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Pedepar:

1. Inceprauiiina po60Ta IPUCBAYEHA AOCTiIKEHHIO aKTUBHOCTI 6ic()eHOJ A-IEeTOKCUKYIOUMX €H3MMIB B yMOBax
pi3HOI 3a6€311e4YeHOCTi peTUHOiTaMU, IPOOKCUIAHTHUX Ta 06€30T€HHNX BJIaCTUBOCTEN 1aHOTO KOHTaMiHaHTA Ta
IIPOBENIEHHIO IPEBEHTUBHOI KOPEKLii BPA-iHIyKOBaHOTO OKCUAATUBHOIO MOMKOKEHHS [T€4iHKU IJISIXOM
[IOTIEPEHbOTO BBEIEHHS BUCOKOAKTUBHO] 100 JeTOKCUKallii JaHOTO KCEHOOIOTHKA, CeIEKTUBHOI KyJIbTypHU
6axTepiii pogy Lactobacillus. OTpuMani pe3ynbTaTil HOCHIIKEHb 010 BBEAEHHS TBAPMHAM IUKOTO TUITY Ta
TBapMHAaM, 1036aBJI€HUX 3anaciB e(ipiB peTUHOIY Y CTENIATHUX KJIITHHAX NediHKy, 6icdpeHony Ay 1o3i 50 mMr/Kr, o
€ IOCTaTHbO BUCOKOIO J103010 Ta Bifnosinae no3i LOAEL, 4iTKO BKa3ylOTb Ha Te, 1110 HOpMaJlbHE PYHKIIOHYBaHHS
ensuMis I ta Il (a3 KIiTMHHOI cruCTeMU AEeTOKCHUKallii TOTpedye HasIBHOCTI peTUHOILiB. lleil BUCHOBOK
MigTBEPIKYETHCS CIIOCTEPESKEHHSIMU TOTO, 1110 BBEIEHHS BEJIMKUX NIEPOPaJIbHUX [03 alleTaTy PETUHOIY

CYIIPOBOMKY€ETHCSI IHIYKIIi€I0 €eH3UMATUYHUX aKTUBHOCTEN 000X (pa3 Ipu BBeJeHHI KCeHO0i0THKa. Y PO6OTi



BCTaHOBJIEHO, 1110 BBeJleHHS 6icheHosy A 32 YMOB HOPMAaJIbHOTO 3a6e31e4eHHs] PETUHOIaMU CYIIPOBOKYBaJIOCh
iHOyK1i€l0 BiTbHOPANMKaJbHOTO IIOMKOIKEHHS KJIITUHHYX JIiiAIB Ta MPOTEiHIiB y MeviHIi, IpuiyoMy Hano6iIbIIoro
IIOIIKO/KEHHSI 3a3HaBajI came 6i0MOJIeKyJIM MIKpOCOMasbHOI Ta IUTO30JIbHOI PpakKLiiil, 1110 IMOBIpHO NOB’SI3aHO i3
0CO6INBOCTAMMU AeToKcuKalii BPA. JlonaTkoBe nepopasbHe BBeJleHHS Ha/IBUCOKUX /103 alleTaTy PETUHOIY
NOT7IMGIII0BAJIO iHIYKOBaHi KCHOGIOTMKOM BilbHOpaguKasbHi npouecu. Lle migTBepakeHo pe3yabTaTami,
OTPMMAaHMMMU BiJl TBAPUH-HOKAYTiB Ta €KCIO3UIIil INX TBaPUH HAJBUCOKMMHU 03aMU BiTamiHy A. BincyTHiCTb
OKCHJIATMBHOIO MIOIKO/KEHHS IEYiHKY Ta CYOKJIITMHHUX (PPaKLill IpU HeOCTAaTHOCTI [1e4iHKOBUX eipiB
PETHUHOJTY Ta MOro MOSIBA IPY HOPMAJIbHMX YY HAJJIMIIKOBUX KiJIbKOCTSIX BiTaMiHy A CBiIYMTb, 0 3a0€3M€YEHICTh
PeTHHOIIAMU € OTHUM 3 PaKTOPIB, SIKMI1 BU3HAYAE [IPOOKCUIAHTHI BIacTUBOCTI biceHomny A. ITokazaHo, 110
iHIyKOBaHa J0JIaTKOBUM BBEJIEHHSIM PETHUHOIZiB, p0O0Ta €H3MMAaTUYHUX CUCTeM bioTpaHcdopmallii BUCTymae
IOJATKOBUM [I)KE€PEJIOM aKTUBHUX (POPM KUCHIO Ta HITPOT€HY, IO MiATBEPIKEHO [IOCUIIEHUM F€HEPYBAHHIM
CYNepOKCHJ, aHIOH PaJIKaly Ta OKCUAY a30Ty caMe y MIKpOCOMaJIbHiil Ta LUTO30JIbHIN Ppakuigax. Kpim Toro, npu
BBeleHHi 6icdeHOoy A BinOyBaeThCs i 3HMKEHHS €H3MMaTUYHUX aKTMBHOCTEH aHTHOKCUAATHOI CUCTEMU TeYiHKHY,
1110 BUPKEHO 3HIDKEHHSIM KaTaja3Hoi, CyIIePOKCUIAMCMYTa3HO]I Ta IEPOKCHA3HOI aKTUBHOCTEN Y IUTO30JIbHIN
¢paxuii. Lle, B cBOI0O 4epry, IpU3BOIUTH A0 [IOCUJIEHHS IPOLECiB OKCUIATUBHOTO MOUIKOIKEHHS KIITUHHUX
6ioMOJIeKyJI BUILe3a3HaYeHUX CYOKIIITUHHUX PpaKkiiii. [JaHNi BUCHOBOK MiTBEPIKYETbCS pe3yIbTaTaMu
IOCHiIKeHb Y TBAPUH i3 HOPMaJIbHOIO 3a0€3Me4YEeHICTIO peTUHOIIaMy, 1110 oTpuMyBanu BPA miciist BBeieHHS
(dpapmaxosoriynoi go3u 3000 MO aueraty perunosy. [lepopanbHe BBEIE€HHS PETUHOIIB TBAPMHAM, 1030aBJIEHUX
€HOT€HHO-IETIOHOBAHUX PETUHOIIIB, TAKOXX Ma€ HECIIPUSTIIMBI HACIILKY [J1s1 II€YiHKU, IIPUCKOPIOI0YN
OKCHJIaTHBHE I10IIKOI)KEHHS, BUKJIMKaHe 6icheHosIoM A, uepes iHAyKIil0 aKTUBHOCTI MIKpOCOMaJIbHUX
MOHOOKcHUreHas. lle, B CBOIO 4epry, CylpoBOKY€ETLCS IOCUJIEHUM T€HEPYBAaHHSAM HEMITOXOHpianbHUX ROS,
3HMKEHOIO0 aKTUBHICTIO €H3UMAaTUYHOI JIJAHKY aHTUOKCUIAHTHOTO 3aXUCTY, 1[0 IPU3BOAUTH 0 iHAYKIIi
BiZIbHOpPAJIMKAJIbHOIO IIOUIKO/IKEHHS KIITUHHUX 6i0MOJieKkys. TakKuM YMHOM, CTYIIiHb OKCUIATUBHOTO
IIOIIKOKEHHS 6i0MOJIeKYJI ITeYiHKY, 1110 BUHUKAE BHACIOK roCcTpoi iHToKcuKallii BPA, 6e3nocepenHbo
MOJYJIIOETHCS CIIOKUBAHHAM aJliMEHTAPHUX PETUHOIAIB IPOTATrOM Iepiofy ekcrio3ullii BPA Ta HagBHOCTI 3amnacis
[I€4iHKOBUX PETUHOIIIB, HAKOIIMYEHNX 33 YaC JKUTTS OpraHiamy. Y nucepralii BCTaHOBJIEHO, 110 BPA, 3a ymoB
HOPMAaJIBHOTO HAJXOIPKEHHS PETUHOILIB, TOPYIIy€e TPAHCIIOPT IJIIOKO3H, 1I0 BUPAXKaJIOCh Y MiABUIEHUX
IIOKa3HMKax il BMiCTy i1 pO3BUTKY iHTOJIEPAHTHOCTI [10 JaHOT'O MOHOCAaXapyy, Ta IOPYyLIEeHHi JinigHoro npodimnio
CHUPOBATKU KpOBi. JlaHi e(peKTH MOCUII0BAIMCh 32 YMOB JOIATKOBOTO HAOXOIKEHHS PETHUHOIT{B, 1110, B IEPIIY YEpry,
3YMOBJIEHI IOCUJIEHHSIM [Iii BPA oniocepenKoBaHOi CUTHAIIHIOM PETUHOEBOI KUCJIOTU. B CBOIO Uepry, 3a yMOB
IediuTy eHIoreHHUX MeYiHKOBUX 3allaciB PeTUHOIZiB, OCHOBHI IOKa3HUKHU JIiMliTHOTO NPO(i0 CUPOBATKU KPOBI,
rjikeMiyHa KpMBa Ta BMICT IJIIOKO3U y TBAPUH HE 3MiHIOBAJIUCH i3 BBEJIEHHSIM KCeHObioTUKa. [IpoTe, koMIeHcalist
HEJIOCTATHIX 3amaciB BiTaMiHy A y IUX TPAaHCT€HHUX TBapUH, LIAXOM BBegeHHA 3000 MO aneraty peTuHoIy,
IIPU3BOIMIIO IO PO3BUTKY BPA-iHIyKOBaHUX AUCIiNigeMii Ta IOPYIIEHHS TPAHCIIOPTY IJIIOKO3U. Y paMKax
BMKOHAHHS IaHOTO [OCJIiIPKEHHS] PO3PO6JIEHO Ta 3al1aTEHTOBAHO CIIOCiO TPeBEHTUBHOI KopeKLii BPA iHaykoBaHOI
renaToTOKCUYHOCTI MPO6iOTUYHUMU KYJIbTyPaMU, BUTIEHUX i3 (eKasbHOro 6i0NTaTy TBapUH, SKi 3a3HaBaIu
BriuBYy BPA. [Toka3aHo, 1110 KOJIOHI3a1isl MIJIyHKOBO-KHIIKOBOTO TPAKTY AAHOIO IIPOGIOTUYHOIO KyJIbTYpPOIO
IIPU3BOJUTS 10 301/IbIIE€HHS KiZIbKOCTI MiKpOOpraHi3aMiB KOPUCHOI MiKpO(JIOpY Ta 3MEHIIEHHS KiJIbKOCTi yMOBHO-
[IaTOr€HHUX MIKPOOPraHi3MiB. 3aCTOCYBaHHS PO3pO0JIEHOrO MiIX0y BUIiNIEHHS CEJIEKTUBHOI ayTOXTOHHO]
IpoGiOTUYHOI Ky/IbTYypY TBApHH, 110 MiJiJaBajJiCh KOHTAKTY i3 KCEHOOIOTMKOM Ta ii mojaspine BBeeHHS 37J0POBUM
TBapyHaM, 3abe3leuye rnonepeiKeHHsI OKCUAATUBHOTO MOIIKOPKEHHSI OCHOBHUX 06i0MOJIEKYJI IIe4iHKY, iHIyKOBaHe

BBeneHHSIM BPA.

2. The thesis is devoted to the investigation of bisphenol A-detoxifying enzymes activities under the conditions of
different retinoids supplementation, the prooxidant and obesogenic effect of BPA and the conduct of preventive
correction of BPA-induced oxidative damage of liver by the previous administration of selective bacteria culture
genus Lactobacillus, which have highly detoxification potential of this xenobiotics. The results indicate that the
normal functioning of the enzymes I and II phases of the cellular detoxification system requires the presence of
retinoids. Thus, hepatic BPA-biotransformation is retinoid-dependent. This conclusion is supported by the



observation that high oral doses of retinoids allow increasing the enzymatic activities of both phases under the
administration of xenobiotic. The detoxification of this xenobiotic occurs both transferase and oxygenase
metabolic pathway. Non-toxic glucuronic acid conjugates are formed when phase II detoxification enzymes are
involved in BPA-biotransformation. However, when the high doses of this contaminant are consumed, BPA
metabolism occurs with the involvement of the enzymes of the phase I cellular biotransformation system. It was
found that the BPA administration under the conditions of normal retinoid supplementation was accompanied by
the development of free radical damage of cellular biopolymers, mainly in the hepatic microsomal fraction as the
site of detoxification of this contaminant. Additional supplementation with retinoids aggravates the BPA-induced
free radical processes. It was confirmed by obtained results of transgenic animals and application of high dose of
vitamin A. The absence of oxidative damage in liver and subcellular fractions in case of insufficiency of hepatic
retinyl esters and its appearance at normal or excess amounts of vitamin A indicates that retinoid supplementation
is one of the factors determining of the BPA prooxidant effect. It was shown, that the activities of enzymatic
biotransformation systems induced by the additional administration of retinoids are an additional source of free
radicals, which are confirmed by the increased generation of superoxide anion radical and nitric oxide. However,
microsomes and cytosol were the main source of free radicals, as recorded in our studies. Additionally, the
depletion of the antioxidant system’s enzymes of the liver in BPA-exposure animals is observed. The decrease in
catalase, superoxide dismutase and peroxidase activities in the cytosolic fraction leads to increased processes of
oxidative damage to cell biopolymers of the subcellular fractions. This conclusion is confirmed by the results of
studies in BPA-exposure animals with normal retinoid supplementation after pharmacological supplementation of
3000 IU retinyl acetate. Oral supplementation with retinoids of animals with a lack of retinoids stores also has
adverse effects on the liver, aggravation of BPA-induced oxidative damage, by induction activities of microsomal
monooxygenase. These results are accompanied by the enhanced generation of non-mitochondrial ROS, reduced
activity of the antioxidant enzymes, which leads to the induction of free radical damage of cellular biopolymers,
expressed in increasing levels of markers of lipid and protein peroxidation, mainly in the liver microsomal fraction
as the site of detoxification of BPA. In the dissertation, it is established that under the conditions of normal intake
of retinoids BPA disrupts the transport of glucose and lipids in the body, which was expressed in the increased
content and intolerance to this monosaccharide, and impaired of serum lipid profile. These effects are exacerbated
under the conditions of the additional retinoid supplementation, which is primarily due to the enhanced of RA-
signaling-mediated action of BPA. In contrast, the main indicators of the lipid profile of the blood serum, the blood
glucose curve and glucose content did not change with the administration of the xenobiotic under the conditions
of endogenous retinoid hepatic stores deficiency. However, the administration of pharmacological doses of
retinoids leads to the development of BPA-induced hypercholesterolemia, hypertriacylglycerolemia, and impaired
glucose transport. As part of this study, a method for preventive correction of bisphenol A-induced oxidative
damage by probiotic cultures isolated from fecal samples of BPA-exposed animals with toxic liver damage was
developed and patented. It was shown that gastrointestinal tract colonization by probiotics leads to an increasing
of the number of beneficial microflora microorganism and decreasing the number of conditionally pathogenic
microorganisms. The application of the developed approach for the selection of selective autochthonous probiotic
bacteria of animals that have been exposed to BPA and their subsequent administration to healthy animals
provides prevention of hepatic oxidative damage induced by the administration of BPA.
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