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SUMMARY
A medico-genetic counseling, a study of karyotype, FISH of sperm nuclei, CFTR, AZF-locus, FMR1, AR

genes in 122 couples with a female and 64 with male infertility were done. Revealed that 45.1% of spouses
were present disturbances in the reproductive history of the I and II degree relatives. We found a complicated
family genetic history in infertile couples, in patients with male infertility congenital and genetic disorders met
in 2 times more often. Chromosomal abnormalities were detected in 9.8% of couples with female and 12.5%
with male infertility. All men with karyotype abnormalities have the elevated level of aneuplody of chromosomes
X and Y in sperm. Thus, before applying of assisted reproduction technologies in infertile couples a medico-
genetic counseling must be done.
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ÐÅÇÞÌÅ
Ïðîâåäåíî ìåäèêî-ãåíåòè÷íå êîíñóëüòóâàííÿ, äîñë³äæåííÿ êàð³îòèïó, ÿäåð ñïåðìàòîçî¿ä³â íà

íàÿâí³ñòü àíåóïëî¿ä³é ìåòîäîì FISH, ãåí³â CFTR, AZF-ëîêóñó, FMR1, AR ó 122 ïîäðóæí³õ ïàð ç æ³íî÷èì
³ 64 ç ÷îëîâ³÷èì áåçïë³ääÿì. Âèÿâëåíî, ùî ó 45,1% ïîäðóææÿ áóëè ïðèñóòí³ ïîðóøåííÿ â
ðåïðîäóêòèâíîìó àíàìíåç³ ó ðîäè÷³â I ³ II ñòóïåíÿ ñïîð³äíåííÿ. Íàìè âèçíà÷åíî îáòÿæåí³ñòü ãåíåòè÷íîãî
ñòàòóñó ïðè áåçïë³ää³, ïðè÷îìó â ãðóï³ ïàö³ºíò³â ç ÷îëîâ³÷èì ôàêòîðîì âðîäæåí³ âàäè ðîçâèòêó òà
ãåíåòè÷í³ ïîðóøåííÿ çóñòð³÷àëèñÿ â 2 ðàçè ÷àñò³øå. Õðîìîñîìí³ ïîðóøåííÿ âèÿâëåí³ ó 9,8% ïîäðóæí³õ
ïàð ç æ³íî÷èì ³ 12,5% ç ÷îëîâ³÷èì áåçïë³ääÿì. Ó âñ³õ ÷îëîâ³ê³â ç àíîìàë³ÿìè êàð³îòèïó áóâ ï³äâèùåíèé
ð³âåíü àíåóïëî¿ä³é â ñïåðìàòîçî¿äàõ çà õðîìîñîìàìè Õ ³ Y. Òàêèì ÷èíîì, áåçïë³äíèì ïîäðóæí³ì ïàðàì
ïåðåä ïî÷àòêîì ïðîãðàì äîïîì³æíèõ ðåïðîäóêòèâíèõ òåõíîëîã³é íåîáõ³äíî ïðîâîäèòè ìåäèêî-
ãåíåòè÷íå êîíñóëüòóâàííÿ.

Êëþ÷åâûå ñëîâà: áåñïëîäèå, âñïîìîãàòåëüíûå ðåïðîäóêòèâíûå òåõíîëîãèè, ãåíåòè÷åñêèé ðèñê.

Â ñîâðåìåííîì ìèðå ïðîáëåìà æåíñêîãî è ìóæ-
ñêîãî áåñïëîäèÿ âî ìíîãèõ ñëó÷àÿõ ðåøàåòñÿ áëàãî-
äàðÿ ìåòîäàì âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõ-
íîëîãèé (ÂÐÒ). Ñ ïðèìåíåíèåì ïðîãðàìì ñóððîãàò-
íîãî ìàòåðèíñòâà øàíñ èìåòü ðåáåíêà åñòü äàæå ó
æåíùèí ñ îòñóòñòâèåì èëè ñåðüåçíîé ïàòîëîãèåé
ìàòêè (âíóòðèìàòî÷íûå ñèíåõèè) [4, 15].

Òàêèì îáðàçîì, êîíòèíãåíò ïàöèåíòîâ ïðîãðàìì
ÂÐÒ äîñòàòî÷íî øèðîêèé. Íàðÿäó ñ ïîïóëÿðèçàöèåé
ìåòîäîâ ÂÐÒ ñòàíîâÿòñÿ àêòóàëüíûìè âîïðîñû èçó-
÷åíèÿ ãåíåòè÷åñêîãî ðèñêà äëÿ äåòåé, ðîæäåííûõ ñ
ïîìîùüþ ýòèõ ìåòîäîâ.

Ñ îäíîé ñòîðîíû, êîíòðîëèðóåìàÿ ñòèìóëÿöèÿ îâó-
ëÿöèè ìîæåò îêàçûâàòü âëèÿíèå íà ôîðìèðîâàíèå àíî-
ìàëüíûõ ãàìåò [5, 6, 13]. Òàê, â ñîâðåìåííîé ëèòåðàòó-
ðå èìåþòñÿ ïðîòèâîðå÷èâûå äàííûå êàê îá îòñóòñòâèè
ñóùåñòâåííîãî âëèÿíèÿ ÂÐÒ íà ÷àñòîòó ðîæäåíèÿ ïëî-
äîâ ñ âðîæäåííûìè ïîðîêàìè ðàçâèòèÿ (ÂÏÐ), òàê è î

ñóùåñòâîâàíèè ñâÿçè ìåæäó ÂÐÒ è ðîæäåíèåì äåòåé ñ
áîëåçíÿìè ãåíîìíîãî èìïðèíòèíãà, òàêèìè êàê ñèíä-
ðîì Âèäåìàíà-Áåêâèòòà è ñèíäðîì Àíãåëüìàíà [11, 12].

Ñ äðóãîé ñòîðîíû, âîçíèêíîâåíèå ïàòîëîãè÷åñ-
êèõ ñîñòîÿíèé ðåïðîäóêòèâíîé ñèñòåìû ìîæåò áûòü
ñâÿçàíî ñ õðîìîñîìíûìè àíîìàëèÿìè, ãåííûìè
ìóòàöèÿìè è íàëè÷èåì íàñëåäñòâåííîé ïðåäðàñïî-
ëîæåííîñòè ê çàáîëåâàíèþ ó ðîäèòåëåé [1, 7, 10, 14].

Â ñâÿçè ñ ýòèì, íàøåé öåëüþ ÿâèëîñü èçó÷åíèå
ãåíåòè÷åñêèõ îñîáåííîñòåé ñóïðóæåñêèõ ïàð ñ áåñ-
ïëîäèåì â ïðîãðàììàõ ÂÐÒ.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ
Íàìè áûëè îáñëåäîâàíû 186 ñóïðóæåñêèõ ïàð ñ

áåñïëîäèåì, âêëþ÷åííûõ â ïðîãðàììû ÂÐÒ â 2007-
2010 ãã. Âñå ïàöèåíòû áûëè ðàçäåëåíû íà äâå ãðóïïû.

Ãðóïïó 1 ñîñòàâèëè 122 ñóïðóæåñêèå ïàðû ñ æåí-
ñêèì áåñïëîäèåì ðàçëè÷íîãî ãåíåçà: òðóáíî-ïåðè-
òîíåàëüíîãî � ó 37 (30,3%); ýíäîêðèííîãî � 49 (40,2%),
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ïðè ýòîì ãèïîòàëàìî-ãèïîôèçàðíàÿ íåäîñòàòî÷íîñòü
áûëà ó 7 (5,7%), ãèïîòàëàìî-ãèïîôèçàðíàÿ äèñôóíê-
öèÿ � ó 25 (20,5%), èç íèõ ó 17 (13,9%) � ÿè÷íèêîâàÿ
ôîðìà, ó 8 (6,6%) � íàäïî÷å÷íèêîâàÿ ôîðìà; ãèïåð-
ïðîëàêòèíåìèÿ � ó 8 (6,6%), ãèïîòèðåîç � ó 9 (7,4%));
ýíäîìåòðèîç âûÿâëåí ó 30 (24,5%); ìàòî÷íûé ôàê-
òîð � ó 6 (5,0%), ó 3 èç íèõ èìåëî ìåñòî îòñóòñòâèå
ìàòêè (ó 2 � ñèíäðîì Ðîêèòàíñêîãî-Êþñòíåðà-Õàé-
øåðà, ó 1 � ýêñòèðïàöèÿ ìàòêè â àíàìíåçå), ó 3 ïàöè-
åíòîê � âíóòðèìàòî÷íûå ñèíåõèè. Ýòèì ïàðàì ïðî-
âîäèëàñü ïðîãðàììà in vitro fertilization (IVF).

Ãðóïïó 2 ñîñòàâèëè 64 ñóïðóæåñêèå ïàðû ñ ìóæ-
ñêèì ôàêòîðîì áåñïëîäèÿ, ýòèì ïàðàì ïðîâîäèëèñü
IVF + intracytoplasmic sperm injection (ICSI).

Â ãðóïïå 1 âîçðàñò æåíùèí áûë 26-45 ëåò, ìóæ-
÷èí � 32-55 ëåò; â ãðóïïå 2 � ñîîòâåòñòâåííî 24-43 è
30-62 ãîäà. Â âîçðàñòå áîëåå 35 ëåò áûëî 58 (47,5%)
æåíùèí ãðóïïû 1 è 30 (46,9%) � ãðóïïû 2 (ð<0,05).

Â íàøåé ðàáîòå ìû ïðèìåíÿëè ìåäèêî-ãåíåòè-
÷åñêîå êîíñóëüòèðîâàíèå (ÌÃÊ) âñåõ ñóïðóæåñêèõ
ïàð ñ ïðèìåíåíèåì ãåíåàëîãè÷åñêîãî àíàëèçà.

Äîïîëíèòåëüíî ê ñòàíäàðòíîìó îáñëåäîâàíèþ
äëÿ ïðîãðàììû ÝÊÎ áûëè ïðîèçâåäåíû: èññëåäîâà-
íèå êàðèîòèïà, ÿäåð ñïåðìàòîçîèäîâ ìåòîäîì
fluorescence in situ hybridization (FISH), ãåíîâ ñystic
fibrosis transmembrane conductance regulator (CFTR),
àzoospermia factor (AZF)-ëîêóñà, fragile X mental
retardation 1 (FMR1), androgen receptor (AR).

Öèòîãåíåòè÷åñêîå èññëåäîâàíèå áûëî ïðîâåäåíî
íà ïðåïàðàòàõ ìåòàôàçíûõ õðîìîñîì, êîòîðûå ïîëó÷à-
ëè èç ëèìôîöèòîâ ïåðèôåðè÷åñêîé êðîâè, êóëüòèâèðó-
åìûõ â óñëîâèÿõ in vitro, â ñîîòâåòñòâèè ñî ñòàíäàðòíîé
ìåòîäèêîé [2, 8], õðîìîñîìû èäåíòèôèöèðîâàëè ïîñëå
äèôôåðåíöèðîâàííîãî îêðàøèâàíèÿ (Ñ-ìåòîä).

Äëÿ ìîëåêóëÿðíî-öèòîãåíåòè÷åñêèõ èññëåäîâà-

íèé ïðåïàðàòû êëåòîê ýÿêóëÿòà ãîòîâèëè ïî ìåòîäó,
ïðåäëîæåííîìó â 1994 ã. Í. Guttcnbach [8], ãèáðèäè-
çàöèþ in situ ïðîâîäèëè â ñîîòâåòñòâèè ñ ïðîòîêî-
ëîì, ðåêîìåíäóåìûì ôèðìîé-ïðîèçâîäèòåëåì.

Ìîëåêóëÿðíî-ãåíåòè÷åñêèå èññëåäîâàíèÿ ïðîâî-
äèëèñü ìåòîäîì ïîëèìåðàçíîé öåïíîé ðåàêöèè (ÏÖÐ)
ñîãëàñíî ðåêîìåíäàöèÿì ôèðìû-ïðîèçâîäèòåëÿ.

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâî-
äèëè ïî t-êðèòåðèþ â êîìïüþòåðíîé ïðîãðàììå
STATISTICA, à òàêæå ïî ÷2 â êîìïüþòåðíîé ïðîãðàì-
ìå STATGRAF. Äîñòîâåðíûìè ñ÷èòàëè ðàçëè÷èÿ ïðè
çíà÷åíèÿõ ñ âåðîÿòíîñòüþ ð��0,5.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ
Èçó÷åíèå ñåìåéíîãî àíàìíåçà ñóïðóæåñêèõ ïàð,

íàõîäÿùèõñÿ ïîä íàáëþäåíèåì, ïîçâîëèëî îáíàðó-
æèòü ó 55 (45,1%) ïàöèåíòîâ (æåíùèí è ìóæ÷èí) íà-
ðóøåíèÿ â ðåïðîäóêòèâíîì àíàìíåçå ó ðîäñòâåííè-
êîâ I è II ñòåïåíè ðîäñòâà.

Â 1 ãðóïïå 30 (24,6%) ïàð èìåëè ïîäîáíûå ïðî-
áëåìû: ó 10 (8,2%) æåíùèí è ó 7 (5,7%) ìóæ÷èí ó
ðîäñòâåííèêîâ îòìå÷åíî áåñïëîäèå, ó 7 (5,7%) è 5
(4,1%) � íåâûíàøèâàíèå áåðåìåííîñòè, ó 1 ïàöèåíò-
êè ó äâîþðîäíîé ñåñòðû � ñèíäðîì Øåðåøåâñêîãî-
Òåðíåðà (45 Õ0).

Â ãðóïïå 2 ó 19 (29,7%) ñóïðóæåñêèõ ïàð ó ðîä-
ñòâåííèêîâ I è II ñòåïåíè ðîäñòâà âûÿâëåí îñëîæíåí-
íûé ðåïðîäóêòèâíûé àíàìíåç: áåñïëîäèå â ñåìüÿõ �
ó 2 (3,1%) æåíùèí è ó 7 (10,9 %) ìóæ÷èí, íåâûíàøè-
âàíèå áåðåìåííîñòè � ñîîòâåòñòâåííî ó 3 (4,7%) è 5
(7,8%), ó 1 ïàöèåíòà ðîäíîé áðàò èìåë ïîëèñîìèþ
ïî õðîìîñîìå Y (47XYY), ó 1 � äâîþðîäíûé áðàò
ñòðàäàë ìóêîâèñöèäîçîì.

Ïðè ÌÃÊ ó íàáëþäàåìûõ íàìè ïàöèåíòîâ 1 è 2
ãðóïï áûëè âûÿâëåíû ñëåäóþùèå ÂÏÐ è ãåíåòè÷åñ-
êèå íàðóøåíèÿ (òàáë. 1).

Òàáëèöà 1
ÂÏÐ, ìîíîãåííûå çàáîëåâàíèÿ è ãåíåòè÷åñêèå âàðèàíòû, âûÿâëåííûå ó ïàöèåíòîâ ãðóïï 1 è 2
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Êàê âèäíî èç òàáëèöû 1, ÂÏÐ è ãåíåòè÷åñêèå íà-
ðóøåíèÿ â 2 ðàçà ÷àùå âñòðå÷àëèñü â ãðóïïå 2. Îòÿ-
ãîùåííîñòü ãåíåòè÷åñêîãî ñòàòóñà ó áåñïëîäíûõ ñóï-
ðóãîâ óêàçûâàåò íà âàæíîñòü ÌÃÊ äî íà÷àëà ïðî-
ãðàìì ÂÐÒ. Ïðè âûÿâëåíèè ãåíåòè÷åñêîé ïàòîëîãèè
ïàöèåíòû äîëæíû áûòü îñâåäîìëåíû î ðèñêå ïåðå-
äà÷è ïîòîìñòâó ýòèõ íàðóøåíèé, òàê êàê ðåøåíèå î
ëå÷åíèè ìåòîäàìè ÂÐÒ ïðèíèìàåò ñóïðóæåñêàÿ
ïàðà.

Òàê, íàïðèìåð, íàëè÷èå äèíàìè÷åñêèõ ìóòàöèé
â ãåíå AR-ðåöåïòîðà ïðè êîëè÷åñòâå ÑÀG-òðèíóêëå-
îòèäíûõ ïîâòîðîâ ��30 âûçûâàåò íå÷óâñòâèòåëüíîñòü
òêàíåé ê àíäðîãåíàì ñ ðàçâèòèåì àçîîñïåðìèè, à ýê-
ñïàíñèÿ ÑÀG-òðèíóêëåîòèäíûõ ïîâòîðîâ ��50 â ïîñ-
ëåäóþùèõ ïîêîëåíèÿõ ìîæåò ïðèâîäèòü ê ðîæäåíèþ
ìàëü÷èêîâ ñî ñïèíîáóëüáàðíîé ìûøå÷íîé àòðîôè-

åé [2]. Âîçðàñòàíèå êîëè÷åñòâà ÑGG-ïîâòîðîâ â ãåíå
FMR1��44 ÑGG-ïîâòîðîâ ñîïðÿæåíî ñ ïðåæäåâðå-
ìåííûì èñòîùåíèåì ÿè÷íèêîâ, à èõ ýêñïàíñèÿ äî
200 ïðèâîäèò ê ðàçâèòèþ ñèíäðîìà Ìàðòèíà-Áåëà
(ëîìêîé Õ-õðîìîñîìû), íàèáîëåå ðàñïðîñòðàíåí-
íîé ïîñëå ñèíäðîìà Äàóíà ôîðìû óìñòâåííîé îò-
ñòàëîñòè [3].

Óðîâåíü õðîìîñîìíûõ èçìåíåíèé ó ïàöèåíòîâ
2-é ãðóïïû áûë âûøå (12,5% ïî ñðàâíåíèþ ñ 9,8% â 1
ãðóïïå, ð<0,05) çà ñ÷åò õðîìîñîìíîé ïàòîëîãèè ó
ìóæ÷èí ñ àçîîñïåðìèåé. Íàøè äàííûå î âûñîêîì
óðîâíå õðîìîñîìíûõ àáåððàöèé ó ïàöèåíòîâ ñ áåñ-
ïëîäèåì ïî ñðàâíåíèþ ñ îáùåïîïóëÿöèîííûìè ïîä-
òâåðæäàþòñÿ äàííûìè äðóãèõ àâòîðîâ [1, 9, 10, 14].

Ðåçóëüòàòû öèòîãåíåòè÷åñêîãî èññëåäîâàíèÿ ïà-
öèåíòîâ ïðîãðàìì ÂÐÒ ïðåäñòàâëåíû â òàáëèöå 2.

Òàáëèöà 2
Ðåçóëüòàòû öèòîãåíåòè÷åñêîãî èññëåäîâàíèÿ ñóïðóæåñêèõ ïàð ïðîãðàìì ÝÊÎ
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Òàêèì îáðàçîì, ïðè àíàëèçå äàííûõ êàðèîòèïà,
â ãðóïïå 1 ó æåíùèí îáíàðóæåíî ïðåîáëàäàíèå õðî-
ìîñîìíûõ èçìåíåíèé â êîìïëåêñå ïîëîâûõ õðîìî-
ñîì â âèäå ìîçàèöèçìà. Õðîìîñîìíûå ïåðåñòðîéêè
àóòîñîì áûëè ïðåäñòàâëåíû â 1 íàáëþäåíèè ïåðè-
öåíòðè÷åñêîé èíâåðñèåé. Ó ìóæ÷èí ãðóïïû 1 âûÿâ-
ëåíà ïîëèñîìèÿ õðîìîñîìû Y è ïåðèöåíòðè÷åñêàÿ
èíâåðñèÿ.

Èññëåäîâàíèå êàðèîòèïà â ãðóïïå 2 ïîçâîëèëî
âûÿâèòü ó 87,5% ñóïðóæåñêèõ ïàð íîðìàëüíûé êà-
ðèîòèï, à ó 12,5% ïàð áûëè âûÿâëåíû èçìåíåíèÿ (âî
âñåõ ñëó÷àÿõ ó ìóæ÷èí). Ðåçóëüòàòû èññëåäîâàíèÿ
ïîêàçàëè, ÷òî ñðåäè õðîìîñîìíûõ èçìåíåíèé ó ìóæ-
÷èí ãðóïïû 2 îáíàðóæèâàëèñü ïåðåñòðîéêè àóòîñîì,
ïðåäñòàâëåííûå òðàíñëîêàöèÿìè è ïåðèöåíòðè÷åñ-
êèìè èíâåðñèÿìè, òàêæå âûÿâëåíû êàðèîòèïû, ñî-
îòâåòñòâóþùèå ñèíäðîìó ïîëèñîìèè õðîìîñîìû Y

(ïîëíàÿ è ìîçàè÷íàÿ ôîðìû), Êëàéíôåëüòåðà (ìîçà-
è÷íàÿ ôîðìà), â 1 ñëó÷àå � ìîçàèöèçì ñ ïðèñóòñòâè-
åì êëîíà êëåòîê ñ æåíñêèì êàðèîòèïîì.

FISH èññëåäîâàíèå ñïåðìàòîçîèäîâ ïðîèçâåäå-
íî 85 ïàöèåíòàì ãðóïï 1 è 2.

Âñåãî èç 1 ãðóïïû áûëî îáñëåäîâàíî 27 ìóæ÷èí.
Ñðåäíÿÿ ÷àñòîòà àíåóïëîèäèé â ñïåðìàòîçîèäàõ ïî
õðîìîñîìàì Õ è Y ó ìóæ÷èí ñ íîðìàëüíûì êàðèîòè-
ïîì ñîñòàâèëà 0,25%, ÷òî ñðàâíèìî ñî çíà÷åíèåì â
ïîïóëÿöèè ôåðòèëüíûõ ìóæ÷èí, ñ íîðìàëüíûìè ïî-
êàçàòåëÿìè ñïåðìîãðàììû (<0,6%) [9, 10]. Ó ïàöèåíòà
ñ ïîëèñîìèåé õðîìîñîìû Y â êàðèîòèïå óðîâåíü àíå-
óïëîäèè ïî õðîìîñîìàì Õ è Y â ñïåðìàòîçîèäàõ ñî-
ñòàâèë 2,8%, ó ìóæ÷èíû ñ èíâåðñèåé õðîìîñîìû â
êàðèîòèïå � 0,9% àíåóïëîèäèé ïî õðîìîñîìàì Õ è Y.

Èç ãðóïïû 2 áûëî îáñëåäîâàíî 58 ìóæ÷èí. Ñðåä-
íÿÿ ÷àñòîòà àíåóïëîèäèé â ñïåðìàòîçîèäàõ ïî õðî-
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ìîñîìàì Õ è Y ó ìóæ÷èí ñ íîðìàëüíûì êàðèîòè-
ïîì ñîñòàâèëà 0,49%. Ó ïàöèåíòà ñ ìîçàè÷íîé ôîð-
ìîé ïîëèñîìèè õðîìîñîìû Y â êàðèîòèïå äîëÿ àíå-
óïëîäèè ïî õðîìîñîìàì Õ è Y â ñïåðìàòîçîèäàõ ñî-
ñòàâèëà 0,8%, ïðè èíâåðñèÿõ 3-é è 7-é õðîìîñîì â
êàðèîòèïå � 1,2%; ïðè ðîáåðòñîíîâñêîé òðàíñëîêà-
öèè 13/14 � 1,6%, ïðè òðàíñëîêàöèè 7/16 � 1,4%.

Ó ïàöèåíòîâ â îáåèõ ãðóïïàõ ñ íîðìàëüíûì êà-
ðèîòèïîì ñîîòíîøåíèå ñïåðìàòîçîèäîâ ñ õðîìîñî-
ìîé Õ ê ñïåðìàòîçîèäàì ñ õðîìîñîìîé Y áûëî 1:1.
Âûÿâëåííàÿ â ñïåðìàòîçîèäàõ õðîìîñîìíàÿ ïàòîëî-
ãèÿ áûëà ïðåäñòàâëåíà íåðàñõîæäåíèåì õðîìîñîì
ÕY, ÕÕ, YY.

Òàêèì îáðàçîì, õðîìîñîìíûå àáåððàöèè ìîãóò
ÿâèòüñÿ îäíîé èç ïðè÷èí, ïðèâîäÿùåé ê áåñïëîäèþ,
è, êàê ñëåäñòâèå, ó ýòèõ ïàöèåíòîâ ìîãóò ôîðìèðî-
âàòüñÿ ãàìåòû ñ õðîìîñîìíûìè àáåððàöèÿìè. Èñ-
ñëåäîâàíèÿ ñïåðìàòîçîèäîâ ïàöèåíòîâ ñ àíîìàëèÿ-
ìè â êàðèîòèïå ìåòîäîì FISH ïîçâîëèëè âûÿâèòü
âûñîêóþ ÷àñòîòó àíåóïëîäèé ãîíîñîì, ÷òî ïîäòâåð-
æäàåò ñóùåñòâîâàíèå èíòåðõðîìîñîìíîãî ýôôåêòà,
êîãäà íåçàâèñèìî îò òîãî, êàêèå õðîìîñîìû âîâëå-
÷åíû â õðîìîñîìíûå àáåððàöèè, â êàðèîòèïå â ïðî-
öåññå ìåéîçà ìîãóò ïðîèñõîäèòü íàðóøåíèÿ ðàñõîæ-
äåíèÿ ëþáûõ äðóãèõ õðîìîñîì [9, 14]. Òàêèì îáðà-
çîì, ó ïàöåíòîâ ñ èçìåíåíèÿìè â êàðèîòèïå ìîãóò
ôîðìèðîâàòüñÿ ãàìåòû ñ ìóòàöèÿìè de novo, èñïîëü-
çîâàíèå êîòîðûõ â ïðîãðàììàõ ÂÐÒ ìîæåò ïðèâåñòè
ê ðîæäåíèþ ðåáåíêà ñ ãåíåòè÷åñêîé ïàòîëîãèåé.
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