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2. Regulation of Reproductive Function: Role of Nitric Oxide in Ovulation and Implantation Maintenance

Pedepar:

1. B pucepTauiiiniil poboTi po3B'sa3aHa BaXXJIMBa HAyKOBa IpobieMa OLiHKY PoJli OKCUAY a30Ty B 3a0€31e4eHHi
OBYJISILII TA IMILIaHTALii, 10 CTAHOBUTb PYHIAMEHTAIBHUN acleKT (i3iosorii >kiHO40i penpoLyKTUBHOI CUCTEMU.
BcraHoBsieHo, mo oBapianbHi NO-cuHTa3u HeoOXinHi 115 3a6e3nedeHHs] MaKCMMaJlbHOI OBYJIALii, a BincyTHicTs NO
y [lepeOBYJISITOPHUI Nepiof IPUBOIUTH [I0 30ibIIeHHS eMOpioHabHOI 3arubesti. [IpeniMiianTaniiHi eMOPiOHY €
YyTJIMBUMU 10 3MiH piBH4 NO, a ingykoBaHa 3MiHa piBHiB NO BIUIMBa€ Ha iMIIaHTALO 1 IIOAA/IbIINIA
(mocrimMnnaHTaUiHUN) eMOpioHaNIbHUI PO3BUTOK. NO BIIJIMBAa€ Ha KiJIbKiCTh OBapia/IbHUX OOLUTIB y MUALIEN Ha
PI3HUX CTaisIX €CTPaJbHOTO NUKIY. AKTUBHICTh oounuTapHux NOS i HasBHiCTS NO € He0oO6XiIHOI0 YMOBOIO IJIs1
3/1ifICHEHHSI MEHIOTUYHOTO [103PpiBaHHs OOLUTIB; poJib iNOS 3pocTae 3 po3BUTKOM (PpoJliKyJia i OOLUTa; HAJIUIIOK
NO moxe 6yTu pakTOPOM NPUTHIYEHHS] MENO3Y BXKeE Ha CTafii 10ro BiIHOBJIEHHS; K €CTPafAios, TaK i
npocrarnanguay E2 1 F2 3apisHi B perysisanii OKCUIO0M a30Ty BiITHOBJIEHHS Mel0o3y oouutaMu. NO BUKIIMKae

301/IbIIIEHHS KiJIbKOCTI KyMYJIFOCHUX KJIITHH 3 €JIEKTPOHETraTUBHUMU SIIpaMU. BeJIMurnHY aMILIiTyJi CKOPOY€Hb



MiOMETPpiI0 MUl B eKCIIEPUMEHTAIbHUX YMOBAaX JAIOTh MifiICTaBU CTBEPKYBATH, 10 PYHKIIOHAIbHUN CTaH
MiOMeTPpilo Mif| yac iMrnaHTauii 3a1esxuTh Bin PyHKLIOHYBaHHS aclapTaTHOrO MITOXOH[IpiaJbHOTO NepEeHOCHUKA.
CaM MITOXOH[IpiaJIbHUI NIEPEHOCHUK He 3aJIEXXUTh Bif BXony ioHiB Ca dyepes KasbliieBuil yHinoprep i € NO-
3aJ1€5KHUM; IEPEHOCHUK (PYHKIIOHYE 3aJ1€5KHO Bifl MITOXOHApiabHOrO MEMOPAHHOTO NOTEHIiaNly Ta
Hecrneun@piyHoi NPOBiAHOCTI MITOXOHAPIN (MiTOXOHIpianbHi opu). OTPUMAHO HOBI 1aHi, SIKi MigTBEPIKYIOTh
yuyactb NO/NOS cucrtemu sieyHUKa B MeXaHi3Max Jii aHTHoBapiaIbHUX aHTUTIJI HA [IPOLeC MEeMOTUYHOTO
I03piBaHHS OOLMTIB MUIIeil. Pe3ysibTaTaMy BCTAHOBJIEHO Y4aCTb OKCU/Y @30Ty B PeTryJisiLii penpoayKTUBHOI
(yHKL], a came y 3a06€31e4eHHi CKOPOTJINBOi aKTUBHOCTI MiOMETPil0 MAaTKM IIPYU 3MiHi iMyHHOTO CTaTyCy OpraHi3my.
CKOpOTJIMBa aKTUBHICTb MiOMETPil0 MU B yMOBaX €KCIIEPUMEHTaIbHOTO (IMyHHOTO) ITOMIKOIKEHHS SI€YHUKIB i
ofiHO4yacHoro HecrneuudiyHoro 6;10KyBaHHst NO-cuHTa3, cnenu@iyHoro 6;10KyBaHHs iHAyLioensHoi NO-cuHTasu i
apriHasu 3MiHIO€THCS BiJHOCHO CKOPOTJIMBOI aKTUBHOCTI MiOMETPil0 iHTaKTHUX TBAapuH. [IpoBeneHa poboTa Hajae
MOJKJIMBOCTI 1711 PO3BUTKY LOCIIIIPKEHD, CIIPIMOBAHMX Ha BCTAHOBJIEHHS MOJIEKYJIAPHUX MEXaHi3MiB peryJsiii
oBapiasibHOI QYHKIIT (HanpUKJIaZ; 32 OLiHKOIO eKCIIpecii OKpeMuX IeHiB Ta KOJIOBAaHUX HUMU NIPOTeiHiB). OTpumaHi
JaHi MO’KHA BUKOPUCTATH [1J11 PO3POOKU MOXKJIMBUX LIJISIXiB KOPEKLil pO3BUTKY 6€3I1ifIs Yy )KiHOK (Ha OCHOBI
BBEJ,CHHS MITOXOHZPI-CIIPIMOBaHUX HAaHO-CTPYKTYPOBaHUX Marepiaiis, MikpoPHK i cupoBarok,
CKOHCTPY/10BaHUX r€eHHO-1H>)KeHEPHUMHU METOJaMH1) Ta OTPMMaHHS OOLMTIB BUCOKOI sIKOCTi. KimtoyoBi cioBa: okeuy,
a30Ty, OBYJIALLiS, IMILIAHTALlid, EKCIIEPUMEHTAJIbHE IMyHHE YIIKOIPKEHHS SI€YHVKIB, OOLIUTH, SHLEBOAY, MiIOMETPIH,
eM06pioHHU, MITOXOHZPIi, MiITOXOHAPiaibHi IEPEHOCHUKMU.

2. An important scientific problem of assessing the role of nitric oxide in the regulation of reproductive function
has been solved in this dissertation. Nitric oxide ensures ovulation and implantation. Nowadays it is a fundamental
aspect of the physiology of the female reproductive system. It has been established that ovarian NOS is required to
ensure the ovulation process, while the lack of NO in the pre ovulation period leads to an increase in fetal death.
The preimplantation embryos are sensitive to changes of the NO-level, while the induced change of the NO-level
affects implantation and subsequent (postimplantation) embryonic development. The NO-effect influences the
quantity of mice's ovarian oocytes at different stages of the estrous cycle. The NOS activity and NO availability is a
necessary condition for meiotic maturation of the oocytes; the role of iNOS increases with the development of the
follicle and oocyte. Excess of NO might be a factor of the meiosis inhibition at the time of its recovery; as estradiol
such prostaglandin E2 and F2 are involved in the regulation of nitric oxide recovery of meiotic oocytes. NO
increases a number of cumulus cells with electronegative nuclei. These data on the amplitude of myometrial
contractions in experimental conditions give reasons to believe that the functional state of the myometrium at the
time of implantation depends on the functioning of mitochondrial aspartate transporter; the mitochondrial carrier
itself does not depend on the input of calcium ions through the Ca-uniporters and is NO-dependent; the carrier
operates depending on the mitochondrial membrane potential and non-specific conductance of mitochondria. The
new data confirms participation of NO/NOS system in the mechanisms of anti-ovarian antibodies influence on the
process of meiotic maturation of mice's oocytes. The results prove the participation of nitric oxide in the
regulation of reproductive function, namely providing the contractile activity of the myometrium of the uterus
during the immune status changes. Contractile activity of the myometrium in experimental immune ovarian failure
and a simultaneous blocking it by the nonspecific NO-synthase, and specific blocking of inducible NO-synthase
and arginase brings to changes in the myometrium contractile activity of intact animals. Thus, the data confirm the
thesis that during implantation, due to changes in mitochondrial arginase activity and by regulating the total
production of nitric oxide, mitochondria may be involved in changes of the contractile activity of the myometrium.
Keywords: nitric oxide, ovulation, implantation, experimental immune failure of the ovaries, oocytes, oviduct,
myometrium, embryos, mitochondria, mitochondrial carriers.
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