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Pedepar:

1. Inceprarifina po60Ta IPUCBIYEHA JOCTIIKEHHIO CTaHy KiCTKOBOI TKAHWHU Ta TPABHOTO TPAKTy Y CAMOK
J1abopaToOpHUX 1ypPiB Ipy 0BapioekToMii Ta iHTOKCHKallii IipeTpoigHUM iHCeKTULIUIOM O-LIUIIEPMETPUHOM, a TAKOX
podinakTUKY MOPYIIEHD Y KiCTKOBil TKaHMHI, SIKi BUKJIMKaHI AUC(YHKLIEIO sIeYHUKIB. 17151 peanisanii meTu Ta
BUKOHAHHS 3aBJIaHb AMCEPTALINHOI POGOTH NIPOBEAEHO ABi cepii eKClIeprMEeHTIB Ha CaMKax J1ab0paTOPHUX ILypiB
Ta pociimpkeHHs in silico. YTpumaHHs 1a60paTOpHUX TBapYH Bifl0yBasoch 3riHO MpaBujl poboTH 3
€KCIIEPMMEHTAIbHUMU TBapUHAMK, BCTAaHOBJIEHUX JIMPEKTUBOIO €BPONENCHKOro NapjaaMeHTy Ta Panu

(2010/63 /EU) Ta HakazoM MiHicTepcTBa OCBiTH i HayK1, MOJIOAL Ta criopTy YKpainu Bif 01.03.2012 p. N2 249. Illypu
3HAXOJWJIMCh Ha MTOCTIHHOMY Xap4OBOMY Ta IUTHOMY pexuMi y BiBapito OHY imeHi 1. I. MeyHukoBa. 3aBIaHHIM
IIepIIOro eTany poboTy 6yJI0 LOCiI)KEHHS! OCTEONPOEKTOPHOI Ta IPOTU3aNaabHOi ePeKTUBHOCTI TPOQiIaKTUYHOIO
KOMILJIEKCY HAa OCHOBI KBEPLETHUHY, MiHEPAJIiB Ta BiTaMiHiB Y OBapiOEKTOMOBAaHUX IIYPiB, IKi OTPUMYyBaJN
HETIOBHOL{HHMI 32 BMiCTOM KaJIbliiio Ta 6inka pauioH. [JedinuT ecTporeHis, 6isKka Ta KajblLilo BIPOJOBX YOTUPbOX

MiCSI[iB TPU3BIB /10 3MEHIIEeHHS iJIbHOCTi CTErHOBOI KiCTKM Ta KiCTKM MornepekoBux xpeobiiB Ha 8,96 % Ta 13,89 %



BiATIOBiTHO. BMiCT MiHEpasIbHOrO KOMIIOHEHTY 3HM3UBCS Ha 22,84 % y KicTui cTerHa Ta Ha 29,63 % y KicTui xpeoLiB.
OTpuMmaHi jaHi BUCTYIAIOTh O3HAKOIO PO3BUTKY OCTEOAUCTPOPIUHUX SIBULL, Y KiCTKOBI/ TKAHWHI Ha Tl
3MO/1€JIbOBAHOI I1aTOJIOTII. B ajibBeosIsIpHiil YaCTUHI HUKHBO] 11eJIeM OBapiOEKTOMOBAHUX IIYPiB 3 AedilluTOM
6izKa Ta Kbl BiIOyBaI0Ch JBOKPATHE 301/IbLIEHHS] aKTUBHOCTI KMCJIOi Ta JIy>)KHOI pocdaras, 1o BKazye Ha
aKTHBAIl0 OCTEOKJIACTOTEHEe3y, a TAKOXX Ha KOMIIEHCATOPHUU 3aXMCT KiCTKOBOI TKAHVHM Bif] IOCUJIEHOI pe3opouii.
[lizBUIIEHHS aKTUBHOCTI KiCTKOBOI es1acTa3u Ha 37,8 % CBi4UTb PO HAJIMiIPHY IECTPYKLiIo Kojlareny I tumy y
KICTKOBIill TKaHUHI. BMICT MapKepy OKUCIIIOBAJIbHOTO CTPECY — MAJIOHOBOTO JiajIbIErify — HE 3a3HaB JOCTOBIPHUX
3MiH, ajie aKTMBHICTb aHTUOKCUIAHTHOTO (PEPMEHTY KaTasla3u JOCTOBIPHO 3pociia Ha 10,78 %. OBapoieKTOMis B
KoMbiHanii 3 gedinuTom 6inKa Ta KayibLio y iXi mypiB IpusBeau 4o 30iIblIeHHS eKCKpeLii Kabliilo 3 cevelo,
3MEHIIEHHs OT0 BUBEJEHHS 3 KaJIOM Ta raJbMyBaHHS 3arajibHoi abcopb1iii Kasbliito B opraHizmi Ha 16,9 %. B
cnn30Bux obosionkax IKT mpu 3MozesboBaHiil MaTosorii crocTepirany 3poCTaHHs aKTUBHOCTI KUC0i pocdaTtasu
Ha 16,49 - 29,57 %, enacrtasu - Ha 28,72 - 93,73 %, ypeas3u - Ha 41,00 - 227,01 %, BMiCTy MaJIOHOBOTO AiaJbAeriny —
Ha 25,78 - 35,65 %. OTpuMaHi laHi JeMOHCTPYIOTh HAasIBHICTh BUP)KEHUX 3aMaJIbHUX 3MiH 3 PO3BUTKOM
IIEPEKMCHOT0 OKUCJIIOBAHHS JiMifiB Ta 36i1bLI€HHSIM MIKpOOHOI KOHTaMiHallii y c/IM30BMX 0060JI0HKaX TPABHOTO
TPakTy. BKMBaHHS KOMILIEKCY KBEPLIETUHY, BiTaMiHiB Ta MiHepaJliB CIIpUsJIO 301IbIIEHHIO 1iIBHOCTI Ha 6,94 % Ta
BMICTy MiHEepayIbHOTO KOMIIOHEHTY Ha 22,47 % y CTerHoBil KicTiji. Y KiCTKOBi{l TKaHMHI XpeOLiB IibHICTb 3pOocia Ha
5,48 %, yepes 36isblI€HHS BMICTY MiHEPAJIbHOTO KOMIIOHEHTY Ha 26,94 %. ATpodist ajibBeoIIpHOI YaCTUHU HUKHBO]
IeJIeNX CTajla MEHIIO0 Ha 22,9 %. OTpuMaHi faHi CIyryloTh JOKa30M BUPaKE€HOI OCTEONIPOEKTOPHOI il
PO3pOOIEHOr0 KOMILIIEKCY, IO MifTBePIKyEThCS 6i0XiMIUHNM aHasi30M KiCTKOBOI TKAHWHU MapOJOHTA. B
asIbBEOJISIPHIl YaCTHHI HIKHBOI €Ny aKTUBHICTh KiCTKOBUX ocdaTas Ta esacTa3u A0Csrjia HOpMaabHUX
3Ha4€Hb, aKTMBHICTb KaTajas3y Ta BMiCT MaJIOHOBOTO JliaibAETily Majyu TEHAEHII0 1O 3MEHIIEHHSI.
[TpodinakTMYHUI KOMILJIEKC He BIJIMHYB HAa BUBEJIEHHS KaJlbllil0 B OBapieKTOMOBAaHUX 1ypiB. BomHOYac, 3aBAsSKU
IOOATKOBOMY BMICTy LIbOTO €JIEMEHTA B CKJIAJi KOMIIJIEKCY, HOTO 3aCBOEHHS 3pOCJIO Ha 72,6%. BBeneHHs
3aIIPOIIOHOBAHOI0 KOMIIJIEKCY BUKJIMKAJIO FaJIbMyBaHHS MTPOSIBIB 3aMajieHHs! Ta AeCTPYKLii 6i/KiB y TpaBHOMY
TPaKTi: aKTUBHICTb KUCJI0i Ppocdarasu 3ameHmunacy Ha 8,39 - 21,79 %, enacrasu - Ha 16,38 - 37,85 %, Ha Tii
HOpMaJIi3alii BMiCTy MaJIOHOBOTO JIianbaeriny (3meHmeHHs Ha 20,49 - 23,03 %). [IpoTtusanasnbpHa Ta
LATONPOTEKTOPHA aKTUBHICTb CKJIAIOBUX KOMIIJIEKCY CIIPUSJIA KPALOMY 3aCBOEHHIO KaJIbLIiIO, 1O TOLATKOBO
BIJIMHYJIO Ha 3MEHIIEHHS [IPOYBIB NECTPYKILil KICTKOBOI TKAHMHU OBAPIEKTOMOBAHUX CAMOK. X04a BCi CKJIaI0BI
IaHOI O6AaBKU MaIOTh CTA6isi3yI0YM BIACTUBOCTI MOA0 KiCTKOBOI TKAHWHU, HAaW6iblle 3HAUeHHS B ITPOL[ecax
IIpUTHiYeHHs ocTeope3opouii Ta iHinianii ocreoreHesy, Ha Hally JYMKY, Majli KBEPLETHUH Ta OUTPAT KaJbLIilo.
HacTtynHuit etan JOCaigKeHHSI OCTEONIPOEKTOPHOI Iii KOMIIJIEKCY KBEpLEeTUHY, BiTamiHiB C Ta D3, Makpo- Ta
MIKpO€JIEMEHTIB IJIaHyBaJIU IPOBOAUTU B YMOBAxX TPUBAJIOTO BILUIMBY O-LUIIEPMETPUHY. Y 3B'13KY 3 IIUM, JOLiIbHUM
OyJ10 CITPOTHO3YyBaTU MO>KJIMBI B3a€EMO/Iii O-LIUIIEPMETPUHY, NIOTO META0O0JIITiB Ta KBEPL,ETUHY 3 O-PELLENTOPOM
ectporeHis (ERn) B ymoBax in silico. 3 1jieto meToio Hamu 6ys10 BUKopucTaHo nporpamu AutoDock 4.2.6 (masi
AutoDock4), AutoDockVinanl.2.5 (nani AutoDockVina) ta Schrodinger Maestro Glide. [171s1 nporHo3yBaHHS
(papMaKOKiHETUYHUX OCOOJIMBOCTEN Ta TOKCUYHOCTI JOCJiJHUAX CIIOJYK BUKOPUCTOBYBanu niaatdopmu pkCSM Ta
SwissADME. Bysnu o6pani 4 iiranz-38’a3younx gomeny ERo: 1Ba B KOMIIEKCI 3 €HJOT€HHUM aroHiCTOM €CTPajiiosioM

(IGWR, 1ERE), oguH — B KOMILJIEKCi 3 aroHicTom panokcudenom (1ERR).

2. The dissertation is devoted to the study of bone tissue and gastrointestinal tract conditions in female laboratory
rats under ovariectomy and intoxication with the pyrethroid insecticide o-cypermethrin, as well as the prevention
of bone tissue disorders caused by ovarian dysfunction. Two series of experiments on female rats and in silico
studies were conducted to achieve the research objectives. The maintenance of laboratory animals complied with
the European Parliament and Council Directive (2010 /63 /EU) and the order of the Ministry of Education and
Science, Youth and Sports of Ukraine dated 01.03.2012 No. 249. The animals were kept under a constant diet and
water regimen in the vivarium of I. I. Mechnikov ONU. The first stage of the study investigated the osteoprotective
and anti-inflammatory efficacy of a preventive complex based on quercetin, minerals, and vitamins in
ovariectomized rats receiving a diet deficient in calcium and protein. Estrogen, protein, and calcium deficiency
over four months led to an 8.96% and 13.89% decrease in femoral and lumbar vertebral bone density, respectively.



The mineral content decreased by 22.84% in the femur and 29.63% in the vertebrae. These findings indicate
osteodystrophic changes in the bone tissue under the modeled pathology. In the alveolar part of the mandible of
ovariectomized rats with protein and calcium deficiency, a twofold increase in acid and alkaline phosphatase
activity was observed, indicating osteoclastogenesis activation and a compensatory mechanism against excessive
bone resorption. A 37.8% increase in bone elastase activity indicated excessive type I collagen destruction.
Although malondialdehyde (MDA) levels showed no significant changes, catalase activity increased by 10.78%.
Ovariectomy combined with protein and calcium deficiency resulted in increased urinary calcium excretion,
decreased fecal calcium excretion, and a 16.9% reduction in total calcium absorption. The mucous membranes of
the gastrointestinal tract (GIT) exhibited increased acid phosphatase activity (16.49-29.57%), elastase
(28.72-93.73%), urease (41.00-227.01%), and MDA content (25.78-35.65%), indicating inflammation, lipid
peroxidation, and microbial contamination. The quercetin, vitamin, and mineral complex increased femoral bone
density by 6.94% and mineral content by 22.47%. In vertebral bone tissue, density increased by 5.48%, with a
26.94% increase in mineral content. Alveolar part of the mandible atrophy decreased by 22.9%, confirming the
complex's osteoprotective effect through biochemical analysis of periodontal bone tissue. Acid and alkaline
phosphatase and elastase activities normalized, while catalase activity and MDA content showed a decreasing
trend. The preventive complex did not affect calcium excretion but improved its absorption by 72.6% due to its
calcium content. The complex reduced inflammatory and destructive changes in the GIT, lowering acid
phosphatase activity by 8.39-21.79%, elastase by 16.38-37.85%, and MDA by 20.49-23.03%. These anti-
inflammatory and cytoprotective effects contributed to better calcium absorption, reducing bone tissue
destruction in ovariectomized females. The most significant contributors to osteoresorption inhibition and
osteogenesis initiation were quercetin and calcium citrate. The second research phase planned to investigate the
osteoprotective effect of the quercetin, vitamin C, D3, and mineral complex under prolonged o-cypermethrin
exposure. In silico modeling was used to predict interactions between o-cypermethrin, its metabolites, and
quercetin with estrogen receptor alpha (ERo), employing AutoDock 4.2.6, AutoDockVinanl.2.5, and Schrodinger
Maestro Glide software. Pharmacokinetics and toxicity predictions were performed using pkCSM and SwissADME
platforms. Four ERn ligand-binding domains were selected: with estradiol (IGWR, 1ERE), raloxifene (1IERR), and 4-
hydroxytamoxifen (3ERT). Docking scores from AutoDock 4 ranged from -10.4 to -9.7 kcal /mol for o-cypermethrin
with agonist complexes (IGWR, 1ERE, 1ERR) and -9.6 kcal /mol with the antagonist complex (3ERT). The o-
cypermethrin metabolite 3-phenoxybenzoic acid (3-PBA) showed binding energies of -6.2 to -5.9 kcal /mol with
agonist complexes and -5.8 kcal /mol with 3ERT. Another metabolite, DCCA, demonstrated binding energies of
-4.8 to -5.3 kcal /mol with agonist complexes and -5.2 kcal /mol with 3ERT. AutoDockVina predicted docking
energies of -9.0 to -8.0 kcal /mol for o-cypermethrin, -8.0 to -7.5 kcal /mol for 3-PBA, and -6.0 to -5.5 kcal /mol
for DCCA. Schrodinger Maestro Glide identified o-cypermethrin as an ERo antagonist, with a Gscore of -9.29
kcal /mol for 3ERT. Quercetin demonstrated lower binding energies than o-cypermethrin metabolites, indicating its
potential to displace o-cypermethrin from ERn.
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InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI

BaacHe IlpizBume Im'st II0-6aTbKOBI Tankin Bopuc MukosnaitoBuy
rOJIOBH pajau

BaacHe IlpizBume Im's I10o-6aTbKOBI Tankin Bopuc MukonaiioBuy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBigaibHUH 32 MiZTOTOBKY Jlykamyk CeitsiaHa BopucisHa

00JIIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




