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HaBegeHo ornag nitepaTypu NPo pofib XPOMOCOMHWX aHOManiin y npeHaTanbHili
3arnb6eni emopioHiB Ta NAOAIB Y NOANHU, a TAKOX MPO BN/AMB 3a3HAUYEHMUX aHO-
Maniii Ha BariTHICTb Ta penpoAyKLiiiHy 34aTHICTb. Big3HayeHa ponb cyyacHUX
LUTOrEeHEeTUYHNX JOCAILKEHb Y BUPILWEHHI Npo6iem penpogyKuii. MpunyckaeTb-
CSl 3HA4YHa POSib reTepPOXPOMaTUHOBUX PaliOHIB XPOMOCOM Y BMHUKHEHHI XpO-
MOCOMHUX Ta FEHOMHUX MyTaliiA.

KntouoBi cnosa: xpoMocomu, eMbpioHun, 6e3nnigHicTb, abepalil.

OpfHI€er0 i3 CKNafoBUX NPUPOAHOTo f060pYy € efimiHaLia MyTaHTHUX IHAUBILYYMIB
Yy OHTOreHesi, a came B nepiof eMOpioHaIbHOro PO3BUTKY. BHaCNiLOK reHETUYHOT MiHN-
BOCTi Y KOXXHOMY MOKO/TIHHI 3Ha4Ha YaCcTMHA OpraHi3MiB r'MHe Ha paHHIX eTanax OHTO-
reHesy. B OCHOBHOMY Lie penpoAyKTUBHI BTPaTK, MNOB'A3aHi 3 CNOHTaHHMMK abopTamu
nepLoro TpuMecTpy BaritHocTi [1, 2]. Bigomo, W0 BMXUBAHICTb i BIATBOPEHHA — [BI
CK/1af0Bi MPMUCTOCOBAHOCTI; FreHOTUMOBI BIAMIHHOCTI 3a UMMM 03HaKamu 6esnocepes-
HbO OLIHIOKTLCA NpUpogHUM fobopom [3].

AHOManii XxpomMocom, AKi BUHWKaKTb Y 3apOAKOBUX KNITUHAX, MPU3BOAATL A0 Pi3HO-
MaHITHUX YPOMKEHUX NaTonorin y noguHun [4, 5 6, 7, 8. TeHOMHI Ta XpOMOCOMHI
MyTauii rparoTb BaX/IMBY POJib B €BOMOLIT reHoTUny. HarpomagXeHHs XpOMOCOMHUX
aHOManiin y coMaTUUYHUX KNiTUHaX € OLHUM i3 (PaKTopiB, CTUMY/OHOUYMNX PO3BUTOK
KNOHIB 3/10KICHUX KNITUH, a TaK0oX Mnpouecu ctapiHHA opraHiamy [3]. Ponb xpomo-
COMHOT NaTonorii y npeHaTanbHil 3arnéeni emopioHis abo Nnogis y NoagnHu1 Ta y 3a-
raNbHOMY BaHTaXXi MHOXXUHHUX YPOLKEHUX Baf AY>Ke BeNnka. Y cepeiHboMy 6/1M3bKO
40% fiarHOCTOBaHMX CMNOHTaHHMX abopTiB 3yMOB/EHI XPOMOCOMHUMY abepauiamu [9,
10,11, 12,13]. bnn3bko 7% ycix MepTBOHAPOXKEHUX MaOTb XPOMOCOMHI MOPYLLUEHHS.
CamMe XpoMOCOMHI abepauil y NoAUHN € NPUYMHOK CUHLAPOMIB 3 MHOXUHHUMW Baja-
MW PO3BUTKY Ta 3HMKEHOK XUTTEe34aTHICTIO [2,4,14,15]. 3aranbHa 3arnbenb 6nacto-
LKUCT Ao i nicng imnnaHTauii cknagae 30-40%, i po/lb XPOMOCOMHMX aHOManin y 3aru-
6eni 6nacToyncT gy>ke 3HayHa [1]. Lie nigTBEPAXKYETLCA LJAaHUMU LOA0 XPOMOCOMHMNX
abepauiin Ta X gUHaMiKK, AKi OTpUMaHi 3a 4oCNigpKeHb Y 6inbL Ni3Hi TepMiHW Nepepun-
BaHHS BariTHOCTI. YMM paHile HacTae abopT, TMM BiporigHiLLe, WO AOro MPUUYNHOLO €
XPOMOCOMHE NopyLUeHHA. ABOPTYCH NepLUmnX 2-4 TVUXKHIB MICTATb aHOManii XpoOMOCOM
y 69,2% BMNafKiB. Y nepwioMy TPUMeCTPi BariTHOCTi XpPOMOCOMHI aHOMarii BUAB/A-
I0TbCA NPU6IN3HO y 53% abopTycis, y Apyromy Tpumectpi — y 30%, Ha 20-27 TUWXKHI
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— Yy 6,6% [2, 16]. Y maTepiani cnoHTaHHUX abopTycCiB CNOCTepiraloTLCsa TPUCOMIT Mo
BCIX ayToCOMax, y TOMY 4YmMC/i No Xxpomocomi |, ane 3 pi3HO yacToTor. MoXHa npu-
MYCTUTHU, L0 Y4aCTb XPOMOCOMM 1y TAXKKMUX aHOManifgx po3BUTKY | BUHUKHEHHI abop-
TYyCiB NOB’A3aHa 3 MOPYLUEHHAM BMICTY Y Hiil Be/IMKMNX BNOKIB CTPYKTYPHOrO reTepox-
pomaTuHy. Ha npuknagi C-xpomaTuHy f0BefeHa CTilka cnagKoeMHicTb C-BapiaHTiB
y poguHax. CatenitHa AHK retepoxpomMatvHy MOXe rpatu BaX/IMBY po/b Yy po3nis-
HaHHI FTOMONOriB, BM3HAYaTK X po3TallyBaHHA B iHTepdasHoMy agpi i T. i. [17, 18].
Ta IHWWX XPOMOCOMHUX abepaLiii.

ICHye AyMKa, WO 6inblicTb aHOManin YncenbHOCTi XPOMOCOM € CMOPagNUYHUMM i
He nepefaroTbes y cnagok. OfHak PeHOTUNOBO HOpMasbHI 6aTbku, AKi MalTb 36a-
NaHCOBaHi CTPYKTYPHI nepebynoBM XpoMOCcOoM (36anaHcoBaHi peLUnpoKHi TpaHc/o-
Kawil, po6epTCOHIBCbKI TpaHCnoKaLii, NepuLeHTPUYHI iHBepciT), nepefaroTb Hallaj-
KaM Lji XpOMOCOMHI MopyLUeHHs. Tpu fo3piBaHHI CTaTeBMX KNITUH BUNAAKOBUIA Nif,
yac KNTUHHWUX MOAINIB po3nogin nepebynoBaHUX XPOMOCOM i iX FOMOJIOriB NPU3BO-
AWTb 40 MOSABU LEKINIbKOX TUMIB raMeT, OA4HI 3 AKUX BUABNAOTLCA HOPMaSIbHUMM, THLLUI
MICTATb TaKy KOMOIHALil0 XpOMOCOM, fiKa Nicns 3annifHeHHA fae 3UroTy 3i 36anaHco-
BaHUM nepebyf0BaHUM KapioTUMOM, TPETI YTBOPIOKOTh NpY 3anifHEHHI XPOMOCOMHO
He3banaHcoBaHi 3uroTn. OCHOBHUM pe3y/bTaTOM LMX NOpPYLUEHb € BHYTPILLIHLOYTPOOHA
eniMiHalis aHoManbHUX eMbpioHiB i nnogis [16, 14,19]. Lle nigTBepaKyeTbCA OCTaHHI-
MW LOCNiPKEHHAMM abOPTOBaHMX MpeiMnnaHTaliiHUX eMOPIOHIB Y MOPIBHAHHI 3 HOP-
MaJibHUMUK eMBpioHaMU.

3[aTHICTb XPOMOCOM YCMafKoBYBaTV CTPYKTYPHUI reTepOXPOMATUH He BUK/THOYAE
MOX/IMBOCTi YTBOPEHHSA AOr0 BapiaHTiB de novo. MeTepoxpoMaTUH Mae NOPIBHAHO Be-
NNKI po3mipn y xpomocom 1, 9i 16. PO3Mip BTOPUHHUX MEPETXKOK Y LNX XPOMOCOM
KO/IMBAETLCA Y LUMPOKMX Mexax. Halibinblia BapiabenbHiCTb BTOPUHHUX NEPETHOK
BUSIBNSIETLCS B ayTOCOMI 9, a HallMeHwa — B ayTocomi 16 [4, 17]. Hain6inbw Moxnu-
BMM MeXaHi3MOM BUHWKHEHHS BapiaHTiB de NOvOo € HepiBHWII KPOCUHIOBEP MIX reTe-
POXPOMATUHOBUMM palioHaMM FOMOJIOFIYHUX XPOMOCOM Y Meii03i, SKNIA MOXNVBUIA
TOMY, L0 KOH HOTYIOTb paiioHKN 3 NOBTOPtOBa/bHUMM nocnigoBHocTamu AHK [17, 18].
Oco611MBO 6araTo CTPYKTYpHUMX abepauin — peunnpoKHMUX TpaHcoKaulil, iHBepCii,
Aenewin i 0co611MB0O po6epTCOHIBCLKMX TpaHCNOKalii — Yy 6e3nnigHmx nayieHTiB [5, 7,
19, 20, 21]. MoBHI TpUcoMmii ayTocOM BUABNAKOTHCA Y eMOpioHiB abo nnogis [2, 16].
3rigHo 3 gocnigpxKeHHAMU 6araTb0X aBTOPIB MOXHa 3p0OUTU BUCHOBOK, Lo i3 1000
3a4atb 580 3UrOT rvHe 40 APYroro TUXHSA BariTHOCTI, NPY LbOMY NPUMYCKAETHCA, LLO
90% foiMnnaHTaliiHOT NeTasbHOCTI 06YMOB/IEHO XPOMOCOMHUMMN aHOManiamu [2, 4].
[y>xe AMOBIPHO, WO Y LMX BUNaLKax NOpPYLUYeTbCA B3aEMOAIA MDK 3UTOTOI0 Ta TKaHU-
HaMn MaToO4YHUX TPY6 abo MaTKu, BHACMILOK YOro niABULLYETLCA BIPOTiAHICTb Mepea-
4acHOT iMMNaHTaLii i HACTYMHOrO BifYYyXEHHA XPOMOCOMHO aHOMasIbHOro 3apojka. B
OCHOBI YCIX LiMX MPOLIECIB EXNTb NOPYLLUEHHA KOMMNIEMEHTapHMX peaKkLuiin Mix 6Ginka-
MW KNITUH 3apojkKa i BignoBigHUMY 6ifiKaMy KNITUH MaTepUHCLKOro opraHismy (pe-
aKLUil TUNY aHTUTeH-aHTUTINO).

MOX/IMBO, LLO AEKOTPI 3 NiKaPCbKMUX npenapaTtiB, MegUYHNX BTPyYaHb, CTPECIB Ta
iH., BMMBAKOUM Ha CeNEKTUBHI 6ap’epun i mocnabnooym NpupoaHNA 4o6ip, NigBuMLLY-
t0OTb BIPOTifHICTb HAPOLXKEHHA MYTAHTHOr0 MOTOMCTBA. Y 3B’A3KY 3 LIM MOXXHa po3r-
NAAATU CMOHTAHHE NepepuBaHHA BariTHOCTI AK peakLito MPUCTOCYBAHHSA, Hanpas/ieHy

218



LinToreHe TUYHI AOCNiA>XKEHHS Npo6neM penpoayKuii NognuHMN

Ha WBWAKe 3Bi/IbHEHHA NoNynAuii Bif iHAUBILYYMIB 3 aHOManigsMum Xxpomocom [2]. Ans
iHAMBIAIB, AKi € HOCIAIMY PeLMNPOKHUX TPaHCNOKaLil, npeiMnnaHTayiiHa reHeTuYHa
AiarHoCcTUKa € BXX/IMBUM 3aX040M MO BUABIEHHIO XPOMOCOMHO 36a1aHCOBaHUX emMb6-
PiOHIB i 3an06iraHHIO CnoHTaHHMX abopTie [22].

LLLogo 6e3nnigHOCTI, TO BaX/IUBOI 1T NPUUYNHOK € XPOMOCOMHI aHOManii ctaTeBux
XpoMocoM. CyyacCHi UMTOreHeTUYHI JOCNIAXKEeHHSA BKa3yTb Ha BUCOKWI BifCOTOK ro-
HaZ0COMAaTUYHOr o MOo3aiLuM3My y TaKMX NalieHTIB: KiNbKiCHI BapiaHT X Ta Y XpoMo-
COM, PeLUnpPOKHI TpaHc/oKaw i, pobepTCOHIBCHKI TpaHCNOKaLil, iHBepCil Ta (parifibHi
pingHkn 6913, 17p12,10924. Oenewii 6inblWOT YaCTUHW LOBroro nnaeya M-xpomMocomm
3aliMatoTb 0C06/IMBE MicLe Yy penpoAyKTUBHUX aHOManNifx, OCKiNbKN reTepoxpoMaTuH
Y(Q XpOMOCOMM Ma€ NPUHLMMNOBE 3HAYEHHSA ANA BU3HAYEHHA CTaTi Y0NoBikiB [3, 9]. ¥
YONOBIKIB Y MOAPYXOKAX, XIHKU SKUX CTPaXJatoTb NOBTOPHUMU CMNOHTAaHHUMMW BUKW -
HAMM, CMOCTepiraeTbCs NifBuUlLleHa YacTtoTa BapiaHTy 30i1blWIEHOr0 LOBroro nineva
-xpomocomu (Yq+).

Take 3aXBOpPIOBaHHA, K cMHAPOM KnaliHhenbTepa, — OfHe i3 HavacTillnX cepeq
XPOMOCOMHUX aHOManih npu Yonosivomy 6e3nniagi [23, 24]. PaHiwe icHyBana rinote-
3a, WO TIIbKM MayieHTV 3 Mo3aiyHUM KapioTunom 46, XY / 47, XXY MOXYTb fatu
rameTn 3 HOpMasbHUM KapioTunom [25]. 3’AcyBanocsh, W0 aHOMasbHi 3apOAKOBI KNITUHK
(hopMyOTb CEpMaTo30in AK 3 aHOMaNbHUM, TakK i 3 HOpMasbHUM KapioTunom. Bigo-
Mo 13 BMNafKiB HAPOAXKEHHA 340POBUX HEMOBNAT Bif 6aTbKiB 3 HEMO3aTYHUM CUHAPO-
Mom KnallHgpenbTepa [14, 24, 26].

LlikaBi (hakTV OTPMMaHO NPU KOHCY/IbTYBaHHI 25-piyHOT XIiHKM 3 6e3nifgHOCTI 3a
XapaKTepHMUX 03HaK cuHapomy LlepeweBcbKoro-TepHepa. Y uiel nayieHTKYU BnepLue
OyB 3HaWAeHUI KapioTmn 3 Mo3aiuyHUM Komnnekcom 45, XO | 48, X XY +18/ 46, XX
[27]. Mpwn ubOMYy 3HaNAEHO Y-XpOMOCOMY B 00LUTI. ABTOPU NMPUNYCKaKTh, WO KIOH
KNiTUH 45, XO BUMHUK i3 KNITUH 46, X Y Ha Ay>Ke paHHili cTagii po3BUTKY 3Urotu. Yac-
TKOBE HEPO3XOMXXEHHS XPOMOCOM OAHOTO0 i3 6aTbKiB MPU3BEN0 40 YTBOPEHHSA KNITUH
48,1X7+18.

BuknageHi hakTun cBifyaTb NPO BaX/MBY POb LUTOTEHETUYHUX LOCNIAXKEHb Y BUB-
YeHHI Npo6nem penposyKLuii NIOAUHN.

BuKopucTtaHHA HOBUX TEXHOMOTINA Y LMTOreHeTuLi 3p06M10 3HaYHWIA BHECOK Y BUB-
YEHHA XPOMOCOMHMX nopyLleHb [28, 29]. OAHUM i3 TaKMX METOAIB € (yopecLeHTHa
riopugmsauis insitu (FISH), Aka BAKOPUCTOBYETLCA /11 BUBYEHHA CTPYKTYPHUX Mepe-
oypnos xpomocom [30]. Kpim Toro, FISH BMKOPUCTOBYETLCA ANA BUABNEHHSA He3ba-
naHcoBaHmx abepauiin xpomocom y eM6pioHiB nepes imnnaHTauieto [31].

MeToamn NnpeHaTanbHOT 4IarHOCTUKM FreHETUYHMX NOPYLUEHb MILHO YBINLWW B NpakK-
TUKY MeMKO-TEHETUYHOI0 KOHTPOJIH0 3@ CTAaHOM Mnojay CiM’aX 3 NigBULLEHUM PU3N-
KOM Hapo)KeHHS XBOPOT AUTUHU. MpK LbOMY KNITUHW NAOAY ANS TEHETUYHOro Aoc-
NiJKEHHA OfepPXYHTh LWASAXOM MPOBEAEHHS Pi3HUX iHBa3sUMBHMX npouenyp (acnipauyii
BOPCMH XOpioHa abo nnaueHTn, amMHIOLEeHTe3y, KOpLOLeHTe3y) Y BiANOBiAHI TeEpMiHU
BariTHOCTI. Taka fiarHOCTUKa HeobXxifgHa 41a nap, y AKUX OA4WH 3 MapTHEPIB € HOCIEM
36anaHcoBaHOT TpaHCcnoKauii, 60 came Us MyTalis NPpU3BOAUTL A0 BUCOKOT MMOBIp-
HOCTI CMOHTaHHWX BUKUAHIB [7, 20, 21,32].

B oCTaHHIi Yac 3anponoHOBaHO HeiHBa3WBHWIA NiAXiA A8 006CTeXeHHA KNiTUH Nioaa
3 MeTO NpeHaTanbHOT fiarHOCTUKN XPOMOCOMHMX aHeYNnoi4iin. 3’acyBanoch, LWo on-
TUManbHUM 06’EKTOM /19 TEHETUYHOI0 aHani3y naoga € Koro KNiTUHU, aKi NPUCYTHI Y
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KpOBi MaTepi Mifg yac BariTHOCTi, — TaK 3BaHi “Hef0BroiCHYKUI” HopMob6nacTn abo
SAPOMICTKI epuTpoumMTM Nnoga [28]. B ocTaHHI Yac iHTepec A0 A0CNIAKEHHS LMX KNITUH
30INbLWIYETHCA Y 3B’A3KY 3 MOX/IMBICTIO TX pO3Ni3HaBaHHA i aHanily 6e3 NpoBefeHHS
iHBasnBHUX npouenyp. TakMM YMHOM, Leil HOBMIA MeTOf Yy MalbyTHbOMY MaTuMe
CYTTEBI MepeBarn nepeg cyyacHMMW MeTO4amMMn MpeHaTanbHOT AiarHOCTUKKN 3aBAsSKK
6e3neyvyHOCTi AN 340p0OB’A MaTepi i nnoja.

MoegHYOYN LUTOTeHETUYHI 4OCNILXKEHHA 3 IHWMMW BUAAMW JOCNifKeHb (6ioXimi-
YHUX, IMYHONOTIYHUX Ta iH.), MOXXHa OTPUMATH BiNbLU NMOBHE YABNEHHA NP0 reHETUYHI
NOPYLLIEHHS B OpPraHi3ami 06CTeXeHNX 3 METOK NPOrHO3Y YPOMXKEHUX Baf Ta npodinak-
TUKWN TX BUHUKHEHHA.
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MpoBegeH 0630p NUTEpPaTypbl O POAN XPOMOCOMHbLIX aHOManuii B MpeHaTanbHON rméenn
3M6PUOHOB M MIOAOB Y Ye/I0BEKA, @ TaKXKEe O BANAHUMW TaKMX aHOMasnili Ha PenpoayKTUBHYHO
CNOCO6HOCTL. OTMEYEeHa PO/b COBPEMEHHbIX LMTOreHETUYECKNX UCCNeA0BaHNI B pa3paboTke
npo6nem penpoayKummn. BbiCKazaHO NpeanoioXKeHNe 0 3HAYNTENIbHO PONN FreTEPOXPOMATHHO-
BbIX YYaCTKOB XPOMOCOM B BO3SHUKHOBEHMNMN XPOMOCOMHbIX Y TEHOMHbIX MyTaLWiA.
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CYTOGENETIC INVESTIGATIONS IN SOLVING THE PROBLEMS
OF HUMAN REPRODUCTION

Summary

A review of literature, where the role of chromosomal abnormalities in prenatal death of
human embryos and fetus, and their effects on reproductive functions was defined. The role of
modern cytogenetics investigations in solving of the reproductive problems has been done. A
suggestion about the considerable role of heterochromatic regions of chromosomes in the rise of
chromosomal and genomic mutations has been made.
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