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Pedepar:

1. Incepraris Ha 3000YyTTSI HAYKOBOTO CTyNeHs gokTopa ¢inocodii 091 - «biosoris Ta 6ioximig» (09 — «biosoris»). -
Incturyt 6iosorii TBapuH HAAH, JIpBiB, 2024. [lucepraniiiHa po60Ta IpUCBSY€HA JOCTiIKEHHIO BILJIUBY
HOBOCHHTe30BaHoro etuntiocyabdaninarty (ETC) ta Bitaminy E Ha remaTosioriyauii npodins, cTan cucteMu
AHTUOKCUJIAHTHOT'O 3aXUCTY, JIIiIHOrO Ta IPOTEIHOBOro 0OMIHY Y KPOBi Ta TKaHMHaX 1ypiB 3a ymoB Cr(VI)-

iHIYKOBaHOTO OKCUAATUBHOrO cTpecy. JocaimxkenHs BaactuBocte ETC okpeMo Ta y noegHaHHi 3 BiTamiHOM E



CBiiuaTh NIPO CTA61/Ii3yI0YMIl BIJIMB LMX CHOJIYK Y opyieHHi cuctremu AO3 cnipnunHenux K2Cr207- iHGyKOBaHUM
OKCHJATVMBHMM CTpeCOM. Briepie BctaHOBIEeHO, mo BBeneHHs ETC okpemo Ta y roenHaHHi 3 BiTamiHOM E
CIIPUYMHSIIIO 3HMKEHHS iIHTEHCUBHOCTI HAaKONUYeHHS rifponepokcupis ainiais ([T1JT), TEK-akTUBHUX NPOAYKTIB Ta
KapOoHinbHUX rpyn npoteinis (KI'TI) y TKaHMHI IeYiHKY Ta HUPOK LypiB 3a yMOB 14-Tu 1060B0i iHTOKcuKauii Cr(VI).
IMoepnanuii Brius Bitaminy E Ta ETC cnpusis nocnabsieHHo inTeHcuBHOCTI npoueciB Cr(VI)-iHmykoBaHOTO
OKMCHEHHS$ IPOTeiHiB 32 yMOB TpuBaiimoi inTokcukanjii. Epext ETC okpemo Ta y noeHaHHi 3 BitamiHOM E
3HIDKYBAaB BiflcOTOK rinepakrusauii COJ] epuTpoLuUTiB 1ypiB 3a yMOB 14-Tu 1060B0i Tokcu4uHOCTI. B ETC
CIIPMYMHSB iHriOyl04mMil BIUIUB Ha rinepakrusauiio KAT B epuTpouuTax 3a 060X nepiofiiB iHTOKCHKaLii. Y TKaHUHI
HUpOK TBapuH [is ETC cnpusina sHmwkeHH:o rinepaktusanii COJl 3a 7-mu no6osoro sriusy Cr(VI). [TonepenHiii
BB ETC okpemo Ta pazom 3 Biraminom E nporugisas Cr(VI)- iHgykoBaHii iHakTHBaLjii [1yTaTioHoBOi JJaHKK AO3
3a paxyHOK IiJIBUIIEHHS Ta 3aN100iraHHs BUCHAXKEHHIO I1yJy BI' B epuTponuTax Ta QOCIiIKyBaHUX TKAHUHAX.
[Toengnanuii BrinuB Bitaminy E Ta ETC nposiBisiB cTabinisytouy aito Ha I'Tl akTUBHICTb B epUTPOLIATAX 32 000X
nepionis inTokcukatii, I'Tl ta I'P akTuBHIiCT y HUpKax 3a 7-MuU Ta 14-Tu no6osoi nii Cr(VI) BinnosigHo. 3'scoBaHo, 10
TokcnyHui edext K2Cr207 cripuyuHsB NOPYIIEHHS CHiBBiIHOIIEHHS KJaciB JIiNifiB y KpoBi mypiB. 30Kpema,
3a(pikcoBaHO MifBUIIEHHS BMICTYy 3arajbHUX JIiMifiB, X0JI€CTEPOIY, MOHO-, IU-, TPUALWJITTILIEPOJIIB Ta 3HUKEHHS
piBHA docdonininis, HeecTepudiKoBaHOTO X0JIECTEPOIy Y I1J1a3Mi KpOBi TBApUH 32 000X MepiofiiB iHTOKCHKALIii.
Binbui TpuBaine BBeneHs: K2Cr207 cynipoBOKyBaiocs 3pOCTaHHIM BMiCTy HeecTepU(iKOBaHUX KUPHUX KACJIOT
(HE>KK) y kpoBi mypiB. 3actocyBanHs ETC 3 npogislakTUYHOIO METOIO CIIPUYMHSIIIO CTab1/1i3yI0unii BIIJIMB HA BMICT
3arajbHUX JIiMifliB Ta XOJIE€CTEPOJIy B KPOBi 3a yMOB 14-Tu 1060801 aii Cr(VI). [Toennana ais Biraminy E ta ETC
nornepepKyBasa 3HUXKeHHs BMicTy (pocdonininis Ta nigsuienHs konueHTpauii HEJKK y niasmi kposi TBapuH 3a 14-
TN J060Boro TokcuyHoro BruBy Cr(VI). IIpu npomy, Bitamin E pasom 3 ETC BUKIIMKaB NifBUILIEHHS BMICTY
¢docdomnininis ta sHKeHHs piBHsS HEXKK y nnasmi kpoBi mypiB. 3’sicoBaHo, 10 TokcnyHui epekt K2Cr207
CIIPUYMHSAB AycHaiaHC [I0Ka3HUKIB MeTaboJ1i3My IpoTeiHiB. 3okpeMa, 3adikCcoBaHO MiABUILEHHS
anaHiHaMmiHoTpaHcdepasu (AnAT), acnapraTamiHoTpancdepasu (AcAT) Ta syxxHoi Ppocdarasu (JID), 3pocTaHHs
KOHLIEHTpallii KiHIIeBUX MPOAYKTIB po3Naly aMiHOKUCJIOT (KPEaTHHIH, CEYOBMHA) Ta BUYEPIIAHHS 3aMaciB
3arajJibHOTrO MpoTeiHy y Ma3mi KPoBi 3a 060x nepioaiB iHTokcukauii Cr(VI). Bnepiue BCTaHOBJIEHO, 110 NIONIepeIHil
BruB ETC 3ano6iras Cr(VI)-innykosaniii rinepaxkrusauii AnAT, JIQ Ta cripusiB MeHII 3HAYHOMY IiIBULIIEHHIO
KOHILIEHTpAallii CEY0BUHM I1JIa3MU KPOBi 32 yMOB 7-mMu 060B0i 1ii Cr(VI). AnTnokcupantuauii s ETC cripuss
iHribyBaHHIO NIPOLIECIB MiBUIIEHHS PiBHS KPEaTUHiHY Ta CEYOBUHHU Y IJIa3Mi KPOBI L1ypiB miciis 14-Tu 1060BOro
BBy Cr(VI). IToegnana gis ETC Ta Bitaminy E 3a6e3nedyBana HOpMasi3ylo4uil BIUIUB Ha aKTUBHICTb
amiHoTpaHcdepas, JIO kposi 3a 060x nepionis BBeneHHs Cr(VI) Ta BMiCTy KpeaTHHiHY i ceuoBUHU 3a 14-Tu 060BOTO

110r0 3aCTOCYBaHHS.

2. Dissertation for the degree of Doctor of Philosophy 091 “Biology and biochemistry” (09 - Biology). - Institute of
Animal Biology NAAS, Lviv, 2024. The dissertation is devoted to the study of the effect of newly synthesized
ethylthiosulfanylate (ETS) and vitamin E on the hematological profile, the state of the antioxidant defense system,
lipid and protein metabolism in the blood and tissues of rats under conditions of Cr(VI)-induced oxidative stress.
Studies of the properties of ETS about and in combination with vitamin E testify the stabilizing effect of these
compounds in relation to disorders in the AOS caused by K2Cr207- induced oxidative stress. It was established for
the first time that the introduction of ETS alone and in combination with vitamin E caused a decrease in the
intensity of accumulation of lipid hydroperoxides (LHP), TBA-reactive substances and carbonyl groups of proteins
(CP) in the liver and kidney tissue of rats under conditions of 14-day Cr(VI). The combined effect of vitamin E and
ETS contributed to the weakening of the intensity of the processes of Cr(VI)-induced protein oxidation under
conditions of longer intoxication. The effect of ETS alone and in combination with vitamin E reduced the
percentage of SOD hyperactivation in erythrocytes of rats under conditions of 14-day toxicity. In turn, the effect of
ETS weakened the percentage of hyperactivation of CAT in erythrocytes during both periods of intoxication. In the
kidney tissue of animals, the action of ETS also contributed to the weakening of SOD hyperactivation after 7-day
exposure to Cr(VI). Previous exposure to ETS, alone and in combination with vitamin E, counteracted Cr(VI)-
induced inactivation of the glutathione AOS due to accumulation and prevention of Cr(VI)-induced depletion of



the GSH pool in erythrocytes and in the studied tissues. The combined effect of vitamin E and ETS partially
stabilized GP activity of erythrocytes during both periods of intoxication, GP and GR activity of kidneys after 7 and
14 days of Cr(VI) exposure, respectively. It was found that the toxic effect of K2Cr207 caused dyslipidemia by
disrupting the ratio of lipid classes in the blood of rats. After both periods of intoxication, there was an
accumulation of total lipids, cholesterol, mono-, di-, triglycerides and a decrease in the percentage of
phospholipids, non-esterified cholesterol in the blood plasma of animals. Longer administration of K2Cr207 was
also accompanied by the accumulation of the fraction of non-esterified fatty acids (NFA) in the blood of rats.
Previous exposure to ETS, in turn, contributed to the partial stabilization of blood total lipids and cholesterol
under conditions of 14-day exposure to Cr(VI). The combined effect of vitamin E and ETS partially compensated for
the 14-day Cr(VI)-induced imbalance of lipid metabolism by preventing a decrease in the content of phospholipids
and an increase in the concentration of NFA in blood plasma of animals. Vitamin E in combination with ETS
contributed also to the accumulation of the content of the phospholipid fraction and to the reduction of the level
of NFA in the blood plasma of rats. It was found that the toxic effect of K2Cr207 caused an imbalance of protein
metabolism through hyperactivation of alanine aminotransferase (ALT), aspartate aminotransferase (AST), and
alkaline phosphatase (ALP), accumulation of end products of amino acid breakdown (creatinine, urea) and
depletion of total protein content in blood plasma for both periods of Cr(VI) intoxication. For the first time, it was
established that prior exposure to ETS prevented Cr(VI)- induced hyperactivation of ALT, ALP and contributed to a
decrease in the percentage accumulation of blood plasma urea under conditions of 7-day Cr(VI) exposure.
Antioxidant effect of ETS also contributed to the inhibition of creatinine and urea accumulation in blood plasma of
rats after 14-day exposure to Cr(VI). The combined effect of ETS and vitamin E contributed to a more effective
stabilization of aminotransferases and ALP activity in blood of rats during both periods of Cr(VI) administration.
The intensity of 14-day Cr(VI)-induced accumulation of creatinine and urea in blood of animals was reduced more
effectively due to the combined effect of vitamin E and ETS.
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CHACTEMY aHTMOKCHJAHTHOTO 3aXUCTy y HUPKax i nedinui teapuH. [Te3n]. MixkHapogHOi HayKOBO-TIPaKTU4HOI

KOH(epeHLii «AKTyasbHi mpobsiemu Ppisiosnorii TBapun», JIbBiB, YKpaina, 31-32.
HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ComniasibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: JIP N20116U001413

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)

Baacue IlpizBuuie Im's I1o-6aThKOBI:

1. Ickpa Pyciana fIpocyasiBHa

2. Ruslana Y. Iskra

KBasigikamnis: 1. 6. 1., npodecop, 03.00.04

InenTudirkarop ORCHID ID: 0000-0001-7248-548X

JoparkoBa iHpopManist: scopus.com/authid/detail.uri?authorld=7801609469

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBChKUMIT HAL[IOHAIBHMI yHiBepcUTET iMeHi IBana Gpanka

Kopg 3a €IPIIOY: 02070987



Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy, 1, JIpBiB, 79000, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. ®ipa Jrogmuna CrenaniBHa

2. Ludmila S. Fira

KBasigikanis: 1.6.1., npodecop, 03.00.04
ImenTudikarop ORCHID ID: 0000-0002-5325-0973
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: TepHOMINLCHKUIT HALIIOHATBLHUI MEIUYHUT YHIBEPCUTET iMEHi

I. 5. TopbavyeBcbkoro MiHicTepcTBa OXOPOHU 3[0POB'S YKpaiHu

Kopg, 3a €IPITIOY: 02010830

Micuesnaxomxemm: Marigan Boui, 6ya. 1, TeprHomnins, TepHomninbcbKuii p-H., 46001, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. baingaxk Mapis MuxaiiniBHa

2. Mariia M. Bailiak

KBasidikamis: 1. 6. u., npodecop, 03.00.04
InenTugikarop ORCHID ID: 0000-0001-6268-8910
JoparkoBa iHdpopmanisi: 23494636700

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [IpuKaprnaTChbKuil HALiOHAJIBHUIL YHIBEpCUTeET imMeHi Bacuis

Credanuka

Kopg 3a €IPIIOY: 02125266

Micue3Haxoa>KeHHS: By [llesuenka, 6yx. 57, [Bano-Ppankiscbk, 76018, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Credanumun Onbra MuxaitiBHa

2. Olga M. Stefanishyn

KBasigikanis: x.6.1., crapmmit HaykoBuii criiBpo6itauk, 03.00.04
ImenTudikarop ORCHID ID: 0000-0002-2176-2245
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: IncTuTyT 6iosorii TRapuH HarjionanbHoi akamemii arpapHux

HayK YKpaiHu

Kog 3a €IPIIOY: 30995014

Micuesnaxomxemm: ByJ1. Bacuns Cryca, 6yz. 38, JIbBiB, 79034, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HanjonanbHa akageMis arpapHUX HayK YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: AkaneMivHuil

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Koszak Mapis PomaHiBHa

2. Maria R. Kozak

KBastidikanis: . 6. u., crapmmuii HaykoBuii criiBpo6iTHUK, 03.00.04
InenTudikarop ORCHID ID: 0000-0002-2271-8529
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: IHcTUTyT Giosorii TBapuH HaujoHanbHOI akazemii arpapHux

HayK YKpaiHu

Kopg 3a €IPIIOY: 30995014

Micue3HaxoaKeHHS: By Bacuna Cryca, 6yx. 38, Jibis, 79034, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnpHa akazemis arpapHux HayK YKpaidu
InenTudikarop ROR:

CeKTop HayKH: AkaneMivHuit

VIII. 3aKkJIr04Hi BiZoMOCTi



BiacHe IIpizBuie Im's I1o-6aThKOBI Bimyp Osner [BanoBuY

TOJIOBH paju

BiacHe IIpizBuie Im's I1o-6aTbKOBI Bimyp Osner [BanoBuY

TOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizansHMiA 32 NiATOTOBKY Koruk Bornan IBaHoBu

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




