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Pedepar:

1. Inceprarist Ha 30OOYTTSI HAYKOBOTO CTyIeHs gokTropa ¢inocodii 091 - «biosoris Ta 6ioximisg» (09 — «biosoris»). -
Incturyt 6iosorii TBapuH HAAH, JIbBiB, 2024. luceprauiiiHa po60Ta IpUCBIY€Ha JOCHiIKEHHIO BILJIUBY
HOBOCHHTe30BaHOro etuiriocyabdaninary (ETC) ra Bitaminy E Ha remaTosioriyauil npodinb, CTaH CUCTEMU
AQHTMOKCHUIAHTHOTO 3aXUCTY, JIiMiIHOTO Ta NpOTeiHOBOro 06MiHy y KPOBi Ta TKaHMHAX MypiB 3a ymoB Cr(VI)-
IHIIYKOBAHOTO OKCUAATUBHOrO cTpecy. JocmimkeHnHs Baactuocter ETC okpeMo Ta y noegHaHHi 3 BiTamiHOM E
CBiYaTh IIPO CTAbiIi3yI0YMIA BILJIMB LMX CIIOJYK Y nopymeHHi cucremu AO3 cnipuynHenux K2Cr207- iHgyKOBaHUM
OKCUJATUBHUM CTPECOM. Briepiie BcTaHOBIIEHO, 0 BBeAeHHs ETC okpeMo Ta y noegHaHHi 3 BiTaMiHOM E

CIIPUYMHSIIO 3HMXEHHS iIHTEHCUBHOCTI HaKONW4YeHHs rifponepokcupis siniais ([T1JT), TEK-akTUBHUX MPOAYKTIB Ta



KapOoHinbHUX rpyn nporeinis (KI'TI) y TKaHKWHI eYiHKK Ta HUPOK 11ypiB 32 yMOB 14-Tu 1060B0i inTokcukauii Cr(VI).
IMoepnanuii Brius Bitaminy E Ta ETC cnpusis nocnabsieHHo inTeHcuBHOCTI npoueci Cr(VI)-inmykoBaHOTO
OKMCHEHHSI IPOTeiHiB 32 yMOB TpuBaiimoi inTokcukaujii. Epext ETC okpemo Ta y noegHaHHi 3 BiTamiHOM E
3HIDKYBAB BifICOTOK rinepakrusauii COJ] epuTpOoLUTiB IypiB 3a yMOB 14-Tu 1060B0i TOKCU4YHOCTI. B ETC
CIIPUYMHSB iHribyroumnii BIUIMB Ha rinepaktusauio KAT B epurponuTtax 3a 060x nepiofis iHTokcukalii. ¥ TKaHUHI
HUpOK TBapuH [is ETC cnpusina sHmkeHH:o rinepakrusauii COJl 3a 7-mu no6osoro sriuy Cr(VI). [TonepenHiit
BB ETC okpemo Ta pazom 3 Bitaminom E nporupise Cr(VI)- iHgykoBaHii iHakTHBAaLii [1yTaTioHoBOi JJaHKK AO3
3a paxyHOK IiJIBUIIEHHS Ta 3aN100iraHHs BUCHAKEHHIO TyJy BI' B epuTponuTax Ta AOCIiIKyBaHUX TKAHUHAX.
[MToepnanuii Briug Bitaminy E ta ETC nposiBisas cTabinisyiody nito Ha ['T] akTUBHICT B epUTpoLUMTaX 32 060X
nepionis inTokcukatii, I'Tl ta I'P akTuBHIiCT y HUpKax 3a 7-Mu Ta 14-Tu no6osoi nii Cr(VI) BinnosigHo. 3’scoBaHo, 110
tokcnyHui epext K2Cr207 criprymnHsB NOPYIIEHHS CHiBBiIHOIIEHHS KJIACIB JIiMiAiB y KPOBi 1ypiB. 30KpemMa,
3a(iKCOBAHO MiABUILEHHS BMICTYy 3arajbHuX JIMiziB, X0JI€CTEpOJy, MOHO-, I}i-, TPUALWIITIIILIEPOJIiB Ta 3HIDKEHHS
piBHSA docdonininiB, HeecTeprudikoBaHOTO X0JIECTEPOIY Y I1J1a3Mi KPOBi TBApUH 32 000X NepiofiiB iHTOKCHKaLlii.
Binbu TpuBaine BeeneHs: K2Cr207 cynpoBOAKyBaocs 3pOCTaHHIM BMiCTy HeeCcTepU(iKOBaHUX KUPHUX KACJIOT
(HEXKK) y kposi mypiB. 3acrocyBanHs ETC 3 npo@isakTUYHOI0 METOI0 CIIPUYMHSIIIO CTabii3yI0umnii BIJIMB HA BMICT
3araJjipHUX JiMifiB Ta X0JIeCcTepoy B KpoBi 3a yM0OB 14-Tu no6osoi fii Cr(VI). [loennana nis sitaminy E ta ETC
nonepeyKyBasa 3HWXKeHHs BMicTy (ocdosininis Ta nigsuienHs konueHTpauii HEJKK y nyasmi kposi TBapuH 3a 14-
TN J060BOro TokcuyHoro BruBy Cr(VI). IIpu npomy, Bitamin E pasom 3 ETC BHMK/INKaB NMiJBULIEHHS BMICTY
docdomnininis ta sHwKeHHs piBHsS HEXKK y nnasmi kposi mypiB. 3’scoBaHo, 1o TokcnyHui epekt K2Cr207
CIIPUYMHSB AucOalaHC [I0Ka3HUKIB MeTaboJ1i3My NpoTeiHiB. 3okpeMa, 3adikCcoBaHO MiBUILEHHS
asnaHiHaMmiHoTpaHcdepasu (AnAT), acnapraTaminoTpancdepasu (AcAT) Ta syxxHoi Ppocdarasu (JID), 3pocTaHHs
KOHLIEHTpAallii KiHII€BUX MPOAYKTIB pO3Naly aMiHOKUCJIOT (KPEAaTHHIH, CEYOBMHA) Ta BUYEPIIAHHS 3aMaciB
3araJibHOTO IIPOTeiHy y I1a3mi KpoBi 3a 060X nepiofis iHTokcukanii Cr(VI). Bnepie BCTaHOBJIEHO, 1110 IONIepeaHi
BruB ETC 3ano6iras Cr(VI)-innykosaniii rinepakrusauii AAT, JIQ Ta cripusiB MeHII 3HAYHOMY MiIBULLIEHHIO
KOHILIEHTPAallii CEYOBUHM I1JIa3MU KPOBi 32 yMOB 7-mMu 060B0oi i Cr(VI). AnTnokcugantuuuii rns ETC cripuss
iHribyBaHHIO [IPOLIECIB MiIBUILILEHHS PiBHS KPEATUHIHY Ta CEYOBUHU Y IJIa3Mi KPOBI 11ypiB miciis 14-Tu 1060BOro
BruBy Cr(VI). IToegnana ais ETC Ta Bitaminy E 3a6e3nedyBana HOpMasis3yloduil BIUIUB Ha aKTUBHICTb
amiHoTpaHcdepas, JIO kposi 3a 060x nepionis BeeneHHs Cr(VI) Ta BMiCTy KpeaTHHIHY i ceuoBUHU 32 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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00JIiKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




