun et al., 2011; Ahmad, 2020;
Li et al., 2024). Through these mechanisms, the host’s antitumour immune surveillance may be
strengthened. Furthermore, polysaccharides have been demonstrated to hinder tumour growth and
angiogenesis, and to provoke apoptosis in cancer cells, partly via mitochondrial-dependent
pathways and caspase activation (Zhang et al., 2023; Gao and Homayoonfal, 2023). Ergosterol
peroxide, which is found in G. lucidum spores, has been shown to be able to overcome chemo-
resistance and induce apoptosis, especially in hepatocellular carcinoma cells (HepG2) (Xu et al.,
2021). It activates the transcription factor Foxo3 and pro-apoptotic proteins such as Puma and Bax,
while downregulating oncogenic proteins including pAKT and c-Myc (Li et al., 2016). These
molecular interactions contribute to programmed cell death and the suppression of tumour cell
survival pathways. Triterpenoids, including ganoderic acids (GA-T, GA-DM, GA-H, GA-A and
GA-Me), exhibit pro-apoptotic, anti-metastatic and cytotoxic activity against multiple cancer cell
types, including those in the lung, liver and breast. Their mechanisms involve the inhibition of
matrix metalloproteinases (MMP-2 and MMP-9), the modulation of MAPK signalling pathways,
the regulation of IL-3 signalling and the modulation of cytokines (e.g. IL-6 and TNF-a). Notably,
ganoderic acid DM has also been shown to inhibit Sa-reductase, suggesting its potential therapeutic
relevance in hormone-dependent malignancies such as prostate cancer (Cancemi et al., 2024). The
spores of G. lucidum are a valuable source of bioactive substances, but their bioavailability is
limited by a rigid outer layer of chitin and cellulose. Applying cell wall disruption techniques —
enzymatic, ultrasonic or thermal — significantly enhances the bioavailability and biological activity
of spore-derived compounds (Chaiyasut et al., 2010). Extracts from broken spores demonstrate
strong anti-angiogenic and pro-apoptotic activity, and spore oil containing ergosterol peroxide can
induce apoptosis in cancer stem cells, which could limit tumour recurrence and metastasis (Shen
etal., 2024). Available clinical studies confirm the safety profile of reishi preparations and suggest
they have a positive impact on the quality of life of oncology patients, including reducing cancer-
related fatigue, anxiety and depressive symptoms (Li et al., 2024). While large-scale randomised
clinical trials remain limited, accumulating experimental evidence suggests that G. lucidum may
be an important component of integrative oncology strategies (Chen et al., 2023). Its multidirec-
tional mechanisms — encompassing immune modulation, inhibition of tumour proliferation,
suppression of angiogenesis, and induction of apoptosis — support its potential role as a comple-
mentary agent in cancer prevention and supportive therapy. Further well-designed clinical studies
are needed to clarify the optimal dosage, long-term safety and efficacy when used in combination
with conventional anticancer treatments.
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Prolonged social isolation is considered a significant stress factor that negatively affects
both mental and physical health. Chronic isolation may disrupt homeostatic regulation, promote
anxiety- and depression-like behavior, and activate inflammatory processes in the brain, leading to
impaired cognitive and behavioral functions. Given the complex nature of stress-induced neurobe-
havioral changes, the search for effective pharmacological agents remains important. Alpha-keto-
glutarate (AKG), a key metabolite of the Krebs cycle, participates in energy metabolism,
neurotransmitter synthesis, and redox balance. Owing to its metabolic and antioxidant properties,
AKG may exert neuroprotective effects and attenuate stress-related behavioral disturbances.

This work focused on assessing behavioral changes induced by prolonged individual hou-
sing in female mice and on investigating whether dietary supplementation with alpha-ketoglutarate
could attenuate these changes. AKG was added at two concentrations: 1% and 2% (w/w) to the
basic food. Forty-eight female C57BL/6J mice (3-4 months old) were used in the study. All animals
were housed under standard laboratory conditions. The experimental design included six groups.
Control animals were housed in standard social housing (four per cage) and received either a
standard diet alone or a diet supplemented with 1% or 2% AKG. In parallel, three additional groups
were subjected to chronic social isolation by individual housing for two months, with each group
receiving the corresponding diet (standard, 1% AKG, or 2% AKG).

At the end of the experimental period, behavioral assessment was performed using standard
anxiety-related tests. In the elevated plus maze, anxiety and exploratory activity were assessed by
measuring the time spent in the open and closed arms, as well as the number of entries into each
arm. Assessment was also performed using the light-dark box test, which is based on the natural
tendency of rodents to avoid brightly lit areas. The latency to enter the light compartment, the
duration of stay in both compartments, and the number of transitions between them were recorded.
Statistical analysis was performed using a two-way analysis of variance (ANOVA) to determine
the effects of housing conditions, AKG supplementation, and their interaction. Tukey’s post hoc
test was used for pairwise comparisons. All procedures were performed in accordance with ethical
standards for laboratory animal research.

Two-month social isolation in mice led to a pronounced anxiety-like phenotype, which was
characterized by a significant reduction in exploratory activity and increased avoidance of aversive
areas. In the elevated plus maze and light-dark box tests, isolated animals exhibited a marked
decrease in the time spent and number of entries into open and light compartments, particularly
under 2% AKG supplementation. This suggests that AKG appeared to consolidate anxiety-driven
behaviors rather than mitigate them. While 1% AKG showed a mild trend toward supporting
exploratory tendencies in grouped mice, its effectiveness in isolated subjects was limited, as
evidenced by the sustained preference for closed and dark zones. These findings indicate that the
efficacy of AKG is contingent upon the social environment and specific dosage. Chronic social
isolation appears to counteract the potential metabolic benefits of AKG, resulting in persistent
anxiety-like behavior. This behavioral inhibition occurs independently of physical capacity, as
general locomotor activity remained unaffected across all experimental groups.
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LACTATE SIGNALING AND BIOMARKER POTENTIAL
IN SUBCLINICAL HYPOTHYROIDISM
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Thyroid dysfunctions, particularly at the subclinical stage, present significant diagnostic
challenges, making the timely identification of latent hypothyroidism crucial for restoring thyroid
homeostasis. Modern metabolic research has shifted the paradigm regarding lactate; it is no longer
viewed merely as a “waste product” of anaerobic glycolysis, but as a key signaling molecule — an
alokine — that coordinates communication between various cells, organs, and tissues regardless of
oxygen availability.

Experimental modeling of latent hypothyroidism reveals a distinct metabolic shift charac-
terized by the significant accumulation of lactic acid across multiple biological media. Specifically,
blood lactate levels increase by 43.9%, with a nearly identical trend observed in hepatic tissues
(43.2%). In the myocardium, lactate concentrations rose from 2.74 + 0.25 to 3.58 + 0.14 mmol/l,
representing a 30.7% increase compared to control groups (p < 0.05). This profile indicates a
fundamental redirection of energy metabolism caused by impaired aerobic oxidative pathways.

Given the high energy demands of the heart and liver, a prolonged reliance on anaerobic
processes may disrupt overall metabolic stability. However, lactate also functions as a vital feed-
back regulator. Its role in maintaining metabolic integrity, modulating immunity, and influencing
cardiovascular responses suggests that its elevation may be part of an adaptive signaling response
to thyroid hormone deficiency. Consequently, monitoring lactate metabolism serves as a valuable
prognostic tool for identifying early-stage thyroid failure. At the same time, further research into
lactate-mediated signaling pathways may clarify the metabolic crosstalk between tissues under
subclinical hypothyroidism and uncover novel therapeutic targets for managing subclinical
conditions.
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DIETARY B-1,3/1,6-GLUCAN SUPPLEMENTATION MODULATES OXIDATIVE
STRESS, ENERGY METABOLISM AND LYSOSOMAL ENZYME ACTIVITY IN THE
MUSCLE OF EUROPEAN GRAYLING (THYMALLUS THYMALLUS L.)

!Institute of Biology, Pomeranian University in Stupsk, Arciszewski St., 22 B, Stupsk, 76-200, Poland;
) ’Department of Salmonid Research, Stanistaw Sakowicz Institute of Inland Fisheries, Rutki,
Zukowo, 83-330, Poland, e-mail: halina.tkaczenko@upsl.edu.pl, natalia kurhaluk@upsl.edu.p!

The sustainability of aquaculture increasingly depends on nutritional strategies that enhance
the resilience of fish to environmental stressors and improve their physiological performance. The
European grayling (Thymallus thymallus L.) is a promising cold-water aquaculture species due to
its relatively rapid growth and adaptability (Rodrigues et al., 2020). However, information
regarding its biochemical stress markers is limited. B-Glucans, particularly those derived from
yeast, are widely recognised as immunostimulants capable of enhancing antioxidant defences and
metabolic regulation in fish (Vetvicka et al., 2013; Hadiuzzaman et al., 2022; Petit et al., 2022).

This study examined the impact of 1% dietary supplementation with -1,3/1,6-glucan for
15, 30 and 45 days on oxidative stress parameters, antioxidant defence systems, energy metabolism
enzymes and lysosomal enzyme activity in the muscle tissue of European grayling (n = 66). The
following were assessed: lipid peroxidation (TBARS), oxidative protein modification (OMP), total
antioxidant status (TAS), antioxidant enzymes (SOD, CAT, GPx and GR), metabolic enzymes
(ALT, AST, LDH and SDH), lactate and pyruvate levels, and lysosomal enzymes (AcP, NAG,
AAP and LAP). Statistical analyses (ANOVA, MANOVA and multiple regression) revealed signi-
ficant effects of glucan supplementation and feeding duration on most of the biochemical
parameters assessed.

Supplementation with B-glucan significantly reduced lipid peroxidation and oxidative pro-
tein damage, particularly after 15 days, indicating a rapid protective effect against reactive oxygen
species (ROS). This is consistent with previous findings in teleosts (Ai et al., 2007; Dawood et al.,
2017). Prolonged feeding increased total antioxidant capacity, suggesting an adaptive upregulation
of endogenous defence mechanisms. The modulation of SOD and CAT activities, alongside
transient GPx elevation, reflects the coordinated regulation of antioxidants, as has been observed
in fish undergoing dietary immunostimulant treatment (Biller-Takahashi and Urbinati, 2014).

Metabolic enzyme responses indicated a shift in muscle energy pathways. Increased LDH
activity and elevated lactate and pyruvate levels during the initial stages of supplementation sug-
gest enhanced anaerobic glycolysis, whereas decreased SDH activity may indicate altered mito-
chondrial oxidative metabolism. Changes in ALT and AST activities support the involvement of
amino acid metabolism in energy homeostasis, in agreement with previous reports on dietary
functional additives in fish (Wu et al., 2016).

Furthermore, the increased activity of lysosomal enzymes (AcP and NAG) indicates enhan-
ced intracellular degradation and immune-related processes, which supports the immunemodula-
tory role of B-glucans (Dalmo and Begwald, 2008). High coefficients of determination (R?) in
regression models for key oxidative and antioxidant markers confirm the significant contribution
of glucan supplementation to modulation of muscle biochemical status.

Thus, dietary supplementation with -1,3/1,6-glucan effectively mitigates oxidative stress,
modulates energy metabolism and stimulates lysosomal enzyme activity in the muscle of European
grayling. These findings support the use of B-glucans as a functional feed additive to improve the
health and physiological resilience of Thymallus thymallus in aquaculture systems.

The authors would like to thank the Pomeranian University in Stupsk for its support of this
research project.
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COMPARATIVE EVALUATION OF THE ANTIOXIDANT POTENTIAL
OF MULTIFLORAL HONEYS FROM POLAND AND HUNGARY
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Honey is one of the most complex natural products of plant origin. It is synthesised by 4pis
mellifera bees from floral nectar, honeydew or plant secretions (Durazzo et al., 2021). As well as
being used traditionally as a natural sweetener, honey is widely recognised as a biologically active
food with well-documented antioxidant, antimicrobial, anti-inflammatory and wound-healing
properties (Anjos and& Miguel, 2025; Tlak Gajger et al., 2025). The growing scientific interest in
honey as a functional food is largely due to its rich phytochemical profile, particularly the presence
of phenolic acids and flavonoids. These compounds are responsible for honey's ability to neutralise
reactive oxygen species (ROS) and protect biological systems from oxidative damage (Cianciosi
et al., 2018; Sharaf El-Din et al., 2025; Saad, 2025). In contrast, artificial honey mainly consists of
simple sugars and lacks enzymatic and phenolic constituents, resulting in negligible activity
(Hu et al., 2024).

The antioxidant properties of honey are strongly influenced by its botanical and geogra-
phical origin, as these factors determine the qualitative and quantitative composition of'its bioactive
compounds (Al-Kafaween et al., 2023; Bereksi-Reguig et al., 2024). Darker, multifloral honeys
generally have a higher total phenolic content (TPC) and stronger antioxidant capacity than lighter,
monofloral varieties (Gheldof and Engeseth, 2002). Central European countries such as Poland
and Hungary have long-standing beekeeping traditions and diverse floral resources, resulting in
regionally distinct honeys that could have high functional value (Goslinski et al., 2020; Majewska
etal., 2024).

This study aimed to evaluate the antioxidant properties of multifloral honeys obtained from
selected beekeepers in Poland and Hungary, contrasting them with a commercially available
artificial honey used as a negative control. A multi-assay analytical approach was employed to
assess the antioxidant capacity comprehensively: ferric reducing antioxidant power (FRAP)
(Benzie and Strain, 1996); total phenolic content (TPC) using the Folin-Ciocalteu method
(Singleton et al., 1999); total antioxidant capacity (TAC) based on ascorbic acid equivalents (Chen
et al., 2000); and DPPH radical scavenging activity (Velazquez et al., 2003). One-way ANOVA
was performed, followed by Tukey's post hoc test (p < 0.05) and Pearson correlation coefficients
were calculated between antioxidant parameters (Zar, 1999).

The results demonstrated the superiority of natural honeys over artificial honey to be
pronounced and statistically significant across all analytical methods. The FRAP values of natural
multifloral honeys ranged from 1,875.65 to 2,569.12 umol TE-kg!, which is up to 25.7 times
higher than the value for artificial honey (99.85 pmol TE-kg™). The highest reducing power was
recorded in honey from the 'Karolczak Cezary' apiary in Stawno, Poland. The total phenolic
content of the natural samples ranged from 612.74 to 725.85 mg GAE-kg™!, which is approximately
five to six times higher than that of artificial honey (121.54 mg GAE-kg™"). The highest TPC was
observed in honey from the 'Zaczarowany Ogréd' apiary (Ztocieniec, Poland).

Similarly, the total antioxidant capacity (TAC) of natural honeys (18.54-20.14 mg
AA-100 g'!) was approximately 5.5 times higher than the control value of 3.52 mg AA-100 g
The DPPH assay confirmed the presence of strong radical scavenging activity in natural honeys
(39.05-44.29% inhibition), in contrast to the mere 12.01% inhibition observed in artificial honey.
A strong positive correlation (r > 0.85; p < 0.05) was observed between TPC and FRAP, DPPH
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and AC values, confirming that phenolic compounds are the main contributors to antioxidant
activity (Cianciosi et al., 2018; Becerril-Sanchez et al., 2021).

The high antioxidant capacity observed in both the Polish and Hungarian samples suggests
that the multifloral origin and floral biodiversity of honey are more important factors in
determining its bioactivity than national origin alone (Scholz et al., 2020; Schiassi et al., 2021).
These findings are consistent with previous reports demonstrating strong associations between
phenolic composition, colour intensity and antioxidant potential (Moniruzzaman et al., 2014;
Bouhlali et al., 2016).

In conclusion, natural multifloral honeys from Poland and Hungary have significantly
higher antioxidant properties than artificial honey, as confirmed by additional analytical tests. Their
high phenolic content and strong reducing and radical-scavenging capacity support their
classification as functional foods with potential health-promoting benefits related to the modulation
of oxidative stress. Artificial honey, devoid of phytochemical constituents, cannot substitute for
natural honey in terms of biological activity. These results emphasise the significance of botanical
diversity and regional environmental conditions in shaping the functional quality of European
honeys, and encourage further research into their nutraceutical applications.
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Photodynamic therapy (PDT) is a minimally invasive oncological treatment strategy that
utilizes photosensitizing agents activated by light of specific wavelengths in the presence of oxygen
to generate reactive oxygen species (ROS). The generated ROS induce tumor cell death through
apoptosis, necrosis, and vascular damage (Barras et al., 2018). Despite its therapeutic advantages,
including localized action and reduced systemic toxicity, the clinical performance of PDT is often
constrained by the hydrophobicity of many photosensitizers, limited tumor accumulation, and
inefficient intracellular delivery. Lipid nanocapsules (LNCs) have been proposed as advanced drug
delivery systems capable of improving photosensitizer stability, pharmacokinetic behavior, and
tumor targeting through the enhanced permeability and retention effect (Keerikkadu et al., 2025).

Surface modification significantly influences nanoparticle circulation, immune interactions,
and overall biological compatibility. Polyethylene glycol (PEG) has long been employed to pro-
long nanoparticle circulation time; however, PEGylated nanocarriers have shown potential draw-
backs, including immunogenic reactions, oxidative susceptibility, hypersensitivity responses, and
limited possibilities for chemical functionalization (Yao et al., 2023; Padin-Gonzalez et al., 2023).
Consequently, alternative hydrophilic polymers are being actively explored. Poly(2-oxazoline)
(POx) has recently attracted attention as a promising substitute due to its favorable biocom-
patibility, reduced immune recognition, and adaptable chemical structure (Holick et al., 2025).

The aim of this study was to assess the in vivo toxicity and biocompatibility of
pH-responsive poly(2-oxazoline)-modified lipid nanocapsules (POx-LNCs) in comparison with
conventional PEG-coated LNCs as potential nanocarriers for PDT.

The POx-LNC formulations were developed by our partners at the Laboratory of Transla-
tional Micro- and Nanomedicine, University of Angers (France). These nanocarriers are designed
to provide controlled release of encapsulated agents in the acidic tumor microenvironment. LNC
systems are known for their high colloidal stability, favorable cytocompatibility, and ability to
incorporate both hydrophilic and hydrophobic therapeutic compounds.

In vivo safety was evaluated using male BALB/c mice (6—8 weeks old, 20-25 g) in
accordance with approved ethical standards (Bioethics Committee of the Institute of Cell Biology,
NAS of Ukraine, Protocol No. 2025-4). Animals were randomly assigned to four groups (n = 5).
Experimental groups received a single intraperitoneal injection of PEG-LNCs or POx-LNCs at a
dose of 2 x 10' nanoparticles per 100 g body weight, while control animals were administered
phosphate-buffered saline. Body weight, behavioral activity, and general health condition were
monitored over a 15-day observation period.

No evidence of systemic toxicity or behavioral abnormalities was detected. Mice in all
experimental groups remained active, maintained normal feeding patterns, and demonstrated
weight gain comparable to controls. Notably, POx-coated LNCs exhibited a safety profile
similar to PEGylated formulations, suggesting that substitution with POx does not increase
biological toxicity.

Thus, poly(2-oxazoline)-modified lipid nanocapsules exhibit favorable in vivo biocompati-
bility comparable to PEG-coated systems. Given their chemical versatility, potentially lower im-
munogenicity, and comparable safety characteristics, POx-LNCs represent a promising PEG-free
alternative for the development of next-generation nanocarriers in PDT. Further studies addressing
therapeutic efficacy and long-term immunological effects are needed to support their future
translational application in precision oncology.


mailto:sola.paryzhak@gmail.com

dizionoria AFOAUHM | TBApUH, bBiomeanumHa 255

Utegenova J.
BIOETHICAL PROBLEMS OF USING ARTIFICIAL INTELLIGENCE IN MEDICINE

Samarkand State Institute of Foreign Languages, Bustonsaroy St., 93,
Samarkand, Uzbekistan, e-mail: jamila@gmail.com

Arttificial intelligence (Al) has become one of the most transformative technologies in
modern healthcare. Al-based systems are widely applied in medical imaging diagnostics,
predictive analytics, clinical decision support systems, robotic surgery, personalized medicine, and
drug development. Machine learning algorithms enable the processing of large-scale clinical
datasets, improving diagnostic accuracy and optimizing treatment strategies. However, despite its
significant advantages, the rapid integration of Al into healthcare raises a number of serious
bioethical challenges that require systematic evaluation and regulatory control.

One of the primary bioethical concerns is patient autonomy. Clinical decision-making
traditionally relies on the interaction between physician and patients. The introduction of Al
systems may shift part of this decision-making process to algorithmic models, which can
potentially weaken the direct patient involvement. When physicians depend heavily on Al-
generated recommendations, there is a risk that clinical reasoning may become less transparent.
Patients may not fully understand how Al systems arrive at specific conclusions, which may
complicates informed consent. Ethical medical practice requires that patients receive clear
explanations of their diagnosis and treatment options. If Al algorithms function as “black boxes,”
ensuring transparency becomes challenging (Topol, 2019).

Another critical issue is data privacy and confidentiality. Al systems require vast amounts
of medical data, including personal health records, genetic information, imaging data, and
behavioral patterns. The collection, storage, and processing of such sensitive information increase
the risk of data breaches and unauthorized access. Medical data misuse can lead to discrimination,
stigmatization, or insurance inequality. Ethical principles demand strict data protection mecha-
nisms, anonymization procedures, and compliance with international standards such as GDPR.
However, in many countries, legal frameworks are still insufficiently adapted to the realities of Al-
driven healthcare technologies. Algorithmic bias represents another significant ethical problem. Al
systems learn from historical datasets. If these datasets contain biases related to gender, ethnicity,
socioeconomic status, or geographic location, the algorithm may reproduce or even amplify these
inequalities. For example, diagnostic tools trained primarily on data from specific populations may
demonstrate reduced accuracy when applied to underrepresented groups (Obermeyer et al., 2019).
This creates disparities in healthcare outcomes and contradicts the ethical principle of justice,
which requires equal access to medical care and fair treatment for all patients. Ensuring diverse
and representative datasets is therefore a crucial ethical and scientific responsibility.

Another bioethical aspect concerns the use of Al in predictive medicine and genomics. Al
systems can predict the probability of developing certain diseases based on genetic and lifestyle
data. Although such predictions enable preventive strategies, they may also create psychological
pressure or social discrimination. Individuals identified as “high risk” may experience anxiety,
altered self-perception, or social stigma. Ethical guidelines must ensure that predictive information
is communicated responsibly and used only for beneficial purposes.

In conclusion, artificial intelligence offers enormous potential for improving medical accu-
racy, efficiency, and accessibility. However, its application also generates substantial bioethical
challenges, including issues of autonomy, privacy, justice, accountability, transparency, and
preservation of human dignity. Sustainable integration of Al into healthcare requires comprehen-
sive ethical frameworks, international regulation, transparent algorithm design, and continuous
human supervision. Only through responsible implementation can Al serve as a tool that
strengthens, rather than undermines, the fundamental principles of medical ethics.
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Bachynska L., Patsula O., Makar O. THE EFFECT OF BIOCHAR ON THE
PHYSIOLOGICAL STATE OF ZEA MAYS L. UNDER CONDITIONS OF MODELED SOIL
CONTAMINATION WITH HEAVY METALS. Military actions in Ukraine have caused
extensive soil contamination with heavy metals (Pb, Zn) due to ammunition detonation and equip-
ment destruction. High bioavailability of these metals threatens agrocenoses, particularly maize
(Zea mays L.). This study investigated the effect of low-dose biochar on Pb and Zn immobilization
and plant physiological status under simulated contamination. Results showed that the selected
biochar concentration was insufficient to mitigate the pronounced phytotoxic effect, which caused
significant growth inhibition and pigment degradation. Thus, the applied rate fell below the mini-
mum effective dose, necessitating further research with increased application rates for successful
soil restoration.

BilicekoBa arpecis Ha TepuTopii YKpaiH! CIIpUYMHIIA MaciiTabHe 3a0pyTHeHHS IPYHTIB
Bakknmu Metaiamu (Pb, Zn) BHachimok aeroHarlii OO€mpHIIaciB Ta PyHHYBaHHS TEXHIKH.
Jocmimkenas y XapkiBcbkiii Ta CyMCBKiM 007acTIX (DIKCYFOTh MEXaHIYHE IepeMillyBaHHS
TOPU30HTIB Ta JIOKAIbHE 3pOCTaHHs KOHIeHTparii x metaiiB (Yaiika, Koporkosa, 2023). Bu-
coka 6iofocTynHicTh Pb Ta Zn 3arpoxye arporieHo3aM, 30kpeMa KyKypyasi. MeTtoro podoTu 0yiio
JIOCITITATH BIUIMB HU3BKUX 7103 OIOBYTULISA HA IMMOOLTI3AIlII0 BAXKKIX METATIB Ta (hi310JIOTTYHAI
CTaH POCIIMH 32 YMOB MOJIETEOBAHOT'O 3a0pYTHECHHSI.

O0’exToM HociimkeHHst Oy pocauan Zea mays L. (copt «Kamp 267MBy). Monensae
3a0pyTHEHHS IPYHTY CTBOPIOBAIN po3drHamMH coiiei Pb ta Zn (637 ta 454 MI/KT BiIOBIHO), ITI0
iMiTye TEXHOTEHHE HAaBAaHTaXEHHS B 30HaX O0WOBMX Hiil. Sk pememiaHT BHOCWIM OiOBYTiLLIA
(0,26% Bin mMacu 1pyHTY). BMicT XmmopodiniB a 1 b Ta KapOTHHOINIB BU3HAYAIH CIIEKTPOdoTO-
METPHYHO TTicist eKeTpakiii Bucidok mcts y AMCO (65°C, 45 xB) 6e3 Manepartii TkanwuH (Hiscox
& Israelstam, 1979) npu goBxxunHaxX XBUIH 665, 649 Ta 480 HM. [TapanensHo dikcyBamu 6iomacy,
BHUCOTY Ta KUIBKICTb JIMCTKIB POCIIHH.

Pesyneraté hoTOMETpUIHOrO aHaNi3y MOKa3aiH, IO MPUCYTHICTH i0HIB Pb Ta Zn y 1pyH-
TOBOMY PO34YHMHI BUKJIMKA€E BUPAKCHUI TOKCHIHUH eeKT y pocinH. Y BapiaHTax i3 3a0pyIHEH-
HSIM CITOCTEPITAIOCS 3HIKSHHS BMICTY XJ10po(diiB (a Ta b) Ta KApOTUHOIIB, & TAKOXK IMTPUTHIUCH-
HSl POCTOBHX TPOIIECIB MOPIBHAHO 3 YMOBHOIO HOPMOIO, IO Y3TO/PKYETHCS 3 BITOMUMH JTaHUMH
1po (iTOTOKCHYHICTB IMX MeTasiB. Buecenns OioByriuist y 1031 0,26% He CHpUYUHMIO JOCTO-
BipHHX 3MiH ()i310J10T19HOT BiITOBI/II POCIIHH NOPIBHSAHO 13 3a0pyRHEHHAM Oe3 pemenianTta. Bmict
(hOTOCHHTETHYIHUX MITMEHTIB Y TOCIIIHIH TPyIIi 3aJTUIIABCS Ha PiBHI, CTATHCTUYHO HE BiIMIHHO-
MY BiJ] KOHTPOJIBHOI TpyITi. MopdoMeTpiyHi ITOKa3HUKH (PICT Ta Maca) TAKOXK He TIPOJICMOHCT-
pyBaJIM TEHJIEHINIT IO BiHOBJICHHS, IO CBIIYUTH MPO 30€pPEeKEHHS BHCOKOTO PIBHS CTpeCy Y
pocimH. TakuM 9MHOM, B pe3yJIbTaTi JOCTIKEHb BCTAHOBJICHO, 1110 BUKOPUCTAHHSI O10BYTI/LIA 32
HI3BKUX KOHIICHTPAIIH JOCTOBIPHO HE IIOKPAIIMIIO (Di3i0IOTTHHIH CTaH JOCTIIKYBaHUX POCIIHH,
a MOJIeTbOBaHe 3a0pyJHEHHsI IPYHTY CBUHIIEM Ta IIUHKOM, IO IMITY€ HACIIIKH BICHKOBHX IiH,
YHHWUTHh BUPKCHUH (DITOTOKCHYHUIA BIUTUB, CIIPUYMHSIOUN HPHTHIYCHHS POCTY Ta 3HIDKCHHS
piBHS POTOCHHTETHYHUX MirMeHTiB. OTKe, 3aCTOCOBaHA KOHIICHTpAIlisl GI0BYTULIS € HIKYOO 32
MiHIMaJIbHY e()eKTUBHY JI03Y, I1I0 BUMArae IpOBEICHHS IMOIANTBIITNX TOCTIKEHB 13 MiABUIIICHAMHI
HOpPMaM¥ BHECEHHSI TS YCITITHOTO BiTHOBJICHHS IPYHTIB.
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Vilizhinska V., Zhuchkovsky S., Rudenko D. INFLUENCE OF GROWTH
STIMULATORS ON CHLOROPHYL FLUORESCENCE INDUCTION INDICATORS IN
CUCUMBER PLANTS. Growth stimulants of auxin and cytokinins types optimized the
photosynthetic apparatus of cucumber culture by increasing the maximum quantum efficiency of
photochemical reactions of PSII, intensification of CO; assimilation, increasing the rate of linear
electron transport, and increasing the coefficient of photochemical quenching of chlorophyll
fluorescence, which characterizes the proportion of open PSII reaction centers with a simultaneous
decrease in the proportion of PSII reaction centers that do not reduce the Qg acceptor.

DOTOCHHTETHYHHI arapaT OTipKa € YyTIMBHM TTOKa3HUKOM (i310JIOTTYHOIO CTaHy POC-
yuH. OniHka HOro akTMBHOCTI MeTofoM iHmykuii uryopecreHuii xjgopodity Iae 3MOry BH-
3HAYUTH ePeKTUBHICTh (oToxiMiuHMX mporeciB Dotocuctemu Il (DCII) Ta mpocTeXuTH 3MiHU
3a 11ii ctumyIsaTopiB pocty (Brayon et al., 2000).

[TonpoBi IPiOHOIIISTHKOBI TOCITIIN 3aKJIAIANTA Ha IOCTITHUX AUIIHKaX BiHHUIEKOT 00Mac-
HOI CTaHIIii FOHUX HaTypaticTiB y 2025 p. PociauHu oOpoOsiti BpaHIli 3a JJOITOMOTOK0 00TpHC-
kyBaua CO-12 “Marolex” (Ilombiia) 10 noBHOTO 3MOouyBaHHA JUCTKIB 0,005% pozunnamu IOK,
1-HOK, 6-BAIlI ta 6-®AII (Kutaif), y ¢pasi OyTonizamii. AKTUBHICTb (JOTOCHHTETHIHOIO arlapaTy
BUBUAJIY 32 TApaMeTpaMH iHIYKIi (TyopecleHIlii xaopodity. 3 1i€to MeTor0 O0yJI0 BUKOPUCTAHO
MOPTaTUBHUE OHOIIPOMeHeBHH (iryopumetp «Dioparecty, po3podiieHnit I[HCTUTYTOM KibepHe-
TuKH iMeHi B. M. I'nymkoBa HAH Ykpainu. Pe3ynbratu otpuMmyBaim y BUTIIsI KpuBoi Kayt-
CBKOT'0, SIKa BiIOOpaXka€ 4acoBY 3aJIGXKHICTh IHTEHCHBHOCTI (ayopecrieHuii xiopodity. Hamu
BCTaHOBJICHO, 1110 y (a3l KaproreHe3y piBeHb BapiadenbHoOi ¢umyopecuenuii (Fyv) 3a o6podku
1-HOK Ta 6-BAII noctoBipHO 3poctas (28 i 38%), Tomi sk 3a Iii HATUBHUX CTUMYJISITOPIB POCTY
IOK Tta 6-®DAII mocroBipHO He 3MiHIOBaBCSA. HallBaXkMBIIIIM MmapaMeTpoM, M0 aHali3yIOTh B
npoueci JIOCITIJKEHHST in[yKui'l' (hiryopecrieHIIii xJopodiny, € MaKCHMaJIbHa KBAaHTOBA e(beKTHB-
HICTb (I)OTOXIMIIIHI/IX peaxuiit @CII (Fy/ Fn=Ki). BiH BUKOPHCTOBYEThCS SIK KpUTHUHHUIT 1HIUKA-
TOP MPOIYKTUBHOCTI ()OTOCHHTETHIHOT'O anapary pOCiHH 3 ONTUMAIBHUMU 3HAYCHHAMHU OJU3b-
ko 0,83 (Bjorkman & Demmig, 1987). Pe3ynbTaTy Halmx JOCHTIIPKEHb CBIAYATH, 1110 BiH Y OUTh-
IIOCTI BapiaHTIB JIOCIiy MaB TEHJCHIIIIO JIO 3pOCTaHHsI, a Ticist o0podku 6-BAII 3poctas 1o-
croBipHO (12%). KoedirmienT 3umkeHHs (hiryopecteHIlii Xropodiry, o KOpeIoe 3 IHTeHCHBHiC-
Ti0 acuMunsinii CO; (Fm — Fs) / Fs = Kg), cyTTeBO mepeBuiiryBas KOHTPOITb 32 06p061<1/1 y01Ma
CTUMYJIATOpaMH pocTy. Takox yci cTuMynsiTopu pocTy Ha 33—48% mifBUIIyBaIX Y TOPIBHSIHHI
3 KOHTposeM (pakTuaHy KBaHTOBY edexruBHICTH (poToxiMii DCII, mo xapakTepusye 4acToTy
Tpancnopty enekTpoHiB ((Fm— Fs) / Fm= Ky) 1 BKa3ye Ha piBeHb aKTHBHOCTI ()OTOCHHTETHYHMX.

KoediwieHT (hoToXiMiuHOTO raciHgs (uIyopecueHILi XJopohiy, 110 XapakTepU3ye YacTKy
BinkpuTux peakiiaux neHTpiB O@CII (Fm—Fs) / (Fn—Fo) = Kg), mocToBipHO niepeBHIIyBaB KOHT-
POITb 32 0OPOOKHM yciMa CTUMYJISITOPAMH POCTY: MEHIIIE — ITiCTIsI 3aCTOCYBaHHS HATHBHUX TIperia-
partiB (18-19%) i Ginmbine — 3a i cuaTeTHYHKX TpenapartiB (34—35%). [oka3HUK YacTKH peak-
mivianx nentpiB OCIL mo wve BimHOBMIOIOTH akmentop Qg ((Fp— Fo) / Fyv= Ku), XapaKTepHsye
BIIHOCHY KUTbKICTh HEAKTUBHUX PEAKLIIHIX IIEHTPIB, SIKi HE OEpyTh y4acTi y TPaHCIIOPT] eNeKT-
POHIB Ha IyJI IJTACTOXIHOHIB. Y KOHTPOJILHUX POCITHH YacTKa QB HEBITHOBITIOBAIEHIX LIEHTPIB Y
¢azi kapriorenesy Oyia 3HaYHO OLIBIIOO, HIX Y BaplaHTl 3 plCTCTPIMyJ'IHTOpaMI/I III0 BKa3ye Ha
BHCOKY eheKTHBHICTh BUKOpUCTAaHHA peakiiiHnx 1eHTtpiB PCII micnst 3acTocyBaHHS CTUMYJIS-
TOpIB pOCTY.

Otmxe, CTUMYJIATOPH POCTY ONTHUMI3yBajM (POTOCHHTCTHUHUN amapar KyJIbTypH Oripka,
110 MOJKe OyTH IepeIyMOBOIO HiBUIICHHS O10JIOTTIHOT MPOAYKTUBHOCTI KyJIBTYPH.
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Havryliuk V., Mamchur O. GROWTH OF DILL SEEDLINGS UNDER THE IN-
FLUENCE OF THE PLANT GROWTH REGULATOR REGOPLANT. Regoplant is a complex
biostimulant that enhances plant resistance and promotes physiological processes. Dill (Anethum
graveolens L.) was used as a model plant. Seeds treated with Regoplant (0.5% and 1%) showed a
concentration-dependent response. The 0.5% solution had the strongest positive effect on germi-
nation and seedling growth. The result indicate the potential of Regoplant for improving early plant
development of the dill.

Y cydacHOMY arpOHOMIYHOMY BUPOOHHILITBI BaXKJIMBUM 3aBAAHHSM € IOLIYK €KOJIOTTYHO
0e3MeyHnX METOJIIB CTHMYJIALIT pocTy pociH. OIHUM 13 TaKHX 3ac00iB € npenapaT Perormianr,
0 MICTHTh aMiHOKHCIIOTH, TIEITH/IH, BiTaMiHK Ta (DIiTOropMOHH. MeToro JIOoCHiKeHHs OyI10
BU3HAYCHHS BIUIMBY TIperiapaTy Peroruianty Ha mpopocTaHHs HACIHHS Ta PICT IMPOPOCTKIB KPOITY
(Anethum graveolens L.) y KOHTPOJILOBAHUX YMOBAX.

JlociimxeHHs IPOBOIWIIN B JTAOOPATOPHUX YMOBAX 13 BUKOPUCTaHHM vaniok [lerpi Ta B
TEIUTMYHUX YMOBaX Y TOPIIHKAX 3 MEPIITOM 3 TIOJAIBIINM TIOJIMBOM ITOKUBHUAM po3drHOM KHo-
na. HaciHHs 3aMOUyBalTi MPOTATOM 1 TOJ[ Y pO3YHMHAX BiMOBIIHOT KOHIIEHTPAIIi, KOHTPOJIb — Y
JCTHIIbOBaHIM Boi. [TpoporyBanHs 31ificHIOBaIH 3a TemriepaTypu 24 + 1°C. BusHavanu eHep-
Til0 NPOPOCTaHH!, JJA0OPaTOPHY CXOXKICTh, OBKHHY KOpEHS 1 IaroHa, Macy CHpoi peYOBHHH.
KinbkicHuit BMIiCT XJI0OpodiTiB BU3HAYAIN CIIEKTPOPOTOMETPUYHUM METOJIOM.

BcranosieHo, o nepearnociBHa 00poOKa HACIHHA TpernapaToM PeromiaHt mo3UTHBHO
BIUTMBAJIA HAa TUHAMIKY MPOPOCTAHHS Ta MOP(GOMETPHUYHI ITOKa3HUKK TPOPOCTKIB Kpoiry. Haii-
OUTBII BUpaKEHHI CTHMYITIOIOUMIA epeKT criocTepiraBes 3a KoHmeHTpartii 0,5%, 1o mposBisuiocs
y 30UIBIIEHH] TOBXKUHH KOPEHs Ta HA/I3¢MHOI YaCTHHH, 8 TAKOX 301IbIIeHHI 610MacH pOCIUH TO0-
PIBHSIHO 3 KOHTposeM. OOpoOKa TakoX CHpusiIa MiJBUIIEHHIO KiTBKICHOTO BMICTY (DOTOCHHTE-
THUYHHX ITITMEHTIB.

OtpuMaHi pe3ylbTaTd CBiTYATh NP0 MOLUIBHICTh BUKOPHCTAHHS TpenapaTty Perormmant
JUISL TIEPEANIOCiBHOT 0OPOOKM HACIHHS KPOITY 3 METO CTUMYJISAIIIT POCTOBHX MPOIIECIB Ta i IBU-
IIEHHS €(PEKTUBHOCTI BUPOIIYBAaHHS KyJIbTYPH.
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Hafych T., Kobyletska M. BIOCHEMICAL AND ALLELOPATHIC CHARACTERIS-
TICS OF HERACLEUM SOSNOWSKYI COMPARED WITH SOLIDAGO CANADENSIS AND
LUPINUS POLYPHYLLUS. Invasive plants are non-native species that establish stable popu-
lations outside their natural ranges, spread rapidly, and reduce biodiversity. This study compared
Heracleum sosnowskyi, Solidago canadensis, and Lupinus polyphyllus to assess their physio-
logical, biochemical, and allelopathic traits. Allelopathy was tested using a bioassay on L. sativum
seedlings, and polyphenols, MDA, chlorophyll a and b, amine nitrogen, and lignin were measured.
The findings suggest that H. sosnowskyi gains a competitive advantage through strong allelopathic
effects combined with biochemical indicators of stress resistance, supporting the role of allelopathy
and related metabolic and structural changes in invasive success.

I[HBa3iiHI BUIM POCIMH € BOKJIMBIM YMHHUKOM TpaHc(OpMallii MPUPOAHUX EKOCHUCTEM,
SIKi 11032 MEXaMHU TPUPOJHOTO apeany (HOPMYIOTh CTiHMKi HOMyJIALi{, aKTUBHO MOIINUPIOIOTHCS,
BUTICHSIIOTH a0OpPUTeHHY POCIIMHHICTB i 3HIKYIOTh BHIOBE Pi3HOMAHITTS. IX HOIMpEHHS 3yMOB-
JICHEe eKOJIOTIYHOIO IUTACTUYHICTIO, 8 KOHKYPEHTHI IIepeBaru 9acTo MiATPHUMYIOTECS (i3i00ro-
010XIMIYHUMH Ta anenonatnaHuMu Mexanismamu (IIpotomnoa, Ilesepa, 2019; ManrHOBCHKHI,
2019). Y pobori nopiBatoBanu Heracleum sosnowskyi, Solidago canadensis 1 Lupinus polyphyllus
SIK 1HBa31MHI BUH 3 PI3HUMU CTPATETisIMU JOMiHyBaHHSL.

Meroto Oyio TpoaHamizyBaTH (i3i0J0ro-0i0XiMiYHI Ta aJIeNIONAaTHYHI OCOOIHMBOCTI
H. sosnowskyi y nopiBHstHHI 13 S. canadensis 1 L. polyphyllus. AnenonaTiaauii eekT BU3HAYAIH
METOJIOM Ol0TeCTyBaHHA Ha MPOPOCTKax L. sativum, OLIHIOIOYHM, HACKITBKY BOJHI €KCTPaKTH 3
MIJ3eMHHX 1 HAJ3EMHHX OPraHiB POCIMH IPUTHIYYIOTH PICT Ta PO3BUTOK KOPEHEBOi CUCTEMHU.
BwicT nosmid)eHONBHUX CIONTYK BU3HAYAIN cr[eKIpO(bOTOMeTquHo 3a metozoM Donina-Yokas-
Tey. IHTEHCHBHICTB TEPEKUCHOTO OKHUCIICHH THITITIB OIIHIOBAJIH 32 KOHIICHTPAIIIEI0 MAIIOHOBOTO
THaNBIETIny y peakiii 3 2-TiobapOiTypoBoro kucioToro. [lirMeHTHHIA cKita BU3HAYAIN (POTOMET-
PHUHO 3a BMICTOM XJIOpO(UTiB @ Ta b. BMICT aMiHHOTO a30Ty BCTaHOBIIOBAIM (POTOMETPUYHO 32
MeronoM SctpemOoBrya-Kaninina. BmicT nirHiHy Bu3Hadanu iogomeTpuaHiM MetofoM (Poma-
HIOK, L[BimiHIOK, 2005).

VY3aransHeHi pe3yabTaTH 3aCBITIYIOTh, IO H. sosnowskyi XapaKTepH3y€eThCS BUPKECHUM
KOMIDIEKCOM (i310710r0-010XIMIYHHX 1 AJIEJIOTIATUYHHX O3HAK, sIKi (JOPMYFOTh HOTO KOHKYPEHTHI
MepeBaru B pOCIMHHUX YrpynoBaHHsX. IlopiBHSUITBHMIN aHami3 13 S. canadensis Ta L. polyphyllus
TIOKa3aB, 1110 3a OUIBIIICTIO JOCTIIKEHUX TOKA3HUKIB H. sosnowskyi JIEMOHCTpY€ BHII 3HAUCHH,
10 MOX€ BiTOOpaXaTH MiJBHIIICHY METaOOJIUHy aKTHBHICTh 1 3HAUHHMI MOTEHITIAT 0 AOMiHY-
BaHH:. BayXIMBOIO CKITaIOBOIO KOHKYPEHTOCTIPOMOXKHOCTI H. sosnowskyi € BUCOKa aleNonaTiy-
HAa aKTUBHICTB, SIKa IIPOSIBIISIETHCS Y 31aTHOCTI XIMIYHO IPUTHITyBaTH IIPOPOCTaHHSI Ta PICT IHIIMX
POCTIMH 1, BiIOBIAHO, MOCHITIOBATH KOHKYPEHTHHI THUCK Ha aOOpPHUIeHHi Ta CyMyTHI BHIU. Box-
HOYaC HIDKYUH piBEHb MAJIOHOBOTO AiabAeriny y H. sosnowskyi CBITUUTH PO BiTHOCHO MEHIITY
IHTCHCHBHICTB MEPEKUCHOTO OKHCHEHHS JIIMIIB, IO BKa3ye Ha e(DeKTHBHIII MEXaHi3MH aHTHOK-
CH/IaHTHOTO 3aXHCTY.

Orxe, HpOBelleHl JOCITIJDKEHHS MiATBEPIUKYIOTh, 1110 H. sosnowskyz BOJIOJIi€ BICOKOIO ajie-

JIOTIATHYHOKO aKTHUBHICTIO, MOEAHAHHS SKOI 3 HU3bKOK IHTCHCUBHICTIO TIEPEKHCHOTO OKHCHEHHSI
JIMiJiB BKa3ye Ha BUHATKOBY CTIMKICTh BHIY /O CTPECOBHMX YMHHHUKIB Ta HOTrO 3IaTHICTB N0
XiMIYHOTO BIUTHBY HA aOOpUTCHHI BHIH.
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Holovina N., Kobyletska M. COMPARATIVE INFLUENCE OF ELECTROCHE-
MICALLY ACTIVATED SOLUTIONS ON PLANT GROWTH AND DEVELOPMENT. The
article investigates the effects of electrochemically activated solutions (catholyte and anolyte)
obtained from Knop’s solution and distilled water on seed germination, growth, and physiological
and biochemical parameters of radish (cv. ‘18 Karat’) at early ontogenetic stages. It was established
that the effect depends on both the polarity of activation and the type of nutrient medium: the
catholyte, based on Knop’s solution, stimulated growth processes, whereas the anolyte predomi-
nantly inhibited them, substantiating the need for a differentiated approach in applying such
solutions in agricultural technologies.

BripoBapkeHHS €KOIOTYHO O€3MeYHUX eIEKTPOXIMIYHO aKTHBOBAHUX PO3YMHIB I03BOJISIE
MIHIMI3yBaTU aHTPONOIeHHUII BIUIMB Ha arpoekocucTteMu. AxtuBaiig 3MmiHioe pH, OBII Tta
€JIEKTPONPOBIIHICTh CEPEIOBHILL, IO 3YMOBIIIOE BapiaOenbHi peakiiii pociud. MeToro podoTH
OyJ10 3’ICYBaTH 3AJICKHICTH JIiT KaTOJITY Ta aHOJITY BiJl THITY BUXIZHOTO CEpPEIOBHIIA (JIUCTHIIBO-
BaHa BoJia ui po3urH KHorma) y hopMyBaHHI pOCTOBHX 1 (Pi310710r0-010XIMIYHHX peakiiid. MeToro
JIOCITIKEHHs OyJI0 TIOPIBHSTH BIUIMB €JIEKTPOXIMIYHO aKTMBOBAaHOTO cepenoBuiia Knoma Ta
CNIEKTPOXIMIYHO aKTHBOBAHOI JUCTIIIHOBAHOT BOJIM HA MPOPOCTAHHS HACIHHS, MOP()OMETPUYHI Ta
(izionoro-0ioximMivHi MOKA3HUKY PEAUCKU Ha PAHHIX eTarnax OHTOTCHE3Y.

O0’eKkTOM JIOCITIKEHHS CITYTYBajla penicka copTy «18 kapat». HaciHHS npoporyBaim y
IIIeCTH BapiaHTaX: KOHTPOJIb (cepemopuiiie KHoma, TUCTUIThOBaHA BOJA), KATOJITH (CEpeIOBHINE
Kunomna~, Boga~) Ta anomitu (cepenopuiie Knomna*, Boga®). BusHauanm eHeprito mpopocTaHHs Ta
CXOXKICTh HACIHHSI, IOBKHHY KOPEHS 1 TaroHa, 6iomacy, BMICT XJIOpO(LTiB a 1 b, KApOTUHOIAIB Ta
AHTOLIIaHIB.

BcraHoBJieHO, 1110 eHeprist POPOCTaHHS Y BCIX BapiaHTax i3 cepenoBuineM Kxomna craHo-
Brta 100%, Toi SIK y TOCHiax i3 eEKTPOXIMIYHO aKTHBOBAHOIO TUCTHIIHOBAHOIO BOJIOIO 3HIKY-
Basiacs 10 90%. AHajoriuHa TeHASHIIIS TPOCTeXyBaiacs i I CXOKOCTi HaciHHs. KaTomiT cepe-
JoBwuIa KHona cTuMy TioBaB picT maroHiB — Ha 14-Ty 100y iX JOBKHHA IIEPEBUIIyBajIa KOHTPOJIb
Ha 18%. Ha 3—7 mo0y KaToiT TakoX CIPHSIB PO3BUTKY KOPEHEBOI CHCTEMIL, OTHAK Y TIONATBIIIOMY
el e(heKT HIBEITIOBABCSA. AHOJIT MPOSIBIISIB TIEPEBAKHO MPUTHIUYBAIBHY Jit0 HA PICT MaroHiB 1
KOpeHiB. bioMaca 3MiHIOBaJacs 3aJIe)KHO BiJl CepeloBHINA: KaTollT KHomna cTUMyJIFOBaB picT ma-
TOHIB, a aHOJIIT — KOPEHIB. Y IUCTHILOBAHIN BOJI KaTOMNIT MiABUIYBAB BMICT CyXOi pEUOBHHHU
naroHiB. BmicT xnopodiniB y cepenoruini Kuoma 3HmxyBaBcst (0coOIMBO 3a il aHOMITY), a B
JIACTHJIATI — 3pOCTaB IiJI BILTABOM 000X pO34MHIB. BMIiCT KapoTHHOINIB OYB MaKCUMAIBHUM Y
KOHTPOJTi Ta 3HIKYBABCS BABIYI ML JTi€r0 aHOMITY. HalBHIIly KOHIIGHTpAIifO aHTOIliaHiB 3adik-
COBaHO y BapiaHTi cepenopuiiia Knomna .

Otxe, BCTAHOBJICHO, 1110 BIUIMB €IEKTPOXIMIYHO AaKTUBOBAHHUX PO3UYHHIB BU3HAYAETHCS HE
JIIIIE TIOJISIPHICTIO aKTHBAIlii, aJie i THIIOM BUX1THOTO cepenopuia. [loxxuBHa ocHOBa MO (ikye
POCTOBI Ta OIOXIMIYHI peaKIii PeAUCKH, MO CBIIUUTH PO HEOOXITHICTh MU(EpeHIIIHOBAHOTO
TIIXOY JI0 3aCTOCYBaHHS KaTONITY Ta aHOIITY B TEXHOJIOTISIX BUPOLTYBAHHS KyJIBTYP.
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Holovka V., Makar O. CONTENT OF PHENOL COMPOUNDS IN SILENE
BACCIFERA L. EXTRACTS. The study investigates the effect of different solvents (80% ethanol,
70% ethanol, and water) on the efficiency of phenolic compound extraction from the leaves of
Silene baccifera L. (Cucubalus baccifer). The total phenolic content was determined spectropho-
tometrically at 765 nm using the Folin-Ciocalteu method. Quantitative analysis revealed that 80%
ethanol and 70% ethanol provide the highest extraction yield (78.97 and 78.45 mg GAE/g
respectively). These findings highlight the pharmaceutical potential of S. baccifera as a significant
source of antioxidants, traditionally used for its hemostatic and anti-inflammatory properties.

Hayxoswuii intepec a0 Silene baccifera L. (cMinka sirimHa) 3yMOBJICHUH i TpaaUIIHHIM
BUKOPHUCTAHHSM SIK TeMOCTATUYHOTO Ta MIPOTH3AIAIBHOTO 3ac00y, 10 TTOB’I3aHO0 3 KOMIDIEKCOM
BTOpHHHMX MeTaboriTiB (Mamadalieva et al., 2014). XeMOTaKCOHOMIYHOIO OCOOJIMBICTIO POTUHI
Caryophyllaceae € nakonmueHHs1 C-T1iKO3UIIB ()IaBOHIB Ta (PEHOIOKHCIIOT, SKi 3a0€3MeUyOTh
BHCOKY aHTHOKCHIIaHTHY 371aTHICTb cupoBuHH (Richardson, 1978; Bastida et al., 2020). Ockiibku
KUTBKICHHH BMICT (peHOMIB y S. baccifera paHirie He OyB JETATBHO ONMUCAHHHN, aKTYaJIbHAM 3aB-
JAHHSIM € TiAOIp ONTHMAIbHOTO METOIY €KCTpPaKIlii Ta eKcTpareHTa Ui OIHKHY i1 Oiodapma-
[IEBTUYHOTO MOTEHITiaTy. JlociKkeHHS TIOTi(heHOIBHOTO KOMIUIEKCY ILOTO BHAY € CTPATETIIHO
BaKJIUBUM, OCKUIBKH (PEHOJBbHI CHOMYKH I'BO3IMYHUX BUSIBIIIOTH IIMPOKUH CIIEKTp 61010TiuHOT
AKTUBHOCTI, BKJIFOYAI0YM aHTUMIKPOOHY Jil0 Ta 30aTHICTh iHIOYBaTH (DEpMEHTH 3anabHUX IPO-
neciB. Lle gae mincraBu po3misaaty S. baccifera sk NepCIEKTUBHE IHKEPENTO IPHUPOIHUX aHTHOK-
CHJIaHTIB JIJIA cydacHoi papmarieBTruHOI ramysi (Mamadalieva et al., 2014).

Meroro poGoT Oyii0 BH3HAYUTH Ta TIOPIBHATH 3arajlbHUNA BMICT ()EHONBHUX CIIOIYK Y
BOJIHMX Ta BOJHO-CIIUPTOBHUX eKcTpakTax (70% Tta 80% eTusnoBuii cupt) JUCTKIB S. baccifera,
OTPUMAaHHUX METOJIOM Marlepartii. [ aHasisy BUKOPHCTOBYBaIU 1 I' CyXoi CUPOBUHHU Ta 22 MII
eKcTpareHTa. MeTojMka BKITIOYAIa Marepalliro: K’ aTiHas (15 XB) Ta oXoyo/mKeHHs (45 XB).
BwMict eHOMBHIX CIIONMYK BU3HAYAIN CIIEKTPO(GOTOMETpUYHO 3 peakTuBoM Doina-Hokambsrey
Ta Na;CO;3 nipu 765 HM. Po3paxyHOK poBOIIH 3a KaTiOpyBaILHOK KPHBOO, TOOYTOBAHOO 32
rajiooto kuciotoro (I'K) y mianazoni koHueHTparii 0-250 MKr/mi1.

VY X0/1i eKCIIepUMEHTY BCTaHOBJICHO, 1110 IIPUPO/Ia PO3YMHHHUKA HE CYTTEBO BIUIMBAE Ha
BHXIJT BMICTY ()€HOJIbHHX CITOJIYK, OTPUMAaHHX METOJOM Marlepailii. 3a pe3yibraraMu po3pa-
XYHKIB, BMIiCT (D€HONBHUX CIIONYK B €KCTpaKTaX, OTPHUMAHUX 3 JUCTKIB S. baccifera, 3MiHIO-
BaBcA B Mexkax MOXHOkH. Y 80% BOJHO-CIIMPTOBUX EKCTPAKTaX BMICT (PEHONBHHX CIIOIYK
craHoBuB 78,97 + 5,18 mr-exB. 'K/t cyxoi pedoBuny; y 70% BOIHO-CIIUPTOBUX EKCTPAKTAX —
78,45 + 0,89 mr-exB. 'K/ cyxoi pe4oBUHHM; Y BOAHUX eKcTpakTax — 76,092 + 2,16 mr-exs. 'K/t
CyXOl pE€YOBUHH.

3rigHo 3 JiTepaTypHUMH JTaHUMH, OTPAMAaHI HAMH Pe3yIbTAaTH JEMOHCTPYIOTh BUCOKHUI
BMICT (DeHOJIBHUX CHOJIYK IS TaHOTO BUY. BeTaHoBIeHO, 1110 npHpozia eKcTpareHTa He YHHHUTD
CYTTEBOTO BIUIMBY Ha BHXiX (DEHONTIB: 3HAUCHHS BapilOBaNO B MEXaX MOXUOKU i CTAHOBHIIO
76,09 £ 2,16, 78,45 + 0,89 Ta 78,97 £+ 5,18 mr-ekB. 'K/ cyxoi pedoBunu a1 BojgHoro, 70% ta
80% BOIHO-CITMPTOBOTO EKCTPAKTIB BIAMOBIAHO. By edeKTHBHICTH MpPOAEMOHCTPYBAIN
crmptoBi ekcTparenTH (70% ta 80%), 110 BKa3ye Ha IepeBaXKHy KOHIICHTPALIIIO y JINCTKAX CIIOITYK
cepenHbOi MOIAPHOCTI, IMOBIPHO, (PITaBOHOITHMX ArNTiKOHIB Ta IXHIX ITTIKO3WAOBAHUX (POPM.

OtpuMaHi 3HAYECHHS € BUCOKIMHU TTOPIBHSHO 3 1HILIMH NPEICTaBHUKaMH Sileneae Ta y3ro-
JOKYIOTBCS 3 JTITEPATYPHUMH JaHHUMH 111010 3HAYHOI O10JTOT1YHOT aKTHBHOCTI BUITY, 30KpeMa Horo
TeMOCTATHYHUX 1 IPOTH3AMATHHUX BIACTUBOCTEH, IO MINTBEPIKYE OiodapMarieBTUIHHI OTCH-
mian MUCTKIB S. baccifera sik IEPCIIEKTUBHOI POCIIMHHOI CHPOBHHL
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Danko Y., Kobyletska M. COMPARATIVE CHARACTERISTICS OF PHYTOTOXIC
ACTIVITY AND WATER-SOLUBLE PHENOLIC CONTENT OF THE UNDERGROUND
SYSTEMS OF HIGHLY INVASIVE PLANTS. The study focuses on the allelopathic potential
of the belowground organs of the highly invasive species Heracleum sosnowskyi, Helianthus
tuberosus, and Reynoutria sachalinensis. Aqueous extracts were utilized to model the natural
leaching processes of biologically active substances and to evaluate their impact on the growth of
the test object Lepidium sativum. It was established that H. sosnowskyi exhibits the highest
phytotoxic activity. Concurrently, using the Folin-Ciocalteu reagent, the maximum content of
water-soluble phenolic compounds was identified in R. sachalinensis (20.87 mg/g). A comparative
analysis of the results revealed no direct correlation between the quantitative phenolic content in
the belowground parts and the intensity of their inhibitory effect.

Excnancist iHBa3iifHOi (h1opy CTAaHOBUTH 3arpo3y CTaOUIBHOCTI €KOCHUCTEM Ta OiOpi3HO-
MaHITTIO. J{J1s1 po3pO0KH Ji€BUX METO/IB KOHTPOIIO HEOOXiTHO TOCHIANTH CTPATeTii YCITIIHOTO
TIOIIMPEHHS aJIBECHTHBHUX BHUIIB HA HOBUX TepUTOPisX. OHNM 3 IHCTPYMEHTIB TaKO1 KOHKYPEHIIIT
€ aJeNonaTis — SABHIIE XIMIYHOI B3a€EMOJIT MK OpraHi3MaMH IILIIXOM €KCKpelii 0ioJoriyHo
akTuBHUX pedoBHH (BAP) y noBkimis. KinrouoBuM muisixoM macHMBHOTO HaaxomxkeHHs BAP,
30KpeMa (heHOIBHUX METa0OMITIB, Y JOBKULIA 3 (DiTOMacH € MpoLec IX BUMUBAHHS 3 POCIHHHUX
TranuH (KorecHuk Ta iH., 2023; [Tapdentok Ta iH., 2021; Serrano, 1992; Yule et al., 2018).

3aBaHHAM HAIOTO JOCITIPKSHHS OYII0 IIPOBECTH MOPIBHAIBHHUNA aHAJIi3 BILTUBY BOJIOPO3-
YUHHUX CIOJIYK 3 MiA3eMHUX opraHiB Heracleum sosnowskyi Manden., Helianthus tuberosus L.
(F. Schmidt) ta Reynoutria sachalinensis (F. Schmidt) Nakai na pict tect-pocnun (Lepidium
sativum L.) y xopessii 3 KiTbKiCHIM BMIicTOM (DEHOJIBHHUX PEUOBHH Y IIUX OpraHax. Bukopwc-
TaHHS BUKJTFOYHO BOJTHHX BUTSATIB JIO3BOJIMIIO 3MOJICITIOBATH TIPHPOJIHI MTPOLIECH BUMUBAHHS 010-
JIOTIYHO aKTUBHUX KOMIIOHEHTIB i3 KOPEHEBUX CHCTEM y HABKOJMIIHE cepenopuine. Lle mocimi-
JOKEHHS JIOTIOBHIOE TIOTIEPE/HI JaHi MO0 ajeIoNaTHYHOrO MOTEHIaly Haa3eMHoi Oiomach
JIOCITIKYBaHUX BUAIB. Takuii mijxXi/T Ja€ MOYKITUBICTD 3ICTABHTH PIBEHb 1HTIOYBaHHS POCTY TECT-
00’€KTIB 13 KOHIICHTpAIIIEIO ()CHOJIIB Y PI3HUX YACTHHAX POCIIHH.

Y Xo#i aHaNi3y OTPUMaHHUX PE3yJbTaTiB OyJ0 BHUSBICHO, IIO AJIENIONAaTHYHA aKTUBHICTh
BOJIHUX E€KCTPAKTIB 3 MiJ[3eMHUX OpTaHiB JOCIIPKYBAaHUX POCIHH € MPSIMO TPOMOPLIHHOIO TXHiH
KOHIICHTparlii. MakciMallbHe 1HTIOYBaHHS POCTY KOPEHIB TECT-POCIMH CIIOCTEpIrajocs NpH
BUXIJTHIN KOHueHTpaui'l' BUTSATIB, NMPOTE HETATUBHWI BIUTMB 3aJIUINABCS HABITH MPU 3HAYHOMY
possezaenHi (1:10 ta 1:20). HaiiBumry 1Hr16y}0l1y 3[IaTHICTB CEpeJl IOCIiHKyBaHNX POCITHH BHSIBHB
BUTST Ta PO3BEJICHHSI pOOOUMX PO3UNHIB 3 H. sosnowskyz 30erMa 3a BIUTMBY BUXIJJHUX BUTSATIB
3 H. sosnowskyi Ha TecT-pociuHA JOOOBUIA IPUPICT KOPEHiB L. sativum cTaHOBUB 6,7% 10 KOHT-
poITio, B TOI Yac, sk 3a mii BUTSTIB H. tuberosus Ta R. sachalinensis pupicT KOPEHIiB CTAHOBUB
15,4% T2 9,3% 10 KOHTPOIIO BiANOBiMHO. J[J1s BU3HAYEHHS 3aralbHOTO BMICTY (DEHOIIB BUKO-
pucToByBaBcs peakTuB Posnina-HokanpTey, a BOAHY €KCTPaKIilo MPOBOAWIN Ha BOMASHIIN OaHi.
3rifHO 3 OTPUMAaHUMH pe3yJIbTaTaMU HAUBHIIMI BMICT ()HONBHUX CIONYK B MII3EMHINA YacTHHI
JOCTIPKYBaHHUX POCIHH BUSBICHO B R. sachalinensis 20,87 Mr/r Macu cyxoi pedoBuHH. BMmicT
BOJIOPO3YMHHHX (DCHONBHUX CTIONYK B H. sosnowskyi i H. tuberosus cranoBus 7,07 Ta 7,94 Mr/t
MacH CyX0i pe4OBHHH BiJIIIOBITHO.

BiamosinHo 10 OTPHIMaHUX JaHUX MH MOXKEMO 3pOOUTH BUCHOBOK IIPO BiCYTHICTH KOpE-
TSI MK BMICTOM (DEHONBHHX CIIONYK Y JTOCTIPKYBAHHUX IHBa3IMHUX POCIHHAX Ta IXHBOIO (iTO-
TOKCHYHOIO [Ii€I0 Ha PiCT KOPEHIB TECT-POCIHH, IO CBIMYUTH PO HASBHICTh y TKAHHHAX IIIX
pociuH iHmux BAP 3 BUpa)keHHUM anelonaTHIHUM e(EKTOM.
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Dakhnovska M., Kobyletska M. INFLUENCE OF SUCCINIC ACID ON THE SEED
GERMINATION PROCESS. This study examines the effect of succinate (succinic acid)
concentrations (2.5% and 5%) on the germination of maize (Zea mays L.) and buckwheat
(Fagopyrum esculentum Moench.). The results demonstrate that these concentrations exert a
species-specific and largely inhibitory effect, particularly on buckwheat where germination was
significantly suppressed or completely halted. While lower concentrations slightly increased maize
germination, they simultaneously inhibited primary root growth, suggesting that the tested doses
exceed the optimal threshold for physiological stimulation.

[Ipornec nmpopocTaHHs HACIHHS € KIIIOYOBHM €TAaIlOM OHTOT€HE3y POCIIHH, [0 BU3HAYAE
(hopMyBaHHS TOBHOIIIHHMX CXOJIB 1 MOJANBITY MPOAYKTUBHICTH KyJIbTyp (Bewley et al.,
2013). Perymsiis is0oro mporecy 3a JOIOMOTO 010JIOTIYHO aKTHBHUX PEYOBHH, 30KpeMa
OpPraHiYHUX KHUCIIOT, CTaHOBHUTHb 3HAYHWUU iHTepec s cydacHoi (izioziorii pociuH Ta
arpo6iorexnounorii (Davies, 2010). BypmtnHOBa KHCI0Ta AK MPOMIXKHHUM METaOOIIT HUKITY
Kpebca posrmsgaeTscs SIK MOTCHIIWHWUN OlOCTUMYJISATOP POCTYy Ta PO3BHUTKY POCIHH
(Lehninger et al., 2008; SIkoBenko, 2008).

Mertoro poboTH OyJI0 JOCTITUTH BILIMB PI3HUX KOHIICHTpAIlil OypIITHHOBOI KHCIIOTH Ha
MPOPOCTAHHS HACIHHS KYKYpY/13H (Zea mays L.) Ta rpeuku (Fagopyrum esculentum Moench).

OO0’exTaMu JOCTIIKEHHS CIYT'yBaJI0 HACIHHS 3a3HAUYCHUX KyJBTYp. Y JOCIHiJI BUKOpHC-
TOBYBAJIM BOJIHI pO3YMHA OYPIITHHOBOI KACIOTH KOHIIEHTparieto 2,5% Ta 5%. KonTponem Oyma
JWCTHIIbOBaHa Boia. HaciHHs mpopornyBaiu B darikax [lerpi 3a Temmneparypu 25°C npoTsroMm
6 ni6. Bu3Hayanm BiICOTOK CXOXOCTI, TOBXKHHY TOJIOBHOTO KOPEHs, KUIBKICTh Ta JIOBKHHY
OIYHMX KOpEHIB.

BcraHoBieHO, 110 BIUIMB OYPIITHHOBOI KMCIOTH OYB BUIOCHCIM(DIYHIM Ta 3aJISKaB Bij
KOHIIeHTpamii. Y KyKypym3u 2,5% po3uiH CIpUsSB HE3HAYHOMY IABUIICHHIO cX0XO0CTi (33,3%
npote 23,3% y KOHTpOJIL), IPOTE CYNPOBOMKYBABCS IPUTHIYEHHSM POCTY TOJIOBHOIO KOPEHS.
Konrnenrpanist 5% 3yMoBIIOBana 3MEHINIEHHS! JOBXWHH TOJIOBHOTO KOPEHs, ajie CTUMYIIIOBaIa
(opMyBaHHs OLTBIIOT KiJTBKOCTI O1YHUX KOpeHiB. Jliis rpedky 0OM/IBI KOHIIEHTpAIlii Maly BUpa-
XeHMH iHriOyrounii edekt: npu 2,5% cxoxicTh cTaHoBMIA juiie 3,3% mopiBHAHO 3 36,7% y
KOHTPOITL, a 5% pO34YrH HOBHICTIO IPUTHITYBaB IPOPOCTAHHSL.

OTprMaHi pe3yJIbTaTH CBITYaTh, 0 BUKOPUCTAHI KOHIICHTpAIlii OypPIITHHOBOI KHUCIOTH
MOKyTh YHHHUTH iHTiOYIOUHMi BIUTHB Ha IPOPOCTAHHS HACIHHA, OCOOJIMBO Y TPEUKH. Peaxiist Kyib-
Typ BUSIBUJIACS Pi3HOIO, ITI0 MiATBEPAXKY€E HEOOXIIHICTH ITiIO0PY ONTHUMATIbHUX KOHIIEHTPALTii JU1st
KOXKHOTO BHJy OKpeMo. [IepCrieKTHBHUM € TIoHaiibllie JOCTIPKEHHS HIDKYMX KOHIIEHTpAIlii
OypPIITHHOBOI KACIIOTH 3 YpaxXyBaHHAM CTEPIIHHOCTI YMOB IIPOPOIIYBaHHI.
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Zadarko V., Nikolyshyn V., Bulii O., Husak V. INTERRELATION OF ANTIOXI-
DANT DEFENCE AND IONIC HOMEOSTASIS IN JERUSALEM ARTICHOKE UNDER
CADMIUM-INDUCED STRESS. Jerusalem artichoke (Helianthus tuberosus L.) is considered a
promising phytoextractor for heavy-metal remediation. We studied the response of antioxidant
enzymes and mineral-element balance to Cd under in vitro conditions (0.5-5 mg/L). Cadmium
suppressed key antioxidant activities, while the highest dose caused the strongest inhibition.
Elemental profiling revealed organ-specific shifts and correlations indicating disruption of mineral
homeostasis, with predominant Cd accumulation in roots. The results highlight biochemical
markers of Cd stress and support the potential of H. fuberosus for phytoremediation.

3a0py/HEeHHsI TOBKULIA € BarOMUM YMHHHKOM OKCHIATHBHOTO CTPECY POCIHH 1 TOpYy-
IIEHHS] MiHEpaJbHOTO XMBIEHHSI. MeToro poOoTH Oyi0 OIHUTH PEaKLil0 AaHTUOKCHUAAHTHOL
CHCTEMH Ta 3MiHH I0HHOTO TOMEOCTa3y y TOMmiHAMOypa 3a KaIMil-1HAyKOBAaHOTO CTPECY B YMOBax
in vitro. J1y11 OTpUMaHHSI €KCIIEPUMEHTATLHOT JTiHi1, TOIIHAMOYp BUPOIYBaTH Ha 6€3ropMOHATb-
HOMy cepenoBuili Mypacire-Ckyra (MC) 3 ofaBaHHAM XJIOpUIY KaJMI0 TeMilleHTariIpaTy
(CdClx%2,5H,0), BMmicT KaTioHy B sikoMmy ckianas 0,5; 1; 2,5; ta 5 mr/m. Ik KOHTpOIIb BAKOPUCTO-
BYBaBCs TOIIHAMOYP, SIKMii BUPOLIYBaIN Ha OXKUBHOMY CEPEIOBHIL Oe3 107aBaHHs 10HIB KaJl-
MiO 3 KOpeKIIi€ro Ha 301blIeHy KOHIIEHTpaIlito XJIopuay. JlociiaHi 3pa3ki BUPOIYBAIIU MIPOTA-
rom 40 JHIB B YMOBax in vitro 3a Temneparypu 25-28°C i TpHBAIOCTI CBITJIOBOTO JHS 16/8 To1uH
(menn/niv). Ilicisa KynbTUBYBaHHS 3/iHICHIOBABCS 3a0ip O10MAacH i y JIMCTKAaX POCIMH BH3HAYAIN
AKTUBHICTb (DEPMEHTIB aHTHOKCHJAHTHOTO 3aXMCTy Ta aHAJII3yBalIU €IEMEHTHUI! CKJIa]] OpraHiB.
BcraHoBJeHO, 110 aKTUBHICTH aCKOPOATIEPOKCHIA3H ICTOTHO HE 3MiHIOBAIacs 32 HASBHOCTI 10HIB
Cd y moxuBHOMY cepenoBuii. BomHoyac ackopOaTokcumasa Ta TBasSKOIMIEpOKCHIaza Oyin
3HAYMMO 1HTI00BaHI Bxke 3a HassBHOCTI B cepenouini Cd koHmeHTpariiero 0,5 M/, mo BKasye Ha
TPUTHIYCHHS OKPEMHX JIAHOK (PEPMEHTATHBHOTO aHTHOKCHIAHTHOTO 3aXHUCTy. s TBasKOIN-
MIEPOKCHIA3U TIOKA3aHO J0303AJIEKHE 3HIDKEHHs akTHBHOCTI Ha 39%, 51%, 53% Tta 77% (0,5; 1;
2,5; 5 mr/n BianosigHo). AktuBHicTE COJI 1 kaTana3u Oyna 3HauMMO HIDKYORO JIMIIIE 33 HAWBHUIIOT
koHteHTpanii Cd (5 mMr/i), o BKa3ye Ha HASBHICTH «IIOPOTOBOTO» e(PeKTy sl X (hepMEHTIB.

EnemenTHuiA aHAII3 1 KOPENALIHHI TEIUTOTPaMH TPOJAEMOHCTPYBAIU ITOPYIICHHS 10HHOTO
TOMEOCTa3y Ta OPraHOCTICHU(ITHI 3CYBH MIHEPATHHOT'O JKMBJIEHHS. Y KOpeHsix 31 3poctanHsiM Cd
nocrroBasacst akymydsiiisi Ca, Fe, Mn, P ta S, Toni sik y muctkax ¢ikcyBanu 3HmkeHHs Ca, Fe,
Mn i Zn Ha 11 migeuiieHHs K, Mg i P. V3aranbHeHa kopessiiiiiHa MaTpHIld oKa3ala mepeBakKHO
no3uTrBHi 3B’s13kM Cd y kopeHsix i3 Mn (r = 0,95), P (r = 0,89), S (r = 0,84), Fe (r = 0,83) ta Ca
(r=0,78), a Takoxx BUpakeHi HeratuBHI kopessimii 3 K (r = —0,82) i Mo (r = —0,91). HakormueHHs
KaJIMIi0 B POCIIHHI Ma€ YiTKHi IrpafieHT (KOpiHb > cTebI0 > JIHCTKN), 10 MATBEPKYE HPOBiTHY
POJIb KOPEHEBOT CUCTEMH B JICTIOHYBaHHI TOKCHKAHTY.

Orxe, kaaMmiii y mianazoni 0,5—5 Mr/n iHayKye iHriOyBaHHS HU3KM aHTHOKCHIAHTHHX (ep-
MEHTIB 1 CIpHYMHsIE qUcOaTaHe MiHEPATEHOTO JKUBJIEHHS H. tuberosus. BusiBiieni 0i0XiMiTHI Map-
KepH (IPUTHIYEHHS acKOpOaTOKCHIa3n/TBasIKOIIIEpoKCHaasy; moporose 3HmwkeHHs CO/l i kaTa-
J1a3u1; OpraHocTIenU(idHi 3CyBH €IEeMEHTIB) MOXKyTh OyTH BUKOPHCTAHI ISl OI[IHKH CTIHKOCTi Ta
(iropemenianiitHoro noreHmiany ToniHamOypa. BusiBieHi 6ioxiMiuHi MapKepy 103BOJIATH BCTa-
HOBHTH KPUTHYIHY MEKY TOKCHYHOCTI, 3a SIKOI POCIMHA I11e 30epirac BUCOKY 0i0MpOIyKTUBHICTS.
Le Hamae MOKIHMBICTS MAKCHMI3yBaTH BUITYICHHSI 10HIB KaJMIFO 3 IPYHTY IULIXOM HAKOIIMICHHS
TOKCHYHOTO METAITy B KOPESHEBHIIIi Ta TTArOHAX.
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Zadachina 1., Mikulich L. GROWTH AND BIOCHEMICAL ALTERATIONS IN
AROMATIC VEGETABLE CROPS UNDER FLUORIDE-CONTAMINATED SOIL CONDI-
TIONS. The work investigated the effect of fluoride contamination of soil on the growth and
biochemical parameters of Eruca vesicaria subsp. sativa (Mill.) Thell. and Spinacia oleracea L.
The relevance of the study is due to the increase in technogenic load on agroecosystems and the
ability of fluorides to accumulate in plant products. The germination energy and seed germination,
stem and root length, dry and wet mass indicators, as well as the content of chlorophyll a and b at
different concentrations of sodium fluoride were experimentally evaluated.

AKTyaJILHOIO €KOJIOTIYHOIO MPOOJIEMOI0 € 3a0pyIHEHHS IPYHTIB CIIONyKaMu (Topy, sKi
HaJXOJATh y JOBKULIS 3 MPOMHUCIOBUMH BHKUIaMH, (HoCHOpPHUMHU TOOPHUBAMH, TIECTULMIAMH
To1o. dTopuIH 31aTHI HAKOIMYYBATHCS B TPYHTI, BKIIFOYAaTUCh Y METa0OJIIYHI IPOLIECH POCIIUH,
IO CIIPUYMHSE TPUTHIYEHHS POCTY, MOPYIIEHHS (JOTOCHHTE3Y Ta 3HIKEHHS IPOIYKTHBHOCTI
KynbTyp. OcobimBO 3Ha4YeHHs e HaOyBae ISl XapuOBHX OBOYECBHX KYJBTYP, OCKUIGKH IIe CTa-
HOBWTH PH3HK IS 37I0POB’ST TFOJICH.

Meroto nocnimkeHHs Oyio BU3HAYEHHS BIUIMBY Pi3HUX KOHIIGHTpallii Gropumy HaTpito
(NaF) y rpyHTi (KOHTpOIB, 25 Mr/KT, 50 Mr/kr, 75 Mr/kr, 100 MI/kr) Ha pocToBi Ta OiOXiMiuHI
nokaszHuKu Eruca vesicaria subsp. sativa (Mill.) Thell. ta Spinacia oleracea L. Y nporeci noci-
JOKEHHS BU3HAYAIH CHEPTIIO MPOPOCTAHHS Ta CXOXKICTh HACIHHS JIOCITI/PKYBaHHX BUIIIB, BUMIPIO-
BaJIM JIOBXKHHY CTeOeN 1 KOPEHIB, KUTbKICHUH BMICT XJIOPOMLIIB @ 1 b 3 BAKOPUCTAHHSAM CIIEKTPO-
¢otomerpa (IIpucencekuii, 2014; I'maBapkuit, Bacunsesa, 2023).

PesysnbTaTi mociimkeHHs 3aCBITUMIN, WO E. vesicaria XapakTepu3yeThCs BUILOO eHep-
riero mpopocTanus (42,5%) mopiBHsHO 31 mmrHATOM (12%). BogHOWac cX0XKiCTh HACIHHS 3aJIH-
Iranacst JOCUTh BIECOKOIO B 000X KyJIBTYp 1 craHoBmna 87,5% y E. vesicaria ta 60% y S. oleracea.

Byio BcTaHoBIIEHO, 0 J171s1 000X JTOCHIPKYBAHUX BHJIIB KOHIICHTpAIisl (PTOPHITY HATPIiO
75 MI/KT y OUIBIIOCTI BapiaHTaX MpPOSBISLIA CTUMYIIOOYMH epekT. B xomi ekcrepuMeHTy
crioctepiraiy 30UTbIICHHST TOBXHUHU CTeOENl Ta KOPEHIiB, a TaKOXK MMiJBUILEHHS CYXOi MacH y
S. oleracea. Konuerntpanis ¢propuai Hatpito 100 MI/KT CIIpUYMHIIA TPUTHIYEHHS POCTOBHX
TMIPOILIECiB, 3MEHIIICHHS O10MAacH Ta 3HIKSHHS BOJIOTOi MacH pociuH. Y E. vesicaria Bi3Ha4eHO
BiZTHOCHY CTaOUIBHICTh JIOBKHWHM CTEOJIA 32 PI3HUX KOHIICHTPAIIIH (TOPHTY HATPIFO, OTHAK KOpe-
HEBa CHCTEMa HAMOLIbII aKTHMBHO po3BHBaJach Ipu 75 Mr/kr NaF, mo Moxke CBiTUMTH Npo
aJlanTaliiHi MEXaHi3MH JI0 TIOMIpHOTO (PTOPUAHOTO HaBaHTaXEHHS. Y S. oleracea Takox croc-
TEPITaJIOCh CTUMYJIFOBAHHSI POCTY TIPW HIDKUYKMX KOHIIEHTpalisx NaF, mpote BUCOKI 1031 TIPOSB-
JISUTA TOKCHYHUH eeKT.

Amani3 BMIiCTy XJ10podiny Moka3aB BapiaOeIbHICTh CHiBBiTHOMIEHHS XJ10podiniB a/b, mo
CBITUMTH TIPO 3MiHU y (POTOCHHTETUYHOMY araparti i BIuBoM ¢ropunis. Y E. vesicaria BMicT
XJI0poQisiB a 1 b OyB HIKYMM TOPIBHSIHO 3 S. oleracea, MO CBITYUTH PO OUTBII MOTYKHUH PO3-
BUTOK ()OTOCHHTETHIHOTO arapary.

OrtprmaHi pe3yIbTaTH HiATBEPAKYIOTb, 110 (hTOpUIHE 3a0pyTHEHHS IPYHTY Ma€ CyTTEBUH
BIUIUB Ha Mop(ponorlqm ¢isionoriuni Ta GioXiMivHI MOKA3HUKH OBOUEBMX KyIbTyp. [lomipHi
KOHLICHTpALIi MOKYTh BUKJIMKATH CTUMYJTIOIOUH eEKT, TO/Ii K BUCOKI 1031 CHPUYHHSIOTh IPHU-
THiYeHHA pocTy. Lle miakpecroe HeoOXiTHICTh KOHTPOITIO BMIiCTY (PTOPHIIB Y IPYHTaxX Ta OL[HKH
€KOJIOTTYHOT OE3MEeTHOCT] POCITMHHOT IPOTYKIIII.
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Zazulyak A., Patsula O. ADAPTATIONAL REACTIONS OF CORN PLANTS UNDER
SALT STRESS CONDITIONS. High soil salinity induces osmotic stress in plants and impairs
water and mineral uptake by the root system. The aim of this study was to evaluate the impact of
different NaCl concentrations on morphometric and physiological-biochemical parameters of
maize (Zea mays L.) seedlings cv. ‘Debretseni 285°. Plants were grown under controlled laboratory
conditions with 100 and 150 mM NaCl treatments, and root and shoot length, biomass, photo-
synthetic pigment content, and proline accumulation were assessed. Increasing salinity signifi-
cantly reduced root and shoot growth, disturbed biomass distribution, and decreased chlorophyll a
and b content. At the same time, proline levels markedly increased under salt stress, indicating its
role as an osmoprotectant and stress marker. The results demonstrate that excessive NaCl inhibits
growth and photosynthetic activity in maize, while proline accumulation represents an important
adaptive response to salinity.

Brucoka cosIoHICTh IPYHTIB, 110 OXOILTIOE MoHaA 800 MJIH ra y CBIiTi, CIIPUUHHSE OCMOTHY-
HHI CTpeC 1 IePENIKOKAE MOTIIMHAHHIO BOJM Ta MIHEpATLHHX eJleMeHTiB. COILOBHIA CTpeC Mae
nBoGasHy mpHpomy: Tepmia ¢aza (OCMOTHYHA) BHHHUKAE MHTTEBO 4epe3 3HIKCHHS BOIHOTO
MOTEHIN ATy B pru3ocdepi, Toi Sk Apyra (10HHa) PO3BUBAETHCSI TIOCTYIIOBO BHACTIIOK TOKCHYIHOTO
HaxomaeHHs ioHiB Na* ta Cl™. JlocimkeHHs BIUTUBY 3aCOJICHHS Ha MOP(hOMETpHYHi Ta 6i0XiMid-
Hi TOKa3HUKU KyKYPY/I3H € aKTyaJIbHUM IS CEJIEKIIiT CTIIKHUX COPTIB Ta PO3POOKH arpoOTEXHIYHUX
MeToiB TIoM sikireHHs ctpecy (Icaenkos, 2012).

Meroro ociipkeHs OyITo BU3HAYUTH BILTHB pi3HHUX KoHIeHTpartiii NaCl Ha MopdomeTprdHi
Ta (Hi3i0J10r0-010XIMIYHI ITOKA3HUKU MPOPOCTKIB KyKypym3u. O0’€KTOM AOCTiIKEHHs Oy poc-
JIMHU KyKypyI3u (Zea mays L.) copty «/lebpeneni 285» 3a yMOB pi3HOTO CTyTICHSI OKCUIaTHBHOTO
crpecy. PociiHu BupoIIyBay B 1a00paTOPHNX YMOBAX i3 BHECEHHSM JI0 ITOKMBHOTO CEPEJOBUIIIA
posurHiB NaCl pizHoi koHIeHTparii. OmiHIOBAIM JIOBKHHY KOPEHS Ta MaroHa, CIHiBBIIHOIICHHS
HaJI3EMHOI 1 IMII3EMHOI MacH, a TAKOXK BMICT ()OTOCHHTETHYHHX ITIrMEHTIB Ta TPOJTIHY.

Hacinnst npoporrysany Brpoaosx 7 1i0 y wamkax Iletpi Ha ¢inbTpyBagbHOMY Hamepi,
3BosioxkeHoMy po3unHoM 100 MM NaCl (mocnix) Ta JUCTUIBOBAHOIO BOJOKO (KOHTpPOb). [Ticns
IILOTO MPOPOCTKU TIEPecaKyBaId Ha BOIHY KyJbTypy (po3unH Knoma). 3aramom Oyno m’sTh
BapiaHTiB mociiay: 1) koHTpois (po3unH Kxoma); 2) po3una Kxomna i3 nomasanasm 100 MM NaCl;
3) pozunH Knomna i3 gomaBarmsam 150 MM NaCl; 4) monepenapo npoporteHi pociiay Ha 100 MM
NaCl, nepecamxeni Ha po3unH Kuomna i3 100 MM NaCl; 5) monepenHbo IpopolieHi pOCIHHE Ha
100 MM NaCl, nepecampkeni Ha pozunt Kxona i3 150 MM NaCl. Uepes 14 xi6 y gocmimxyBaHuX
pOoCIMHAX BU3HAYAIN MOP(GOMETPUYHI TIOKA3HUKH, BMICT ITITMEHTIB Ta MPOJIiHY.

Busisiieno, mio 3i 3poctanasM konneHTpaiii NaCl crioctepiraiocst 3SMEeHIIEHHST TOBXKUHH
TOJIOBHOT'O KOPEHS Ta TIaroHa TIOPIBHSHO 3 KOHTpoJieM. HaliOuibIire mpurHideHHs] pOCTOBHX TPO-
1IeCiB BiI3HAYEHO 32 MAKCUMAITLHOTO PiBHsI 3aCOJIEHHSA. Tak0)K BCTAHOBIICHO MOPYILIEHHS CITiBBiJI-
HOIICHHs 010MacH HaJ[3eMHOI Ta IMTiI3EMHOT YaCTHH POCIIHH. 3HIDKSHHsI BMIiCTy XJtopodiny a T1a b
CBIUUTH TIPO npnrqueHHﬂ (byHKmOHaanoro cTaHy ()OTOCHHTETHYIHOTO arapary. 3HauHe Ha-
KOIIMYEHHS MPOJTIHY 32 3aCOJIEHHS MIATBEPKYE HOro poIib SIK KIIFOYOBOTO OCMOIIPOTEKTOPA Ta
MapKepa cTpecy, 1o 3abe3redye BOAHHIT OaaHe i 3aXHUCT KITITHH.

Orxe, Hauumok NaCl cipuuuHsie OCMOTHYHHMI CTpeC, 0 00OMEKYe ITOTTIMHAHHS BOIH
Ta MPU3BOAUTSH J0 3HAYHOI'O 3HIPKEHHS MacH IaroHiB i KopeHiB. [IpuraideHHs cunTe3y (POTOCHH-
TETHYHUX MIIMEHTIB COJBOBUM CTPECOM MPOSBILIETHCS BI3yalbHO Y (OPMi XJIOPO3Y JIHCTKIB.
BomHouac 3pocTaHHS BMICTY NPOJiHY MiITBEPIPKYE AaKTHBALIIO 3aXHCHUX OCMOPETYIATOPHUX
MexaHi3MiB. [IpumynieHns momo GopMyBaHHS aIalTHBHOI CONECTIHKOCTI IPOPOCTKIB 32 YMOB
3aCOJICHHS HE MiITBEPIIIIOCS.
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BMNAMB PEMYAATOPA POCTY POCAMH PETOMAAHT HA PICT TA
MOP®OMETPUYHI NAPAMETPU NPOPOCTKIB CARUM CARVI L.
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Zanko 1., Mamchur O. EFFECT OF THE PLANT GROWTH REGULATOR
REGOPLANT ON THE GROWTH AND MORPHOMETRIC PARAMETERS OF CARUM
CARVI L. SEEDLINGS. The use of biostimulants is a promising approach to increasing crop
productivity with a reduced negative impact of agrochemicals. The aim of this study was to investi-
gate the effect of Regoplant on the growth of caraway seedlings under controlled conditions. It was
found that the effect of Regoplant on the caraway is concentration-dependent: low doses stimulate
growth and the photosynthetic potential of seedlings, whereas higher doses negatively affect
germination and morphophysiological parameters, which necessitates adherence to optimal con-
centrations.

BaxximiBimM HanpsMoM Cy4acHOro CLIIBCBKOT'0 TOCTIOAAPCTBA € PO3POOKa Ta BIIPOBAKEHHS
npenapaTna JUISL peryJIsLii POCTY i PO3BHTKY POCIIHH. PEeroriant xapakrepusyeThes 30aslaHCcoBa-
HHMM BMICTOM MiKPOEJIEMEHTIB i Oi0JIONiYHO aKTHBHUX PEYOBHH, 110 3/ATHI BIUIUBATH HA POCTOBI
nporieck Ta Mop(odi3ioaoriyHI CTaH POCITHH.

Mertoro TOCITiKEHHST OyJI0O BU3HAYCHHSI ONTUMAIBHOI KOHIICHTPAIlIT PEryisaTopa pocTy
PeroruiaHT 111 CTUMYITIOBaHHS ITPOPOCTaHHS Ta IIOYaTKOBOTO PO3BUTKY KMHHY 3BHYaiHOTO. Y
TiepIiii cepii mocmiziB 3actocoByBasu KoHueHTpatii 0,5% 1 1,0%; KOHTpOJIbHUM BapiaHTOM CITy-
ryBaJia IUCTHIbOBAaHA BOJA.

BcranopieHo, 1m0 cX0XKicTh HACIHHS B KOHTPOJIIBHOMY BapiaHTi cranoBuina 90%, Toi sk
3a koHreHTpaiit 0,5% 1 1,0% el noka3Huk 3HIwKyBaBcs 10 25-40% i 20% BixnosixHO. Mop-
(hoMeTpUUHi OKa3HUKHU MIPOPOCTKIB Yy JOCTIAHUX BapiaHTax 3arajgoM Oyiu HIDKYMMHU TOPIBHSIHO
3 KoHTpoJsieM. BonHovac 3aikcoBaHO CTUMYJTIOBAIBHUMIA BIUTUB TIPENapaTry Ha PicT Haa3eMHOI
YaCTHHM: JTIOBXKHHA TTarOHIB Y JOCIITHUX BapianTax (3,98—4,2 cM) epeBuIyBajia aHaJIOT149Hi IT0-
Ka3HUKH KOHTPOJBHUX pociuH (3,26—4,04 cm). OTprMaHi faHi CBiqUaTh Mpo HETaTUBHUIA BIDTUB
Perorianty Ha mpopocTaHHs Ha paHHIX €Tanax OHTOTeHe3y 32 OJHOYACHOT aKTHBAIlil POCTOBHX
TMPOIIECIB HA/I3EMHHX OpraHiB. Y JpyTiif cepii JOCHTiiB BUKOPUCTOBYBaIX KOoHIeHTparlii 0%, 1%,
2,5% 1 5%. BeranoBieHo, 1110 3a KoHieHTparii 1-2,5% cxoxicts pizko npuraidyBanacs (0-5%),
TOZI K Y KOHTposbHOMY BapiaHTi (0%) BoHO cTaHOBIIO 15-20%, a MOpOMETpUYHI ITOKa3HUKU
MPOPOCTKIB 3aJIHIIAIHCS HAHOUTHIT cTablTbHIME. 3a KOHIEHTparii 5% BiI3Ha4YeHO BapiaOebHy
BIZITOBI/Ib: CXOXKICTh KOJMBaJIacs B Mexax 15—30%, npu koMY cepeliHs JTOBXKHHA MaroHiB (10
11,9 cm) nepeBuiiryBaia KOHTPOJIbHI 3Ha4eHHs. Lle cBiqUuTh mpo BUOIPKOBY 0 Mpenapary, 3a
sikoi BiIOYBA€THCSI MPUTHIYCHHSI OUTBIIOCTI HACIHHSA Ta CTUMYJILIS POCTY OKPEMHX CTIHKHX
popocTKiB. [l OIHKK (Di3i0JI0riYHOrO CTaHy MPOPOCTKIB MPOBEACHO BU3HAYCHHS BMICTY
xJ0podiny a ta xopodiay b. YcTaHOBIEHO, IO BIUIMB PerommanTy Ha Macy JIHCTKIB 1 BMIiCT
(DOTOCHHTETHYHHX MIrMEHTIB Ma€ YiTKO BUPAKCHUH 0303aNCKHUI XapakTep. MakcuMabHi
3HAYEHHS MacCH JIMCTKA Ta BMICTY XJIOPO(UIIB a 1 b criocTepiraiy 3a 3aCTOCYBaHHS Iperapary B
KoHIeHTpanisx 0,5-1%, 1110 CBITYUTE IPO CTUMYJTIOBATILHUI BIUTMB HU3BKUX 103 Ha (POPMyBaHHS
Ta (PYHKI[IOHYBaHHS (POTOCHHTETHIHOTO arnapaTy. [lomabiie miaBUIeHHs KOHIIeHTpallii 10 1,5—
2,5% cympOBOKYBAIOCS 3HIDKCHHSIM JTOCTIPKYBAHIX MOKA3HUKIB, IO BKa3ye HA IHTiOyBalb-
HUIA, IMOBIPHO TOKCUYHHHN e(heKT HaIJTHIIKY Mpernapary.

Omxe, OTpUMAaHI Pe3yNIbTaTH CBiqYaTh, IO i peryisropa pocty Perommant Ha KMUH
3BUYAIHUI € KOHIICHTPaIiHO 3a1eXHOK0. HU3bKI KOHIICHTpaIlii penapaTy 31aTHI CTUMYJTIOBATH
PICT HaJ3eMHUX OPraHiB 1 MiIBUITYBAaTH ()OTOCHHTETUYHHI ITOTEHIIIAT IPOPOCTKIB, TOMI 5K ITi/I-
BUILICHI JI031 HETaTUBHO BIUIMBAIOTH HA IPOIIEC TPOPOCTAHHS Ta MOP(PO]i3i0NOridHi MOKAZHUKH
pociu. Lle miaTBepmKye HeoOXiAHICT CYBOPOr0 JOTPUMAHHS ONTHMAIBHIX KOHIICHTPALIH TpH
3aCTOCYBaHHI PETyJISATOPIB POCTY.
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NAPAMETPU CUMBIOTHUYHOI AKTUBHOCTI COYEBMLL XAPYOBOI (LENS
CULINARIS MEDIK.) 3A BIAUBY MIKPOBHWX MPEMAPATIB TA MPOTPYWUHUKIB

Tepnoninvcvkuil HayionanbHuil nedazoiynutl yuisepcumem imeti B. I namioka,
syn. M. Kpusonoca, 2, m. Tepronine, 46027, YVxpaina, e-mail: shelest.1995@ukr.net

Kozak V., Pyda S. PARAMETERS OF SYMBIOTIC ACTIVITY OF EDIBLE LENTILS
(LENS CULINARIS MEDIK.) UNDER THE INFLUENCE OF MICROBIAL PREPARATIONS
AND ANTIPOSONIC AGENTS. The results of the study of the parameters of symbiotic activity of
L. culinaris during mono-treatment of seeds before sowing with the microbial preparation
Rhizobophytes, Rhizobium leguminosarum biovar viceae (R. leg) strain: C4-30, 724, F 11-2, F 16-1
and against the background of the fungicides Laivit and Maksym during cultivation in the soil and
climatic conditions of the western Forest-Steppe of Ukraine. It was found that mono-treatment of
seeds with Rhizobiofit and R./eg C4-30 increased the nitrogenase activity of nodules by 2-2.5 times.

ITpo6rnema aedinuTy a30Ty B IPYHTAX CHOTOMHI € aKTyalbHOO IS OUTBIIOCTi arpapiis. 1i
BUpILIEHHS NOTpeOye MOLIYKY PKepeN HaaxomKeHHs No B IDYHTH Ta IULSIXIB 30UTbIIEHHS YaCTKH
cUMO10THYHOTO N> B arpoleHo3ax, 10 JOCATAEThC NUITXOM (POPMYBAHHS CTIHKOTO CHMOi03y
0000BHX i3 crien(piTHIMHI BHIaMH Oy)Ib00uKoBHX OakTepid (JIemimko Ta iH., 2022). CoueBHIld
xapuoBa (Lens culinaris Medik.) —oHa 3 HilIeBUX 3¢pHOO0OOBUX KYJIBTYP, IO CIIPHUSIE €KOJIOTiY-
Hiif ctabutbHOCTI arpoekocucteM (Yepuenb Ta iH., 2025), 3aBISKH 30aTHOCTI 70 Ol0JIOTIYHOI
(ikcarrii azoty 3acBoroe a0 80 kr/ra atMocdepHoro N; 1 3aiWIIae y IPyHTI IMIcis 30UpaHHS
Bpoxkaro Jio 120 kr/ra 6ionorigaoro N» (Ksitko, Caymsik, 2015). MeTtoro po6oTr 0yIto A0CIiTUTH
BIUIMB TIEpe/TIOCiBHOI iHOKYJIsMIT HaciHHs Puzoboditom (PB), R. leg mtamis C4-30, 724, ®11-2,
®16-1 Ta Ha (oHI BUKOPHUCTAHHS NMpOTpyHHUKIB JIaiiBiT (7it04a pedyoBHHA — AHU(EHOKOHA30I
50 1/i1, mipaknocTpoOiH 25 /11, mpoTiokoHazon S0 r/im) 1 MakcuM (xiroda pedoBrHa — DIy aHoK-
COHiN 25 1/11), Ha TapameTpy GpopMyBaHHS 1 PYHKITIOHYBaHHS CUMOIOTHYHUX cUCTeM L. culinaris
copty Red B rpyHTOBO-KTiIMaTHYHIX YMOBax 3axinHoro Jlicocteny Ykpainu. Y ¢asi hpopMyBaHHs
600iB BU3HAUaIM KUIBbKICTh OYyJIBOOYOK Ha KOpeHsX L. culinaris Ta iX a30T(IKCyBaIbHY aKTHB-
HicTh (ADA) anermienouM MetonoM (Hardy, 1968). JlocmimkeHHIM (OpMyBaHHS HOIYJISI-
IIHHOTO arapaTy COYEBHII BCTAHOBJICHO, IO Y BapiaHTaX 3 MOHOIHOKYJIAIIIEI0 HACIHHS IITaMaMHt
R. leg popmyBanachk Oinbina KiTbKICTh OyJIH00Y0K Ha KOPEHSX POCIIHH, TIOPIBHSIHO 13 KOHTPOJIEM
(8,1 mr./p.). Haiibinpury iX KiTBKICTH BUSIBICHO 38 MOHOIHOKYIIALIT HaciHHs Pb — 12,5 mT./p., mo
Ha 54% TepeBHIIy€e KOHTPOITh. 3a IHOKYJILSILIT mTaMamu R. leg 724 ta ©16-1 mOKa3HUK KUTBKOCTI
Oymp004oK 3pocTaB Ha 22,7 1 5,2% BimmoBigHO. 32 KOMOIHOBAHOTO 3aCTOCYBAHH IIpEHapary
MakcuM 13 mramamu R. leg BcTaHOBIIEHO MiacuiieHHs Oynbp6oukoyTBopeHHs: ®@11-2 —Ha 19,2%,
®16-1 — Ha 37,3%, Pb — Ha 20,3%. BcranoBneHo, mo ADA 6060B0o-pr300iaibHOrO CHMOi03y
30ipIIyBanace y 22,5 pasu 3a iHokyiii Pb ta R. leg C4-30 BiTHOCHO KOHTPOITIO, III0 KOPEITIOE
13 3pOCTAHHSAM MOKA3HHUKA KUTHKOCTI OYJIL00YOK Ha KOPEHSAX pOCIMH. HalO1IbI BUCOKOIO aKTHB-
HICTIO XapaKTepHu3yBajlach CUIMOIOTHYHA CUCTEMA, YTBOPEHA MICIIEBIMH HOIMYJIIISIMU OyI6004-
KOBHX OakTepiii 3a MOHOOOPOOKH HaciHHs JlaiiBiTom (0,058 £ 0,008 HmMons CoHa/poci. xrom), 1o
MITBEP/DKYE BIICYTHICTh TPHTHIYYBaJIbHOI il TipermapaTy Ha abopureHHi mramu R. leg.
Kommekcae 3acrocyBanns JlaiBity 3 R. leg C4-30 Ta R leg 724 crupwsino miOBHUIICHHIO
nokaszHuka ADA na 43,8 Ta 17,4% BianosigHo. BeTaHoBIEHO, 1110 00po0Ka HACIHHS MpenapaToM
MakcuM 3 MOAANBIIOI OaKTEPU3AIIE0 3HIKYBAJIa HITPOTCHA3HY AKTHBHICTH CHMOIOTHYIHOTO
amapary KyJbTypH, HE 3BaXKal09d Ha C(OPMOBaHY OLIBITY KUTBKICTH OyIBOOUKOBHX OaKTepiil.
OueBniHO, 3a BIDIMBY IMpernapaty MakcuM HOAYJSIIMHWA amapat PociuH (OpMYBaBCS
TIOTY)KHHI, e MEHIII aKTUBHUH.

Monoinokymsis Pb i mramamu R. leg Ta iX noeqHane 3aCTOCYBaHH i3 TPOTPyHHUKAMU
TIO-Pi3HOMY BIDIMBAIOTH Ha (hOpMyBaHHS OyIH0040K Ha KOPEHSIX COYEBHIII XapuoBoi copTy Red
Ta ix ADA 3a BUpPOIIYBaHHS POCIHH Ha )OHI CIIOHTAHHOI IHOKYIIAIIIT B yMOBax TepHOMUIBCHKOL
0011. O6po0Oka HacinHs mpenapatoMm JlaiBit migsuiryBana ADA Oyns0090K, yTBOPEHHX MiCLICBH-
MH TIOIYJSIisAMHA R. leg.
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®I3I0NOTMYHA OLIIHKA BOAOTOYTPMMYBAABHOI 3AATHOCTI AUCTKIB
COPTIB CITRULLUS LANATUS 3A PI3BHMX CMOCOBIB BUPOLLYBAHHA
TA SACTOCYBAHHA BIOCTUMYAATOPIB
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Kravets M., Grytsak L. PHYSIOLOGICAL ASSESSMENT OF THE MOISTURE-
RETAINING ABILITY OF LEAVES OF CITRULLUS LANATUS VARIETIES UNDER
VARIOUS GROWING METHODS AND APPLICATION OF BIOSTIMULATORS. The
moisture retention capacity of the foliage of common watermelon (Citrullus lanatus) was studied
depending on the cultivation technology (grafting, seedling and non-seedling methods) and the
effect of the preparations “Mikovital” and “Trevitan™”. It was found that the method of obtaining
planting material and the type of preparations (“Trevitan™” or “Mikovit”) used to treat seeds and
plants affect the water retention capacity of plants during the growing season.

[IpOayKTUBHICTH CUTHCHKOTOCIIONAPCHKHX KYJIBTYp MPSMO 3aICKUTH Bi BOJIIOro3abdesre-
YEHOCTI, OCKUIBKHM AE(ILUT BOIM MOPYILye KIO4OBI (izionoro-6ioximiuni npouecu (Kymrwi-
perko, 1975). BaxxnuBrUM IHIUKATOPOM MOCYXOCTIMKOCTI € BOIOYTpUMYBaJIbHA 31aTHICTE (BY3)
TKaHHUH, K4 BH3HAYAE€THCA OCMOTHYHUM ITOTEHINATIOM KITUHHOIO COKY Ta TiApO(MLIBHICTIO
konoimiB muromiazmu (Jlumap, 2021). KaByn 3suvaiinuii (Citrullus lanatus) € oHi€ro 3 IIpoBia-
HUX CBITOBUX KYJBTYp 13 BupoOHHUITBOM Oyn3bko 100 mute TouH (FAO, 2019). IIpote ycninmHe
KyJIbTUBYBaHHSI KaByHa B 3axiJHOMY perioHi YkpaiHu moTpeOye BIPOBAIKEHHSA aJallTHBHUX
arpoTEXHOJIOTIH JUTS HiBeITFOBaHHS KiiMaTniHux pu3ukiB (Hou, 2016).

MerToro AociimKeHHs OyIJIO OL[IHUTH BILIMB mpenapatiB « Trevitan™ ta « MikoBiTam» Ha
JUHAMIKY BOJIOrOYTPHUMYBAIBLHOI 31aTHOCTI JIMCTKIB KaByHa Ha PI3HUX €TallaX OHTOreHe3y Ta 00-
IPYHTYBaTH iXHIO e(DeKTUBHICTH AJISI MIJBUIIEHHS TOCYXOCTIHKOCTI KYJIbTYpH B yMOBaX 3axif-
Horo Jlicocreny Ykpainu. JlocnimkenHs npoBoaniy Ha coptax «Kpumcon CBit», «Boraux» Ta
riopumi « Tonrany, BUPOIIEHHUX 3a TPHOX TEXHOJIOTIH: po3caTHOT, HACIHHEBOI Ta 13 3aCTOCYBaHHIM
mereHnst. Cxema gociiny: KoHTpons, «Trevitan™ (Bapiant 1), «Mikositam» (Bapiant 2).
BonoytpumyBaibHy 34aTHICTh JIMCTKIB BU3HAYAIHN 3a MeTOIOM ApiaHa (Bekipuuk, 1984).

TexHomorist BUPOLYBaHHS Ta 3aCTOCYBAHHS O10MPETIapaTiB € BU3HAYATEHUMH YHHHUKAMHU
peryssiii BogHoro pexumy C. lanatus (Okon, 2020). Illemieni pocmmau copty «Kprmcon Cait»
Ha CTaJlii akTHBHOTO POCTY BUSIBWJIM HAWBHIILY CTIMKICTH JIO TPUBAJIOTO CTpecy, BennunHa BY3
cranoBuna 69-85% micist 24 ToaWH B’SIHEHHS, TOZI SK HACIHHEBHI CIIOCIO XapaKTepH3yBaBCS
HH3bKUM MOKa3HUKOM. 3acToCyBaHHsI Oionpenapaty «Mikositam» (B2) cTabini3yBaso MoKa3HUKH
BY3 micnst 4 rogun B’sHeHHA y copTy «Kpumcon CBiT» Ta ONTHMI3yBaJIo BOTHUI pexuM
meruieHnx pociut (39,3-44,8%). [penapat « Trevitan™ (B1) cnipusiB piBHOMIpHIN Aerigparartii
riopuny «Torram» 3a HaCIHHEBOTO CIIOCO0Y BUPOIITyBaHHS Ta MoKpamuB BY3 memnenoro copty
«Borauk», Ta cTaHOBUB 86,6% TicisA 4 TOX B STHEHHs. BCTaHOBIICHO, IO pO3caiHa TEXHOJIOT IS
rapaHtye cTabuIbHICTh BOJHOTO PEXUMY JIMIIIE HAa MOYaTKOBUX eTarax cTpecy (2 rom), Tofi K y
JIOBI'OCTPOKOBIH TepcrieKTHBI (24 ro) BOHA TIOCTYIAEThCS IICTUICHAM BapiaHTaM 4epe3 BUYep-
TIAHHS aJIalTHBHHUX PE3EpPBIB JIMCTKOBOTO amnapary. Haiiurny edekTiBHICTh mpenapary «Miko-
Bita» (B2) 3adikcoBano y copry «Bormmk» (po3camaumii crioci): mokasauk BY3 (24 ron)
3HU3MBCA 10 81,57%, 110 Ha 13% MeHIe NopiBHIHO 3 KOHTposeM. Jndepeniaris y 12,61%
MIATBEPIUKYE MOCHIICHHS BOJIOYTPHMYBAJIBHHIX BIaCTHBOCTEH Me3odimy min miero 6iomoOpusa.
Bonnouac y copty «Kpumcon Cait» (B2, po3cana) crioctepiraiocst 3pocTaHHSI €K30CMOCY BOJIU
10 90,8% (xoHTpOIE — 84,8%), 110 BKa3y€e Ha BUCOKHH a/IalITHBHHI OTEHITIAI.

Omxe, HAUBHIINIA aIANITHBHAHN ITOTEHITIAN 0 YMOB TPHBAJIOTO BOJIHOTO AediuTy 3a0e3-
Meyye TEXHOJNIOTis IIeIUieHHs . Buxopucranns npenapatiB «Trevitan™y» ta «MIikoBiTAD) €
e(eKTUBHMNM CITOCOOOM KOPEKIIii BOJHOTO PEXHMY, ajie BUMarae TUQepeHIIiHOBAHOTO MiAX0Ly
3aJICKHO BiJ{ COPTY Ta 00paHOi arpOTeXHIK! AL MiHIMi3aLlil KINIMaTHIHUX PU3HKIB y PETiOHi.
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MOPIBHAABHA OLIIHKA MOP®OIEHE3Y CAPSICUM CHINENSE
3A YMOB MNPUPOAHOIO TA KOHTPOABOBAHOIO LED-OCBITAEHHA
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sy I pywescoroeo, 4, m. Jlvsis, 79005, Vrpaina, e-mail: denys.lutsan@Inu.edu.ua

Lutsan D., Romanyuk N. COMPARATIVE EVALUATION OF MORPHOGENESIS
OF CAPSICUM CHINENSE UNDER NATURAL AND CONTROLLED LED LIGHTING
CONDITIONS. This study examined the effect of LED light in a phytobox on the growth of
Capsicum chinense cv. Habanero Dominicano. Plants grown under controlled LED environment
(3500 K, 16 h photoperiod) grew taller, developed larger leaves, and reached the generative phase
earlier than those on a north-facing windowsill. Some leaf deformations were observed under
intensified light. The results suggest that optimized LED lighting can accelerate growth and deve-
lopment in controlled cultivation.

JlocmimkeHHsT peryisiii pocTy 1 pO3BUTKY POCIMH 32 YMOB KOHTPOJBOBAHOTO CEpesio-
BUIIIA, 30KpEMa IITYYHOTO OCBITIIEHHS, — II€ IEPCTIEKTUBHUNA HAMIPAM CY4acHO1 (hi310J10Ti1 pOCIIUH.
3acrocyBanHsi LED-0CBITI€HHS J03BOJISIE CTBOPIOBATH CIIEKTPATIbHUIA CKIIaj CBITIIA, SKUii 6e3mo-
CepelIHBO BILIMBAE Ha PICT Ta PO3BUTOK POCIHHU. BopHOUacC MifBUIIEHHS IHTEHCHBHOCTI POCTY
MOX€ CYIPOBOJKYBATHCS 3MIHOIO (Pi3ioNoriyHuX motped pocivH. [1opiBHUIbHA OIIHKA BHUPO-
IIyBaHHs B yMOBaX IMPHUPOTHOTO OCBITIICHHS Ta B yMOBaX (PiTOOOKCY 3 IITYYHHM JKEPEIIOM CBIT-
JIa € BXKJIMBOIO JJI ONTUMI3aLlii MalorabapuTHUX CHCTEM KyJIbTHBYBAHHSL.

Merta po60TH — TOCTIINTH BILIMB IITYYHOTO OCBITICHHS B YMOBaX ()iToOOOKCY Ha MOpdo-
METPHYHI OKAa3HUKH Ta (ha3u po3BUTKY pociuH Capsicum chinense NOPIBHIHO 3 BUPOLTYBaHHM
Ha IMiIBIKOHHI.

006’exToM pociipxerHs Oymu pociuan C. chinense (copt Habanero Dominicano). ITpopo-
IIeHe HACIHHSA BHCa/UKYBaIlH Y Top¢’aHI Tabnetku 5 nucronana. 30 rpyAHs POCIUHU nepeca-
JUKYBAITH y 10-miTpoBi TOPIIMKH 3 TOpd’sIHMUM CyOCTpaTOM, TiCHs Yoro (POpMyBalIM J1Ba BapiaHTH
JIocTimy. Y mepriomy BaplaHTl POCITHHH BHPOILYBATH B yMOBaX cblT060Kcy 3a TeMmepaTypu 22—
26°C, BigHocHoI Bojyrorocti 0au3sEKk0 40—50% Ta moctiiiHoi BeHTHisiil. OcBiTiaeHHs 3a0e3re-
gyBaii LED-cBiTmiibHEkoM Ha giomax LM301H (3500 K) motyxnictio Gimseko 120 Br;
¢otonepion ctaHoBuB 16 rox (08:00-00:00), Bincrans g0 pocnunu — 50 cM. Y IpyroMy BapiaHTi
POCIIMHY BHPOIITyBAJIM Ha MiJBIKOHHI 3 MIiBHIYHOTO OOKY 32 YMOB IPUPOIHOTO OCBITJICHHS 0e3
CHCTEMHOTO JIOJaTKOBOTO ITiZICBIYyBaHHSA. TeMIiepaTypHUil pexxuM OyB OIHAKOBHH B 000X
BapianTax. [lomms 3niticHioBamm Bogoro (pH ~ 7 ta EC = 0,3 MCwm/cm).

MopdomeTpryHy OLIHKY MTPOBOAWIIN Yepe3 55 mib micns nepecanku (23 motoro). Busna-
YaJI BUCOTY POCJIMH, AlaMeTp KPOHH, JOBKHHY HaHOUTBIIOT IMCTKOBOI IIACTHHU Ta (asy po3-
BUTKY. BcTaHOBNEHO, 1110 Y BapiaHTi B yMOBaxX (DITOOOKCY POCIMHH XapaKTepHU3yBaIHCs IHTEH-
CHBHIIIIAM POCTOM. BricOTa X poCIMHM BUSBUIIACS OUTHINIO0 HAa 55% B TIOPIBHSHHI 3 T IBIKOH-
HSM; JllaMeTp KpOHH — Ha 66% Oiiblle; JOBKHHA HAKOUTBIIOI JIUCTKOBOI TIAaCTHHU — Ha 57%
Ounpine BigmoBimHO. KpiM TOro, y pociuH, BHPOLIEHHX B yMOBax (hiTOOOKCY, 3adhiKCOBaHO
Hepexiz 10 TeHepaTuBHOI a3y (popMyBaHHS OyTOHIB), TOAI SIK y BapiaHTi MiABIKOHHS POCIMHU
nepeOyBaliil y BEreTaTUBHOMY cTaHi. Pa3oM 3 TUM y BapiaHTi 3 IITYYHUM OCBITJICHHSIM CIIOCTE-
pirammcst okpeMi 03HaKH (Hi310JIOTTIHIX MOPYIICHB JIMCTOBOI IUACTHAHY, IO MOYKE CBLIYUTH IIPO
TIBHIIIEHY METa0OJIYHy aKTHBHICTh Ta 3pOCTaHHS TOTPEOU y MaKpo- i MIiKpOeIeMeHTax MpH
BUPOIILyBaHHI B yMOBax (hiTOOOKCY.

OTtprMaHi pe3yJIbTaTH BKa3yrOTh Ha T€, III0 OCBITJICHHS B yMOBaX (hiTOOOKCY CrIpHsie po3-
BUTKY Ta IpHUCKOpeHHIo nepexony C. chinense no reHepaTuBHOI (a3u. BogHodac eeKTHBHICTD
KOHTPOJILOBAaHUX CUCTEM BHUPOIIYBaHHS 3HAYHOIO MiPOIO 3aJIEXKUTh BiJl y3rOXKEHOCTI CBITIIOBOTO
PEXHMY 3 TapaMeTpamMi CepeIOBHIA.
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ME3OCTPYKTYPA AUCTKOBWX MAACTUHOK KYKYPYA3KM CONOAKOI
3A OBPOBKN CUHTETUYHUMU PICTCTUMYNATOPAMU

Binnuyvkuil 0eporcasnuil neoazoziunuil yrisepcumem imeni Muxaiiia Koyroburcvroeo,
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Mazurkevych A. MESOSTRUCTURE OF SWEET CORN LEAF BLADES UNDER
TREATMENT WITH SYNTHETIC GROWTH STIMULANTS. It was demonstrated that the
application of 1-NAA and 6-BAP led to a significant thickening of the leaf blade due to the
proliferation of the chlorenchyma. 6-BAP reduced the number of epidermal cells and stomata on
the abaxial surface of the leaf, while simultaneously increasing their individual surface area. In
contrast, I-NAA did not affect the number of epidermal cells but reduced their area and
promoted an increase in both the number and size of stomata, thereby expanding the total
stomatal surface area.

BynoBa Ta QyHKITIOHYBaHHS JIMCTKOBOTO arapaTy CyTTEBO BIUTHBAIOTH Ha HpO,Z[YKTI/IBHiCTL
CUTBCBKOTOCTIONAPCHKUX KyIbTYD. i1s peryjmun TPOYKIIFHOTO TIPOLIECY B MPAKTHIL arpapHOTo
BUPOOHHIITBA BUKOPUCTOBYIOTH CHHTETUYHI plCTperJIHTopI/I Cepen HEX HatOLTBII 3aCTOCOBYBA-
HHUMH € CTUMYJIITOpH. Lle npenapary mmpokoro criekTpy Jii. BoHu npuIiBHonIyoTh 103piBaHHs,
30UTBIIYIOTh MPOIYKTHBHICTH Ta IMOKPAIYIOTh SKICTh YPOJKaro, MiBHUIIYIOTh CTIHKICTh IO He-
crpuATIHBHX (akTopiB cepenonumia (Talalayeva et al., 2021).

V 3B’53Ky 3 BHILIE3a3HAUYCHUM, BOXKIIMBO 3’ICYBaTH BIUTUB PICTPEryJISTOPIB HA ME30CTPYK-
TYpHY OpraHi3alito JUCTKa KyKypyA3U COJIOAKO] SIK OJHOTO 13 BaXIMBUX (haKTOpiB (popMyBaHHS
0610710rYHOT TPOYKTUBHOCTI KYJIBTYPH.

JlocTimkeH s POBOAMIIA Ha HABYAITLHO-IOCITITHUX MOJISIX BiHHMIIBEKOT 0077aCHOT CTaHIIii
FOHUX HaTypaiicTiB. PocimHM KyKypyI3u colofkoi copty «/lkamanay BpaHIli 0OpoOJsumM 3a
JIOTIOMOT 010 paHieBoro onpuckyBada CO-12 Marolex 0,005% po3uuHaMu peryisiTopiB pocTy
1-HadTunouroBoro kucioror (1-HOK) ta 6-6ensunaminonypurom (6-bBATT).

3abip mMaTepiay IyIsi BUBYEHHS ME30CTPYKTYPHOI OpraHizalii JIMCTKOBOI IDTACTHHKH IPO-
BoWITH Y (a3l popMyBaHHS KadaHa. [1J1s HOro KOHCEepBallil 3aCTOCOBYBAIM CYMIIll pIBHUX YaCTHH
€TUJIOBOTO CIIUPTY, TIILIEPUHY, BOAH 3 ToAaBaHHAM 1% dhopmaniny. BuzHaueHHS po3MipiB KITITHH
1 OKpeMUX TKaHWH 3/iHCHIOBAIIN 32 JIOTIOMOTOI0 MiKpocKkomna «Mukme-1» Ta OKyJIsipHOTro MiKpo-
Merpa MOB-1-15%. JIig 1bOro BUKOPHCTOBYBAIM YAaCTKOBY MAIlCpallil0 TKAHWH JHCTKA. SIK
Marepyrounii areHT O0ya0 00paHo 5% pPO34MH OLUTOBOT KUCTIOTH B 2 MOJIB/T XJIOPHIHOI KUCTIOTH
(Kyp’sra, 1999). [ToBTOpHICTH ME30CTPYKTYPHUX BUMIPIB 35-pa3oBa.

Pe3ympraTé HamIMX MOCTIHKEHD CBIMYATh, IO CTUMYJITOPH POCTY JTOCTOBIPHO 3MEHIITY-
BaJTM TOBIIMHY BEPXHBOTO €MiIePMiCy Ta TIOTOBIIYBAIN JIUCTOK 3a PAXYHOK PO3POCTAHHS XJIO-
penximu Ha 17% 3a aii 1-HOK Ta Ha 31% micns 3actocyBanss 6-BAIl, mo moxe OyTu nepen-
YMORBOIO ITiIBUIIEHHS (DOTOCUHTETUYHOT aKTUBHOCTI POCITHH Ta 3POCTaHHS iX 010JI0TIYHOI Mpo-
JTYKTHBHOCTI.

3acToCyBaHHS CHHTETMYHOTO ayKCHHY HE 3MIHIOBAQJIO KUIBKOCTI KIITHH €MiIepMiCy Ta
3MeHIyBao ix mronty Ha 12%. IIpu mpomy, 3a aii 1-HOK crocTepiranacst TeHIEHITs 10 3poc-
TaHHS KUTBKOCTI IpoMXiB Ta Ha 17% 30ubInyBanacs ix ruroma. B pe3ynbTarti 3adikcoBaHo 3poc-
TaHHS IDIOMII IPOIMXOBOT HoBepxHi Ha 23%.

CuHTeTHYHHH TUTOKIHIH Ha 17% 3MEHITyBaB KUTBKICTh KIIITHH CIiIepMicy Ha abakciaib-
Hilf TOBEpXHi JICTKA Ta 301MbIIyBaB IUIONTY IHX KIiTHH Ha 15%. 3a 06pobku 6-BAIl Ha 11%
3MEHIITyBaJIacs KiJIbKICTh MPOJIHXIB i Ha 9% 3pocTana ix miomnta. Y pe3ynpTaTi IIoma MPOJHX0BOl
MIOBEPXHi Majia TeHACHILIO 10 3MEHIIeHHs. Taki 3MiHH y TIPOAMXOBOMY araparti KyKypy/I3H 3a JIii
CHHTETUYHOTO IUTOKIHIHY MOXKYTh 3HIDKYBATH PIBEHb TPAHCHIpAIil Ta ITiIBHUIYBATH MOCYXO-
CTIMKICTh POCIIHH.
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BM3HAYEHHSA BMICTY KAPOTWUHOIAIB Y AIKAPCbKMX POCAMHAX
KAPIATCBbKOTIO MEPEATP'H APOTOBUYYNHIA

Lpocobuybkuii deparcasHuil yHigepcumem imeri leana Opanka, eyn. leana Oparka, 24,
M. [poeobuy, 82100, Yrpaina; e-mail: anastasiia.markovych@dspu.edu.ua

Markovych A., Monastyrska S. DETERMINATION OF CAROTENOID CONTENT
IN MEDICINAL PLANTS OF THE CARPATHIAN FOOTHILLS OF THE DROHOBYCH
REGION. Carotenoids are natural pigments that perform various biological functions in the body.
The purpose of this study is to compare the carotenoid content in extracts of certain medicinal
plants collected within the city of Boryslav, in the vicinity of Bukovytsia Mountain. The research
results established that the highest carotenoid content was found in the leaves of Plantago major
and Polygonum hydropiper, while the lowest concentration was observed in Arctium lappa
extracts. In the leaves of Atriplex patula and Cichorium intybus, the carotenoid levels were within
the medium range and were close to each other.

KapotuHoinu € omHMMHM 3 HaMBaXJIMBIIMX 1 HAMYUCENBHIIINX POCIMHHUX IMrMEHTIB,
3HAUEHHsI SKUX YIS OpPTaHi3My JIFOJMHH Ta 11 KUTTETISTIBHOCTI Benmmye3He. BoHM BimirparoTh
BKJIMBY POJIb y (POTOCHHTE3I, 3aXHUIL[AI0UH POCIMHH BiJl TIOLIKOPKEHb, BUKJINKAHUX COHSYHUM
CBITJIOM, OepyTh Y4acTh y MEPETBOPEHHI CBITJIOBOI eHeprii. KapoTHHOIMM He CHHTE3yIOThCS B
OpraHi3Mi JIFOJIMHH 1 TBAPHH, OTHAK BUKOHYIOTH 0arato pi3HOMaHITHHX 01070TTYHUX (QyHKITIH. L1
CIIOJTYKH € BYKIMBUMU IS 3]10POB’ Sl JTIOAWUHH 3aBISKH CBOIM aHTHOKCHIAHTHUM BJIaCTHBOCTSIM,
III0 3YMOBJICHO B3a€MOJI€IO0 3 BUIBHUMH paJuKalaMy Pi3HUX THUMIB. BOoHM 3aXMINAOTh KIITHHU
BiJl OKHCHIOBAJIBHOTO CTpeCy, OepyTh y4acTh B OKHCHO-BITHOBHUX PEAKIIAX, HOPMAIi3YIOTh pi-
BEHb CIIO’KUBAHHS KHUCHIO TKAHUHAMH OPraHi3My. AHTHOKCHIIQHTHI BJIACTUBOCTI KQpOTHHOIIIB
3YMOBITIOIOTH (POTO3aXHCHY, PaIiONPOTEKTOPHY, AaHTUMYTareHHY Ta aHTHKAHIIEPOTeHHY (hyHKITT.
BoHu BOOiFOTH BITAMIHHOKO aKTHBHICTIO, IEPETBOPIOIOYNCH Y BiTaMiH A, HEOOXIAHUIN IS 310-
POB’s HIKipH, 30py Ta iMyHHOI cuctemu (CimoHoBa, 2010).

Mertoro JocikeHHsT OyJI0 TIOPIBHSIHHS BMICTY KapOTHHOINIB B €KCTpaKTaxX JCIKHX JIi-
KapchKux pocimH. O0’€KTaMH JOCIIKEHHS OYyIIM pOCIHHM, IO TIOMIHMpeHi B paiioni Kapmar-
cbKoro epearip’st Jporoduaunnm. JIist 3pydHOCTI IPOBEACHHS OCIIIIB OLIBIIICTh POCITAH 30H-
paimu B Mexxax micta bopucnas, a came, Ha okonuIsix ropu bykosuiis y 20242025 pokax. Jms
JOCTI/PKCHHSI BUKOPUCTOBYBAIN 3aMOPOXKEHE MOJPIOHEHE JIUCTA 5 NIKapChKUX POCIUH, SIKI
HalJacTiIre 3ycTpiyaivcs Ha I AUISHIN: Tipyak mepueBuid (Polygonum hydropiper), nobona
poskumncta (Atriplex patula L.), nonyx cnpapxHiid (Arctium lappa), TONOPOKHUK BETUKHHA
(Plantago major), naxopiit 3puuaitanit (Cichorium intybus L.). BMICT MirMeHTIB BH3HAYAH Y
CIIUPTOBOMY €KCTPAKTI CIIEKTPO(OTOMETPUYHO MPH A0BXKKHI XBITi 480 HM.

Y pe3ynbTati H0CTiHKEeHb BCTAHOBJICHO, 1[0 HAWBUIINM BMIiCT KAPOTHHOI/IB BHSABICHO y
muctkax P. major ta P. hydropiper, a HaifHIKX4Ya KOHIICHTpAIIis B eKcTpakTax 4. lappa. Y nucTkax
POCITHH JI000IM PO3KHUIUCTOT Ta IIMKOPII0 3BUYAHOTO MOKA3HUKH BMICTY KapOTHHOIIB 3HAXO-
JUJINCA Y CEpPelHIX Mexax 1 Oyim OIM3bKUMH MiX COOOI0.

TakuM YMHOM, MOPIBHSUIBHUI aHaNi3 BMICTY KapOTHHOINIB Y JOCHIIKYBaHUX POCIMHAX
MOKa3aB 3HAYHO BHILIMH BMICT LIMX CIIOJYK Y JIMCTKAaxX Tipyaka IMEepLEBOro Ta MOJOPOKHHKA
BEITMKOTO Y MOPIBHSHHI 3 JIOITYXOM cripaBkHiM. [lofansimne mocimimpkeHHst 010J0TYHO aKTHBHHX
PEYOBHH IMX POCIIMH MOKe OYTH 3aIIpOIIOHOBAHO TSl CTBOPEHHS KOMIUIEKCHHX (hiTonpenaparis
Ta 610JIOTIYHMX T00ABOK, IO CIIPUSTUMYTH 3arajJbHOMY 3MIITHEHHIO 3I0POB’S 1 3aXHCTy Opra-
Hi3MY BiJl XpOHIYHHX 3aXBOPIOBAHb.
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MPOBAEMA AMAMTALII TILIA CORDATA TA ACER PLATANOIDES
AO YMOB MICbKOI'O TA NPCbKOI0 CEPEAOBULL,
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Nalapsha Y., Mamchur O. THE PROBLEM OF ADAPTATION OF T/LIA CORDATA
AND ACER PLATANODES TO URBAN AND MOUNTAIN ENVIRONMENTS. The
peculiarities of adaptation in Tilia cordata and Acer platanoides to urban and mountainous
environments were analyzed. The influence of major abiotic and anthropogenic factors on the
morphological, physiological, and biochemical parameters of these plants was assessed. It was
established that A. platanoides is characterized by greater ecological plasticity and higher resis-
tance to low temperatures, whereas 7. cordata functions more effectively under urban conditions,
provided that sufficient moisture is available. The obtained results can be used for the scientifically
grounded selection of tree species in landscaping systems.

B ymoBax iHTeHCHBHOI ypOaHi3alii Ta 3MiH KJIiMaTy ocoOJMBOi aKTyaJlbHOCTI HaOyBae
npodIieMa ajianTarii JepeBHUX POCIHH 0 PI3HUX EKOJIOTTYHNX YMOB. MiChKe CepelOBHIIIE XapaK-
TEpPU3YETHCS CHEM(BIYHIM KOMIUIEKCOM aHTPOITIOTEHHHUX CTPECOBHX (aKTOpiB: 3a0pyIHEHHIM
TOBITPSI, YIIUTBHEHHSM 1 3aCOJICHHSM TPYHTIB, TT1IBUILICHOIO TEMIIEPaTYPOFO, Ae(IIIMTOM BOJIOTH
Ta 0OMEKEHIUM KOPEHEBUM JKUBJICHHSAM. HaTOMIiCTh TipChKi €KOCHCTEMH BiI3HAYAFOTHCS HU3bKH-
MH TeMIIepaTypaMi, 3HAYHHUMH JOOOBHMH AMILTITYJaMH, CHJIBHHUMH BITPaMH, ITiIBHILICHAM
piBHEM yIbTpadioneToBOro BUIPOMIHIOBAHHS Ta 01THUMHU KaM STHUCTUMU IPYHTAMH.

Cepen aepeBHUX TOpiJ, IO HMIMPOKO BHKOPHCTOBYIOTHCS B O3€JICHEHHI Ta MPHUPOJHUX
Haca/DKEHHIX €BpOITH, BXIMBE MicIle 3aiiMatoTh Tilia cordata ta Acer platanoides. Obunpa
BHJIM XapaKTEPU3YIOThCS 3HAYHOIO EKOJIOTIUHOIO IDIACTHYHICTIO, TIPOTE iXHI peaKilii Ha YMOBH
MICBKOT'0 Ta TiPCHKOTO CEPEAOBHUILl MAtOTh CBOI BIAMIHHOCTI. 3TiJHO 3 JIITepaTypHUMH JaHUMU,
A. platanoides € yHiBepcaIbHUM BHOM JUISI BUKOPUCTAHHS B PI3HUX EKOJIOTTYHUX YMOBaX, TOAL
sik T. cordata MONINBHIIIIE 3aCTOCOBYBATH B 03€JICHEHHI TEPUTOPIH 13 TOMIPHAM aHTPOIIOTCHHIM
HABaHTA)XEHHSIM Ta JJOCTATHIM PiBHEM 3BOJIOKCHHSI.

JlocmimKeHHs afanTaliiiHAX MEXaHI3MiB LIUX BHUIIB JO3BOJISIE OLIHUTH TXHIO CTIMKICTh 10
a0loTHYHMX CTpeECiB, BU3HAYUTH EPCHEKTUBHICTH BUKOPHCTAHHS y PI3HUX NPUPOAHO-KITIMATHY-
HHX yMOBAax Ta po3poOUTH HAyKOBO OOIPYHTOBaHI peKOMEH/AIIii 010 03eNeHeHHs. Came ToMy
METOFO Haliol poOOTH OYJIO JTOCTIIUTH OCOOIMBOCTI OHTOTEHE3Y JAePEeBHUX POociuH 1. cordata Ta
A. platanoides 3a yMOB pi3HOTO PiBHS aHTPOIIOIEHHOTO HABAHTAXKEHHS, 3’ICYBaTH MEXaHI3MU
aJiarnTarii UX POCITHH JI0 HECTIPUATIMBHX YAHHUKIB yPOAHICTHIHOTO BILTURBY.

3ariaHOBaHO BIPOOBXK BereTariidHoro mnepiomy 2026 (KBITEHb-)KOBTEHb) 3IIIHICHIOBATH
KOMIUTEKC (DEeHONOTTYHMX, MOP(ONOoriyHuX, (i3i010r0-0i10XiMIYHHX, €KOJIOTTYHUX JTOCHIIKEHb
(HacTaHHS OCHOBHMX CTaJIili OHTOTrC¢HE3y, BH3HAUCHHS IUTOMI JIMCTKIB, BMICTY XJIOPOQIIIB Ta
KapOTHHOI/IB, aCKOPOIHOBOI KHCJIOTH, aKTUBHOCTI (DEPMEHTIB aHTHOKCHJIAHTHOTO 3aXHCTY, Ha-
TPOMaIKEHHS Ty Ha JIUCTKAX TOIIO).

OOpani 17151 1oCIipKeHs TokaniTeTu 1. cordata Ta A. platanoides naroTh 3MOTy IOPIBHSITH
BIUIMB PI3HOTO PiBHS AHTPOIOTCHHOTO HABAHTAXXCHHS: Bill IHTEHCHBHO YpOaHI30BaHOTO Yy
M. JIBBIB 3 IiJIBUIICHUM TPAHCIIOPTHUM 3a0pyIHEHHM Ta y M. CTpHIi 3 IIOMIPHAM TEXHOTCHHAM
BIUTHBOM JI0 IIPUPOTHHUX YMOB CKOMIBCEKUX beckumiB sk TepHuTOpii 3 MiHIMATEHEM aHTPOIIOT CH-
HHM BIIIMBOM.

JlocmimpKeHHs afanTalifiHIX MEXaHi3MiB IIUX BHIIB JI03BOJISIE OLIIHUTH TXHIO CTIMKICTh 110
a0ioTHYHMX CTpeciB, BU3HAYUTH NEPCIEKTHBHICTS BUKOPUCTAHHS y PI3HUX MPUPOAHO-KITIMaTHY-
HHUX yMoBax. OTpHMaHi pe3yJIbTaTH CIyryBaTUMYTh OCHOBOIO PEKOMEH/IAIIiH 100 03e/IeHEHHS
Ta ONTUMI3allil BUIOBOTO CKJIaTy HAaCcaXKEHb Y MICHKHX 1 TiPCBKHX €KOCHCTEMAX.
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BMNAMB HITPATY CPIBAA HA ®I3IONOIYHI TA BIOXIMIYHI
MAPAMETPU ROSA CANINA L. B YMOBAX IN VITRO

Kapnamcoxuii hayionanvnuil ynisepcumem imeni Bacuna Cmegpanuxa, gyn. Ianuyvka, 201 B,
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Nykolyshyn V., Vakiv Ju., Kilchytska U., Savchuk Y., Husak V. THE EFFECT OF
SILVER NITRATE ON THE PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS OF
ROSA CANINA L. IN VITRO. Silver ions can induce oxidative stress and disturb plant metabolism,
but AgNO: is also used in plant biotechnology (e.g., as an ethylene inhibitor). We evaluated how
AgNO:s in the culture medium affects pigment composition and antioxidant-related metabolites
in Rosa canina leaves grown in vitro. AgNOs decreased chlorophyll a and b contents, did not
significantly change carotenoids, and increased anthocyanins at the highest dose. In parallel,
ascorbic acid decreased, vitamin P (flavonoids) increased at higher doses, and high-molecular
thiols declined at the highest concentration while low-molecular thiols remained stable. These
responses indicate a shift from chlorophyll-dependent photosynthetic potential toward stress-
protective antioxidant strategies.

Hitpar cpibna (AgNOs) mUpoKo 3aCTOCOBYIOTh Y KyJIbTYPl TKAHUH K PETYISATOP POCTO-
BHX TIPOIIECIB, OJTHAK 10HW Ag" MOXKYTh CIIPUYUHATH CTpec 1 IepeOyIoBy MeTadoIi3My POCIIHH.
Meroro pobotH OyITo OLHWTH BIUTHB Pi3HUX KoHIEHTpaiit AgNOs y TOXKUBHOMY CEepEeIOBHIII
Ha (HOTOCHHTETHYHI MIrMEHTH Ta AHTHOKCHIAHTHI MeTaOoNTH y JmcTKax Rosa canina L.,
KyJIbTUBOBAHOI in Vitro. PocIvHY BUpOLIyBanu Ha cepeoBHILi Mypacire-Ckyra 3a CTaHAapTHUX
YMOB OCBITJICHHSI Ta (oTorepiony; 3actocoByBanu AgNO; y niana3oHi KOHIEHTparii 10 50 Mr/i.
BuzHauanmv BMICT XJIOpOQ1LIiB ¢ i b, KAPOTHHOIIB Ta aHTOIIaHIB CIIEKTPOPOTOMETPHYHO, & TAKOXK
BMicT BitamiHy C, BiTaMiHy P i TIOJNBMICHUX CITONYK; CTATUCTHYHY 3HAYYIIICTh OILIHIOBAIH 3a
kputepiem dannera (p < 0,05).

Iokazano, 1m0 AgNOs iCTOTHO 3HMKYE BMIiCT OCHOBHUX (DOTOCHHTETHYHHX MirMEHTIB!
xyopo¢in a 3MeHmryBascst Ha 48%, 49% 1 70% 3a 1, 10 i 50 mr/n BiamoBigHO, a xopodir b — Ha
40%, 33% 1 55% mo10 KOHTPOJIFO. BMiCT KapOTHHOIIIB y AOCITIHAX BapiaHTaX CTATUCTUYHO HE
BiZIpi3HABCSI Bi KOHTpOIr0. HaToMicTs BMicT aHTOIIIaHIB 3pocTaB: 3a 50 mr/m AgNOs 3adikcoBaHo
migBuUIeHHs mpubmm3Ho y 1,8 pasa, 10 y3romKyeThes 3 IXHBOIO POJUTIO Y MPOTHIT CTpecy Ta
HelTpastizanii akTHBHUX (opM KucHio (ADK).

ITapanensHO BUSBICHO 3MiHHM He(hepMEHTATHBHOI aHTHOKCHIAHTHOT JIaHKH. BMicT BiTami-
Hy C samxyBaBcs 3a 1, 10 ta 50 mr/n AgNOs, o Moxe BimoOpaxaTy HOro BUTpaTH Ha 3HEI-
kommkeHHss ADK. Buicr Bitaminy P (pnaBonoiziB) miaBuiryBascs 3a 10 ta 50 mMr/i1, iMOBiIpHO, SIK
KOMIIEHCATOpHA BIAMOBIJh HA 3MEHIIICHHS acKOpOaTy Ta TMOCUJICHHS! OKCUIaATUBHOT'O HAaBaH-
TaXEHHsA. BMICT HU3BbKOMOJIEKYJSIPHUX TIiOJIiB HE 3MIHIOBABCS B YCbOMY JIOCIiPKEHOMY
Jliana3oHi, TOMI K BUCOKOMOJICKYJISIPHI TIiOJIM 3HFDKYBAJIUCS 32 HAWOUTBHINOI KOHIIEHTpAIT
AgNOs, mo Moxe OyTH moB’s13aHO 3 B3aemoniero Ag' i3 -SH rpymamu 6inkiB abo mpurHi-
YeHHAM O1JIKOBOTO CHHTE3Y.

Omxe, AgNOs y cepelIoBHILI in Vitro BUKIHMKae iepeOdynoBy Merabomnismy R. canina L.:
NPUTHIYCHHS XJIOPOQUIEHOTO IMyJIy MpH CTaOUIBHUX KApPOTHHOINAX MOETHYETHCS 3 aKTHBALIEIO
«CTPECOBHX MIrMEHTIB (AHTOLIaHIB) Ta 3MIHOIO OaNaHCy aHTHOKCHAAHTIB (| Bitamin C, 1BiTamid P)
1 TiONBMIiCHHX CHONyK. Taki MOKAa3HHKHA MOXYTh OyTH BUKOPHCTaHI SK OIOXIMiYHI MapKepH
BI/IMIOBI/i IIMIIIMHY Ha BIUTUB Ag" Y 610TEXHOIOTYHUX MPOTOKOJIAX.
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HogikoBa A., Puzkenko O., XyropHiok M.
AVCTKOBUIN ATTAPAT KBACOAI 3A Al TIBEPEAIHY TA AHTUTIBEPEAIHY

Binnuywruil 0eporcasnuil neoazoziunuil ynisepcumem imeni Muxatina Koyroburcwroeo,
eyi. Ocmposvroeo, 32, m. Binnuys, 21100, Yrpaina, e-mail: rogachv@ukr.net

Novikova A., Ryzhenko O., Khutornyuk M. LEAF APPARATUS OF BEAN UNDER
THE ACTION OF GIBBERELLIN AND ANTIGIBBERELLIN. Growth regulators significantly
influenced the morphogenesis and productivity of beans of the Skorospilka variety. GAs stimulated
shoot growth (up to 21%) and increased the number of leaves, while the retardant EW-250
inhibited growth (-15%) and reduced their number, but both grow regulators increased the mass
of leaves. Under the action of GAs, the leaf area and leaf index increased, while EW-250
contributed to an increase in the content of chlorophylls, carotenoids and chlorophyll index. Both
regulators increased the specific mass of the leaf, and EW-250 also caused a thickening of the leaf
blade and the development of assimilation tissue.

JIucTok — ocHOBHMI (DOTOCHHTE3YFOUHMI OpraH POCIVHH, Bijl SKOTO y 3HAYHIA Mipi 3a-
JISKHUTH Ol0JIOTIUHA HpOHYKTI/IBHiCTB cinbcmorocnoz[apcsmx KYJIBTYp. 3 METOFO PETYJIAIIT pOCTy,
PO3BHUTKY Ta MPOAYKIIHHOTO MPOIECY B MPAKTHIL arpapHoro BUPOOHHMIITBA BUKOPUCTOBYIOTH SIK
CTHMYJISITOPH POCTY TiOepesiHOBOT MPUPOIIH, TaK i aHTI/IF16epeJ'IlHOB1 npenapati. Bonu 36is-
IIYIOTh IPOAYKTHBHICTH Ta IOKPAIIYIOTh SIKICTh arpapHOi IPOAYKIIii, ITiIBUIIYIOTh CTIHKICTh 0
HECTIPUSTIMBUX (haKTOPIB 30BHIIIHLOTO cepelloBHINa Ta XBopoob 1 maroreHis (Kyp’sta, 2009). ¥
3B’SI3KY 3 IMM, BKJIMBO 3’SICYBaTH BIUIMB PI3HOCTIPSIMOBAHHX PICTPETyJIATOPIB HA JICTKOBUI
arapar KBacoJli 3BUYaifHOi SIK OZHOTO i3 OCHOBHUX (hakTopiB (popMyBaHHs 0i0J0TTIHOT MPOIYK-
THUBHOCTI KyJIbTYpH.

JlocimipkeHHS IPOBOIMIIM Ha AOCIIIHUX NOISX BiHHUIBKOT 00JacHOT CTaHIIil FOHUX Ha-
TypaiicTiB. Pociman kBaconi copty «CKOpPOCHLIKa» BPaHIl 0OpOOIISLIH 3a JJOIIOMOTOI0 paHIle-
Boro obmpuckyBada CO-12 Marolex 0,005% poszumHoM ribepemoBoi kuciotn (I'Ks) Ta
perapaantoM TedykoHazosaoMm (EW-250) y nosysansi 0,025%. OitoMeTpryHi MOKa3HUKH ITiJ1 4ac
JPiOHOAUTAHKOBUX AOCTIAIB (BUCOTY POCIHH, Macy CHpOi Ta CyXOi PEYOBHMHH, IUIOIILY JIUCTS),
HEHOTUYHI TIOKa3HWKH, TIOKa3HUK MUTOMOI Mach JHCTs Bu3Hadamu Ha 10 pocnmHax. [Lmommy
JMCTKIB BH3HAYAJIM BAarOBHM METOAOM. BMICT MIrMEeHTIB BH3HAYamd Ha cr[eKTpO(bOTOMeTpl
ULAB 102UV (KHP) Perynsaropu POCTY 3yMOBITIOBAJIH 3MiHM y MOp(¢orenesi i HpO}]yKTI/IBHOCTl
pociuH KBacodi. PetapaanT rasmyBaB pict narona Ha 15%, a ['K3 30inbiryBana niHilHI po3mipu
pociuH 10 21%. [Ipenapaty iCTOTHO BIUTMBAIM HA JIMCTKOBHII amapaT POCIUH KBAcoJi COPTY
«Ckopocminkay. ['K3 30inbIryBany KUTBKICTB JIMCTKIB HA pociuHi Ha 12%, a EW-250 3MeHtTyBas
Ha 14%. Pazom 3 TuM, 00mzBa Ipenapaty 30UTHITYBaIN Macy CHPOI i CyX0i peYOBHHH JIICTKIB HA
TpeTHHY B TIOPiBHAHHI 3 KOHTposieM. [lnoma nucTs Ta TMCTKOBUH 1HAEKC HacahkeHb 3a fii ['Ks
3poctanu Ha 28 Ta 30% BiANOBiIHO, a micis 3actocyBanHs EW-250 marnu TeHIeHIIi0 10 3pOCTaH-
Hs1 (8-9%). Ilicas oOpobxu kBacomi EW-250 BinOyBanocs 3pocTaHHS BMICTY CyMH XJIOpo(isiiB
(a + b) Ha 33%, Tomi sk 32 00poOku I'K3 moka3HuK 3MeHITyBaBcs Ha 14%. Bmict kapoTHHOIIIB
TICIIs 3aCTOCYBaHHS peTapaanTy 3pocTaB Ha 18%, a I'K3 3meHmmyBasa tioro Ha 15%. Xiopodiis-
HUIA 1H/IEKC HAacaJKeHb Micyst 3actocyBanHs EW-250 3poctaB Ha 64% y MOpIBHAHHI 3 KOHTPOJIEM,
a 3a 1ii ['K3 MaB TeHaeHItito 10 3HmKeHHs (9%).

010)7011:%] npernaparu 30UTBIIyBaNH mUTOMY Macy jwmcts. 3a il ['Ks Bona TEPEBHIILyBATA
KOHTPOJIb Ha 10%, a micist 00pooku EW-250 — Ha 18%. Anami3 Me30c1‘py1<TypH01 oprasizarii
JIFCTKA KBAcoOJ CBITYUTH mpo JOCTOBIpHE 30UTBIICHHS TOBIIMHU XJIOPCHXIMH 32 06po61<1/1
EW-250 (19%) Tomi, sx micnsi 3actocyBanHs ['K3 acuminsimiiiHa TKaHWHa JOCTOBIPDHO HE
noToBuryBanacs. EW-250 Takox 30i1bIryBaB 00’eM KIITHH cTOBIMYacToi mapenximu (15%) ta
criocTepiraiacsi TSHIACHIIS 10 30UIBIIEHHST pO3MIpIB KIIITHH T'y0YacTol MapeHXiMH JHCTKA. 3a
00po0Oku I'K3 po3mipu Ta 00’ €M KITITHH XJIOPEHXIMH MPAKTHYHO HE 3MIHFOBAJIHCSL.

Taxki 3MiHH y OyIOBI JINCTKOBOT'O arlapaTy POCIIHH KBACOJ MOXKYTb CIPHATH I JBHUIIICHHIO
1i Gi0JI0TiYHOT IPOTYKTHUBHOCTI.
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Hapamaxk L, Mumaunis 1., Knenaua I'.

OLIHKA BMICTY NOANIOEHOABHKWX CMOAYK Y EKCTPAKTAX
MATEPUHKWN 3BMYANHOI (ORIGANUM VULGARE L.)

Lpocobuybkuii deparcasHuii nedazoeiynuil yHieepcumem imeri leana @panka, eyi. Llleguenka, 23,
M. [Apoeobuu, 82100, Yrpaina,; e-mail: iryna.parashchak@dspu.edu.ua

Paraschak 1., Pylypiv P., Klepach H. ASSESSMENT OF POLYPHENOLIC COM-
POUNDS CONTENT IN EXTRACTS OF ORIGANUM VULGARE L. The content of polyphe-
nolic compounds (PPC) in the herb O. vulgare L. from natural habitats of the Precarpathian region
and pharmaceutical samples was investigated. Using the spectrophotometric method (with Folin-
Ciocalteu reagent), it was established that the PPC content in wild raw materials (11.78-12.55
mg/g) does not statistically differ from commercial samples (p > 0.05). This confirms the high
quality of natural raw materials and their suitability for the production of phytopharmaceuticals.

Tpasa Origanum vulgare L. € IIHHOIO JTIKaPCHKOIO CHPOBUHOIO 3aBJISTKH BUCOKOMY BMICTY
OionoriyHo akTUBHUX pedoBUH (BAP). Bucokuii BmicT edipHOi oiii, TyOHJIBHHX PEYOBHMH Ta
(h1aBOHOINIIB 3yMOBIIFOE BUPaKEeH1 aHTUMIKPOOHI, aHTHOKCHIAHTHI i MPOTH3aIaibHi BIACTHBOCTI
pocmuan (Khorsand, 2022). 3aBisiku 11bOMy €KCTPaKTU Ta edipHi OMii MAaTEepUHKU 3BUUYANHOL
MaroTh IIUPOKHI CHEKTP 3aCTOCYBaHHA Yy (hapMakojorii, MeaunuHi Ta KyaiHapii (Goun, 2002;
Oniga, 2018). CydacHi AOCTI[DKEHHS BKa3ylOTh Ha TOTEHIIHHY edektuBHICTS O. vulgare y
Tepamii cepleBO-CyJUHHNX Ta IILTYHKOBO-KUIIKOBHX 3aXBOPIOBAaHB, IO CTUMYJIIOE iHTEpEC IO
BUBUEHHS ii OioximMiuHOTO cKiIafy (Smith, 2020). 3a3HauaeThes, MO KUTBKICHUNA BMICT Ta SKICHUIN
cknaa nonidenonpHux cnonyk (I1PC) y cupoBuHi O. vulgare CyTTEBO Bapitoe 3aIe)KHO BiJ] €KOJIO-
rO-KINiMaTHYHUX YMOB 3POCTaHHs, TeHETHYHOI CTPYKTYpH, XeMoTuIty nomysriiii (Kotrok, 2016).
Cepen BaxxuBux bAP pocivHM TIPOBiTHA POITH HAJIGKUTE (IIaBOHOIaM (JIFOTEOTIHY, allireHIiHY,
KBEpIICTHHY ), TIAPOKCHKOPHYHUM KHCJIOTaM (PO3MapHHOBIH, KaBOBIH, XJIOPOT€HOBIH) Ta Kyma-
puHam (Oniga et al., 2018).

Meroro Hamoi pobotu OyJo nopiBHsUTBHE BuzHaueHHs BMicTy IIDPC y ekcTpakTax TpaBu
O. vulgare, 3aroToBJICHOT B MPHUPOTHKX JIOKATITeTaX HA Teputopii Ilepenkapnarrs, ta i mpo-
MICIIOBUX (ANTEYHMX) 3pa3Kax BITUM3HIHMX BHUPOOHHKIB. OO’€KTOM JOCIIHKEHHS CIyTyBaia
TpaBa O. vulgare, 3aroTOBIICHA Y TPHOX MPHUPOTHHX JOKaJIITeTaX — TydHHX (itorienosax [Nepen-
KaprarTs (OKOJNHUIN HaceleHuX MyHKTIB Jporobuiibkoro paioHy JIbBiBChKOI 001acTi) B mepio
MacoBOro 1BITiHHS. J{JIsl MOPIiBHSUILHOTO aHAII3y BUKOPHUCTOBYBAJIM TPOMHCIIOBI (anTeyHi) 3pa3-
K{ TPaBH MAaTEPUHKH BITYM3HSIHUX BHPOOHUKIB. CHPOBHHY BHCYIIYBAJIH HOBITPSHO-TIHHOBUM
croco0OM Ta MOIPIOHIOBAITK JIO pO3MIpy YacTok 1-2 MM, peryiameHToBaHi JlepxaBHoto dap-
makoreero Ykpaiau (T.3, DY 2.0,2014). CrmproBi ekctpaktu O. vulgare OTpUMyBaIN METOJIOM
Marieparii: 1 r noxpioneHoi cuposunu 3anuBany 100 M 70% eTaHOI0M Ta BUTPHUMYBAIU YIIPO-
JOBX 7 110 y TeMHOMY MicIi 3a KiMHaTHOI TemnepaTypu. Cymapuuii BmicT IIDC B excTpakTax
BU3HAYAJIN CIIEKTPO(OTOMETPHIHIM (KOJIOPHMETPHYHNM ) METOJIOM i3 BAKOPHCTAHHSIM PEAKTHBY
Oomnina—YokaneTey. ONTHYHY TYCTHHY PO3YMHIB BUMIPIOBAIH 32 IOBKHHH XBIIL 765 HM.
Kinekicuuit Bmict [1OC Bupaxanu y MitirpaMax Ha rpam (MI/T) aOCOFOTHO CyX0i CUPOBHHH (Y
HepepaxyHKy Ha rajoBy KHCIOTY).

Bceranosieno, mo cyMapHI/H/I BmicT IIOC y nocmimxysaniit cupoBuHi O. vulgare 3
TIPHPOTHIX JIOKAITITETIB € BUCOKHM 1 Bapiroe B Mexkax 11,78 £0,48 — 12,55 + 0,51 mr/r abcomroTHO
cyxoi Macu. [TopiBHsuBHIH aHai3 3aransHoro BMicTy [IOC y nukopoctiit CHpoBHHI Ta anTeIHUX
3pa3Kax JIBOX BITYM3HSIHMX BUpoOHUKIB (11,35 £+ 0,44 ta 10,75 + 0,41 Mr/r BiANOBIIHO) HE BUSBHB
CTaTHCTUYHO 3Hauymioi pizHui (p > 0,05). [TomiOHICTh KUIBKICHUX MOKA3HUKIB CBITYUTH PO
BHUCOKY SIKiCTh cupoBHHH O. vulgare 3 mpupoaHux okaiireriB [lepeakapnarts Ta ii oBHY Bin-
TIOBIHICTE (papMakoreHuM BuMOraM. Lle minTBepmKye IpHIATHICTE TUKOPOCIOl MAaTCPHHKH
U Ti BUKOPUCTAHHS SIK aMbTePHATHBHOTO JDKEpeNa JIIKAPCHKOI POCIMHHOI CHPOBHHU IIPU BUTO-
TOBJICHHI (iToNpenaparis, TaieHoBHX (HopM Ta 3aco0IB HAPOIHOT MEIUIIMHY 3 AaHTHOKCHIIAHT-
HHMMU BIIaCTUBOCTSIMHU.
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BMNAVB BAPSTEPIA/\I:HO'I' IHOKYAALT HA ASOTHUIA
TA BIAKOBWIM OBMIH AHOLLEPHW B YMOBAX IN VITRO

Jlvsiecbkutl Hayionanvrull yHieepcumem imeti leana @parka, 8yi. I pywescokoeo, 4,
M. Jlvsis, 79005, Vrpaina; e-mail: yuliia.pravda@lnu.edu.ua

Pravda Y., Makar O. IMPACT OF BACTERIAL INOCULATION ON NITROGEN
AND PROTEIN METABOLISM IN ALFALFA IN VITRO. Bacterial inoculation with plant
growth-promoting bacteria (PGPB) represents a sustainable biotechnological alternative to
chemical fertilizers, enhancing crop yields without causing environmental degradation. As a key
model organism, alfalfa (Medicago sativa L.) demonstrates high productivity and nitrogen-fixing
capabilities through symbiotic interactions with rhizobacteria such as Sinorhizobium meliloti.
These microorganisms promote plant development by regulating phytohormone synthesis,
increasing nutrient availability via siderophores, and facilitating atmospheric nitrogen assimilation
within root nodules. The use of in vitro cultivation techniques provides a controlled environment
to precisely evaluate these symbiotic mechanisms, allowing for the detailed study of root exudates
and microbial colonization patterns.

BB OakrepianbHOi 1HOKYJISILIT € MPEIMETOM YHCIEHHHX OI0TEeXHOJOTIYHHX IOCi-
JOKEHB, METOIO SIKHX € HAIIJICHICTh Ha CTAJTHMIA PO3BUTOK Ta 30€pekeHHST HABKOJIUIITHBOTO CEePeio-
BuIa. JlogaBaHHs JI0 POCIMH PpOCTOCTUMYITIOBANIbHUX Oaktepiii (PGPB) € ekonoriuHo Ge3red-
HOIO albTepHATHUBOO XiMidHUM no0puBaM (Lopes et al., 2021). Kononizyroun puzoctepy, 6ak-
Tepil perymooTh CUHTE3 (ITOTOPMOHIB, 30KpeMa iHa01I-3-01ToBOoi krucnotH (I0K), mo crumy-
JIFO€ PIiCT KOPEHEBUX BOJOCKIB Ta 30UIBIIYeE IUIONLY MOITTMHAHHA Boau. Kpim Toro, Mikpoopra-
HI3MH ITBHIIYIOTh JOCTYITHICTh TIOXKUBHHUX PEUOBHH Yepe3 CHHTE3 CHICPOPOPIB IS 3B I3yBaH-
ua 3amiza (Fe*").

JrouepHa (Medicago sativa L.) — mommpeHa KOpMOBa KyJIbTypa, 110 aCUMLITIOE aTMochep-
HUi a30T (N2) nwuixoMm OiosoriyHoi (ikcarii HITpOreHy 3aBISIKM aKTHBHOCTI €HIO(MITHHX
CHUMOIOTHIHHUX pH3o6aKTepiI71 (Lindstrdom & Mousavi, 2020). [HOKyJIsIIIisT TO3BOJISIE POCITHHI
(dhopMyBaTH KOpeHeBl OyIp00UKH — «610pea1<T0pH» JUIS TiepeTBOpeHHS N2 y 3aCBOIOBaHY
dhopMy aMoHirO (NH‘”) OCKIJIbKH HITPOTeH € KJIFOYOBMM KOMITOHEHTOM OUIKIB Ta HyKJei-
HOBMX KHUCIIOT, HasIBHICTh a30T(iKCyBaJIbHUX MIKPOOPTaHi3MiB y CEPENOBHII € KPUTHUHUM
¢akTOpOoM pocTy OioMacH.

3a JaHMMH JOCIIIPKEHb, IHOKYJISISI JFOIEpHU MTaMamu Sinorhizobium meliloti
CIPHSIE 3POCTAHHIO BUCOTH POCITHH, IHIEKCY XJIOPOQ LTy Ta HAKOIMTMYCHHIO CyX0i MacH OpraHiB
(Silva et al., 2020). Takox BigoMi eKCHEpHIMEHTH 3 Tpymamu Oaktepiil Actinobacteria,
Bacteroidetes, Firmicutes Ta Proteobacteria, ki MOXXyTb BUCTYTIATH JKEPEIIOM ITyPUHIB IS
Metabonizmy pocnuH (Izaguirre-Mayoral et al., 2018).

Harre nocrmimkeHHsS TPOBOAMIIOCH in Vitro Ha arapu3oBaHOMY cepenoBuini Mypacire-
Ckyra 3 JI0JJaBaHHAM HiCcTaTHHY (25 MT/)1) Jy1s 3anoOiraHHs rpuOKoBil koHTamiHali. [lepen
BUCIBOM HACIHHS MTi1aBaiiy cTepriiizaitii y 96% crupTi Ta po3unHi rinoxiopury Hatpito (NaClO,
1:1), micns goro iHokymroBanu cycnensieto PGP-0akrepiit. O0’€KTH KyJIbTHBYBAIU 32 KOHTPO-
npoBaHoro (ortomepiony (16/8 rox) ta Temneparypu 22—-25°C.

KyneTuByBaHHS in vitro nac 3MOTy OTpUMYBAaTH THUIIOBUH 1 BUTBHHUI Bifl XBOPOO Matepial,
HIBEITIOBATH BIUTHB HEKOHTPOJIHLOBAHUX (DAKTOPIB ITOBKULIA Ta 3a0€3MCUUTH BHCOKY BiITBOPIO-
BaHicTh pe3yibrariB (Cantabella et al., 2022). Takuii minxiz 103BOJISE HE JIMIIC TOCHTIIKYBATH
eKCYJIaIlil0 KOPCHSIMI CUTHAIBHUX CIOJYK, a i € (yHIaMEeHTAIFHAM €TaroM BUBUCHHS MEXaHi3-
MiB BCTaHOBJICHHSI CUMO103y pocIHHA-0aKTepis.
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BMNAMB BHECEHHA BIOBYTIAAA HA PICT, BMICT XAOPO®IAY
TA BPOXAMHICTb MWEHWUI APOI'Y MOAbOBKX | BETETALIMHAX YMOBAX

Jlvsiecbkutl Hayionanvrul yHieepcumem ivei leana @parka,
sy I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina, e-mail: tetiana.sopushynska@lnu.edu.ua

Sopushynska T., Romanyuk N. EFFECT OF BIOCHAR APPLICATION ON THE
NUTRIENT MANAGEMENT SYSTEM OF SPRING WHEAT: GROWTH, CHLOROPHYLL
CONTENT, AND YIELD UNDER FIELD AND POT EXPERIMENTAL CONDITIONS.
Results of a comprehensive assessment of the biochar effects on the morphophysiological
parameters and yield of spring wheat of Oksamyt Myronivskyi variety. Based on three years of
field and laboratory vegetative experiments, the biomass accumulation, changes in plant height
and the content of chlorophylls a and b were analysed under conditions of applying 2% and 5%
biochar. It has been shown that biochar application leads to the increase of photosynthetic pigments
content which directly correlates with the increase of grain productivity. The prospects for the use
of pyrolysis biochar as an effective approach of optimising agricultural technologies in the
conditions of western region of Ukraine are discussed.

3pOCTaHHS YHUCENBHOCTI HACENEHHs Ta I00aibHI 3MIHM KIIIMaTy aKTyali3yloTh JOCIi-
JOKEHHS, CTIPSMOBaHI Ha IMZABHIICHHS BPOXKAMHOCTI KyJILTYp B YMOBaX JieTpajiailii IpyHTIB Ta
HEOOXIHOCTI 3MEHIIIEHHsT 00CSTIB XiMi3amii citbebkoro rocronapersa (Kathuria et al., 2024;
Bymes et al., 2017). IlepcriekKTHBHUM METOAOM IMOKPAILIEHHS POIIOYOCTI € 3aCTOCYBaHHS O10BY-
ris (6iouapy). 3aBISKM BUCOKIM MOPUCTOCTI Ta KaTIOHOOOMIHHIM 31aTHOCTI BOHO ONTHMI3Ye
BOJIHHII PE&KHM IPYHTY Ta CTBOPIOE CIIPHUSTIIMBE CEPENOBHILE [UIS PO3BUTKY KOPHCHOI MIKpO-
(opu (Ulukan, 2024).

Meroro poboTr OyIto BUBUEHHS BIUIMBY JOIaBaHHA B IpyHT OioByrimit (2% Ta 5%) Ha
MOpP(hOMETPUIHI MOKa3HUKH, BMICT XJIOPODLNIB @ 1 b, a TaKOXK BPOXKaMHICTh MILIEHUI SIPOi COPTY
«OKCaMHUT MHUPOHIBCHKHID. POCIMHM BHpPOIIYBATH B MOJBOBHX Ta JIAOOPATOPHUX YMOBaxX y
YOTHPUKPATHIN HOBTOpHOCTi BriposioBxk 2023-2025 pokis. [Tnoima 1ocimiHOT TUISTHKH paHaOMi-
30BaHOT'0 TIOJTEOBOTO nocm;[y CTaHOBWJIA 2 M? (y01x pazom — 24 m?). BHeceHHsI O10BYTJLIS y IPYHT
BIZ[6YB3J'IOC}I Ha eTarli TOosSBH HpOpOCTKlB y MDKpsIUis, 3 po3paxyHky 0,5 ta 1,5 kr/m? Berera-
IIHHWNA TOCHIT TIPOBOMIIN Y TEIUIMIT: POCIMHY BUPOIIYBAIN B TOPIIUKAX 00’ €MOM 3 JI, y KOXKEH
3 IKUX BHOCHJIM 10 2 KT IPYHTY 3 JiofaBaHHsIM OioByriuis (2% ta 5%). BmicT xopodiniB Bu3Ha-
YaJI y TIPAIopIIeBUX JIMCTKAX Ha €TaIll BUXOAY B TPYOKY, @ MOp(hOMETPHUYHI TOKA3HUKH BUMIPFO-
BaJM Ha eTari KyiHa. OTpuMaHi pe3yIbTaTé ONpanbOBYBaIN CTATUCTIIHO.

BcranosneHo, o BHeceHHs 2% Ta 5% O10BYTLLIA HOKpaITye MOp(OMETPHIHI ITOKa3HUKN
Ta BMICT (DOTOCHHTETHYHMX MIIMEHTIB IMIIEHHI SIPOi, M0 Oe3MocepeTHbO MiABUIIY€E BpOXKaii-
HicTh. HaliBuiny npoayKTuBHICTE 3adikcoBano y 2023 porii: BpoxaifHicTs 3pocia B 1,3 pasa (3a
KoHIL. 2%) Ta B 1,6 pa3a (3a koHI. 5%) MOpiBHSHO 3 KOHTpoIeM. Y 2024 polli MO3UTUBHUN BILTUB
30epircs, 3a0e3neunBmy npupict y 1,1 Ta 1,2 pasza BiamoBigHO. YIIPOJOBXK BEreTaIllfHOTO Tie-
pioxy 2025 poxy 3acTocyBaHHS 010BYTUUIIA SIK TPYHTOINOMINITYBaya B KOHIEHTpaListx 2% 1 5%
TaKOX CHPHSIIO MOKPAIIEHHIO POCTOBHX ITOKA3HHKIB POCIIMH — 30KPEMa, BUCOTH HAJ[3EMHOI Yac-
THHH, & TaKOXX Mach CHUpOI Ta CyX0i pe4OBHHH, OCOOJIMBO 32 MOJBOBUX YMOB BUPOIIYBaHHS. 3a
KoHIIeHTpamii 5% 06ioByriLIs BMIicT Xiopodiry a 3pic Ha 14%, a xmopodiny b — Ha 19%. Bpo-
aiHicTs 2025 poky TIEPEBUIIIIIA KOHTPOIb y 1,1 paza (KOHI_I 2%) ta B 1,2 paza (kxoH1. 5%).

OTpI/IMaHl pe3ym,TaTM CBU]‘IaTb po ]'IepC]'[eKTI/IBHICTI) 3aCTOCYBaHHA 610ByT1J'IJ'IH JUIA 1'[121-
BHUILCHHA pO}IIOLIOCT] IpyHTy Ta llOCTyHHOCTl TMOXMBHUX PCYOBUH, 11O Y HOBFOCTpOKOBlI/I nepe-
MIEKTUBI MOXKE CIIPUSTH 30UTBIICHHIO MPOAOBONIBYOI Oe3rneku. BomHouac HEOOXimHO BpaxoBy-
BaTH, 010 €PEKTUBHICTH O10BYTULIS BU3HAYAETHCS THIIOM 1 STKICHIME XapaKTePUCTHKAMH IPYHTY,
a TAKOX CKOJIOTTYHIMH T2 KIIMATHIHIMHI YMOBaMH BIIPOJIOB)K BETCTAIIIHOTO CE30HY.
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Credanis M., Mamuyp O.

BMNAMB PEIYAATOPA POCTY PETOMNAAHT HA MOPOOMETPHUYHI NMOKASHUKK TA
BMICT ®OTOCUHTETUYHUX MITMEHTIB Y POCAMH OCIMUM BASILICUM L.

Jlvsiecbkutl Hayionanvrull yHieepcumem imeti leana @parka, 8yi. I pywescokoeo, 4,
m. Jlveis, 79005, Vipaina, e-mail: mariastefanivb@gmail.com

Stefaniv._M., Mamchur O. INFLUENCE OF THE GROWTH REGULATOR
REGOPLANT ON MORPHOMETRIC PARAMETERS AND CONTENT OF PHOTO-
SYNTHETIC PIGMENTS IN OCIMUM BASILICUM L. PLANTS. The effect of the growth
regulator Regoplant on seed germination, morphometric parameters, and content of chlorophyll a
and b in Ocimum basilicum L. was studied. Seeds were treated with different dosages of the
regulator (1.0; 2.5 and 5.0 ml/l), while the control was untreated. It was found that the treatment
improved germination, stimulated the growth of shoots and roots, and increased the aboveground
biomass. The highest effect was observed at 2.5 ml: germination reached 76%, and morphometric
indicators exceeded the control values. The content of chlorophyll a and 4 in treated plants was
higher than in the control, indicating enhanced photosynthetic activity. The results confirm the
effectiveness of Regoplant as a stimulator of growth and development in basil.

VY cy4yacHHX YMOBaX BHPOLIyBaHHs IPSHO-apOMAaTHYHUX KYJBTYp aKTyaJbHHUM € 3aCTO-
CYBaHHS PETyJIATOPIB POCTY 3 METOKO ITiIBUINICHHS MPOIYKTUBHOCTI Ta MOKPaIIeHHs (i3ionoriy-
HOTO CTaHy pociuH. MeToro poGoTH OyJIo AOCTIIUTH BIUIMB PETYiATOpa pocTy Peromiant Ha
MOKa3HUKH POPOCTAHHS, MOP(HOMETPUIHI apaMeTpy Ta BMICT (POTOCUHTETHYHUX IIrMEHTIB y
POCTHH Oa3MITIKY.

O6’extoM gocmipkerHs Oy pocmuuu Ocimum basilicum L. HaciaHs 00po0isiiin po3uu-
Hamu Tipernapary Perorutant y kinekocti 1,0; 2,5 Ta 5,0 M/ (poGounii po3unn — 0,25 mir/m).
KonTponbHMiA BapiaHT repena0dayaB BUPOIIyBaHHS 0€3 3aCTOCYBaHHS peryistopa. PocimHu
BUPOIIYBAJIM 32 ONTUMAIBHUX TEMIIEPaTypHUX YMOB (22—-29°C) Ta JOCTaTHBOTO OCBITJIEHHS. Y
XOJIi JOCNIDKeHb BU3HAYAIN BiJICOTOK IPOPOCTAHHS HACIHHS, IOBKHHY T1aroHa i KOpeHs, Macy
HAJ[3¢MHOI Ta IMiI3EMHOT YaCTHH, a TAKOX BMICT XJIOPO(LIIB @ 1 b y TUCTKAX.

Pe3ymeraTi mokazanm, 1o 3acTOCyBaHHS PETYILITOPa POCTY CHPHSLIO MOKPAICHHIO TPO-
pocranss1. HaiBHImmii BiCOTOK MPOPOCIIOro HACIHHS Bi3HAYCHO Y BapiaHTi 2,5 My1/i — 76%, mo
MepEBHITYBaN0 KOHTpouib (70%). ¥V BapianTax 1,0 Ta 5,0 Mi/nt 11eit MOKa3HUK CTAaHOBUB 68% Ta
73% BignoBinHO. bioMeTpHdHI BUMIpIOBaHHS 3aCBIMYMIN CTUMYJIIOBAHHS POCTOBHX IPOIIECIB:
JIOBKHHA ITaroHa y JIOCIITHUX POCITUH CTaHOBMIA 4,9—5,3 cM nipotr 4,0 CM y KOHTPOJTI, 8 IOBKHUHA
KopeHs — 7,5-9,13 cM mpotr 6,55 cM. HalOunbln MOKa3HUKH PO3BUTKY KOPEHEBOI CHCTEMH
BiZI3HAYEHO y BapiaHTi 2,5 Mi/n Peroruianry.

Maca Ha3eMHOi YaCTHHH POCIIMH y JOCITIIHIX BapiaHTaX IepeBUIITyBala KOHTPOJIbHI 3Ha-
yenns (0,244 r) ta gocsarana 0,331-0,377 r, 10 CBIAYUTH PO aKTUBHIIIIE HAKOTTUYEHHS 010MaCH.
AHai3 MrMEeHTHOTO CKJIaJly JIUCTKIB MiATBEPIUB MO3WTHBHUN BILIMB Tperapary Ha (OTOCHH-
TeTHUHUA amapat. CyMmapHuid BMIcT xiopoduniB (a+b) y TOCHiAHUX pociauH ctaHoBHB 1,025—
1,043 mr/r cupoi peuoBuHH, TOfI sIK Y KOHTposi — 0,717 mr/r. ITigBuIneHHs KOHIEHTpaILLii XJ10-
POdiTiB MOXKE CBITYUTH PO MOCHIEHHS (POTOCHHTETUYHOI aKTUBHOCTI Ta KpaIuii (hi3ionoriaHuit
CTaH POCIIHH.

TakiM 9HHOM, 3aCTOCYBaHHS PETYJITOpa POCTY PerorianT Ho3nTHBHO BIUTMHYIIO HA MPO-
pocTtaHHs HaciHHSA, (OPMyBaHHS KOPEHEBOI CHCTEMHM, HAKONMYEHHS OiOMacH Ta IMIrMEHTHHI
cknag pociud O. basilicum L. Hali0imbIn BUpayKeHNH CTUMYITIOBATBHUI €()eKT CTIOCTePIiraay pH
3aCTOCYBaHHI 2,5 MJI/J Tipenaparty, 10 J03BOJISE BBKATH ITF0 KOHIICHTPAIIII0 ONTUMATBEHOIO B
YMOBax MPOBEACHOTO JIOCIiTy.
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Cyaimko H., Pomaniok H.
BMNAMB BMICTY XIMIYHUX TPINOK HA PICT | PO3BUTOK LEPIDIUM SATIVUM L.

Jvsiscoruii Hayionanvruil yuieepcumem imeni leana @parka, eyn. I pywescvroeo, 4,
m. Jlvsis, 79005, Yrpaina; e-mail: nataliia.sulimko@lInu.edu.ua

Sulimko N., Romanyuk N. THE EFFECT OF THE EXTRACT OF THE CONTENT OF
CHEMICAL HEATING PADS ON THE GROWTH AND DEVELOPMENT OF LEPIDIUM
SATIVUM L. The study analysed the effect of different concentrations of 2—40% of the filler extract
from chemical heating pads (manufactured by Hem Zaden B. V., Netherlands) on seed
germination, biomass and linear growth of cress seedlings. It has been established that low
concentrations 2-5% have a promoting effect, while high concentrations 10-40% significantly
inhibit the growth of seedlings and reduce their fresh weight.

JocimKkeHHsT BIDIMBY XIMIYHHX PEYOBHH AHTPOIIOTCHHOTO MOXO/DKCHHS Ha POCIUHHI
OpraHi3MH € aKTyaJIbHUM JUIS PO3YMIHHS €KOJIOTIYHMX PH3HKIB. B yMOBax BeleHHsS aKTUBHUX
BIHICHKOBHX JIili BUKOPHUCTAHHS 3aCO0IB aBTOHOMHOT'O O0IrpiBy HaOyJI0O MacOBOTO XapakTepy. 3a
JaHuMH JlepkaBHOTO orepaTopa TWITy, JiMmie Ha KiHenb 2025 poky mig notped 3CY Oyno
3aKkyrieHo 300 THC. OAMHUIID XIMIYHHX TPLIOK, a y MoToMy 2026 poKy aHOHCOBAaHO ITOCTauaHHs
nonartkoBux 150 Trc. oquHMIb. Benmika KinbKicTh BUKOPUCTAHUX BUPOOIB OTPAILISIE Y TOBKILIA
0e3 HaJIe)KHOT yTHIII3AIli, 10 CTBOPIOE PH3UK MacIITabHOTrO 3a0pyAHEHHS IPYHTIB. XiMiuHI
TPUTKK MICTATH CKJIQTHY CyMIIII PeYOBHH (321130, aKTHBOBAHE BYTLLIA, BEPMUKYIIIT), SIKi TTCIIS
BIIIPAIFOBaHHS 3aJIMIIAIOThCs Y cyOctpati. Kpec-canar (Lepidium sativum L.) € KiacuaHuM
6101HIUKATOPOM Y (PITOTOKCHKOJIOTIUHHX TECTAX.

Mertoro poGoTH OyJI0 BU3HAYMTH BIUIUB BOJAHOTO EKCTPAKTY BMICTY XIMIUHOI IPUIKU Ha
TIOYaTKOBI €TaIll OHTOTeHe3y Kpec-canaty. st npurotyBanHs 50 MiI €KCTPaKTiB BUKOPHUCTOBY-
BaJTM BMICT TPUIOK y TaKUX KOHIEHTpamisix: 2%, 5%, 10%, 20% ta 40%. [JociimKkeHHs IpOBO-
qumv y damkax Ilerpi (mo 20 HaciHWH y KOXKHIH) Y TPUKPATHIA MOBTOPHOCTI. SIK KOHTPOJIL
BUKOPHCTOBYBAIU AUCTHIIbOBAHY BoAy. OIIHKY POCTY MPOBOAWIIH 3a 3MIHOIO JTIHIHHHUX pO3MipiB
Ta BU3HAYECHHSIM CEPEeIHbOI CHPOi MacH OJTHOTO TIPOPOCTKA.

Byito BcTaHORBIIEHO, 110 Y BCIX JIOCHITHUX BapiaHTaX KCTPAKT HE BIUIMBAB Ha CHEPIiIO
MPOPOCTaHHS HACiHHS TecT-00’ekTa. IlpoTe aHami3 momanbmioro po3BuTKy L. sativum L.
3aCBIYMB CYTTEBUI BIUITMB KOMITOHEHTIB XiMIUHMX TPUIOK SIK Ha JIIHIHHI pO3MipH, TaK 1 Ha HaKo-
nmUYeHHst 6ioMacu. Y Tpymax 3 BUCOKOHO KOHIeHTpaiiero exctpakty (10-40%) cnocrepiranocs
CTIOBIJIbHEHHS TEMITIB POCTY: Ha 7-My 10Oy TICIIs MOCIBY JOBXHWHA MMPOPOCTKIB HE TIEPEBUIILyBasIa
1 cM, a Ha 14-Ty 100y JOCSTIIA JHIIe 2 CM, IO BKa3yBaJO Ha MPUTHIUCHHS €JOHTAIll KITiTHH.
ITokazHuKM GioMacH MPOJCMOHCTPYBAIM JTO303AJICKHUN (EeKT 31 CTATHCTUYHO JTOCTOBIPHOKO
pizautero (p < 0,05) BimHOCHO KOHTpONO. HU3bKI KOHIIEHTpAIlil eKCTPaKTy Malld CTUMYJIIO-
BaJIbHUH e€(heKT: CepeiHst Maca OHOro IpopocTka mpu 2% Ta 5% Oyria iIeHTHIHOIO 1 CTAHOBUIIA
0,13 = 0,01 r (xorTpons 0,07 + 0,01 ). 3i 30inbIIeHHAM KoHIeHTpalii 70 10% Ta 20% Mmaca
samKyBaiacs 1o 0,08 £ 0,01 r. Haitoinem Tokcrmannm BusiBuBCs 40% €KCTpakT, e Maca Impo-
pocTka OyJia KpUTHYHO HU3BKOFO (011360 0,001 T), 110 CBIUKMIIO PO MaiKe MOBHE MPUTHIYCHHS
poctoBux mporieciB. Po3paxyHok kputepito CThIOACHTa MiATBEPIUB JOCTOBIPHICTH OTPUMAHUX
PE3YNBTATIB ISt BCIX JOCTITHUX BapiaHTIB.

Ha migcTaBi oTpuMaHuX pe3ysIbTaTiB BCTAHOBICHO TOKCHYHICTh BHCOKMX KOHIICHTpAIII
BMICTYy XIMIYHUX TPUIOK JUIsI POCIHHHHX OpraHi3MiB, IO MOTpeOye yBard A0 MHUTAaHb IXHBOI
Oe3meyHol yTrTi3allii, 0COOIMBO B 30HaX aKTUBHUX BIHCHKOBHUX JTIH.
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OCOBAMBOCTI MIHEPAABHOT O, BIOXIMIYHOIO TA MIKPOBIOAOTTYHOIO
CKNAAY PUSOCOEPHOIO FP}(HTY EPIPACTIS PALUSTRIS TA IX POAb
Y CTPATETI CTIMKOCTI POCAVH

Hayionanvnuii 6omaniunuti cao im. M. M. I'puwxa HAH Ykpainu,
sy Cadoso-bomaniuna, 1, m. Kuig, 01014, Yxpaina; e-mail: nina95273@gmail.com

Chernikova N. FEATURES OF THE MINERAL, BIOCHEMICAL AND MICRO-
BIOLOGICAL COMPOSITION OF THE RHIZOSPHERE SOIL OF EPIPACTIS PALUSTRIS
AND THEIR ROLE IN THE STRATEGY OF PLANT RESISTANCE. The rare orchid species
Epipactis palustris (L.) Crantz, listed in the Red Book of Ukraine, requires detailed study of the
basis of its stable growth and development. The aim of the study was to investigate the mineral
composition, biochemical and microbiological indicators in plants and rhizosphere soil. The results
obtained comprehensively reflect the ability of E. palustris plants to maintain functional stability
in wet biotopes through the integration of mineral nutrition, hormonal regulation, and interaction
with soil microbiota.

Oco01BOi aKTyaIbHOCTI HAOYJIN JTOCIIPKEHHS CTIHKOCTI PiIKICHUX BUAIB POCIUH B CY-
YaCHHUX YMOBAaX 3MiH KIJIIMATy Ta IIOTY>KHOTO aHTPOIIOT€HHOTO HaBaHTaXeHHs. Cepell HUX — OpXi-
nest Epipactis palustris (L.) Crantz, 3anecena 10 YepBoHoi kauru Ykpaiau (2009), ToMmy icHye
motpeba JeTaTbHOTO BUBYEHHSI €KOJIOTIUHUX CTPATETIH BH)KUBAHHS BUILY JUIS PO3POOKH edek-
THBHHX 3aXOJIB III0/I0 OXOPOHH JAHOTO BUJLY.

MeTor0 JOCTIDKEHHS € BHM3HAYEHHS BMICTY MAaKpo- 1 MIKPOEIEMEHTIB Yy POCIHHAX
E. palustris Ta pu3ocepHOMY IPyHTI, BTOPHHHHX MeTaOOJIITiB, aKTUBHOCTI JIaKa3W, ajeyorna-
TUYHOTO TIOTEHIIIATY 3 OIIHKOIO ITUX MOKA3HHKIB, iX BIUIMBY Ha MIKPOOIOJIOTIYHHI CKIIaj IPYHTY.
BinGip 3pa3kiB poBOWIIH B TIEPio PO3BUTKY MAroHIB E. palustris, IBITIHHS Ta T03piBaHHS Ha-
cinas y 2024 p. Ha excnio3uiiiHiil ainsHii HartionansHoro 6otaniuHoro cagy iM. M. M. I'punirka
HAH VYxkpainu (M. KuiB).

BcranoBieHo, 1110 pocIHHH E. palustris Bi3Ha4aI0THCS1 BUCOKOIO cbi:sionoro 010XIMIYHOIO
TUIACTAYHICTIO Ta 3/IaTHICTIO Hl,Z[TpI/IMyBaTI/I MlHepaJ'ILHI/II/I TOMEOCTa3 HaBiTh 32 CE30HHOTO 3HH-
YKEHHsI KOHIEHTpaLlii OUTBIIOCTI MaKpo- i Mleoe.HeMeHTlB y IpyHTI. Y JMCTKax CHOCTeplraeTLCH
migBuiene HakonueHHst Ca, Mg, Sr i Si, 1110 CBiTYUTh MPO CETIEKTUBHE MOTJIMHAHHS eJIEeMEHTIB
Ta (opMyBaHHS €(PEKTUBHUX 10HHO-PETYIATOPHUX MEXaHI3MIB, CIIPIMOBAHHUX Ha 3a0€3MECUCHHS
CTPYKTYPHOI CTaOLIBHOCTI  aanTartii 10 3MiH YMOB CEepeIOBHIIIA.

[TixTBepIHKEHO 31aTHICTL BHIY 30€piraTh TOPMOHAILHO-MIHEPATIBHY PIBHOBArY, IO TPO-
SIBJIIETBCS Y CTAOUTHHUX MOKa3HUKAX OPaCHMHOCTEPOIiB YIIPOJOBK Bereranii. 3HIDKEHHS aKTHB-
HOCTI JIaKa3u Ta BMICTY TyMYCY B JIiTHIl nepioft Ha Ti1i miaBumeHHs koHuenTparii HCO;™ 1 3poc-
TaHHS EJICKTPOIIPOBIIHOCTI IPYHTY CBiIYaTh MPO aKTHBI3alLlilo MpoLEeciB TpaHCopMallii opra-
HIYHOT PEYOBHHH 1 MOOLITI3AITIT eJIEMEHTIB KUBJICHHS, CTBOPIOOUH CIIPHUATIIMBI YMOBH JIJISI POCTY
1 PO3BUTKY POCIIHH.

Hesucoka anenonariyHa akTHBHICTh TpYHTY i pocauHaMu E. palustris CBITUUTH PO
nepeBaKaHHA CUMOIOTUYHOI CTpaTerii B3aeMOii 3 MleO610TOIO Cesonna nepeOyoBa Mle06—
HHX yTPYTOBaHb pusochepn BinoOpaxkae 3M1Hy HAIPSAMIB 010XIMIYHOT TpaHC(bopMauu OpraHiYHO{
PCUYOBMHH, TOMI SK CTaOUTbHA IPUCYTHICTH a30T(1)1KcyBanLHI/IX MIKpOOpraHi3MiB 3abe3redye
CTaJHi A30THUH PEXKUM 1 TIITPUMAHHS pomoqocn IpYHTY.

Otxe, pocnunu Buy E. palustrzs pean13yr011> IHTETpOBaHy CTpaTerifo (PyHKIIOHATEHOT
CTIMKOCTI, 3aCHOBaHy Ha MOEAHAHHI CEJIEKTUBHOTO MiHEpaJIbHOIO KUBJICHHS, TOPMOHAIIBLHOT pe-
TYJSILIT Ta TICHOT B3aEMOIIT 3 pr3ocepHOI0 MikpoOioToro. Lle mormbimoe po3yMiHHSI MeXaHi3MiB
aJianTarii piIkiCHOro BUAy 10 ablOTHYHMX 1 OI0TUYHHX CTPECIB Ta MA€ 3HAYCHHS LIS PO3POOKH
HAyKOBO-OOIPYHTOBaHMX MIJIXOMIB IO OXOPOHH OpXifeH y MpUpOIHUX i ypOaHI30BaHUX EKO-
crcTeMax.
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BMNAMB MIHEPAABHOIO, BIOXIMIYHOIO TA MIKPOBIOAOTTYHOTO CKAAAY
PU30CHEPHOTO FPYHTY HA CTIMKICTb POCAMH ROSA GLAUCA POURR.

Hayionanvnuii 6omaniunuti cao im. M. M. I'puwixa HAH Ykpainu, éyn. Caooeo-bomaniuna, 1,
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Chernikova N. THE INFLUENCE OF MINERAL, BIOCHEMICAL AND MICRO-
BIOLOGICAL COMPOSITION OF THE RHIZOSPHERE SOIL ON THE RESISTANCE OF
ROSA GLAUCA POURR PLANTS. Rosa glauca Pourr. is a powerful source of natural
antioxidants and bioactive secondary metabolites. The aim of the study was to determine the role
of biogenic elements and secondary metabolites in plants and rhizosphere soil, and their effect on
soil microbiota. The plant demonstrates symbiosis with soil microbiota, a developed system of
chemical adaptation to stress, and can be used as an element of phytoremediation technologies,
especially in urbanised and technologically polluted areas.

CydacHi HayKoBi JaHi 3aCBiII‘{yIOTB mo Bua Rosa glauca Pourr. € mepcriekTHBHUM
JDKEpesioM MPUPOIHUX aHTHOKCHAAHTIB 1 XapaKTepH3yeThCs 37aTHICTIO JIO CHHTE3y OiOJIOTiYHO
aKTHBHUX BTOPUHHHX MeTa0oiTiB. [1InmimHa cu3a BizHavaeThesl CTablIbHUM POCTOM Y PI3HUX
eKOJIOTIYHMX YMOBax, ajie MexaHi3MH (OpMyBaHHS CTIKOCTI B IIMX POCIMH 3aJIHIIAFOTHCS
HENOCTATHHO 3’ ICOBAHUMHU.

Mertoro JociipkeHHsT OyJI0 BU3HAYCHHS BMICTY MaKpO- Ta MIKPOEIIEMEHTIB Y POCIIMHAX 1
puzochepHOMy IPYHTI, BTOPHHHUX META0OMITIB 3 aHATI30M IXHBOTO BIUIMBY Ha MIKpOOOIIEHO3
IpyHTy. JlocmimxeHHs! BUKOHAHO y 2024 poIli BIPOJOBK OCHOBHUX (DEHOJIOTIUHUX (Da3 pO3BUTKY
R. glauca, inTpoaykoBanoi y pozapii HationansHoro 6otaniuHoro caay im. M. M. I'pumka HAH
VYkpainu.

BcranosieHo, o pociiauy R. glauca XapakTepr3yOThCS 3MATHICTIO I0 aKyMYJIALIT ITHPO-
KOT'O CIIEKTpa XIMIYHUX €JIEMEHTIB 1 (YHKIIOHYBaHHAM eq)eKTI/IBHI/Ix MEXaHI3MIB JETOKCHKAIii,
L0 3YMOBJIIOE BUCOKHi piBeHb ix (1)13101101"0 010XIMIYHOT CTIHKOCTI. Baxmisy pors y 3MIIHEHHI
KITITHHHUX CTiHOK 1 iABUIIICHHI crpecocm/n(ocn Biflirpae MOOLIi3a1list KPEMHIIO B IPYHTI Ta HOro
TOZIATTBIIe 3aTydeHHs 0 MeTabomiuHuX mpoueciB pociuan (Greger, 2018; Pavlovic et al., 2021).
BcraHOBJIEHO 3aKOHOMIPHICTB, IO BHCOKHH PIBEHb Sr y POCIHHI CHPHSE PO3BUTKY a30TQiK-
cyrounx OaxTepiif y puzocdepi, siKi, y CBOIO Uepry, MiABUIIYIOTh PiBEHb POAIOYOCTI IPYHTY il
POCITMHAMH LIUITIIMHHA CU301.

36eperxkeHHsI cTablTbHOT MIKPOOIOIOTIYHOT CTPYKTYPH IPYHTY B pru3ocgepi pociviH CBif-
9UTh TIPO chopMOBaHy CHCTEMY TPOPIUHMX 1 (QYHKI[IOHATBHUX B3aEMOJIIH Ta MPO MO3UTUBHUMA
BIUTMB BHJy Ha IPYHTOYTBOPIOBAIBHI MpOIeCH W Tepedir 0ioreoXiMiuHMX MHUKIIB. Y IIOMY
BUMAJIKy IIMITIIIMHA CU32 TIPOSIBIISE CTPATETII0 CUMOi03y 3 MIKpOOpraHiZMaMu IPyHTY.

IIpodhine BTOpPHHHMX METaOONITIB IMIMMIIKMHM BifoOpa’kae LUTICHY CHCTEMY XIMI4HOT
ajianraitii, 1o 3abe3revye BUCOKHI PIBEHb €KOJIOTIYHOI CTIMKOCTI pocivH. [TinBuIeHid yMicT
TaHIHIB y JIMCTKAaX BKa3zye Ha (popMyBaHHS e(DeKTHBHOTO 3aXHMCHOTO Oap’epa MpoTH (iToraro-
TeHiB 1 ¢itodaris, TOAI K 3HaYHA KOHILEHTPALlA (JIaBOHOINIB MiATBEPIDKYE 3MATHICTh POCIUH
MPOTUAISTH abiOTHYHUM CTPECOBUM YMHHMKAM (Anjali et al., 2023). ®naBoHoinM 3a0€3Me4yoTh
BHCOKHUH aJeIONaTHIHIH MOTEHIaN, MiBUIIYI0YM KOHKYPEHTOCIIPOMOXKHICTD BULY B POCIIHH-
HOMY yrpynoBaHHi (Zaynab et al., 2018). AHTOIiaHH CHPHUSIOTH ANAINTAIl POCIUH A0 3MiH
MikpormiMaTiaaux yMoB (Chechui, 2021). CanoHinu Ta TPUTEPICHOIIH PETYIIIOI0TH B3a€MO/IIO
POCIIMHH 3 TPYHTOBOIO 010TOO Ta 3a0€3MeUyIOTh 3aXUCT BiJl IIIKiTHHKIB.

Otxe, OTpUMaHi pe3ysIbTaT! JAI0Th MiICTaBU posmsinaté R. glauca sIK MEpCIEKTUBHUM
BUWJI JUISl BAKOPUCTAaHHS B YpOaHI30BaHUX €KOCHCTEMax JJIsl MiJIBUIICHHS e()eKTUBHOCTI (iTope-
MeJriarii Ta cTabimi3arii IpyHTOBIX €KOCHCTEM, 30KpEeMa Ha TEPUTOPISIX i3 MiABUIIIEHIM BMIiCTOM
ATFOMIHIFO Ta HIIUX METAIIB.
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BINAMB NASEPHOIO ONPOMIHEHHSA HA PICT | PO3BHUTOK 3BIPOBOO
3BNYANHOI O (HUPERICUM PERFORATUM)

Jloneyvkuti nayionanvhuil yHisepcumem iveni Bacuns Cmyca, yn. 600-piuus, 21,
M. Binnuys, 21021, YVrpaina; e-mail: shvets_da@donnu.edu.ua

Shvets D., Rohozhuk M. THE EFFECT OF LASER IRRADIATION ON THE
GROWTH HUPERICUM PERFORATUM. The work investigated the effect of laser irradiation
of Hypericum perforatum seeds on the growth, development and pigment composition of plants.
It was found that treatment with red and blue laser light in combination with stratification
contributes to an increase in growth rates and a change in the content of chlorophyll a and . The
results obtained confirm the prospects of laser stimulation as an environmentally safe method of
improving the quality of medicinal raw materials.

JIikapchKi pociMHM 371aBHA 3aliMAal0OTh BKIIMBE MICIIE B CHCTEMI O3JI0POBIICHHS JIFOTUHH.
[ormpy akTHMBHUI PO3BUTOK (hapMaKoJIOTii Ta CTBOPCHHS! CHHTETHYHIX npenapaTiB (iToTeparnis
3ayMIIaeThes 3aTpedyBaHoro. [linBuIeHHs SKOCTI Ta l'[pOI[yKTI/IBHOCTl J'IlKapCLKOI CHPOBHHH €
aKTyaJIbHUM 3aBJaHHAM, OCOOJIMBO B yMOBaX Cy4aCHHX KITIMATHIHUX 3MiH | BOEHHUX BUKJIHUKIB,
KOJIH 3pocTae noTpeda B eQEKTHBHIIX, SKONOTTIHO GE3MEUHHX TEXHONOT X BUPOILYBAHHS Ky Jlb-
Typ. OmHmM 13 TEPCIICKTHBHIX HAIpsIMIB € 3aCTOCYBAHHSI JIA3CPHOTO CTUMYJIFOBAHHS HACIHHSL.
Le#t MeTox MO3BOISIE AKTHBI3YBATH POCTOBI MPOIIECH, TIOKPAIIUTH PO3BUTOK POCIHH Ta ITOTCH-
LIHO MiJBUIIUTH SKICTh CHPOBHUHHU 0€3 BUKOPUCTAHHS JOAATKOBUX XIMIYHHUX 3aCO0iB.

O0’exToM JociimkeHHs1 OyB 3Bipo0iit 3Buuaituuil (Hypericum perforatum). Ilpenmerom
JOCTIZKEHHS CTAJIM 3MIHU Y POCTi, PO3BUTKY Ta (hi310JOTIUHOMY CTaHI POCIMH Iifl BIUIUBOM
Jla3epHOro onpoMiHeHHs. ONPOMiHEHHS HACIHHSI TPOBOIMIIM KOT€PEHTHUMH MOHOXPOMATHYHH-
MH TIPOMEHSIMH 4epBOHOTO (635 HM) Ta cuHbOro (405 HM) criekTpiB 3a monomororo LED-nazepis
notyxHictio 100 mBt/cm?. Tlependauanocs e’ siTh BapiaHTIB 0OPOOKU 3 PI3HOIO TPUBAIIICTIO
BIUHBY (5 1 10 cexyH OKpeMO Ta B IIOEAHAHHI), a TAKOXK KOHTPOJIb 6€3 ONPOMiHEHHSL.

Ha nepriomy erari A0CHTIDKEHHST BCTAaHOBJICHO, 11O JIa3epPHE ONPOMIHEHHS BIUTMBAE Ha
pOCTOBI TOKa3HMKH 3BipoOoro. CepermHi 3HAUEHHs BHCOTH POCIMH Y JOCHITHHUX BapiaHTax
nocsiranu 22—25 ¢M, TOJIi SIK Y KOHTPOJI TIeH MOKa3HUK OyB HrbkumM. Halikparii pe3ysbraTy 3a
CEpPEZIHLOI0 BHUCOTOKO IMPOJIEMOHCTpYBaii Bapiantu B6, B5 Ta B9. Boanouac y Husmi rpyn
criocTepirajgacsi 3Ha4yHa PIi3HULS MDK MIHIMAIBHUMU Ta MaKCUMAIBHUMHU 3HAUCHHAMH, IO
CBITYMTH PO HEOTHOPIAHICT PEAKIIii POCIIMH Ha Pi3Hi peKUMH OoITpoMiHeHHs. Ha npyromy erarri,
micist cTpaTthdikallii, TTOKa3HUKH POCTy 3arajioM 3pocid. HaitOimbmmii cepemniii pict 3adik-
coBaHo y Bapianti B7 (17,8 cMm), a takox y B5 (16,0 cm) i B6 (15,7 cMm). KonTponsHa rpyna
MPOJIEMOHCTPYBaJIa HAWHIKYIMIA pe3yabTar — 1,0 M, 1110 MiATBEPIHKY€E CTUMYITIOBAIBHUN BILIUB
Jla3epHOro onpomiHeHHs Ta ctpatudikaiii. [TopiBHSHHS ABOX eTamiB MOKa3ano, IO CTpaTudi-
KaIlis TIOCHIFOE e(DeKT Ja3epHOi CTUMYIIAII Ta CrpHse OUThII PIBHOMIPHOMY POCTY. AHaii3
MMEHTHOTO CKJIaJy JIMCTKIB TOKa3aB, IO BMICT XJIOpodiay a BapioBaB y mexax 0,332—
2,258 mr/r, a xnopodity b — 0,293—1,547 mr/r. CriBBigHOIIEHHS X10podiniB a/b 3MiHIOBaNOCS
Bix 0,64 10 2,45, 10 CBiTUUTE Npo pi3HUIT (Hi310M0TTYHMIA CTaH POCIHH Ta MOKJIMBI BiIMIHHOCTI
B IHTEHCHBHOCTI (DOTOCHHTETHYHMX IPOIIECIB il BIUIMBOM JIa3epHOi 00pOOKH.

JlazepHe ompoMiHEHHST HACIHHS YEPBOHHM i CHHIM CBITJIOM IO3WTHBHO BIUTHBAa€E Ha
picT i po3BHTOK 3Bip0oOoF0 3BHYaitHOr0. HaitOimer eheKTHBHUMY BUSBIIIACS OKpeMi KOMOi-
HOBaHi peXUMHU 00pOOKH, IO 3a0e3MeUIn TiABUICHHS CepeaHbOT1 BUCOTH pociuH. [Toen-
HaHHSA Ja3epHOTO OMPOMIHEHHS 31 CTpaTH(]IKaLi€lo MICHIIOE CTUMYILIIHHAN edexT i
CTIpHsi€e aKTUBHIMIOMY pocTy. BusiBieHi 3minu y BMicTi xnopodiniB a i b miaTBEpIKYIOTH
BIDTHB JIa3epa Ha (i3i0oNOoTiYHuN CTaH POCIIUH.

OtpumMaHi pe3yIbTaTH CBiqYATh PO IMEPCIIEKTUBHICT BUKOPUCTAHHS JIa3¢PHOTO OIIPOMi-
HEHHS SIK €KOJIOTIYHO OEe3MeYHOro METONY MiJBUIIECHHS HNPOIYKTHBHOCTI Ta SIKOCTI JIKAapCHKOL
CHPOBHHH 3Bip0o0OIO.
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BMAWB BYPLUTUHOBOI KUCAOTU HA MPOLEC
PU3OMEHE3Y XXMBLIIB AEKOPATUBHUX POCAUH

Jlvsigcoruii HayioHanvrull yHigepcumem iveni leana @parka, eyn. I pyuwescvroeo, 4,
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Sheparovych N., Kobyletska M. INFLUENCE OF SUCCINIC ACID ON RHIZO-
GENESIS OF ORNAMENTAL PLANT CUTTINGS. The influence of succinic acid at concent-
rations of 2.5% and 5% on rhizogenesis of ornamental plant cuttings was investigated. In most
species, treatment inhibited rooting and promoted fungal infection. Rooting percentage in control
was higher than in treated variants. A stimulating effect of 5% succinic acid was observed only in
Tradescantia virginiana L. The results indicate species-specific and dose-dependent effects of
succinic acid on adventitious root formation.

ITporec pu3oreHe3y € KIFOYOBHM €TAallOM BET€TaTUBHOTO PO3MHOKEHHS POCIIMH 1 BU3HA-
Ya€eTHCS CKIIATHOO B3a€MOJIIEI0 TOPMOHAILHUX, TCHETHYHHUX Ta CKOJIOTIYHUX YHMHHHKIB. Hpo-
BIIHY pOJIb y (hopMyBaHHI aJBEHTHBHHX KOPEHIB BINIrparOTh ayKCHUHH, SIKi IHIIIFOIOTH TPOITi-
(hepariito KiTHH Ta 1X AudepeHIiiaio (KOBaJ'[eHKO 201 7) BypurtuHoBa kucioTa PO3IIA/IAETCS
SIK METa0OJIT MKy TPUKAPOOHOBHX KHUCJIOT i TMOTCHINHHUI PEryJIITOp POCTOBUX IPOIIECIB,
3IATHUHM BIUIMBATH Ha HEPreTUUHUI OOMiH, aHTHOKCHIAAHTHHI 3aXUCT 1 TOPMOHATLHUH OaltaHc
pociuH (JIixyroBa, 2005).

Meroto pobotu Oy0 JOCHIIUTH BIUIMB OYPIITHHOBOI KHCJIOTH Ha IPOIEC PU3OTEHE3y
JKUBLIB JEKOPATHBHUX pocivH. O0’ekTaMu AOCTi/pKeHHST Oynu sxuBli Lavandula angustifolia
Mill., Salvia rosmarinus Spenn., Tradescantia virginiana L., Prunus laurocerasus L., Juniperus
squamata Buch.-Ham., llex aquifolium L., Thujopsis dolabrata L. ta Taxus baccata L. YKusti
00po0IsLIN po3uMHAMY OYPIITHHOBOI KHCIIOTH 3 KOHIIEHTpami€eto 2,5% ta 5%; KOHTPOIb — TICTH-
JIbOBaHA BOJIa. BKOpIHEHHS OLIHIOBAIIH 32 BIICOTKOM YKOPIHEHUX JKHUBLIB 1 MOP(HOMETPHIHIMU
MOKa3HUKAMH KOPCHEBOT CHCTEMHU.

BcranoneHo, 0 Y BOIHHUX PO3YHHAX OYPIITHHOBOI KHCIOTH CIIOCTEPITraBCsl PO3BUTOK
TUTICHSIBY TA 3aTHUBAHHS TKAaHWH JKUBIIB. Y BapiaHTaX i3 KOHIIEHTpamisiMu 2,5% 1 5% yKopiHeHHS
OinpImocTi BUAIB HE BifOysocs. ITicist mepecaqky y MepiliT HAHBUIIWE BiJICOTOK BKOPIHEHHS
3actikcoBano B koHTpodi (33,3%), Tomi sik nipu 2,5% BiH ctanoBuB 20,83%, a pu 5% —4,17%. Y
S. rosmarinus 1a P. laurocerasus obpoOKa KHCIOTOIO CYTTEBO HpHUTHiUyBada (OpMyBaHHS
KOPEHIB MOPIBHSHO 3 KOHTpoJieM. Y L. angustifolia yKOpIHEHHS CIIOCTEPIraiocst JTUIIe B KOHTPOTI.
Hnst J. squamata, I. aquifolium, T. dolabrata ta T. baccata yxopiHeHHS He BinOyIocs B JKOTHOMY
BapianTi. BunsitkoMm Oyna 7. virginiana, y sikoi 5% po3urH CIpHSB 30UTBIICHHIO MacH Ta 00’ eMy
KOPEHEBOI CUCTEMH.

OTpumMaHi pe3yIbTaTH CBiT9aTh PO J0303aJISKHIM Ta BUIOCTICIIU(DITHNI XapakTep Ail
OypIITHHOBOT KMCIIOTH. BHKOpHCTaH1 KOHIICHTpaIlii B O1JIbIIOCTI BUTIAIKIB MAJIH 1HT10YIOUHit
e(ekT, o Moke OYTH TIOB’SI3aHO 3 OCMOTHYHHM CTPECOM 1 PO3BUTKOM MIiKpOQJIOpH B ce-
penouii 00podku (Ilerpenko, 2018). s ontumizartii 3acTocyBaHHS OypIITHHOBOT KHCIIO-
TH JIOUIIBHUM € MiA0ip HIKIMX KOHIICHTPAIliM Ta BUKOPHCTAHHS OYMIICHOI peYOBHHM 0€3
JOMIIIIOK BYTJICBO/IIB.
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®I3IONOTMYHI ACMEKTU MIABULLEHHA CTPECOCTII;IKOCTI“
POCAMH MLWEHWL APOI 3A BUKOPUCTAHHSA PGP-BAKTEPIN

Jlvsiecbkutl Hayionanvrull yHieepcumem imeti leana @parka, 8yi. I pywescokoeo, 4,
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Shkoropad O., Romanyuk N. PHYSIOLOGICAL ASPECTS OF INCREASING THE
STRESS TOLERANCE OF SPRING WHEAT PLANTS USING PGP BACTERIA. Wheat is
one of the leading cereal crops providing food for the global population. However, global climate
changes and abiotic factors, such as salinity, significantly affect plant growth and productivity. An
effective and eco-friendly strategy to enhance plant tolerance is the use of plant growth-promoting
bacteria (PGPB). The purpose of this study was to investigate the role of PGPB (particularly
Streptomyces sp.) in regulating the growth and adaptation of spring wheat under osmotic stress
induced by 100 mM NacCl.

[Trenwns sipa (Triticum aestivum L.) € CTpaTeriqHO BAXKIIMBOIO KYJIBTYPOFO IS 3a0e3rie-
YeHHS NIPOJOBOJIBYUO] OE3MEeKH, MPOTe il BPOXKaHHICTh ICTOTHO OOMEXKY€EThCS Ai€r0 a0i0THYHMX
crpecopiB (Khalid, 2023; Nyaupane, 2024). I'moGanbHuii nediimt BoAW Ta 3acOJCHHS IPYHTIB
BUKJIMKAIOTh KOMIUIEKCHI MOP(O]i310I0TiyHI 3MiHH, IO MPU3BOIITE 10 MPUTHIYEHHS POCTY Ta
3HWKEHHS MTPOYKTUBHOCTI CUThChKOTOCTIONApCchkuX KyimbTyp (Neupane, 2022; Igbal, 2023). On-
HUM 13 HAWOLTBIII TIEPCIIEKTHBHUX Ta €KOJIOTTYHO OC3MEUHMX ITIAXO/IB 0 BUPIIICHHS ITi€l po0-
JIEMH € 3aCTOCYBAaHHS DICT-CTUMYyNOBaIbHMX Oaktepiit (PGPB), sixi 3maTHi MOKpaIlyBaTé
MiHepaJbHe )KUBJICHHS Ta aKTHUBYBATH 3aXUCHI MexaHi3Mu pocivH (Romano, 2020; Chieb, 2023;
Fang, 2023).

Meroto pobotu Oyno 3’scyBatd poiib PGP-Oaktepiit y perynsmii mporeciB pocty Ta
PO3BUTKY POCIIMH TIIESHUI M SIKOT sipoi copTiB «/lyOpaBka» Ta « MUpPOHIBCEKHI OkcaMuT» (ce-
nekuist MIIT im. B. M. Pemecia HAAH) 32 yMOB 0OCMOTHYHOTO CTpecCy, CIIPUYMHEHOT0 3aCOJICH-
HsM. OO’ €KTOM JIOCITiIKEHHS OYJIM MPOIIeCH POCTY Ta aAanTallii popOCTKiB MieHui. J{jis gocii-
mwkenas PGP-edexri y poboTi BuKOpHCTOBYBaH OakTepii pomy Streptomyces, SKi BIOMi CBOEIO
3JIATHICTIO CHHTE3YBaTH (HITOTOPMOHH, €IIICHTOPH, CHACPOPOPH Ta aHTHOKCHIAHTHI (PepMEHTH
(Trda, 2015; Schillaci, 2019).

JlocimipKeHHs POBOJIMIIM B YMOBAX 71 Vitro Ha arapu30BaHOMY MO)KHMBHOMY CEPEIOBHILL
Mypacire-Ckyra (MC) 3 nogasanasaM 100 MM NaCl myis MoientoBaHHS OCMOTHYHOTO CTPECY Ta
HicTaTuHy (25 MI/mm) JUTs1 3ar00iraHHs TPHOKOBIH KoHTaMiHarlii. [Tepex BUCIBOM HACIHHS MIICHHIT
TIIaBay MoCIiNOBHiH creprmizanii y 96% crmprti Ta po3unHi rimoxiopury Hatpito (NaClO) y
mucTiboBaHiidt Bomi (1:1), Micnms 9Yoro MpoBOMIIM IHOKYIELiO cycrnensiero PGP-Oakrepiit.
OO6’€exTH KyJIBTUBYBAIN Y CTEPWIBHUX OaHKaX 3a KOHTPOIboBaHOTO (oTonepiony (16/8 roxm) ta
TemnepaTtypu 22-25°C.

3a pe3ynbTaramu MPOBEACHHUX JIOCTIIKEHb BCTAHOBJICHO, 110 OaKTepiajibHA 1HOKYJIALIIS
CTIpUsi€ HiBEJIFOBAaHHIO HETaTUBHOI JIii OCMOTHYHOTO CTPECY Ha PaHHIX eTanax OHTOTEHE3Y ITIIie-
HuLi. ExcriepuMeHTansHO MiATBEPIPKEHO, 10 BUKOpHcTaHHs PGP-0axTtepiii 3a0e3neuye cTabib-
HiCTb pOOOTH (POTOCHHTETUYHOTO anapaTy, 10 BUPKAETHCS y BUIIOMY BMicTi xsopodunis Chl a
ta Chl b mopiBHAHO 3 HEIHOKYJIHOBAHUMH POCIMHAMYK B YMOBax 3acojicHHs. KpiM Toro, Oakre-
piasibHa 00pOOKa CTUMYITIOE PO3BUTOK KOPEHEBOI CHCTEMH Ta 30UIBIIEHHS Mach CHpOi 1 cyxol
pedoBHHU MPOPOCTKIB. Taki eheKTH € pe3ylbTaToM aKTHBALIl 3aXMCHAX MEXaHi3MiB, 30KpeMa,
3HIDKEHHS IHTEHCUBHOCTI IpotieciB nepexrcHoro okrucHeHHst jimiaiB (I10JI) ta mocuneHoro cus-
Te3y OCMOIIPOTEKTOPIB, L0 JOMOMAratTh POCIMHAM TIPOTHIISATH 3HEBOJHEHHIO.

TakuMm 4YMHOM, 3aCTOCYBAaHHS INTaMiB Streptomyces sp. € I€BIM Ta NEPCHEKTHBHUM
IHCTPYMEHTOM IS iABUILCHHS aJanTamii pOCIH MINEHHII SPOoi M0 NIl OCMOTHYHOTO CTPECY.
OtpumMaHi JaHi MOXYTB CTaTH OCHOBOIO TS pO3POOKH HOBITHIX OioTpenaparis, CpsIMOBAaHUX Ha
ITiIBUIIIEHHS BPOXKAHHOCTI 36PHOBHX KYJBTYpP Y HECIIPUSTINBUX YMOBAX JTOBKULIS.
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METOAOM PEECTPALLIIN IX TASOPO3PAAHOIO CBITIHHA
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Shuba S., Pisotska L. EVALUATION OF THE ELECTROPHYSICAL PROPERTIES
OF PLANTS BY THE METHOD OF REGISTRATION OF THEIR GAS-DISCHARGE
GLOW. The work experimentally demonstrates the registration of gas-discharge (GD) images
around plants on X-ray film. The obtained GD radiation of the buds, flowers, and leaves reflected
the presence or absence of visible damage. Violation of the integrity of the leaf edge was detected
even in the absence of external signs.

B ymoBax cydacHOi TeXHOKpaTH3allii CBITY 0COOIMBOI akTyabHOCTI Ha0yBa€e OCHIHKEeH-
Hs OI0JIOTIYHOTO CTaHy POCIMH SK IHAMKATOpa EKOJIOTIYHOI CUTyallii B perioHi. Baxmmeum
3aBJaHHAM € paHHE BUSBIICHHS 3HWKCHHS 1X JKUTTEMISUTBHOCTI JIO TIOSBU Bi3YaJbHUX O3HAK
YIIKOKEHHs. BioXiMiuHi 1 eHepreTuyHi peakuii B pOCIMHHOMY OpraHi3Mi € TICHO B3a€EMOIIOB ’s13a-
HuMH. Kpai 1CTKOBOI IITACTHHKH BHCTYTIAIOTh KITFOYOBUMH OPraHaMH, ILIO 3a0e3MeuyI0Th €eKT-
po<1)1310nor1qH1 q)yHKun y TIpoLecax >KUTTENsubHOCTI. JloBeneHo, 1o OioeHepreTHYHi BIaCTH-
BOCTI OPYHBOK 1 KBITIiB CyTTEBO 3POCTAOTH 3aBJITKH OCOOIMBOCTIM TXHBOI TeOMETPHYHOT (ha30BOi
mop¢oorii (Pisotska, 2020). [oHizartist OBITPsi KPOHOKO € MOCTIHHMM TIPHPOIHUM (DAKTOPOM y
sxuTTeaisIbHOCTI pocnuH (ITicorpka, 2020). MiMOBIpHO, 3a CTyIeHEeM i0Hi3allii HABKOJIO YaCTUHU
POCIIMHM MOKHA OI[IHIOBAaTH NPHXOBAaHWI BereTaliliHui MOTEHI[an Ta SKICTh IUIOJIB IPH
BIJICYTHOCT] 30BHIIIHIX NPOSABIB iX MOMIKO/UKEHHS. HancnaOke BUNPOMIHIOBAHHS O10JIOTiYHMX
00’€KTIB IMMOCHITIOETLCS Y BHCOKOYACTOTHOMY TIOJTi 1 MOKe OyTH 3adikcoBaHe Ha (POTOHOCIT MeTO-
JioM Tazopo3psiaHoi pororpadii (I'PD). [Inst otpumanns 'PO pociima HaMu BUKOPHCTOBYBABCS
eKCIIepUMEHTAIBHIN NPUIIa] i3 3aCTOCYBaHHAM peHTreHiBebkoi niBkH (Ilicorpka, 2015).

Mu otpumamu I'P-¢potorpadii 6pyHpOK abpukoca pi3HOTO pO3Mipy, PO3TAIIOBaHUX
OJT3BKO OJTHA JI0 0JTHOT. HaBKOJIO HUX criocTepiraiacs KOpOoHa CBITIHHSA BUCOKOI iIHTEHCUBHOCTI 3
IUTICHUIMA KpasiMd Ta BHUPAKECHOIO JIFOMIHECICHINIEI0 HABKOJIO IIUJIBHOTO BHUIPOMIHFOBAHHS.
BizyanizoBaHa BHYTpIIIHSI CTPYKTypa OpPYHBOK Pi3HWIIACS 3aJI€XKHO BiJl IXHHOTO pO3MIipy, IO
BiioOpakaso pi3HuUi BeretaniitHuii ctan 06’exTiB. Ha BinMiHy Bif MEHIINX, OiNbIlIa 3a po3MipoM
OpyHbBKa MaJia MonrapoBy Mop(}oJIorito Ta TOMOT'€HHY KapTHHY BHIIPOMiHIOBaHHA. Bucoka iHTeH-
CHBHICTb BUIIPOMIHIOBaHHS KOPOHH HABKOJIO OPYHBOK CBITYMIIA TIPO 3HAYHHN MOTEHI[AT POCTY
pocimau. Lle minTBepmunocs xapakTeprucTHKaMU KOPOHH BYKE PO3KPHUTOI KBITKH, sika OyJ1a mopyd
3 6pyHpKaMu. [1 KOpoHa Mata piBHiI KOHTYPH HAaBKOJIO BCIX TIEJTFOCTOK, IITITEHE BUTPOMiHIOBAHHS
3 BUPKEHOIO JIFOMIHECLICHITIEIO0 Ta LLTICHUH OKPYIJINI LEHTp, 030aBIeHUI! CBITIHHS.

HaT'P-¢ororpadisix mucTkiB KalTany 0e3 BUAMMHX MOIIKOXKEHb Ta 3 TEMHUMH TUISIMaMH
OyJ10 BUSIBIIEHO HacTymHe. Ha 300paxkeHHi KOPOHH BUTIPOMIHIOBAHHS HABKOJIO TUITHOK JIMCTKA 13
TUIIMaMH CBITIHHS OYJIO BIJICYTHE, a MATFOHOK IDTACTHHKH JIUCTKA He MPosiBIsiBCs. Ha mucTky 6e3
BUJIMIMUX TTOIIKO/IKEHb KOPOHA BUTIPOMIHIOBAaHHSI B OKPEMHX MICLISIX OyJia (hparMEHTOBAHOIO, SIK
1 BHYTpIIIHIN MaJIIOHOK IUIACTMHKH, L0 CBIAYMIIO TPO TNPHXOBAHE SHIKEHHS JKUTTE3/IaTHOCTI
pociuHA. MOXITHBICTb PaHHBOT Bl3yan13au11 PE3epBIB JKUTTEMISITBHOCTI POCIHH METOZIOM ix
I'P-¢ororpadii Ha peHTreHIBChKiH MBI OYyII0 TaKoXK anBepszeHo HPH JIOCITIJDKEHH] CBIXKO-
3pi3aHOro JINCTKA XJIOpodiTyMy 6e3 BUIMMHX MOpPYIISHb IUTICHOCT] KpaiB, KOJIbOPY UM SICKpa-
BocTi. [IpoTe Ha 300paskeHH] ra30pO3PsIIHOTO BUPOMIHIOBAHHS HABKOJIO JINCTKA OYJI0 BHSBICHO
TOIIKO/DKEHHS Y BUIVLIIL PO3PHBY HOTro Kparo Ta HASBHOCTI HaJ HUM UYXKOpigHOi cepruHoi
CTPYKTYPH 3 BiIPOCTKOM, 3aHyPEHUM Y TKAHUHH POCJIMHHU.

OTxe, BUKOPHCTAHHS METOY Ta30po3psiaHOi (oTorpadii Ha peHTreHIiBChKil TUTIBLI JO-
[UJIBHE [UIS aHAJI3y PI3HMX OPraHiB POCIWH UL PaHHBOTO BHSBIICHHS MPUXOBAHUX IIPOIIECIB
MOpYIIEeHHs iX MeTaboMi3My 1 SKOCTi, IO Ma€ MPaKTHYHE 3HAYECHHS JJIsl BUPIIICHHS MTaHb B
eKCIIepUMEHTaIIBHIH 010JI0Tii 1 arpOBUPOOHHUIITBI.
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INFLUENCE OF SELECTIVE LIGHTING REGIME ON THE GROWTH AND
BIOSYNTHETIC ACTIVITY OF LEGUME SEEDLINGS

V. N. Karazin Kharkiv National University, Svobody Square, 4, Kharkiv, 61022, Ukraine;
e-mail: batuieva@karazin.com

Due to climate change, it is relevant to regulate the physiological and biochemical processes
of plants under controlled conditions to increase productivity. An effective tool is light culture,
where, along with temperature, water, and mineral regimes, lighting parameters — spectrum,
intensity, duration, and periodicity — are optimized. The use of monochromatic light and its combi-
nations allows us to control growth and biosynthetic processes, but the influence of the spectrum,
taking into account the photoperiodic reaction of plants, has not been sufficiently studied. The aim
of the study was to investigate the effect of selective light (red, green and blue) on the growth and
biosynthetic reactions of legume seedlings in light culture.

The plant material used was long-day (LDP) peas (Pisum sativum L.) of the Macenat variety
and short-day (SDP) soybeans (Glycine max (L.) Merr.) of the Hadzhibey variety and neutral-day
(NDP) soybeans of the Yatran variety. Pre-sterilized seeds were germinated in Petri dishes on filter
paper with 5 ml of distilled water in the dark at a temperature of 21-24°C in a thermostat for 3
days. After germination, the plants were cultivated in a room greenhouse Flora for two weeks. The
plants were irradiated with monochromatic light using LED matrices: red (RL 660 + 10 nm), green
(GL 525 £+ 10 nm), and blue (BL 470 + 10 nm) light. Control plants were grown under white light.
Throughout the experiment, the photoperiod was 16 hours, and the air temperature was 20-22°C.
After the experiment, linear growth, biomass, and the content of soluble carbohydrates and proteins
in shoots and roots were evaluated.

Irradiation with GL of LDP of the pea Macenat variety stimulated the elongation of shoots
and roots and an increase in the total length of seedlings, while RL and BL reduced their linear
dimensions, especially of the root system; biomass accumulation increased slightly under GL and
decreased under BL. In SDP of soybean of the Hadzhibey variety, RL and BL significantly
increased the total biomass, mainly due to shoots, while the greatest accumulation of mass in the
roots was observed under GL. In NDP of soybean of the Yatran variety, RL and BL also increased
total biomass: BL mainly due to shoots, and RL due to the root system. In the shoots of the Macenat
pea variety, lighting with BL increased the content of monosaccharides, and RL and GL — oligo-
saccharides content, while in the roots, RL and GL increased the total sugar content mainly due to
monosaccharides, with a decrease in the proportion of oligosaccharides. In the shoots of the
Hadzhibey soybean variety, GL and BL reduced the total content of soluble carbohydrates, but in
the roots, red and green light promoted their accumulation, with red light increasing the proportion
of monosaccharides. In NDP soybeans of Yatran variety, selective light reduced the total sugar
content in both shoots, mainly due to oligosaccharides, and roots, due to monosaccharides, while
RL additionally stimulated the accumulation of oligosaccharides in the root system. In Macenat
pea seedlings, RL and GL slightly increased the content of water-soluble proteins, while BL, espe-
cially in the roots, decreased it. In Hadzhibey soybeans, RL and BL reduced the protein content,
most noticeably in the underground part. In Yatran soybeans, RL stimulated the accumulation of
soluble proteins in the shoots, although their overall level remained lower than in the SDP.

The results demonstrate that the growth responses of legume seedlings in light culture are
closely related to changes in the intensity of biosynthetic processes induced by the spectral
composition of light. The increase in the linear dimensions of shoots and root systems was not
always accompanied by a proportional accumulation of biomass, indicating that growth was
predominantly due to cell elongation. At the same time, the lighting conditions that ensured
biomass growth were characterized by an increased content of carbohydrates and proteins. The
differences found between long-day, short-day, and neutral-day forms indicate the involvement of
photoperiodically determined regulatory mechanisms in controlling the redistribution of assimila-
tes and the implementation of growth programs in the early stages of ontogenesis.
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The progressive tightening of legislative restrictions on the use of synthetic plant protection
products, coupled with the growing environmental demands of the European Green Deal and the
Farm to Fork Strategy, is intensifying the search for environmentally safe, alternative seed
treatment technologies. Growing public concern regarding pesticide residues, pathogen resistance
and biodiversity loss is accelerating the development of innovative, low-impact solutions even
further. In this context, natural bioactive compounds are a promising group of substances to
incorporate into modern seed dressing formulations as they combine antimicrobial, antioxidant and
plant growth-promoting properties in a single, integrated approach.

Scientific literature emphasises that seed treatments based on biopolymers, plant extracts,
secondary metabolites and microbially derived compounds can significantly improve the sanitary
status of seeds, their germination dynamics and the vigour of seedlings (Lamichhane et al., 2019;
Rocha et al., 2019). Biopolymer matrices, such as chitosan or alginate, act as carriers and can
enhance adhesion, controlled release and the formation of a protective barrier on the seed surface.
Natural compounds often exhibit multi-target modes of action, reducing the risk of pathogen
resistance compared to conventional, single-site, synthetic fungicides.

Cinnamaldehyde, the principal constituent of cinnamon bark essential oil derived from
Cinnamomum spp., is among the natural substances with particularly high application potential
and has attracted considerable attention due to its strong fungistatic and bacteriostatic activity. It
acts by destabilising pathogen cell membranes, disrupting cell wall integrity, interfering with
membrane-bound enzymes and inhibiting cellular respiration and ATP synthesis (Hyldgaard et al.,
2012). Additionally, cinnamaldehyde may induce an oxidative imbalance in microbial cells,
resulting in metabolic dysfunction and growth inhibition. When used to treat seeds, this compound
has been shown to be effective against seed-borne pathogens such as Fusarium and Alternaria,
while exhibiting relatively low phytotoxicity towards plant tissues when applied at optimised
concentrations. Its volatility and biodegradability further support its environmental compatibility.

Other phenylpropanoids and monoterpenes, such as eugenol and carvacrol, have compara-
ble antimicrobial potential. Their activity is associated with disruption of the proton motive force,
increased membrane permeability, leakage of intracellular components and impairment of quorum
sensing mechanisms (Bakkali et al., 2008). Polyphenolic compounds such as quercetin and gallic
acid, on the other hand, primarily function as antioxidants, modulating reactive oxygen species
(ROS) levels during seed imbibition and early germination stages. By scavenging excess ROS and
stabilising cellular membranes, these compounds mitigate the oxidative stress associated with rapid
seed hydration and metabolic reactivation (Sharma et al., 2012). This dual antimicrobial and
antioxidant functionality may contribute to improved seedling establishment, particularly under
abiotic stress conditions such as drought or temperature fluctuations.

Natural bioactive compounds constitute an alternative to conventional synthetic fungicides
and an integrative component that links plant protection with stress regulation mechanisms, physiolo-
gical priming and the enhanced efficiency of early developmental stages. Crucially, their compa-
tibility with biological control agents and microbial inoculants enables the development of synergistic
formulations that support both pathogen suppression and rhizosphere microbiome stability.

Further research should focus on optimising formulations, using microencapsulation tech-
nologies, standardising dosages, and assessing long-term stability. Comprehensive validation un-
der field conditions is essential to confirm efficacy across diverse soil types and climatic environ-
ments. These advances could transform seed treatment technologies, making them more selective,
biodegradable and sustainable, and consistent with the principles of regenerative and sustainable
agriculture.
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Reactive oxygen species (ROS) play a key role in regulating cellular stress responses in
both plants and animals. The aim of this study was to conduct a comparative network analysis of
redox signaling in Arabidopsis thaliana under abiotic stress and in a murine model of wound
healing using public transcriptomic data (GEO). For the analysis, scRNA-seq data from
Arabidopsis leaf cells under drought stress and RNA-seq data from mouse skin wounds (days 0,
3, and 7 post-injury) were used. Differential gene expression analysis, calculation of redox scores
based on 32 antioxidant response genes, and functional enrichment (GO, KEGG) were performed.

In plant cells, a 42% increase in the redox score (p < 0.001) was observed in the
mesophyll during stress, accompanied by increased expression of RBOH (log2FC = 1.8),
APXI (1og2FC = 1.5), and CAT2 (log2FC = 1.3). In the mouse model, on day 3 post-injury, an
increase in Nfe2l2 (NRF2) expression by 1.6 times and HmoxI by 2.1 times (p < 0.01) was
observed, with a maximum redox score during the inflammatory phase (+37% from the basal
level). Network analysis revealed the presence of conserved functional modules related to
glutathione metabolism, the thioredoxin system, and peroxiredoxins. Node centrality (degree
centrality > 0.45) for APX/GPX-like enzymes in plants and PRDX/TXN in mice indicates an
evolutionarily conserved architecture of antioxidant regulation (Foyer, 2018).

The developed in silico model demonstrates functional similarity of redox networks across
different kingdoms and suggests that the core logic of stress adaptation is preserved (Mittler, 2022).
These results provide a computational framework for identifying plant-derived redox-active
metabolites as prospective modifiers of regenerative processes. Future research stages involve
the experimental validation of identified candidate compounds using in vitro models and
subsequent verification of their regenerative potential in mammalian wound healing models
within a vivarium setting.

Comparative redox network signatures in Arabidopsis stress response and mammalian
wound repair: an in silico cross-kingdom analysis. This study provides a comparative network
analysis of ROS-signaling in plants and mice using scRNA-seq and RNA-seq data. Significant
redox score increases (37-42%) and conserved modules in glutathione and thioredoxin systems
were identified across kingdoms. The findings suggest that plant-derived redox metabolites can
potentially modulate mammalian regeneration.
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Wheat is one of the most valuable food crops, occupying a leading position in world
agriculture and Ukraine's grain balance. The productivity of soft wheat is determined by the
realization of genetically determined yield potential, as well as the influence of specific weather
and climatic conditions at certain stages of plant ontogenesis. It is known that the duration of
ontogenesis and the rate of development of soft wheat are genetically determined traits (Pérez-
Gianmarco et al., 2020). Among the genetic systems that control these traits, the PPD gene system
plays an important role in determining the degree of photoperiod sensitivity in wheat. The genetic
effects of this system on a number of agronomically valuable traits — crop structure, productivity,
and grain protein content — have been fairly well studied (Alipour & Abdi, 2020). At the same
time, there is limited data in the scientific literature on the influence of genes controlling growth
rates and photoperiod sensitivity on the adaptive potential of Triticum aestivum L. In the context
of modern climate change, accompanied by unstable temperature regimes during the growing
season (Mao et al., 2023), it is particularly relevant to study the influence of genetic systems
controlling plant development rates on their resistance to abiotic stress factors.

The aim of this study was to conduct a comprehensive study of drought, heat, and cold
tolerance in seedlings of nearly isogenic lines of winter soft wheat variety Mercia in terms of
photoperiod sensitivity genes. The objects of the study were nearly isogenic lines (NILs) of Mercia
soft wheat for the photoperiod sensitivity genes PPD (photoperiod): Ppd-Ala, Ppd-Bla, and Ppd-
DIa. The Mercia variety, on the basis of which the isogenic lines were created, is a British breeding
variety characterized by short stem length, resistance to major diseases, and high productivity. The
level of resistance of soft wheat to drought and extreme temperatures was determined using a set
of methods by creating artificial stress conditions, in particular: express analysis of seed
germination, assessment of biomass accumulation inhibition, growth inhibition, and determination
of the protein coagulation temperature threshold (PCT).

The results of the studies showed that all the isolines studied were more resistant to high
temperatures than to drought stress. When analyzing the effect of artificial drought on seed
germination, it was found that among the isolines according to the PPD gene system, the Ppd-D1a
isoline was the most drought-resistant. At the same time, when studying the effect of drought on
growth processes, it was found that in the Ppd-A1a isoline, the reaction of the above-ground and
underground parts to stress was less pronounced compared to other isolines.

Growth retardation is an integral indicator of stress reactions in plants, which is confirmed
by the results of experiments on the effects of hypothermia. It was found that the effect of low
positive temperatures is sublethal for the studied isolines, since the intensity of growth processes
decreased by 90-95% compared to the control. The root system proved to be more adapted to cold
stress, since the degree of inhibition of its growth was significantly less than that of the above-
ground part of the seedlings in all genotypes studied. Differences in the nature of growth responses
were found between the isolines, which are probably indirectly determined by the genetic
determination of PPD genes. The lowest level of growth inhibition under stress factors was
observed in the Ppd-Ala isoline compared to other isolines and the initial variety, which may
indicate a reduced sensitivity of this genotype to the effects of abiotic stressors.

Thus, wheat isolines characterized by rapid growth rates and weak photoperiod sensitivity
(photoperiod neutrality) exhibit higher levels of drought, heat, and cold tolerance. The results
obtained indicate that the genetic system controlling photoperiod sensitivity in soft wheat — the
PPD gene system — may indirectly influence the manifestation of quantitative traits of resistance
to abiotic stresses in Mercia NILs seedlings.



disionoria poCcAUH 291

Macegoniuk K., Piekutowska M., Firlong-Lauda O.

MICROBIAL BIOSTIMULANTS AS A STRATEGY FOR ENHANCING SOIL
HEALTH AND CROP RESILIENCE IN ORGANIC AGRICULTURE

Institute of Biology, Pomeranian University in Stlupsk, Arciszewskiego St., 22 B,
Stupsk, 76-200, Poland, e-mail: katarzyna.macegoniuk@upsl.edu.pl

Organic agriculture is becoming increasingly important in sustainable food production
systems, especially given the growing pressures of climate change, biodiversity loss and
progressive soil degradation. Rising temperatures, unpredictable rainfall and declining soil organic
matter are threatening the stability and productivity of agroecosystems worldwide. A major
challenge in organic farming is to maintain satisfactory crop yields while preserving soil fertility
and ecological balance, without using synthetic fertilisers and chemical pesticides. In this context,
microbial biostimulants have emerged as an innovative, environmentally friendly way of sup-
porting soil health, plant growth and resilience to stress (Pandey and Saharan, 2025).

Plant growth-promoting rhizobacteria (PGPR), arbuscular mycorrhizal fungi (AMF) and
other beneficial microorganisms can enhance plant performance through a variety of direct and
indirect mechanisms. These include biological nitrogen fixation, phosphorus and potassium
solubilisation, siderophore-mediated iron chelation, the production of phytohormones (e.g. auxins,
cytokinins and gibberellins) and the induction of systemic resistance. Consequently, microbial
inoculants stimulate root system architecture, enhance nutrient uptake efficiency, and improve
plant tolerance to abiotic stresses such as drought, salinity, and temperature extremes (Wahab et
al., 2025; Giri and Virk, 2025). Furthermore, certain strains contribute to biocontrol activity by
suppressing soil-borne pathogens through competitive exclusion, antibiotic production and
modulation of the rhizosphere microbiome.

In addition to their effects at the level of individual plants, microbial biostimulants
significantly influence the physicochemical and biological properties of soil. They promote the
formation of stable soil aggregates, boost enzymatic activity, accelerate the mineralisation of
organic matter, and increase microbial diversity and functional redundancy. These processes are
essential for ensuring the long-term multifunctionality of soil, the efficiency of nutrient cycling,
and the sequestration of carbon in organic farming systems. Improved soil structure also enhances
water retention capacity, which is particularly important in conditions prone to drought associated
with climate change.

Recent research suggests that applying microbial consortia and next-generation bioino-
culants, which are designed based on microbiome engineering principles, may reduce the yield gap
between organic and conventional agriculture while strengthening ecosystem resilience
(Ansabayeva et al., 2025). Multi-strain formulations often demonstrate greater stability and
functional complementarity than single-strain inoculants. However, the effectiveness of microbial
biostimulants depends heavily on soil type, native microbial communities, climatic conditions,
crop species and management practices. This variability highlights the need for site-specific micro-
biome management strategies and the use of molecular tools to monitor microbial establishment
and activity in the field.

Microbial biostimulants, therefore, offer a promising approach to sustainable intensification
in organic agriculture. Integrating agroecological practices, such as crop rotation, cover cropping,
reduced tillage and organic amendments, with advanced microbiological solutions could enhance
crop productivity, improve soil quality, reduce environmental impact and increase agroecosystem
stability. This presentation provides a thorough overview of the latest research on the mechanisms,
advantages and disadvantages of using microbial biostimulants in organic farming systems, and
suggests potential areas for future research and practical implementation.
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The quality of potato tubers has a significant impact on the suitability of the raw material
for processing and the quality of the final frozen potato product. Key quality attributes include
external tuber characteristics, dry matter content, starch concentration, reducing sugars, nitrate
levels and the presence of internal or external defects (Saini et al., 2023). These parameters
collectively determine processing efficiency, product yield, texture, flavour, colour and overall
consumer acceptability.

Dry matter content is one of the most critical indicators affecting texture and sensory
properties after thermal processing. Tubers with higher dry matter levels, typically ranging from
20% to 25%, are favoured for producing French fries, crisps, and other frozen potato products as
they deliver a firmer texture, reduced oil absorption, and enhanced crispiness. Conversely, potatoes
with low dry matter content absorb more fat during frying, resulting in a greasy texture and poorer
processing performance. Starch content is closely related to dry matter and significantly influences
water-binding capacity, structural integrity, and behaviour during blanching, freezing, and frying.
High-quality starch contributes to optimal gelatinisation and the development of the desired
internal structure of processed products (Bandana et al., 2016).

Reducing sugars, particularly glucose and fructose, play a crucial technological role as they
directly affect the colour of products during frying. During heat treatment, they react with amino
acids in the Maillard reaction, leading to browning and the formation of colour compounds.
However, excessive concentrations of reducing sugars can cause an undesirable darkening of
chips, fries or potato pancakes, which negatively impacts their visual quality and how consumers
perceive them (El Hosry et al., 2025). Furthermore, intensified Maillard reactions may contribute
to the formation of potentially harmful compounds such as acrylamide. Therefore, it is essential to
strictly control reducing sugar levels in raw tubers to ensure the consistent colour, sensory quality
and food safety of frozen products. From a food safety perspective, nitrate accumulation in potato
tubers is another important parameter. Excessive nitrate levels may pose health risks to consumers
due to their potential conversion into nitrites and N-nitroso compounds (Wszelaczynska et al.,
2022). Consequently, monitoring nitrate content is necessary to comply with safety standards and
regulatory requirements.

In addition to chemical composition, both external and internal tuber defects significantly
influence processing suitability. Undesirable features include greening (associated with solanine
accumulation), mechanical damage, black or dark spots, rustiness, a hollow heart, cracks and other
physiological disorders (Grupa-Urbanska et al., 2025). While some superficial defects can be
removed during mechanical peeling, deep-seated dark spots and internal disorders are more
challenging to eliminate, potentially leading to increased raw material losses and reduced
production efficiency. Proper sorting and grading are therefore critical stages in preparing the raw
material. The optimisation of technological processes, particularly blanching prior to freezing, is
fundamental to maintaining high product quality. Blanching helps to inactivate the enzymes
responsible for discolouration, stabilise colour, reduce the microbial load and partially remove
reducing sugars. This improves frying performance and the appearance of the final product. Precise
control of temperature and processing time is essential to preserve texture and nutritional value.

To ensure consistently high-quality raw materials for frozen potato production, close
cooperation is required between potato growers and processing plants. This involves selecting
appropriate cultivars, optimising agronomic practices, ensuring proper storage conditions and
aligning quality standards between producers and processors. This collaboration enables the supply
of tubers with optimal technological parameters, minimises post-harvest losses and ensures the
consistent high quality of frozen potato products.
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Herbicides are widely used in modern agriculture as an effective means of weed control;
however, their application is often associated with the risk of inducing oxidative stress in cultivated
plants. Oxidative stress occurs due to excessive formation of reactive oxygen species (ROS), which
damage proteins, lipids, and nucleic acids, thereby disrupting cellular metabolism. The main
sources of ROS in plant cells are mitochondria, chloroplasts, and peroxisomes, where stress factors
disturb electron transport processes.

The antioxidant system of plants consists of enzymatic and non-enzymatic components that
neutralize ROS and maintain cellular homeostasis. Enzymatic antioxidants include superoxide
dismutase, catalase, and ascorbate peroxidase, while non-enzymatic protection is provided by
ascorbic acid, tocopherols, carotenoids, and flavonoids.

Experimental results demonstrated that herbicides combined with surfactants (SAs)
significantly affect the morphometric parameters of barley and radish seedlings. In control groups,
barley showed an average mass of 0.283 g and length of 20.53 cm, while radish had 0.388 g and
17.66 cm. Herbicide treatment reduced these values, especially in radish, indicating higher
sensitivity compared to barley.

The combination of herbicide with SA produced mixed effects: in barley, biomass increased
slightly but length decreased, whereas in radish both mass and length improved, with biomass
exceeding control values. At the same time, the content of photosynthetic pigments decreased
under combined herbicide and SA treatment, indicating suppression of photosynthetic activity.

Thus, herbicides influence a wide range of physiological processes in plants, and their
effects are often accompanied by oxidative stress. Understanding antioxidant defense mechanisms
is crucial for developing strategies to enhance plant resistance to herbicide stress and ensure
environmentally safe use of agrochemicals.
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