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Llenv uccredosanua. Hzyuenue yumomopporocuueckux xapaxmepucmux epanyie3HulX KiemoK QOornuKyIApHol
ACUOKOCTU O Onpedenenuss NOMeHYUATbHBIX NPEOUKMOPO8 YCNeuHol UMIAAHMAYUY IMOPUOHA NPU DKCMPAKOPNO-
DANLHOM ONI000MBOPEHUU.

Mamepuan u memoouvl. B uccnedosanue exnouenvt 170 06pazyos QorrukyiapHotl HcudKocmu, nOay4eHHOU npu
acnupayui 0OYuUm-KymyaoCHbIX KOMIAEKCO8 OJisl RPOBe0eHUsl IKCMPAKOPNOPALbHO20 ONI000MBOPEHUs 6 .CE53U C Hec-
nnoouem. C yuemom Kpumepues UCKIOUeHUs chopmuposansl 0ee ucciedyemvle epynnel (UI): MAL1 — umniaumayus
ombpuona ne nacmynuira (n=61), U2 — umnianmayus smopuona nacmynuia (n=>54). Ilposedena cpasnumenvhas
OYenKa epynn no 603pacmy, OAUMeEIbHOCU 6eCHa00us, UHOEKCY MAccbl mend, 00vemy Ucciedo8auHol QOoIIuKy-
JIAPHOU HCUOKOCIU, KOIULECTNEY NYHKMUPOSAHHBIX DOJIUKYIO8 U KOAUYECEY NOTYHeHHBIX. ooyumos. Uccrnedyemvie
2PYRNbL MAKJICe CPABHUBANU NO KOIUYECNBY 2PAHYIe3HbIX KAeMOK 6 NPenapamax u cpeonemy pasmepy ux soep. Oye-
HUBANIU 2eMepPO2eHHOCHb PAZMEPOB A0ep SPAHYIE3HbIX KAEMOK.

Peszynemamer. Yemanoenens: cmamucmuuecku 3nasumvie paznudus mexcoy VI liu M2 no uucny nonyuenHwix 0o-
yumos (p=0,043), konuuecmay u cpedHuUM pazmepam s0ep panyie3Hvix Kiemox 6 npenapamax (p=0,005 u p=0,0001
coomeemcmeenno). borvuas eemepozennocms pasmepos sdep eparynesHvix Kiemox eviasiena 6 MI'1 no cpasnenuio
cUI2.

Bui6oowl. Yemanosneno, umo gornuxynsapuas scuokocms npu yenewnou umnianmayuu smopuona (MI2) xapax-
mepuzyemcs 60abuLell Kiemo4HoCmol0 NPEenapamos, CéA3aHHOU CxO0IbUUM KOIULECMEOM NAPUEIATIbHBIX KIeMOK U
Ux cnoes 6 osnuKyIe, a maKtce GONLUUM CPEOHUM PA3MeEPOM A0ep2PaAHYIe3HbIX KIemOK, 4mo 00ycio8ieHo npeodia-
oaHuem 6 QONNUKYIAX 3DenblX (GHYMPEHHUX NAPUEMATbHBIX) KIeHOK. Bblpadicennasn 2emepo2eHnocmy pazmepoe soep
2paHynesHvIX KIemoK blasNeHa npu omcymemeuy umnianmayuu amopuona (MI'1) u yxazvieaem na npucymcmesue 6
@onnukyne 3HauUM020 KOIUUeCmsea He3peavix (HapyHCHbIX NAPUETNATLHBIX) 2PAHYIE3HbIX KIeMOK.
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Beeoenue

Pemenne mpoOiembl OecTIONHS SBISIETCS OJ-
HOW W3 TIPUOPUTETHBIX 3aJad 3APaBOOXpaHEHUS
U MEIUIIMHCKOW HayKu. BCIIOMorareabHble penpo-
nyktuBHble TexHosioruu - (BPT) mosBomstor jo-
CTHYb OCpEeMEHHOCTH TONbKO-B 25-40% ciyuaes.
[Iponomkaercss MOUCK HOBBIX JHAHOCTHUYECKUX
WHCTPYMEHTOB M METOJOB INPOrHO3UPOBAHUS
3 PEKTUBHOCTH HKCTPAKOPIIOPATLHOTO OIUIOAOT-
Boperus (OKO), B ToMm urciie MOP(HOIOTHIESCKIX,
KOTOpBIE TIPAKTUYECKH HE HCIOJB3YIOTCS MPH CO-
npoBoxxaeHn BPT n OKO.

domkynsgpaas xkuakocts (PXK) wu rpany-
ne3nbie kieTku (I'K) sSBISIFOTCS MepcreKTHBHBIMU
00BEKTaMH JIJIS1 FICCTIEIOBAHMS, TaK KaK CTPYKTYp-
HO ‘M (PYHKIIMOHAJILHO CBSI3aHBI C SIHICKJICTKOM,
obecTieunBasi TPAHCTIOPT BCEX KPUTHUYECKH HEOOXO-
JIUMBIX BELIECTB JJI pOCTa M CO3PEBAHUS OOLIUTOB
[1]. C apyroif cTOpOHBI, OOLUT BiUsET Ha mudde-
penmmpoBky 'K Ha kyMyItocHBIE U NTapHeTaTbHbIE
[2]. Oonut 1 'K popMuPYIOT MHKpPOCPETY CO CITOK-
HOH NapakpUHHON U ayTOKPUHHOM CUTHAJIU3ALMEH,
JIOTIOTHEHHOW BIUSHUEM TOHAJAOTPONUHOB [3, 4].
JlokaszaHo, 4TO MATOJNOTHUSI pocTa M pa3BUTUS (OJI-
JIMKYJIOB NpPHU TNEPBUYHON HEJOCTATOYHOCTH SIMY-
HukoB (I[THS1) oOycioBneHa HapylieHHEM KOMMY-
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Hukaiuu Mexay ['K, unayuupoBaHHONH oOLUTaMU.
3amena noBpekneHHbIX I K Ha cTpyKTypHO 1 QyHK-
[IMOHAJBPHO COCTOSATENbHBIE B AKCIEPUMEHTE WHH-
UHUpOBaia Pa3BUTHUE U CO3pEBaHUE (DOIITHKYIIOB
[5]. Kpome Toro, I'K 1 kieTku TeKH OCyIIECTBISIOT
CHUHTE3 CTEPOMIHBIX TOpMOHOB. COCTOSTENBHBIN
CTepouIoTeHe3 sBisieTcs (OHOM ISl YCHEITHOW
AMITIaHTAITIH SMOpHOHA.

[IpoBomunace oreHka MOP(OTOTHISCKUX Xa-
paktepuctuk ['K y xkuBoTHBIX. OnbIT MOPdOIOTH-
yeckoit oneHku ['K npu nposenennn KO y geno-
BEKa He TPEJCTaBIICH B JJOCTYIHBIX MyOINKAIIHSIX.

Hamu Busyanusuposans! 'K ¢ nomomsio mMero-
JTOB KJIETOYHBIX OJIOKOB M KHIKOCTHOM IIUTOJIOTHH.
I'K B mpenapaTax u3 KJIETOYHBIX OJIOKOB OIIpeesi-
I0TCSl B BUJIE IIJIACTOB, KOTOPBIE SIBJISIOTCS BBICTHII-
KO aHTpaybHOTO (outnkyia. KauecTBo BU3yasu-
3allM{ TIO3BOJISIET MPOBOJUTE OLEHKY KIETOYHOCTH
U TUTOMOP(OIIOTHYECKIX OCOOCHHOCTEH KIIETOK
dommukyna.

Ilenv uccneoosanus — wzydenue nuutToMopdo-
JIOTHYECKHUX XapaKTEpUCTHUK TpaHyJe3HbIX KIle-
TOK (POJUTUKYJIIPHOW KUIKOCTU ISl OTIPEACICHHUSI
MOTCHIIMAIBHBIX TMPEAUKTOPOB  YCHEIIHOM HM-
TUTAHTAIUK AMOPHOHA TPH HKCTPAKOPIIOPATHLHOM
OTITOJIOTBOPEHHUM.
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Mamepuan u memoowt

B uccrenoranmue Brmouensl 170 o6pasmos DK,
MOJTyYeHHOW TIPH  aCMUpPALMU  OOLUT-KyMYJTIOC-
HBIX KOMIUIEKCOB i mpoBenaeHusi DKO B cBs3u
¢ OecrmogueM. 3abop DK BeIIONHEH Bpadamu
aKylepaMHU-THHEKOJIoraMi Ha 0as3e OTHeJeHUs
BCIIOMOTATEJIbHBIX PENPOLYKTUBHBIX TEXHOJIOTHH
I'Y PHIII «MaTp 1 quTs» 10oclie ToJy4eHus WH-
(OopMHPOBAaHHOTO coryiacusi, 00CIIeIOBaHHs Talli-
€HTOB B OOIICTIPUHATOM 00BEME U KOHTPOJIUPYEMOM
oapuanbHoil ctumysinun (KOC) B cooTBeTcTBHN
C KIMHUYECKUMH NPOTOKOJIAMH, YTBEP)KICHHBIMU
MuHHCTEPCTBOM  31paBooxpaHeHus: PecmyOuukn
benapycs B oomactu BPT.

Kpurepun BrintoueHuns B MccieJOBaHHE: COOTBET-
CTBUE KPUTEPHUSIM BKIIIOUEHUsS B mporpammy DKO;
BO3pacT 10 45 JIeT; OTCYTCTBUE MATOJIOTUU MATKH.

Kpurepun nckimoueHus U3 UcciaeJoBaHus: 00b-
eM oOpasia MeHee 3 MJI; MacCUBHAs IIPUMECh KPOBU
B 00pa3sie, ornpezesnsieMas Ipy BU3yajabHOH OLIEHKE;
MYTHBIH (HeTpo3pavHbIii) o0paser mpy BU3yaTbHON
oreHke; Hamuunue 10 1 MeHee IpaHyJIe3HbIX KIETOK
B moJie 3peHus 0obmoro yeenudeHus (x400) mpu
MHUKPOCKOITUYECKOW OIICHKE; OTCYTCTBHE IUIACTOB
IPaHyJIe3HBIX KIJIETOK, ONpPEAEsIeMOe MPU MHKPO-
CKONMYECKOM OLEHKe; OOMIbHAs NPUMEChH CIIH3H,
reMaTOTeHHBIX AJIEMEHTOB, (DJIOPHI U TIpoUee, orpe-
JiensieMble TIPU MUKPOCKOIIMYECKOM OIeHKe; Hallu-
yue B npenaparax 91% u Gonee rpaHyie3HbIX Kie-
TOK C Pa3pyLICHHBIMHU WJIN MUKHOTHYHBIMU SIAPAMU;
Hayumdye B npenapatax 91% u Gosee rpaHysIe3HbIX
KJIIETOK C (hparMeHTauueil HIUTOIUIA3MBl.

[To makpockomuyeckuM Tmpu3HaKaM (00BEM
JKUAKOCTH MeHee 3 MJI, HEeMpO3payHbId (MyTHBIN)
oOpasell U MacCUBHOE 3arpsi3HEHHE KPOBBIO) HC-
kimoueHo 10 oOpasnos. [lo MuKpockomuYecKUM
MpU3HaKaM HCKIToYeHO 36 00pa3ios.

Jl1s ociieAyIoIero aHannu3a Moy YeHHbIX MOp-
(donoruyeckux JaHHBIX C(HOPMHUPOBAHBI CICAYIO-
mue uccienyemsle rpynmnst (UL):

UI'l — GepeMeHHOCTH HE HACTYIIHJIA BCIIEICTBHE
OKO (n=61);

N2 — OGepeMEeHHOCTH HACTYIWJIA BCIEACTBHE
2KO (n=54);

[IpoGOIOATOTOBKY BBIMOIHSIN METOJIOM KJle-
TouHblX 070K0B<(KB). M3roroBnenne Kb mposo-
i ¢ npuMeneHueM arap-arapa (I1-900, E406).
Pabounii pacTBOp rOTOBHIIM ITyTEM HarpeBa cMecu
10 r arap=arapa ¢l 1 AUCTHWIIMPOBAHHON BOJBI 10
95°C 10 TOTHOTO PACTBOPEHHUSI.

@K ‘mocie BBIIENICHUS OOIUT-KYMYIIOCHBIX
KOMIIIEKCOB COOMpainu B CTEPHIBHYIO Tapy U MO-
Melanu B ycsoBus temmeparypsl 8°C Ha 24 yaca.
[Toene oTcTauBanus yAaIsiIl HaJOCAA0UHYIO KU~
KOCTh TumeTKol. B ocamox mobasmsm 10-mpo-
[IEHTHBIN HEUTpaTbHBIN 3a0yhepeHHBIN (HhOpPMAaIIHH.
Ouxcanuio mpoBoawin 24 yaca. Llentpudyrposanu
¢duxcupoBaHHbI ocanok (pexum 1500 g B TeueHnue
10 munyT). Llentpudyrar cMemuBaiy ¢ OXJIaKaeH-
HBIM JI0 KOMHAaTHOH TeMIIepaTypbl padO4YMM pac-
TBOpOM arap-arapa u3 pacuera 0,5-1 mi Ha onuH
oOpazen. IloimyuyeHHyl0 cMech IOMeLaad B MOPO-
3unbHY10 Kamepy (-18°C, 7 mun).

OxJnakAeHHBIH OJIOK paccekanyd Ha JAUCKU TOJ-
HIMHOM 2—3 MM M IIOMEUIAIN UX B THCTOJIOTHYECKHE
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KacceTbl. BBINONHAIM THCTOJIOTHYECKYIO IPOBOJ-
Ky KJIETOUHBIX OJIOKOB IO CTaHJAPTHOH METOAUKE.
O0e3BokeHHBIE 00pa3Ilbl 3aauBaiy B napaduH. [o-
TOBHJIH CPE3bI TOMIIHUHON 3 MKM.

Oxpacky mpemnaparoB reMaTOKCHIMHOM M 30-
3MHOM TPOU3BOJMIIM B aBTOMAaTH3MPOBAHHOM afl-
napare okpacku Leica ST5010 (Leica, I'epmanus).
OkpallleHHbIe Cpe3bl 3aKIYaId MO0J ITOKPOBHOE
CTEKJIO B MOHTUPYIOIIEH cperie.

Mukpockonryeckasi OlleHKa MperapaToB MpoBe-
JieHa ¢ moMoliblo Mukpockomna Leica DM2500, oc-
HaieHHoro kamepoii Leica DMC5400. BeimonaeHo
CKaHMPOBAaHHUE NPENapaToB C UCTIOIb30BAHUEM ITH(D-
poBoro cnaiin-ckanepa Motic EasySean mms mop-
¢domerpuueckoro aHanuza. CKaHbl HMIIOPTHPOBAHBI
B Cpe/ly KOMIBIOTepHOH nporpammbel MoticVM 3.0
Juist moacyera konmuectsa ['K B mpemaparax.

MukpodoTorpaduu (peHpe3eHTaTUBHBIX HOJIEH
3penus) obpasnoB DX <mmmoptupoBaHbl B cpe-
Iy KOMITbIOTEpHOU TIporpaMmbl Leica Application
Suite (LAS Version 4.13.0) nyist m3MepeHus quame-
tpa sinep ['K. Pe3yibpTaTsl SKEMOPTUPOBaHbI B 0a3y
nmaHHbIXx Microsoft Excel, coBMecTHMy0 ¢ KIMHU-
YECKUM M MOPQOJIOrMYECKEM OJIOKOM; pacCUUTaHbI
CpeaHue 3HaUCHUs AUaMeTpa siaep.

O0paboTKy TMOMYYEHHBIX MAaHHBIX MPOBOIUIN
METO/IaMU’ CTATUCTHYECKOTO aHAIN3a C HCIOJIb30-
BaHUEM cTatucTuieckux nakeroB Excel (Microsoft
inc., CLLIA), Statistica 13.0 (StatSoft inc., CILIA),
SPSS Statistics 22.

[Ipn HOpMaJIBHOM pacnpeneeHIH IPU3HaKa UC-
HOJIB30BATIM METOIbI TAPaMETPUUECKOM CTaTUCTHKH.
O11CHKY 3HAYMMOCTH PA3IMIHH CPABHUBAEMBIX BEJIH-
YHH TIPOBOJIMJIM HA OCHOBaHUH KpuTepusi CThIOJICH-
Ta (t-kpuTepuil), a Takxe kpurepust Pumepa (F-xpu-
TEpU MPU CPABHEHUH JIBYX HE3aBUCHMBIX TPYIIIN).
C 3T0l1 1IEeTBI0 pacCUNTHIBAIIM YAaCTOTY BCTPEUaeMo-
CTU IIPU3HAKA, CPEAHUE 3HAUYEHMs, OLIMOKH perpe-
3EHTATHBHOCTH, & TAKKE TUCIICPCHHU TPYIIIL.

Ecnu rumore3y o HOpPMaJbHOCTH pacmpeaese-
HUSl TIPU3HAKa B COBOKYIHOCTH OTBEprayiv, IJis
00pabOTKH JaHHBIX HCIIOJIB30BAJIM METOJbI HEra-
paMmeTrpuueckoil cratucTuki. CpaBHEHHE BYX He-
3aBUCHMBIX BBIOOPOK OCYIIECTBIISIIOCH C IOMOIBIO
kputepust Manna-Yutau (U).

Jns aHanuza BBIOPaHHBIX TIEPEMEHHBIX HC-
MOJIb30BAJIM METOJbl OIUCATENbHOW CTaTHCTUKU
(cpenusis, MeauaHa, KBapTUJIbHBIC XapaKTepUCTHU-
ku (Q1Q3 — mepBas u TpeTbs KBapTHIIN)), a TAKKE
«IMHK ¢ ycaMm»/boxplot, 0coOBIil BUI quarpamm,
KOMITAaKTHO ITOKa3bIBAIOIIMI pacrpe/ieliecHue dJie-
MEHTOB, KOTOPBI JaeT BO3MOXKHOCTh HAarJSIJTHO
OLIGHUTDH JMCIIEPCHUIO, AaCCHMETPUIO U ONPEACIHThH
BBIOpOCHL. Paznuums cuuTamuch CTaTUCTUYECKU
3HauuMbIMU TTpH p<0,05.

Pezynomamot

YCTaHOBIICHO, YTO YCIICIIHAS UMILJIAHTAIINS dM-
Opuono He Hactynuia (UI'1) B 61 ciyyae (53,04%)
u Hactynmwia (U[2) B 54 (46,96%) cinydasix.

Bo3spact nanmentok B UI'l cocrasun 2241 rog,
a B U2 — 2540 nmer. JIUTeIbHOCTH OCCILIOMHS
B MI'l BappupoBama or 1 mo 20 ger,
aBUI2—ot 1 go 17 met. Unnexc maccoel Tena B UT'1
coctasisutor 17,63 1033,91 kr/m?, asUT'2—01 17,92
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no 41,64 kr/m>. OO0beM TMONYyYEHHBIX
obpasmoB ®X B HI'l BapbupoBan
or 3 mo 70 mm, B U2 — B mpenenax
7-60 mu. CpaBHUTeNbHas XapakTepu-
CTUKA TPYMII [0 JaHHBIM IapameTrpam
npeJcTaBieHa B Tadnwme 1.

Taroke ObLTa POBEZICHA CPAaBHHUTEIh-
Has OIIEHKA TPYII 110 KOJMYECTBY ITyH-
KTUPOBAHHBIX (DOJUTMKYJIOB W KOJIMYE-
CTBY IOJTY4EHHBIX OOIIUTOB (TadI. 2).

[NomyyeHnble TpenapaTbl OTIMYAIKCH
M0 KJIETOYHOCTH: OT MAJIOKIETOYHOTO
oOpastia 10 BBICOKOKIETOYHOTO. OnTH-
MaJIbHBIMH IS OLIEHKH OBLIN TIpenapaThl,
coJieprKaiie KJIeTOYHbIE TIUIacThl U TPYII-
el K. Slapa, X KOHTYpbI U SIIPBIIIKA
BU3YyaJIM3UPOBAHbI  KOHTpacTHO. [luto-
TUIa3Ma KIIeTOK 3epHHUCTAs C Pa3sMBITHIMU
KoHTypamu. bombumucteo 'K crpynmm-
POBaHO B BHJIE TUIACTOB M THe37. B muTo-
JIOTHYECKUX ~TIperapaTax —ONpeIesisieTcst
nea tuna ['K mo xapakrepuctukam sep:
1 — siIpa 4acTH KJICTOK MEJIKHE OKPYTIIbIC
Y TUTIEPXPOMHBIE; 2 — OOJBIITMHCTBO OTIpe-
nemsieMblx 'K uMeror kpynHele simpa ¢
PBIXJIBIM XPOMaTHHOM W BH3yaIU3HPY-
E€MBIMHU  SUIpBINIKaMH. JIaHHBIC TOJTH-
MBI KJIETOK pacripe/ielieHbl B Ipernaparax
HEPaBHOMEPHO: B OJIHUX MOJISIX 3PSHUS
OHU CMEIIAaHbI B PaBHBIX IPOTIOPIIHSX,
B JPYTHX TIONSIX 3pEHHs NpeodniamatoT
KJIETKH C MEJNKAMH SApaMH WA Hao00-
POT — sAepHAsl TETEPOreHHOCTh (puc. 1).
OO0pa3ipl OTIIMYATUCH [0 COOTHOLICHHUIO
OITMCAHHBIX JIBYX THIIOB KJIETOK.

[pownsBenen TOJICUeT KOJTHYe-
ctBa snep 'K B kaxmom mpernapa-
Te. WX KOJIMYECTBO  BapbUPOBAIIO
or 138 mo 1326. CpaBHuUTenbHAS
KOJINUECTBEHHAS! XapaKTEPUCTHKA SIAEP
I'K npencraBnena B Tabmuie 3.

B uccnenyempix rpymnmnax OueHEHbI CPEAHUE Pas3-
Mephl saep rpanyiie3Hbix Kierok K. Pezynbrarsl

TIPEICTABIICHEI B Ta0 e 4.

OpI/II‘I/IHaJ'H)HBIe HCCIICIOBaHUS

Tabnuya 1 — CpaBHUTENbHAS XapaKTEPUCTUKA HCCIEAYEMBIX
TPYTII TI0 BO3PACTY, JITUTEIFHOCTH OECIIIIO M, HHICKCY MAcCChI
Tena U 00bEMY MCCICIOBAaHHON (QOJUTUKYIISIPHOM HKHUIKOCTH
Table 1 — Comparative characteristics of the study groups by age,
infertility duration, body mass index, and volume of the studied
follicular fluid

CranpmapTHOoe
Cpennee U Manna-
ITapamerp I'pynna OTKJIOHEHHE p
3HAYCHUE Yurau
(+)
Uri (n=61) 33,56 4,33
Bospacr, net 1608,0 0,826
Ur2 (n=54) 33,44 3,79
JuTeNnbHOCTh UI'l (n=61) 6,48 4,69
1484.5 0,360
Oecruoms, et | UI'2 (n=54) 6,72 3,64
WHeKe Macesl HI'l (n=61) 24 42
1540,5 0,551
Tena, Kr/m? WI'2 (n=54) 23,95 5,05
O6bem obpasua, | UI'T (n=61) 34,33 14,94
1640,0 0,968
MIT UI'2 (n=54) 34,39 13,76

Ipumeuanue — ucnonvzosanu U-kpumepuii Manna-Yumnie 0ia cpasnenus 08yx ne3asu-
cumoix epynn npu p<0,05.

Taonuya 2 — CpaBHUTEIBHAS XapaKTEPUCTUKA MCCIEAYEMBIX
TPYMII 10 KOJIMYECTBY MYHKTUPOBAHHBIX (OJUTUKYIIOB H TOITY-
YEHHBIX OOLUTOB

Table 2 — Comparative characteristies of the study groups according to
the number of punetured follicles and oocytes retrieved

penHee . U Manna-
1T Min-M:
apaverp 3HAUCHHE HIERAER Yurau -
KommgectBo W'l (n=61) 12,07 2-28
HbL 1640,0 0,057
U2 (n=54) 13,02 4-40
Urt (n=61) 10,07 2-28
1348.,5 0,043
Ul2 (n=54) 12,20 4-40

Ipumeuanue — ucnonvsosanu U-kpumepuu Manna-Yumnu 015 cpagnenus 08yx He3asu-
cumvix epynn npu p<0,05.

Ji1st OOBEKTUBHOM OIICHKH TETEPOTCHHOCTH Pa3-
MEpOB sJIep B KaXJOM Cllydyae IPOU3BENEH IOJ-
CYET KOJIMYECTBAa fJE€p B JAMANa30HAX JIUAMETpA:

Pucynok 1 — I'emepozennocmo 2panyne3nbix Knemok @OoniuKyiaApHou #euokocmu. A — blcoKasn 2emepozeHHOCmb
pazmepos soep; b — nuskan zemepozennocms pazmepos adep ¢ npeoonadanuem Kpynuvix. OKpacka 2emamokcuiunom

u 303uHOM, 00beKkmue %126.

Figure 1 — Heterogeneity of granulosa cells in follicular fluid. A — high heterogeneity of nuclear sizes; B — low heterogeneity

of nuclear sizes with a predominance of large nuclei. Hematoxylin and eosin staining, objective x126
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Tabnauuya 3 — CpaBHUTEIbHASA XapaKTEPUCTUKA HC-
CIEOYEMBIX TPYIIl IO KOJWYECTBY I'PaHYJIE3HBIX
KJIETOK B IIpenaparax

Table 3 — Comparative characteristics of the study
groups based on the number of granulosa cells in the
preparations

U
M
I'pynma [ S?_ngf Min-max | ManHa- p
' VuTHu
Uri (n=6l) 518 [351:671] 138-1220
1141,0 | 0,005
U2 (n=54) 657 [498:845] 271-1326

Ipumeuanue — ucnonvzosanu U-kpumepuii Manna-Yumuu ona cpasre-
Hus 08yX Hezasucumvix epynn npu p <0,05.

Taonuya 4 — CpaBHUTENBHAS XapaKTEPUCTHKA UC-
CJIEAyeMbIX TPYI 10 pa3Mepy Aapa I'paHyJse3HbIX
KJIETOK ()OJUTMKYJISIPHOMN SKUAKOCTH

Table 4 — Comparative characteristics of study
groups by granulosa cell nucleus size in the
follicular fluid

Fovima Menuana Min—max U ManHa-

by [Q1:Q3] YutHu P
e (111/1—1;11) [7 884;'182 2s) | O848
pa;“:ep T U=87,500 | 0,0001
Apa,

’ 14—

MKM (n=s4) | [8,50:8,77] | >

Tpumeuarnue — ucnonvzosanu U-kpumepuii Manna-Yummu 0ns cpaghe-
Husi 08yx Hezagucumvlx epynn npu p<0,05.

10 6 MKM, OT 6 10 9 MKM, 9 MKM u Oostee. Paccun-
TaHO TIPOLIEHTHOE COOTHOIICHWE fAep B BBHIOpaH-
HBIX nuama3oHax (tabiu. 5). B amamazone pasmepoB
sep oT 6 10 9 MKM pasinyus MKy UCCIIGHYEMBI-
MU Tpynnamu He BbusiBieHsl (T=0,527; p=0,601),
[03TOMY JAHHBIN JHAara3oH ObUI JTOHOJHATEIHHO
pasznerneH s ananu3a (Taoi. 5).

[Ipu KOppenAMOHHOM aHaJIM3e BBIABIIEHA Clia-
0asi CTAaTHCTUYECKH 3HAYMMAsL CBSI3b)MEXKIY BO3-
pacToM " JUIMTENBHOCTHIO Oecmioaus (1=0,38;
p=0,001) u oOparnasi cnabas cBf3b MEKAY IJIU-
TENBHOCThIO OECIIONUS € KOJIHHMECTBOM ITYHKTH-

Tabnuya 5 — PacupenencHue saep TpaHyJE3HBIX
KIIETOK B UCCIIGAYEMBIX TPYIIIax MO pasMepy

Table 5 — Distribution.of granulosa cell nuclei in the
study groups.by size

" Wr2, T-kpurepuii s
Aep, MKM 0 % He::g:;lx(mx 5

MeHee 6 21,31 1,53 -4,892 0,001
6 —wmenee 9 | 73,56 | 60,98 0,527 0,601
W3 Hux:

6—wmenee 7 | 36,38 10,03 -4,516 0,001
7 — MeHee 8 40,40 -0,849 0,4
8 — MeHee 9 23,22 4,547 0,001
9 u Gonee 5,13 8,048 0,001

Tpumeuanue — ucnoavzosanu T-kpumepuil Ot HE3ABUCUMBIX BbIOOPOK
npu p <0,05.
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POBaHHBIX (DOJTUKYJIOB W TIOJYYEHHBIX OOIUTOB
(r=-0,31; p=0,01 u r=-0,29; p=0,01 cooTBeTCTBEH-
HO), a Takxke oOpatHas ciabas cBs3b Mexay UMT
C KOJMYECTBOM IYHKTUPOBAaHHBIX (DOJLIUKYJIOB U
nosryueHHbIX oonutoB (r=-0,21; p=0,023 u r=-0,19;
p=0,045 cooTBeTCTBEHHO).

Oobcyacoenue

Vcranorieno, uro MI' He oTnMyanvuch Mo BO3-
pacty (U=1608,0; p=0,826), mmurensHOCTH Oec-
wiomust  (U=1484,5; p=0,360), WHIOEKCY MAacChl
tena (U=1540,5; p=0,551), odwemy obOpasmon: DK
(U=1640,0; p=0,968) n xonmm4decTBy IMyHKTHpPOBaH-
HBIX PpoummkynoB (U=1640,0; p=0,057).OnrakoMI'1
1 U2 UMEIOT CTaTUCTUYECKU 3HAYMMBIC, PA3THIHS
Mo KoNM4ecTBy mnoiydeHHbIX oonutoB' (U=1348.5;
p=0,043). NI"2 (c ycrienHoii MMILIaAHTAIIAEH ) XapaK-
TEpU30BANIACh CTATHCTHUYECKH 3HAYUMBIM. OOIBITHM
KOJIMYECTBOM OOIIUTOB TMPHA CPABHIMO. OJMHAKOBOM
KOJIMYECTBE ITyHKTHPOBAHHBIX (DOJITHKYIIOB IO CpaB-
Henuto ¢ UI'1, 4To, BepOsSTHO, CBSI3aHO C HATUIHEM
KHCTO3HBIX aTpeTHUHBIX Pommkysios B UT'1.

YcTaHOBICHBI CTATHCTHUYSCKH 3HAYMMBIC Pa3iid-
ynsg Mexxay UIFT m YII"2 mo xonmmuectBy 'K B mpena-
patax (U=1141,0; p=0,005).. B 1UI'2 mo cpaBHEHHIO
¢ UI'l umeeT mecto Gonpimee komuaecTBo siaep 'K
(Me [Q1:Q3]: 657 [498:845] u 518 [351:671] co-
OTBETCTBEHHO) (puc. 2). IlomyyeHHble pe3ynbTaThl
COIJIACYIOTCS € JIMTEPaTypPHbIMH JaHHbIMH. Komm-
YeCTBO M KA4eCTBO aHTPAIBHBIX (DOJUTMKYIIOB OIIpe-
JIEISAIOT. BEPOSITHOCTh UMITIAHTAIlMK AMOPHOHA TIPH
9KO [6]. ITo mepe pocta domummKyna Kak B (HU3HO-
JIOTMYECKHX ycnoBuAx, Tak u mpu KOC npouncxoaut
yBenuuenue koimuectsa ['K [7]. Ilpu dopmupo-
BaHUM TIOJIOCTHOTO (DOJUIMKYJIa OTMEUAeTCs Hau-
Dorlee WMHTEHCHMBHOE yBenmdyeHHe koimdectBa [K,
KOTJ]a YIBOSHHE TIOMYJAIUN KJIETOK MPOUCXOINUT
3a 24 gaca; mpu niepexozae (PpouTuKyIIa B MperoByJIs-
TOpHY!O cTaauio nposudepanus I'K pesko 3ames-
eTcs ¥ ocTaHaBiuBaeTcs [8]. AHTpayibHBIA (houm-
kyn conepxur 6onee 1000 T'K [9]. [TapueranbHbie
I'K ¢opmupyror 5-10 croeB B momoctHOM hommm-
kyne [10]. YBenuueHue KIETOYHOCTH OTPAKAET
aJIeKBaTHBI OTBET KIJIETOK (POJUIMKYJIa Ha CTUMY-
JUpyrolee JecTBre (POIUTHKYIOCTUMYIUPYIOIIETO
ropmona [11].
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Figure 2 — Dispersion analysis of the number of granulosa cell

nuclei in the preparations
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UI'l m UI'2 uMerT CTaTUCTHYECKH 3HAYH-
MbI€ pa3jinuus Ha BBICOKOM YPOBHE 3HAa4MMOCTH
mo cpeaauMm pasmepam sigep ['K DX (U=87,5;
p=0,0001). B U2 (¢ ycmemHo#l WMILIaHTaLEH
9MOpHOHA) siapa rpaHyie3Hbx kieTok PXK umeror
3HauyUMO Oonbimid pasmep (puc. 3). [lomydeHnHbie
pe3ybTaThl COINAcyOTCsA C JaHHBIMU O BIIMSTHUU
(YHKIMOHAJIBHOW aKTMBHOCTH KIJIETKM Ha oOpra-
HHU3ALMIO XPOMATHHA, YTO B CBOIO OYEpe/ab OIlpe-
nensier popmy U BennuuHy siapa [12, 13]. Tak xak
SIIPO TPEACTABISICT COOOM CIOKHYIO BBICOKOTETE-
POTCHHYIO U AMHAMHUYHYIO Cpely ¢ pa3sHOOOpa3HON
(YyHKLMOHAJIBHOCTBIO, HA €0 BEJIMYHMHY C OIHOM
CTOPOHBI BIMSET OPraHU3aLMsI €r0 COCTAaBIIAIOIINX
(stmepHOl MeMOpaHbI, XPOMaTHHOBOH CETH U HY-
KJICOTUTa3MaTHYECKON KUIKOCTH), C APYTrOMl CTO-
POHBI — MEXaHUYECKOE BO3/IEHCTBUE KOMIIOHEHTOB
LUTOIUIa3MBbI (B OOJIBIICH CTENIEHH IUTOCKEIETHBIX
(¢unamenTtoB) [14, 15, 16]. Pasmep kieTodHOTO
A[pa yBEJINYMUBACTCA IPU PEOpraHU3alud Xpoma-
THUHA U TPAHCKPUMIMK TeHoB [17].
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Pucynok 3 — lucnepcuonnslii ananus cpeonezo pamepa

A0€p ZPanyIe3nbIX KIemoK QOoAnTuKyIapHoll HeuOKocmu

Figure 3 — Dispersion analysis of the mean size of granulosa cell
nuclei in the follicular fluid

BrlsiBiieHHBIC CTaTUCTHYCCKH 3HAYMMBbIE pas-
JMYUS HA BBICOKOM YPOBHE 3HAYMMOCTH IIO JI0JI€
simep ¢ auametrpom Ao 6 MM (T=-4,892; p=0,001)
u 6onee 9 mxm (T=8,048; p=0,001) mexny UI'1l u
NI2 ocnoBanbl Ha rereporenHocty 'K, xoTopsie
pasgensroTcs{ Ha KYMYJIOCHbBIE, BHYTPEHHHE IIa-
pHUeTaNbHBIC. U HapY)KHbIE MapHeTalbHble. Mexay
sTuMu rpynnamu I'K nmerorcs Kak CTpYKTypHbIE,
Tak | QyHKIHOHaNbHBIE pasnuuns [9]. BayTpen-
Hue mapueraigbubie ['K nMeroT 3HaunTenbHo 00I1b-
11ee KOJIMIEeCTBO IUTOIIa3MaTUYECKUX BBIPOCTOB U
Oonee kpynHsie sapa. Taxke ycranosneno, uyto 'K
reTE€POreHHbI 110 TPAHCKPUIITOMHOMY MPOQWIIO: B
KyMYJIIOCHBIX U BHYTPeHHHUX napuetanbHbix ['K ak-
THBUPOBAHO OOJBIIEE KOJTUYIECTBO TeHOB [18, 19].
Opnako B auama3oHe 6—9 MKM HcCCieyeMble TpyI-
bl HE UMEJH CTATUCTHUYECKH 3HAUYMMBIX pa3iaHyunit
(T=0,527; p=0,601). BrisiBienHOe pacmpeneieHne
yKaspiBaeT Ha 1O, 4To B XK xenmmn U2 npeold-
nanarT BHyTpeHHUe napuetanpHble 'K (knetku c
KpynmHBIME siapaMu), a B XK xenmua U1 — Ha-
py>xubie napuetanbubie ['K (kietku ¢ simpamu mMed-
KOT'0 U CPETHETO pa3MepoB) (puc. 4).

JKypnuan ['poiHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcuTeTa, ToMm 23, No 3, 2025
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Figure 4 — Distribution of granulosa cell nuclei in.the study groups
by size (um), %

JomonauTensHOE  pa3merieHne - Iuana3oHa
6 — MeHee 9 MKM JJaI0 BO3MOYKHOCTH BBISIBUTH Pa3-
JUYUS  MEXOy HcciaeayeMbIMi, rpynmamu: U1
u U2 uMerT CTaTUCTUYSCKU 3HAYHMMBIC pa3iiu-
YHsi Ha BBICOKOM YPOBHE:3HA9UMOCTH 10 JIOJIE SIIIEP
¢ nuameTpoM 6= meree 7 Mkm (T=-4,516; p=0,001)
n 8§ — menee 9 mxm (T=4,547; p=0,001). B mna-
ma3zoHe\,7 — MeHee § MKM HCCIEeAyeMble TPYIIIbI
HE WMENHN \ CTATUCTUYECKA 3HAYUMBIX Pa3Inunit
(T=-0,849; p=0,4). Pacnpenenenue B JOMOJHHU-
TEJBHBIX ) MAITA30HAX COTJIACYEeTCS C XapaKTepoM
pacupeaeneHus sSaep 1Mo pa3MepaM B HCCIETyEMBIX
TpymIax nmpu HavaabHOM aHanm3e. Kpome Toro, uc-
KITIOYeHNEe KpallHUX AMAara3oHOB, COJEpIKaIINX ca-
MBbIC MEJIKHE U caMble KPYIHBIC SIIpa, CPEIn KOTO-
PBIX UMeeTCsl HauOoJIbIlee KOIUYECTBO apTeaKToOB
(nmukHO3, HAOyXaHue, pacnan saep U Jp.), IO3BOJIs-
€T TpoBecTH Oosiee O0BEKTUBHYIO OIICHKY (pHC. 4).

B UI'l onpenensercst OobIas TeTepOTeHHOCTh
pa3MepoB siep, YTO BBIPAXKAETCd B OTHOCHUTEIHHO
paBHOMEPHOM pachpeiesIeH!H sAep B Juana3oHe oT
6 110 9 MM (6 — meHee 7 MkM (36,38%), 7 — MeHee
8 mxm (40,40%), 8 — menee 9 Mrm (23,22%)).
B UI'2 B auanazone ot 6 10 9 MKM omnpenensieTcs
SBHOE TpeobnamaHue sSAep KPYIHOTO pasMepa |
HEPaBHOMEPHOE paclpesieiieHne SAep 10 pa3sMepy
(6 — menee 7 mxm (10,03%), 7 — Menee 8 MKM
(36,94%), 8 — menee 9 mxm (53,03%)), uTo yKa3bi-
BACT Ha MEHBILYIO [€TEPOTEHHOCTD Pa3MEPOB.

BrisiBiIeHHOE pacripesiefieHre TO3BOJSET Ce-
naTth BBIBOA 0 ToM, uto B ®X UI2 mpeobamaror
BHYTpeHHME napueraibHble 'K ¥ uX 3HAUUTENBHO
Oonblne, YeM HapyKHBIX MapHeTaIbHBIX (HU3Kas
TeTeporeHHoCTh ¢ TpeobnamanueM 3penbix ['K),
a B @ UI'l uMeer MeCTO BBICOKAsI TETEPOT€HHOCTh
pa3MepoB (oMM BHYTPEHHUX W HAPYXKHBIX Tapue-
tansHBIX 'K comocTaBuMET).

3akniouenue

HmeroTcss moTeHIMalbHbIE BO3MOXHOCTH IS
yiy4dwmeHust pe3yiabraroB OKO, cBsi3aHHBIE C IpO-
THO3UPOBaHWEM HMIUIAHTALUK 3SMOpPHOHAa M OC-
HoBaHHBIC Ha ucciemoBannu ['K ®XK mopdomo-
THYECKUMHU MeTofaMu. HecMmoTps Ha oTCyTCTBHE
pas3auuuil MeXIy HCCIENYyEeMbIMH TpYIaMH IO
BO3pPACTy, JIUTEIBHOCTH OECIIoAus, WHACKCY
Mmaccel Tena, 00beMy DK, xomuuecTBy MyHKTHPO-
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BaHHBIX (POJUTMKYJIOB YCTAaHOBJIEHO, YTO yCIIEITHAS
uMIDIaHTaIus smMoprona mpu KO acconmmmpoBana
¢ 0OJIBIIUM KOJIMYECTBOM OOI[UTOB IPH CPABHUMO
OIMHAKOBOM KOJIMYECTBC MIYHKTUPOBAHHBIX (I)OJ'LHI/I-
KyJoB, OonbinuM konudectBoMm 'K B mpemaparax,
OOJBIIUM CPEHUM pa3MepoOM M MEHBIIEH reTepo-
reHHOCThIO pa3zMepoB saep 'K, uTo ykaspiBaeT Ha

11.

12.

13.
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CYTOMORPHOLOGICAL FEATURES OF GRANULOSA CELLS IN
FOLLICULAR FLUID DURING IN VITROKERTIEIZATION
P. M. Motolyanets, O. A. Yudina, A. Z. Smolensky
Republican Clinical Medical Center of the Administration of the President
of the Republic of Belarus, Minsk, Belarus

Objective: to analyse the cytomorphological characteristics of follicular fluid granulosa cells to identify potential
predictors of successful embryo implantation during in vitro fertilization.

Material and methods. The study included 170 follicular. fluid samples obtained during oocyte-cumulus complex
aspiration for in vitro fertilization due to infertility. Based on exclusion criteria, two study groups (SG) were formed: SG1
— embryo implantation failure (n=61), SG2 — successful embryo implantation (n=54). A comparative assessment of the
groups was performed based on age, duration ofinfertility, body mass index, volume of follicular fluid examined, number
of punctured follicles and number of oocytes retrieved. The study groups were also compared by the number of granulosa
cells in the samples and the average size of their nuclei. The heterogeneity of granulosa cell nuclei size was evaluated.

Results. Statistically significant differences were found between SG1 and SG2 in the number of oocytes retrieved
(p=0.043), the number and average size of granulosa cell nuclei in the samples (p=0.005 and p=0.0001, respectively).
Greater heterogeneity of granulosa.cell nuclei size was observed in SGI compared to SG2.

Conclusions. Follicular fluid.in successful embryo implantation (SG2) is characterized by a higher cellularity
of the samples, associated with a greater number of parietal cells and their layers in the follicle, as well as a larger
average size of granulosa.cell nuclei which is due to the predominance of mature (inner parietal) cells in the follicles.
Pronounced heterogeneity of granulosa cell nuclei size was observed in the absence of embryo implantation (SG1) and
indicates the presence of a significant number of immature (outer parietal) granulosa cells in the follicle.
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