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1. KapaBaH B.B. «Bru zietu Ha 6iomapkepu crpecy y Apis mellifera». - KBani¢ikauiiiHa HaykoBa npatis Ha IpaBax
pykornucy. [lucepralist Ha 30006yTTsI HAYKOBOTO CTyIeHs fokTopa dinocodii 3a cneuianpHicTio 091 - Biosyoris. -
YepHiBeubkuil HallioHanbHUY YHiBepcuTeT iMeHi I0pis GenbkoBuua MOH Ykpainu, YepHisui, 2024 pik Jluceprartis
IIPUCBSIYEHA JOCiIKEHHIO BIUJIMBY MiArOiBJIi Ta TEMIIEPATypy YTPUMAHHS Ha METa00JIiYHi TOKa3HUKU CTPeCy y
61KosI MeloHOCHOI. Y BeTymi BUCBiT/IeH] 3arayibHi XapaKTepUCTUKU PpOOOTH, METa, IIOCTaBJIeH] 3aBIaHHS,
aKTyaJIbHICTb BUKOHAHOTI'O IOCJIiIPKEHHS, I0ro 06'eKT Ta pegMeT. BkazaHO 0COOMCTHI BHECOK 3/100yBada y poboTy
Ta MaTepiay, sIKi 3aCBiIYyIOTh allpoballil0 OTPMMAHUX PE3yJIbTaTiB. 3aKiH4yeThCs LeN PO3MiJ BilOMOCTSIMU PO
KiJIBKICTb OITy6JIiKOBaHMX HAYKOBHUX ITPallb 332 TEMATUKOIO IOCIIiIPKEHb Ta 3B'130K TEMU AUCEPTAllii 3 HAyKOBOIO

TeMaTuKoIo Kadenpu. [lepimuii po3zis NpucBsYeHUH OIJIsIAy HayKOBOIi JliTepaTypy 32 TEMAaTUKo poboTu. TyT



OIMCaHO CTPECOBi (PaKTOPH Pi3HOI NPUPOIH, SIKi BIJIMBAIOTh HA MEJOHOCHUX O7KiJI, BUTiIZIEHO OCHOBHI CTPECOPH,
SKi MO>KyTb HETATUBHO IO3HAYATHCh HA BMKMBAHOCTI IMX KOMax. ONIMCaHO TaKOXX TEMIIEpAaTypHUN Ta
OKCHUJATUBHUI CTpec Ta iX BIJIMB Ha 6i0XiMiyHi Tpoljecu B opraHiami MegoHOCHOI 61konu. 3ibpano iHpopmaliito
[IPO MEXaHi3MM BiJ[IOBi/li HA TEMIIEPATyPHUI Ta OKCUAATUBHUI CTPEC, 30KPEMA IIPO (PEPMEHTH, 3aTisHi y
CTpecoBil Bianosizi. Takox Len po3nia MiCcTUTh iHGOPMALLiIo 3 JIiTepaTyPHUX IPKEPEJ IPO KOMIIOHEHTH
IIPUPOJHOIO XapuyBaHHs OpKis Ta pi3HOMAaHITHI ITYYHI Ai€TH, SIKi 3aCTOCOBYIOTHCS IJ1s1 IiITPUMaHHS KUTTSI
O1)KOJIMHUX KOJIOHIN 32 Aii HeclIpuaTInBUX PAKTOPIB NOBKiIISL. 3 aHali3y 3i6paHoi siTepaTypu 3po6J1€HO BUCHOBOK,
110 BILJIMB Ji€T HA BUKMBAHICTDb Ta 6i0XiMiuHiI MapKepu (i3ios10riyHOro cTaHy MeIOHOCHOI 6/1K0JIU 32 Pi3HUX
TEMIIEPATyPHUX PEKUMIB YTPMMAaHHS BCe Ille 3aJIMIIAI0ThCS HEQOCTATHBO BUBYEHUMU. 3 OIJISIy Ha BUIIE CKA3aHE,
METOIO JAHOT0 JUCEePTaLifHOro AOCIIIPKEHHS OyJI0 OLiHUTY BUKUBAHICTb/CMEPTHICTh pOO0YMX 6Kij, 3MiHU
6iomapkepiB cTpecy Ta MeXaHi3Mu 3axucHOi Binnosini y Apis mellifera npu cnoxuBanHi pisHUX gieT. s
IOCSATHEHHS METH OyJIM [10CTaBJIeHi HACTYIIHI 3aBaHHs: 1. BU3SHaYMTH BI/IMB JIITHBOI MiAronisii pisHuMu
BapiaHTaMU BYIJIEBOJHOI JIi€TH HA aKTUBHICTb aHTUOKCUAAHTHUX (PEPMEHTIB B yMOBax [10JIbOBOI'O €KCIIEPUMEHTY. 2.
OuiHUTH BIIMB MiATOAiBIIi NUJIKOM, IIEPTOI0 Ta CyMIlIII0 aMiHOKKCIJIOT Ha BDKUBAHICTb /CMEPTHICTb pOO0YMX
6IKis Ta 6i0MapKepH CTPeCY B yMOBaxX JIa0OPAaTOPHOTO €KCIEPUMEHTY. 3. PO3poOUTU OpUTiHAJIbBHUIN AU3alH
eKCIIEpUMEHTY, SIKUU 3abe3Meuye B 1abopaTopii 6113bKi [0 IPUPOAHIX YMOBU iCHYBaHHS OIKOJIN MEJIOHOCHOI Ta
Jla€ MO>KJIMBICTb KOHTPOJIIOBATH CKJIJ, TA KiJIbKICTb CIIOKUTOI DXKi Ta TEMIIEpaTypy yTpuMaHHs. 4. [I[poananizyBatu
BILJIMB BYIJIEBOJHUX Ji€T HA 6i0OXiMiuHi MapKepHu CTpecy 3a Pi3HUX TEMIIEPATyp YTPUMaHHS 06[1K0JIYM MEJOHOCHOI B
YMOBax J1abopaTOPHOTrO ekcriepuMeHTy. OO'€KT LOCIIIPKEHHS — MEXaHi3MU IIPUCTOCOBAHOCTI 6K 10 YMOB
IOBKisuis. [IpenMeT nocimKeHHs — MeTaboJ1i3M 611K0JIM METOHOCHOI 3a [Iii pi3sHUX TeMIlepaTypHUX PEKUMIB Ta
XapyoBUX HieT. MeToau NOCiI)KeHHs — Iifl Yac BUKOHAHHS AYcepTaLiliHOI po60TH 6y BUKOPUCTaHi 1ab0paTOpHi
METOJIU NOCIiIKEHb, IO OnucaHi B Po3aisi 2. 1leit po3aiy NPUCBSYEHO ONUCY AU3ANMHY €KCIIEPUMEHTY, a TAKOX
MaTepiajiiB Ta MeTOMiB MOCiIKeHHS. 30KpeMa, ITPEJICTaBIeHO METOIVKY BU3HAYEHHSI aKTUBHOCTI (hepMEHTIB
(cynepoxkcupaucMyTasy, KaTtanasu, IyTaTion-S-TpaHcdepasy) Ta 6i0XiMiYHUX IOKA3HUKIB, SIKi BiloOpaXkaloTh CTaH
He(epMEHTAaTUBHO] JIAHKU 3aXUCTy OopraHiamy (BMicT TBK-akTMBHUX IPOAYKTIB, TiIOJIOBUX I'PYI Ta KAPOOHIIbHUX
noxigHux 6iskiB). HaBeneHo iH¢popMallito Mpo CTaTUCTUYHY OOPOOKY OTPMMAaHUX pe3ybTatiB. Po3nin 3 micTuThb
Pe3yJbTaTU JUcepTaliiHoro gocimkeHHs. OTpuMaHi pe3ysbTaTy Jab0paTOPHUX NOCTiIKEeHb MOXYTb OyTU
BUKOPUCTaHI K IPaKTUYHi peKOMeHallii /151 BeJeHHs OIIKiTbHULITBA IPU HECTIPUSTIIUBII Til NPUPOIHUX
YMHHUKIB Ha 6/1K0JIy MEJOHOCHY. YaCTUHY OTPUMAHUX PE3yJIbTaTiB BIPOBAIKEHO y CeeKUiliHy poboTy 'O
«Acouiarlis BUpOOHUKIB MPOAYKTIB 64KiNbHUITBA «ByKOBUHCHKUN 61K0JsIp»». TemaTrka guceprauifiHoi po6oTu
IIOBHICTIO Bif[IOBifae HayKOBil TeMaTulli KadeIpy MoJIEKYJIIPHOI FfeHeTUKU Ta 6ioTexHosorii YepHiBeLbKoro
HalliOHAJIBHOTO YHIBEPCUTETY B paMKax KadenpanbHoi TeMu: «CTpyKTYpHO-(YHKIIOHa/IbHA OpraHisallis TeHOMy Ta
MexaHi3MU ajanTauii y eykapior» (2021-2025; Homep gepskaBHoi peectpauii 0121U111109) Ta gepkOrokeTHOI TeMu
«['enetnyHuMit noniMmop@ism, po3MOBCIOIKEHICTh Ta afanTalliliHi 31aTHOCTI yKPaiHChKUX MOPiZl MEeIOHOCHO]
6mxonn» (2020-2022; Homep pepskaBHoi peectpauii 0120U102119). Tucepratiiiny po60oTy BUKjIaneHo Ha 133
CTOPiHKaxX MAIIMHOIMCHOIO TEKCTY. [lucepTalis CKIafaeThCs 3i BCTYILY, OIJIsIy HAYKOBOI JIITEPATYPH, OIIUCY
BHMKOPHCTaHUX MaTepiasiB Ta METOIiB NOCIiIP)KeHb, OTPYMAHUX PEe3yJIbTaTiB Ta iX 06rOBOPEHHS, BUCHOBKIB, CITUCKY
BHMKOPHMCTaHUX JKepeJt JliTepaTypy Ta NoAaTKiB Ta MicTuTb 3 Tabnuii, 20 pucyHkiB. Bibsiorpagiunuii ciucok

cKilagaeTrbes 3 202 siTepaTypHUX IKEPEL.

2. Karavan V.V. "Effects of diet on biomarkers of stress in Apis mellifera". Manuscript. Thesis for the degree of
Doctor of Philosophy (PhD) in speciality 091 - Biology. - Yuriy Fedkovych Chernivtsi National University,
Chernivtsi, 2024 The dissertation is focused on the study of the influence of feeding and housing temperature on
metabolic indicators of stress in honey bees. The Introduction highlights the general characteristics of the work,
the purpose, the tasks, and the relevance of the research, its object and subject. It contains information on the
author's personal contribution to the work and on the publication of results in scientific papers and on the
approval of the dissertation at scientific forums. This section ends with information on the number of scientific
publications and the connection between the topic of the dissertation and the scientific research of the
department. The first chapter is a review of scientific literature on the topic of the dissertation. Stress factors of



various nature that affect honey bees are described here, the main stressors that have negative effect on the
survival of these insects are highlighted. Temperature and oxidative stress and their influence on biochemical
processes in the body of the honey bee are also described. Information was collected on the mechanisms of
temperature and oxidative stress resistance, particularly on the enzymes involved in the stress response. Also, this
section contains information from literature about the components of the natural diet of bees and various artificial
diets that are used to support the survival of bee colonies under the influence of adverse environmental factors.
From the analysis of the literature, it was concluded that the influence of diets on survival and biochemical
markers of the physiological state of the honey bee under different maintenance temperature still remain obscure.
In view of this, the aim of the dissertation research was to evaluate the survival /mortality of worker bees, changes
in stress biomarkers and defense response mechanisms in Apis mellifera when consuming different diets. To
achieve the goal, the following tasks were set: 1. To determine the influence of summer top-feeding with different
variants of a carbohydrate diet on the antioxidant enzymes activity in field experiment. 2. To evaluate the effect of
feeding with pollen, beebread and a mixture of amino acids on the survival /mortality of worker bees and stress
biomarkers in laboratory condition. 3. To develop an original experimental design that simulates the natural
conditions for the honey bee in the laboratory and makes it possible to control the composition and amount of
food consumed and the temperature of keeping. 4. To analyze the effect of carbohydrate diets on biochemical
markers of stress at different temperatures of keeping honey bees in the conditions of a laboratory experiment.
The object of research is the mechanisms of adaptation of bees to environmental conditions. The subject of the
study is the metabolism of the honey bee under the influence of different temperature and food diets. Research
methods: The laboratory methods used in the dissertation research are presented in Chapter 2. The experimental
design, as well as research materials and methods are described in this chapter: the methods of measurements of
enzymes activities (superoxide dismutase, catalase, glutathione-S-transferase) and biochemical indicators
reflecting the state of the non-enzymatic cell defense (the content of TBARS, thiol groups and carbonyl derivatives
in proteins). Information on the statistical analyze of the obtained results is given. Chapter 3 contains the results of
the dissertation research. The obtained results of laboratory studies can be used as practical recommendations for
beekeeping in case of negative effects of environmental on the honey bee. The obtained results were partially
implemented in the breeding process of the NGO «Beekeepers' Union of Ukraine» and «Association of beekeeping
products producers «Bukovynsky beekeeper»». The topic of the dissertation fully corresponds to the research area
of the Department of Molecular Genetics and Biotechnology of Chernivtsi National University within the
framework of the project: «Structural-functional organization of the genome and mechanisms of adaptation in
eukaryotes» (2021-2025; state registration number 0121U111109) and the state budget grant «Genetic
polymorphism, distribution and adaptive abilities of Ukrainian honey bee breeds» (2020-2022; state registration
number 0120U102119). The thesis is presented on 133 pages of typewritten text. It consists of the introduction, the
literature review, the description of research materials and methods, the results of own research and their
discussion, the conclusions, the list of references. The work contains 3 tables and 20 figures. The references
consist of 202 literature sources.
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» KapagaH B. B., Ilapyxk B. L., UepeBaros B. @., fI3nosunpka JI. C. (2018) I'myTtarion-S-TpaHcdepaszHa akTUBHICTb
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» KapagaH B.B,, fI3nosuupka JI.C., Yepesatos B.®., [Tanuyk L.I. (2022) Biomapkepu OKCUAATUBHOTO CTpecy y Apis
mellifera 3a pisHux ByrneBogHux giet. HaykoBuil BicHuk YepHiBenbkoro yHiBepcurety. biosoris (biosnoriuni
cucremn), 14(2), 129-136.

¢ Kapasah B. B., Kaumapux [I. 1O., Yepesatos B. @., SI3nosuupka JI. C. (2021) Bnius remneparypu 3uMiBii Ha
CTaH aHTHMOKCcUAAaHToi cuctemu Apis mellifera L. Haykosuii >xypHan biosiorist TBapuH, 23 (4), 32-42.

¢ Kapasah B.B., Kaumapuk [1.1O., YepeBaros B.®., [Tanuyk L.I., SI3noBunpka JI.C. (2020) BB niTHBOI niaronissi
BYIJIEBOJIAMU HA aKTHUBHICTb KaTajla3u y MeIOHOCHHUX O11Kisl. HaykoBuil BicHUK YepHiBELbKOTO YHiBEPCUTETY.
Biosiorig (Biosioriyni cucremn), 12 (2). 156-165

¢ Yazlovytska L.S., Karavan V.V., Domaciuk M., Panchuk LI., Borsuk G. and Volkov R.A. Increased survival of
honey bees consuming pollen and beebread is associated with elevated biomarkers of oxidative stress.
Frontiers in Ecology and Evolution. 2023, 11:1098350.
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