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MOAEKYASIPHO-LMTOreHeTn4eckasi AQ6oparopust MeAnUnHCKOro LeHTpa

MY >XCKOE BECNMAOAUE. TEHETUMECKUE ACMNEKTHI

Pestome. B AQHHOM 0630pe MpPeACTABAEHbI AQHHbBIE O HEKOTOPbIX TEHETUHECKMX GAKTOPAX MY)KCKOro 6eCrno-
AUNST 1 PACCMOTPEHbBI METOAbI, KOTOPbIE MOrYT ObiTb MCMIOAB3OBAHbI AAST €10 AMATHOCTUKM. CPEAN reHEeTUHECKNX
HQAKTOPOB BLIAEASIKOT M3MEHEHWSI FEHETUHECKOIO QrnapaTa HA YPOBHE reHa (MyTaLmm), XPOMOCOM (XPOMOCOM-
Hble abeppaumm), ToTanbHou AHK (ancrniepcus xooMaTtuHa 1 gparmeHTaums AHK). Kpome CTaHAQPTHbIX LuTore-
HEeTUYeCKmX MeroAoB OBCAEAOBAHMSI, CEPMOrPamMmsl v AHK-AUQrHOCTUKY, CYLLECTBYET PsIA MOAEKYASIOHO-L-
TOreHeTn4yeckmx MetoAoB, Takux Kak FISH, TUNEL, SCSA, SCGE, SCD. YinybAeHHoe 1sydYeHue criepMsl 6eCrAOAHbIX
MYXKHUH HQ HECKOABKUX YPOBHSIX OPraHM3ALIMN FEHETUHECKOrO MATEPMAAQ MO3BOAUT OLIEHUTE MHPOPMATUBHOCTb
KQXKAOro METOAQ OTAEALHO U B KOMIAEKCE, A TaKKe PA30abOoTATL OMTUMAALHBIV QAFOPUTM AAS MPOBEAEHMS AVQ-
THOCTUIKM C LU€ABIO BbIGOPQA HaMboAee 2)PEKTUBHOIrO METOAQ AEYEHMST MY>KCKOro 6ECMAOAMSL.

AKTYQABHOCTb NPOOAEMbI

CoracHO CTaTUCTHKE, B Halllel cTpaHe okojio 15 %
rap, HaXOISIINXCI B Opake, MMEIOT MPoOJIeMBI ¢ 3a4a-
treM pebenka. ITo manueim BO3, 15 % — s10 npenern,
32 KOTOPBIM OECIUTONME CTAHOBUTCS COLIMAIBHOM ITPO-
onemoii. CuuTaeTcs, 4To €CJIv MPU PETYIISIPHON TIOJIOBOM
XKU3HU 0€3 KOHTpALEIMY 0EPEMEHHOCTb HE HACTYIMAET
B TeUYeHUE Troaa, HEeOOXOAUMO HAuMHATHL OOCJIeIOBaHNE
M, BO3MOXHO, JiedeHue cyrpyroB. C yero ke HavyaTh 00-
cJienoBaHMe alMeHTOB? DTO oIpenessieTcsl TeM, KaKoi
TUN Oecrionust OymeT NMarHOCTUPOBaH y CYIpPYKeCKOoi
napbl. Ha cerogHst ocHoBHbIE (hOpMbI OECILIONNS yCTa-
HOBJICHBI.

Becriogue sBisteTCsT IEpBUYHBIM, €CT OepeMeHHO-
CTU HUKOT/A He OBIII0, M BTOPUYHBIM, €CJIN Y XKCHIITUHEI
ObL1a XOT$ ObI OTHA OEPEMEHHOCTD, KAaKOI Obl UCXOJ1 OHA
He nMena (pombl, BHEMATOYHAs OCpeMEHHOCTh, BBIKH-
JIBIII 1 T.11.).

IIpu keHcKOM OecrIOAMU BBIACASIOT HECKOJbKO
Gdopm: TpyOHOE, MEPUTOHEATIbHOE, TPYOHO-TTEPUTOHE -
aJlbHOE€, 9HAOKPUHHOE, CBSI3aHHOE C 9HAOMETPUO30M
Oecrurogne, WMMYHOJIOTUUECKOE, TICUXOJIOTHUECKOe
n T.0. CodeTaHue y KCHIIWHBI HECKOJBKUX MPUINH

Oecrioausl TIOJYYUJIO Ha3BaHUE «COYeTaHHOe Oec-
wiogue». CoyeTaHHOE OECIUIONME HAZO OTINYAThH OT
KOMOMHUPOBAHHOIO, IMPM KOTOPOM M MYXUMHa, U
JKEHIMHA UMEIOT IIPOOJIEMBbI C PEIIPOIYKTUBHBIM 3/10-
poBbeM. [TomMuMoO 3TUX (OPM BBIICHSAIOT €lIe TaKylo
¢dopmy, Kak uauonaTuyekoe decruioaue, uinu 0ecrio-
Qi€ HEesSICHOIO reHe3a, KOTOpoe HaOomaeTcsl cpeau
abCOJTIOTHO 3I0POBEIX ¥ XOPOIIIO COBMECTUMBIX CYIIPY-
SKEeCKUX TTap.

Korma XeHIIMHA Ha TIPOTSKEHUU OIPEICIICHHOTO
BPEMEHM HE MOXET 3a0epeMeHeTh, OHa oOpallaeTcs 3a
KOHCYJIbTaLIell K JoKTopy. Ecim ke okasbIBaeTcs, 4To
OHa BITOJIHE 3I0POBa ¥ MOXKET UMETh peOeHKa, TOLIa aKy-
LIEP-TUHEKOJIOI PEKOMEHIYeT IIPOMTH O0OC/IeIoBaHue
cyrpyry. OIHaKO He KaX/Iblii My>KUHa TOTOB CITIOKOWHO
MPHU3HATh, YTO MY HEOOXOIMMAa MEIUIIMHCKASI KOHCYITh-
TaIs ¥ TIOMOIII.

Ha ceromHst ycTaHOBJIEHO, YTO TPUIMHBI MYKCKO-
ro OecIUTomus TaK K€, KaK M XXEHCKOTO, OYeHb pa3HO-
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obpa3Hbl. B uyucie npuyumH MyXKCKOro Oecruious
paccMaTpUBAIOTCS ISIKYJISTOPHbBIC, CEKCYalbHbIC, aHa-
TOMUYECKNE U3MEHEHYSI B CTPOSHUH TTOJIOBBIX OPTaHOB,
SHJIOKPUHHBIE PACCTPOMCTBA, BOCIAIUTEIbHBIE TIPO-
11eCChl, UMMYHOJIOTUYEeCKUI (haKTop, pa3IMyHble Ha-
pYILIEHNE CriepMaToreHe3a, (hakKTophbl BHEIIIHE! Cpeabl 1
MHoroe apyroe. Ha ceromHsi B CTpykType NpuyuiH Oec-
TUTOIHOTO Opaka Myxckoe becruroare 3annmact 10 40 %,
U eMy JOJDKHO OBITh YIEJIeHO TaKoe K€ IPUCTaJbHOe
BHUMaHUE, KaK ¥ XKCHCKOMY.

B Hactosiieit pabote caesaH akIEHT Ha TeHeThde-
CKMX acrneKkTax MyxXcKoro Oecrutoausi. PaccMoTpeHue
3TOi TIPOOJIEMBI HEOOXOIMMO ITPOBOIMTD B ABYX TUIOCKO-
CTSIX: CITOCOOHOCTD TIOJIOBBIX KJIETOK MY>KUMH K 3a9aTHIO
pebeHKa 1 CITOCOOHOCTh Pa3BUTHST 3apOIBIIIIA TTOCIIE 3a-
YaTHs.

W3BecTHO, UTO TeHeTnYecKre (pakTOphl OOYCIOBIM-
BaloT 1o KpariHeit Mepe 30—50 % Bcex cilydaeB TSKEJIbIX
dopM Oecroausa y MyxkuuH. CriepMaToreHes siBJISISTCS
CJIOXKHBIM OMOJIOTMYECKUM ITPOLIECCOM, KOTOPBIi 3aBU-
CUT OT TOYHO KOHTPOJIMPYEMOTO KacKaaa akKTUBaLlMU U
JleaKTUBALIMU OTpeieIeHHBIX TeHOB. Pe3ynbratoM pado-
TBHI 3TUX TEHOB SIBJISIETCS TIPOIIECC CO3PEBAHUST CIiepMa-
TO30M/IOB M3 KJIETOK-TIPEIIIIECTBEHHUKOB (CriepMaTo-
TOHMEB). Y 4eJIoBeKa B 9TOT MPOILIECC BOBJIEUEHO Ooiee
2000 renos. Ilo mpuymMHEe TeHETUYECCKMX HAPYIICHUIA
MOTYT BO3HUKHYTh pa3HbIC IO CBOCI 3THOJOTUM U CTe-
MEeHU TSLKeCTU (hOPMBbI O€CTUIOAUS: OT He3HAYMTEIbHBIX
HapylIeHW criepMaToreHesa A0 MOJHON AUCHYHKIMU
TOHaI.

Cpenu reHeTUYeCKUX (PaKTOpoOB MYKCKOIo Oecruio-
JIVISI BBIJICIISIOT TP OCHOBHBIX: U3MEHEHMSI TeHETUIECKO-
TO anmapaTa Ha YpoOBHE XpOMOCOM (XpPOMOCOMHBIE abep-
paumm), Ha YpOBHE TeHa WJIM TPYIIILI TCHOB (MyTaIim),
Ha ypoBHe TotanbHoi JIHK (mucriepcust xpomatuHa u
dparmenranmst JJHK). Bor mouemy kpoMe cTaHmapTHBIX
MOPGOJIOTUYECKUX, OMOXMMUYECKUX TECTOB MPU MYK-
CKOM OecCIUIOAuU PEKOMEHIIOBAaHO MPUMEHSITh MOJIECKY-
JIIPHO-LIUTOT€HETUYECKUE M MOJIEKYJIIpHO-TeHeThYe-
CKH€ METO/IbI, KOTOPhIE MO3BOJISIOT OLIEHUTh COCTOSTHUE
TeHEeTUIECKOTro alrapara CoOMaTUIeCKUX 1 TTOJIOBBIX KJTe-

TOK Y MY>KUMH.

LlutoreHeTMYeCKmnn GHOAUS,
NAU KOpUoTUnMpoBaHUEe

DTO UCCaeI0BaHUE MO3BOJISICT YBUIACTh M3MEHEHMS
Ha YPOBHE XPOMOCOM B COMaTUUYECKMX KJIeTKax (HaIpu-
Mep, JUM(MOLIUTHI KPOBU) U OIPEICTUTHCS ¢ KOHCTUTY-
IMOHAJTLHBIMM OCOOCHHOCTSIMU TiallMeHTa. MHOTUMHU
paboTaMM TTOKa3aHo, YTO CPeIy MYKYMH C OECIIONeM
U HapyllleHueM criepMaToreHesa B 5—15 % ciyvaeB 06-
HapyXMBAIOT XPOMOCOMHBIE U3MEHEHUST, YUCIIOBbIC WIN
CcTpyKTypHBIe. [1py 3TOM aHOMaTMK TOHOCOM (ITOJIOBBIX
xpoMocoM X 1 Y) coctaBisitoT 75 %, a ayTocoM (Herosio-
BBIX XxpoMocoM) — 25 % [2]. Hanbosee pacipocTpaHeH-
HBIMU SIBJISIIOTCST cuHApoMbl KitaliHdenbTepa (KapuoTuI
47, XXY; vacrota 1,5 Ha 1000 HOBOPOXKIEHHBIX), TUC-
omusa Y (kapuoturn 47, XYY; yactora 1 Ha 1000 HOBO-
DPOXIEHHBIX).

BHe1Hye 11010BBIE OpraHbl y TaKKMX MallMeHTOB, KaK
MpaBuIo, C(hOPMUPOBAHBI TT0 MYXKCKOMY THITY; TSI HUX
XapaKkTepeH MUKPOOPXM3M, KOTOPBIN SIBJISIETCS] OJHAM 13
BaOXKHEWIINX KIIMHUYECKUX KPUTEPUEB TAHHBIX CUHIPO-
MOB. O0BEM ISIKYJISATA PEIKO AOCTUTAET 1,5 MJI, TIPOSIBIISI-
etcs azoocrepmusi. [1py BBISIBICHUM OJTUTO300CTIEPMUM
11eJIecCO00pa3HO TPOBEACHUE MOJICKYISIPHO-LIMTOIeHEe-
tnueckoro (FISH-tecta) mccnenoBaHusl KJIETOK DSIKY-
JIATa JUIS BBISIBJICHUS MO3aW4HON (POPMBI CUHIPOMOB.
[pu MozamuHolt hopme ¢ TTpeobIananreM KitoHa 46, XY
onucaHbl (DePTUITLHBIE MY>KUMHBI, XOTSI OHM, KaK ITpaBu-
JIO, UMEIOT MOBBIIIIEHHYIO YaCTOTY CeIIM(MUIECKUX U He-
crienpuIecKux XpOMOCOMHBIX abepparuii (TI0JIOMOK)
B crnepmarosouaax [3]. Ilpu mmarHocTuKe y IMamueHTa
a300CIepMUM, HO C TIPUCYTCTBHEM KJIETOK-IIpE/IIIe-
CTBEHHUKOB CIIEPMATO30UI0B B SIMYKAX BO3MOXHO TIpH-
MEHEHIEe METOIOB MCKYCCTBEHHOI'O OIUIOAOTBOPEHUS C
3a00pOM TE€HETUUYECKOTo MaTepuaja HemoCpeaCTBEHHO
U3 siudyka mytem ouorncuu. OnucaHo poXIAECHUE 310PO-
BBIX JICTE, 3a4aThIX TAKMM 00pa3oM. Ha maHHbIif MOMEHT
TaKKe BO3MOXHO MCIOJIb30BaHNE METOA TTPEIbIMITIaH -
TAIlMOHHON TEeHETUYeCKOM IMarHOCTUKY JIIsT BhIOOpA
SMOPUOHOB C HOPMAJIBHBIM HA0OPOM XPOMOCOM IO M-
opuoTpaHcdepa B LMKIIE SKCTPAKOPIOPATHLHOTO OILIO-
notBopeHust (BKO).

YacTora CTPYKTYpHBIX XPOMOCOMHBIX abeppaliuii
B KapMOTUIAaX MYXXYMH ¢ OeCIUIoaueM pa3jiMyHa B pas3-
HBIX UCCIEMOBAaHHBIX BIOOPKAX M KOJIEOIeTCs B Mpee-
nax 1,6—4,2 % (2, 4]. 1o naHHBIM Ipyrux aBTOpoB [35], B
TPYIIE MAllMeHTOB — KaHAMIATOB Ha OTUIONOTBOPEHNE
in vitro metogom ICSI (BHyTpUIIMTOIIIIa3MEHHAST UHbB-
ekumst criepmarozouga, MKCH) stoT mokaszaTenb Io-
cturaet 13,1 %. B nocneaHem ciydae noKa3aHUSIMK JIJ1sT
LIMTOTEHETUYECKOTO OOCICIOBAHMS CIIYXKIIN MYKCKO
¢akrop becruioaus 1 HeymauyHble monbITK DKO.

Y MyXuMH ¢ OecruionreM BCTPEYaroTCsl KapUOTUIIbI
C XpPOMOCOMHBIMU abeppalysIMy TUIa cOaTaHCUPOBAH-
HBIX MEPeCTPOeK: TpaHCIOKaIMK (POOEPTCOHOBCKUE U
PELUITPOKHEBIE), MapKePHBIE XDPOMOCOMBI, MHBepcuu. [1o
JAHHBIM JIUTepaTyphbl, €CJIA TIOMYJIAIIMOHHAs YacToTa,
HampuMep, TaKuX COaTaHCUPOBAHHBIX TPAHCIOKAIIAIA
He nipeBbimaet 0,1 %, To MX YacTOTa B TPYITIAX MY>KUMH
¥ XKEHIIMH C PeIpOAYKTUBHBIMU ITpOOIeMaMU JOCTUTA-
et 3,0—6,2 u 0,7-9,8 % coorBercTBeHHO [5]. Y3 uncia
cOaJlaHCMPOBAHHBIX MEPECTPOCK B KAPUOTUIIAX MYKUUH
yalie Bcero oOHapyXuBaeTcs AepruBaTHasI (IPOU3BOIHAS)
XpoMOcoMa, KoTopast 06pa3oBajiach B pe3yJbTaTe TpaHC-
Jjokauuu Mexay 13-1 u 14-it xpomocomamu — der(13;14)
(q10;q10) [6, 7]. BaxkHO 3HaTh, YTO cOATAHCUPOBAHHBIE
TEPEeCTPOMKM XPOMOCOM TpU WX (POPMUPOBAHUM HE
TIPUBOJIAT K TIOTEPE WK J00ABJICHUIO TeHETUIECKOTO Ma-
Tepuaa, a TOJIbKO K MePeMEeIleHUIO €0 B TIPe/ieiax FeHO-
Ma. VX HocuTenn, Kak npaBuiio, (DEHOTUITMYECKU HOP-
MaJIbHBI M 3I0POBBI, HO UMEIOT PUCK POXKICHMS peOeHKa
C XpOMOCOMHOI1 maTtojiorueit. HanmpoTtus, npucyrcTBue
HecOaTaHCUPOBAHHOM MEePeCcTPOUKHU (AeJeUUU U AyTUIU-
KallMy) B KApUOTUIIE MAllMEHTA MEHSIET JI030BOE COOTHO-
IIEHWEe TEHOB, ITO3TOMY MX HOCUTEJIBCTBO COIPSIKEHO C
CYIIIECTBEHHBIMU OTKJIOHEHUSIMU OT HOPMBI.
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MoAeKYASPHO-LUTOreHeTuyeckue
MeTOAbI

Merton FISH (dbayopeclieHTHast rubpunuzanus in
Situ) — ITO METOJ MOJICKYISIPHOM ITUTOTEHETUKH, C T10-
MOIIBI0O KOTOPOTO MOXKHO TOYHO MACHTU(PHUIIMPOBATH
KOHKPETHYIO XPOMOCOMY WJIM €€ 4acTU. DTO SIBIISIETCS
OCOOCHHO BaXXHBIM IIPU AWUATHOCTUKE XPOMOCOMHBIX
MUKPOAHOMAJIUIA: MUKPOJACICIINY/MUKPOIYTLIAKA-
1y (METOA CpaBHUTEIbHON T€HOMHON TMOpUIU3alUM,
wim CGH), He BbISBISEMBIX TPAaULIMOHHBIM Kapuo-
TUMMPOBAHUEM MMKPOJAEICLIMOHHBIX CUHAPOMOB, MO-
3aulM3Ma XpoMocoM 1M MHororo apyroro. Meron FISH
IIIPOKO UCTIOB3YETCS IUTS UCCIIEAOBaHMSI MHTEP(ha3HbBIX
SIEp TIOJIOBBIX KJIETOK (CIIepMaTO30MIOB) Ha TPEIMET
OOHAPYKEeHUST YMCICHHBIX XPOMOCOMHBIX HapyIICHUI
(aneyronnmii). Takue aHOMaIMM MOTYT BCTPEYaThCs ¥
MYXYMH KaK ¢ HOpMaJbHBIM KapUOTUIIOM, TaK U C U3-
MEHEHHBIM, OJJHAKO C pa3HOii yacToToi. JlokazaHo, 4To
B TTOCJIEAHEN TPYIINe UX YacToTa BhIle [§].

MoAeKYyASPHO-reHeTU4YeCKmne MeToAbl

DT MeTOAbl HEOOXOAMMO MCIIOJIb30BATh [JIST MC-
KJIIOUEHUS] MyTallMii Ha YPOBHE I'eHa WJIU IPYIIbl TCHOB
(AZF-nokyc, myrauuu reHa CFTR, onpeaeneHue Ko-
JyectBa CAG-110BTOpOB B reHe AR, CBSI3aHHBIX C 13-
MEHEHHEM YyBCTBUTEIILHOCTH K aHIpOTeHaM, M MHOTHE
JIpyrue).

Henemmu AZF-nokyca. [ToMruMo aHOMaivii Kapuo-
TUIIAa HamboJiee YacTOi IeHETUYECKON MPUUYMHON Oec-
TUTOIUST Y MYXKUWH SIBIISIIOTCST IEJICIIUUA Y -XPOMOCOMBI,
3axBaThIBaoIe JIOKyc AZF (Azoospermia factor
region — obnacTb pakTopa aszoocriepmun). Jlenenunu
AZF-nokyca cBsi3aHbl C pa3JIMUHOM CTENEeHbIO Hapy-
IIEHUST ClepMaToreHe3a — OT YMEPEHHOIO CHIDKEHMUS
€ro aKTUBHOCTM (ITMIIOCTIEpMATOreHe3) A0 MPaKTUYECKU
TIOJTHOTO OTCYTCTBHSI TTOJIOBBIX KJIIETOK B CEMEHHBIX Ka-
HaJTBIIaX — CUHIPOM «TOJIBKO KiIeTKI CepTosm».

B 1996 r. Vogt 1 coaBT. Ha OCHOBE TIOTyYeHHBIX JaH-
HBIX O JIOKAIM3ALNU W pa3Mepe OeIeIid TPeIIoKIn
BBIICJIUTD B JIOKyce XpoMocoMbl Yq11.21-q11.23 tpu He-
nepekpbiBaronxcst cyopernona: AZFa, AZFb u AZFc
[9]. B HacTosi11Iee BpeMsT TSI MY>KUMH C TsDKeJ10i hopMoit
OJIMTO300CTIIEPMUN €IUHCTBEHHO 3((HEKTUBHBIM METO-
noM mpeononeHust oecrutoaus spiasiercs MKCU, a mis
naiueHToB ¢ azoocnepmueit — MKCHU B couetaHuu c
MU3BJICYCHUEM TECTUKYJISIPHBIX CITEPMATO30MI0B C TIOMO-
meio TE3A wm TE3E. B HacTosiee BpeMsT NCITOIB30-
BaHUE PEMPOLYKTUBHBIX TEXHOJIOTHI MO3BOJISICT UMETh
COOCTBEHHBIX IeTeI My>KIMHAM-HOCUTEIISIM MUKPOJIEIe-
1 Y -XpoMocoMbl. OTHAKO CYIIECTBYeT PUCK Iepenadn
JAHHON MMKponeieuu Y-XpOMOCOMBbI MajbuuKaM (B
100 % ciydaeB), a TAKXKE TTOBBILICHHBIA PUCKA POXKICHUST
aeteil ¢ mozauusMoM 45,X/46,XY (T.e. ¢ CUHAPOMOM
TepHepa, cMellIaHHON AUCTeHe3uel ToHam WIA Ipyroi
dopmoii repmadpoautusma) [10].

CornacHo manHbeIM B.B. Yepnbix ¢ coaBr. [10], ¢
MOMOIIBIO MYJBTUTUIEKCHOU TOJMMEPA3HOU LIETTHOU
peakuuu (ITL[P) B rpymme MyX4yuH C azoocmiepMueit
MMKpoJeieun Oblin ooHapyxeHbl y 12,7 %, a B rpyin-

e C OJMIO300CIEPMHUEN TsKeJIoi creneHn — B 8 %
ciayvaeB. [IpuyeM B HEKOTOPBIX ClIydasiX OTCYTCTBHUE
cyopernonoB AZFb u AZFc 6buto 00yclI0OBIEHO Ha-
JIMYMEM MakKponeJeliMii — TePMUHAIbHBIX AeJeluit
JUITMHHOTO Tuleda Y-XpOMOCOMBI ¢ TOYKaMH pa3pbiBa
B Jokyce Yqll.2, KoTopble MOXHO ObLTO BUAETh MPU
LIMTOTeHEeTUYeCKOM aHanu3e. Yacrora MUKpomeaeuii
Y-xpomocombl paBHa TipumepHo 1 Ha 1000—1500 myx-
yuH. Mccnenosanus JJHK Y-xpoMocombl mokazanu ee
BBICOKYIO TTOJIMMOPGHOCTH [11]. OCHOBHOIM MPUYUHOIN
BBICOKOI YaCTOTBI MUKPOAEAEHINIA Y-XPOMOCOMBI SIBJISI-
I0TCSI €€ HECTAaOMJIbHOCTD U CKJIOHHOCTb K ITOTEPe reHe-
TUYECKOro MaTepuaa.

ITpuHATO peKOMEHI0BaTh ONpeAeeHUE KapuOTUIIa 1
aHaJIM3 MUKPOEeIil Y-XpOMOCOMBI BCEM MYKUMHAM
¢ OecriogreM TIpU KOJIMYECTBE CIIEPMAaTO30UIOB B I51-
KyJISITe MEHee 5 MJTH/MJI, a TakKe My>KIMHaM 13 CyTIpy-
JKeCKHUX Tap, KOTOPBIM IDIaHUpyeTcsT mmporpamMma DKO
wm MKCH. Ilo pesyiapraraM IeHETUYECKUX TECTOB U
MEIVKO-TeHETUUECKOT0 KOHCYJBTUPOBAHUS OIICHUBA-
€TCsI CTEIIeHb PUCKa POXKACHUS IeTell ¢ HapyIlleHUEM pe-
MPOAYKTUBHOM (pyHKIIMU. TakxKe IJIs1 OLIEHKU XapaKTepa
MPOUCXOXIEeHUsT Y-MUKpoAeaeuii (Mmytauust de novo
WM yHacJleloBaHHAas1) HEOOXOIMMO MOJIEKYJISIPHO-Te-
HeTUYecKoe 00cIe0BaHKe OTIIa, OpaTheB U APYTUX MYXK-
YUH ceMbU ITpobaHa.

Manpuuku ke, POXKIEHHBIE TIOCIe TPUMEHEHUS
MKCH y oTOB ¢ MUKPOACICHUSIMHA B Y-XpOMOCOME,
ToJIeXaT AUCITAHCEPHOMY HaOIIOIECHMIO IJIT OLICHKU MX
¢epTUILHOrO cTaTyCa.

Mytamuu rena CFTR. TpancmeMOpaHHBIH pery-
ngrop mykoBucuugosa (aHrin. CFTR — Cystic Fibrosis
Transmembrane conductance Regulator) — 310 6€N0K,
YUYaCTBYIOIIMIA B TPAHCIIOPTE MOHOB XJIOpa Yepe3 MeM-
OpaHy kyieTkd. Takoe e Ha3zBaHHWE UMEET Te€H, KOAUPY-
fo1Mit 3TOT 6estok. Hanuune Mytauuii B 06enx KOmusix
rena CFTR Bezner, Kak mpaBujio, K pa3BUTHIO CAMOTO
PaCIIpOCTPAaHEHHOTO HACJICACTBEHHOIO ayTOCOMHO-PE-
1IECCUBHOT'O MOHOTE€HHOTO 3a00JIeBaHUSI — MYKOBMCII-
J103a, a TaKxKe MOXKET ObITh IPUYMHOI MY>KCKOTO 0€CIIo-
nus [12]. Ten CFTR yenoBeka pacnonoxeH Ha JJTUHHOM
rieye XxpoMocoMbl 7 B obaactu q31. Ha gaHHBI MOMEHT
u3BectHO 6osee 900 BUIOB pa3IMYHBIX MyTallMid reHa
CFTR. Oxkono 70 % cny4aeB 3abojeBaHUS MyKOBHC-
1IMI030M OOYCJIOBJIEHO JeJielneli Tpex map OCHOBaHWIA,
KOJMPYIOIINX aMUHOKUCIOTY (eHumamaHnH B 508-m
MTOJIOKEHNM TPaHCMEMOPaHHOTO PETYJISITOPHOTO Oell-
ka — delF508(?F508). ITomumMo 3Toro, HabIOmaeMasi y
MYKYMH OOCTPYKTMBHas azoocriepmus B 25 % ciiydaeB
SIBJISIETCSI CJCNCTBUEM OJHOCTOPOHHErO MM JIBYXCTO-
POHHEro BPOXIEHHOTO OTCYTCTBUSI CEMSIBBIHOCSIIIUX
MPOTOKOB, KOTOPOE BO3HUKJIO IO MPUYMHE MyTaluii B
reHe CFTR. ITosToMy CKpMHUHTr Tiepel IMpoLemypoit
MKCH o06s3aTebHO BKIIIOYAET MOJIEKY/ISIPHO-TEHETH -
YecKue MCCeNOBaHUsI 3TOro reHa. s muarHOCTUKM
JTAHHOU MyTaumu ucnosb3yercs meton [TL[P B peanrsHOM
BpEMEHM.

Jenemnst B SRY-nokyce. B renetnueckoit gperepmu-
HallM{ Pa3BUTHUS IO MYKCKOMY TUITY, (DOPMUPOBAHUU
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SIMYEK, MPOLIECCOB CIepMaroreHesa ocodbo BaXeH TIeH
SRY (Sex-determining Region Y), KoTopblii pacrooxeH
B KOpoTKOM 1uieye Y-xpomocombl (Ypll.3). imeHHO B
9TOM I'eHe OOHAPYKeHO HarOOoJIbIlIee KOJIUIECTBO MyTa-
1WA, CBSI3AHHBIX C AVUCTEHE3WEl TOHA 1/ WK MTHBEPCUEH
noja. I1py oTcyTcTBUM ydacTKa XpOMOCOMEI, COmepKa-
mero red SRY, wim MyTanu B yKa3aHHOM TeHe (DEHOTHIT
OyHeT >KEHCKUI Mpu My:KCKOM Kapuoturie 46, XY (cuH-
npom Cgpaiiepa). HampoTuB, mpu >K€HCKOM KapHOTHUIIE
46,XX, HO B IIPUCYTCTBUM BCTPOCHHOIO B pe3yJIbTaTe
TPaHCJIOKALMKU B X-XpOMOCOMY WJIU AK€ ayTOCOMY JIO-
Kyca ¢ reHoM SRY deHoTun OyneT My>KCKUM (CUHAPOM
ne a1 Hlanens). Ho Takure My>XKUnHBI, KaK MPaBUIo, Oec-
monaHbl. TectupoBanue Ha Hamaue SRY-okyca Mox-
Ho poBoanTh FISH-MeTOmOM, a MyTamuu B 3ToM JIOKyce
BoIsIBIIsIIOTCS MeTonamu [TLIP B nonosiHeHWe, KOHEYHO, K
TPaaUIIMOHHOMY KapHOTUITMPOBAHUIO.

I'en, Komupyromuii aHapPoreHoBblii penenTop. JIpyrum
oIpenesommM (haKTOPOM MY>KCKOTO OeCIUIOAUsl SIB-
JIIeTCs HapyllIeHUe TOPMOHAIbHOM peryJsiliuy criepma-
TOreHe3a, KJII0UYEBYIO POJIb B KOTOPOM UTPAIOT MY>KCKUE
TTOJIOBbIE TOPMOHBI aHIporeHbl. OHM B3aUMOIEHCTBYIOT
co crienpuIecKuMr aHIPOTEHOBBIMU PEIeTITOPAMU,
orpesieNisiss pa3BUTHE MYXKCKMX TTOJIOBBIX TTPU3HAKOB U
aKTUBUPYs criepmaroreHes. [[1si reHa aHAPOTEHOBBIX
PELIETITOPOB XapaKTePHO HATWIKME ITOCICI0BATCIEHOCTI
noBropoB CAG (LIMTO3UH — aleHWH — TyaHuH). [eH,
KOIUPYIOIIUMA aHAPOIr€HOBBIA PELIENITOP, HAXOAUTCI B
X-XpoMocoMe. AHIPOT€HOBBIC PELIEITOPhI CoAepKATCS
B KJIETKaX CEMEHHMKOB, TTPOCTaThl, KOXU, KJIETKaX HEPB-
HOW CHCTEMBI U APYrux TKaHei. OT KoJu4ecTBa MOBTO-
POB B T'€HE aHIPOT€HOBOTO PEIIeTITOpa 3aBUCUT TyBCTBH-
TEJIBHOCTh pELENTopa K TeCTOCTEPOHY, MPUYEM CBS3b
00paTHO TPOTIOPIIMOHAIBHAS: YeM OOJbIlle TTOBTOPOB,
TEM pelienTOp MeHee IyBCTBUTEIbHBIN. [Ipn yBeamaeH-
HoM KojmyecTBe CAG-MIOBTOPOB Y My>KUMH BO3pacTaeT
PUICK pa3BUTHUS OJIUTO- M a3oocrepmuu. BepxHeit rpa-
HULIEH HOPMBI U1 ONPENCIIEHUS PUCKA T€HETUYECKOU
MPeApacIoioKeHHOCTY K TOPMOHO3aBUCUMOMY Hapy-
1IeHuo criepmatoreHesa sipisiercs 23 CAG-niosropa. [1o
HEKOTOPbIM MCTOYHMKAaM, auara3oH 20—26 IMOBTOPOB
CUMUTAETCSl OTHOCUTEJIbHOI HOpMoIi [13].

Takum 006pa3oM, Npu MIAaHUPOBAHUU OEPEMEHHOCTH
KOMIUIEKCHOE TEHETMUYECKOE TECTUPOBAHWE HA XPOMO-
COMHBIC Y OCHOBHBIC T€HHBIC MYTAIlUU ITOMOTAeT BBI-
SIBJISITH TTPOOJIEMBI TI0 MYXKCKOI JIMHUM, HE BBISIBJISIEMBIC
JIPYTUMU TecTaMu (OMOXUMUYECKUMHU, ITUTOJOTUICCKU-
MU, UMMYHOJIOTUYECKUMHU U T.[.), U IPUHSITh PEIICHUE O
TaKTUKE JICYCHUSI MallMeHTa.

®dparmeHtaumsa ToraabHon AHK

B mocnenHme rombl HAKAIIMBAeTCsT Bce OOJIbIIE TaH-
HBIX O TOM, YTO KPOME XPOMOCOMHEIX M TEHHBIX MyTa-
LM 3HAYUTEJbHYIO POJIb B TIpo0JieMe OeCILIONUSI UTPaeT
u3MeHeHue cTpyktypbl camoit JIHK criepmarozounos.
Inpokyio momyIsspHOCTh MpUOOpesIa TUIIOTe3a O TOM,
YTO CHWXEHHUE PEenpoOAyKTUBHON (DYHKIMM WHOTIA
CBSI3aHO C IaTOJIOTMYeCKUM cocTtosiHueM obieil JTHK
CrepMaTo301aoB (hparMeHTUPOBAHOCTb — HAJIMYKE O/~

HOLIETIOYEYHBIX U ABYX1IeNoYeuHbIX pa3pbiBoB JIHK, He-
TpaBWJIbHASI YITAaKOBKA XpoMaTuHa U 11p.). [TocKoIbKy B
HopMe JIHK moimkHa mMeTh orpeneieHHYI0 KoH(popMa-
1110, XUMUYECKYIO U (DU3UYECKYIO CTPYKTYPY, TO J11000€e
He3HauuTenbHoe noBpexxaeHue JIHK wim ee ynakoBku
MOXKET IMPUBECTU K HEMPAaBUJILHOMY Pa3BUTHIO COOBITHIA
Mocje TIPOHMKHOBEHMST TaKOro Ie(EKTHOrO CIiepMaTo-
30u11a B SULIEKICTKY [14]. BaxkHbIM SIBISIETCS TO, UTO HE
Bcerna Ae(heKTHBIA CIepMaTO30MI BHEIIHE BBITJISIUT
narosiornyeckuM. Ellle He AokazaHa CBSI3b MEXIY CO-
crossHuem JIHK cnepmaTtosouaa v mokasareassMu criep-
MOTpaMMBbI. A 3TO OCOOEHHO BaXXHO TIPU MPOBEACHUN
niporienypsl MKCH, MocKonbKy CriepMaTo30Mabl, KOTO-
pbie TMOAOMPAIOTCS ISl 1IMKJIA HA OCHOBE HOPMAaJTbHOM
MOP(OIOTUI, MOTYT MMETh TIOBPEKICHNE Ha YPOBHE MO-
nekynbl JIHK. TTo MHOrOYMCIIEHHBIM TAHHBIM JIMTEPATy-
DbI, CHUXKEHHE KOJIMUYECTBa CIIEPMUEB C MOBPEKIESHHOM
JAHK cyuiecTBeHHO TOBBIILIAET LIAHCHI MOJYYUTh Oepe-
MEHHOCTb, KOTOpasi HOpMaJIbHO pa3BuBaercd [15, 16]. U
Hao0OpoT, ciepmaTo3ou ¢ pparMeHTUpoBaHHOM JTHK
MOKET OKa3bIBaTh BIIMSHIE Ha paHHUE 3TAIThl SMOPHO-
HaJIbHOTO Pa3BUTHsI, OCOOEHHO Ha (popMmurpoBaHue OJia-
cTolucThl. Takasgd 6epeMEHHOCTh 3aMUPAET HA PAHHUX
STarax pa3BUTHUS 3apOIbIIIIa.

C 1enpl0  WMCCIEAOBAaHUS  COCTOSTHMSI  TOTallb-
Hoit JIHK (mucmepcum xpoMatvHa U (pparMeHTalMu
JHK) ucnonssytor meronsl TUNEL (Terminal uridine
deoxynucleotidyl transferase dUTP nick end labeling),
SCSA (sperm chromatin structural assay), SCGE (Single
Cell Gel Electrophoresis), SCD (sperm chromatin
dispersion). B HopmMme coaep:kaHue criepMaTO30UI0B, He-
cymux ¢parmeHTrupoBaHHyto JIHK, He 10/KHO MpeBbI-
1LIaTh, 110 JaHHBIM Pa3HbIX aBTOpoB, 20—30 %.

[MaTodu3nonornyeckne MeXaHM3MBI, BEOyIIue K
¢parmentanuu JIHK, He BronnHe scHbl. [1peanonaraet-
Cs, 4TO MX MPUYMHOMN MOTYT OBITh HEpermapupoOBaHHBIE
nospexaeHus [JIHK, nedexTbl peMoaeauHra XxpoMaTuHa,
BO3HUKAIOIIIUE B XO/I€ CIIepMaToreHe3a, OKMCIUTEIbHbIC
MPOLIECCHI U aIloITo3 (MporpaMMUpyeMasi Tuoesb KieT-
kn). CriepMaTo30Mabl UPe3BBIYAHO YYBCTBUTEIBHBI K
aTTONITOTMYECKM CTUMYJIaM, TAKUM KaK BBICOKHME O3B
XUMUOTEPAITNi, K TCHOTOKCHUECKUM (paKTopam OKpyKa-
IOIIe Cpenl (HaIpuMep, KypeHue) U JIp.

[Momxombl K TIPeomdOICHUIO TTOBBIIICHHON (hparMeH-
TallMM B CIIEpPMATO30MAaX YeJIOBEKa TOJBKO HAUMHAIOT
paspabarbiBathes [17]. Ha cerogHst U3BeCTHBI CIEAyIO-
ue:

— TEXHOJIOTUST 00PabOTKHU CIIEPMbI, KOTOpPasi CIioco0-
CTBYIOT OOOTralieHHUI0 00pa3la KJIeTKaMM ¢ MHTAaKTHOU
HopMaJibHO ynakoBaHHoi JTHK;

— TIpeoJIoJIeHNsIe BBICOKMX ToKa3aTesieil (hparMmeHTa-
1 JIHK B 25Ky TOPHBIX CIIEPMATO30MIAX C TOMOUIBIO
3aMEIICHNUS MX TeCTUKYISIPHBIMU CIIEPMATO30MIaMM CO
3HAYUTEJIEHO 00JIee HU3KMMU MOKA3aTeISIMU;

— HUCIIOJIb30BaHME aHTUOKCUIAHTHOM TepaIiiu;

— JOHAalMs CIIepMaTO30MAO0B IPU IIJIOXOM KauyecTBe
OacTOLIMCT U HeymayHbIX Hukiiax DKO.

Takum obpazom, ananus ¢pparmedranuu JJHK crnep-
MaTO30MI0B MOXKET CITY>KUTB 3(P(HEKTUBHBIM ITPOTHOCTH -
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YECKUM MHCTPYMEHTOM, BBISIBJISIIOIIMM MYKCKOI hak-
TOp HapyLICHUS (PePTUTBHOCTH.

3aKAlOuYeHne

M3 BEIIIIECKA3aHHOTO CHIEAYET, YTO MPUIMHBI MYX-
CKOTO OecCITIONUs YacTO He JieXKaT Ha ITOBEPXHOCTH, a
TpeOYIOT TIIATEIBHOIO U3yYeHUsT OMHOBPEMEHHO Ha He-
CKOJIbKMX YPOBHsIX. TOJIBKO COMNOCTaBUB JaHHbIE MOp-
(hoa0TNYECKUX, OMOXUMHNYECKUX, LIIMTOTEHETUYECKUX U
MOJIEKYJIIPHBIX UCCJICIOBAHUIA, MOXHO CYIUTb O peallb-
HOM PEeNpOayKTUBHOM MOTEHIIMAJE MAlIMeHTa U BBIOpaTh
COOTBETCTBYIOIIYIO TAKTUKY JICUECHMSI.

VYrnybiaeHHoe M3ydeHue CriepMbl OECITOMHBIX MYXK-
YUH Ha HECKOJIBKMX YPOBHSX OPraHW3allMy TeHEeTHJe-
CKOT'0 MaTepuasia ITO3BOJIUT OLICHUTh MH(OPMATUBHOCTh
KaXXIIOTO METOMa OTACIBPHO U B KOMIUIEKCE, a TAKKE pa3-
paboTaTh ONTUMAJIbHBIA AJITOPUTM ISl IIPOBEICHMUS
JMUATHOCTUKM MYKCKOro oecronusi. Bo3aMoxHO, KOM-
IUICKCHBIM ITOIXOM, a UIMEHHO BCECTOPOHHEE M3y4eHMe
KayecTBa CIIePMBbI, AaCT 00Jjiee TOJIHYIO KAPTHUHY IaTOJIO-
TMYECKOro IIpoliecca U, CIeA0BaTe/IbHO, OOIbIIYIO 3(-
(eKTUBHOCTD JICUECHHSI.
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MOoAEKYASIPHO-LUMTOreHeTN4YHA Aaboparopist MeAn4HoOro
ueHtpy TOB «lcupa-IVF», M. Kuis

YOAOBIYE BE3MNAIAAS. TEHETUYHI ACMEKTU

Pe3rome. Y 11bOMY OIJISINI HaBeAEHO JaHi MPO AesIKi TeHeTUIHi
YUHHUKU YOJIOBIYOro O€3IUIiIAs i pO3MJISIHYTO METOAM, 10 MO-
KyTh OYyTH BUKOPHUCTaHI i 1oro miarHocTuku. Cepel TeHeTnd-
HUX YMHHMKIB BUIIISIOTh 3MiHU T€HETUYHOTO amapaTy Ha piBHi
reHa (MyTailii), XpoOMOCOM (XpOMOCOMHa abepailist), TOTaIbHOL
JHK (mucnepcisa xpomaTtuny i pparmenTanis JJHK). Okpim ctan-
NMApTHUX LUTOTEHETUYHUX METOMIB OOCTEXEHHS, CIepMOrpaMu
1t JIHK -miarHoCcTUKM, iCHYE pSiA MOJIEKYISIPHO-IIUTOT€HETUIHIX
metoniB, Takux K FISH, TUNEL, SCSA, SCGE, SCD. ITornu-
0JIeHe BUBYCHHSI CITEpMHM O€3ILTIAHNX YOJIOBIKIB Ha IEKIiJIBKOX PiB-
HSIX OpraHizailii TeHETUMHOI'O MaTepialy J03BOJUTH OLIHUTHU iH-
(GOPMAaTHUBHICTh KOKHOTO METOLY OKPEMO i B KOMITJIEKCi, 8 TAKOX
PO3pOOUTH ONTUMAIBHUI AJITOPUTM IS TPOBEACHHS 1iarHOCTH -
KM 3 METOI0 BUOOpY HANOLIbII eheKTUBHOTO METOY JIIKYBaHHSI
YOJIOBIYOTO OE3IUTiAI.

Tavokina L. V.
Molecular Cytogenetic Laboratory of Medical Center
«lsida-IVF» LLC, Kyiv, Ukraine

MALE INFERTILITY. GENETIC ASPECTS

Summary. This review presents evidence of some genetic factors
of male infertility and the methods that can be used for its diagnosis.
Among the genetic factors there are being distinguished the genetic
apparatus changes at the level of gene (mutation), chromosomes
(chromosome aberrations), total DNA (chromatin dispersion
and fragmentation of DNA). In addition to standard cytogenetic
methods of examination, spermogram and DNA diagnostics, there
are a number of molecular cytogenetic techniques such as FISH,
TUNEL, SCSA, SCGE, SCD. Depth study of sperm in infertile
men on several levels of the organization of the genetic material
will assess the information content of each method separately
and in combination, as well as develop an optimal algorithm for
diagnosis with a view to selecting the most effective treatment of
male infertility.
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