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Tpaduyuonnoe uzyverue nokazameneii CnepmMopammbl A6AEMCs OCHOBHbIM MeMOOoM 00CAe008AHUSL MYNCHUH NPU HAPYUEHUSX (epmub-
Hocmu. O0HaKo nokasamenu CNEPMOSPAMMbL MO2YM 3HAYUMEAbHO NEePEKPbiGambCsl 8 epynne epmuabHbiX U UHGEPMUAbHBIX MYHCHUH
U He 0arom noAH020 NPedcmagaeHus 0 Pepmuau3ayUOHHOU CHOCOOHOCMU cnepmMamo3oudos. B nocrednue 200bt unmeHcugHo paspadbamol-
saiomest mecmoi, NO3604AK0WUe onpedelsims QYHKUUOHANbHbIE C0licmEa cnepmamosoudos. B nacmoswem ob3ope paccmampusaemcs
Memo0 KOAUMECMEEHH020 NeKMPOHHO-MUKPOCKONUHECK020 Uccaedosanus cnepmamosoudos (DMHUC), komopeiii nozeonsem oyenums
cmpyKmypy u QYHKYUU NeHempayuoHHO20 U 08U2AMENbHO20 ANNAPAma cnepmamo3oudos. Boiseaenue napywenuii ¢ cmpykmype xpoma-
MUHa cnepmamo30udoe no3604sem NOHAMb NPUHUHbL HAPYUEHUsl PAHHe20 IMOPUOHAAbHO20 pazeumus. [Ipusodames nokasanus 045 npu-
Menenus u unmepnpemauus pesyaomamos IMHUC.

Karouesnie caoea: yrompacmpykmypa chepmamo3oudos, XpoMamuHr cnepmamo3oudos, aKkpocoma, acmeHo300cnepmus

Quantitative electron microscopic examination of sperm for male infertility diagnosis
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The traditional study of spermogram readings is a main method for examination of male infertility. However, the spermogram readings may
be considerably covered in the group of fertile and infertile men and fail to give a full insight into sperm fertilizing ability. In recent years,
tests determining the functional properties of sperm have been intensively developed. This review considers a quantitative electron micro-
scopic technique of sperm (EMTS), which assesses the structure and function of the sperm penetration and motor apparatus. The detection
of sperm chromatin structural disorders can understand the causes of early embryonic malformation. Indications for EMTS and interpreta-

tion of its results are given.
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BsepeHue

TpanumoHHOE U3yYyeHNe MoKa3aTeIeil criepMorpam-
MBI OCTA€TCsI OCHOBHBIM BMIOM OOC/IEIOBAaHUS MYXYUH
MpyY HapylieHusX ¢GepTUIbHOCTU. Benymmmuy mokasare-
JIIMH, OTPaXkaroIMMU OIUIOAOTBOPSIOIIYIO CIIOCOOHOCTD
CIIEPMbI, CUUTAIOTCSI KOHLIEHTPALUs CIIEPMAaTO30MI0B (UX
o0l1ee KOJIMYECTBO), ITOIBYXKHOCTD U COACPKAaHKE CIIep-
MAaTO30MA0B HOPMaJIbHOM (TUIUYHO) Mopdooruu [1].
XoTd y GepTUIbHBIX MY>KUMH 3TU TTOKa3aTed B 0OIIeM
BBIIIIE, YeM y OECIUIOAHBIX, TEM He MeHee B Ipymie ¢ep-
TUJIbHBIX Y O€CILIOAHBIX MYXKYMH OHU MOTYT 3HAYUTEJILHO
MepeKpPhIBaThCs, MO3BOJISAS MIPEANoJaraTh HaIu4ue HeK1uX
BaXKHBIX, HO HE YYUThIBAEMBIX B TPAAMIIMOHHOM JUArHOC-
TUKe (PaKTOPOB, BAUSIONIMX Ha pepTUIbHOCTD [2]. B cBa-
31 C 3TUM B IIOCJICIHKME TOIbl MHTEHCMBHO Pa3BUBAIOTCS
METOIBI OoIpeneaeHus (PYHKIIMOHAIBHBIX CBOICTB CIIEp-
MAaTO30UI0B, ONPES/ISIOIINX UX PEIIPOAYKTUBHbIN I10-
TEeHLUAT.

VibrpacTpyKTypHas opraHu3alsl HOpMaJIbHBIX CIIep-
MaTO30MI0B OblIa MOAPOoOHO onucaHa elle 40 et Ha3and,
B TOZIbI OYPHOTO Pa3BUTHS 3JIEKTPOHHOM MUKPOCKOITHH [3].
Mopdooru cienaim 3aKIoueHne, YTO YHUKAIbHAsSI CTPYK-
Typa criepMaTo30MIa UaeaTbHO IIPUCITOCOOIeHA TSI BbI-
TTOJTHEHUSI €70 OCHOBHO# U, KaK TOIIa CYMTAIOCh, €IMHCTBEH-
HOM (PyHKIIMM — TIepeHoca MY>*KCKOT0 reHOMa B SIALIEKIIETKY
[4]. OmHako uccaenoBaHUS MOCIEIHUX JECIATUICTUI 10~
Ka3bIBaIOT, YTO CIIEPMATO30M bl — HE IMIPOCTO «U3BO3UMKI»,
MepeHOCIINE MYKCKOM TeHOM B oo1uT. Ceifuac cTaio mo-
HSITHO, YTO IIOMUMO TIEpeEHOCa «TeHETUIECKOI MH(PpOopMa-
LIUM» CIIEPMATO30UIbI IPUHUMAIOT YIaCTUE B TAKUX IIPO-
1eccax, Kak CUHramus (CIMsSHUE MYKCKOTO M KEHCKOIO
siep), aKTUBAIUSI OOIIMTA, AMMICHETUIeCKAsT PEryJIsILIMs
pa3BUTHUS paHHEro SMOpPUOHA.

JlocTrkeHUsT COBpeMEHHOI MOJIEKYJISIpHOI OMO0JI0-
U1, IUTOJIOTUM Y TeHETUKHU Taf0T BO3MOXHOCTD OIpee-
JUTh MOpGOJOrMYECKUI CcyOCTpaT MOYTH IJId KaXKIoi
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(yHKuMM criepMaro3ounaa. B yactTHoCTH, OHY 1afOT MMOHU-
MaHUEe TOro, YTO MOPGOJIOTUs CIIEPMATO30MIO0B SIBIISICTCS
IoKa3aTesieM MX KOMIIETEHTHOCTH KakK B ITpoliecce coOCT-
BEHHO OIUIOAOTBOPEHMS (ITPOHUKHOBEHUS CITIEPMATO30M -
Ia B SIMIIEKJIETKY), TaK U B IIpoliecce SMOpHoreHe3a.

MeToa KOJIMYEeCTBEHHOTO 3JIEKTPOHHO-MHKPOCKOIIU -
YeCKOro ucciienoBanus cuepmarozonnos (9IMUC) no3so-
JISIET UCCIeI0BaTh MOP(MOIOrMIeCKHe CyOCTPaThl ITOABUXK-
HOCTH CIIEPMATO30M/IOB, X IIEHETPALIMOHHBIE CIIOCOOHOCTH,
KOMIIETEHTHOCTb B paHHEeM 3MOpUOTreHe3e. 3aKiIroueHue
TI0 CIIEPMOTPaMME «TePaTO300CIIEPMUST» OIIPEACIISIET TOIBKO
aHOMAaJIbHYI0 (hOpPMY CIIEPMATO30MIOB, HO HE TI03BOJISIET
BBISIBUTH MOP(OJIOTUYECKYIO OCHOBY UX (PYHKIIMOHAJIBHOM
HEKOMIIETEHTHOCTH [5], TeM 00Jiee 4TO 1 CIIepMaTO30UIbI
HOPMAaJIbHOM (POPMBI MOTYT OBITH (PYHKIIMOHATBLHO HEJIO-
CTaTOYHBIMMU.

HccnenoBanue aHOMaJIUi yaBTPacTPYKTYPhI CIIepMa-
TO30UI0B 1A€T BO3MOXKXHOCTb HE TOJIbKO BBISIBUTb IIPUYK-
Hy OeCIUIONUsI, HO W OIPEAeInTh TAKTUKY KJIMHMUIIMCTA!
BBIOpATh TEpaIuio, pEeKOMEHI0BAaTh BCIIOMOIaTe/IbHEIE Pe-
nponyKTuBHble TexHonoruu (BPT) nu6o (B cayyae Bepo-
SITHOCTU HACJIEIOBAHUSI aHOMAJINU) IIPEAI0OXKUTD UCIIONb-
30BaHUE TOHOPCKMX CIIEPMATO30MI0B.

. inpo cnepmamo3oupoB

BoubIiryro 4acTh rojIoBKH CIIepMaTo30Maa 3aHUMAET Sili-
PO C IJIOTHBIM KOHIEHCUPOBAHHBIM XpOMaTUHOM (puc. 1),
ero IUIOTHOCTb T10 KpaliHeil mepe B 10 pa3 mpeBbIlIacT
TUTOTHOCTh XpOMaTHMHA COMaTUYECKUX KJIETOK [6].

YT0oOBI JOCTUTHYTH TAKOI YHUKAJIBHOI CTeTIEHN KOM-
nakTuzaunu, JJHK ciepmMaTo30110B YITaKOBBIBAETCS CITe-
PUIECKIM 00pa30M, KOTOPBI 3HAUUTEIBHO OTIMYAETCS
OT YIMaKOBKU XpOMaTHMHA COMaTUYECKMX KJIeToK. B mpo-
1ecce CriepMHOreHe3a TMCTOHBI 3aMEHSTIOTCSI TPAH3UTHBIMU
MpOoTeHAMH, a 3aTeM 00Jiee OCHOBHBIMU M 00JIee METKM-
MM OeJIKaMU ¢ BBICOKUM MOJIOXXUTEIBHBIM 3apsIIOM — IIPO-
TaMUHaMU, COIEPKAIIMMU OOJIbIIIOE KOJTMYECTBO apTMHUHA
u nucrenHa [7]. KommakTuzamys mpoTaMUHU3UPOBaHHO-

P
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Puc. 1. /Ipodoashuiii cpe3 uepes 20106Ky HOPMAALHOL0 CHEPMAMO30UOA.
B sdpe snexkmponHo-naomublii KOHOeHCUupoganHbulii xpomamut (X), akpo-
coma (A) nokpwieaem 2/3 sdpa

ro XpoMaTHHa 00eCIeurBaeT ero MeTaboIM4eCKylo NHAK-
THUBALUIO, C ONHOM CTOPOHBI, U MEXaHUYECKYIO U XUMHU-
YECKYIO CTaOMJIbHOCTh, C IPYroii, 3alIMIlas OTLOBCKMIA
TEHOM OT JCICTBUSI HyKJIEOMpPOTea3 BO BPeMsI IIPOXOK/Ie-
HMSI CIIEPMATO30MI0B YePe3 MY>KCKHE U XKEHCKKE TI0JIOBBIE
IIyTU ¥ BO BpeMsI B3aUMOJIEUCTBHS C OOLIUTOM.

B 3penbix ciepmaTosongax yenoseka 10—15 % JHK
r€HOMa OCTalOTCS CBOOOAHBIMU OT IPOTAMUHOB U CO-
XPaHSIOT HYKJIEOCOMHYIO CTPYyKTYypy [8]. Jlo HemaBHero
BPEMEHM POJIb 3TUX OCTATOYHBIX HYKJICOCOM OCTaBalach
HesicHO#1. HegaBHO cTaj1o OHSITHO, YTO OCTAaTOYHbIE HYK-
JIEOCOMBI — He TIPOCTO CJIydaiiHbie OCTaTKKN Hea(hPHEKTUB-
HOW nMpoTaMuHU3auuu. PacnipeaeneHue reHoB B MpOTaMu-
HU3MPOBAHHBIX U THCTOHOBBIX (HYKJIEOCOMHBIX) paiiloHax
XpOMaTHHA MOTYMHSIETCS OIPeaeICHHOMY IIOPSIIKY.

IIpoTaMuHBI 00ECIIEUNBAIOT OTCYTCTBUE KCIIPECCUM
TCHOB U 3alIUTy OT JEMCTBUSI 9K30TeHHBIX (haKTOPOB,
a «OCTaTOYHbIC» HYKJICOCOMBI MAPKUPYIOT T€HbI, KOTUPY-
1o1ue pakTopbl paHHETO pa3BUTHUSI SMOPHUOHOB [8§—10].

Anomaauu Kondencauuu xpomamuna. B s5ikynsare dep-
TUIbHBIX MY>KIMH — JJOHOPOB CITIEPMbI ITPAKTUUECKU BCETa
BBISIBJISIIOTCSI CIIEPMATO30M/IbI C HE3aBEPILIEHHO KOHIEH-
calMeil XxpoMaTUHa B siipaX dSKYJIUPOBAHHBIX CIIEpMaTO-
30MI0B. B Takux KjIeTKax BBISBJISIIOTCS TPaHYISIpHO-(HKO-
PULIIpHBIE HYKJIEOIIPOTAMUHOBBIE KOMILIEKCHI IAMETPOM
okoJsio 40 uM. ITomoOHas cTpyKTypa XpoMaTUHa criepMa-
TO30110B MOPGHOJIOTMYECKI MACHTUYHA XPOMATUHY Y11~
HEHHBIX CIIEpMAaTUI, BCICACTBUE YETO ISl ONMCAHUsI 110~
JOOHBIX CIIEPMATO30MIOB YIIOTPEOJISIOT TEPMUH «HE3PEIIbIi
xpoMmatuH» (HX) (puc. 2).

VYV (bepTUIbHBIX JOHOPOB CIIEPMBI COepKaAHUE CIIEP-
MAaTO30UI0B ¢ IpaHyIsIpHO-GuopuuIsipHeiM HX He mipe-
BoilIaeT 28 % u B cpenHeM cocrtapisiet 12 % [11]. Y na-
LIMEHTOB C HAapyLICHUSIMU (HEePTUILHOCTU COACPXKAHUE
cnepmaTto3onnoB ¢ HX moxer mocturats 80 % [12].

Bo3MoxkHass IpuyvHa IaTOJOIMYECKOTO 3HAYEHMUS
HapyIIeHUs] KOMIIAKTU3alud XpoMaTUHa — B HapyIIEHUX
SIMUICHETUYECKOM PEry/IsiLiMY PaHHEro SMOpHoreHe3a Ipu

Puc. 2. Cnepmamo3zoud ¢ HopmansHoil hopmoii 20108KU U HOPMANBHOL
akpocomoii (A). B sdpe — nedocmamouro kordencuposanuviii HX
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orogoTBopeHnu. B HegaBHeit padbote S.S. Hammoud et al.
[13] 6bL10 MOKA3aHO, YTO MPU HAPYLIEHUU IIPOTAMUHU3A~
1Y y UHOEPTWIBHBIX TTAIIMEHTOB HAOII0AaeTC s CIydaii-
HOE pacrpeneieHre B TeHOME HyKJIEOCOMHOTO (T. €. CBSI3aH-
HOT'O C TUCTOHAMM U TTOTEHIIMAJIbHO aKTUBHOTO) XpOMAaTHHA,
B OTJIMYME OT 3alpOrpaMMUPOBAHHOIO pacHpeaeIcHMS
HYKJIEOCOMHOTO XpOMaTHHA Y (pepTUIbHBIX My>KurH. [Tpo-
OJieMa ellle Jajieka OT pa3pelleHus], OIHAKO SICHO, YTO Ha-
pYIIIEHHE TIpolIiecca peMOICIMPOBAHMS XpOMaTHHA CIiepMa-
TO30MIOB MOXKET IIPUBOAUTE K CYIIIECTBEHHBIM HApYILICHUSIM
T0CJIe OTUIOJOTBOPEHUS.

Tepanusa npenaparamMu POTUKYIOCTUMYIUPYIOIIETO
ropmoHa (®PCT’) y maureHTOB ¢ MOBBIIIEHHBIM COIepKa-
HUeM crnepMaTo3ouoB ¢ HX mo3Bossier HopMalIn30BaTh
COCTOSIHME XpOMAaTHHA U YIIyUIITUTh Pe3y/IbTaThl IPUMEHE-
Hust BPT [14, 15].

BosHukaeT BOIpoc — €CTh JIM CBSI3b MEXIy Hapyllle-
HUEM KOHIIEHCAIIMH XpOMaTHHA CTIIepMaTO30MIOB U (hpar-
meHTaumei JIHK?

Hawm He ynanock 00HapyKUTb KOppEIsSIUA aHOMAaJb-
HO YITAaKOBKM XpOMaTHHA B CIIEpMATO30MIaX U KOJIUYe-
ctBa BbisiBiIsieMbIx 1o Metony TUNEL paspeiBo JJHK [16].
R. Henkel et al. [17] cuuTaroT, 4T0 MHEHHUE O TOM, YTO Ha-
pyllIeHre TPOTAMUHU3ALUY U, CJIeH0OBATEIbHO, KOHICH-
callMy XpOMaTHHA aBTOMaTUYEeCKM BeAeT 3a CO0Oii ITOBhI-
meHue ¢pparmentauuu JHK cnepMmaTo3onnoB, qJomKHO
OBITh NEPECMOTPEHO.

Hanuuue B 35KynsAiTe OOJIBIIOr0 KOJIUYECTBA CIIepMa-
TO30MIIOB, COMEPXKAIIMX HETOCTATOUHO KOHIEHCHPOBaH-
HeIii HX, gBsieTcst caMOCTOSITETbHBIM TUarHOCTUYECCKIM
MPU3HAKOM M HE CBSI3aHO C IOBBIIIEHHBIM COMEp:KaHUEM
criepMaTo3ouaoB ¢ pparmenTauveit JHK [16]. Kimmanuecku
M TIPY TTOBBIIIIEHHOM COAEPXKaHUU B 3SIKYJISITE CIIEPMaTO30-
unoB ¢ HX, 1 ipu MOBBIIIIEHHOM COAEPKaHUM CIIEPMAaTO30-
unoB ¢ ¢pparmMeHTanueir JIHK BoIsBiIsieTcsl MOBBILLIEHHBIH
PUYCK CIIOHTAaHHOTO abopTa B MIEPBOM TPHUMECTpe OepeMeH-
HOCTH, OJHAKO IIPUPOJIa STUX HapyIIeHui pazanaHa. [lep-
BOHauajJbHasl OTUCKPUMUHAIIMS MOBPEKICHUI TeHeTUYe-
CKOTO MaTepuraja CIIepMaTO30MIOB MO3BOJISIET IIPUMEHSITh
Teparuio, COOTBETCTBYIOIIIYIO BBIIBICHHOI aHOMAaIUM, —
npenapatsl @CI ripy Hapy1LIeHUM KOHAEHCALMN XpOMaTHa
[18], aHTHOKCHMAAHTHBIE MpETTapaThl IIPY MOBLIILIEHHOM CO-
Jiep>KaHUU criepMaTo3ounoB ¢ (pparmenTtanueti JJHK [19].

II. Akpocoma

AKpOCOMa — 3TO CEKPETOPHBIiA ITy3bIpeK, KOTOPHIi (hop-
MUPYETCS U3 My3bIPbKOB 30HBI [0IBIKM, HAYMHAS C paH-
HUX 3TaIloB CIepMHUOreHe3a. AKpocoMa pacIiojioXkeHa
B BUJIE IIAIIOYKM Ha MepeIHeM Motoce sapa (cM. puc. 1).
B marpukce akpocoMBI JIOKaTM30BaHbI ITPOTEOUTUICCKIEC
(bepMeHTHI, KOTOpBIE YYACTBYIOT BO B3aUMOICHCTBUU
CIIEpMAaTO30M1a U SUICKJIETKU 1 00eCIIeYMBAIOT IIPOHMK-
HoOBeHMe uepe3 zona pellucida (ZP) [20].

Mexmy akpocoMoii U siiepHOi 000I0UKOM HAXOIUTCS
TOHKUM CJIOM BELIECTBA CPEAHEN JIIEKTPOHHOM IUIOTHO-

ctu — nepunykieapnasa teka (I1T). B moctakpocomHOM
cermeHTe [1T BBIsIBIEH KOMILJIEKC OEIKOB, KOTOPHIE CUM-
TaloTcs (PaKTOPOM aKTUBALMU 0OLUTOB [21]. BIcBOOOX-
neHue (hakTopa aKTMBALIMU OOLIMTOB 13 TOJIOBKY CIIepMa-
TO30M/1a B IIMTOIIa3MY OOLIMTA BEIET K aKTUBALIUU OOIIUTA,
BKJIIOUasl 3aBepllieHHe Meiio3a, pa3BUTHE IPOHYKIIEyca
U 3aIIUTY OT IOJUCIICPMUH.

Anomaauu axpocomol. DNeKTPOHHO-MUKPOCKOIINYEC-
KO€ MCClIeI0BaHNe aKPOCOMBI IIPEICTABISIET COOO0M IKC-
IMepUMEHTAJIbHO O0OCHOBAHHYIO aJIbTepHATUBY IeHETpa-
LIMOHHBIX TecTOB. C IOMOIIBIO 3TOT0 METOAA HalexKHO
BBISIBJISIETCS LIEJIOCTHOCTh aKPOCOMBI, COCTOSIHUE ee (hep-
MEHTHOTO arrapaTa 1 II0CTaKpOCOMHOTO CeTMeHTa, yJa-
CTBYIOILIETO B IIPUKPEIUICHUH CIIEPMATO30MIa K SAIIEKIIeT-
Ke. BrlgaBieHMe B 3SKYJISITe TMOBBIIIIECHHOTO COMEPKAHUS
CIEPMATO30UI0B C AHOMAJIBHOM aKpOCOMOI MOXET ObITh
00BSICHEHHEM MIMONATUYECKOTO OECIUIONMS, daxe Ipu
HOPMAaTUBHBIX MMapamMeTpax CIIepMOTPaMMBbI.

ITpu xkonmuuectBeHHOM DM MU C MBI OLIeHUBaeM ClieTy-
IOIIIMe TTapaMeTPhl aKPOCOMBI.

1. Ilepsuuroe uau emopuuHoe omcymcmaeue aKpocombl.
IToTepst akpocoMbI cunTaeTCs MEPBUYHOI, €CIIM OHA BbI-
3BaHa HapyIICHUSMU IIpoliecca criepMuoreHesa. Kimaccu-
YECKHMM MIPUMEPOM IIEPBUYHOIO OTCYTCTBUSI aKPOCOMBI
SIBJIICTCS TJI00YJI0300CTIEPMUSI C TIpEAIoaraeéMoi reHe-
TUYECKOU NMPUPOa0H 3a00IeBaHUIA.

BropuyHast morepst akpocoOMBbl — pe3yabTaT MPexIe-
BPEMEHHO MPOMU3OLLIEIIIECH aKPOCOMHOM peakivu, T. €. pas-
PYIIEHMS CYIIECTBYIOIIEH akpocoMsl (puc. 3a). B mocnen-
HeM ciiydae HabJogaeTcs pa3pylieHne mia3MaTudecKom
MeMOpaHbI, Ha TIOBEPXHOCTH CIIEpMaTO301aa B aKPOCOM-
HOI 30He BBISIBIIIETCS siaepHast obonouka. [Tpu pusuono-
TMYECKOM aKpOCOMHOM PEAaKIIMU B XKMBOM CIIEPMATO30MIE
COXPaHSIOTCS TIOCTAKPOCOMHBIM CETMEHT U IJIa3MaTHuye-
cKasi MeMOpaHa ITOCTaKpPOCOMHOTO cerMeHTa. B askysare
GepTUILHBIX TaIlMEHTOB KOJWYECTBO CIIEPMAaTO30MIIOB
C MpopearupoBaBlleil akpocoMoii He mnpesbimraer 20 %.
BrisiBieHne B asKynsTe mopbieHHoro (oonee 20 %) co-
JIepKaHMS CIIEpMATO30MIO0B C IIpopearnpoBaBIlIeii aKpo-
coMolii (¢ gerpagarueit akpocoMbl) MOXKET OBITb TPUINHOM
CHIDKEHUS (hepTUIN3AIMOHHOM CITIOCOOHOCTH SIKYJISATA.

K nipexkneBpeMeHHOIT aKpOCOMHOM peakiiy criepMa-
TO30MIOB MOXET IIPUBOIUTHh HATMIUE B IIKYJISITE OaKTe-
pUabHBIX MUKPOKOJOHUI 1/ WK JieiKocrepmus [22].

[ToBbIIIEHHOE Cofep:KaHUEe CIIEPMATO30UIOB C IIPO-
pearupoBaBIIE aKpOCOMOM MO3BOJISIET PEKOMEHIOBATh
KJIMHMIIMCTAM IIPUMEHEHUE COOTBETCTBYIOIIETO Kypca Te-
panuu. JledeHne BOCIIAJUTEIbHBIX 3a00JIeBaHUI U aHTH -
OKCHIAHTHAsI TepaItus IT03BOJISIET HOPMaIU30BaTh CTPYK-
Typy aKpOCOMBI.

2. Pacwupenue cybakpocomHnoeo npocmpauncmea, om-
cymcmeue IIT u nocmaxkpocomnoeo ceemenma (puc. 36).

B askynare ¢hepTUIbHBIX MYXXUYMH OOHAPYXUBACTCS
2—5 % criepMaTO30MI0B C OTCYTCTBUEM IIOCTAKPOCOMHO-
ro cermeHTa I1T, ogHakKo B HEKOTOPBLIX CIy4yasiX TaKue
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CIIEpMAaTO30MIbI MOTYT COCTABIISITH O0JIee MOJJOBUHBI KIe-
TOYHOI TOITYJISIIUU, YTO, ITO-BUIUMOMY, SIBJISECTCS IIPU-
YUHON MIMONATUIECKOTO OECILIONMS IPU HOPMAaJIbHBIX
napaMeTpax TPATUIIMOHHOTO CIIEPMMOJOIMYECKOrO MC-
CJIeIOBaHUSI.

BHenpeHue MeTona MHTPaLMTOILIAa3MAaTUYECKON MHD-
ekuuu criepmarozonga (MKCH) morio 661 pelInTh BO-
MpOC 711 3TUX MALIMEHTOB, HO HE BO Bcex ciydasx. [Ipu
OTCYTCTBUM aKTHBAILIMU OOIIUTOB C PA3IMYHON CTEIIEHBIO
ycrexa IMPUMEHSIIOTCS] METOIbI CTUMYJISLMU rmoTtoka Ca?*
B OOLIUT CTPOHIIMEM, 3JICKTPUUCCKUMU 3apsiiaMM, MHKY-
bawueii c noHopopMoit Kanbuus [23].

3. Tunonaazus akpocomsi (puc. 36, ¢) 1 OTCYTCTBUE
BHYTPEHHET0 comepXuMoro (¢pepMeHTHas HeIoCTaTou-
HOCTh aKpOCOMBI) BCTpEYaloTCs KaK IPU BBIpAaKeHHOM
TEPaTO300CIIEPMMH, TaK U IIPU HOpMO30ocTiepMuu. [irmo-
IJIa3Usl aKPOCOMBI — YaCThblii KOMIIOHEHT BBIPA>KEHHOM
TepaTO300CIIePMHUU, XOPOIIIO PACIIO3HAETCS MPHU DJIEKT-
POHHO-MHUKPOCKOIMUYECKOM M3YYEeHUH U JOJIKHA OBITH
IUarHOCTUPOBaHA, IMOCKOJIbKY HEAOCTaTOYHOCTh (DYHK-
LIMY aKPOCOMBI MOKHO KOPPEKTHUPOBATh MCIIOJIb30BAaHEM
HKCU.

. Hrymuk

XKrytuk obecrieunBaeT MOIBUXHOCTh CIIEPMATO30M-
n0B. Mopdonornyeckoit OCHOBOM MOABUKHOCTUA PECHU-
YeK M XKTYTUKOB BCEeX 3YKapMOTUYECKUX (MMEIOIIUX SIIPO)
KJIETOK SIBJIIETCS aKCOHEeMa, KOTopas B CIIEpMaTO30MIe
TSIHETCSI BIOJIb BCETO XKTYTHKA. AKCOHEMa COCTOUT U3 9 map
nepudepruIecKUX MUKPOTPYOOUEK, PACIIONOXEHHBIX I10
OKPYXKHOCTH (IIyTUIETOB MUKPOTPYOOUEK), ¥ OTHOM IMaphbl
LEHTPAJIbHBIX MUKPOTPYOOUEK, ONTUCKHIBAeTCSI (hOPMYIOi

(9+2). Ot Kaxmoro myruiera OTXOIST TaK Ha3bIBacMbIe
«IMHENHOBBIE Py4YKW», obaagaiomne ATMda3Hoit akTUB-
HocThlo. LleHTpanbHas mapa MUKpOTpyOOoUeK (LIEeHTpalb-
HBII OyTUIET) coequHEeHa ¢ TTepudeprudecKUMM AyTjieTaMu
panuanbHBIMU ciuLiaMu (puc. 4a). XapakTepHOil 0cCOOeH-
HOCTBIO XI'yTUKA CIIEPMATO30Ma, B OTIMYUE OT PECHUYHBIX
CTPYKTYD, SIBJISICTCS HaJIM4KeE TaK Ha3bIBaeMbIX IIEPUAKCO-
HEMHBIX CTPYKTYp (puc. 46—e) — HapyXHBIX TUIOTHBIX
GUOPUIT 1 MUTOXOHAPHUATIBHOTO CJIOSI B CPEIHEM OTHee
XKTyTHUKa, (GUOPO3HOIT 000JIOYKU B OCHOBHOM OT/IEJIE KTy~
THKa. MUTOXOHIAPHUH PACIIONIOXKEHBI 110 CIIUPAIX BOKPYT
aKCOHEMbI M 00eCIeUMBalOT CIIEPMATO30UAbl SHEPIUEit
IPU OTHOCUTEJILHO a3pOOHBIX ycIoBUsIX. B (pubposHoit
00010uKe OOHApYKEeHBI (PepMEHTHI INIMKOJIM3a, 0becIie-
YMBAIOLIKE CIIEPMATO30M bl SHEPrueil B aHa3POOHBIX yC-
JIOBUSIX KEHCKHUX MOJOBBIX ITyTelt [24].

Anomaauu cmpykmypot sceymuxa. AHOMaJIUU CTPYKTY-
PBI XKTYTUKOB MOXHO Pa3ieIUTh Ha 2 OCHOBHBIE TPYIIIbI —
TaK Ha3bIBaeMble «(YHKIMOHAIbHBIE» M T€HETUYECKU
00YCIIOBJIEHHBIE «CHHIPOMHBIC» (POPMBI MATOCIIEPMUM,
Takue Kak IepBrUyHas uunuapHasa nuckuuesust (ITLJT),
nuciiasust GpruodposHoit oooouku (JPO) nnm aHoMaaTuu
CTPYKTYPbl MUTOXOHIPUIA.

Hawnbonee pacrpoctpaHeHHO sBlsieTCs «(pyHKIINO-
HajbHas» ¢popMa acteHo3oocrnepmuu. [1pu aTom HabII0-
JIAl0TCSI MHOTOOOpa3HbIe FeTePOreHHbIEC U3MEHEHMS YiIb-
TPaCTPYKTYPhl aKCOHEMBI (pHUC. 5) M IMEePUaKCOHEMHBIX
CTPYKTYpP — U3MEHEHUE KOJMYECTBA IYILJICTOB MUKPOTPY-
0o4eK, u3MeHeHUe (POPMBI HAPYKHBIX TUIOTHBIX (PUOPUILIT
WIM apXUTEKTyphl (UOpo3HOIi 000m0uku. B agkynsre
(bepTUIBHBIX MYXYMH KOJIMYECTBO CIIEPMAaTO30UIOB
¢ MOp(MOJIOTMYECKUMHU aTUIIUSIMUA aKCOHEMbI XKTYTUKOB

6

Puc. 3. Cnepmamo3ouds: ¢ HOpMawbHOU HOPMOIL 20108KU U AHOMAALHOL MOPosocueil akpocomsl (A): a — cnepmamo3oud ¢ npopeazupogaguieti aKpoco-
moii (cmpenka) u coxpannvim nocmaipocomtvim ceemenmom 11T (I14); 6 — cnepmamo3oud ¢ pacuiuperHsim cyOaKpoCOMHbIM NPOCHMPAHCIMEOM U OM-
cymcmeuem nocmaKpocomHo20 ceeMenma (cmpeaka); 8 — eunonaa3sus aKpocombl, aKkpocoma HenpasuabHoll YOpMblL ¢ HEPABHOMEPHO PACNPeOeNeHHbIM
8euecmeom aKpoCcoOMHO0 Mampuikca, e — 08ysdepHulii cnepmamo3oud ¢ T-obpasHoii akpocomot
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Puc. 4. Cmpyxmypa nHopmansHo20 dccymuka cnepmamo3ouoa: a — cxema
cmpoenus akconemvl (9+2); 6 — nonepeunulii cpes uepes cpednuii omoen
aceymuka. Axconema (A) okpycena 9 HapyHcHbIMU NAOMHBIMU UOPUA-
saamu (1) u mumoxonopusmu (M); 6 — nonepeunuiii cpes sceymura uepes
0CHOGHOU omden Jceymuika. Akconema okpyscena Quopo3noii 060104K0iL
(D); e — npodonvhbiii cpe3 uepes NePexoOHYI0 30HY MeNCOY CPeOHUM U 0C-
HOBHbIM OMOeaamu JHceymuKa

Puc. 5. [Tonepeunvie cpesvt uepes jceymuiu cnepmamo3oudos aHoMarbHoll
Mopghoaoeuy U3 KYAAMa NAYUEHMO8 ¢ PA3NUMHOU CHENeHbI0 ACIMEeH0300-
cnepmuu: a — omcymcmeue «OUHeUHOBbIX PYHeK» AKCOHeMbl; 6 — omcym-
cmeue 00Hoe0 dynaema akconemol (8+2) (cmpenka); 6 — omcymemeue
UeHmpaabHoU napvt Mukpompybouex aikconemsi (9+0) (cmpeaka); ¢ — de3-
OpeaHu3ayus MUKpompyoouex aKkcoHembl U HapyJICHbIX HAOMHBIX PUOpULL

He npeBbiaet 30 %, ¢ atunusamu bUOPO3HOI 000I0YKU
1 HapYXXHBIX IJIOTHBIX puodpwit — 10 % [18]. ®yHkimo-
HaJIbHasl aCTEHO300CHEPMUSI MOXKET OBITb BTOPUYHBIM
HapyIlIeHHeM IIpU BapuKolieie, MH(PEKIIMOHHBIX 3a00J1¢e-
BaHUSIX OPTaHOB PEIIPOMYKTUBHOI CUCTEMBI, 9K30T€HHBIX
Bo3aelicTBusAX [25]. OnucaHo HapyllIeHUe YABTPaCTPYKTy-
PBI aKCOHEMBI KTI'YTUKOB Y HapKoMaHoOB [26]. [Tpu BbIsB-
JIEHHOM (PYyHKIIMOHAJILHOM aCTEHO300CIIePMUU BO3MOKHA
TepareBTUYeCKast KOpPEeKIIMs IToKa3aTelieil criepMorpam-
Mbl. [Ipu oTcyreTBUM 3(ppekTa Teparnuu MMeeTcst XOpo-
muii mporHo3 misg nposeneHuss MKCH.

WHasg cutyaumst HabaomaeTcs y NallMeHTOB C TEHETH -
YyeCcKU 00YCIOBJIEHHOM aCTeHO300CIIEpPMUEHA.

IT1JI — penkoe reHETUYECKU TeTeporeHHOe 3a00J1e-
BaHHUE C ayTOCOMAaJbHO-PEIIECCUBHBIM HACIEIOBAaHUEM,
KOTOpOE XapaKTepU3yeTCsl BPOXICHHBIMU aHOMAaTUSIMU
CTPYKTYPHI U (DYHKIIMU TOIBUKHBIX PECHUYEK M KTYTH-
KOB, BKJII0Yasl CIIepMaTO30MIbl U PECHUYKU PECITUPATOP-
HBIX TKaHeit [27].

DO XIyTMKOB CIEPMATO30MIO0B — T€HETUYECKU
00ycI0BJIeHHOE 3a00JieBaHME, XapaKTepU3YIOIIeecs Bbl-
paXXeHHOM WJIM TOTaJbHOM acTeHo3o0ocrepmuii. Ha yib-
TPacTPYKTYPHOM YpPOBHE 3a00JieBaHUE XapaKTepU3yeTCsI
XaOTUYHBIM PacIoIOXKeHNEM KOJIOHH 1 pedep (prdpo3HOit
000JI0YKH B aKCOHEME XKIYTHKA CIIEpMAaTo30Ma0B (puc. 6a)
[28]. Bo MHOTHX clTydasix OTMEUYalOT CEMEMHBII XapaKTep
JPO. Hapyurenust cTpykTypbl (puOpO3HOI 00OJIOYKH
JacTO COYETAIOTCS C HAPYIICHUEM CTPYKTYPhI aKCOHEMBI
(puc. 66). B aTux ciy4asix BO3MOXHO TOBOPUTh O COYETa-
Hun [T u 1PO.

Buenpenue texnonoruun MKCH caenano BO3MOXKHBIM
IMOJyYeHHE TTOTOMCTBA Y MY>XUMH C BBIPaXKEHHOI aCTeHO-
300CIIepMUE, B TOM YHCJIE U C TEHETUIECKHU O0YCIOBICH-
HBIMU ee hopMamu. CienyeT yYUThIBaTh MOTCHIIUAIBHYIO
OITaCHOCTD MIEPEHECEHUSI aHOMAaJIUU ITOTOMCTBY. Tak, mo-
KazaHo, yTto y nauureHToB ¢ [TLI1 B 200 pa3 1o cpaBHeHUIO
C o01ell Momy/asuueil MOBbIIEH PUCK BO3HUKHOBEHUS
OPOHXOJIETOYHBIX U CEPACUYHO-COCYAUCTHIX 3a00IeBaHU
[29]. HemuorouncieHHoctsb ciydyaeB UKCH u PO, 3a-
KOHYMBIIMXCS POXICHUEM peOeHKa, HE MO3BOJISICT CAe-
JIaTh 3aKJIIOUYCHHE O peaIbHOM HaC/IeI0BAaHUH LIMJIMAPHBIX
anoManuii [30].

Coedunumeasvnstii ynacmok (welika) criepMaTo3ouaa
COEIUHSIET TOJIOBKY U XTYTUK. ¥ OCHOBAaHUS TOJIOBKH BbI-
SIBJIICTCSL TOHKas 0a3ajbHas IuiacTuHa. [lox GazanbHOMI
IUIACTUHOM PaCIIOIOXEeHBI 9 McYepUeHHBIX KOJIOHH, He-
IMOCPEACTBEHHBIM TPOIOJIKEHHUEM KOTOPBIX SIBJISTFOTCS
Hapy>KHBIE TUIOTHBIE (PUOPUILIBI U LIEHTPUOJIb, 3aKTI0YEH-
Hasl B 3JICKTPOHHO-IUIOTHBIN KanutyiayM (puc. 7). LleHTt-
pUOJIb — YHUBEPCAIBHBIN KOMIIOHEHT 3yKapHOTUYECKUX
KMBOTHBIX KJIETOK — HeobOxomuma st (hOpMUPOBAHUS
BepeTeHa AesieHus pu muto3e. [IpokcumanbHast HEHTPU -
OJIb MIPEACTABIISIET COO0I LUAUHIP, COCTOSIIUI U3 9 KOM-
IIOHEHTOB, KaXbIi 13 KOTOPHIX COAEPXKUT 3 MUKPOTPY-
0O0YKM (TPUILIETHI).
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Puc. 6. Cnepmamo3souds: nayuernma c abcoaromuoil acmeHo300cnepmu-
ell: a — npooobHbILL Cpe3 Yepe3 cnepmamo30ud ¢ AMOp@GHHOL 20108K 0,
omcymemeuem mumoxonopuanstoil cnupaiu u JJP0 (P); 6 — cpe3 uepes
aceymuk cnepmamosouda c JJP0O (@) u omcymemeue yeHmpanbHo napol
MUKpompybouex akconemsl (cmpeaka)

45‘ s

Puc. 7. IIpodoavHuiii cpes uepe3 HOpmaabHbill cnepmamo3oud. Y ocnosanus
204106KU yenmpuons (L), cocmoawas uz 9 mpunsemos mukpompyoo-

YeK, OKPYICeHA INeKMPOHHO-NAOMHbIM Mamepuanom (Kanumyaym, K)

u ucuepuernvimu cmoabuxamu (C), nepexooauumu 6 HapyicHole NAOMHbLE
@ubpunnvl. Y ocnosanus sopa cnepmamosouda — 6a3anbHas NAACMUHA
(cmpenka). M — mumoxonopus

[IpoxcuMmanbHast LIEHTPUOJIb CIIEpMATO30HMaAa MOCIIe
OILJIONOTBOPEHMSI MOMANacT B SUIEKIETKY U y4acTBYeT
B CO3JaHUU BepeTeHa apooieHus [31].

AHOMaJINY LIECHTPOCOMBI OTIMCAaHbI KaK IMpUYMHA He-
yIad OILUIOAOTBOPEHUS U aHOMAaJIbHOTO SMOPHOHATBLHOIO
pa3Butus [32, 33].

CunapoM atieaTnuecKnX CriepMaToO30UIOB SIBISIETCS
TreHeTUYECKU 00YCIIOBIEHHOI (DOPMOIi TTaTO300CIIEPMUH,
CBSI3aHHOM C HapyIIIEHHBIM COCTUHEHUEM TOJIOBKU U KTy~
THKA.

Buympuzamemnoe eupycroe ungpuuuposanue cnepmamo-
30udoe. C TIOMONIBIO TPAHCMUCCUOHHOI 3JIEKTPOHHOMN
MMKPOCKOITMU B SApe U B LIUTOIUIA3MAaTUYECKOM Karuie
MH(GULUPOBAHHBIX CIIEPMATO30UA0B MBI OOHAPYKUBAIU
BUPYCHBIC KarICUAbI, MOP(HOIOTUICCKU UASHTUYHBIE KaIl-
cungam Bupyca rpocroro repreca (BIIT) [34, 35] (puc. 8).
IepnieTnyeckast mprpona BBISIBICHHBIX KaIlCUIOB Oblia
MOATBEPXKIEHA C ITOMOILbIO TMOPUAN3ALINH in Situ peaKLIuU
nMMyHodmoopecueHImu [36, 37]. UnduunpoBaHue Bbi-
SBJIEHO KaK B OOIIEi (ppakUMu CIIEpMAaTO30MI0B, TakK
U B BBIIEJICHHOM (DpaKIny MOIBUXKHBIX CIIEPMATO30MIIOB.
Coxpanenue reHoma BIII' B moaBrkHBIX MOpdosiornyec-
KJ HOPMAaJIbHBIX CIIEPMATO30MIaxX ITO3BOJISIET TIpeaIona-
raTh BO3MOXHOCTb BEPTUKAJILHOU IIepeaayr BUpyca Mo-
TOMCTBY BO BPEeM:I OILTOIOTBOPEHMS €CTECTBEHHBIM ITyTEM
WA TIpY TPUMEHEHUN Pa3IMIHbIX METOIUK BCIIOMOTIa-
TEJTBHBIX PEIPOAYKTUBHBIX TEXHOJIOTHIA, BKITIOYAs 9KCTpa-
KopnopasibHOe ortonorBopeHue (9K0O)/NMKCH.

IeprieTnyeckoe MHGUUMPOBAHUE CIIEPMATO30UIOB
CTaTUCTUYECKM 3HAYMMO Yallle BBISIBISIETCS B IPYIIIE NH-
(hepTWIBHBIX MYXXYMH, a TAKKE MY>KUUH, Y )KeH KOTOPBIX
B aHaMHe3e OBIJIO CTIOHTAHHOE MpephIBaHKe OepeMeHHO-
CTU WM Heyaayu mpuMeHeHust metonoB BPT, rmo cpaBHe-
HUIO C TPYIION (bepTUIbHBIX MYKYMH [38—40].

TIpoBenenne cnenUIEcKoil aHTUTEPIIETUIECKOM Te-
panuu B CJIyJae BBISIBJICHUS BHYTPUKJIETOYHOTO TepIIeTHYIC-
CKOTro MHMUITMPOBAHMS CIIEPMATO30MIOB ITO3BOJISIET CYIIIE-
CTBEHHO, ITOYTHU B 5 pa3, YAYJILINUTh TOKA3aTeIN YCIIEIITHOTO
paszButus 6macrouuct nociae MKCU u HacTyruieHus K-
HUYECKOM 6epeMeHHOCTH Ipu ITpuMeHeHun BPT [41].

baxmepuaavnoe ungpuuyuposanue saxyaama. B 25ixynsi-
Te MallMeHTOB C HapyIIeHUSIMU DEePTUIHLHOCTU BBISIB-
JISIIOTCST 0aKTepualibHbIe KOJJOHUHU, B KOTOPBIX TeTepo-
MOpP(}HBIE MUKPOOPTaHM3MbI COEIMHEHBI BOJIOKHUCTHIM
BEIIIECTBOM, IO-BUIUMOMY, TTOJIMCAXapUIHOMN IIPHUPOIBI, TIO
TUIy O0aKTepUaJbHBIX OMOIICHOK. BosbIas yacTh MUK-
POKOJIOHUI IPUKPEIIEHA K KJIeTKaM TUIOCKOTO SITUTEIHS,
HO TaKxXXe MHUKPOKOJOHUM MOTYT IPUKPEIUISATHCS K TOJI0-
BKaM WJIM KT'YTUKaM CIIepMaTo30ua0B (puc. 9).

E. Moretti et al. [42] npu nccnenoBaHNM 00pa3LIOB ASIKY-
JISITa MALIMEHTOB ¢ HapyleHrneM (PepTUIHLHOCTA Hanbosee
yacTo BBISIBIsLIN Enteroccocus faecalis w Escherichia coli,
a Takxe Streptococcus agalactiae, Ureaplasma urealyticum,
Staphylococcus epidermidis, Streptococcus anginosus, Morga-
nella morganii. Bce 3T MUKpoopraHu3Mbl, KpoMe U. urea-
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Puc. 8. Bupycuuvie kancudvt (K) 6 cnepmamosoudax: a — npodoavHuiii cpe3 uepez cnepmamosoud; 6 — nonepeunwiii cpes uepes cpeoHuil omoen Hceymurda.
B yumonaasme cnepmamo3oudos 6uoHsl upychoie kancuobl; 6 — Kancudbl UMerom 08OUHYI0 MeMOPAHY U 2eKCA20HANBHYIO (opMmy

Puc. 9. bakmepuanvhoe uHpuyuposanue 39Kyasma: a — 6aKmepuatbHas MUKPOKOAOHUS HA Snumenuansiol kaemie (9). Mukpokononus okpyscena
MeMOPaHHbIMU cMpYKmYypami; 6, 2 — 6aKmepuanbHble MUKPOKOAOHUU NPUKPENACHbL K HC2ZYMUKY CNepMamo30udos (XK); 6 — 6axmepuanbHas MUKPOKOAO-
HUs npUKpentena K 2onoexe cnepmamosouda (I)

Wticum, cantaroTcst HecrieliMruecKoii carpoUTHON MUKPO- Bakrepuu MoryT oka3sIBaTh IIOBpEXIAIOIIEE NEHCTBHE
¢aopoii, X HAIMYKME HE ONPEAC/ISIOT IIPY CTAHAAPTHOM Ha CIIEPMATO30MIbI JaXe B OTCYTCTBME BBIPaXKEHHOM
00cJIeIOBaHMU 110 TTIOBOIY OECILIONNS. BOCITAJIUTE/IPHOM peakLu. Mbl MOKa3alu MOBbIILIEHHOE
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Humepnpemayus pezyromamos IMUC

1. ConepxaHue criepMaTO30MI0B C He-
JIOCTAaTOYHO KOHIEeHCHPpOoBaHHBIM HX
6onee 30 %

2. CoznepkaHue CriepMaTO30MI0B
C MpopearnupoBaBllIeil aKpOCOMOM
6onee 20 %

3. CozmepxaHue CIIepMaTo301I0B

C pacUIMPEHHBIM CY0AKPOCOMHBIM IIPO-
CTPAHCTBOM U /WJIK OTCYTCTBUEM ITOCT-
akpocomHoro cermenTa [T Gosee 20 %

4. ConepxaHue CIIepMaTO30UI0B
C rurorJia3ueit akpocomsl cosblie 60 %

5. ToTajibHOE OTCYTCTBUE aKPOCOMBI

WJTU 3a9aTOYHBIE aKPOCOMBI B COYETAHUU
C OKpYyIJIol (hOpMOii CrIEpMaTO30MI0B —
TJI00YJI0300CTIEPMUST

6. ComepXaHue MHTAKTHBIX TOJIOBOK
CIIEPMATO30M 0B (T. €. FOJIOBOK
HOpPMaJIbHOM (DOPMBI ¢ HOPMAJIBHOM
Mopdoorueit akpocombl, KOHIEHCU-
POBaHHBIM XPOMATHHOM UM OTCYTCTBHEM
KPYIHBIX BaKyoJeii, 3aHMMalOLINX
6onee 1/3 mromanu simpa) meree 4 %

7. lereporeHHbIe aHOMaIMKU MOpdOIOruu
aKCOHEMBI 1 TIEPUAKCOHEMHBIX CTPYKTYD
KTYTUKOB CTIIEPMaTO30UI0B —
(byHKIIMOHATIPHAST ACTEHO300CTIEPMUS
(arunust 6ombie 30 %)

8. Berasneno 70 % v 6oliee OMHOTHII-
HBIX aHOMaJIUii MOP(OJIOrUK aKCOHE-
MBI XTyTHUKa — OTCYTCTBUE HAPYXKHBIX
WJIU BHYTPEHHUX «TMHEMHOBBIX PYYEK»,
LIEHTPaJIbHOM Mapbl MUKPOTPYOOUEK —
y NAIMEHTOB C TOTAJIbHOM aCTEHO300-
crniepmueii. Cuaapom TTLIT

9. BeisiBiieHo 70 % wiu Gosiee OMHOTUII-
HBIX aHOMaJTH Mopdosioru GrOPO3HOI
000JIOYKH KIYTHKA, YACTO B COUETAHUU

C HapyIIeHUEM CTPYKTYPbl aKCOHEMBI
(OTCyTCTBME LIEHTPAIbHOM Maphl
MUKpPOTpYOOoUeK, 9+0) y marnmreHToB

¢ TOTaJIbHOI acTeHo300cmepmueii. IO

10. BeistBristercst 70 % v GoJiee OMHOTHTI-
HBIX aHOMAJIUU MOPQOJIOTUY MUTOXOH/~
PUIi KTYTUKOB CIIEPMATO30MI0B Y MaLlU-
€HTOB C TOTaJIbHOW aCTEeHO300CTIepMUEA

11. Boxee yeM B 3 % ciydaeB B criepma-
TO30MIaX BBISBICHBI BHYTPUTAMETHBIE
KaTlCUIbI BUPYCOB reprieca

12. B as1KysiTe BBISIBJICHBI OaKTEpUaTb-
HbIe MUKPOKOJIOHWY, TPUKPETICHHbIE
K SIUTENUATBHBIM KIIETKaM WITN

K CIIepMaTo30MAaM

CrnenctBre — MOBBIIIEHHAS] BEPOSITHOCTH CIIOHTAHHOTO a00PTa B IEPBOM TPUMECTPE OEpEMEHHOCTH
Y KEeHbI MallMEeHTa, OCTAHOBKA pa3BUTUs SMOpuoHa rpu npumeHeHuu BPT. [IpuunHoi MOTYT ObITH
TeHeTUYeCKUe HapyleHus (penkast hopMa aTUIum) JIr0o NeiiCTBUAE 9K30TeHHBIX (haKTOPOB.
BosMoxkHa TeparneBTiYecKast KOPPeKLUs

CrencTBre — HECIIOCOOHOCTD CIIEPMATO30110B IPOHUKHYTH B STMLIEKIIETKY (OTCYTCTBHE OILIO-
noTtBopeHust). [IpruunHOi MOryT ObITh BOCTIAIUTEIbHBIE 3a00JI€BaHUST YPOT€HUTATLHOTO TPaKTa,
TOBBIIIEHHOE CONlepKaHKe aKTUBHBIX (opM Kucaopoaa. BoaMoxHa TepaneBTUYecKasi KOPPEKIIVSI.
AJIBTepHaTHBA MEHETPALMOHHBIX TECTOB

CrnencTBre — OTCYTCTBUE (DaKTOpa aKTUBAILIUU OOIUTOB. B sIifIieKIIeTKe He 3aBepIraeTcst
MeMOTUYECKOE AeIeHNe, IPOHUKHOBEHUSI CIIEpMATO30MIa B IMIIEKIETKY He Tpoucxonut. [1ioxo
u3ydyeHHast hopMa aTo300CTIepMUM, ToKa3aHa B 9KCIIEpUMEHTe Ha Mblmax. [IpenmonaraeTcs,
yto Bo3MoxHa MKCH ¢ akruBanueit oonura

CnencrBre — HECIIOCOOHOCTD CIIEPMATO30MI0B IPOHUKHYTD B SIMLIEKIIETKY (OTCYTCTBHE
orutonotBopeHust). [IpuunHa He U3BECTHA, aTUIIHSI, CKOPEE BCEro, HOCUT (DYHKIIMOHATbHBIN XapaK-
Tep. Bo3aMoXxHa cBSI3b ¢ HApYLIEHUSIMU IIPOLIECCa CIIEpMaTOreHe3a

Hecmnoco6HOCT criepMaTo301I0B MPOHUKHYTH B SIMIIEKIETKY (OTCYTCTBHE OIJIONOTBOPEHUS).
TeHeTnyeckm 0OyCIIOBIIEHHAS aTUITNS, TeparleBTUIeCKast KOPPEKIs MOpQoIornu
CIIepMaTO30MI0B He aeT pe3ynsraToB. Penkas dopma atunuu. [Ipumenenue MKCHU Bo3MoxHO,
Heo0XoauMa aKTUBaLMs OOLIMTOB. boJjiee 6aronpusiTHBIN MPOrHo3 Mpu ucnob3oBaHu B UKCU
CIIepPMAaTO30M/I0B C 3a9aTOYHOI aKpOCOMOii. BO3MOXHO HacieoBaHe aHOMATIMHK TTOCTIe
npumeHeHuss MKCH (He nokazaHo)

TakTvKa KIMHULMCTOB 3aBUCUT OT XapaKTepa BhISIBIIEHHOI aTUIHU. B Tex ciryJasix, Koria BbISIBJIEHO
MOBBIIIEHHOE COlepXKaHue criepMaro3ounoB ¢ HX miu mpopearupoBasiieii akpocoMoi, — Teparust
(cM. myHKTHI 1, 2). [1py TOoTabHOI aHOMAaJILHOM (hopMe sijiep CrIiepMaTO30UI0B 1 TUIIOILIa3UU aKPO-
COMBI — BBISIBJIEHUE COITYTCTBYIOIINX 3a00JIeBaHUIA.

IIpu otcyrcTBUM 3D deKTa Tepanuu — npumeHeHue BPT

Bepo;m-[aﬂ MpUYMHA — ACUCTBHUE SK30T€HHBIX (baKTOpOB. BosmoxkHa TEpariCeBTUYCCKasd KOPPECKIIUA

TeHeTnUecKn 0OYCITOBIEHHAS ATHITHST, TePATIEBTHUYECKAsT KOPPEKIIUS MOIBIKHOCTH
CIepMaTo301I0B He aaeT pesyibraToB. [locie mpumenenuss UKCU moBbllieH pucK pa3BUTHS
OPOHXOJIETOUHBIX U CEPIEYHO-COCYMUCTRIX 3a00eBaHnii. Penkast hopma atummm

TeHeTnuecKM OOYCIIOBIEHHAS aATUITNST, TEPAIIEBTUYECKAST KOPPEKIIMS IIOABYKHOCTHU CITIEPMATO30MI0B
He JIaeT pe3ysibraToB. Bo3MoXXHO HacienoBaHue aHoMaiuu rociie npumeHeHuss UKCHU.

Ipu coueranuu JPO u arunuu akconeMmsr (9+0) pucku Takue xe, kak v mpu [TLLJT.

Penkas dhopma atunuu

TeHeTnuecku 0OyCIIOBIEHHAS ATUTTNS, TEPATIEBTUYECKAS KOPPEKIIUS TIOABIKHOCTH CIIEPMATO30UI0B
He JaeT pe3yJIbTaToB. MUTOXOHAPUM HACIELYIOTCS O MaTEPUHCKOM JIMHUY, PUCK HACIIEIOBaHUS
anomanuu nociie UKCU munumanen. Penkas dopma atumim

CrnencTBre — MOBBIIIEHHAs] BEPOSITHOCTh CIIOHTAHHOTO ab0pTa B IEPBOM TPUMECTPE OepeEMEHHOCTH
JKEHBI IALIMEHTa, BEPOSITHOCTD 3aMEPIIEii 0EpPEMEHHOCTH, OCTAHOBKY Pa3BUTHSI SMOPUOHA TP IIPHU-
meHeHuu BPT. Bo3dMmoxkHa TeparneBTruecKasi KOppeKIus

BosMoxHO (B 3aBUCUMOCTH OT KIIMHUYCCKUX CI/IMHTOMOB) Ha3HAa4YCHUC aHTHGaKTCpPIaJIBHOﬁ
Teparvu. Hannyue MeXKJIETOYHOTO BELIECTBA B MUKPOKOJIOHUAX OMPENECIIACT MIPUMEHEHUE
aHTI/IGaKTCpI/IaJIBHLIX U MYKOLIMIHBIX IIPEIapaToB
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CoIEpXKaHUE CIIEPMATO30MIOB C IIPOPEArupOBABILIEN aKPO-
COMOIi (T. €. ¢ TIpeXXaeBpeMEHHO MPOIIIeIIIeii aKpOCOMHO
peakiiueit) y maiyeHTOB C HaJIUYrMeM B CIiepMe OaKTepu-
aJIbHBIX MUKPOKOJIOHMI. Hanuuue GakTepuii oka3bpIBaeT
MOBPEXAAIONIEE NEUCTBME HA MUTOXOHAPUU CHEPMATO-
30110B [43].

3arniouenue

Hecmotpst Ha ycriexu MOJIEKYJIIpHOI GUOJIOTUI, MOP-
(bonornyeckrie METOIbI UCCICAOBAHUS IIPOIOJIKAIOT MI-
paTh OOJIBIIYIO POJIb IIPU YCTAHOBIEHUU AMArHO3a IPH
HapylleHuU QepTUIbHOCTH MYXYMH. JuarHoctuyeckas
LEHHOCTh KonnmdyecTBeHHOro DYMMUC onpenensieTcs TeM,
YTO 3TOT METO/I, II03BOJISIET ONPEAEISATh CTPYKTYPY KOMIIO-
HEHTOB CIIEPMAaTO30MIOB C U3BECTHBIMU (DYHKLIMSAMU, Aa-
Basi KAPTUHY CTPYKTYPHO-(DYHKLIMOHAIbHOM LIEIOCTHOCTH
KJIETOK.

IMokazanusmu nisg npumeHenuss DMUC gaBnsiorcs:

1) nuonomnatnyeckoe Gecruionue Mpu HOPMO300CTIep-
MMM WIM IPU HEOOJBIIMX OTKJIOHEHUSX IOKa3aTeleil

cIiepMOrpaMMBbI (BBISIBJICHUE aHOMAIUI CTIIepMaTO30UI0B,
HE BUAMMBIX IPU TPATUIIMOHHOM CIIEPMUOJIOTUYECKOM
HCCIeAOBaHUN);

2) obOcienoBaHue MAIlMEHTOB, Y )K€H KOTOPBIX B aHAM -
He3e ObUIM CITOHTaHHBIE a0OPTHI B IEPBOM TpUMECTpeE Oe-
PEMEHHOCTU WIM 3aMepIiasi 0epeMeHHOCThb, HeyIauyHbIe
noneiTkn KO/ MUKCH;

3) muddepeHuMaabHasg AUArHOCTUKA TeHETUYECKU
00YCJIOBJIEHHBIX ¥ (PYHKIIMOHATBHBIX (DOPM T1aTO300CIIEP-
MUU TIpY BBIPaXKEHHOI aCTE€HO- 1 TEPATO300CTIEPMUM.

PedepeHcHbIe 3HaUeHUS 1711 OCHOBHBIX MOKa3aTeneit
VJIBTPACTPYKTYPHI CIIEPMATO30MI0B YeI0BeKa ObUIM yCTa-
HOBJICHBI HAa OCHOBAaHMU M3YYECHUS ISIKYJISATa ITOHOPOB
criepMbl [44, 45]. U3meHeHus pedepeHCHBIX 3HAUEHMIA B MIC-
CIICTyeMOM DSKYJISITE SIBJISIIOTCS CJICACTBUEM TE€X WJIM MHBIX
MaToJOTUYECKUX TpolieccoB. [loHMMaHMe XapaKkTepa BbI-
SIBJICHHOM ITaTOJIOTUM TTO3BOJISIET HA3HAYUTD 3TUOTPOITHYIO
Tepanuio, BeIOpaTh MeTon BPT nu6o npeaynpeanTs naum-
€HTa O BO3MOXHOCTU HacJIeJOBaHUs aHOMAJIUM B CIyJae
TeHETUYECKM O0YCIOBIEHHOM ITaTO300CIIEpMUU (Ta0IMIIA).
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