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Ìû ðàäû ïðåäñòàâèòü âàøåìó âíèìàíèþ âòîðîé âûïóñê íàó÷íîãî æóðíàëà «Ðåï-
ðîäóêòèâíàÿ ìåäèöèíà è ãåíåòèêà». Äàííîå èçäàíèå ÿâëÿåòñÿ âàæíûì íàó÷íûì ðå-
ñóðñîì äëÿ ó÷åíûõ, ïðàêòèêóþùèõ âðà÷åé, ìåäèöèíñêèõ ðàáîòíèêîâ è èññëåäîâàòå-
ëåé, çàíèìàþùèõñÿ âîïðîñàìè ðåïðîäóêòèâíîé ìåäèöèíû, ãåíåòèêè, àíäðîëîãèè,
ýìáðèîëîãèè è äðóãèõ ñìåæíûõ äèñöèïëèí. Íàøà ãëàâíàÿ öåëü — ðàñïðîñòðàíåíèå
èííîâàöèîííûõ ïîäõîäîâ â íàóêå è ìåäèöèíå, ñîäåéñòâèå âíåäðåíèþ íàó÷íûõ èñ-
ñëåäîâàíèé â ïðàêòèêó è ñîâìåñòíûé ïîèñê ðåøåíèé àêòóàëüíûõ ïðîáëåì ñîâðåìåí-
íîé ìåäèöèíû.

Ñîâðåìåííûå äîñòèæåíèÿ â îáëàñòè ìåäèöèíû è ãåíåòèêè îòêðûâàþò íîâûå ïåð-
ñïåêòèâû â îáåñïå÷åíèè ðåïðîäóêòèâíîãî çäîðîâüÿ, ëå÷åíèè áåñïëîäèÿ è ïðîôè-
ëàêòèêå ãåíåòè÷åñêèõ çàáîëåâàíèé. Íàó÷íûå èññëåäîâàíèÿ, ïåðåäîâûå òåõíîëîãèè
è èííîâàöèè â ïðàêòèêå èãðàþò êëþ÷åâóþ ðîëü â ýòîì ïðîöåññå. Ïîýòîìó íàø æóð-
íàë ñòðåìèòñÿ ñòàòü ýôôåêòèâíîé ïëàòôîðìîé äëÿ ðàñïðîñòðàíåíèÿ àêòóàëüíûõ
íàó÷íûõ ðàçðàáîòîê â îáëàñòè ðåïðîäóêòèâíîé ìåäèöèíû è ãåíåòèêè, îáìåíà íàó÷-
íûì îïûòîì è ïðîäâèæåíèÿ íîâûõ èäåé ñðåäè øèðîêîé íàó÷íîé îáùåñòâåííîñòè.

Â ýòîì âûïóñêå ìû ïðåäñòàâëÿåì ðåçóëüòàòû øèðîêîìàñøòàáíûõ íàó÷íûõ èññëå-
äîâàíèé â îáëàñòÿõ ðåïðîäóêòèâíîãî çäîðîâüÿ, àíäðîëîãèè, ýìáðèîëîãèè è ãåíåòè-

êè. Â ñòàòüÿõ, ïðåäñòàâëåííûõ èññëåäîâàòåëÿìè, ðàññìàòðèâàþòñÿ ñîâðåìåííûå ìåòîäû äèàãíîñòèêè è ëå-
÷åíèÿ, à òàêæå íîâûå òåõíîëîãèè â ðåïðîäóêòèâíîé ìåäèöèíå. Â ÷àñòíîñòè, âíèìàíèå óäåëåíî íàó÷íûì
ïîäõîäàì ê ëå÷åíèþ áåñïëîäèÿ, âûÿâëåíèþ ãåíåòè÷åñêèõ çàáîëåâàíèé è ñîõðàíåíèþ ðåïðîäóêòèâíîãî çäî-
ðîâüÿ. Èññëåäîâàíèÿ, îïóáëèêîâàííûå â æóðíàëå, íå òîëüêî àíàëèçèðóþò òåîðåòè÷åñêèå àñïåêòû, íî è äå-
ìîíñòðèðóþò èõ ïðàêòè÷åñêîå ïðèìåíåíèå â ìåäèöèíñêîé ïðàêòèêå.

Îñíîâíàÿ çàäà÷à íàøåãî æóðíàëà — äîíåñåíèå íàó÷íûõ èññëåäîâàíèé äî øèðîêîé àóäèòîðèè è ñîçäàíèå
ïðî÷íîãî ìîñòà ìåæäó íàóêîé è ïðàêòèêîé. Ìû òåñíî ñîòðóäíè÷àåì ñ íàøèìè àâòîðàìè è íàó÷íûìè ïàðò-
íåðàìè, ñòðåìÿñü ðàçâèâàòü íîâûå çíàíèÿ è ðàñïðîñòðàíÿòü ïåðåäîâûå òåõíîëîãèè. ×åðåç íàø æóðíàë ìû
èíôîðìèðóåì ñïåöèàëèñòîâ î íîâåéøèõ äîñòèæåíèÿõ â îáëàñòè ðåïðîäóêòèâíîé ìåäèöèíû è ãåíåòèêè, êðóï-
íûõ íàó÷íûõ èññëåäîâàíèÿõ è ñîâðåìåííûõ ïîäõîäàõ, ñïîñîáñòâóþùèõ óëó÷øåíèþ ìåäèöèíñêîé ïðàêòèêè.

Íàó÷íûå èññëåäîâàíèÿ è èííîâàöèè â îáëàñòè ðåïðîäóêòèâíîé ìåäèöèíû, ïðîâîäèìûå â Ðåñïóáëèêå Óçáå-
êèñòàí, îêàçûâàþò çíà÷èòåëüíîå âëèÿíèå íå òîëüêî íà ðåãèîíàëüíûé óðîâåíü, íî è íà ìèðîâîå ìåäèöèíñêîå
ñîîáùåñòâî. Íàøè íàó÷íûå ðàçðàáîòêè îòêðûâàþò íîâûå ãîðèçîíòû â ëå÷åíèè áåñïëîäèÿ, óëó÷øåíèè çäîðîâüÿ
äåòåé, ïðîôèëàêòèêå ãåíåòè÷åñêèõ çàáîëåâàíèé è äðóãèõ âàæíûõ íàïðàâëåíèÿõ ìåäèöèíû. Äîñòèæåíèÿ â ñôå-
ðå ìåäèöèíû è ãåíåòèêè ñîçäàþò íîâûå âîçìîæíîñòè êàê äëÿ ïðàêòèêóþùèõ âðà÷åé, òàê è äëÿ èññëåäîâàòåëåé.
Ýòîò âûïóñê íàøåãî æóðíàëà ñëóæèò ïðîäîëæåíèþ ýòèõ ïðîöåññîâ è èõ àêòèâíîìó ðàçâèòèþ.

Íàøè ïóáëèêàöèè îõâàòûâàþò íå òîëüêî òåîðåòè÷åñêèå èññëåäîâàíèÿ, íî è ïðåäëàãàåìûå ïðàêòè÷åñêèå
ðåøåíèÿ, êîòîðûå ìîæíî âíåäðèòü â ìåäèöèíñêóþ ïðàêòèêó. Ïðèìåíåíèå ýòèõ çíàíèé íà ïðàêòèêå ïîìî-
æåò ïîâûñèòü óðîâåíü ðåïðîäóêòèâíîãî çäîðîâüÿ, âíåäðèòü ñîâðåìåííûå ìåäèöèíñêèå òåõíîëîãèè è ðàñ-
ïðîñòðàíèòü ïåðåäîâûå íàó÷íûå ðàçðàáîòêè â îáëàñòè ãåíåòèêè. Ìû ïðèçûâàåì íàó÷íîå ñîîáùåñòâî ê àê-
òèâíîìó ñîòðóäíè÷åñòâó, îáìåíó çíàíèÿìè è ó÷àñòèþ â ãëîáàëüíîì ìåäèöèíñêîì è íàó÷íîì äèàëîãå.

Åùå îäèí âàæíûé àñïåêò ðàçâèòèÿ íàøåãî æóðíàëà — ïîâûøåíèå åãî ìåæäóíàðîäíîãî íàó÷íîãî ñòàòóñà. Íàøà
öåëü — âêëþ÷åíèå æóðíàëà â ìåæäóíàðîäíûå íàó÷íûå ðåéòèíãè, èíòåãðàöèÿ â âåäóùèå íàó÷íûå áàçû äàííûõ è
íàëàæèâàíèå òåñíîãî âçàèìîäåéñòâèÿ ñ ãëîáàëüíûì íàó÷íûì ñîîáùåñòâîì. Â ñâÿçè ñ ýòèì ìû ïðèãëàøàåì âñåõ
ñïåöèàëèñòîâ ïðåäñòàâèòü ñâîè íàó÷íûå ðàáîòû è ñòàòüè. Íàøà ðåäàêöèÿ ãîòîâà ïðåäîñòàâèòü âàì èäåàëüíóþ
ïëàòôîðìó íå òîëüêî äëÿ ïóáëèêàöèè âàøèõ èññëåäîâàíèé, íî è äëÿ ðàñøèðåíèÿ âàøèõ çíàíèé è îïûòà.

Ìû òàêæå âûðàæàåì èñêðåííþþ áëàãîäàðíîñòü íàøèì àâòîðàì, ðåöåíçåíòàì è ðåäàêöèîííîé êîìàíäå
çà èõ âêëàä â ñîçäàíèå êàæäîãî âûïóñêà æóðíàëà. Ìû ïðèãëàøàåì âàñ ïðåäñòàâëÿòü ñâîè ñòàòüè äëÿ ïîñëå-
äóþùèõ íîìåðîâ, àêòèâíî ó÷àñòâîâàòü â íàó÷íûõ äèñêóññèÿõ è äåëèòüñÿ ñâîèì îïûòîì ñ ïðîôåññèîíàëüíûì
ñîîáùåñòâîì.

Ïóáëèêàöèè â íàøåì æóðíàëå íå òîëüêî ñïîñîáñòâóþò ðàçâèòèþ íàó÷íîãî ñîòðóäíè÷åñòâà, íî è èãðàþò çíà-
÷èòåëüíóþ ðîëü âî âíåäðåíèè ñîâðåìåííûõ òåõíîëîãèé è èííîâàöèîííûõ ïîäõîäîâ â ìåäèöèíñêóþ ïðàêòèêó.

Êðîìå òîãî, â æóðíàëå ïðåäñòàâëåíû ìàòåðèàëû íàó÷íûõ èññëåäîâàíèé, êîíôåðåíöèé è ñåìèíàðîâ, ïî-
ñâÿùåííûõ âîïðîñàì ðåïðîäóêòèâíîé ìåäèöèíû è ãåíåòèêè. Ýòè ìàòåðèàëû ïîìîãóò ñïåöèàëèñòàì ñëåäèòü
çà ïîñëåäíèìè íàó÷íûìè äîñòèæåíèÿìè, ñîâðåìåííûìè ïîäõîäàìè è àêòóàëüíûìè âîïðîñàìè îòðàñëè.
Èññëåäîâàíèÿ, ïðåäñòàâëåííûå â æóðíàëå, îñíîâàíû íà ãëóáîêèõ íàó÷íûõ èçûñêàíèÿõ è èìåþò âûñîêóþ
ïðàêòè÷åñêóþ çíà÷èìîñòü.

Íàó÷íûå ïóáëèêàöèè âàæíû íå òîëüêî äëÿ ïîâûøåíèÿ òåîðåòè÷åñêèõ çíàíèé, íî è äëÿ èõ ïðàêòè÷åñêîãî
ïðèìåíåíèÿ. Èìåííî ïîýòîìó ìû ñòðåìèìñÿ ïîñòîÿííî ïîâûøàòü íàó÷íûé óðîâåíü æóðíàëà è äåëàòü âñå
íàó÷íûå èññëåäîâàíèÿ äîñòóïíûìè äëÿ øèðîêîé îáùåñòâåííîñòè. Ìû èñêðåííå áëàãîäàðèì âñåõ ñïåöèàëè-
ñòîâ è ïàðòíåðîâ,  âíîñÿùèõ ñâîé âêëàä â ñîçäàíèå è ðàçâèòèå íàøåãî èçäàíèÿ.

Ìû ïðèãëàøàåì âñå íàó÷íûå ñîîáùåñòâà,  èññëåäîâàòåëåé è ïðàêòèêóþùèõ âðà÷åé ê ïóáëèêàöèè ñâîèõ
ñòàòåé â íàøåì æóðíàëå. Íîâûå èññëåäîâàíèÿ, íàó÷íûå îòêðûòèÿ è ïåðñïåêòèâíûå ðàçðàáîòêè æäóò âàñ!

Ñ óâàæåíèåì, Äèëìóðîä Èðãàøåâ –
   Ãëàâíûé ðåäàêòîð æóðíàëà, Ïðåäñåäàòåëü Àññîöèàöèè ðåïðîäóêòèâíîé ìåäèöèíû Óçáåêèñòàíà,

Ãåíåðàëüíûé äèðåêòîð Èíñòèòóòà ðåïðîäóêòèâíîé ìåäèöèíû è ãåíåòèêè,
Ïðåçèäåíò õîëäèíãà «Doctor D», äîêòîð ìåäèöèíñêèõ íàóê.

Óâàæàåìûå ó÷åíûå, ñïåöèàëèñòû è èññëåäîâàòåëè!
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Óâàæàåìûé êîëëåêòèâ êëèíèêè

"Doctor D-IVF"!

Îò âñåé äóøè ïîçäðàâëÿåì âàñ ñ óñïåøíûì ïðîõîæäåíèåì
ñåðòèôèêàöèè ïî ìåæäóíàðîäíûì ñòàíäàðòàì ISO 9001:2015
è ISO 7101:2023 â ôåâðàëå 2025 ãîäà!

Ýòî äîñòèæåíèå - íå òîëüêî âàæíûé øàã íà ïóòè ïîâûøå-
íèÿ êà÷åñòâà ìåäèöèíñêèõ óñëóã, íî è ñâèäåòåëüñòâî òîãî,
÷òî ðàçâèòèå êëèíèêè âåäåòñÿ íà ñòðàòåãè÷åñêîé îñíîâå.
Ñèñòåìàòèçàöèÿ ïðîöåññîâ, ýôôåêòèâíîå âçàèìîäåéñòâèå
ìåæäó îòäåëåíèÿìè è, ñàìîå ãëàâíîå, áîëåå òùàòåëüíîå
âíèìàíèå ê ïîòðåáíîñòÿì ïàöèåíòîâ - âñå ýòî ðåçóëüòàò
âàøåãî ñàìîîòâåðæåííîãî òðóäà.

Æåëàåì âàì äàëüíåéøèõ âûñîêèõ äîñòèæåíèé, áëàãîïîëó÷èÿ
è óñïåõîâ â âàøåé áóäóùåé äåÿòåëüíîñòè!
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Ìèòîõîíäðèàëüíàÿ äèñôóíêöèÿ
â ïàòîãåíåçå æåíñêîãî áåñïëîäèÿ:
ñîâðåìåííûå êîíöåïöèè è èííîâàöèîííûå
òåðàïåâòè÷åñêèå ïîäõîäû (îáçîð ëèòåðàòóðû)

Øóêóðîâ Ô.È., Èðãàøåâ Ä.Ñ., Àõóíäæàíîâà Ô.Ã.

Òàøêåíòñêàÿ ìåäèöèíñêàÿ àêàäåìèÿ, Èíñòèòóò ðåïðîäóêòèâíîé ìåäèöèíû è ãåíåòèêè,

Òàøêåíò, Óçáåêèñòàí

Aííîòàöèÿ
Öåëü: Ïðîâåñòè àíàëèç ðîëè ìèòîõîíäðèàëüíîé äèñôóíêöèè â ïàòîãåíåçå

æåíñêîãî áåñïëîäèÿ, èçó÷èòü ñîâðåìåííûå ïîäõîäû ê äèàãíîñòèêå è òåðàïèè
äàííîé ïàòîëîãèè, à òàêæå îïðåäåëèòü ïåðñïåêòèâíûå èííîâàöèîííûå ìåòî-
äû êîððåêöèè ìèòîõîíäðèàëüíîé äèñôóíêöèè äëÿ óëó÷øåíèÿ ðåïðîäóêòèâ-
íûõ èñõîäîâ.

Ìàòåðèàëû è ìåòîäû. Âûïîëíåí îáçîð íàó÷íûõ ïóáëèêàöèé, ïðåäñòàâëåí-
íûõ â ýëåêòðîííûõ áàçàõ äàííûõ PubMed, Google Scholar è eLibrary, îïóáëè-
êîâàííûõ äî ÿíâàðÿ 2025 ãîäà. Îòáîð èñòî÷íèêîâ ïðîâîäèëñÿ â ñîîòâåòñòâèè
ñ ïðèíöèïàìè PRISMA. Èç 178 íàéäåííûõ ïóáëèêàöèé (64 èç PubMed, 25 èç
Google Scholar è 41 èç eLibrary) áûëè èñêëþ÷åíû äóáëèêàòû è ñòàòüè áåç ïîë-
íîãî òåêñòà. Â îêîí÷àòåëüíûé îáçîð âêëþ÷åíû 48 íàèáîëåå ðåëåâàíòíûõ ðà-
áîò, ðàññìàòðèâàþùèõ âçàèìîñâÿçü ìèòîõîíäðèàëüíîé äèñôóíêöèè è æåíñ-
êîãî áåñïëîäèÿ, à òàêæå ñîâðåìåííûå òåðàïåâòè÷åñêèå ñòðàòåãèè.

Ðåçóëüòàòû. Àíàëèç äàííûõ ïîêàçàë, ÷òî ìèòîõîíäðèàëüíàÿ äèñôóíêöèÿ
èãðàåò êëþ÷åâóþ ðîëü â ñíèæåíèè êà÷åñòâà îîöèòîâ, íàðóøåíèè îâóëÿöèè è
ñíèæåíèè ôåðòèëüíîñòè. Äîêàçàíî, ÷òî ìóòàöèè ìèòîõîíäðèàëüíîé ÄÍÊ
(mtDNA), ýíåðãåòè÷åñêèé äåôèöèò è îêñèäàòèâíûé ñòðåññ îêàçûâàþò íåãà-
òèâíîå âëèÿíèå íà ñòàáèëüíîñòü ãåíîìà îîöèòîâ è èõ ñïîñîáíîñòü ê îïëîäîò-
âîðåíèþ. Âêëþ÷åíèå â òåðàïèþ àíòèîêñèäàíòîâ (êîýíçèì Q10, ìåëàòîíèí, ðåñ-
âåðàòðîë), ìèòîõîíäðèàëüíîé çàìåùàþùåé òåðàïèè (MRT) è ÿäåðíîãî ïåðå-
íîñà äåìîíñòðèðóåò ïåðñïåêòèâíîñòü â âîññòàíîâëåíèè ìèòîõîíäðèàëüíûõ
ôóíêöèé è óëó÷øåíèè ðåïðîäóêòèâíûõ èñõîäîâ ó æåíùèí ñ áåñïëîäèåì.

Çàêëþ÷åíèå. Ïðåäñòàâëåííûé îáçîð ïîä÷åðêèâàåò, ÷òî ìèòîõîíäðèàëüíàÿ
äèñôóíêöèÿ ÿâëÿåòñÿ âàæíûì ïàòîãåíåòè÷åñêèì ôàêòîðîì æåíñêîãî áåñïëî-
äèÿ. Ñîâðåìåííûå èííîâàöèîííûå ïîäõîäû, íàïðàâëåííûå íà êîððåêöèþ ìè-
òîõîíäðèàëüíûõ íàðóøåíèé, îòêðûâàþò íîâûå ïåðñïåêòèâû â ëå÷åíèè áåñ-
ïëîäèÿ è ïîâûøåíèè ýôôåêòèâíîñòè âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõ-
íîëîãèé. Îäíàêî äëÿ ïîëíîöåííîãî âíåäðåíèÿ äàííûõ ìåòîäîâ â êëèíè÷åñ-
êóþ ïðàêòèêó íåîáõîäèìû äàëüíåéøèå èññëåäîâàíèÿ, íàïðàâëåííûå íà îöåí-
êó èõ áåçîïàñíîñòè è äîëãîñðî÷íîé ýôôåêòèâíîñòè.

Êëþ÷åâûå ñëîâà: æåíñêîå áåñïëîäèå; ìèòîõîíäðèàëüíàÿ äèñôóíêöèÿ; îê-
ñèäàòèâíûé ñòðåññ; âñïîìîãàòåëüíûå ðåïðîäóêòèâíûå òåõíîëîãèè; ìèòîõîí-
äðèàëüíàÿ òåðàïèÿ.
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Ayollar bepushtligi patogenezida mitoxondrial
disfunksiya: zamonaviy konsepsiyalar
va innovatsion terapevtik yondashuvlar
(adabiyotlar sharhi)

Shukurov F. I., Irgashev D.S., Axundjanova F.G.

Toshkent tibbiyot akademiyasi, Reproduktiv tibbiyot va genetika instituti,

Toshkent, O‘zbekiston

Annotatsiya
Maqsad: Ayollar bepushtligi patogenezida mitoxondrial disfunksiyaning o‘rnini

tahlil qilish, ushbu kasallikni tashxislash va davolash bo‘yicha zamonaviy yondashuv-
larni o‘rganish, shuningdek, reproduktiv natijalarni yaxshilash uchun mitoxondri-
al disfunksiyani korreksiya qilishning istiqbolli innovatsion usullarini aniqlash.

Material va usullar: 2025-yil yanvar oyiga qadar PubMed, Google Scholar va
eLibrary elektron ma’lumotlar bazalarida chop etilgan ilmiy maqolalar tahlil qilin-
di. Manbalar PRISMA tamoyillariga muvofiq tanlab olindi. 178 ta topilgan maqola-
lardan (PubMed – 64, Google Scholar – 25, eLibrary – 41) dublikatsiyalar va to‘liq
matnga ega bo‘lmagan maqolalar chiqarib tashlandi. Yakuniy tahlilga 48 ta eng
muhim va dolzarb ishlar kiritildi, ular mitoxondrial disfunksiya va ayollar bepusht-
ligi o‘rtasidagi bog‘liqlik hamda zamonaviy terapevtik yondashuvlarni yoritadi.

Natijalar: Tadqiqotlar natijalari shuni ko‘rsatadiki, mitoxondrial disfunksiya tu-
xum hujayra sifatining pasayishi, ovulyatsiya buzilishlari va fertilitetning kama-
yishiga olib keladi. Mitoxondrial DNK (mtDNA) mutatsiyalari, energetik kamchilik
va oksidativ stress tuxum hujayra genomining barqarorligi va uning urug‘lanish
qobiliyatiga salbiy ta’sir ko‘rsatishi aniqlangan. Antioksidant terapiya (koenzim Q10,
melatonin, resveratrol), mitoxondrial almashtirish terapiyasi (MRT) va yadroviy
transfer usullarining qo‘llanilishi mitoxondriya faoliyatini tiklash va ayollar bepusht-
ligi bilan bog‘liq reproduktiv muammolarni hal qilishda istiqbolli yechimlar sifati-
da tavsiya etiladi.

Xulosa: Ushbu adabiyotlar sharhi shuni ko‘rsatadiki, mitoxondrial disfunksiya
ayollar bepushtligining muhim patogenetik omillaridan biri hisoblanadi. Mitoxon-
drial disfunksiyani korreksiya qilishga yo‘naltirilgan zamonaviy innovatsion usul-
lar bepushtlikni davolash va yordamchi reproduktiv texnologiyalarning samarador-
ligini oshirishda katta imkoniyatlar yaratadi. Biroq ushbu usullarni klinik amali-
yotga joriy etishdan oldin ularning xavfsizligi va uzoq muddatli samaradorligini
baholash bo‘yicha qo‘shimcha tadqiqotlar talab etiladi.

Kalit so‘zlar: ayollar bepushtligi; mitoxondrial disfunksiya; oksidativ stress; yor-
damchi reproduktiv texnologiyalar; mitoxondrial terapiya.
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Annotation
Objective: To analyze the role of mitochondrial dysfunction in the pathogenesis

of female infertility, examine modern approaches to diagnosis and treatment, and
identify promising innovative strategies for correcting mitochondrial dysfunction
to improve reproductive outcomes.

Materials and Methods: A review of scientific publications indexed in the elec-
tronic databases PubMed, Google Scholar, and eLibrary was conducted, covering
articles published until January 2025. Source selection was performed in accor-
dance with PRISMA guidelines. Out of 178 initially identified articles (64 from
PubMed, 25 from Google Scholar, and 41 from eLibrary), duplicates and publica-
tions without full-text access were excluded. The final review included 48 most rel-
evant studies addressing the relationship between mitochondrial dysfunction and
female infertility, as well as modern therapeutic approaches.

Results: Data analysis demonstrated that mitochondrial dysfunction plays a key
role in reducing oocyte quality, disrupting ovulation, and decreasing fertility. It has
been established that mitochondrial DNA (mtDNA) mutations, energy deficiency,
and oxidative stress negatively affect oocyte genomic stability and fertilization po-
tential. The inclusion of antioxidant therapy (coenzyme Q10, melatonin, resvera-
trol), mitochondrial replacement therapy (MRT), and nuclear transfer has shown
promising results in restoring mitochondrial function and improving reproductive
outcomes in women with infertility.

Conclusion: This review highlights that mitochondrial dysfunction is a signifi-
cant pathogenetic factor in female infertility. Modern innovative approaches aimed
at correcting mitochondrial dysfunction offer new perspectives for infertility treat-
ment and enhancing the effectiveness of assisted reproductive technologies. How-
ever, further research is needed to assess the safety and long-term efficacy of these
methods before they can be fully integrated into clinical practice.

Keywords: female infertility; mitochondrial dysfunction; oxidative stress; assisted
reproductive technologies; mitochondrial therapy.
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INTRODUCTION
Female infertility is currently one of the most pressing

medical and biological issues worldwide, with an incidence
rate of 10–15% [29]. Reproductive health disorders,
particularly a decline in oocyte quality and ovarian
dysfunction, are often associated with mitochondrial
dysfunction [32]. Mitochondria serve as the primary source
of energy within cells, and their proper function is essential
for maintaining the physiological activity of oocytes [3].
Consequently, mitochondrial dysfunction is now considered
one of the key pathogenetic mechanisms of infertility.

According to the World Health Organization, every tenth
woman of reproductive age faces infertility [31]. The primary
causes of this condition include endocrine disorders, genetic
factors, environmental influences, and metabolic diseases [5].
Furthermore, contemporary research confirms the impact of
mitochondrial dysfunction on oocyte quality, demonstrating
its critical role in ovulation and fertilization potential [28].

Mitochondria are the principal organelles responsible for
energy metabolism in oocytes, and their optimal function

ensures normal oocyte development and genetic stability [7].
Studies have shown that mitochondrial DNA (mtDNA)
mutations and the heightened sensitivity of mitochondria to
oxidative stress contribute to the decline in oocyte quality
[8]. Thus, mitochondrial dysfunction not only leads to energy
deficiencies in oocytes but also negatively affects their genetic
stability [9].

The objective of this literature review is to examine the
role of mitochondrial dysfunction in female infertility,
analyze its significance in the pathogenesis of the condition,
and explore innovative therapeutic approaches aimed at
correcting this issue. The review focuses on modern
molecular-biological research and clinical applications,
assessing the impact of mitochondria on oocyte function and
reproductive health [10].

Mitochondria and Their Role
in Oocyte Function and Infertility
Mitochondria serve as the primary energy source for

normal oocyte development and function. Research indicates
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that mitochondrial dysfunction in oocytes has a detrimental
impact on their quality and fertilization potential [15].
Mitochondria play a crucial role in the metabolic activity of
oocytes. ATP, produced by mitochondria, is essential for
ovulation, oocyte maturation, and the fertilization process
with spermatozoa [16].

Mitochondrial DNA (mtDNA) mutations can disrupt
normal oocyte function, leading to abnormal embryonic
development. These mutations can be detected through
specialized mitochondrial diagnostic techniques [17].
Oxidative stress significantly affects mitochondrial function,
reducing ATP production in oocytes. As a result, oocytes
suffer from energy deficiency, which negatively impacts their
viability and reproductive potential [18].

Age-related mitochondrial changes contribute to a decline
in oocyte quality. With aging, mtDNA mutations accumulate,
and resistance to oxidative stress decreases, impairing
mitochondrial function in oocytes [19]. Given these findings,
improving mitochondrial function is a critical aspect of
restoring reproductive health and treating infertility. The
following section will explore innovative therapeutic
approaches aimed at enhancing mitochondrial activity,
including mitochondrial restoration techniques, antioxidant
therapy, and mitochondrial donation strategies.

Key Functions of Mitochondria in Oocytes
Mitochondria are vital organelles responsible for energy

production and maintaining metabolic homeostasis in cells.
Their primary functions include:

1. Energy supply (ATP production)  – Oxidative
phosphorylation in mitochondria generates the energy
required for oocyte function and maturation.

2. Regulation of oxidative stress – Mitochondria
modulate the levels of reactive oxygen species (ROS),
ensuring cellular antioxidant defense mechanisms.

3. Control of apoptosis (programmed cell death) –
Mitochondria regulate the elimination of improperly
developed or damaged oocytes.

4. Storage and transmission of genetic information –
mtDNA is maternally inherited and plays a crucial role in
determining oocyte quality and reproductive success [20].

Understanding the role of mitochondrial function in
oocyte development and fertilization is essential for
advancing infertility treatments. The next section will provide
an in-depth analysis of therapeutic strategies designed to
restore mitochondrial activity and improve reproductive
outcomes.

Mitochondrial Dysfunction and Its
Impact on Oocyte Quality and Fertility
Studies indicate that impaired mitochondrial function in

oocytes can lead to an inability to meet their energy demands,
ultimately resulting in infertility [21].

Oxidative Stress and Its Effects on Oocyte Quality
Oxidative stress is a process in which an excessive

accumulation of reactive oxygen species (ROS) damages cells
and mitochondria. This phenomenon can significantly reduce
oocyte quality and disrupt fertilization potential [22].

• Oxidative stress damages mitochondrial membranes
in oocytes, slowing ATP production.

• DNA damage and mitochondrial dysfunction are
exacerbated by oxidative stress, accelerating oocyte
apoptosis.

• Dysfunction of the antioxidant defense system

weakens the protection against oxidative stress, leading to
impaired oocyte function.

To mitigate oxidative stress, antioxidant therapy is
utilized, including compounds such as vitamin C, vitamin E,
coenzyme Q10, and resveratrol [23].

Mitochondrial DNA (mtDNA) and Its Susceptibility
to Oxidative Damage
Unlike nuclear DNA, mitochondrial DNA lacks a robust

protective mechanism and is more vulnerable to oxidative
stress [24].

• mtDNA mutations impair energy production in
oocytes.

• Age-related changes in mtDNA contribute to a decline
in ovarian reserve and oocyte quality.

• Clonal mtDNA mutations weaken mitochondrial
function in oocytes, leading to abnormal embryonic
development [25].

Among emerging therapeutic strategies, mitochondrial
transfer technology and mitochondrial donation are being
explored as effective methods to combat infertility [26].

Mitochondrial Bioenergetics and Its Role
in Oocyte Development
One of the primary functions of mitochondria is to

generate ATP, which is essential for oocyte maturation and
development. Energy deficiency is a major consequence of
mitochondrial dysfunction, disrupting normal oocyte growth
[27]. Reduced energy resources slow metabolic processes in
oocytes, negatively impacting embryonic development [28].

• Mitochondrial bioenergetic dysfunction lowers oocyte
fertilization potential, reducing the success rate of in vitro
fertilization (IVF).

• Nutraceutical and pharmacological therapies aimed
at enhancing mitochondrial activity show promise in
improving oocyte quality and reproductive outcomes [29].

By restoring mitochondrial function through innovative
therapeutic approaches, infertility treatments can be
significantly improved, offering new prospects for
reproductive medicine.

Female infertility is currently one of the most pressing
medical and biological issues worldwide, with an incidence
rate of 10–15% [29]. Reproductive health disorders,
particularly a decline in oocyte quality and ovarian
dysfunction, are often associated with mitochondrial
dysfunction [32]. Mitochondria serve as the primary source
of energy within cells, and their proper function is essential
for maintaining the physiological activity of oocytes [3].
Consequently, mitochondrial dysfunction is now considered
one of the key pathogenetic mechanisms of infertility.

According to the World Health Organization, every tenth
woman of reproductive age faces infertility [31]. The primary
causes of this condition include endocrine disorders, genetic
factors, environmental influences, and metabolic diseases [5].
Furthermore, contemporary research confirms the impact
of mitochondrial dysfunction on oocyte quality,
demonstrating its critical role in ovulation and fertilization
potential [28].

Mitochondria are the principal organelles responsible for
energy metabolism in oocytes, and their optimal function
ensures normal oocyte development and genetic stability [7].
Studies have shown that mitochondrial DNA (mtDNA)
mutations and the heightened sensitivity of mitochondria to
oxidative stress contribute to the decline in oocyte quality
[8]. Thus, mitochondrial dysfunction not only leads to energy
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deficiencies in oocytes but also negatively affects their genetic
stability [9].

The objective of this literature review is to examine the
role of mitochondrial dysfunction in female infertility,
analyze its significance in the pathogenesis of the condition,
and explore innovative therapeutic approaches aimed at
correcting this issue. The review focuses on modern
molecular-biological research and clinical applications,
assessing the impact of mitochondria on oocyte function and
reproductive health [10].

Mitochondria and Their Role in Oocyte
Function and Infertility
Mitochondria serve as the primary energy source for

normal oocyte development and function. Research indicates
that mitochondrial dysfunction in oocytes has a detrimental
impact on their quality and fertilization potential [15].

• Mitochondria play a crucial role in the metabolic
activity of oocytes. ATP, produced by mitochondria, is
essential for ovulation, oocyte maturation, and the
fertilization process with spermatozoa [16].

• Mitochondrial DNA (mtDNA) mutations can disrupt
normal oocyte function, leading to abnormal embryonic
development. These mutations can be detected through
specialized mitochondrial diagnostic techniques [17].

• Oxidative stress significantly affects mitochondrial
function, reducing ATP production in oocytes. As a result,
oocytes suffer from energy deficiency, which negatively
impacts their viability and reproductive potential [18].

• Age-related mitochondrial changes contribute to a
decline in oocyte quality. With aging, mtDNA mutations
accumulate, and resistance to oxidative stress decreases,
impairing mitochondrial function in oocytes [19].

Given these findings, improving mitochondrial function is
a critical aspect of restoring reproductive health and treating
infertility. The following section will explore innovative
therapeutic approaches aimed at enhancing mitochondrial
activity, including mitochondrial restoration techniques,
antioxidant therapy, and mitochondrial donation strategies.

Key Functions of Mitochondria in Oocytes
Mitochondria are vital organelles responsible for energy

production and maintaining metabolic homeostasis in cells.
Their primary functions include:

1. Energy supply (ATP production)  – Oxidative
phosphorylation in mitochondria generates the energy
required for oocyte function and maturation.

2. Regulation of oxidative stress – Mitochondria
modulate the levels of reactive oxygen species (ROS),
ensuring cellular antioxidant defense mechanisms.

3. Control of apoptosis (programmed cell death) –
Mitochondria regulate the elimination of improperly
developed or damaged oocytes.

4. Storage and transmission of genetic information –
mtDNA is maternally inherited and plays a crucial role in
determining oocyte quality and reproductive success [20].

Understanding the role of mitochondrial function in oocyte
development and fertilization is essential for advancing
infertility treatments. The next section will provide an in-depth
analysis of therapeutic strategies designed to restore
mitochondrial activity and improve reproductive outcomes.

Modern Diagnostic Approaches for Mitochondrial
Dysfunction in Female Infertility
Currently, extensive research is being conducted on

innovative therapeutic strategies aimed at restoring
mitochondrial function to correct female infertility. The
following section provides a detailed overview of these
therapeutic approaches.

Diagnostic Methods for Mitochondrial
Dysfunction in Infertility
Several advanced diagnostic techniques have been

developed to assess mitochondrial dysfunction and
infertility-related conditions. These methods help evaluate
the energy status, metabolism, and genetic structure of
oocytes and other reproductive cells.

Biochemical Analyses
Biochemical tests serve as the primary diagnostic method

for evaluating mitochondrial energy production capacity and
identifying metabolic abnormalities.

• ATP Level Measurement – Assessing the amount of
adenosine triphosphate (ATP) produced by mitochondria is
crucial for determining oocyte quality.

• Reactive Oxygen Species (ROS) Quantification – This
test measures oxidative stress levels, as excessive ROS is a
key indicator of mitochondrial dysfunction.

• Lactate and Pyruvate Analysis – This method is
essential for evaluating the balance between aerobic and
anaerobic metabolism [30].

Molecular-Genetic Analysis
Molecular-genetic techniques are used to identify

mitochondrial DNA (mtDNA) mutations, deletions, and
replication disorders:

• Polymerase Chain Reaction (PCR) and Sequencing –
Detects mitochondrial DNA mutations and assesses their
impact on oocyte quality.

• mtDNA Copy Number Analysis – Research indicates
that a decrease in mtDNA copy number negatively affects
oocyte fertilization potential [31].

Mitochondrial Functional Assessment in Oocytes
Several advanced techniques have been developed to

evaluate mitochondrial activity in oocytes:
• Membrane Potential and Mitochondrial Function

Assessment
� JC-1 or TMRE Dyes – Fluorescent dyes used to

measure mitochondrial membrane potential, allowing
differentiation between healthy and damaged mitochondria.
� Respiratory Activity Analysis – Evaluates oxygen

consumption rate and mitochondrial electron transport chain
function.

• Structural and Functional Mitochondrial Analysis
� Electron Microscopy (EM) – Examines the structure

and internal composition of mitochondria, including the
shape and density of mitochondrial cristae.
� Western Blot and Immunoblot Analysis – Identifies

mitochondrial biomarkers and their metabolic activity [32].
Innovative Technologies for Diagnosing Infertility
and Mitochondrial Dysfunction
• Metabolomics and Oocyte Metabolism Analysis
� Gas Chromatography-Mass Spectrometry (GC-MS)

and Nuclear Magnetic Resonance (NMR) Spectroscopy –
Identifies metabolic changes in oocytes and follicular fluid.
� Single-cell RNA Sequencing – Evaluates

mitochondrial activity and transcriptional changes in oocytes
[33].

• Fluorescent and Confocal Microscopy
� Live-cell Imaging – Enables real-time monitoring of

mitochondrial dynamics and movement in oocytes.



13Reproductive Medicine and Genetics®

• Oxygenation Analysis
� SeaHorse Respirometry – Measures mitochondrial

oxygen consumption rate and bioenergetic activity.
These diagnostic methods are crucial for detecting

mitochondrial dysfunction at an early stage and developing
effective treatment strategies to improve female reproductive
health.

Female infertility is currently one of the most pressing
medical and biological issues worldwide, with an incidence
rate of 10–15% [29]. Reproductive health disorders,
particularly a decline in oocyte quality and ovarian
dysfunction, are often associated with mitochondrial
dysfunction [32]. Mitochondria serve as the primary source
of energy within cells, and their proper function is essential
for maintaining the physiological activity of oocytes [3].
Consequently, mitochondrial dysfunction is now considered
one of the key pathogenetic mechanisms of infertility.

According to the World Health Organization, every tenth
woman of reproductive age faces infertility [31]. The primary
causes of this condition include endocrine disorders, genetic
factors, environmental influences, and metabolic diseases [5].
Furthermore, contemporary research confirms the impact of
mitochondrial dysfunction on oocyte quality, demonstrating its
critical role in ovulation and fertilization potential [28].

Mitochondria are the principal organelles responsible for
energy metabolism in oocytes, and their optimal function
ensures normal oocyte development and genetic stability [7].
Studies have shown that mitochondrial DNA (mtDNA)
mutations and the heightened sensitivity of mitochondria to
oxidative stress contribute to the decline in oocyte quality [8].
Thus, mitochondrial dysfunction not only leads to energy
deficiencies in oocytes but also negatively affects their genetic
stability [9].

The objective of this literature review is to examine the
role of mitochondrial dysfunction in female infertility,
analyze its significance in the pathogenesis of the condition,
and explore innovative therapeutic approaches aimed at
correcting this issue. The review focuses on modern
molecular-biological research and clinical applications,
assessing the impact of mitochondria on oocyte function and
reproductive health [10].

Mitochondria and Their Role in Oocyte Function
and Infertility
Mitochondria serve as the primary energy source for

normal oocyte development and function. Research indicates
that mitochondrial dysfunction in oocytes has a detrimental
impact on their quality and fertilization potential [15].

• Mitochondria play a crucial role in the metabolic
activity of oocytes. ATP, produced by mitochondria, is
essential for ovulation, oocyte maturation, and the
fertilization process with spermatozoa [16].

• Mitochondrial DNA (mtDNA) mutations can disrupt
normal oocyte function, leading to abnormal embryonic
development. These mutations can be detected through
specialized mitochondrial diagnostic techniques [17].

• Oxidative stress significantly affects mitochondrial
function, reducing ATP production in oocytes. As a result,
oocytes suffer from energy deficiency, which negatively
impacts their viability and reproductive potential [18].

• Age-related mitochondrial changes contribute to a
decline in oocyte quality. With aging, mtDNA mutations
accumulate, and resistance to oxidative stress decreases,
impairing mitochondrial function in oocytes [19].

Given these findings, improving mitochondrial function
is a critical aspect of restoring reproductive health and
treating infertility. The following section will explore
innovative therapeutic approaches aimed at enhancing
mitochondrial activity, including mitochondrial restoration
techniques, antioxidant therapy, and mitochondrial donation
strategies.

Key Functions of Mitochondria in Oocytes
Mitochondria are vital organelles responsible for energy

production and maintaining metabolic homeostasis in cells.
Their primary functions include:

1. Energy supply (ATP production)  – Oxidative
phosphorylation in mitochondria generates the energy
required for oocyte function and maturation.

2. Regulation of oxidative stress – Mitochondria
modulate the levels of reactive oxygen species (ROS),
ensuring cellular antioxidant defense mechanisms.

3. Control of apoptosis (programmed cell death) –
Mitochondria regulate the elimination of improperly
developed or damaged oocytes.

4. Storage and transmission of genetic information –
mtDNA is maternally inherited and plays a crucial role in
determining oocyte quality and reproductive success [20].

Understanding the role of mitochondrial function in
oocyte development and fertilization is essential for
advancing infertility treatments. The next section will provide
an in-depth analysis of therapeutic strategies designed to
restore mitochondrial activity and improve reproductive
outcomes.

Modern Diagnostic Approaches for Mitochondrial
Dysfunction in Female Infertility
Currently, extensive research is being conducted on

innovative therapeutic strategies aimed at restoring
mitochondrial function to correct female infertility. The
following section provides a detailed overview of these
therapeutic approaches.

Diagnostic Methods for Mitochondrial
Dysfunction in Infertility
Several advanced diagnostic techniques have been

developed to assess mitochondrial dysfunction and
infertility-related conditions. These methods help evaluate
the energy status, metabolism, and genetic structure of
oocytes and other reproductive cells.

Biochemical Analyses
Biochemical tests serve as the primary diagnostic method

for evaluating mitochondrial energy production capacity and
identifying metabolic abnormalities.

• ATP Level Measurement – Assessing the amount of
adenosine triphosphate (ATP) produced by mitochondria is
crucial for determining oocyte quality.

• Reactive Oxygen Species (ROS) Quantification – This
test measures oxidative stress levels, as excessive ROS is a
key indicator of mitochondrial dysfunction.

• Lactate and Pyruvate Analysis – This method is
essential for evaluating the balance between aerobic and
anaerobic metabolism [30].

Molecular-Genetic Analysis
Molecular-genetic techniques are used to identify

mitochondrial DNA (mtDNA) mutations, deletions, and
replication disorders:

• Polymerase Chain Reaction (PCR) and Sequencing –
Detects mitochondrial DNA mutations and assesses their
impact on oocyte quality.
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• mtDNA Copy Number Analysis – Research indicates
that a decrease in mtDNA copy number negatively affects
oocyte fertilization potential [31].

Mitochondrial Functional Assessment in Oocytes
Several advanced techniques have been developed to

evaluate mitochondrial activity in oocytes:
• Membrane Potential and Mitochondrial Function

Assessment
� JC-1 or TMRE Dyes – Fluorescent dyes used to

measure mitochondrial membrane potential, allowing
differentiation between healthy and damaged mitochondria.
� Respiratory Activity Analysis – Evaluates oxygen

consumption rate and mitochondrial electron transport chain
function.

• Structural and Functional Mitochondrial Analysis
� Electron Microscopy (EM) – Examines the structure

and internal composition of mitochondria, including the
shape and density of mitochondrial cristae.
� Western Blot and Immunoblot Analysis – Identifies

mitochondrial biomarkers and their metabolic activity [32].

Recent Research on Mitochondrial Dysfunction
and Infertility
In recent years, several important scientific studies have

been conducted to evaluate the effectiveness of mitochondrial
restoration therapies in improving oocyte quality and treating
infertility.

Key Research Areas:
• Mitochondrial DNA Mutations and Oocyte Quality
� Studies have demonstrated that mtDNA mutations

impair ATP production in oocytes, leading to reduced
fertilization potential [37].
� Age-related mitochondrial dysfunction negatively

affects oocyte maturation and fertilization [38].
• Effectiveness of Antioxidant Therapy
� Research confirms that CoQ10 supplementation

enhances ATP production in oocytes and improves
fertilization rates [39].

� Melatonin’s antioxidant properties protect oocytes
from oxidative stress [40,41].

• Mitochondrial Transfer and Nuclear Donation
Techniques
� Mitochondrial replacement therapy (MRT) helps

restore mitochondrial function in oocytes [42].
� Cytoplasmic transfer improves oocyte quality in older

women [43,44].
• Stem Cell Therapy and Mitochondrial Restoration
� Mesenchymal stem cells (MSCs) can restore ovarian

function and enhance mitochondrial activity in oocytes
[45,46].
� Mitochondrial transplantation into oocytes can correct

mitochondrial dysfunction [47,48].
Conclusion
Mitochondrial dysfunction plays a critical role in the

pathogenesis of female infertility. Recent research confirms
the importance of mitochondria in determining oocyte
quality. Mutations in mitochondrial DNA (mtDNA), energy
production deficiencies, and oxidative stress contribute to
decreased fertilization potential and reproductive
complications.

Analysis suggests that mitochondrial abnormalities in
oocytes are not only linked to infertility but also to abnormal
embryonic development and pregnancy loss. Therefore,
therapeutic approaches aimed at correcting mitochondrial
dysfunction present new opportunities for infertility
treatment.

Mitochondrial dysfunction is increasingly recognized as a
key factor in female infertility, and modern medicine is
exploring various innovative solutions to address this
challenge. Antioxidant therapy, mitochondrial
transplantation, gene editing, and cell therapy are among the
promising strategies. Ongoing scientific investigations aim
to optimize these therapies and integrate them into clinical
practice. In the future, mitochondrial-targeted treatments are
expected to play a significant role in enhancing reproductive
health. Expanding research efforts and ensuring the clinical
applicability of these therapeutic strategies will be essential.
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Miokarditdan so‘ng homilador ayollarni
boshqarishni optimallashtirish:
prognoz mezonlari va taktikasi

Sharipova Feruza Xayrullaevna, Mustaqil izlanuvchi, RIO va BSIATMTSHF, Akusher ginekolog

An Andrey Vladimirovich, TTA Akusherlik ginekologiya kafedrasi dotsenti, t.f.d.

Miokarditni boshdan kechirgan homilador ayollar
uchun prognostik mezonlarni aniqlash va tasdiqlash
hamda samarali davolash strategiyalarini ishlab chiqish
zarurati mavjud. Yurak-qon tomir tibbiyoti sohasidagi
yutuqlarga qaramay, ushbu yuqori xavfli
homiladorliklarni olib borishga xos bo‘lgan klinik
ko‘rsatmalarda bo‘shliq saqlanib qolmoqda (Miller et al.,
2019). Hozirgi adabiyotlarda homilador ayollarda
miokardit belgilari ko‘pincha o‘ziga xos xususiyatga ega
emasligi, bu esa erta tashxis qo‘yish va aralashuvni
qiyinlashtirishi ko‘rsatilgan. Tadqiqotlar shuni
ko‘rsatdiki, homiladorlik miokardit belgilarini
kuchaytirishi, ona va homilaning og‘ir asoratlariga,
jumladan, surunkali bachadon ichi gipoksiyasi va homila
o‘sishining kechikishiga olib kelishi mumkin (Lee et al.,
2022).

So‘nggi tadqiqotlar yurak-qon tomir kasalliklari
bo‘lgan homilador ayollarni olib borishda optimal
natijalarni ta’minlash uchun kardiologiya, akusherlik va
neonatologiyani birlashtirgan holda multidissiplinar
yondashuvning muhimligini ta’kidlaydi (Davis et al.,
2020). Ushbu yondashuv tug‘ruqdan oldingi kompleks
parvarish, yurak-qon tomir disfunksiyasini erta aniqlash
va homiladorlik davrida miokardit bilan bog‘liq xavflarni
kamaytirish uchun moslashtirilgan terapevtik
strategiyalarni o‘z ichiga oladi. Bundan tashqari,

Muqaddima
Homilador ayollarda yurak-qon tomir tizimining

normal ishlashining buzilishi katta qiyinchilik tug‘diradi,
chunki yurak-qon tomir kasalliklari (YUQTK) homilador
ayollarda eng keng tarqalgan ekstragenital kasalliklar
guruhi bo‘lib, onalar va perinatal o‘limning asosiy
sabablaridan biridir. Yurak-qon tomir kasalliklari
homilador ayollarda ekstragenital patologiyaning 80%
gacha uchraydi, bu esa yo‘ldosh yetishmovchiligi,
surunkali bachadon ichi gipoksiyasi va homila o‘sishining
cheklanishi kabi asoratlarga olib keladi (Ignatko et al.,
2016). Ushbu holatlar onalik va perinatal natijalarni
yaxshilash uchun optimallashtirilgan boshqaruv
strategiyalarini ishlab chiqish zarurligini ko‘rsatadi.

Homiladorlik davrida hatto sog‘lom ayollar ham
gemodinamik jihatdan sezilarli o‘zgarishlarga duchor
bo‘ladilar, chunki ularning organizmi homiladorlik va tug‘ish
paytida kuchaygan talablarga moslashadi. Ushbu o‘zgarishlar
miokardit kabi oldindan mavjud bo‘lgan yurak-qon tomir
kasalliklari bo‘lgan ayollarda yanada aniqroq namoyon
bo‘ladi, bu yerda homiladorlik mavjud disfunksiyani
kuchaytirishi mumkin, bu esa ona va homila uchun xavflarni
oshiradi (Smith et al., 2020). Miokardit, ayniqsa gripp, o‘tkir
respirator infeksiyalar va pnevmoniyadan keyin
homiladorlikning salbiy oqibatlari uchun muhim xavf omili
bo‘lib qolmoqda (Johnson et al., 2021).

Annotatsiya
Kirish: Homiladorlik davrida miokardit ona va homila salomatligi uchun jiddiy xavf tug‘diradi, ko‘pincha

mavjud yurak-qon tomir tizimi buzilishlarini yanada og‘irlashtiradi va salbiy oqibatlarga olib keladi. Hozirgi
kunda yurak-qon tomir kasalliklarini davolashda erishilgan yutuqlarga qaramay, miokardit bilan asoratlangan
homiladorlikni boshqarish bo‘yicha aniq klinik ko‘rsatmalar hali ham yetarli emas.

Tadqiqot maqsadi: Miokardit bilan kasallangan ayollarda homiladorlikning salbiy oqibatlarini bashorat qilish
mezonlarini aniqlash, ona hamda perinatal natijalarni yaxshilash uchun optimallashtirilgan boshqaruv
strategiyalarini ishlab chiqish.

Usullar: Miokardit tashxisi qo‘yilgan 74 nafar homilador ayollar orasida ambulatoriya kartalarining
retrospektiv tahlili va prospektiv kuzatuv tadqiqoti o‘tkazildi. Klinik, gemodinamik va biokimyoviy ko‘rsatkichlar
baholandi hamda xavf darajasini aniqlash uchun prognoz matritsasi ishlab chiqildi.

Natijalar: Tadqiqotda yurak urish tezligining oshishi (r=0,45, p<0,01), sistolik qon bosimi (r=0,40, p<0,05),
Troponin I (r=0,50, p<0,01), BNP (B tipdagi natriyuretik peptid) darajasi (r=0,55, p<0,01) va homiladorlikning
salbiy oqibatlari o‘rtasida sezilarli bog‘liqliklarni aniqlandi. Xususan, muddatidan oldin tug‘ish 25 %,
chaqaloqlarning kam vazni 18,8 % va chaqaloqlarni intensiv parvarish bo‘limiga yotqizish 15,6 % holatlarda
kuzatildi. Ishlab chiqilgan prognostik matritsa yuqori xavfli homiladorliklarni samarali aniqladi va individual
boshqaruv strategiyalarini ishlab chiqish imkonini berdi.

Xulosa: Klinik, gemodinamik va biokimyoviy ko‘rsatkichlarni prognostik matritsaga kiritish miokardit bilan
og‘rigan homilador ayollarda xavf darajasini baholash uchun qimmatli vosita hisoblanadi. Natijalarni
optimallashtirishda ko‘p tarmoqli yondashuv va zamonaviy tasvirlash usullari muhim ahamiyatga ega. Ushbu
natijalarni tasdiqlash va standartlashtirilgan klinik ko‘rsatmalarni ishlab chiqish uchun qo‘shimcha tadqiqotlar
o‘tkazish zarur.

Kalit so‘zlar: Miokardit, homiladorlik, prognostik mezonlar, onalik natijalari, perinatal natijalar, yurak-qon
tomir kasalliklari, xavf stratifikatsiyasi
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homilador ayollarda miokarditni erta aniqlash va
monitoring qilishda exokardiografiya va MRT kabi ilg‘or
tasvirlash usullarining roli tobora ko‘proq e’tirof
etilmoqda (Brown et al., 2023).

Tadqiqotning maqsadi
Tadqiqotning maqsadi miokarditni boshdan kechirgan

ayollarda homiladorlik kechishining prognostik
mezonlarini aniqlash va homiladorlik davrida
homiladorlikdan oldingi tayyorgarlik va olib borish
taktikasini ishlab chiqishdan iborat. Ushbu ehtiyojlarni
qondirish orqali biz moslashtirilgan aralashuvlar va xavf
darajasini tabaqalashtirish orqali onalik va perinatal
natijalarni yaxshilashga umid qilamiz (Garcia et al., 2023).
Tadqiqot quyidagi aniq maqsadlarga qaratilgan bo‘ladi:

• Miokardit bilan og‘rigan homilador ayollarning
ambulator kartalarini retrospektiv tahlil qilish.

• Miokarditdan keyin homilador ayollarning
homiladorlik muddatiga qarab akusherlik holati va klinik-
gemodinamik ko‘rsatkichlarni baholash.

• Akusherlik ko‘rsatkichlari va miokardit oqibatlari
o‘rtasidagi korrelyatsion bog‘liqliklarni aniqlash.

• Homiladorlikning og‘ir kechishi va noxush
oqibatlari xavfi yuqori bo‘lgan ayollarni aniqlash uchun
prognostik matritsani ishlab chiqish.

• Miokardit bilan kasallangan homilador ayollarni
davolash va tashxislash taktikasini optimallashtirish.

Ushbu maqsadlarga erishish orqali tadqiqot miokardit
bilan kasallangan homilador ayollarni klinik olib
borishdagi mavjud bo‘shliqlarni to‘ldirishga qaratilgan
bo‘lib, pirovardida sog‘liqni saqlash amaliyotchilari
uchun dalillarga asoslangan ko‘rsatmalarni ishlab
chiqishga yordam beradi.

MATERIALLAR VA USULLAR
Tadqiqot dizayni
Ushbu tadqiqot ambulatoriya yozuvlarining

retrospektiv tahlili va prospektiv kuzatuv tadqiqotidan
iborat edi. Retrospektiv tahlil miokarditni boshdan
kechirgan homilador ayollarning tibbiy yozuvlarini ko‘rib
chiqishni o‘z ichiga oldi. Prospektiv kuzatuv tadqiqoti
homiladorlik davrida miokardit bilan kasallangan 160
nafar homilador ayolni kuzatishni o‘z ichiga oldi.

Aholini o‘rganish
Tadqiqot birlamchi tibbiy-sanitariya yordami

muassasalarida davolanayotgan homilador ayollar
orasida o‘tkazildi. Tadqiqotga miokardit tashxisi qo‘yilgan
jami 160 nafar homilador ayol kiritilgan. Kiritish va
chiqarib tashlash mezonlari quyidagicha edi:

Ishtirok etish mezonlari:
• Miokardit tashxisi qo‘yilgan homilador ayollar.
• 12-32 haftalik homiladorlik davridagi ayollar.
• Tadqiqotda ishtirok etish uchun rozilik berilgan.
Istisno mezonlari:
• Homiladorlikni murakkablashtiradigan boshqa og‘ir

ekstragenital kasalliklarning mavjudligi.
• Anamnezda tug‘ma yurak kasalligi yoki surunkali

yurak yetishmovchiligi.
• Tadqiqotda ishtirok etishga rozilik bermagan.
Ma’lumotlarni to‘plash
Ma’lumotlar klinik tekshiruvlar, laboratoriya

tekshiruvlari va vizualizatsiya tadqiqotlari orqali

quyidagicha to‘plandi:
1. Klinik tekshiruvlar:
• Umumiy jismoniy ko‘rik.
• Akusherlik tekshiruvi, jumladan, homila tubi

balandligini o‘lchash, homilaning yurak urish tezligi va
homila harakatlarini baholash.

2. Instrumental tekshiruvlar:
• Homilaning ahvoli va yo‘ldosh funksiyasini

baholash uchun kichik chanoqning ultratovush (UTT) va
doppler tekshiruvi.

• Yurak ritmini kuzatish va anormalliklarni aniqlash
uchun elektrokardiografiya (EKG).

• Yurak tuzilishi va faoliyatini baholash uchun
exokardiografiya (ExoKG).

3. Laboratoriya tekshiruvlari:
• Umumiy qon tahlili (UQT) va siydik tahlili.
• Biokimyoviy testlar, shu jumladan, jigar funksional

testlari, buyrak funksional testlari va qon zardobidagi
elektrolitlar.

• Troponin I va B tipdagi natriyuretik peptid (BNP)
kabi miokard shikastlanishining o‘ziga xos markerlari.

4. Statistik tahlil:
• Ma’lumotlar statistik dasturlar (masalan, SPSS)

yordamida tahlil qilindi.
• Ma’lumotlarni umumlashtirish uchun tavsiflovchi

statistik ma’lumotlardan foydalanildi.
• Klinik, gemodinamik va biokimyoviy ko‘rsatkichlar

va homiladorlik natijalari o‘rtasidagi bog‘liqlikni aniqlash
uchun korrelyatsion tahlil o‘tkazildi.

• Prognostik omillarni aniqlash uchun ko‘p omilli
regression tahlil o‘tkazildi.

O‘rganish tartibi
1. Retrospektiv tahlil:
• Miokardit bilan og‘rigan ayollarda homiladorlik

natijalari to‘g‘risida tarixiy ma’lumotlarni to‘plash uchun
ambulatoriya yozuvlarini ko‘rib chiqish.

2. Perspektiv kuzatishlar:
• Tadqiqotga kiritilgan 160 nafar homilador ayolning

muntazam monitoringi va kuzatuvi.
• Homiladorlikning turli bosqichlarida akusherlik

holati va klinik-gemodinamik ko‘rsatkichlarni baholash.
• Homiladorlik natijalarini, shu jumladan, tug‘ruq

usuli, tug‘ruq paytidagi asoratlar va neonatal natijalarni
qayd etish.

Etik mulohazalar
• Tadqiqot protokoli Toshkent tibbiyot akademiya-

sining Institutsional ko‘rib chiqish kengashi (IRB)
tomonidan ko‘rib chiqildi va tasdiqlandi.

• Tadqiqotga kiritishdan oldin barcha ishtirokchi-
lardan xabardor qilingan rozilik olindi.

• Tadqiqot davomida bemor ma’lumotlarining
maxfiyligi saqlandi.

Kutilayotgan natijalar
• Miokardit bilan og‘rigan ayollarda homiladorlikning

salbiy oqibatlarining asosiy prognostik mezonlarini
aniqlash.

• Miokardit bilan kasallangan homilador ayollar
orasida xavf darajasini tabaqalashtirish uchun prognostik
matritsani ishlab chiqish.

• Miokardit bilan asoratlangan homiladorlikni olib
borishning terapevtik va diagnostik strategiyalarini
optimallashtirish.

Ushbu vazifalarni tizimli ravishda hal qilish orqali
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tadqiqot miokardit bilan kasallangan ayollarning klinik
ko‘rsatmalarini takomillashtirish va ona hamda perinatal
salomatlik natijalarini yaxshilashga qaratilgan.

NATIJALAR
Bemorlar demografiyasi va dastlabki xususiyatlari
Tadqiqotda miokardit tashxisi qo‘yilgan 160 nafar

homilador ayol ishtirok etdi. Tadqiq qilinayotgan
populyatsiyaning asosiy xususiyatlari 1-jadvalda
umumlashtirilgan.

1-jadval
Tadqiqot guruhining asosiy xususiyatlari

Klinik va gemodinamik o‘zgarishlar
Klinik va gemodinamik ko‘rsatkichlar homila-

dorlikning turli bosqichlarida baholandi. Natijalar 2-
jadval va 1-rasmda keltirilgan.

2-jadval
Homiladorlikning turli bosqichlarida
klinik va gemodinamik ko‘rsatkichlar

Tavsiflar Qiymatlar
Yoshi (yillar), o‘rtacha ±

Standart og‘ish (SO) 28.5 ± 4.2

Tashxis qo‘yilgandagi homiladorlik

muddati (haftalar), o‘rtacha ± SO 18.3 ± 3.7

Avvalgi homiladorliklar, n (%)

Bepushtlar 50 (31.3%)

Qayta tug‘uvchilar 110 (68.7%)

Miokardit turlari, n (%)

Virusdan keyingi (postviral) 120 (75.0%)

Bakterial 30 (18.8%)

Boshqa sabablar 10 (6.3%)

Yondosh kasalliklar, n (%)

Gipertoniya kasalligi 40 (25.0%)

Qandli diabet 20 (12.5%)

Kasalligi yo‘q 100 (62.5%)

Ko‘rsatkichlar 12-20 hafta 21-30 hafta 31-40
weeks

Yurak urishi

(zarba/daq),

o‘rtacha ± Standart

o’g’ish (SO) 85 ± 10 90 ± 12 95 ± 15

Sistolik AB (mm/Hg),

o’rtacha ± SO 120 ± 10 125 ± 12 130 ± 15

Diastolik AB (mmHg),

o’rtacha ± SO 75 ± 8   78 ± 9 80 ± 10

Troponin I (ng/mL),

o’rtacha ± SO 0.05 ± 0.01 0.07 ± 0.02 0.08 ± 0.03

BNP (pg/mL),

o’rtacha ± SO 50 ± 20 70 ± 25 90 ± 30

1-rasm. Homiladorlik davrida gemodinamik o‘zgarishlar

Homiladorlik natijalari
Homiladorlik natijalari, shu jumladan tug‘ruq usuli,

tug‘ruq paytidagi asoratlar va neonatal natijalar 3-
jadvalda umumlashtirilgan.

3-jadval
Homiladorlik natijalari

Korrelyatsion tahlil
Klinik, gemodinamik va biokimyoviy ko‘rsatkichlar va

homiladorlik natijalari o‘rtasidagi bog‘liqlikni aniqlash
uchun korrelyatsion tahlil o‘tkazildi. Asosiy xulosalar 4-
jadvalda keltirilgan.

4-jadval
Ko‘rsatkichlar va homiladorlik
natijalari o‘rtasidagi bog‘liqlik

* Korrelyatsiya 0,05 darajasida ahamiyatli
(2-tomonlama).
**Korrelyatsiya 0,01 darajasida ahamiyatli
(2-tomonlama).

Natijalar Qiymatlar
Homilani qabul qilish usuli, n (%)

Vaginal qabul qilish 90 (56.3%)

Kesarcha kesish amaliyoti 70 (43.7%)

Tug‘ruq paytidagi asoratlar, n (%)

Muddatidan oldingi tug’ruq 40 (25.0%)

Homila siqilishi 30 (18.8%)

Tug‘ruqdan keying qon ketishi 20 (12.5%)

Neonatal natijalar, n (%)

Kam vaznli homila (<2500g) 30 (18.8%)

5 daqiqada Apgar bahosi <7 20 (12.5%)

Chaqaloqlarni intensiv terapiya

bo‘limiga yotqizish 25 (15.6%)

Ko’rsatkichlar   Muddatidan  Kam vaznli Chaqaloqlarni

Yurak urishi

(zarb/daq) 0.45** 0.30* 0.35*

Sistolik AB

(mmHg) 0.40* 0.25* 0.28*

Troponin I

(ng/mL) 0.50** 0.40** 0.45**

BNP

(pg/mL) 0.55** 0.45** 0.50**

oldingi tug’ruq     homila  ITBga olish
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ko‘rsatkichlar homiladorlikning salbiy oqibatlari,
jumladan, muddatidan oldingi tug‘ruqlar, kam vazn bilan
tug‘ilish va NIKUga yotqizish bilan sezilarli darajada
bog‘liq. Ushbu parametrlar asosida prognostik matritsani
ishlab chiqish xavf darajasini tabaqalashtirishga va
terapevtik aralashuvlarni optimallashtirishga yordam
beradi.

Mavjud adabiyotlar bilan taqqoslash
Bizning natijalarimiz yurak-qon tomir kasalliklari

bo‘lgan ayollarda homiladorlikning salbiy oqibatlari xavfi
oshishini ta’kidlaydigan oldingi tadqiqotlarga mos keladi.
Masalan, Smith va boshqalar (2020) tomonidan
o‘tkazilgan tadqiqot shuni ko‘rsatdiki, homiladorlik
paytida gemodinamik o‘zgarishlar oldindan mavjud
bo‘lgan yurak-qon tomir kasalliklarini kuchaytiradi, bu
esa ona va homila uchun xavflarni oshiradi. Xuddi
shunday, Jonson va boshqalar (2021) miokardit, ayniqsa
virusli infeksiyalardan keyin, erta tug‘ruq va homila
o‘sishining cheklanishi kabi homiladorlik asoratlariga
sezilarli hissa qo‘shishini ta’kidladilar.

Troponin I va BNP darajasining oshishi va
homiladorlikning salbiy oqibatlari o‘rtasida biz aniqlagan
sezilarli bog‘liqliklar boshqa tadqiqotlar natijalariga mos
keladi. Miokard shikastlanishining markeri bo‘lgan
troponin I miokardit bilan og‘rigan homilador ayollarda
noxush yurak-qon tomir hodisalarini bashorat qilishi
ko‘rsatilgan (Lee et al., 2022). Yurak stress va yurak
yetishmovchiligini ko‘rsatadigan BNP darajasining
oshishi ham yurak kasalliklari bo‘lgan ayollarda
homiladorlikning yomon natijalari bilan bog‘liq (Miller
et al., 2019).

Klinik ahamiyati
Asosiy klinik, gemodinamik va biokimyoviy

ko‘rsatkichlarga asoslangan prognostik matritsani ishlab
chiqish xavfi yuqori bo‘lgan homiladorliklarni aniqlash
imkonini beradi. Ushbu vosita klinik amaliyotda bebaho
bo‘lishi mumkin, bu esa sog‘liqni saqlash mutaxasislariga
boshqaruv strategiyalarini bemorlarning individual
ehtiyojlariga moslashtirish imkonini beradi. Yuqori xavfli
homiladorliklarni erta aniqlash o‘z vaqtida aralashuvlarni
amalga oshirish imkonini beradi, bu esa ona va
chaqaloqning natijalarini sezilarli darajada yaxshilashi
mumkin.

Miokardit bilan og‘rigan homilador ayollarga yordam
ko‘rsatishni optimallashtirish uchun kardiologlar,
akusherlar va neonatologlar ishtirokidagi ko‘p tarmoqli
menejment muhim ahamiyatga ega. Bunday yondashuv
ona va homila salomatligini har tomonlama nazorat qilish
va boshqarishni ta’minlaydi. Davis et al. (2020) yurak-
qon tomir kasalliklari bo‘lgan homilador ayollarni
boshqarishda multidissiplinar yordamning muhimligini
ta’kidladilar, bu bizning xulosalarimizga mos keladi.

Ilg‘or vizualizatsiya usullari
Homilador ayollarda miokarditni erta aniqlash va

nazorat qilishda ilg‘or vizualizatsiya usullarining roli
tobora ko‘proq e’tirof etilmoqda. Exokardiografiya
(ExoKG) va MRT yurak tuzilishi va faoliyatini
baholashning muhim vositasi bo‘lib, miokarditni
tashxislash va davolashda yordam beradi. Brown et al.
(2023) ushbu tasvirlash usullari homilador ayollarda
yurak salomatligini nazorat qilish uchun juda muhim

Prognostik matritsani ishlab chiqish
Korrelyatsion tahlil asosida homiladorlikning og‘ir

kechishi va noxush oqibatlari xavfi yuqori bo‘lgan
ayollarni aniqlash uchun prognostik matritsa ishlab
chiqildi. Matritsa prognoz ko‘rsatkichlari sifatida asosiy
klinik, gemodinamik va biokimyoviy parametrlarni o‘z
ichiga oladi.

Davolash va diagnostika
strategiyalarini optimallashtirish

Tadqiqotda miokardit bilan asoratlangan
homiladorlikni olib borishning terapevtik va diagnostik
strategiyalarini optimallashtirish masalalari ham
o‘rganilgan. Olingan natijalar bo‘yicha tavsiyalar 5-
jadvalda umumlashtirilgan.

5-jadval
Optimal boshqaruv strategiyalari

Ushbu natijalar klinik va gemodinamik ko‘rsatkichlar
bilan homiladorlikning noxush oqibatlari o‘rtasidagi
sezilarli bog‘liqlikni ko‘rsatmoqda. Bu esa miokardit bilan
og‘rigan homilador ayollarda ona va chaqaloq
salomatligini yaxshilash uchun kasallikni erta aniqlash
va individual davolash usullarini qo‘llashning
muhimligini ta’kidlaydi.

MUHOKAMA
Tadqiqotning maqsadi miokardit bilan og‘rigan

ayollarda homiladorlikning salbiy oqibatlarini bashorat
qilish mezonlarini aniqlash va onalik hamda perinatal
natijalarni yaxshilash uchun boshqaruv strategiyalarini
ishlab chiqishdan iborat. Olingan natijalar shuni
ko‘rsatadiki, yurak urishi tezligi, sistolik qon bosimi,
troponin I va BNP darajasi kabi klinik va gemodinamik

2-rasm.Yuqori xavfli homiladorlik uchun prognoz matritsasi

Strategiya Tavsiyalar
Monitoring Muntazam EKG va EXO

Dori-darmonlar Beta-blokatorlardan

foydalanish

Tug‘ruqni rejalashtirish Yuqori xavf holatlarida

elektiv kesarcha kesish

Tug‘ruqdan keyingi parvarish 48 soat davomida

intensiv kuzatuv
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ekanligini va terapevtik qarorlarni qabul qilishda yordam
berishini isbotladi.

Klinik amaliyot uchun tavsiyalar
Olingan natijalarga asoslanib, miokardit bilan

asoratlangan homiladorlikni olib borish uchun quyidagi
strategiyalarni tavsiya etamiz:

1. Muntazam monitoring olib borish:
• Yurak faoliyatini nazorat qilish uchun tez-tez EKG

va ECHO tekshiruvlarini o‘tkazish.
• Klinik va gemodinamik ko‘rsatkichlarni, shu

jumladan, yurak urishi va qon bosimini muntazam
nazorat qilish.

2. Dori vositalari:
• Yurak stressini boshqarish va asoratlarning oldini

olish uchun beta-adrenoblokatorlar va boshqa tegishli
yurak-qon tomir dori vositalaridan foydalanish.

3. Tug‘ruqni rejalashtirish:
• Onaning yurak-qon tomir tizimiga stressni

kamaytirish va salbiy oqibatlar xavfini kamaytirish uchun
yuqori xavfli homiladorlik uchun selektiv kesarchadan
foydalanish.

4. Tug‘ruqdan keyingi parvarish:
• Har qanday asoratlarni erta aniqlash va bartaraf

etish uchun tug‘ruqdan keyin kamida 48 soat davomida
ona va bolani intensiv monitoring qilish.

Kelajakdagi tadqiqot yo‘nalishlari
Tadqiqotimizning muhim natijalariga qaramay,

qo‘shimcha o‘rganishni talab qiladigan sohalar mavjud.
Kelajakdagi izlanishlar bizning prognoz matritsamizni
tasdiqlash va xavflarni baholash mezonlarini
takomillashtirish uchun kattaroq va xilma-xil aholi
guruhlariga e’tibor qaratishi lozim. Bundan tashqari,
miokardit bilan kasallangan ayollarda turli xil davolash
usullarining ona va chaqaloq salomatligiga ta’sirini
o‘rganish, ularning parvarishini optimallashtirish
bo‘yicha qimmatli ma’lumotlar beradi.

Shuningdek, homilador ayollarda miokarditni erta
aniqlash va boshqarishni takomillashtirish uchun
zamonaviy tasvirlash usullari va biomarkerlarni kundalik
tibbiy amaliyotga joriy etishni chuqurroq tadqiq etish
kerak. Ushbu natijalar asosida standartlashtirilgan klinik
ko‘rsatmalarni ishlab chiqish yuqori xavf ostidagi ushbu
aholi guruhi uchun natijalarni yaxshilashda hal qiluvchi
ahamiyatga ega bo‘ladi.

XULOSA
Ushbu tadqiqot miokardit bilan og‘rigan homilador

ayollarni erta aniqlash va ularga moslashtirilgan
yondashuvning muhimligini ko‘rsatadi. Klinik,
gemodinamik va biokimyoviy ko‘rsatkichlarni prognoz
matritsasiga birlashtirish orqali tibbiyot xodimlari xavfni
yanada aniqroq baholab, davolash strategiyalarini
takomillashtirishi mumkin. Ona va homila salomatligini
yaxshilash uchun ko‘p tarmoqli yondashuv va zamonaviy
tasvirlash usullaridan foydalanish juda muhim. Bu
natijalarni tasdiqlash va klinik amaliyot uchun standart
ko‘rsatmalar ishlab chiqish uchun qo‘shimcha izlanishlar
o‘tkazish zarur.
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После 30 лет фертильность значительно 
снижается, а риск выкидыша увеличивается.
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45 лет

Фертильность
 Тенденция к более 
позднему материнству
Значительное снижение 
после 30 лет.

Безгормональная »таблетка от бесплодия«:
Лучшие шансы с 5 улучшениями
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менструации
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Àííîòàöèÿ
Ìóæñêîå áåñïëîäèå ïðåäñòàâëÿåò ñîáîé àêòóàëüíóþ ïðîáëåìó ñîâðåìåííîé

àíäðîëîãèè è âíîñèò ñóùåñòâåííûé âêëàä (îêîëî 50%) â òîé èëè èíîé ôîðìå
áåñïëîäíûõ áðàêîâ è ïðèìåðíî 8-12% ïàð äåòîðîäíîãî âîçðàñòà âî âñåì ìèðå
ñòðàäàþò äàííîé ïàòîëîãèåé. Ñàìûìè ÷àñòûìè ãåíîìíûìè èçìåíåíèÿìè, îáóñ-
ëîâëèâàþùèìè íàðóøåíèÿ ðåïðîäóêòèâíîé ôóíêöèè ó ìóæ÷èí, ÿâëÿþòñÿ êî-
ëè÷åñòâåííûå íàðóøåíèè ïîëîâûõ õðîìîñîì. Ñóùåñòâåííûì ôàêòîðîì, ôîðìè-
ðîâàíèÿ ìóæñêîãî áåñïëîäèÿ ñ ïîçèöèé äîêàçàòåëüíîé ìåäèöèíû, ÿâëÿþòñÿ íà-
ðóøåíèÿ â ñèñòåìå ãåíîâ äåòîêñèêàöèè êñåíîáèîòèêîâ. Ïðîâåäåí àíàëèç ðîëè
ïîëèìîðôèçìà Ile462Val ãåíà CYP1A1 â ôîðìèðîâàíèè ìóæñêîãî áåñïëîäèÿ. Èñ-
ñëåäîâàíèå ïðîâåäåíî íà âûáîðêàõ èç 140 ïàöèåíòîâ ñ ðàçëè÷íûìè êëèíè÷åñêè-
ìè ôîðìàìè ìóæñêîãî áåñïëîäèÿ è 155 óñëîâíî-çäîðîâûõ ôåðòèëüíûõ ìóæ÷èí.
Ïîëó÷åííûå ðåçóëüòàòû èññëåäîâàíèÿ êîñâåííî óêàçûâàþò íà äèñðåãóëÿòîðíîå
âëèÿíèå íåáëàãîïðèÿòíîãî àëëåëüíîãî âàðèàíòà äàííîãî ïîëèìîðôèçìà íà ýêñ-
ïðåññèþ öèòîõðîìà CYP1A1.

Êëþ÷åâûå ñëîâà: ìóæñêîå áåñïëîäèå, ãåíû áèîòðàñôîðìàöèè êñåíîáèîòè-
êîâ, õðîìîñîìíûå ìóòàöèè, íåîáñòðóêòèâíàÿ àçîîñïåðìèÿ, ïîëèöèêëè÷åñêèå
àðîìàòè÷åñêèå óãëåâîäîðîäû (ÏÀÓ), öèòîõðîì P450.
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Molecular genetic basis of male infertility.
Ile462Val polymorphism of the CYP1a1 gene
in the development of male infertility

Irgashev D.S.1, Gasanova Sh.S.1,  Boboev K.T.2

1 «Doctor-D-IVF» LLC
2 Republican Specialized Scientific-Practical Medical Center of Hematology

Annotation
Male infertility is an actual problem of modern andrology and makes a signifi-

cant contribution (about 50%) to infertile marriages and approximately 8-12% of
couples worldwide suffer from this pathology. The most common genomic changes
that cause reproductive disorders in men are quantitative disorders of sex chromo-
somes. An essential factor in the formation of male infertility from the standpoint
of evidence-based medicine are disorders in the system of xenobiotic detoxification
genes. The role of the Ile462Val polymorphism of the CYP1A1 gene in the formation
of male infertility was analyzed. The study was conducted on a sample of 140 pa-
tients with various clinical forms of male infertility and 155 conditionally healthy
fertile men. The obtained results of the study indirectly indicate the dysregulatory
effect of the unfavorable allelic variant of this polymorphism on the expression of
cytochrome CYP1A1.

Keywords: male infertility, xenobiotic biotransformation genes, chromosomal
mutations, non-obstructive azoospermia, polycyclic aromatic hydrocarbons (PAH),
cytochrome P450.
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Áåñïëîäèå — ýòî ðàñïðîñòðàíåííîå, ìíîãîôàêòîð-
íîå ïàòîëîãè÷åñêîå ñîñòîÿíèå, êîòîðîå âñòðå÷àåòñÿ ó
8-12% ïàð âî âñåì ìèðå [1]. Ïî äàííûì ðàçëè÷íûõ
àâòîðîâ ìóæñêîé ôàêòîð âñòðå÷àåòñÿ ïî÷òè ó 50% [2]
ïàð â êà÷åñòâå îñíîâíîé èëè âñïîìîãàòåëüíîé ïðè-
÷èíû.

Ìóæñêîå áåñïëîäèå ïîäðàçäåëÿåòñÿ íà ÷åòûðå îñ-
íîâíûå ýòèîëîãè÷åñêèå êàòåãîðèè: êîëè÷åñòâåííûå
äåôåêòû ñïåðìàòîãåíåçà; îáñòðóêöèÿ èëè äèñôóíê-
öèÿ ïðîòîêîâ; íàðóøåíèÿ ãèïîòàëàìî-ãèïîôèçàðíîé
îñè; è êà÷åñòâåííûå äåôåêòû ñïåðìàòîãåíåçà.

Êàê èçâåñòíî, íàðóøåíèå ðåïðîäóêòèâíîé ôóíê-
öèè ó ìóæ÷èí ìîæåò áûòü âûçâàíî ãåíåòè÷åñêèìè [1],
ñðåäîâûìè ôàêòîðàìè, à òàêæå èõ ñî÷åòàíèåì. Ê ãå-
íåòè÷åñêèì ôàêòîðàì íàðóøåíèÿ ôåðòèëüíîñòè îò-
íîñÿò õðîìîñîìíûå (ãåíîìíûå) è ãåííûå ìóòàöèè,
ýïèãåíåòè÷åñêèå èçìåíåíèÿ. Ñàìûìè ÷àñòûìè ãå-
íîìíûìè èçìåíåíèÿìè, îáóñëîâëèâàþùèìè íàðóøå-
íèÿ ðåïðîäóêòèâíîé ôóíêöèè ó ìóæ÷èí, ÿâëÿþòñÿ
êîëè÷åñòâåííûå íàðóøåíèè ïîëîâûõ õðîìîñîì (ñèí-
äðîì Êëàéíôåëüòåðà, ãîíîñîìíûé ìîçàèöèçì, ñáà-
ëàíñèðîâàííûå ñòðóêòóðíûå ïåðåñòðîéêè õðîìîñîì
è íåñáàëàíñèðîâàííûå ïåðåñòðîéêè õðîìîñîì, âàðè-
àöèè ÷èñëà êîïèé è ò.ä.)) [3,4]. 

Õðîìîñîìíûå àíîìàëèè âàðüèðóþò îò 5% äî 15% ó

áåñïëîäíûõ ìóæ÷èí, ïðè ýòîì íàèáîëüøàÿ ðàñïðîñ-
òðàíåííîñòü ïðèõîäèòñÿ íà ìóæ÷èí ñ ïîëíûì îòñóò-
ñòâèåì ñïåðìàòîãåíåçà. Àíåóïëîèäèÿ ÿâëÿåòñÿ îäíîé
èç íàèáîëåå ðàñïðîñòðàíåííûõ õðîìîñîìíûõ àíîìà-
ëèé ó áåñïëîäíûõ ìóæ÷èí è îáû÷íî ñâÿçàíà ñ íåîá-
ñòðóêòèâíîé àçîîñïåðìèåé (ÍÎÀ) [5,6]. Íåîáñòðóê-
òèâíàÿ àçîîñïåðìèÿ (ÍÎÀ) — íàèáîëåå òÿæåëàÿ ôîð-
ìà ìóæñêîãî áåñïëîäèÿ, õàðàêòåðèçóþùàÿñÿ ïîëíûì
îòñóòñòâèåì ñïåðìàòîçîèäîâ â ýÿêóëÿòå. Ñèíäðîì
Êëàéíôåëüòåðà (ÑÊ) — îäíî èç íàèáîëåå ðàñïðîñò-
ðàíåííûõ âðîæäåííûõ ãåíåòè÷åñêèõ çàáîëåâàíèé.
×àñòîòà ó íîâîðîæäåííûõ ìàëü÷èêîâ ñîñòàâëÿåò 0,1—
0,2%; âîçðàñòàåò äî 3—4% ñðåäè áåñïëîäíûõ ìóæ÷èí
è ó ïàöèåíòîâ ñ àçîîñïåðìèåé äèàãíîñòèðóåòñÿ â 12-
14% ñëó÷àåâ. [4] Ñèíäðîì Êëàéíôåëüòåðà âñòðå÷àåò-
ñÿ ó 1 èç 7 ñðåäè ìóæ÷èí ñ ÍÎÀ. Íàèáîëåå ÷àñòî (80—
90%) ïðè ÑÊ âñòðå÷àåòñÿ êàðèîòèï 47, XXY. Íà îñ-
òàâøèåñÿ 10—20% ïðèõîäÿòñÿ äðóãèå âàðèàíòû àíå-
óïëîèäèè: 48, XXXY; 48, XXYY; 49, XXXXY èëè ìîçà-
èöèçì 47, XXY/46, XY [5].

Ïîìèìî õðîìîñîìíûõ ÷èñëîâûõ àáåððàöèé, ñòðóê-
òóðíûå àáåððàöèè, òàêèå êàê äåëåöèè, äóïëèêàöèè,
èíâåðñèè è òðàíñëîêàöèè, îáû÷íî íàáëþäàþòñÿ â
õðîìîñîìíûõ àíîìàëèÿõ ïðèìåðíî ó 5% áåñïëîäíûõ
ìóæ÷èí.

Erkak bepushtligining molekular genetik asoslari.
Erkak bepushtligi shakllanishida CYP1a1 genining
Ile462Val polimorfizmi
tarqalishining xususiyatlari

Irgashev D.S.1,  Gasanova Sh.S.1, Boboev K.T.2

1 «Doctor D-IVF» MChJ
2 Respublika ixtisoslashtirilgan gematologiya ilmiy-amaliy tibbiyot markazi

Annotatsiya
Erkaklarning bepushtligi zamonaviy andrologiyaning dolzarb muammosi bo‘lib, be-

pushtlik nikohlariga katta hissa qo‘shadi (taxminan 50%) va butun dunyo bo‘ylab er-
xotinlarning taxminan 8-12% ushbu patologiyadan aziyat chekmoqda. Erkaklarda re-
produktiv kasalliklarga olib keladigan eng keng tarqalgan genomik o‘zgarishlar jinsiy
xromosomalarning miqdoriy buzilishlaridir. Dalillarga asoslangan tibbiyot nuqtayi
nazaridan erkaklar bepushtligini shakllantirishning muhim omili ksenobiotiklarni
zararsizlantirish genlari tizimidagi buzilishlardir. CYP1A1 genining Ile462Val polimor-
fizmining erkaklar bepushtligining shakllanishidagi roli tahlil qilindi. Tadqiqot erkaklar
bepushtligining turli klinik shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli
sog‘lom fertil erkaklar namunasi bo‘yicha o‘tkazildi. Olingan tadqiqot natijalari bil-
vosita ushbu polimorfizmning noqulay allel variantining CYP1A1 sitoxromini ifodalash-
da tartibga soluvchi ta’sirini ko‘rsatadi.

Kalit so‘zlar: erkaklarning bepushtligi, ksenobiotik biotransformatsiya genlari,
xromosoma mutatsiyalari, obstruktiv bo‘lmagan azospermiya, polisiklik aromatik
uglevodorodlar (PAU), sitoxrom P450.
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Êëèíè÷åñêèé ñëó÷àé èç ïðàêòèêè
Áîëüíîé: Ìèðçàåâ È. 1992 ãð, îáðàòèëñÿ â íàøó

êëèíèêó ñ æàëîáàìè íà áåñïëîäíûé áðàê - 2 ãîäà,
áðàê-1, íå ðîäñòâåííûé.  ÓÔÐ - 5 ðàç â íåäåëþ.  ÌÝ - 4
ðàçà, ñóòî÷íûé – 1 ðàç. Áðååòñÿ 1 ðàç â 4 äíÿ.  ÏÊ íå
áûëè, ÇÏÏÏ îòðèöàåò.

 Status praesens: Îáùåå ñîñòîÿíèå óäîâëåòâîðè-
òåëüíîå. Òåëîñëîæåíèå èíôàíòèëüíîå.  Ëèöî îáû÷-
íîå. Êîæíûå ïîêðîâû è âèäèìûå ñëèçèñòûå îáû÷íîé
îêðàñêè. Ïîäêîæíî æèðîâàÿ êëåò÷àòêà ðàñïðåäåëå-
íà ïî ìóæñêîìó òèïó. Ãðóäíûå æåëåçû: íå óâåëè÷å-
íû.  Ìûøå÷íàÿ ñèñòåìà ðàçâèòà óìåðåííî, ëàìáðå-
êåíû ( - ). Ãðóäíîå îâîëîñåíèå ñêóäíîå.

Status localis: Ïîëîâûå îðãàíû ðàçâèòû ïî ìóæñ-
êîìó òèïó. Õàðàêòåð ëîáêîâîãî îâîëîñåíèÿ ïî ìóæñ-
êîìó òèïó. Ïîëîâîé ÷ëåí ñðåäíåãî ðàçìåðà. Êðàéíÿÿ
ïëîòü îáðåçàíà. Íàðóæíîå îòâåðñòèå óðåòðû áåç îñî-
áåííîñòåé, âûäåëåíèé íåò. Ìîøîíêà ìàëåíüêîãî ðàç-
ìåðà, ñèììåòðè÷íàÿ. Êîæà ìîøîíêè ÷èñòàÿ. Ñêëàä-
÷àòîñòü íå âûðàæåíà. Ïèãìåíòàöèÿ ñëàáàÿ. ßè÷êè
îâîèäíîé ôîðìû, ðàñïîëîæåíû â ìîøîíêå. Îáúåì
ÿè÷åê óìåíüøåí, ìÿãêîé-ýëàñòè÷åñêîé êîíñèñòåí-
öèè, ñ ãëàäêîé ïîâåðõíîñòüþ. Ïðèäàòêè ÿè÷êà íå óâå-
ëè÷åíû, ðàñïîëîæåíû ñèììåòðè÷íî, ïàëüïèðóþòñÿ,
ìÿãêî-ýëàñòè÷åñêîé êîíñèñòåíöèè. á/î. Ñåìåííîé
êàíàòèê á/î. Âåíû ëîçîâèäíîãî ñïëåòåíèÿ íå ðàñøè-
ðåíû. Ïðîáà Âàëüñàëüâû îòðèöàòåëüíàÿ.

Ðåçóëüòàòû îáñëåäîâàíèé: Ãîðìîíû: ËÃ- 14,0ÌÅ/
ë, Òåñòîñòåðîí –7,2íìîëü/ë, ÔÑÃ-22,3; Èíãèáèí Â -
127,1 ïã/ìë, ÏÐË-224,6; ÒÒÃ- 1,3

Íàòèâíàÿ ñïåðìîãðàììà ïîñëå öåíòðèôóãèðîâà-
íèÿ: Êîëè÷åñòâî ñïåðìàòîçîèäîâ - abs. Êðóãëûå êëåò-
êè-850 òûñ. Ëåöèòèíîâûå çåðíà-30-35, ÐÍ-7,0
Îáúåì-1,0 ìë, Âÿçêîñòü-0,8 ñì. Áèîõèìèÿ ýÿêóëÿòà:
àëüôà-ãëþêîçèäàçà - 22,4 ìÅä, ôðóêòîçà -18,0

ÓÇÈ îðãàíîâ ìîøîíêè: îáúåì ÿè÷åê - ïðàâîå – 2,97
êóá.ñì,  ëåâîå 4,48 êóá.ñì.

AZF – â íîðìå.  Êàðèîòèï ïî ëèìôîöèòàì –ìîçàè-
öèçì 46, XY/47, XXY

Ìîçàèöèçì (â îñíîâíîì 46, XY/47,XXY) ïðèñóò-
ñòâóåò ïðèìåðíî ó 10–20 % ïàöèåíòîâ ñ ÑÊ è âîçíè-
êàåò ëèáî èç-çà íåðàñõîæäåíèÿ â ðàííåì ìèòîòè÷åñ-
êîì äåëåíèè ðàçâèâàþùåéñÿ çèãîòû 46,XY, ëèáî èç-
çà ïîòåðè îäíîãî èç Õ-õðîìîñîìà çà÷àòèÿ 47,XXY èç-
çà îòñòàâàíèÿ â àíàôàçå.

Äèàãíîç: ÌÊÁ. 10: N 46. Q 55.1.
Íàðóøåíèå ôåðòèëüíîñòè I. Íåîáñòðóêòèâíàÿ àçî-

îñïåðìèÿ. Ëîæíûé êðèïòîðõèçì. Ãèïîïëàçèÿ ÿè÷åê.
Ñèíäðîì Êëàéíôåëüòåðà ìîçàè÷íàÿ ôîðìà 46,XY/
47,XXY

Ðåêîìåíäîâàíî:
1. ÇÃÒ: Nebido 250 ìã- 4.0 â/ì êàæäûå 3 ìåñÿöà,

2-ÿ èíúåêöèÿ ÷åðåç 6
íåäåëü, 3- ÿ èíúåêöèÿ ÷åðåç 3 ìåñÿöà.
2. Àíäðîôîðòå ïî 1õ2 ðàçà â äåíü.
3.  Îìåãà-3   100 ìã ïî 1õ1 ðàç â äåíü ïîñëå åäû.
4. L-êàðíèòèí 100ìë – 10ìë õ1ð/ä.
×åðåç 6 ìåñÿöåâ ïîñëå ëå÷åíèÿ: Ãîðìîíû: ËÃ-5,5

ÌÅ/ë, Òåñòîñòåðîí - 22,5 íìîëü/ë, ÔÑÃ- 12,9    Èíãè-
áèí Â-141,3 ïã/ìë.

Ïîñëå ïàöèåíòó áûëî íàçíà÷åíî:
1) Ìåíîïóð 75åä õ 3 ð â íåä.
2) ÕÃ 2000 õ 3ð â íåä.
×åðåç 3 ìåñÿöà ïîñëå ëå÷åíèÿ: Íàòèâíàÿ ñïåðìî-

ãðàììà: Êîëè÷åñòâî ñïåðìàòîçîèäîâ – 1-2 â ïîëå çðå-
íèÿ. Êðóãëûå êëåòêè-350 òûñ. Ëåöèòèíîâûå çåðíà-
25-30.

Ïðè íåîáñòðóêòèâíîé àçîîñïåðìèè ñî÷åòàíèå
ìèêðîTESE ñ ýêñòðàêîðïîðàëüíûì îïëîäîòâîðåíèåì
(ÝÊÎ) è èíòðàöèòîïëàçìàòè÷åñêîé èíúåêöèåé ñïåð-
ìàòîçîèäîâ (ÈÊÑÈ) äàåò ïàöèåíòàì âîçìîæíîñòü
ñòàòü îòöàìè[7].

×åðåç 9 ìåñÿöåâ ëå÷åíèÿ ïàöèåíòó áûëî ïðîèçâå-
äåíà ìèêðîTESE ñ ïîñëåäóþùèì ÈÊÑÈ. Ðåçóëüòàò: 3
çàìîðîæåííûõ ýìáðèîíà. Ðåêîìåíäîâàíî: ÏÃÄ.

Îñîáåííîñòè ðàñïðîñòðàíåííîñòè
ïîëèìîðôèçìà Ile462Val ãåíà CYP1A1 ñðåäè

çäîðîâûõ ìóæ÷èí è ñ áåñïëîäèåì
Àêòóàëüíîñòü
Â íàñòîÿùåå âðåìÿ ïðîáëåìû çäîðîâüÿ íàñåëåíèÿ

ñòðàíû, ðîæäàåìîñòè   è ïåðñïåêòèâû äåìîãðàôèè —
êëþ÷åâûå íå òîëüêî â Óçáåêèñòàíå, íî è çà ðóáåæîì.
Íåáëàãîïðèÿòíûå äåìîãðàôè÷åñêèå ïîêàçàòåëè ñ óñ-
òîé÷èâûì îòðèöàòåëüíûì êîýôôèöèåíòîì åñòå-
ñòâåííîãî ïðèðîñòà íàñåëåíèÿ â ïîñëåäíèå äåñÿòè-
ëåòèÿ çàñòàâëÿþò ñïåöèàëèñòîâ ðàçëè÷íîãî ïðîôè-
ëÿ (ãåíåòèêîâ, ìîðôîëîãîâ, èììóíîëîãîâ, ýíäîêðè-
íîëîãîâ, ãèíåêîëîãîâ, óðîëîãîâ) îáðàòèòüñÿ ê àíàëè-
çó ôàêòîðîâ, âëèÿþùèõ íà ðîæäàåìîñòü, ñðåäè êîòî-
ðûõ âàæíîå ìåñòî çàíèìàåò áåñïëîäèå. Ñîãëàñíî ñòà-
òèñòè÷åñêèì äàííûì, ÷àñòîòà áåñïëîäíûõ áðàêîâ âî
ìíîãèõ ñòðàíàõ ìèðà êîëåáëåòñÿ îò 8 äî 29%. Â Åâðî-
ïå áåñïëîäèåì ñòðàäàåò îêîëî 10% ñóïðóæåñêèõ ïàð,
â ÑØÀ — 15%, â Êàíàäå — 17% [8], äîëÿ áåñïëîäíûõ
áðàêîâ â Ðîññèè âàðüèðóåò îò 8,2 äî 19,6% [9].

Â ðÿäå èññëåäîâàíèé ñîîáùàåòñÿ îá óõóäøåíèè
êà÷åñòâà ñïåðìû çà ïîñëåäíèå 50 ëåò [10,11], è â ýòîì
ñíèæåíèè ó÷àñòâóþò ðàçëè÷íûå ôàêòîðû, â òîì ÷èñ-
ëå ôàêòîðû îêðóæàþùåé ñðåäû è îáðàçà æèçíè [12].
Âîçðîñëî ÷èñëî àíäðîëîãè÷åñêèõ ðàññòðîéñòâ, à òàê-
æå ìîðôîëîãè÷åñêèõ íàðóøåíèé ìóæñêîé ðåïðîäóê-
òèâíîé ñèñòåìû, ïðàêòè÷åñêè â 2 ðàçà ñíèçèëèñü êî-
ëè÷åñòâåííûå è êà÷åñòâåííûå ïîêàçàòåëè ñïåðìàòî-
ãåíåçà ó ìóæ÷èí ðåïðîäóêòèâíîãî âîçðàñòà. Ôðàãìåí-
òàöèÿ ÄÍÊ â ñïåðìàòîçîèäàõ ÷åëîâåêà êîððåëèðóåò
ñ ïëîõèì êà÷åñòâîì ñïåðìû, íèçêîé ÷àñòîòîé îïëî-
äîòâîðåíèÿ, íàðóøåíèåì ïðåèìïëàíòàöèîííîãî ðàç-
âèòèÿ, óâåëè÷åíèåì ÷àñòîòû âûêèäûøåé è ïîâûøåí-
íîé ÷àñòîòîé çàáîëåâàíèé ó ïîòîìñòâà [13]. Çàðîäû-
øåâûå êëåòêè âî âðåìÿ ñïåðìàòîãåíåçà ïîñòîÿííî
ïîäâåðãàþòñÿ âîçäåéñòâèþ ýíäîãåííûõ è ýêçîãåííûõ
àãåíòîâ, êîòîðûå âûçûâàþò ðàçëè÷íûå ïîâðåæäåíèÿ
ÄÍÊ. Áûëî èäåíòèôèöèðîâàíî ìíîãî ýêîëîãè÷åñêèõ
õèìè÷åñêèõ âåùåñòâ ñ ïîòåíöèàëîì ãåíîòîêñè÷íîñ-
òè ñïåðìàòîçîèäîâ, ñðåäè êîòîðûõ ïîëèöèêëè÷åñêèå
àðîìàòè÷åñêèå óãëåâîäîðîäû (ÏÀÓ) ïðèâëåêàþò âñå
áîëüøå è áîëüøå âíèìàíèÿ, ïîñêîëüêó îíè øèðîêî
ðàñïðîñòðàíåíû è âûçûâàþò ïîâðåæäåíèå ÄÍÊ ïî-
ñðåäñòâîì îáðàçîâàíèÿ àääóêòîâ ÏÀÓ-ÄÍÊ.

Ñîîáùàåòñÿ, ÷òî ÏÀÓ âûçûâàþò îêèñëèòåëüíûé
ñòðåññ è àääóêòû ÄÍÊ, êîòîðûå ÿâëÿþòñÿ ðàííèìè
ìàðêåðàìè ãåíîòîêñè÷íîñòè ñïåðìàòîçîèäîâ è ìóæ-
ñêîãî ôàêòîðà áåñïëîäèÿ [14,15].

Ïîëèöèêëè÷åñêèå àðîìàòè÷åñêèå óãëåâîäîðîäû
ïðåäñòàâëÿþò ñîáîé ãðóïïó òîêñè÷íûõ, ëèïîôèëüíûõ
è ðàçðóøàþùèõ ýíäîêðèííóþ ñèñòåìó õèìè÷åñêèõ
âåùåñòâ, êîòîðûå øèðîêî ðàñïðîñòðàíåíû â îêðóæà-
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þùåé ñðåäå [16]. Ðåïðîäóêòèâíûå ýíäîêðèííûå ðàçðóøèòåëè ìîãóò èçìåíÿòü ãîðìîíû ãèïî-
òàëàìóñà/ãèïîôèçà è ÿè÷åê, êîòîðûå ðåãóëèðóþò ñïåðìàòîãåíåç. Âîçäåéñòâèå ñîåäèíåíèé, ðàç-
ðóøàþùèõ ýíäîêðèííóþ ñèñòåìó, ìîæåò ïðèâåñòè ê íåäîñòàòî÷íîñòè ïîëîâûõ æåëåç è/èëè
áåñïëîäèþ.

Ïèðåí ÿâëÿåòñÿ îäíèì èç íàèáîëåå øèðîêî îáðàçóþùèõñÿ ÏÀÓ â âûáðîñàõ ïðè ñæèãàíèè
áåíçèíà è äèçåëüíîãî òîïëèâà è îñíîâíûì èñòî÷íèêîì ÏÀÓ â ãîðîäñêîé ñðåäå.

Áåíçî-á-ïèðåí (BaP) ïðåäñòàâëÿåò ñîáîé ïîëèöèêëè÷åñêèé àðîìàòè÷åñêèé óãëåâîäîðîä
(ÏÀÓ), îáðàçóþùèéñÿ â ðåçóëüòàòå íåïîëíîãî ñãîðàíèÿ èñêîïàåìîãî òîïëèâà, òàáà÷íîãî äûìà,
âûõëîïíûõ ãàçîâ äèçåëüíûõ äâèãàòåëåé è æàðåíûõ ïèùåâûõ ïðîäóêòîâ[17]. Îí óâåëè÷èâàåò
ôðàãìåíòàöèþ ÄÍÊ, ñïîñîáñòâóÿ ãåíîòîêñè÷íîìó ïîâðåæäåíèþ. Êðîìå òîãî, BaP èçìåíÿåò
ãîìåîñòàç âíóòðèêëåòî÷íîãî êàëüöèÿ, ÷òî ïðèâîäèò ê ïðåæäåâðåìåííîé êàïàöèòàöèè è ëîæ-
íîé àêðîñîìíîé ðåàêöèè. Íàêîíåö, îí íåãàòèâíî âëèÿåò íà ïîäâèæíîñòü ñïåðìàòîçîèäîâ,
èçìåíÿÿ ôóíêöèþ ìèòîõîíäðèé è àêòèâèðóÿ ïðîàïîïòîòè÷åñêèå ãåíû íà ìèòîõîíäðèàëüíîì
óðîâíå [17,18].

Öèòîõðîì P450 1A1 ( CYP1A1 ) èãðàåò æèçíåííî âàæíóþ ðîëü â ôàçå I ìåòàáîëèçìà ïîëè-
öèêëè÷åñêèõ àðîìàòè÷åñêèõ óãëåâîäîðîäîâ äî èõ áèîëîãè÷åñêè àêòèâíûõ ïðîìåæóòî÷íûõ
ñîåäèíåíèé, îáëàäàþùèõ ïîòåíöèàëüíîé ðåïðîäóêòèâíîé òîêñè÷íîñòüþ ó ìóæ÷èí [19]. Ýòîò
ôåðìåíò àêòèâíî ýêñïðåññèðóåòñÿ â ìóæñêèõ ðåïðîäóêòèâíûõ îðãàíàõ, è åãî ïîëèìîðôèçìû
ìîãóò áûòü îïðåäåëÿþùèìè ôàêòîðàìè èíäèâèäóàëüíîé ïðåäðàñïîëîæåííîñòè ê ìóæñêîìó
áåñïëîäèþ.

Öåëü ðàáîòû. Îöåíêà ðîëè ïîëèìîðôèçìà ãåíà ïåðâîé ôàçû äåòîêñèêàöèè Ile462Val CYP1A1
â ôîðìèðîâàíèè ìóæñêîãî áåñïëîäèÿ.

Ìàòåðèàëû è ìåòîäû.  Â èññëåäîâàíèå âêëþ÷åíû 140 ìóæ÷èí ñ áåñïëîäèåì. Èç íèõ: 35
(25.0%) ñîñòàâèëè ïàöèåíòû ñ àçîîñïåðìèåé, 105 (75.5%) - ïàöèåíòû áåç àçîîñïåðìèè. Â êîí-
òðîëüíóþ ãðóïïó âêëþ÷èëè 155 ôåðòèëüíûõ ìóæ÷èí.

Ãåíîòèïèðîâàíèå ïîëèìîðôíîãî ëîêóñà Ile462Val ãåíà CYP1A1 îñóùåñòâëÿëè ìåòîäîì ïî-
ëèìåðàçíîé öåïíîé ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè (RotorGene Q, Quagen, Ãåðìàíèÿ),
ïðåäâàðèòåëüíî âûäåëèâ ãåíîìíîé ÄÍÊ èç îáðàçöîâ êðîâè c ïîìîùüþ íàáîðà ðåàãåíòîâ «Ðèáî-
ïðåï» («ÈíòåðËàáÑåðâèñ», Ðîññèÿ). Àíàëèç àññîöèàöèé äàííîãî ëîêóñà áûë ïðîâåäåí ïðè
ïîìîùè ñðàâíåíèÿ äâóõ âûáîðîê ïî òèïó «ñëó÷àé-êîíòðîëü».

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ïàêåò ïðî-
ãðàììû OpenEpi V.9.2. Îöåíêà îòêëîíåíèÿ ðàñïðåäåëåíèé ãåíîòèïîâ ëîêóñà Ile462Val ãåíà
CYP1A1 îò ðàñïðåäåëåíèÿ Õàðäè–Âàéíáåðãà ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ìîäèôèöèðîâàí-
íîãî êðèòåðèÿ õè-êâàäðàò Ïèðñîíà. Ðàñ÷åò äàííûõ ïðîèçâîäèëèñü ñ èñïîëüçîâàíèåì îíëàéí-
ïðîãðàììû «Hardy –Weinberg equilibrium calculator».

Ðåçóëüòàòû è îáñóæäåíèå
Â ãðóïïå ñðàâíèâàåìîãî çäîðîâîãî êîíòðîëÿ (n=155) íîñèòåëüñòâî ÷àñòîò àëëåëåé À è G

ñîñòàâèëî 86.8% è 13.2%, ñîîòâåòñòâåííî. Â òî æå âðåìÿ, äîëÿ ÷àñòîòû äèêîãî ãåíîòèïà À/À
îáíàðóæèâàëàñü â 74.8% (116/155) ñëó÷àÿõ, ïðè ýòîì ãåòåðîçèãîòíûé A/G è ìóòàíòíûé ãîìî-
çèãîòíûé G/G ãåíîòèïû äàííîãî ëîêóñà âûÿâëÿëèñü â 23.9% (37/155) è 1.3% (2/155) ñëó÷àÿõ
ñîîòâåòñòâåííî (òàáëèöà 1).

Òàáëèöà 1
×àñòîòà ðàñïðåäåëåíèÿ ãåíîòèïîâ ïîëèìîðôèçìà Ile462Val
ãåíà CYP1A1 â ãðóïïàõ ïàöèåíòîâ è êîíòðîëÿ

Èçó÷àÿ ÷àñòîòû àëëåëåé è ãåíîòèïîâ â èññëåäîâàííîé îñíîâíîé ãðóïïå ïàöèåíòîâ (n=140)
íàìè âûÿâëåíû íåñêîëüêî èíîå èõ ðàñïðåäåëåíèå. Òàê, â ýòîé ãðóïïå àëëåëè À è G îïðåäåëÿ-
ëèñü â 77.9% è 22.1% ñëó÷àÿõ, à ãåíîòèïû   A/A, A/G è G/G ó 60.0% (84/140), 35.7% (50/140) è
4.3% (6/140) îáñëåäîâàííûõ (ðèñóíîê1.1 è 1.2).

¹  Ãðóïïà ×àñòîòà àëëåëåé ×àñòîòà ðàñïðåäåëåíèÿ ãåíîòèïîâ

A G A/A A/G G/G

n  %  n  %   n  %  n  %  n  %

1 Îñíîâíàÿ ãðóïïà, (n=140) 218 77.9 62 22.1 84 60.0 50 35.7 6 4.3

à  ñ àçîîñïåðìèåé, (n=35) 58 82.9 12 17.1 24 68.6 10 28.6 1 2.9

á áåç àçîîñïåðìèè, (n=105) 160 76.2 50 23.8 60 57.1 40 38.1 5 4.8

2 Êîíòðîëüíàÿ ãðóïïà, (n=155) 269 86.8 41 13.2 116 74.8 37 23.9 2 1.3
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Ðèñóíîê 1.1. Ðàñïðåäåëåíèå àëëåëåé ïîëèìîðôíîãî
ëîêóñà Ile462Val ãåíà CYP1A1 â ãðóïïå ïàöèåíòîâ ìóæ÷èí
ñ áåñïëîäèåì è â ãðóïïå êîíòðîëÿ

Ðèñóíîê 1.2. Ðàñïðåäåëåíèå ãåíîòèïè÷åñêèõ âàðèàíòîâ
ïîëèìîðôèçìà Ile462Val ãåíà CYP1A1 ñðåäè ïàöèåíòîâ
ìóæ÷èí ñ áåñïëîäèåì è â ãðóïïå êîíòðîëÿ

Äàëåå íàì ïðåäñòàâèëîñü èíòåðåñíûì èçó÷èòü
äîëè âñòðå÷àåìîñòè àëëåëåé è ãåíîòèïîâ ïî ïîëèìîð-
ôèçìó Ile462Val ãåíà CYP1A1 ñðåäè ïîäãðóïï ìóæ÷èí
ñ àçîîñïåðìèåé (n=35) è áåç íå¸ (n=105). Ñðåäè ïîä-
ãðóïïû ìóæ÷èí ñ àçîîñïåðìèåé ðàñïðåäåëåíèå ÷àñ-
òîò àëëåëåé ìàëî îòëè÷àëîñü îò òàêîâûõ â êîíòðîëå:
äëÿ àëëåëÿ À ýòî çíà÷åíèå ñîîòâåòñòâîâàëî 82.9%, à
äëÿ G - 17.1%. Àíàëîãè÷íàÿ äèíàìèêà ðåãèñòðèðîâà-
ëàñü è â îòíîøåíèè ãåíîòèïîâ: ãåíîòèï À/À âñòðå÷àë-
ñÿ ó 68.6% (24/35), A/G ó 28.6% (10/35) è G/G ó 2.9%
(1/35) îáñëåäîâàííûõ ìóæ÷èí â ýòîé ïîäãðóïïå. Îä-
íàêî, ñðåäè ïîäãðóïïû ìóæ÷èí áåç àçîîñïåðìèè íà-

áëþäàëîñü íåêîòîðûå îòëè÷èÿ â ðàñïðåäåëåíèè ÷àñ-
òîò àëëåëüíûõ è ãåíîòèïè÷åñêèõ âàðèàíòîâ èçó÷åí-
íîãî ëîêóñà. Â ÷àñòíîñòè, åñëè àëëåëè À è G âûÿâëÿ-
ëèñü â 76.2% è 23.8% ñëó÷àÿõ, òî ãåíîòèïû A/A, A/G è
G/G ó 57.1% (60/105), 38.1% (40/105) è 4.76% (5/105)
ìóæ÷èí äàííîé ãðóïïû.

Ñëåäîâàòåëüíî, èç ïðèâåäåííûõ ðåçóëüòàòîâ íàì
î÷åâèäíû íàëè÷èÿ ðàçëè÷èé â äîëÿõ ðàñïðåäåëåíèÿ
àëëåëåé (À è G) è ãåíîòèïîâ (A/A, A/G è G/G) ïî ïî-
ëèìîðôèçìó Ile462Val ãåíà CYP1A1 ìåæäó âûáîðêà-
ìè êîíòðîëÿ è ìóæ÷èí ñ áåñïëîäèåì. Âìåñòå ñ òåì,
äëÿ óòî÷íåíèÿ ñòåïåíè âêëàäà äàííîãî ïîëèìîðôèç-
ìà â ìåõàíèçìû ôîðìèðîâàíèÿ ìóæñêîãî áåñïëîäèè
íàìè ïðîâåäåí ñðàâíèòåëüíûé ñòàòèñòè÷åñêèé àíà-
ëèç ðàçëè÷èé â ÷àñòîòàõ àëëåëåé è ãåíîòèïîâ ïî ïî-
ëèìîðôèçìó Ile462Val ãåíà CYP1A1 ìåæäó èçó÷åí-
íûìè ãðóïïàìè è ïîäãðóïïàìèè ïàöèåíòîâ. Òàê, â
ñðàâíèòåëüíîì àñïåêòå ñ êîíòðîëåì, â îñíîâíîé
ãðóïïå ìóæ÷èí ñ áåñïëîäèåì àëëåëü G ñòàòèñòè÷åñ-
êè äîñòîâåðíî ÷àùå ðåãèñòðèðîâàëàñü â 1.9 ðàç
(22.1% ïðîòèâ 13.2%; ÷2=8.1; p<0.05). Ðàññ÷èòàííûé
îòíîñèòåëüíûé øàíñ îáíàðóæåíèÿ äàííîãî àëëåëÿ
ñðåäè ïàöèåíòîâ ìóæñêèì áåñïëîäèåì ïî ñðàâíåíèþ
êîíòðîëÿ áûë âûñîêèì è ñîñòàâèë: ÎR=1.9 ïðè
95%CI:1.22-2.96.

Âûâîäû. Òàêèì îáðàçîì, îöåíêà âêëàäà ïîëèìîð-
ôèçìà Ile462Val ãåíà CYP1A1 ñ ýòèîïàòîãåíåçîì ìóæ-
ñêîãî áåñïëîäèè â Óçáåêèñòàíå ïðîâîäèëàñü âïåðâûå.
Ïîëó÷åííûå íàìè ðåçóëüòàòû èññëåäîâàíèÿ êîñâåí-
íî óêàçûâàþò íà äèñðåãóëÿòîðíîå âëèÿíèå íåáëàãîï-
ðèÿòíîãî àëëåëüíîãî âàðèàíòà äàííîãî ïîëèìîðôèç-
ìà íà ýêñïðåññèþ öèòîõðîìà CYP1A1 è ðàáîòû áèî-
òðàíñôîðìàöèè êñåíîáèîòèêîâ, ÷òî ÿâëÿåòñÿ âàæíûì
ïîäòâåðæäåíèåì î çíà÷èìîñòè íàðóøåíèè ïåðâîé
ôàçû äåòîêñèêàöèè â ïîäâåðæåííîñòè îðãàíèçìà ê
ôîðìèðîâàíèþ è ðàçâèòèþ ìóæñêîãî áåñïëîäèè. Ïðè
ýòîì, âàæíî îòìåòèòü, ÷òî íàðàñòàíèå êîëè÷åñòâà íå-
áëàãîïðèÿòíûõ àëëåëüíûõ âàðèàíòîâ äàííîãî ïîëè-
ìîðôíîãî ëîêóñà ñâÿçàíî èñêëþ÷èòåëüíî ñ óâåëè÷å-
íèåì ðèñêà ðàçâèòèÿ ìóæñêîãî áåñïëîäèè áåç àçîñ-
ïåðìèè. Ýòè äàííûå ïîçâîëÿþò ñäåëàòü âûâîä î òîì,
÷òî ïîëèìîðôèçì Ile462Val ãåíà CYP1A1 âíîñèò îï-
ðåäåëåííûé âêëàä â ôîðìèðîâàíèå ãåíåòè÷åñêîé
ñòðóêòóðû ïðåäðàñïîëîæåííîñòè ê ðàçâèòèþ ìóæñ-
êîãî áåñïëîäèÿ.
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CYP2C19 genining G681A allel
polimorfizmining erkak tug‘ilishining buzilishi
genezisidagi ahamiyati

Annotatsiya. CYP2C19 genining G681A polimorfizmining erkaklar bepushtligining
shakllanishidagi roli tahlil qilindi. Tadqiqot erkaklar bepushtligining turli klinik
shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli sog‘lom fertil erkaklar namunasi
bo‘yicha o‘tkazildi. Ushbu lokusning jinsiy gormonlar, ayniqsa, androgenlar sintezini
tartibga solishda ishtirok etishiga qaramay, ushbu genning noqulay variantini tashish
erkaklarning fertilligining buzilishiga mustaqil fenotipik ta’sir ko‘rsatmaydi, bu bizga
ushbu genning jinsiy gormonlar, ayniqsa, androgenlar sintezini tartibga solishda
ishtirok etmaydi, degan xulosaga kelishimizga imkon beradi. Erkaklarning
tug‘ilishining buzilishi geneziyasida mustaqil rol o‘ynaydi.

Kalit so‘zlar: erkaklar bepushtligi, CYP2C19 genining G681A polimorfizmi, allel,
genotip.

Dolzarblik
Erkaklar bepushtligi zamonaviy andrologiyaning

dolzarb muammosi bo‘lib, bepusht nikohlarning u yoki
bu shakliga sezilarli hissa (45-50%) qo‘shadi [1] va butun
dunyo bo‘yicha tug‘ish yoshidagi juftliklarning taxminan
15 foizi ushbu patologiyadan aziyat chekadi [2].

Ma’lumki, erkaklar bepushtligi xromosoma
o‘zgarishlari (Klaynfelter sindromi va boshqalar) yoki
nuqtali gen mutatsiyalari (Kalman, Kartagener
sindromlari va boshqalar) [3,4] ko‘rinishidagi genetik
omillar bilan bog‘liq bo‘lishi mumkin. Shuningdek, AZF
genetik lokusining deletsiyalari yoki CFTR geni
mutatsiyalarining birgalikda kechishi tufayli kelib
chiqadigan azoospermiyaning ko‘proq uchraydigan
holatlari ham mavjud [5].

Bundan tashqari, dalillarga asoslangan tibbiyot nuqtai
nazaridan erkaklar bepushtligining shakllanishida
ksenobiotiklarni detoksikatsiya qiluvchi genlar tizimidagi
buzilishlar muhim omil hisoblanadi [6].  Sitoxrom CYP19
geni steroid gormonlar, shu jumladan jinsiy gormonlar
sintezini boshqarishda, ayniqsa erkaklar jinsiy
gormonlari - androgenlar sintezida ishtirok etadi.
Keyinchalik androgenlardan ayollar jinsiy gormonlari
hosil bo‘ladi [7,8]. Ushbu gen erkak jinsiy gormonlarining
ayol jinsiy gormonlariga aylanishini tartibga solishda juda
muhim rol o‘ynaydi [9]. Bu genlarning noqulay genotipik

variantlari androgenlar yoki estrogenlar sintezining
buzilishiga va tanqisligiga olib kelishi mumkin [10], bu
esa o‘z navbatida bepushtlik xavfini keltirib chiqarishi
mumkin.

Ishning maqsadi. Erkaklar bepushtligi shakllanishida
CYP2C19 (G681A) detoksikatsiyasining birinchi fazasi
geni polimorfizmining rolini baholash.

Materiallar va metodlar.  Tadqiqotga bepushtlik bilan
og‘rigan 140 nafar erkak kiritildi. Ulardan: 35 nafari
(25,0%) azoospermiyali bemorlar, 105 nafari (75,5%)
azoospermiyasiz bemorlar edi. Nazorat guruhiga 155
nafar fertil erkak kiritildi.

CYP2C19 geni G681A polimorf lokusini genotiplash
real vaqt rejimida polimeraza zanjir reaksiyasi usulida
(RotorGene Q, Quagen, Germaniya) amalga oshirildi.
Buning uchun oldindan «Ribo-prep» («InterLabServis,»
Rossiya) reagentlar to‘plami yordamida qon
namunalaridan genom DNKsi ajratib olindi. Ushbu lokus
assotsiatsiyalari tahlili «holat-nazorat» tipidagi ikkita
tanlanmani taqqoslash yordamida o‘tkazildi.

Olingan natijalarni statistik qayta ishlash OpenEpi
V.9.2 dasturiy paketidan foydalangan holda amalga
oshirildi. CYP2C19 geni G681A lokusi genotiplari
taqsimotining Xardi-Vaynberg taqsimotidan og‘ishini
baholash Pirsonning modifikatsiyalangan xi-kvadrat
mezoni yordamida amalga oshirildi. Ma’lumotlarni
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hisoblash «Hardy-Weinberg equilibrium calculator»
onlayn dasturi yordamida o‘tkazildi.

Natijalar va muhokama
Ikkala o‘rganilgan tanlanmada ham CYP2C19 geni

G681A lokusining genotipik variantlarining haqiqiy
taqsimlanishi RXVda nazariy jihatdan kutilganiga mos
keldi (r>0.05). Sog‘lom nazorat guruhida (n=155) ushbu
polimorfizmning G va A allellarining chastota taqsimotini
o‘rganish ularning 85,5% (n=265) va 14,5% (n=45)
hollarda uchrashini aniqlashga imkon berdi. Ushbu
polimorfizm bo‘yicha G/G, G/A va A/A genotipik
chastotalari nazoratda mos ravishda 73,6% (n=114),
23,9% (n=37) va 2,5% (n=4) holatlarda aniqlandi (1 va 2-
rasmlarga hamda 1-jadvalga qarang).

1-rasm. Bemorlar va nazorat guruhlarida CYP2C19
genining G681A polimorfizmi allellarining

taqsimlanishi

2-rasm. Bemorlar va nazorat guruhlarida CYP2C19
genining G681A polimorfizmi genotiplarining

taqsimlanishi

1-jadval
Bemorlar va nazorat guruhlarida CYP2C19 genining

G681A polimorfizmi allellari va genotiplarining
tarqalish chastotasi

Shu bilan birga, tadqiqotlarimizda bepushtlik bilan
og‘rigan erkaklarning asosiy guruhida (n=140) G asosiy
allelining uchrash ulushi 84,6% (n=237) ni, A ikkilamchi
allelining uchrash ulushi esa 15,4% (n=43) ni tashkil
etdi. Bundan tashqari, G/G genotipining ulushi 71,4%
(n=100) ga yetdi, G/A va A/A genotiplarining chastotasi
esa mos ravishda 26,4% (n=37) va 2,2% (n=3) hollarda
qayd etildi.

Azoospermiyali erkaklar orasida G (85,7%) va A
(14,3%) allellarining chastotasi nazorat guruhidagi kabi
deyarli bir xil holatlarda aniqlandi. Shuningdek, G/G
(74,3%), G/A (22,9%) va A/A (2,8%) genotiplari
chastotalarining taqsimlanishida ham shunga o‘xshash
natijalar olindi. Azoospermiyasiz bepusht erkaklar
guruhida nazorat guruhiga nisbatan allellar (G - 84,3%
va A - 15,7%) va genotiplar (G/G - 70,5%, G/A - 27,6% va
A/A - 1,9%) tashuvchanligi ulushida ahamiyatsiz bo‘lsa-
da, ba’zi farqlar kuzatildi.

Bepusht erkaklarning asosiy guruhi va nazorat guruhi
o‘rtasida A allelining chastotasini taqsimlanishidagi
ahamiyatsiz farq uning bemorlar orasida 1,1 baravar
ko‘payishi bilan ifodalandi (15,4% ga nisbatan 14,5%;
÷2=0,1; P=0,76; OR=1,1; 95%CI: 0,61-1,99). Bu asosiy
guruhda G/A geterozigot genotipining 1,1 baravar
ko‘payishi (26,4% ga nisbatan 23,9%; ÷2=0,3; P=0,60;
OR=1,1; 95%CI: 0,78-1,55) va A/A gomozigot mutant
genotipining bir martadan kam pasayishi (2,1% ga
nisbatan 2,6%; ÷2=0,1; P=0,76; OR=0,8; 95%CI: 0,2-
3,19) bilan nazorat guruhidagi ko‘rsatkichlarga nisbatan
taqqoslandi (2-jadvalga qarang).

1-jadval

Bemorlar guruhlarida CYP2C19 genining G681A
polimorfizmi allel va genotipik variantlari

chastotasidagi farqlar

Azoospermiyali erkaklarda, nazorat guruhi qiymatlari
bilan solishtirilganda, o‘rganilgan genetik polimorfizm
bo‘yicha allellar va genotiplarni tashishda sezilarli farqlar
aniqlanmadi. Xususan, azoospermiyali erkaklarda G
(85,7% va 85,5%) hamda A (14,3% va 14,5%) allellarining
chastotalari nazorat guruhidagi ko‘rsatkichlarga deyarli
mos keldi (÷2<3,85; p>0,05; OR=1,0). Shuningdek, G/G
(74,3% va 73,5%; ÷2<3,85; p>0,05; OR=1,0), G/A (22,9%
va 23,9%; ÷2<3,85; p>0,05; OR=0,9) va A/A (2,9% va
2,6%; ÷2<3,85; p>0,05; OR=1,1) genotiplarining
chastotalari ham nazorat guruhidagi ko‘rsatkichlardan
deyarli farqlanmadi. Shunday qilib, CYP2C19 genining
G681A polimorfizmi va azoospermiya bilan kechadigan
erkaklar bepushtligi o‘rtasida bog‘liqlik yo‘qligi aniq
ko‘rinib turibdi (3 va 4-rasmlarga qarang).
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Xulosa
Afsuski, jahon adabiyotlarini o‘rganish davomida

CYP2C19 genining G681A polimorfizmining erkaklar
bepushtligi etiopatogenezidagi rolini tahlil qilishga
bag‘ishlangan ishlarni topa olmadik. Shu bilan birga,
detoksikatsiya tizimining boshqa genlarining erkaklar
bepushtligi shakllanishi bilan bog‘liqligi haqidagi ishlar
ham yakka-yu yagona tadqiqotlar bilan cheklangan bo‘lib,
olingan ma’lumotlar yetarlicha ziddiyatlidir [7,11]. Jahon
adabiyotlaridagi qarama-qarshi ma’lumotlarga ko‘ra
[9,12], CYP2C19 genining G681A genotipik variantlarining
uchrash chastotasi va uning estrogenlar nomutanosibligi
bilan bog‘liq turli kasalliklarni shakllantirishdagi roli turli
aholi va etnik guruhlarda farq qiladi.

Shunday qilib, biz erkaklar bepushtligi rivojlanish xavfi
va CYP2C19 genining G681A polimorf varianti o‘rtasida
sezilarli bog‘liqlikni aniqlamadik. Bu esa erkaklar fertilligi
buzilishi kelib chiqishida ushbu genning mustaqil roli
yo‘qligini ko‘rsatadi. CYP2C19 genining G681A
polimorfizmi jinsiy gormonlar, ayniqsa androgenlar
sintezini tartibga solishda ishtirok etishiga qaramay, ushbu
genning noqulay variantini tashish erkaklar fertilligining
buzilishida mustaqil fenotipik ta’sirga ega emas. Bu esa
681A funksional jihatdan noqulay genotipik variantning
erkaklar bepushtligi namoyon bo‘lishiga nisbatan kuchsiz
ta’sirga ega bo‘lishi mumkinligini ko‘rsatadi.

Bu CYP2 sitoxrom geni polimorfizmi va erkaklar
bepushtligi rivojlanish xavfi o‘rtasidagi bog‘liqlikni
o‘rganish bo‘yicha kam sonli ishlardan biri bo‘lganligi
sababli, xulosalarimizni yakuniy tasdiqlash uchun
ksenobiotiklar detoksikatsiya tizimining turli bosqichlari
va u bilan sinergik o‘zaro ta’sir qiluvchi gen oilalari bo‘yicha
keng qamrovli tadqiqot o‘tkazish zarur deb hisoblaymiz.
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Annotation
The role of the G681A polymorphism of the CYP2C19 gene in the

formation of male infertility was analyzed. The study was conducted
on a sample of 140 patients with various clinical forms of male infertility
and 155 conditionally healthy fertile men. Despite the involvement of
this locus in the regulation of the synthesis of sex hormones, especially
androgens, the carriage of an unfavorable variant of this gene does not
have an independent phenotypic effect on male fertility disorders, which
allows us to conclude that this gene does not play an independent role
in the genesis of male fertility disorders.

Key words: male infertility, G681A polymorphism of the CYP2C19
gene, allele, genotype.

Relevance
Male infertility is a pressing issue in modern andrology

and contributes significantly (45-50%) [1] to various
forms of infertile marriages, with approximately 15% of
childbearing-age couples worldwide suffering from this
pathology [2].

It is known that male infertility can be caused by
genetic factors such as chromosomal changes (Klinefelter
syndrome, etc.) or point gene mutations (Kallmann,
Kartagener syndromes, etc.) [3,4], as well as more
frequent cases of azoospermia caused by deletions in the
AZF genetic locus or combinations of CFTR gene
mutations [5].

Additionally, a significant factor in the development of
male infertility, from the perspective of evidence-based
medicine, is the disruption of the xenobiotic detoxification
gene system [6].  The CYP19 cytochrome gene participates
in the regulation of steroid hormone synthesis, including
sex hormones, especially in the synthesis of male sex
hormones - androgens, which subsequently form female sex
hormones [7,8]. This gene plays a very important role in
regulating the conversion of male sex hormones into female
sex hormones [9]. Unfavorable genotypic variants of these
genes can lead to disruption of androgen or estrogen
synthesis and deficiency [10], which can be accompanied
by a risk of infertility.

Objective of the study. To assess the role of the
CYP2C19 (G681A) first-phase detoxification gene

polymorphism in the development of male infertility.
Materials and methods.  The study included 140 men

with infertility. Of these: 35 (25.0%) were patients with
azoospermia, 105 (75.5%) were patients without
azoospermia. The control group included 155 fertile men.

Genotyping of the G681A polymorphic locus of the
CYP2C19 gene was carried out using real-time polymerase
chain reaction (RotorGene Q, Qiagen, Germany), with
preliminary isolation of genomic DNA from blood
samples using the «Ribo-prep» reagent kit
(«InterLabService,» Russia). The analysis of the
associations of this locus was conducted by comparing
two samples using the «case-control» method.

Statistical processing of the obtained results was
carried out using the OpenEpi V.9.2 software package.
Assessment of the deviation of the G681A locus genotype
distribution of the CYP2C19 gene from the Hardy-
Weinberg equilibrium was carried out using the modified
Pearson chi-square test. Data calculations were
performed using the online «Hardy-Weinberg
equilibrium calculator.»

Results and discussion
In both studied samples, the actual distribution of

genotypic variants of the G681A locus of the CYP2C19
gene corresponds to the theoretically expected one in
HWE (p>0.05). Study of the frequency distribution of the
G and A alleles of this polymorphism in the healthy
control group (n=155) revealed their occurrence in 85.5%
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(n=265) and 14.5% (n=45) of cases, respectively. G/G,
G/A, and A/A genotypic frequencies for this
polymorphism in the control group were found in 73.6%
(n=114), 23.9% (n=37), and 2.5% (n=4) of cases,
respectively (see Figures 1 and 2, and Table 1).

Table 1
Frequency distribution of alleles and genotypes

of the CYP2C19 gene G681A polymorphism
in patient and control groups

Simultaneously, in our studies among the main group
of examined infertile men (n=140), the frequency of the
major G allele was 84.6% (n=237), while the minor A
allele was 15.4% (n=43). Additionally, the proportion of
the G/G genotype reached 71.4% (n=100), whereas the
G/A and A/A genotypes were observed in 26.4% (n=37)
and 2.2% (n=3) of cases, respectively.

Among men with azoospermia, the frequencies of the
G (85.7%) and A (14.3%) alleles were found to be almost
identical to those in the control group. Moreover, similar
data were obtained for the distribution of G/G (74.3%),

G/A (22.9%), and A/A (2.8%) genotype frequencies.
Although not substantial, some differences were observed
in the allele frequencies (G - 84.3% and A - 15.7%) and
genotype frequencies (G/G - 70.5%, G/A - 27.6%, and A/
A - 1.9%) in the group of infertile men without
azoospermia compared to the control group.

The observed non-significant difference in the
frequency distribution of the A allele between the main
group of infertile men and the control group was
characterized by its 1.1-fold increase among patients
(15.4% versus 14.5%; ÷2=0.1; P=0.76; OR=1.1; 95%CI:
0.61-1.99). This was accompanied by a non-significant
1.1-fold increase in the heterozygous G/A genotype in the
main group (26.4% versus 23.9%; ÷2=0.3; P=0.60;
OR=1.1; 95%CI: 0.78-1.55) and a decrease in the
homozygous mutant A/A genotype to less than once (2.1%
versus 2.6%; ÷2=0.1; P=0.76; OR=0.8; 95%CI: 0.2-3.19)
compared to the control group (see Table 2).

                                                                      Table 2
Differences in the frequency of allelic and genotypic
variants of the CYP2C19 gene G681A polymorphism

in patient groups

Among men with azoospermia, no significant
differences were found in the frequency of alleles and
genotypes for the studied genetic polymorphism
compared to the control values. The frequency of alleles
G (85.7% vs. 85.5%) and A (14.3% vs. 14.5%) among men
with azoospermia closely matched their values in the
control group (÷2<3.85; p>0.05; OR=1.0). Similarly, the
frequencies of genotypes G/G (74.3% vs. 73.5%; ÷2<3.85;
p>0.05; OR=1.0), G/A (22.9% vs. 23.9%; ÷2<3.85;
p>0.05; OR=0.9), and A/A (2.9% vs. 2.6%; ÷2<3.85;
p>0.05; OR=1.1) also showed almost no differences from
those in the control group. Consequently, the absence of
an association between the G681A polymorphism of the
CYP2C19 gene and the development of male infertility
with azoospermia is quite evident (see Figures 3 and 4).

Figure 1. Distribution of alleles for the G681A
polymorphism of the CYP2C19 gene in patient and

control groups

Figure 2.  Distribution of CYP2C19 gene G681A
polymorphism genotypes in patient and control groups

Figure 3.  Frequency of CYP2C19 gene G681A
polymorphism alleles in azoospermia patients and

in the control group
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Conclusion
Unfortunately, when analyzing the world literature, we

were unable to find studies devoted to the analysis of the
role of the CYP2C19 gene G681A polymorphism in the
etiopathogenesis of male infertility. At the same time,
works related to the relationship between other genes of
the detoxification system and male infertility formation
are also limited to isolated studies, and the obtained data
are quite contradictory [7,11]. Due to conflicting global
literature data [9,12], it appears that the frequencies of
G681A genotypic variants of the CYP2C19 gene and its
role in the formation of various estrogen imbalance-
related conditions vary across different populations and
ethnic groups.

Thus, we have not found a significant relationship
between the risk of male infertility development and the
polymorphic variant of the G681A of the CYP2C19 gene,
which allows us to conclude that this gene has no
independent role in the genesis of male fertility disorders.
Despite the involvement of the CYP2C19 gene G681A
polymorphism in the regulation of sex hormone synthesis,
especially androgens, carrying the unfavorable variant of
this gene does not have an independent phenotypic effect
on male fertility disorders. This may indicate a possible
weak effect of the functionally unfavorable genotypic
variant 681A in relation to male infertility manifestation.

Since this is one of the few studies examining the
relationship between the CYP2 cytochrome gene
polymorphism and the risk of male infertility
development, to definitively confirm our conclusions, we
consider it necessary to conduct an extended study of
various phases of the xenobiotic detoxification system and
its synergistically interacting gene families.
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Àêòóàëüíîñòü
Ìóæñêîå áåñïëîäèå ïðåäñòàâëÿåò ñîáîé àêòóàëü-

íóþ ïðîáëåìó ñîâðåìåííîé àíäðîëîãèè è âíîñÿò ñó-
ùåñòâåííûé âêëàä (45-50%) [1] â òîé èëè èíîé ôîð-
ìå áåñïëîäíûõ áðàêîâ è ïðèìåðíî 15% ïàð äåòîðîä-
íîãî âîçðàñòà âî âñåì ìèðå ñòðàäàþò äàííîé ïàòîëî-
ãèåé [2].

 Èçâåñòíî, ÷òî ìóæñêîå áåñïëîäèå ìîæåò áûòü
îáóñëîâëåíî ãåíåòè÷åñêèìè ôàêòîðàìè êàê â âèäå
õðîìîñîìíûõ èçìåíåíèé (ñèíäðîì Êëÿéíôåëüòåðà è
äð.) èëè òî÷êîâûõ ãåííûõ ìóòàöèé (ñèíäðîìû Êàëü-
ìàíà, Êàðòàãåíåðà è äð.) [3,4], òàê è áîëåå ÷àñòûå ñëó-
÷àè àçîîñïåðìèè, îáóñëîâëåííûå äåëåöèÿìè ãåíåòè-
÷åñêîãî ëîêóñà AZF èëè ñî÷åòàíèåì ìóòàöèé ãåíà
CFTR [5].

Êðîìå òîãî, ñóùåñòâåííûì ôàêòîðîì, ôîðìèðîâà-
íèå ìóæñêîå áåñïëîäèå ñ ïîçèöèé äîêàçàòåëüíîé ìå-
äèöèíû, ÿâëÿþòñÿ íàðóøåíèÿ â ñèñòåìå ãåíîâ äåòîê-
ñèêàöèè êñåíîáèîòèêîâ [6].  Ãåí öèòîõðîìà CYP19
ó÷àñòâóåò â ðåãóëÿöèè ñèíòåçà ñòåðîèäíûõ ãîðìîíîâ,
â òîì ÷èñëå ïîëîâûõ, îñîáåííî â ñèíòåçå ìóæñêèõ ïî-
ëîâûõ ãîðìîíîâ - àíäðîãåíîâ, èç êîòîðûõ ïîñëåäóþ-
ùåì îáðàçóþòñÿ æåíñêèå ïîëîâûå ãîðìîíû [7,8].
Äàííûé ãåí èãðàåò î÷åíü âàæíóþ ðîëü â ðåãóëÿöèè
ïðåâðàùåíèè ìóæñêèõ ïîëîâûõ ãîðìîíîâ â æåíñêèå
ïîëîâûå ãîðìîíû [9]. Íåáëàãîïðèÿòíûå ãåíîòèïè-
÷åñêèå âàðèàíòû ýòèõ ãåíîâ, ìîãóò ïðèâåñòè ê íàðó-
øåíèþ ñèíòåçà è äåôèöèòó àíäðîãåíîâ èëè ýñòðîãå-

íîâ [10], ÷òî ìîæåò ñîïðîâîæäàòüñÿ ðèñêà ðàçâèòèåì
áåñïëîäèåì.

Öåëü ðàáîòû. Îöåíêà ðîëè ïîëèìîðôèçìà ãåíà
ïåðâîé ôàçû äåòîêñèêàöèè CYP2C19 (G681A) â ôîð-
ìèðîâàíèè ìóæñêîãî áåñïëîäèÿ.

Ìàòåðèàëû è ìåòîäû.  Â èññëåäîâàíèå âêëþ÷åíû
140 ìóæ÷èí ñ áåñïëîäèåì. Èç íèõ: 35 (25.0%) ñîñòà-
âèëè ïàöèåíòû ñ àçîîñïåðìèåé, 105 (75.5%) - ïàöè-
åíòû áåç àçîîñïåðìèè. Â êîíòðîëüíóþ ãðóïïó âêëþ-
÷èëè 155 ôåðòèëüíûõ ìóæ÷èí.

Ãåíîòèïèðîâàíèå ïîëèìîðôíîãî ëîêóñà G681A
ãåíà CYP2C19 îñóùåñòâëÿëè ìåòîäîì ïîëèìåðàçíîé
öåïíîé ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè
(RotorGene Q, Quagen, Ãåðìàíèÿ), ïðåäâàðèòåëüíî
âûäåëèâ ãåíîìíîé ÄÍÊ èç îáðàçöîâ êðîâè c ïîìî-
ùüþ íàáîðà ðåàãåíòîâ «Ðèáî-ïðåï» («ÈíòåðËàáÑåð-
âèñ», Ðîññèÿ). Àíàëèç àññîöèàöèé äàííîãî ëîêóñà áûë
ïðîâåäåí ïðè ïîìîùè ñðàâíåíèÿ äâóõ âûáîðîê ïî
òèïó «ñëó÷àé-êîíòðîëü».

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ ðåçóëüòà-
òîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ïàêåò ïðîãðàììû
OpenEpi V.9.2. Îöåíêà îòêëîíåíèÿ ðàñïðåäåëåíèé
ãåíîòèïîâ ëîêóñà G681A ãåíà CYP2C19 îò ðàñïðåäå-
ëåíèÿ Õàðäè–Âàéíáåðãà ïðîâîäèëàñü ñ èñïîëüçîâà-
íèåì ìîäèôèöèðîâàííîãî êðèòåðèÿ õè-êâàäðàò Ïèð-
ñîíà. Ðàñ÷åò äàííûõ ïðîèçâîäèëèñü ñ èñïîëüçîâàíè-
åì îíëàéí-ïðîãðàììû «Hardy –Weinberg equilibrium
calculator».

Çíà÷èìîñòü àëëåëüíîãî ïîëèìîðôèçìà
G681A ãåíà CYP2C19 â ãåíåçå íàðóøåíèÿ
ìóæñêîé ôåðòèëüíîñòè.

Àííîòàöèÿ
Ïðîâåäåí àíàëèç ðîëè ïîëèìîðôèçìà G681A ãåíà CYP2C19 â ôîðìèðî-

âàíèè ìóæñêîãî áåñïëîäèÿ. Èññëåäîâàíèå ïðîâåäåíî íà âûáîðêàõ èç 140
ïàöèåíòîâ ñ ðàçëè÷íûìè êëèíè÷åñêèìè ôîðìàìè ìóæñêîãî áåñïëîäèÿ è
155 óñëîâíî-çäîðîâûõ ôåðòèëüíûõ ìóæ÷èí. Íåñìîòðÿ íà âîâëå÷åííîñòü
äàííîãî ëîêóñà â ðåãóëÿöèè ñèíòåçà ïîëîâûõ ãîðìîíîâ, îñîáåííî àíäðîãå-
íîâ, íîñèòåëüñòâà íåáëàãîïðèÿòíîãî âàðèàíòà ýòîãî ãåíà íå îáëàäàåò ñàìî-
ñòîÿòåëüíûì ôåíîòèïè÷åñêèì ýôôåêòîì íàðóøåíèè ìóæñêîé ôåðòèëüíî-
ñòè, ÷òî ïîçâîëÿåò ñäåëàòü âûâîä îá îòñóòñòâèè ñàìîñòîÿòåëüíîé ðîëè ýòî-
ãî ãåíà â ãåíåçå íàðóøåíèÿ ìóæñêîé ôåðòèëüíîñòè.

Êëþ÷åâûå ñëîâà: ìóæñêîå áåñïëîäèå, ïîëèìîðôèçì G681A ãåíà CYP2C19,
àëëåëü, ãåíîòèï.
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Ðåçóëüòàòû è îáñóæäåíèå. Â îáåèõ èññëåäîâàííûõ
âûáîðêàõ ôàêòè÷åñêîå ðàñïðåäåëåíèå ãåíîòèïè÷åñ-
êèõ âàðèàíòîâ ëîêóñà G681A ãåíà CYP2C19 ñîîòâåò-
ñòâóåò òåîðåòè÷åñêè îæèäàåìîìó ïðè ÐÕÂ (ð>0.05).
Èçó÷åíèå ÷àñòîòíîãî ðàñïðåäåëåíèÿ àëëåëåé G è À
äàííîãî ïîëèìîðôèçìà â ãðóïïå çäîðîâîãî êîíòðî-
ëÿ (n=155) ïîçâîëèëî óñòàíîâèòü èõ âñòðå÷àåìîñòü â
85.5% (n=265) è 14.5% (n=45) ñëó÷àÿõ. Ãåíîòèïè÷åñ-
êèå ÷àñòîòû G/G, G/A è A/A ïî äàííîìó ïîëèìîðôèç-
ìó â êîíòðîëå âûÿâëåíû â 73.6% (n=114), 23.9% (n=37)
è 2.5% (n=4) ñëó÷àÿõ ñîîòâåòñòâåííî (ñìîòðèòå ðèñóí-
êè 1 è 2. è òàáëèöó 1).

Ðèñóíîê 1. Ðàñïðåäåëåíèå àëëåëåé ïîëèìîðôèçìà
G681A ãåíà CYP2C19 â ãðóïïàõ ïàöèåíòîâ è êîíòðîëÿ

Ðèñóíîê 2. Ðàñïðåäåëåíèå ãåíîòèïîâ ïîëèìîðôèçìà
G681A ãåíà CYP2C19 â ãðóïïàõ ïàöèåíòîâ è êîíòðîëÿ

Òàáëèöà 1
×àñòîòà ðàñïðåäåëåíèÿ àëëåëåé è ãåíîòèïîâ
ïîëèìîðôèçìà G681A ãåíà CYP2C19 â ãðóïïàõ
ïàöèåíòîâ è êîíòðîëÿ

Îäíîâðåìåííî ñ ýòèì, â íàøèõ èññëåäîâàíèÿõ ñðå-
äè îñíîâíîé ãðóïïû îáñëåäîâàííûõ ìóæ÷èí ñ áåñïëî-
äèåì (n=140) äîëÿ âñòðå÷àåìîñòè ìàæîðíîãî àëëåëÿ
G ñîñòàâèëà 84.6% (n=237), à ìèíîðíîãî àëëåëÿ À –
15.4% (n=43). Ïîìèìî ýòîãî, äîëÿ ãåíîòèïà G/G äî-
õîäèëà äî 71.4% (n=100), òîãäà êàê ÷àñòîòû ãåíîòè-
ïîâ G/A è À/À ðåãèñòðèðîâàëèñü â 26.4% (n=37) è 2.2%
(n=3) ñëó÷àÿõ.

Ñðåäè ìóæ÷èí ñ àçîîñïåðìèåé ÷àñòîòû àëëåëåé G
(85.7%) è À (14.3%) îáíàðóæåíû ïî÷òè â îäèíàêîâûõ
ñëó÷àÿõ, êàê è â êîíòðîëüíîé ãðóïïå. Ê òîìó æå, àíà-
ëîãè÷íûå äàííûå ïîëó÷åíû è â ðàñïðåäåëåíèè ÷àñ-
òîò ãåíîòèïîâ G/G (74.3%), G/A (22.9%) è A/A (2.8%).
Õîòÿ è íå ñóùåñòâåííî, íî âñå æå íåêîòîðûå îòëè÷èÿ
îáíàðóæåíû â äîëå íîñèòåëüñòâà àëëåëåé (G – 84.3%
è À – 15.7%) è ãåíîòèïîâ (G/G – 70.5%, G/A – 27.6% è
A/A – 1.9%) â ãðóïïå ìóæ÷èí ñ áåñïëîäèåì áåç àçîîñ-
ïåðìèè ïî îòíîøåíèþ ê òàêîâûì â êîíòðîëüíîé ãðóï-
ïå.

Íàáëþäàåìîå íåçíà÷èìîå ðàçëè÷èå â ðàñïðåäåëå-
íèè ÷àñòîòû àëëåëÿ À ìåæäó îñíîâíîé ãðóïïîé ìóæ-
÷èí ñ áåñïëîäèåì è êîíòðîëüíîé ãðóïïîé õàðàêòåðè-
çîâàëàñü åãî óâåëè÷åíèåì ñðåäè ïàöèåíòîâ â 1.1 ðàçà
(15.4% ïðîòèâ 14.5%; ÷2=0.1; Ð=0.76; OR=1.1; 95%CI:
0.61-1.99). Ýòî ñîïðîâîæäàëîñü íåäîñòîâåðíûì ïîâû-
øåíèåì ãåòåðîçèãîòíîãî ãåíîòèïà G/A â îñíîâíîé
ãðóïïå â 1.1 ðàçà (26.4% ïðîòèâ 23.9%; ÷2=0.3; Ð=0.60;
OR=1.1; 95%CI: 0.78-1.55) è ñíèæåíèåì ãîìîçèãîòíî-
ãî ìóòàíòíîãî ãåíîòèïà À/À ìåíåå ÷åì â îäèí ðàç
(2.1% ïðîòèâ 2.6%; ÷2=0.1; Ð=0.76; OR=0.8; 95%CI: 0.2-
3.19) ïî ñðàâíåíèþ ñ àíàëîãè÷íûìè â êîíòðîëüíîé
ãðóïïå (ñìîòðèòå òàáëèöó 2).

Òàáëèöà 2
Ðàçëè÷èÿ â ÷àñòîòå àëëåëüíûõ è ãåíîòèïè÷åñêèõ
âàðèàíòîâ ïîëèìîðôèçìà G681A ãåíà CYP2C19
â ãðóïïàõ ïàöèåíòîâ

Ñðåäè ìóæ÷èí ñ àçîîñïåðìèåé, ïî îòíîøåíèþ ê
êîíòðîëüíûì çíà÷åíèÿì, íå îáíàðóæåíû êàêèå-ëèáî
çíà÷èìûå ðàçëè÷èÿ â íîñèòåëüñòâå àëëåëåé è ãåíî-
òèïîâ ïî èçó÷åííîìó ãåíåòè÷åñêîìó ïîëèìîðôèçìó.
Òàê, ÷àñòîòû àëëåëåé G (85.7% ïðîòèâ 85.5%) è A
(14.3% ïðîòèâ 14.5%) ñðåäè ìóæ÷èí ñ àçîîñïåðìèåé
ïî÷òè ñîîòâåòñòâîâàëè èõ çíà÷åíèÿì â êîíòðîëå
(÷2<3.85; p>0.05; ÎR=1.0). Â òî æå âðåìÿ, ÷àñòîòû ãå-
íîòèïîâ G/G (74.3% ïðîòèâ 73.5%; ÷2<3.85; p>0.05;
ÎR=1.0), G/A (22.9% ïðîòèâ 23.9%; ÷2<3.85; p>0.05;
ÎR=0.9) è À/À (2.9% ïðîòèâ 2.6%; ÷2<3.85; p>0.05;
ÎR=1.1) òàêæå ïî÷òè íå èìåëè îòëè÷èé îò òàêîâûõ â
êîíòðîëüíîé ãðóïïå. Â ýòîé ñâÿçè, îòñóòñòâèå àññî-
öèàöèè ìåæäó ïîëèìîðôèçìîì G681A ãåíà CYP2C19
è ðàçâèòèåì ìóæñêîãî áåñïëîäèÿ ñ àçîîñïåðìèåé
âåñüìà î÷åâèäíî (ñìîòðèòå ðèñóíêè 3 è 4 ).
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Ðèñóíîê 3. ×àñòîòû àëëåëåé ïîëèìîðôèçìà
G681A ãåíà CYP2C19 â ãðóïïàõ ïàöèåíòîâ
ñ àçîîñïåðìèåé è â êîíòðîëüíîé ãðóïïå

Ðèñóíîê 4. Ðàñïðåäåëåíèå ãåíîòèïè÷åñêèõ âàðèàíòîâ
ïîëèìîðôèçìà G681A ãåíà CYP2C19 â ãðóïïàõ ïàöèåíòîâ
ñ àçîîñïåðìèåé è â êîíòðîëüíîé ãðóïïå

Çàêëþ÷åíèå
Ê ñîæàëåíèþ, ïðè àíàëèçå ìèðîâîé ëèòåðàòóðû

íàì íå óäàëîñü íàéòè ðàáîòû, ïîñâÿùåííûå àíàëèçó
ðîëè ïîëèìîðôèçìà G681A ãåíà CYP2C19 â ýòèîïà-
òîãåíåçå ìóæñêîãî áåñïëîäèå. Â òî æå âðåìÿ, ðàáîò
êàñàþùèõñÿ ñâÿçè äðóãèõ ãåíîâ ñèñòåìû äåòîêñèêà-
öèè ñ ôîðìèðîâàíèåì ìóæñêîå áåñïëîäèå òàêæå îã-
ðàíè÷èâàþòñÿ åäèíè÷íûìè èññëåäîâàíèÿìè, à ïîëó-
÷åííûå äàííûå äîñòàòî÷íî ïðîòèâîðå÷èâû [7,11]. Â
ñèëó ïðîòèâîðå÷èâûõ ìèðîâûõ ëèòåðàòóðíûõ äàí-
íûõ, [9,12] ïî âñåé âèäèìîñòè, ÷àñòîòû âñòðå÷àåìîñ-
òè ãåíîòèïè÷åñêèõ âàðèàíòîâ G681A ãåíà CYP2C19 è
åãî ðîëü â ôîðìèðîâàíèè ðàçëè÷íûõ íîçîëîãèé ñâÿ-
çàííûõ ñ äèñáàëàíñîì ýñòðîãåíîâ, ðàçëè÷àþòñÿ â ðàç-
íûõ ïîïóëÿöèîííûõ è ýòíè÷åñêèõ ãðóïïàõ.

Òàêèì îáðàçîì, íàìè íå îáíàðóæåíà çíà÷èìàÿ
ñâÿçü ìåæäó ðèñêîì ðàçâèòèÿ ìóæñêîå áåñïëîäèå è ïî-
ëèìîðôíûì âàðèàíòîì ãåíà G681A ãåíà CYP2C19, ÷òî
ïîçâîëÿåò ñäåëàòü çàêëþ÷åíèå îá îòñóòñòâèè ñàìîñòî-
ÿòåëüíîé ðîëè ýòîãî ãåíà â ãåíåçå íàðóøåíèÿ ìóæñ-
êîé ôåðòèëüíîñòè. Íåñìîòðÿ íà âîâëå÷åííîñòü ïîëè-
ìîðôèçìà G681A ãåíà CYP2C19 â ðåãóëÿöèè ñèíòåçà
ïîëîâûõ ãîðìîíîâ, îñîáåííî àíäðîãåíîâ, íîñèòåëüñòâà
íåáëàãîïðèÿòíîãî âàðèàíòà ýòîãî ãåíà íå îáëàäàåò
ñàìîñòîÿòåëüíûì ôåíîòèïè÷åñêèì ýôôåêòîì íàðóøå-
íèè ìóæñêîé ôåðòèëüíîñòè, ÷òî ìîæåò ñâèäåòåëüñòâî-
âàòü î âîçìîæíîì ñëàáîì ýôôåêòå ôóíêöèîíàëüíî íå-
áëàãîïðèÿòíîãî ãåíîòèïè÷åñêîãî âàðèàíòà 681A â îò-
íîøåíèè ìàíèôåñòàöèè ìóæñêîå áåñïëîäèå.

Ïîñêîëüêó ýòî îäíà èç ìàëî÷èñëåííûõ ðàáîò ïî èçó-
÷åíèþ ñâÿçè ìåæäó ïîëèìîðôèçìîì ãåíà öèòîõðîìà
CYP2 è ðèñêîì ðàçâèòèÿ ìóæñêîå áåñïëîäèå, ÷òîáû îêîí-
÷àòåëüíî ïîäòâåðäèòü íàøè âûâîäû, ñ÷èòàåì íåîáõîäè-
ìûì ïðîâåäåíèå ðàñøèðåííîãî èññëåäîâàíèÿ ðàçëè÷-
íûõ ôàçû ñèñòåìû äåòîêñèêàöèè êñåíîáèîòèêîâ è ñèíåð-
ãè÷íî âçàèìîäåéñòâóþùèõ ñ íèì ñåìåéñòâ ãåíîâ.
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ANNOTATSIYA
Follikulani ogohlantiruvchi gormon (FSH) insonning ko‘payishida muhim rol

o‘ynaydigan gonadotropindir. Bugungi kunga qadar FSHB genida ko‘plab
polimorfizmlar va mutatsiyali o‘zgarishlar aniqlangan, ular jinsiy rivojlanishga va
qondagi FSH darajasiga sezilarli ta’sir ko‘rsatadi. FSHB genining 2bp del
polimorfizmining erkaklar bepushtligi rivojlanishidagi roli tahlil qilindi. Tadqiqot
erkaklar bepushtligining turli klinik shakllariga ega bo‘lgan 140 nafar bemor va 155
shartli sog‘lom fertil erkaklar namunasi bo‘yicha o‘tkazildi. Olingan natijalar shuni
ko‘rsatdiki, FSHB genining p.Val79GlufsTer27 geterozigota variantining azospermiya
rivojlanishiga aniqlangan salbiy ta’siri erkaklarning bepushtligi rivojlanishi bilan
2bp del allel varianti o‘rtasida assotsiativ aloqalar mavjudligini tasdiqlovchi
konsepsiyaga mos keladi.

Kalit so‘zlar: erkaklar bepushtligi, FSHB genining 2bp del polimorfizmi, follikulani
ogohlantiruvchi gormon, oligoazospermiya.

Dolzarbligi
Ma’lumki, follikulni stimullovchi gormon (FSG)

lyuteinlovchi gormon (LG) va xorionik gonadotropin (XG)
bilan bir qatorda insonning ko‘payishida muhim
ahamiyatga ega bo‘lgan gonadotropinlar guruhiga kiradi.
FSG urug‘ yo‘llarining shakllanishi va faoliyatini,
shuningdek, erkaklar jinsiy bezlarida (moyaklarda)
spermatozoidlar ishlab chiqarilishini boshqaruvchi omil
hisoblanadi. Erkaklarda FSG yetishmovchiligi qondagi
testosteron miqdori me’yorida bo‘lsa-da, patologik
jarayon – oligoazospermiyani keltirib chiqaradi.

Bugungi kunga kelib FSHB genida jinsiy rivojlanish
va qondagi FSG darajasiga sezilarli ta’sir ko‘rsatadigan
ko‘plab polimorfizmlar va mutatsion o‘zgarishlar
aniqlangan [3, 4, 7, 9, 10, 11, 13, 14].

Biz FSG yetishmovchiligi va shunga bog‘liq ravishda
erkaklarda fertil tizimning buzilishi bilan aloqador
bo‘lgan FSHB genining 2bp del, rs5030646 genetik
mutatsiyasini (deletsiyasini) o‘rganib chiqdik.

Ushbu deletsiya FSHB (2bp del) genining 3-ekzonidagi
ikkinchi va uchinchi nukleotid ketma-ketligida yuzaga
keladi hamda autosom-retsessiv yo‘l bilan irsiylanadi. Bu
mutatsiya tufayli 61 dan 86 gacha bo‘lgan aminokislota
kodonlarining ketma-ketligi o‘zgaradi – GTG (val) GAG
(glu) ga aylanadi, keyinchalik erta to‘xtash kodoni paydo
bo‘lib, oligoazospermiya rivojlanadi [1, 2, 5, 8, 12].

Materiallar va usullar: Tadqiqotga bepushtlik bilan
og‘rigan 140 nafar erkak kiritildi.  Ulardan 35 nafari (25,0%)
azoospermiyali, 105 nafari (75,5%) azoospermiyasiz bemorlar
edi. Nazorat guruhiga 155 nafar fertil erkak kiritildi.
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FSHB genining 2bp del polimorf lokusini genotiplash «Ribo-prep» («InterLabServis,» Rossiya)
reaktivlar to‘plami yordamida qon namunalaridan genom DNKsini ajratib olgandan so‘ng, real vaqt
rejimidagi polimeraza zanjir reaksiyasi usuli bilan amalga oshirildi (RotorGene Q, Quagen, Germaniya).
Ushbu lokus assotsiatsiyalari tahlili «holat-nazorat» turdagi ikkita tanlanmani taqqoslash orqali o‘tkazildi.

Olingan natijalarni statistik qayta ishlash OpenEpi V.9.2 dasturiy paketi yordamida amalga oshirildi.
FSHB genining 2bp del lokusi genotiplari taqsimotining Xardi-Vaynberg taqsimotidan og‘ishini baholash
Pirsonning modifikatsiyalangan xi-kvadrat mezoni orqali o‘tkazildi. Ma’lumotlar hisob-kitobi «Hardy-
Weinberg equilibrium calculator» onlayn dasturi yordamida amalga oshirildi.

Natijalar va muhokama
Tekshirilgan 140 nafar erkak bepushtligi bo‘lgan bemordan va 155 nafar sog‘lom nazoratdan mutatsiya

varianti faqat azoospermiyali bemorlar kichik guruhida (2,9%) 1 nafar erkakda (0,7%) geterozigota
holatida aniqlandi. Shu bilan birga, ushbu bemorda sY1192 (AZFs) tipidagi AZF genida deletsiya,
nospetsifik xromosoma o‘zgarishlari: urug‘ yo‘lining obstruksiyasi va kuchsiz ifodalangan gipogonadizm
aniqlangani qayd etildi. Ushbu holatda bepushtlik mazkur genetik o‘zgarishlar bilan ham bog‘liq bo‘lishi
mumkinligi istisno etilmaydi.

FSHB genining 2631TGdel, Val61del2bp/87Ter gomozigot genotipi tadqiqot guruhida va bemorlarning
kichik guruhlarida aniqlanmadi.

Erkak bepushtligi bo‘lgan bemorlarning umumiy guruhida ushbu mutatsiyaning allel chastotasi juda
past bo‘lib, 0,005 ni tashkil etdi (1-jadval). Bu ma’lumotlar haqiqatda aniqlangan geterozigotalarning
juda kam uchrashini va shunga mos ravishda bizning populyatsiyamizda ushbu lokusning geterozigotalik
darajasi pastligini ko‘rsatadi. Hozirgi kunga qadar FSHB genining 2bp del, rs5030646 geterozigot
genotipining erkaklarda reproduktiv funksiya buzilishi rivojlanishiga salbiy ta’siri haqida ishonchli
ma’lumotlar mavjud emas.

1 jadval
FSHB genidagi 2bp del polimorfizmi allellari va genotiplarining bemorlar

va nazorat guruhlarida taqsimlanish chastotasi (rs5030646)

Hozirgi kunga qadar ushbu mutatsiya to‘rtta tadqiqotda qayd etilgan bo‘lib, u FSG tanqisligi bo‘lgan
jami to‘rtta bemorda, shu jumladan uch bemorda gomozigot variantda (Matthews et al., 1993; Matthews
et al. 1997; Phillip et al. 1998) va bir holatda murakkab geterozigot holatda (Layman et al. 1997) aniqlangan.
Nagirnaja, L. va boshqalar (2010) ushbu mutatsiyani FSHB genidagi 2631TGdel, Val61del2bp/87Ter
deb nomlashgan.

Shuningdek, 2bp del varianti oilaning oltita sog‘lom a’zosida geterozigot holatda mavjud bo‘lganligi
ma’lum (Matthews et al., 1993; Layman et al., 1997; Phillip et al., 1998). Jamoaviy ma’lumotlarga asoslanib,

1-rasm. FSHB genidagi 2bp del polimorfizmi
allellarining bemorlar va nazorat guruhlarida

taqsimlanish chastotasi (rs5030646)

2-rasm. FSHB genidagi 2bp del polimorfizmi
genotiplarining bemorlar va nazorat guruhlarida

taqsimlanishi (rs5030646)

¹  Ãðóïïà àëëåëåé ãåíîòèïîâ

TG del-TG TG/TG TG/del-TG del-TG/del-TG

n  %  n  %   n  %  n  %  n  %

1 Îñíîâíàÿ ãðóïïà, (n=140) 279 99.6 1 0.3 139 99.3 1 0.7 0 -

1.2  ñ àçîîñïåðìèåé, (n=35) 68 97.1 2 2.9 34 97.1 1 2.9 0 -

1.3 áåç àçîîñïåðìèè, (n=105) 210 100.0 0 - 105 100.0 0 - 0 -

1.4 Êîíòðîëüíàÿ ãðóïïà, (n=155) 0 - 0 - 0 - 0 - 0

×àñòîòà ðàñïðåäåëåíèÿ
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p.Val79GlufsTer27 varianti izolyatsiyalangan FSG tanqisligi uchun patogen sifatida tasniflanadi. Ushbu
variant ICSL tomonidan sog‘lom deb hisoblangan populyatsiyada moyillik skriningining bir qismi sifatida
kuzatilgan.

FSHB genining 2bp del deletsiyasining gomozigot turi birinchi marta Matthews et al. (1993) tomonidan
izolyatsiyalangan FSG tanqisligi bilan birlamchi amenoreyali italiyalik va isroillik ayollarda aniqlangan
(Matthews et al. (1997)). Shu bilan birga, bemorning 18 yoshli qizi va uning singlisida 2bp del
deletsiyasining geterozigot varianti aniqlangan. Biroq, ikkala ayolda ham qon zardobida FSG ning normal
darajasi va muntazam hayz sikli kuzatilgan. Bundan tashqari, bemorning hamshirasida 3 ta normal
homiladorlik kechgan, bu ushbu mutatsiyaning geterozigot tashuvchilarida reproduktiv funksiya
buzilmaganligini ko‘rsatadi.

Erkaklar orasida ushbu mutatsiyaning gomozigot varianti 18 yoshli, FSGning izolyatsiyalangan
tanqisligi bilan gipogonadizm bo‘lgan bemorda aniqlangan (Phillip et al. 1998). Shu bilan birga, uning
sog‘lom ota-onasi va akasi deletsiyaning geterozigot tashuvchilari bo‘lgan.

Bugungi kunga kelib, ushbu ma’lumotlarga asoslanib, FSHB genining p.Val79GlufsTer27 varianti
FSGning izolyatsiyalangan tanqisligi uchun patologik deb tasniflanadi.

Shunday qilib, biz aniqlagan FSHB genining p.Val79GlufsTer27 geterozigot variantining azoospermiya
rivojlanishiga salbiy ta’siri erkaklar bepushtligi rivojlanishi bilan 2bp del allel varianti o‘rtasidagi
assotsiativ aloqalar mavjudligini tasdiqlovchi konsepsiyaga mos keladi. Ushbu deletsiya mavjudligini
o‘rganish, uni aniqlashning past chastotasiga qaramay, reproduktologiya amaliyotida, xususan,
azoospermiyani erta va aniq tashxislashda, shuningdek, davolash strategiyasini optimallashtirish va YRT
dasturlarini tanlashda qo‘llanilishi mumkin.
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ANNOTATION
Follicle-stimulating hormone (FSH) is a gonadotropin that plays an important

role in human reproduction. To date, a lot of polymorphisms and mutational
changes have been identified in the FSHB gene, which have a significant impact
on sexual development and on the level of FSH in the blood. The role of the 2bp
del polymorphism of the FSHB gene in the development of male infertility was
analyzed. The study was conducted on a sample of 140 patients with various clinical
forms of male infertility and 155 conditionally healthy fertile men. The obtained
results showed that the revealed negative effect of the heterozygous variant
p.Val79GlufsTer27 of the FSHB gene on the development of azoospermia is
consistent with the concept confirming the presence of associative links between
the 2bp del allelic variant with the development of male infertility.

Keywords: male infertility, 2bp del polymorphism of the FSHB gene, follicle-
stimulating hormone, oligoazoospermia.

Relevance
As is known, follicle-stimulating hormone (FSH), along

with luteinizing hormone (LH) and chorionic
gonadotropin (hCG), belongs to the gonadotropins that
play an important role in human reproduction. FSH
regulates the formation and function of seminiferous
tubules, as well as sperm production in the male sex
glands (testes). FSH deficiency in men leads to a
pathological process - oligoazoospermia, with normal
blood testosterone levels.

To date, numerous polymorphisms and mutations
have been identified in the FSHB gene, which significantly
influence sexual development and blood FSH levels [3,
4, 7, 9, 10, 11, 13, 14].

We conducted a search for the genetic mutation
(deletion) 2bp del, rs5030646 in the FSHB gene,

associated with FSH deficiency and, consequently, with
disruption of the male fertility system.

This deletion occurs in the second and third nucleotide
sequences of exon 3 in the FSHB gene (2bp del) and is
transmitted in an autosomal recessive manner. Due to
this mutation, the sequence of amino acid codons from
61 to 86 changes from GTG (val) to GAG (glu), followed
by a premature stop codon and the development of
oligoazoospermia [1, 2, 5, 8, 12].

Objective. To assess the role of the FSHB gene 2bp del
polymorphism in the development of male infertility.

Materials and methods.  The study included 140 men
with infertility. Of these: 35 (25.0%) were patients with
azoospermia, 105 (75.5%) were patients without
azoospermia. The control group included 155 fertile
men.
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Genotyping of the 2bp del polymorphic locus of the FSHB gene was carried out using real-time
polymerase chain reaction (RotorGene Q, Qiagen, Germany), with preliminary isolation of genomic DNA
from blood samples using the «Ribo-prep» reagent kit («InterLabService,» Russia). The analysis of
associations for this locus was conducted by comparing two samples using the «case-control» method.

Statistical processing of the obtained results was carried out using the OpenEpi V.9.2 software package.
Assessment of the deviation of genotype distributions for the 2bp del locus of the FSHB gene from the
Hardy-Weinberg equilibrium was performed using the modified Pearson’s chi-square test. Data
calculations were performed using the online «Hardy-Weinberg equilibrium calculator.»

Results and discussion
Among the 140 male infertility patients and 155 healthy controls examined, the mutation variant was

found only in a heterozygous state in 1 man (0.7%) in the subgroup of patients with azoospermia (2.9%).
It should be noted that this patient was also found to have a deletion in the AZF gene of the sY1192 type
(AZFc), non-specific chromosomal changes, obstruction of the vas deferens, and mild hypogonadism. It
is possible that infertility in this case may also be related to these genetic changes.

The homozygous genotype 2631TGdel, Val61del2bp/87Ter of the FSHB gene was not detected in the
studied group or subgroups of patients.

The allele frequency of this mutation in the general group of male infertility patients was extremely
low at 0.005 (Table 1). These data indicate an extremely low frequency of actually identified heterozygotes
and, accordingly, a low level of heterozygosity for this locus in our population. To date, there is no reliable
data on the negative effect of the heterozygous genotype 2bp del, rs5030646 of the FSHB gene on the
development of reproductive dysfunction in men.

 Frequency distribution of alleles and genotypes for the 2bp deletion polymorphism
in the FSHB gene among patient and control groups (rs5030646)

To date, this mutation has been reported in four studies, where it was found in a total of four patients
with FSH deficiency, including three patients with the homozygous variant (Matthews et al., 1993;
Matthews et al., 1997; Phillip et al. 1998) and one case in a compound heterozygous state (Layman et al.
1997). The authors Nagirnaja, L., et al., (2010) named this mutation 2631TGdel, Val61del2bp/87Ter in
the FSHB gene.

It is also known that the 2bp del variant was present in six healthy family members in a heterozygous
state (Matthews et al., 1993; Layman et al., 1997; Phillip et al., 1998). Based on collective data, the
p.Val79GlufsTer27 variant is classified as pathogenic for isolated FSH deficiency. This variant was
observed by ICSL as part of predisposition screening in an apparently healthy population.

Figure 1. Allele frequency distribution of the 2bp
deletion polymorphism in the FSHB gene among

patient and control groups (rs5030646)

Figure 2. Distribution of genotypes for the 2bp deletion
polymorphism in the FSHB gene among patient and

control groups (rs5030646)

¹  Group alleles genotypes

TG del-TG TG/TG TG/del-TG del-TG/del-TG

n  %  n  %   n  %  n  %  n  %

1 Main group, (n=140) 279 99.6 1 0.3 139 99.3 1 0.7 0 -

1.2  With azoospermia, (n=35) 68 97.1 2 2.9 34 97.1 1 2.9 0 -

1.3 Without azoospermia, (n=105) 210 100.0 0 - 105 100.0 0 - 0 -

1.4 Control group, (n=155) 0 - 0 - 0 - 0 - 0

Frequency distribution:
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The homozygous type of 2bp del deletion in the FSHB gene was first identified by Matthews et al.
(1993) in Italian and Israeli women with primary amenorrhea and isolated FSH deficiency (Matthews et
al. (1997)). In this case, the patient’s 18-year-old daughter and her sister were found to have a heterozygous
variant of the 2bp del deletion. However, both women had normal serum FSH levels and regular menstrual
cycles. Additionally, the patient’s sister had 3 normal pregnancies, indicating that heterozygous carriers
of this mutation have unimpaired reproductive function.

Among men, this mutation in the homozygous variant was identified in an 18-year-old patient with
hypogonadism and isolated FSH deficiency by Phillip et al. (1998). His apparently healthy parents and
brother were heterozygous carriers of the deletion.

To date, based on these data, the p.Val79GlufsTer27 variant of the FSHB gene is classified as pathogenic
for isolated FSH deficiency.

Thus, the negative effect of the heterozygous p.Val79GlufsTer27 variant of the FSHB gene on the
development of azoospermia that we identified is consistent with the concept confirming the association
between the 2bp del allele variant and the development of male infertility. Despite the low frequency of
its detection, testing for this deletion can be applied in clinical reproductive medicine, particularly in the
early accurate diagnosis of azoospermia, as well as in optimizing treatment strategies and selecting ART
programs.
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Àêòóàëüíîñòü
Êàê èçâåñòíî, ôîëëèêóëîñòèìóëèðóþùèé ãîðìîí

(ÔÑÃ) íàðÿäó ñ ëþòåèíèçèðóþùèì ãîðìîíîì (ËÃ) è
õîðèîíè÷åñêèì ãîíàäîòðîïèíîì (ÕÃ×) îòíîñèòñÿ ê
ãîíàäîòðîïèíàì, èãðàþùèì âàæíóþ ðîëü â ðåïðî-
äóêöèè ÷åëîâåêà. ÔÑÃ ÿâëÿåòñÿ ðåãóëÿòîðîì ôîðìè-
ðîâàíèÿ è ðàáîòîñïîñîáíîñòè ñåìåííûõ êàíàòèêîâ,
à òàêæå, âûðàáîòêè ñïåðìàòîçîèäîâ â ìóæñêèõ ïîëî-
âûõ æåëåçàõ (ÿè÷êàõ). Íåäîñòàòî÷íîñòü ÔÑÃ â îðãà-
íèçìå ó ìóæ÷èí ôîðìèðóåò ïàòîëîãè÷åñêèé ïðîöåññ
– îëèãîàçîîñïåðìèþ, ïðè íîðìàëüíîì óðîâíå êîí-
öåíòðàöèè òåñòîñòåðîíà â êðîâè.

Ê íàñòîÿùåìó âðåìåíè â ãåíå FSHB âûÿâëåíî äîñ-
òàòî÷íî ìíîãî ïîëèìîðôèçìîâ è ìóòàöèîííûõ èçìå-
íåíèé, êîòîðûå îêàçûâàþò çíà÷èòåëüíîå âëèÿíèå íà
ïîëîâîå ðàçâèòèå è íà óðîâåíü ÔÑÃ â êðîâè [3, 4, 7, 9,
10, 11, 13, 14.].

Íàìè áûë ïðîâåäåí ïîèñê ãåíåòè÷åñêîé ìóòàöèè
(äåëåöèè) 2bp del, rs5030646 ãåíà FSHB, àññîöèèðî-
âàííîé ñ íåäîñòàòî÷íîñòüþ ÔÑÃ è ñîîòâåòñòâåííî, ñ
íàðóøåíèåì ôåðòèëüíîé ñèñòåìû ìóæ÷èí.

Äàííàÿ äåëåöèÿ âîçíèêàåò âî âòîðîé è òðåòüåé
íóêëåîòèäíûõ ïîñëåäîâàòåëüíîñòÿõ ýêçîíà 3 â ãåíå
FSHB (2bp del) è ïåðåäàåòñÿ àóòîñîìíî-ðåöåññèâíûì

ïóòåì. Âñëåäñòâèå äàííîé ìóòàöèè èçìåíÿåòñÿ ïîñ-
ëåäîâàòåëüíîñòü àìèíîêèñëîòíûõ êîäîíîâ ñ 61 ïî 86
- GTG (val) íà GAG (glu) ñ ïîñëåäóþùèì ïðåæäåâðå-
ìåííûì ñòîï-êîäîíîì è ðàçâèòèåì îëèãîàçîñïåðìèè
[1, 2, 5, 8, 12].

Öåëü ðàáîòû. Îöåíêà ðîëè ïîëèìîðôèçìà 2bp del
ãåíà FSHB â ôîðìèðîâàíèè ìóæñêîãî áåñïëîäèÿ.

Ìàòåðèàëû è ìåòîäû.  Â èññëåäîâàíèå âêëþ÷åíû
140 ìóæ÷èí ñ áåñïëîäèåì. Èç íèõ: 35 (25.0%) ñîñòà-
âèëè ïàöèåíòû ñ àçîîñïåðìèåé, 105 (75.5%) - ïàöè-
åíòû áåç àçîîñïåðìèè. Â êîíòðîëüíóþ ãðóïïó âêëþ-
÷èëè 155 ôåðòèëüíûõ ìóæ÷èí.

Ãåíîòèïèðîâàíèå ïîëèìîðôíîãî ëîêóñà 2bp del
ãåíà FSHB îñóùåñòâëÿëè ìåòîäîì ïîëèìåðàçíîé öåï-
íîé ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè (RotorGene
Q, Quagen, Ãåðìàíèÿ), ïðåäâàðèòåëüíî âûäåëèâ ãå-
íîìíîé ÄÍÊ èç îáðàçöîâ êðîâè c ïîìîùüþ íàáîðà
ðåàãåíòîâ «Ðèáî-ïðåï» («ÈíòåðËàáÑåðâèñ», Ðîññèÿ).
Àíàëèç àññîöèàöèé äàííîãî ëîêóñà áûë ïðîâåäåí ïðè
ïîìîùè ñðàâíåíèÿ äâóõ âûáîðîê ïî òèïó «ñëó÷àé-
êîíòðîëü».

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ ðåçóëüòà-
òîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ïàêåò ïðîãðàììû
OpenEpi V.9.2. Îöåíêà îòêëîíåíèÿ ðàñïðåäåëåíèé

Èññëåäîâàíèå äåëåöèîííîé ìóòàöèè 2bp del
ãåíà FSHB ñðåäè ìóæ÷èí ñ íàðóøåíèåì
ðåïðîäóêòèâíîé ñèñòåìû
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ÀÍÍÎÒÀÖÈß
Ôîëëèêóëîñòèìóëèðóþùèé ãîðìîí (ÔÑÃ) îòíîñèòñÿ ê ãîíàäîòðîïèíàì, èãðàþùèì âàæíóþ ðîëü â

ðåïðîäóêöèè ÷åëîâåêà. Ê íàñòîÿùåìó âðåìåíè â ãåíå FSHB âûÿâëåíî äîñòàòî÷íî ìíîãî ïîëèìîðôèç-
ìîâ è ìóòàöèîííûõ èçìåíåíèé, êîòîðûå îêàçûâàþò çíà÷èòåëüíîå âëèÿíèå íà ïîëîâîå ðàçâèòèå è íà
óðîâåíü ÔÑÃ â êðîâè. Ïðîâåäåí àíàëèç ðîëè ïîëèìîðôèçìà 2bp del ãåíà FSHB â ôîðìèðîâàíèè ìóæñ-
êîãî áåñïëîäèÿ. Èññëåäîâàíèå ïðîâåäåíî íà âûáîðêàõ èç 140 ïàöèåíòîâ ñ ðàçëè÷íûìè êëèíè÷åñêèìè
ôîðìàìè ìóæñêîãî áåñïëîäèÿ è 155 óñëîâíî-çäîðîâûõ ôåðòèëüíûõ ìóæ÷èí. Ïîëó÷åííûå ðåçóëüòàòû
ïîêàçàëè, ÷òî âûÿâëåííûé íåãàòèâíûé ýôôåêò ãåòåðîçèãîòíîãî âàðèàíòà p.Val79GlufsTer27 ãåíà FSHB
íà ðàçâèòèå àçîîñïåðìèè ñîãëàñóåòñÿ ñ êîíöåïöèåé, ïîäòâåðæäàþùåé íàëè÷èå àññîöèàòèâíûõ ñâÿçåé
ìåæäó àëëåëüíûì âàðèàíòîì 2bp del ñ ðàçâèòèåì ìóæñêîãî áåñïëîäèÿ.

Êëþ÷åâûå ñëîâà: ìóæñêîå áåñïëîäèå, ïîëèìîðôèçìà 2bp del ãåíà FSHB, ôîëëèêóëîñòèìóëèðóþ-
ùèé ãîðìîí, îëèãîàçîîñïåðìèÿ.
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ãåíîòèïîâ ëîêóñà 2bp del ãåíà FSHB îò ðàñïðåäåëåíèÿ Õàðäè–Âàéíáåðãà ïðîâîäèëàñü ñ èñïîëüçî-
âàíèåì ìîäèôèöèðîâàííîãî êðèòåðèÿ õè-êâàäðàò Ïèðñîíà. Ðàñ÷åò äàííûõ ïðîèçâîäèëèñü ñ èñ-
ïîëüçîâàíèåì îíëàéí-ïðîãðàììû «Hardy –Weinberg equilibrium calculator».

Ðåçóëüòàòû è îáñóæäåíèå. Èç èññëåäîâàííûõ 140 ïàöèåíòîâ ñ ìóæñêèì áåñïëîäèåì è 155 çäî-
ðîâûõ êîíòðîëÿ ìóòàöèîííûé âàðèàíò âñòðå÷àëñÿ òîëüêî â ãåòåðîçèãîòíîì ñîñòîÿíèè ó 1 ìóæ-
÷èí (0.7%) â ïîäãðóïïå ïàöèåíòîâ ñ àçîîñïåðìèåé (2.9%). Ïðè ýòîì ñëåäóåò îòìåòèòü, ÷òî ïàöèåí-
òà ñ áûëè îáíàðóæåíû äåëåöèÿ â ãåíå AZF òèïà sY1192 (AZFñ), íåñïåöèôè÷åñêèå õðîìîñîìíûå
èçìåíåíèÿ: îáñòðóêöèÿ ñåìÿâûíîñÿùåãî ïðîòîêà è ñëàáîâûðàæåííûé ãèïîãîíàäèçì. Íå èñêëþ-
÷åíî, ÷òî áåñïëîäèå â äàííîì ñëó÷àå òàêæå ìîæåò áûòü ñâÿçàíî ñ ýòèìè ãåíåòè÷åñêèìè èçìåíå-
íèÿìè.

Ãîìîçèãîòíûé ãåíîòèï 2631TGdel, Val61del2bp/87Ter ãåíà FSHB â èññëåäîâàííîé ãðóïïå è â
ïîäãðóïïàõ ïàöèåíòîâ íå áûë âûÿâëåí.

Àëëåëüíàÿ ÷àñòîòà äàííîé ìóòàöèè â îáùåé ãðóïïå ïàöèåíòîâ ñ ìóæñêèì áåñïëîäèåì îêàçà-
ëàñü êðàéíå íèçêîé è ñîñòàâèëà 0.005 (òàáëèöà 1). Ýòè äàííûå ñâèäåòåëüñòâóþò î êðàéíå íèçêîé
÷àñòîòå ôàêòè÷åñêè âûÿâëåííûõ ãåòåðîçèãîò, è ñîîòâåòñòâåííî î íèçêîì óðîâíå ãåòåðîçèãîòíîñ-
òè äàííîãî ëîêóñà â íàøåé ïîïóëÿöèè. Ê íàñòîÿùåìó âðåìåíè îòñóòñòâóþò äîñòîâåðíûå äàííûå î
íåãàòèâíîì ýôôåêòå ãåòåðîçèãîòíîãî ãåíîòèïà 2bp del, rs5030646 ãåíà FSHB â îòíîøåíèè ðàçâè-
òèÿ íàðóøåíèÿ ðåïðîäóêòèâíîé ôóíêöèè ó ìóæ÷èí.

Òàáëèöà 1
×àñòîòà ðàñïðåäåëåíèÿ àëëåëåé è ãåíîòèïîâ ïîëèìîðôèçìà
2bp del  â ãåíå FSHB â ãðóïïàõ ïàöèåíòîâ è êîíòðîëÿ (rs5030646)

Ê íàñòîÿùåìó âðåìåíè î äàííîé ìóòàöèè ñîîáùàëîñü â ÷åòûðåõ èññëåäîâàíèÿõ, â êîòîðûõ îíà
áûëà îáíàðóæåíà, â îáùåé ñëîæíîñòè ó ÷åòûðåõ ïàöèåíòîâ ñ äåôèöèòîì ÔÑÃ, â òîì ÷èñëå ó òðåõ
ïàöèåíòîâ â ãîìîçèãîòíîì âàðèàíòå (Matthews et al., 1993; Matthews et al. 1997; Phillip et al. 1998) è
â îäíîì ñëó÷àå â ñëîæíîì ãåòåðîçèãîòíîì ñîñòîÿíèè (Layman et al. 1997). Àâòîðû Nagirnaja, L., et
all., (2010) íàçâàëè äàííóþ ìóòàöèþ- 2631TGdel, Val61del2bp/87Ter â ãåíå FSHB.

Òàêæå èçâåñòíî, ÷òî âàðèàíò 2bp del ïðèñóòñòâîâàë ó øåñòè çäîðîâûõ ÷ëåíîâ ñåìüè â ãåòåðîçè-
ãîòíîì ñîñòîÿíèè (Matthews et al., 1993; Layman et al., 1997; Phillip et al., 1998). Íà îñíîâàíèè êîë-
ëåêòèâíûõ äàííûõ âàðèàíò p.Val79GlufsTer27 êëàññèôèöèðóåòñÿ êàê ïàòîãåííûé äëÿ èçîëèðî-
âàííîãî äåôèöèòà ÔÑÃ. Ýòîò âàðèàíò íàáëþäàëñÿ ICSL êàê ÷àñòü ñêðèíèíãà ïðåäðàñïîëîæåííîñ-
òè â ÿêîáû çäîðîâîé ïîïóëÿöèè.

Ðèñóíîê 1. ×àñòîòà ðàñïðåäåëåíèÿ àëëåëåé
ïîëèìîðôèçìà 2bp del  â ãåíå FSHB â ãðóïïàõ

ïàöèåíòîâ è êîíòðîëÿ (rs5030646)

Ðèñóíîê 2. Ðàñïðåäåëåíèå ãåíîòèïîâ
ïîëèìîðôèçìà 2bp del  â ãåíå FSHB â ãðóïïàõ

ïàöèåíòîâ è êîíòðîëÿ (rs5030646).

¹  Ãðóïïà àëëåëåé ãåíîòèïîâ

TG del-TG TG/TG TG/del-TG del-TG/del-TG

n  %  n  %   n  %  n  %  n  %

1 Îñíîâíàÿ ãðóïïà, (n=140) 279 99.6 1 0.3 139 99.3 1 0.7 0 -

1.2  ñ àçîîñïåðìèåé, (n=35) 68 97.1 2 2.9 34 97.1 1 2.9 0 -

1.3 áåç àçîîñïåðìèè, (n=105) 210 100.0 0 - 105 100.0 0 - 0 -

1.4 Êîíòðîëüíàÿ ãðóïïà, (n=155) 0 - 0 - 0 - 0 - 0

×àñòîòà ðàñïðåäåëåíèÿ
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Âïåðâûå ãîìîçèãîòíûé òèï äåëåöèè 2bp del ãåíà FSHB èäåíòèôèöèðîâàí Matthews et al. (1993)
ó èòàëüÿíñêèõ è èçðàèëüñêèõ æåíùèí ñ ïåðâè÷íîé àìåíîðååé ñ èçîëèðîâàííîãî äåôèöèòà ÔÑÃ
(Matthews et al (1997)). Ïðè ýòîì, ó 18-ëåòíåé äî÷åðè ïàöèåíòà è åå ñåñòðû áûë âûÿâëåí ãåòåðîçè-
ãîòíûé âàðèàíò äåëåöèè 2bp del. Îäíàêî, ó îáåèõ æåíùèí âûÿâëåíû íîðìàëüíûå óðîâíè ÔÑÃ â
ñûâîðîòêå êðîâè è ðåãóëÿðíûå ìåíñòðóàëüíûå öèêëû. Êðîìå òîãî, ó ñåñòðû ïàöèåíòêè áûëî 3
íîðìàëüíûå áåðåìåííîñòè, ÷òî ñâèäåòåëüñòâóåò î òîì, ÷òî ó ãåòåðîçèãîòíûõ íîñèòåëåé äàííîé
ìóòàöèè, ðåïðîäóêòèâíàÿ ôóíêöèÿ íå íàðóøåíà.

Ñðåäè ìóæ÷èí äàííàÿ ìóòàöèÿ â ãîìîçèãîòíîì âàðèàíòå âûÿâëåíà ó 18-ëåòíåãî ïàöèåíòà ñ
ãèïîãîíàäèçìîì ñ èçîëèðîâàííûì äåôèöèòîì ÔÑÃ Phillip et al. (1998). Ïðè ýòîì, åãî óñëîâíî-
çäîðîâûå ðîäèòåëè è áðàò áûëè ãåòåðîçèãîòíûìè íîñèòåëÿìè ïî äåëåöèè.

Ê íàñòîÿùåìó âðåìåíè íà îñíîâàíèè ýòèõ äàííûõ, âàðèàíò p.Val79GlufsTer27 ãåíà FSHB êëàñ-
ñèôèöèðóåòñÿ êàê ïàòîëîãè÷åñêèé äëÿ èçîëèðîâàííîãî äåôèöèòà ÔÑÃ.

Òàêèì îáðàçîì, âûÿâëåííûé íàìè íåãàòèâíûé ýôôåêò ãåòåðîçèãîòíîãî âàðèàíòà
p.Val79GlufsTer27 ãåíà FSHB íà ðàçâèòèå àçîîñïåðìèè ñîãëàñóåòñÿ ñ êîíöåïöèåé, ïîäòâåðæäàþ-
ùåé íàëè÷èå àññîöèàòèâíûõ ñâÿçåé ìåæäó àëëåëüíûì âàðèàíòîì 2bp del ñ ðàçâèòèåì ìóæñêîãî
áåñïëîäèÿ. Èññëåäîâàíèå íà íàëè÷èå äàííîé äåëåöèè, íåñìîòðÿ íà íèçêóþ ÷àñòîòó å¸ âûÿâëå-
íèÿ, ìîæåò áûòü ïðèìåíåíî â êëèíè÷åñêîé ïðàêòèêå ðåïðîäóêòîëîãèè, â ÷àñòíîñòè, â ðàííåé
òî÷íîé äèàãíîñòèêå àçîîñïåðìèè, à òàêæå, ïðè îïòèìèçàöèè ñòðàòåãèè ëå÷åíèè è äëÿ ïîäáîðà
ïðîãðàìì ÂÐÒ.
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Annotation
The AZF genetic locus is located in the long arm of the Y-chromosome and

contains a large number of specific genes responsible for the formation of
spermatozoa. AZF microdeletions in the formation of male infertility were
analyzed. The study was conducted on a sample of 140 patients with various
clinical forms of male infertility and 155 conditionally healthy fertile men. The
study of Y-chromosome microdeletions and cytogenetic changes made it possible
to establish the etiopathogenesis and genetic cause of reproductive dysfunction
in men in the Uzbek population.

Key words: male infertility, AZF microdeletion, Y-chromosome, gene,
spermatogenesis.

Relevance
The results of numerous studies demonstrate the

convincing role of genetic factors in the etiopathogenesis
of male reproductive dysfunction [1,2,3]. In addition to
chromosomal karyotype abnormalities (Klinefelter
syndrome, XX-male, balanced and unbalanced
chromosomal rearrangements, gonosomal mosaicism,
etc.), genetic mutations in a specific region of the Y
chromosome - the AZF locus - play an important role in
the impairment of reproductive function in men
[4,5,6,7,8,9,10,11,12,13]. The AZF genetic locus is located
on the long arm of the Y chromosome (Yq11.22-23) and
contains a large number of specific genes responsible for
the process of sperm formation (spermatogenesis)
[14,15,16,17]. The AZF locus of the Y chromosome is
divided into three subregions: AZFa, AZFb, and AZFc,
which include genes directly involved in regulating the
process of development, maturation, and formation of sex
cells - spermatozoa. It should be emphasized that due to
its direct regulatory influence on the spermatogenesis
process, this Y-chromosome locus has been named the
«azoospermia factor» (ISCN 2013: An International
System for Human Cytogenetic Nomenclature.
Recommendations of the International Standing
Committee on Human. Ed.: L.G. Shaffer, J. McGowan-
Jordan, M. Schmid. Basel: Karger, 2013. 140 p) [18,19].

In this locus, both large deletional changes detected
by cytogenetic methods and numerous microdeletions
identified through molecular genetic methods were found.
The occurrence of such mutations disrupts the formation
of male germ cells in the reproductive organ (testicles) of
men [20,21].

Objective: To assess the role of AZF microdeletions in
male infertility.

Materials and methods: The study included 140 infertile
men.  Of these, 35 (25.0%) were patients with azoospermia,
and 105 (75.0%) were patients without azoospermia. The
control group consisted of 155 fertile men. All patients
underwent two separate semen analyses in accordance with
the 2010 WHO recommendations [WHO laboratory manual
for the examination and processing of human semen - 5th
ed. World Health Organization, 2010].

Genotyping of the AZF locus (AZFa, AZFb, and AZFc)
was performed by real-time polymerase chain reaction
(PCR) using a commercial kit from NPO Litex (Russia)
on a RotorGeneQ device (Quagen, Germany), following
preliminary isolation of genomic DNA from blood
samples using the «Ribo-prep» reagent kit
(«InterLabService,» Russia). The analysis of associations
for this locus was conducted by comparing two sample
groups using the case-control method.

Results and Discussion
As shown in Table 1, among the 140 examined infertile

patients and the control sample, AZF locus deletions were
found in 8 (5.7%) patients. In the group of fertile men
(control group), no Y-deletions were detected. The
difference in the frequency of AZF locus deletions between
the groups reached statistical significance (÷2=9.1;
p=0.002).

The highest frequency of deletions in the main patient
group was observed for the AZFc and AZFb subloci: 11.4%
and 5.7%, respectively.  Statistical differences between
the samples in the frequency of AZFc locus deletions also
reached statistical significance (÷2=4.5; p=0.03).
However, the differences between these groups in the
frequency of AZFb sublocus microdeletions did not reach
statistical significance, showing only a weak trend
(÷2=2.2; p=0.1).
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Table 1
Comparative analysis of AZF microdeletion frequency

in patient groups with MB and control subjects

Loss of the AZFa subregion, leading to a severe form
of azoospermia, was detected in only one patient (2.9%
of all identified microdeletions). It is worth noting that
one patient was diagnosed with a combined microdeletion
of AZFb+c subregions (2.9% of cases). In both instances,
the differences in the frequency of these microdeletions
between the main and control samples did not reach
statistical significance (÷2=1.1; p=0.3).

Table 2 presents comparative results of Y-chromosome
deletion frequency in patients with and without
azoospermia.

In the subgroup of men with azoospermia, Y-
chromosome deletions were found in 8 patients (22.9%
of cases), while in the subgroup without azoospermia,
only 1 patient (0.95% of cases) was affected. The statistical
differences in the frequency of AZF locus deletions
between these subgroups reached statistical significance
(÷2=22.9; p<0.05).

Table 1
Comparative analysis of AZF microdeletion

frequency in the studied subgroups of  patients
with and without azoospermia

Among patients without azoospermia, only one patient
was found to have a microdeletion in the AZFc subregion
(loss of the AZFc subregion - 0.95%).

In the studied subgroup of patients with azoospermia,
Y-chromosome deletions were most frequently located in
the AZFc sublocus (11.4% versus 0.95%, with ÷2=8.4;
p=0.004). The next most common were deletions
involving the AZFb (5.7%; ÷2=6.1; p=0.01) and AZFa
(2.9%; at ÷2=3.0; p=0.08) subregions, and AZFb+c (2.9%
of all identified Y-chromosome microdeletions at ÷2=3.0;
p=0.08).

Table 3 presents data on the investigation of
chromosomal abnormalities in the studied subgroups of
patients with and without azoospermia.

Table 3
Analysis of chromosomal abnormalities in the studied
subgroups of patients with and without azoospermia

In the examined infertile men, various karyotype
changes were found in 13 patients with azoospermia and
5 patients without azoospermia (37.1% and 4.8%,
respectively; ÷2=24.6; p<0.05).

Among patients with male infertility, the most frequent
cytogenetic change was Klinefelter syndrome with the
karyotype 47,XXY, which was identified in 4 patients with
azoospermia (11.4%) and 1 patient without azoospermia
(0.95%).  The differences between the groups in the
frequency of Klinefelter syndrome were statistically
significant (÷2=8.4; p=0.002). De la Chapelle syndrome
(XX-male syndrome) occurred only in two patients with
azoospermia (÷2=8.4; p=0.002), and the differences
between these subgroups in the frequency of this
syndrome also reached statistical significance (÷2=6.1;
p=0.01).

In 7 patients with azoospermia and 4 patients without
azoospermia, various karyotype anomalies were found
(20.0% vs 3.8%, respectively). Differences between these
subgroups in the occurrence of total karyotype changes
also reached statistical significance (÷2=9.5; p=0.002).

Conclusions: Thus, the obtained data show that
chromosomal changes were more characteristic of
patients with azoospermia. In all cases, statistical
differences between the subgroups of patients with and
without azoospermia in the occurrence of various
karyotype anomalies also reached statistical significance.

The study of Y-chromosome microdeletions and
cytogenetic changes allowed us to establish the
etiopathogenesis and genetic cause of reproductive
dysfunction in men in our population. Our research
results on Y-chromosome microdeletions and
chromosomal changes in male sex cell differentiation
disorders convincingly demonstrate the high significance
of Y-chromosome gene deletions and karyotype
anomalies in the development of reproductive
dysfunction in men. Consequently, these results and data
from world literature support recommending
chromosomal studies and analysis of Y-chromosome
microdeletions for men from infertile couples who are

Deletion n % n % Ð

AZFa 1 2.9 0 0.0 1.1 0.3

AZFb 2 5.7 0 0.0 2.2 0.1

AZFc 4 11.4 0 0.0 4.5 0.03

AZFb+à 0 0.0 0 0.0 - -

AZFb+c 1 2.9 0 0.0 1.1 0.3

Âñåãî 8 5.7 0 0.0 9.1 0.002

Infertility

patients,

n=140

Fertile men

(n=155)

Chromosomal
abnormalities n % n % Ð

Klinefelter
syndrome
(47,XXY) 4 11.4 1 0.95 8.4 0.004

De La Chapelle
Syndrome
(XX Male Syndrome) 2 5.7 0 0.0 6.1 0.01

Various
cytogenetic
variants 7 20.0 4 3.8 9.5 0.002

Total: 13 37.1 5 4.8 24.6 <0.05

With

azoospermy

n=35

Without

azoospermia

n=105

Deletion n % n % Ð

AZFa 1 2.9 0 0.0 3.0 0.08

AZFb 2 5.7 0 0.0 6.1 0.01

AZFc 4 11.4 1 0.95 8.4 0.004

AZFb+à 0 0.0 0 0.0 - -

AZFb+c 1 2.9 0 0.0 3.0 0.08

Âñåãî 8 22.9 1 0.95 20.9 <0.05

With

azoospermy

n=35

Without

azoospermia

n=105
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planned for in vitro fertilization (IVF/ICSI) programs,
which can increase the chances of success in these
procedures.

Reference

1. Aitken RJ, Gibb Z. Sperm oxidative stress in the context of male infertility: current evidence, links

with genetic and epigenetic factors and future clinical needs. Minerva Endocrinol (Torino). 2022
Mar;47(1):38-57. doi: 10.23736/S2724-6507.21.03630-7.

2. Aitken RJ. The changing tide of human fertility. Hum Reprod. 2022 Apr 1;37(4):629-638. doi: 10.1093/

humrep/deac011.

3. Stormont GD, Deibert CM. Genetic causes and management of male infertility. Transl Androl Urol.

2021 Mar;10(3):1365-1372. doi: 10.21037/tau.2020.03.34.

4. Masterson TA 3rd, Nassau DE, Ramasamy R. A clinical algorithm for management of fertility in

adolescents with the Klinefelter syndrome. Curr Opin Urol. 2020 May;30(3):324-327. doi: 10.1097/
MOU.0000000000000757.

5. Kim IW, Khadilkar AC, Ko EY, Sabanegh ES Jr. 47,XYY Syndrome and Male Infertility. Rev Urol.

2013;15(4):188-96.

6. Wu J, Hu G, Zhai J, Han C, Li Z. An azoospermic male with a novel chromosome 46, XX, der(15)t(Y;

15)(p11.3; p12). Clin Case Rep. 2022 Jul 11;10(7):e5984. doi: 10.1002/ccr3.5984.

7. Ozdemir, Ozturk & Gul, Eylem & Kilicarslan, Hakan & Gokce, Gokhan & Beyaztas, Fatma & Ayan,

Semih & Sezgin, Ihan. (2007). SRY and AZF gene variation in male infertility: A cytogenetic and
molecular approach. International urology and nephrology. 39. 1183-9. 10.1007/s11255-006-9116-
3

8. Onrat ST, Soylemez Z, Elmas M. 46,XX, der(15),t(Y;15)(q12;p11) karyotype in an azoospermic male.

Indian J Hum Genet. 2012 May;18(2):241-5. doi: 10.4103/0971-6866.100785.

9. Skakkeb?k NE, Lindahl-Jacobsen R, Levine H, Andersson AM, Jorgensen N, Main KM, Lidegaard O,

Priskorn L, Holmboe SA, Brauner EV, Almstrup K, Franca LR, Znaor A, Kortenkamp A, Hart RJ,
Juul A. Environmental factors in declining human fertility. Nat Rev Endocrinol. 2022 Mar;18(3):139-
157. doi: 10.1038/s41574-021-00598-8. Epub 2021 Dec 15.

10. Baziz M, Hamouli-Said Z, Ratbi I, Habel M, Guaoua S, Sbiti A, Sefiani A. Cytogenetic Investigation in

a Group of Ten Infertile Men with Non-Obstructive Azoospermia: First Algerian 46, XX Syndrome.
Iran J Public Health. 2016 Jun;45(6):739-47.

11. Liu RZ. [AZF deletions and male infertility]. Zhonghua Nan Ke Xue. 2012 Nov;18(11):963-8. Chinese.

12. Aitken RJ, Baker MA. The Role of Genetics and Oxidative Stress in the Etiology of Male Infertility-A

Unifying Hypothesis? Front Endocrinol (Lausanne). 2020 Sep 30; 11:581838. doi: 10.3389/
fendo.2020.581838.

13. Abusheikha N, Lass A, Brinsden P. XX males without SRY gene and with infertility. Hum Reprod.

2001 Apr;16(4):717-8. doi: 10.1093/humrep/16.4.717.

14. Hasan H, Bhushan S, Fijak M, Meinhardt A. Mechanism of Inflammatory Associated Impairment of

Sperm Function, Spermatogenesis and Steroidogenesis. Front Endocrinol (Lausanne). 2022 Apr
28;13:897029. doi: 10.3389/fendo.2022.897029.

15. Caroppo E, Colpi GM. Prediction Models for Successful Sperm Retrieval in Patients with Non-

Obstructive Azoospermia Undergoing Microdissection Testicular Sperm Extraction: Is There Any
Room for Further Studies? J Clin Med. 2021 Nov 26;10(23):5538. doi: 10.3390/jcm10235538.

16. Nailwal M, Chauhan JB. Azoospermia Factor C Subregion of the Y Chromosome. J Hum Reprod Sci.

2017 Oct-Dec;10(4):256-260. doi: 10.4103/jhrs.JHRS_16_17.

17. Liang Y, Xie Y, Kong S, Pan Q, Qiu W, Wang D, Li M, Lin S, Liu Z, Sun X. Complex Chromosomal

Rearrangement Causes Male Azoospermia: A Case Report and Literature Review. Front Genet. 2022
Feb 24;13:792539. doi: 10.3389/fgene.2022.792539.

18. Liu R, Yun Y, Shu W, Wang X, Luo M. Editorial: Reproductive genomics. Front Genet. 2022 Aug

23;13:1002458. doi: 10.3389/fgene.2022.1002458.

19. Zegers-Hochschild, F. et al. The international glossary on infertility and fertility care, 2017. Hum.

Reprod. 32, 1786–1801 (2017)].

20. Krausz C, Riera?Escamilla A. Genetics of male infertility. Nat Rev Urol. 2018;15:369?384.; Vander

Borght M, Wyns C. Fertility and infertility: definition and epidemiology. Clin Biochem. 2018;62:2?10

21. Kuroda S, Usui K, Sanjo H, Takeshima T, Kawahara T, Uemura H, Yumura Y. Genetic disorders and

male infertility. Reprod Med Biol. 2020 Jun 27;19(4):314-322. doi: 10.1002/rmb2.12336.

The results: we obtained prove the significant role of
genetic factors in the pathogenesis of reproductive system
disorders and the development of infertility in men.



50 Àïðåëü 2025 éèë

Bepushtlik bo‘lgan bemorlarda
AZF mikrodeletsionlarining tahlili

Dilmurad Irgashev 1, Shahina Gasanova 2,  Abdukodir Boboev 3, Saidnairxon Alyavi 4
1 «Doctor D-IVF» MChJ, tibbiyot fanlari doktori
2 «Doctor D-IVF» MChJ
3 MD, Respublika ixtisoslashtirilgan gematologiya ilmiy-amaliy tibbiyot markazi
4 t.f.n., dotcent, Toshkent davlat stomatologiya instituti

Toshkent, O‘zbekiston

ANNOTATSIYA
AZF genetik lokusu Y-xromosomaning uzun qo‘lida joylashgan bo‘lib,

spermatozoidlarning shakllanishi uchun mas’ul bo‘lgan juda ko‘p sonli o‘ziga
xos genlarni o‘z ichiga oladi. Erkaklar bepushtligining shakllanishidagi AZF
mikrodeletsiyalari tahlil qilindi. Tadqiqot erkaklar bepushtligining turli klinik
shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli sog‘lom fertil erkaklar
namunasi bo‘yicha o‘tkazildi. Y-xromosoma mikrodeletsiyalari va sitogenetik
o‘zgarishlarni o‘rganish o‘zbek populyatsiyasida erkaklarda reproduktiv funksiya
buzilishining etiopatogenezi va genetik sababini aniqlash imkonini berdi.

Kalit so‘zlar: erkaklar bepushtligi, AZF mikrodeletsiyasi, Y-xromosoma,
genlar, spermatogenez.

Dolzarbligi
Ko‘plab tadqiqotlar natijalari erkaklarda reproduktiv

funksiya buzilishining etiopatogenezida genetik
omillarning ishonchli rolini tasdiqlaydi [1,2,3].
Kariotipning xromosoma anomaliyalaridan tashqari
(Klaynfelter XX-male sindromi, xromosomalarning
muvozanatli va muvozanatsiz qayta tuzilishi, gonosomal
mozaitsizm va boshqalar) erkaklarda reproduktiv
funksiyaning buzilishida Y-xromosomaning maxsus
qismi - AZF-lokusidagi genetik mutatsiyalar muhim rol
o‘ynaydi [4,5,6,7,8,9,10,11,12,13]. AZF genetik lokusi Y-
xromosomaning uzun yelkasida (Yq11.22-23) joylashgan
bo‘lib, spermatozoidlarning shakllanish jarayoni
(spermatogenez) uchun mas’ul bo‘lgan ko‘p sonli maxsus
genlarni o‘z ichiga oladi [14,15,16,17]. Y-xromosomaning
AZF lokusi uchta kichik hududga bo‘lingan: AZFa, AZFb
va AZFc - bular spermatozoidlarning rivojlanishi, yetilishi
va jinsiy hujayralarning shakllanishi jarayonini
boshqarishda bevosita ishtirok etadigan genlarni o‘z
ichiga oladi. Ta’kidlash joizki, Y-xromosomalarning
ushbu lokusi spermatogenez jarayoniga bevosita tartibga
soluvchi ta’siri tufayli «azoospermiya omili» deb nom
olgan (ISCN 2013: An International System for Human
Cytogenetic Nomenclature. Inson huquqlari bo‘yicha
xalqaro doimiy qo‘mitaning tavsiyalari. Muharrir: L.G.
Shaffer, J. McGowan-Jordan, M. Schmid. - Basel: Karger,
2013. 140 b) [18,19].

Ushbu lokusda sitogenetik usullar yordamida
aniqlanadigan yirik deletsion o‘zgarishlar ham,
molekulyar-genetik usullar yordamida aniqlanadigan
ko‘p miqdordagi mikrodeletsiyalar ham topilgan. Bunday
mutatsiyalar paydo bo‘lganda, erkaklarning reproduktiv
organida (moyaklarida) erkak jinsiy hujayralarining
shakllanishi buziladi [20,21].

Ishning maqsadi. AZF mikrodeletsiyalarining erkaklar
bepushtligi shakllanishidagi rolini baholash.

Materiallar va usullar.  Tadqiqotga bepushtlik bilan

og‘rigan 140 nafar erkak kiritilgan. Ulardan: 35 (25,0%)
azoospermiyali bemorlar, 105 (75,5%) azoospermiyasiz
bemorlar. Nazorat guruhiga 155 nafar fertil erkaklar
kiritildi. Barcha bemorlarda JSSTning 2010-yildagi
tavsiyalariga muvofiq eyakulyatning ikki marta tahlili
o‘tkazildi [WHO laboratory manual for the examination
and processing of human semen - 5th ed. World Health
Organization, 2010.].

«Ribo-prep» («InterLabServis,» Rossiya) reagentlar
to‘plami yordamida qon namunalaridan genom DNKsini
oldindan ajratib olgan holda RotorGeneQ, Quagen,
Germaniya qurilmasida NPO Litex (Rossiya) tijorat
to‘plami tomonidan real vaqt rejimida polimeraza zanjirli
reaksiya (PZR) usuli bilan AZF lokusi (AZFa, AZFb va
AZFc) bo‘yicha genotiplash o‘tkazildi. Ushbu lokus
assotsiatsiyalari tahlili «holat-nazorat» tipidagi ikkita
tanlanmani taqqoslash yordamida amalga oshirildi.

Natijalar va muhokama
1-jadvaldan ko‘rinib turibdiki, bepushtlik bilan

og‘rigan 140 nafar bemor o‘rtasida va nazorat
namunasida AZF lokusining deletsiyalari 8 nafar (5,7%)
bemorda aniqlandi. Fertil erkaklar guruhida (nazorat
guruhi) Y-deletsiya hech bir holatda aniqlanmadi. AZF
lokusi deletsiyalarining uchrash chastotasi bo‘yicha
guruhlar o‘rtasidagi farqlar statistik jihatdan ishonchli
bo‘ldi (÷2=9.1; r=0.002).

Asosiy guruhdagi bemorlarda deletsiyalarning eng
yuqori chastotasi AZFc va AZFb sublokuslarida kuzatildi:
mos ravishda 11,4% va 5,7%.  AZFc lokusi
deletsiyalarining uchrash chastotasi bo‘yicha namunalar
o‘rtasidagi statistik farqlar ham statistik jihatdan
ishonchli bo‘ldi (÷2=4.5; r=0.03). Shu bilan birga, AZFb
sublokusining mikrodeletsiyalari uchrash chastotasi
bo‘yicha ushbu guruhlar o‘rtasidagi farqlar statistik
jihatdan ishonchli bo‘lmadi, faqat kuchsiz tendensiya
kuzatildi (÷2=2.2; r=0.1).
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1-jadval
MB bilan og‘rigan bemorlar va nazorat guruhlarida
AZF mikrodeletsiyalari chastotasining qiyosiy tahlili

AZFa subregionining yo‘qolishi, og‘ir azoospermiyaga
olib keladigan holat, atigi bitta bemorda (barcha
aniqlangan mikrodeletsiyalarning 2,9 foizida) kuzatildi.
E’tiborli tomoni shundaki, bir bemorda AZFb+c
subregionlarining qo‘shma mikrodeletsiyasi aniqlandi
(2,9 foiz holatlarda). Har ikki holatda ham bu
mikrodeletsiyalarning uchrash chastotasi bo‘yicha asosiy
va nazorat guruhlari o‘rtasidagi farqlar statistik jihatdan
ahamiyatli darajaga yetmadi (÷2=1,1; p=0,3).

2-jadvalda azoospermiyali va azoospermiyasiz
bemorlarda Y-xromosoma deletsiyasi chastotasining
qiyosiy natijalari keltirilgan.

Azoospermiyali erkaklar kichik guruhida Y-
xromosoma deletsiyalari 8 nafar bemorda (22,9 foiz
holatlarda), azoospermiyasiz kichik guruhda esa faqat 1
nafar bemorda (0,95 foiz holatlarda) aniqlandi. AZF
lokusi deletsiyalarining uchrash chastotasi bo‘yicha
ushbu kichik guruhlar o‘rtasidagi statistik farqlar
ishonchli darajaga yetdi (÷2=22,9; p<0,05).

2-jadval
Azoospermiya bo‘lgan va bo‘lmagan bemorlarning

o‘rganilgan kichik guruhlarida AZF mikrodeletsiyalari
chastotasining qiyosiy tahlili

Azoospermiyasi bo‘lmagan bemorlar orasida faqat
bitta bemorda AZFc subregionida mikrodeletsiya
aniqlandi (AZFc subregionining yo‘qolishi - 0,95%).

Azoospermiyali bemorlarning o‘rganilgan kichik
guruhida Y-xromosoma deletsiyalari ko‘pincha AZFc
sublokusida joylashgan (11,4% ga nisbatan 0,95%,
÷2=8,4; p=0,004). Uchrash chastotasi bo‘yicha keyingi
o‘rinlarda AZFb (5,7%; ÷2=6,1; p=0,01), AZFa (2,9%;
÷2=3,0; p=0,08) va AZFb+c (barcha aniqlangan Y-

xromosoma mikrodeletsiyalarining 2,9% holati, ÷2=3,0;
p=0,08) subregionlarini qamrab olgan deletsiyalar turadi.

3-jadvalda azoospermiyasi bo‘lgan va bo‘lmagan
bemorlarning o‘rganilgan kichik guruhlarida xromosoma
buzilishlarini tekshirish natijalari keltirilgan.

3-jadval
Azoospermiyali va azoospermiyasiz bemorlarning

o‘rganilgan guruhlari orasida xromosoma
buzilishlarini tahlil qilish

Tekshirilgan bepusht erkaklarda azoospermiyali 13
nafar va azoospermiyasiz 5 nafar bemorda kariotiplarda
turli xil o‘zgarishlar aniqlandi (mos ravishda 37,1% va
4,8%; ÷2=24,6; p<0,05).

Erkaklar bepushtligi bo‘lgan bemorlar orasida eng ko‘p
uchraydigan sitogenetik o‘zgarish 47,XXY kariotipli
Klaynfelter sindromi bo‘lib, u azoospermiyali 4 nafar
bemorda (11,4%) va azoospermiyasiz 1 nafar bemorda
(0,95%) aniqlandi.  Klaynfelter sindromining uchrash
chastotasi bo‘yicha guruhlar o‘rtasidagi farqlar statistik
jihatdan ahamiyatli bo‘ldi (÷2=8,4; p=0,002). De lya
Shapel sindromi (XX-erkak sindromi) faqat
azoospermiyali ikkita bemorda kuzatildi (÷2=8,4;
p=0,002) va ushbu sindromning uchrash chastotasi
bo‘yicha bu kichik guruhlar o‘rtasidagi farqlar ham
statistik ahamiyatga ega bo‘ldi (÷2=6,1; p=0,01).

Azoospermiyali 7 nafar va azoospermiyasiz 4 nafar
bemorda kariotip anomaliyasining turli xil ko‘rinishlari
aniqlandi (mos ravishda 20,0% va 3,8%). Ushbu kichik
guruhlar o‘rtasida kariotipdagi umumiy o‘zgarishlarning
uchrashi bo‘yicha farqlar ham statistik ahamiyatga ega
bo‘ldi (÷2=9,5; p=0,002).

Xulosalar: Shunday qilib, olingan ma’lumotlar
xromosoma o‘zgarishlari ko‘proq azoospermiyali
bemorlarda kuzatilganini ko‘rsatdi. Barcha holatlarda
azoospermiyali va azoospermiyasiz bemorlar kichik
guruhlari o‘rtasida kariotip anomaliyalarining uchrashi
bo‘yicha statistik farqlar ham ishonchli darajaga yetdi.

Y-xromosoma mikrodeletsiyalari va sitogenetik
o‘zgarishlarni tadqiq qilish natijasida bizning
populyatsiyadagi erkaklarda reproduktiv funksiya
buzilishlarining etiopatogenezi va genetik sababini
aniqlash imkoniyati yaratildi. Y-xromosoma
mikrodeletsiyalari va xromosoma o‘zgarishlarini
o‘rganish bo‘yicha olgan natijalarimiz erkaklarda jinsiy
hujayralar differensiatsiyasining buzilishida Y-
xromosoma genlari deletsiyasi va kariotip

Deletsiya n % n % Ð

AZFa 1 2.9 0 0.0 1.1 0.3

AZFb 2 5.7 0 0.0 2.2 0.1

AZFc 4 11.4 0 0.0 4.5 0.03

AZFb+à 0 0.0 0 0.0 - -

AZFb+c 1 2.9 0 0.0 1.1 0.3

Jami: 8 5.7 0 0.0 9.1 0.002

Bepushtlik bilan

og‘rigan bemorlar

(n=140)

Fertil

erkaklar

n=155

Deletsiya n % n % Ð

AZFa 1 2.9 0 0.0 3.0 0.08

AZFb 2 5.7 0 0.0 6.1 0.01

AZFc 4 11.4 1 0.95 8.4 0.004

AZFb+à 0 0.0 0 0.0 - -

AZFb+c 1 2.9 0 0.0 3.0 0.08

Jami: 8 22.9 1 0.95 20.9 <0.05

Azoospermiya

bilan n=35

Azoosper-

miyasiz

n=105

Xromosoma
buzilishlari n % n % Ð

Klaynfelter
sindromi
(47,XXY) 4 11.4 1 0.95 8.4 0.004

De lya Shapel
sindromi (ÕÕ-male -
sindromi) 2 5.7 0 0.0 6.1 0.01

Turli xil
sitogenetik
variantlar 7 20.0 4 3.8 9.5 0.002

Jami: 13 37.1 5 4.8 24.6 <0.05

Azoosper-

miya

bilan n=35

Azoosper-

miyasiz

n=105
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anomaliyalarining yuqori ahamiyatga ega ekanligini
ishonchli tarzda ko‘rsatadi. Shu sababli, ushbu natijalar
va jahon adabiyotlari ma’lumotlari asosida,
ekstrakorporal urug‘lantirish (EKU/IKSI) dasturi
rejalashtirilgan bepusht er-xotinlardan bo‘lgan
erkaklarga Y-xromosoma mikrodeletsiyalari tahlili va

xromosoma tekshiruvlarini o‘tkazishni tavsiya etish
mumkin. Bu esa mazkur muolajalarning muvaffaqiyat
qozonish imkoniyatini oshiradi.

Olgan natijalarimiz erkaklarda reproduktiv tizim
buzilishi va bepushtlik rivojlanishi patogenezida genetik
omillarning muhim rol o‘ynashini isbotlaydi.
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Àêòóàëüíîñòü: Ðåçóëüòàòû ìíîãî÷èñëåííûõ èññëå-
äîâàíèé äîêàçûâàþò óáåäèòåëüíóþ ðîëü ãåíåòè÷åñêèõ
ôàêòîðîâ â ýòèîïàòîãåíåçå íàðóøåíèå ðåïðîäóêòèâ-
íîé ôóíêöèè ó ìóæ÷èí [1,2,3]. Ïîìèìî õðîìîñîìíûõ
àíîìàëèé êàðèîòèïà (ñèíäðîì Êëàéíôåëüòåðà ÕÕ-
male, ñáàëàíñèðîâàííûå è íåñáàëàíñèðîâàííûå ïåðå-
ñòðîéêè õðîìîñîì, ãîíîñîìíûé ìîçàèöèçì è ò.ä,) âàæ-
íàÿ ðîëü â íàðóøåíèå ðåïðîäóêòèâíîé ôóíêöèè ó
ìóæ÷èí, îòâîäèòñÿ ãåíåòè÷åñêèì ìóòàöèÿì â ñïåöè-
ôè÷åñêîì ó÷àñòêå Y-õðîìîñîìû – AZF-ëîêóñå
[4,5,6,7,8,9,10,11,12,13]. Ãåíåòè÷åñêèé ëîêóñ AZF íàõî-
äèòñÿ â äëèííîì ïëå÷å Y-õðîìîñîìû (Yq11.22-23), è
ñîäåðæèò áîëüøîå êîëè÷åñòâî ñïåöèôè÷åñêèõ ãåíîâ,
îòâåòñòâåííûõ çà ïðîöåññ ôîðìèðîâàíèÿ ñïåðìàòîçî-
èäîâ (ñïåðìàòîãåíåç) [14,15,16,17]. Ëîêóñ AZF Y-õðîìî-
ñîìû ðàçäåëåí íà òðè ñóáðåãèîíà: AZFa, AZFb è AZFc
âêëþ÷àåò ãåíû, ïðèíèìàþùèå íåïîñðåäñòâåííîå ó÷à-
ñòèå â ðåãóëÿöèè ïðîöåññå ðàçâèòèÿ, ñîçðåâàíèÿ è ôîð-
ìèðîâàíèÿ ïîëîâûõ êëåòîê -ñïåðìàòîçîèäîâ. Íåîáõî-
äèìî ïîä÷åðêíóòü, ÷òî èç-çà íåïîñðåäñòâåííîãî ðåãó-
ëÿòèâíîãî âëèÿíèÿ íà ïðîöåññ ñïåðìàòîãåíåçà äàííûé
ëîêóñ Y-õðîìîñîì ïîëó÷èë íàçâàíèå «ôàêòîðà àçîîñ-
ïåðìèè» (ISCN 2013: An International System for Human
Cytogenetic Nomenclature. Recommendations of the
International Standing Committee on Human. Ed.: L.G.
Shaffer, J. McGowan-Jordan, M. Schmid. Basel: Karger,
2013. 140 ð) [18,19].

Â ýòîì ëîêóñå áûëè âûÿâëåíû êàê êðóïíûå äåëå-
öèîííûå èçìåíåíèÿ, âûÿâëÿåìûå ñ ïîìîùüþ öèòîãå-
íåòè÷åñêèõ ìåòîäîâ, òàê è áîëüøîå êîëè÷åñòâî ìèê-
ðîäåëåöèé, âûÿâëÿåìûå ñ ïîìîùüþ ìîëåêóëÿðíî-ãå-
íåòè÷åñêèõ ìåòîäîâ. Ïðè âîçíèêíîâåíèè ïîäîáíûõ
ìóòàöèé, íàðóøàåòñÿ ôîðìèðîâàíèå ìóæñêèõ ïîëî-
âûõ êëåòîê â ðåïðîäóêòèâíîì îðãàíå (â ÿè÷êàõ) ìóæ-
÷èí [20,21].

Öåëü ðàáîòû. Îöåíêà ðîëè ìèêðîäåëåöèé AZF â
ôîðìèðîâàíèè ìóæñêîãî áåñïëîäèÿ.

Ìàòåðèàëû è ìåòîäû.  Â èññëåäîâàíèå âêëþ÷åíû
140 ìóæ÷èí ñ áåñïëîäèåì. Èç íèõ: 35 (25.0%) ñîñòà-
âèëè ïàöèåíòû ñ àçîîñïåðìèåé, 105 (75.5%) - ïàöè-
åíòû áåç àçîîñïåðìèè. Â êîíòðîëüíóþ ãðóïïó âêëþ-
÷èëè 155 ôåðòèëüíûõ ìóæ÷èí. Ó âñåõ ïàöèåíòîâ áûë
ïðîâåäåí äâóêðàòíûé àíàëèç ýÿêóëÿòà, ñîãëàñíî ðå-
êîìåíäàöèÿì ÂÎÇ 2010 ã [WHO laboratory manual for
the examination and processing of human semen — 5th
ed. World Health Organization, 2010.].

Ãåíîòèïèðîâàíèå ïî AZF ëîêóñà (AZFa, AZFb è
AZFc) ìåòîäîì ïîëèìåðàçíîé öåïíîé ðåàêöèè (ÏÖÐ)
â ðåàëüíîì âðåìåíè êîììåð÷åñêèì íàáîðîì ÍÏÎ
Ëèòåõ (Ðîññèÿ) íà ïðèáîðå RotorGeneQ, Quagen, Ãåð-
ìàíèÿ, ïðåäâàðèòåëüíî âûäåëèâ ãåíîìíîé ÄÍÊ èç
îáðàçöîâ êðîâè c ïîìîùüþ íàáîðà ðåàãåíòîâ «Ðèáî-
ïðåï» («ÈíòåðËàáÑåðâèñ», Ðîññèÿ). Àíàëèç àññîöè-
àöèé äàííîãî ëîêóñà áûë ïðîâåäåí ïðè ïîìîùè ñðàâ-
íåíèÿ äâóõ âûáîðîê ïî òèïó «ñëó÷àé-êîíòðîëü».

Ðåçóëüòàòû è îáñóæäåíèå
Êàê âèäíî èç òàáëèöû 1, ñðåäè èññëåäîâàííûõ 140

ïàöèåíòîâ ñ áåñïëîäèåì è êîíòðîëüíîé âûáîðêå äå-
ëåöèè ëîêóñà AZF áûëè îáíàðóæåíû ó 8 (5.7%) ïàöè-
åíòîâ. Â ãðóïïå ôåðòèëüíûõ ìóæ÷èí (êîíòðîëüíàÿ
ãðóïïà) Y-äåëåöèè íå áûëî îáíàðóæåíî íè â îäíîì
ñëó÷àå. Ðàçëè÷èÿ ìåæäó ãðóïïàìè ïî ÷àñòîòå âñòðå-
÷àåìîñòè äåëåöèé ëîêóñà AZF äîñòèãàëè ñòàòèñòè÷åñ-
êîé äîñòîâåðíîñòè (÷2=9.1; ð=0.002).

Íàèáîëüøàÿ âûñîêàÿ ÷àñòîòà äåëåöèé â îñíîâíîé
ãðóïïå ïàöèåíòîâ âñòðå÷àëàñü äëÿ AZFc è AZFb ñóá-
ëîêóñîâ: 11.4% è 5.7% ñîîòâåòñòâåííî.  Ñòàòèñòè÷åñ-
êèå ðàçëè÷èÿ ìåæäó âûáîðêàìè ïî ÷àñòîòå âñòðå÷àå-
ìîñòè äåëåöèé ëîêóñà AZFc òàêæå äîñòèãàëè ñòàòèñ-
òè÷åñêîé äîñòîâåðíîñòè (÷2=4.5; ð=0.03). Ïðè ýòîì,
ðàçëè÷èÿ ìåæäó äàííûìè ãðóïïàìè ïî ÷àñòîòå âñòðå-
÷àåìîñòè ìèêðîäåëåöèé ñóáëîêóñà AZFb íå äîñòèãëè
ñòàòèñòè÷åñêîé äîñòîâåðíîñòè, òîëüêî ñëàáàÿ òåíäåí-
öèÿ (÷2=2.2; ð=0.1).

Àíàëèç ìèêðîäåëåöèé AZF ó ïàöèåíòîâ
ñ íàðóøåíèåì ôåðòèëüíîñòè

Äèëüìóðàä ÈÐÃÀØÅÂ1, Øàõèíà Ãàñàíîâà2, Àáäóêîäèð Áîáîåâ3, Ñàèäíàèðõîí Àëÿâè4
1 PhD, äîêòîð ìåäèöèíñêèõ íàóê, ÑÏ ÎÎÎ «Doctor-D-IVF
2 Ñâîáîäíûé ñîèñêàòåëü, ÑÏ ÎÎÎ «Doctor-D-IVF
3 ä.ì.í., ïðîôåññîð, Ðåñïóáëèêàíñêèé ñïåöèàëèçèðîâàííûé íàó÷íî-ïðàêòè÷åñêèé

ìåäèöèíñêèé öåíòð ãåìàòîëîãèè
4 ê.ì.í., äîöåíò, Òàøêåíòñêèé ãîñóäàðñòâåííûé ñòîìàòîëîãè÷åñêèé èíñòèòóò

Òàøêåíò, Óçáåêèñòàí

ÀÍÍÎÒÀÖÈß
Ãåíåòè÷åñêèé ëîêóñ AZF íàõîäèòñÿ â äëèííîì ïëå÷å Y-õðîìîñîìû è ñî-

äåðæèò áîëüøîå êîëè÷åñòâî ñïåöèôè÷åñêèõ ãåíîâ, îòâåòñòâåííûõ çà ïðî-
öåññ ôîðìèðîâàíèÿ ñïåðìàòîçîèäîâ Ïðîâåäåí àíàëèç ìèêðîäåëåöèé AZF
â ôîðìèðîâàíèè ìóæñêîãî áåñïëîäèÿ. Èññëåäîâàíèå ïðîâåäåíî íà âûáîð-
êàõ èç 140 ïàöèåíòîâ ñ ðàçëè÷íûìè êëèíè÷åñêèìè ôîðìàìè ìóæñêîãî
áåñïëîäèÿ è 155 óñëîâíî-çäîðîâûõ ôåðòèëüíûõ ìóæ÷èí. Èññëåäîâàíèå
ìèêðîäåëåöèé Y-õðîìîñîìû è öèòîãåíåòè÷åñêèõ èçìåíåíèé ïîçâîëèëî
óñòàíîâèòü ýòèîïàòîãåíåç è ãåíåòè÷åñêóþ ïðè÷èíó íàðóøåíèé ðåïðîäóê-
òèâíîé ôóíêöèè ó ìóæ÷èí â óçáåêñêîé ïîïóëÿöèè.

Êëþ÷åâûå ñëîâà: ìóæñêîå áåñïëîäèå, ìèêðîäåëåöèÿ AZF, Y-õðîìîñî-
ìà, ãåíû, ñïåðìàòîãåíåç.
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Òàáëèöà 1
Ñðàâíèòåëüíûé àíàëèç ÷àñòîòû ìèêðîäåëåöèé
AZF â ãðóïïàõ ïàöèåíòîâ ñ ÌÁ è êîíòðîëÿ

Ïîòåðÿ ñóáðåãèîíà AZFa, ïðèâîäÿùàÿ ê òÿæåëîé
ôîðìå àçîîñïåðìèè áûëà âûÿâëåíà ëèøü ó îäíîãî ïà-
öèåíòà (2.9% ñëó÷àåâ îò âñåõ îáíàðóæåííûõ ìèêðî-
äåëåöèé). Èíòåðåñíî îòìåòèòü, ÷òî ó îäíîãî ïàöèåí-
òà áûëà âûÿâëåíà ñî÷åòàííàÿ ìèêðîäåëåöèÿ ñóáðå-
ãèîíîâ AZFb+c (2.9% ñëó÷àåâ). Â îáîèõ ñëó÷àÿõ ðàç-
ëè÷èÿ ìåæäó îñíîâíîé è êîíòðîëüíîé âûáîðêàìè ïî
÷àñòîòå âñòðå÷àåìîñòè ýòèõ ìèêðîäåëåöèé íå äîñòè-
ãàþò ñòàòèñòè÷åñêîé çíà÷èìîñòè (÷2=1.1; ð=0.3).

Â òàáëèöå 2 ïðèâåäåíû ñðàâíèòåëüíûå ðåçóëüòà-
òû ÷àñòîòû äåëåöèè Y-õðîìîñîìû ó ïàöèåíòîâ ñ àçî-
îñïåðìèåé è áåç àçîîñïåðìèè.

Â ïîäãðóïïå ìóæ÷èí ñ àçîîñïåðìèåé äåëåöèè Y-
õðîìîñîìû áûëè îáíàðóæåíû ó 8 ïàöèåíòîâ (22.9%
ñëó÷àåâ), â ïîäãðóïïå áåç àçîîñïåðìèè òîëüêî ó 1 ïà-
öèåíòà (0.95 % ñëó÷àåâ). Ñòàòèñòè÷åñêèå ðàçëè÷èÿ
ìåæäó ýòèìè ïîäãðóïïàìè ïî ÷àñòîòå âñòðå÷àåìîñòè
äåëåöèé ëîêóñà AZF äîñòèãëè ñòàòèñòè÷åñêîé äîñòî-
âåðíîñòè (÷2=22.9; ð<0.05).

Òàáëèöà 2
Ñðàâíèòåëüíûé àíàëèç ÷àñòîòû ìèêðîäåëåöèé AZF

â èññëåäîâàííûõ ïîäãðóïïàõ
ïàöèåíòîâ ñ è áåç àçîîñïåðìèè

Ñðåäè ïàöèåíòîâ áåç àçîîñïåðìèè ëèøü ó îäíîãî
ïàöèåíòà áûëà âûÿâëåíà ìèêðîäåëåöèÿ â ñóáðåãèî-
íå AZFc (ïîòåðÿ ñóáðåãèîíà AZFc - 0.95%).

Â èññëåäîâàííîé ïîäãðóïïå ïàöèåíòîâ ñ àçîîñïåð-
ìèåé äåëåöèè Y-õðîìîñîìû ÷àùå âñåãî ðàñïîëàãà-
ëèñü â - ñóáëîêóñå AZFc (11.4% ïðîòèâ 0.95%, ïðè
÷2=8.4; ð=0.004). Ñëåäóþùèå ïî ÷àñòîòå âñòðå÷àåìî-
ñòè áûëè äåëåöèè, çàõâàòûâàþùèå ñóáðåãèîíû AZFb
(5.7%; ÷2=6.1; ð=0.01) è AZFà (2.9%; ïðè ÷2=3.0;
ð=0.08) è AZFb+c (2.9% ñëó÷àåâ îò âñåõ âûÿâëåííûõ

ìèêðî äåëåöèé Y-õðîìîñîìû ïðè ÷2=3.0; ð=0.08).
Â òàáëèöå 3 ïðèâåäåíû äàííûå ïî èññëåäîâàíèþ

õðîìîñîìíûõ íàðóøåíèé â èññëåäîâàííûõ ïîäãðóï-
ïàõ ïàöèåíòîâ ñ è áåç àçîîñïåðìèè.

Òàáëèöà 3
Àíàëèç õðîìîñîìíûõ íàðóøåíèé â èññëåäîâàííûõ

ïîäãðóïïàõ ïàöèåíòîâ ñ è áåç àçîîñïåðìèè

Ó îáñëåäîâàííûõ ìóæ÷èí ñ áåñïëîäèåì ó 13 ïàöè-
åíòîâ ñ àçîîñïåðìèåé è 5 ïàöèåíòîâ áåç àçîîñïåðìèè
áûëè îáíàðóæåíû ðàçëè÷íûå èçìåíåíèÿ â êàðèîòè-
ïàõ (37.1% è 4.8%, ñîîòâåòñòâåííî; ÷2=24.6; ð<0.05).

Ñðåäè ïàöèåíòîâ ñ ìóæñêèì áåñïëîäèåì íàèáîëåå
÷àñòûì öèòîãåíåòè÷åñêèì èçìåíåíèåì áûë ñèíäðîì
Êëàéíôåëüòåðà ñ êàðèîòèïîì 47,ÕÕY êîòîðûé âûÿâ-
ëåí â ïîäãðóïïå  ó  4 ïàöèåíòîâ ñ àçîîñïåðìèåé (11.4%)
è ó 1 ïàöèåíòà  áåç àçîîñïåðìèè (0.95%) ñîîòâåòñòâåí-
íî.  Ðàçëè÷èÿ ìåæäó âûáîðêàìè ïî ÷àñòîòå âñòðå÷àå-
ìîñòè ñèíäðîìà Êëàéíôåëüòåðà îêàçàëèñü ñòàòèñòè-
÷åñêè çíà÷èìûìè (÷2=8.4; ð=0.002). Ñèíäðîì äå ëÿ
Øàïåìëÿ (ñèíäðîì ÕÕ-male) âñòðå÷àëñÿ òîëüêî ó
äâóõ ïàöèåíòîâ ñ àçîîñïåðìèåé (÷2=8.4; ð=0.002) è
ðàçëè÷èÿ ìåæäó ýòèìè ïîäãðóïïàìè ïî ÷àñòîòå âñòðå-
÷àåìîñòè äàííîãî ñèíäðîìà òàêæå äîñòèãëè ñòàòèñ-
òè÷åñêîé äîñòîâåðíîñòè (÷2=6.1; ð=0.01).

Ó 7 ïàöèåíòîâ ñ àçîîñïåðìèåé è 4 ïàöèåíòîâ áåç
àçîîñïåðìèè îáíàðóæåíû ðàçëè÷íûå âàðèàíòû àíî-
ìàëèè êàðèîòèïà (20.0% ïðîòèâ 3.8%, ñîîòâåòñòâåí-
íî). Ðàçëè÷èÿ ìåæäó ýòèìè ïîäãðóïïàìè ïî âñòðå÷à-
åìîñòè ñóììàðíûõ èçìåíåíèé êàðèîòèïà òàêæå äîñ-
òèãëè ñòàòèñòè÷åñêîé äîñòîâåðíîñòè (÷2=9.5; ð=0.002).

Âûâîäû: òàêèì îáðàçîì ïîëó÷åííûå äàííûå ïî-
êàçûâàþò, ÷òî õðîìîñîìíûå èçìåíåíèÿ áûëè áîëåå
õàðàêòåðíûìè äëÿ ïàöèåíòîâ ñ àçîîñïåðìèåé. Âî âñåõ
ñëó÷àÿõ ñòàòèñòè÷åñêèå ðàçëè÷èÿ ìåæäó ïîäãðóïïà-
ìè ïàöèåíòîâ ñ è áåç àçîîñïåðìèè ïî âñòðå÷àåìîñòè
ðàçëè÷íûõ àíîìàëèé êàðèîòèïà òàêæå äîñòèãëè ñòà-
òèñòè÷åñêîé äîñòîâåðíîñòè.

Èññëåäîâàíèå ìèêðîäåëåöèé Y-õðîìîñîìû è öèòî-
ãåíåòè÷åñêèõ èçìåíåíèé ïîçâîëèëî óñòàíîâèòü ýòèîïà-
òîãåíåç è ãåíåòè÷åñêóþ ïðè÷èíó íàðóøåíèé ðåïðîäóê-
òèâíîé ôóíêöèè ó ìóæ÷èí â íàøåé ïîïóëÿöèè. Ïîëó-
÷åííûå íàìè ðåçóëüòàòû èññëåäîâàíèé ìèêðîäåëåöèé
Y-õðîìîñîìû è õðîìîñîìíûõ èçìåíåíèé â íàðóøåíèè
äèôôåðåíöèðîâêè ìóæñêèõ ïîëîâûõ êëåòîê óáåäèòåëü-
íî ñâèäåòåëüñòâóþò î âûñîêîé çíà÷èìîñòè äåëåöèè ãå-
íîâ Y-õðîìîñîìû è àíîìàëèé êàðèîòèïà â ðàçâèòèè íà-

Õðîìîñîìíûå
íàðóøåíèÿ n % n % Ð

Ñèíäðîì
Êëàéíôåëüòåðà
(47,XXY) 4 11.4 1 0.95 8.4 0.004

Ñèíäðîì
äå ëÿ Øàïåìëÿ
(ñèíäðîì ÕÕ-male) 2 5.7 0 0.0 6.1 0.01

Ðàçëè÷íûå
öèòîãåíåòè÷åñêèå
âàðèàíòû 7 20.0 4 3.8 9.5 0.002

Âñåãî: 13 37.1 5 4.8 24.6 <0.05

Ñ àçîîñ-

ïåðìèåé

n=35

Áåç àçîîñ-

ïåðìèè

n=105

Äåëåöèÿ n % n % Ð

AZFa 1 2.9 0 0.0 1.1 0.3

AZFb 2 5.7 0 0.0 2.2 0.1

AZFc 4 11.4 0 0.0 4.5 0.03

AZFb+à 0 0.0 0 0.0 - -

AZFb+c 1 2.9 0 0.0 1.1 0.3

Âñåãî 8 5.7 0 0.0 9.1 0.002

Ïàöèåíòû ñ

áåñïëîäèåì

n=140

Ôåðòèëüíûå

ìóæ÷èíû

n=155

Äåëåöèÿ n % n % Ð

AZFa 1 2.9 0 0.0 3.0 0.08

AZFb 2 5.7 0 0.0 6.1 0.01

AZFc 4 11.4 1 0.95 8.4 0.004

AZFb+à 0 0.0 0 0.0 - -

AZFb+c 1 2.9 0 0.0 3.0 0.08

Âñåãî 8 22.9 1 0.95 20.9 <0.05

Ñ àçîîñ-

ïåðìèåé

n=35

Áåç

àçîîñïåðìèè

n=105

�
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ðóøåíèÿ ðåïðîäóêòèâíîé ôóíêöèè ó ìóæ÷èí. Ñëåäî-
âàòåëüíî, ýòè ðåçóëüòàòû è äàííûå ìèðîâîé ëèòåðàòó-
ðû, ïîçâîëÿþò ðåêîìåíäîâàòü î ïðîâåäåíèè õðîìîñîì-
íûõ èññëåäîâàíèé è àíàëèçà ìèêðîäåëåöèé Y-õðîìî-
ñîìû ìóæ÷èíàì èç ñóïðóæåñêèõ ïàð ñ áåñïëîäèåì, êî-
òîðûì ïëàíèðóåòñÿ ïðîãðàììà ýêñòðàêîðïîðàëüíîãî

îïëîäîòâîðåíèÿ (ÝÊÎ/ÈÊÑÈ) ÷òî ïîçâîëÿåò ïîâûñèòü
øàíñû íà óñïåõ ýòèõ ïðîöåäóð.

Ïîëó÷åííûå íàìè ðåçóëüòàòû äîêàçûâàþò çíà÷è-
ìóþ ðîëü ãåíåòè÷åñêèõ ôàêòîðîâ â ïàòîãåíåçå íàðó-
øåíèé ðåïðîäóêòèâíûõ ñèñòåì è ðàçâèòèÿ áåñïëîäèÿ
ó ìóæ÷èí.
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Ãåíåòè÷åñêèå àñïåêòû ïðåæäåâðåìåííîé
íåäîñòàòî÷íîñòè ÿè÷íèêîâ

Õèêìàòèëëàåâà Í.À., Ìèðçàõìåäîâà Í.À.

ÑÏ ÎÎÎ «Doctor-D-IVF», Òàøêåíò, Óçáåêèñòàí

Ïðåæäåâðåìåííàÿ íåäîñòàòî÷-
íîñòü ÿè÷íèêîâ (ÏÍß)íà ñåãîäíÿø-
íèé äåíü äèàãíîñòèðóåòñÿ êàê ÿâíîå
íàðóøåíèå ðàáîòû ÿè÷íèêîâ, íàáëþ-
äàåìîå äî äîñòèæåíèÿ 40-ëåòíåãî
âîçðàñòà ó ïàöèåíòîê [1]. Ýòî ñîñòîÿ-
íèå ïðîÿâëÿåòñÿ ïîâûøåíèåì êîí-
öåíòðàöèè ôîëëèêóëîñòèìóëèðóþ-
ùåãî ãîðìîíà (ÔÑÃ), ñíèæåíèåì
óðîâíÿ ýñòðîãåíà, íàðóøåíèÿìè ìåí-
ñòðóàëüíîãî öèêëà â ôîðìå îëèãîìå-
íîðåè èëè àìåíîðåè, à òàêæå óâåëè-
÷åííûì ðèñêîì ðàçâèòèÿ îñòåîïîðî-
çà è ðàçëè÷íûõ ñåðäå÷íî-ñîñóäèñòûõ
ïàòîëîãèé [2]. Íåäàâíèå ýïèäåìèîëî-
ãè÷åñêèå èññëåäîâàíèÿ óêàçûâàþò,
÷òî ðàñïðîñòðàíåííîñòü ÏÍß ñðåäè
æåíùèí äî 40 ëåò ñîñòàâëÿåò ïðèáëè-
çèòåëüíî 1% [3]. Íåñìîòðÿ íà ýòî, êîí-
êðåòíûå ïàòîãåíåòè÷åñêèå ìåõàíèç-
ìû, ëåæàùèå â îñíîâå ÏÍß, äî ñèõ
ïîð îñòàþòñÿ âî ìíîãîì íåèçó÷åííû-
ìè. Îäíàêî, ïîÿâëÿþòñÿ âñå áîëüøå
àðãóìåíòîâ â ïîëüçó çíà÷èòåëüíîé
ðîëè ãåíåòè÷åñêèõ ôàêòîðîâ â âîç-
íèêíîâåíèè è ðàçâèòèè ýòîãî ñîñòîÿ-
íèÿ.

ÔÑÃ, èëè ôîëëèêóëîñòèìóëèðóþ-
ùèé ãîðìîí, ïðåäñòàâëÿåò ñîáîé ãëè-
êîïðîòåèí, êîòîðûé ñèíòåçèðóåòñÿ â
ãèïîôèçå. Åãî îñíîâíàÿ ôóíêöèÿ çàê-
ëþ÷àåòñÿ â êëþ÷åâîì ñòèìóëèðîâà-
íèè ðîñòà ôîëëèêóëîâ è, êàê ñëåä-
ñòâèå, ðåãóëÿöèè ðàáîòû ÿè÷íèêîâ.
Ðåàëèçóåòñÿ ýòî âîçäåéñòâèå ÷åðåç
ñïåöèôè÷åñêèé ðåöåïòîð ÔÑÃ (FSHR)
[7]. Ñëåäîâàòåëüíî, ñ áèîëîãè÷åñêîé
òî÷êè çðåíèÿ ìîæíî ïðåäïîëîæèòü,
÷òî ôóíêöèîíàëüíûå ïîëèìîðôèçìû
ãåíà FSHR ìîãóò âûçûâàòü íàðóøå-
íèÿ â ðàáîòå ÔÑÃ. Ýòî, â ñâîþ î÷åðåäü,
ïðèâîäèò ê îñëàáëåíèþ ôóíêöèè ÿè÷-
íèêîâ è, êàê èòîã, ê ðàçâèòèþ ïðåæ-
äåâðåìåííîé íåäîñòàòî÷íîñòè ÿè÷íè-
êîâ (ÏÍß). Íàèáîëåå ÷àñòî âñòðå÷àå-
ìûìè ìóòàöèÿìè FSHR ÿâëÿþòñÿ ïî-
ëèìîðôèçìû rs6165 è rs6166. Â îáî-
èõ ýòèõ ëîêóñàõ òðàíñâåðñèÿ (G íà A)
âûçûâàåò çàìåíó àìèíîêèñëîò â
ñòðóêòóðå áåëêà, ÷òî ìîæåò îòðàçèòü-
ñÿ íà ïðîöåññå ñâÿçûâàíèÿ ÔÑÃ è
FSHR [8]. Ðåçóëüòàòû ïðåäûäóùèõ
èññëåäîâàíèé óêàçûâàþò íà âçàèìî-

ñâÿçü ìåæäó ýòèìè ïîëèìîðôèçìàìè
(rs6165 è rs6166) è ïîâûøåíèåì óðîâ-
íÿ ÔÑÃ â ñûâîðîòêå êðîâè, à òàêæå
ñíèæåíèåì ýôôåêòèâíîñòè åãî âîç-
äåéñòâèÿ íà îðãàíèçì [9, 10]. Â îáîá-
ùåíèè, ðåçóëüòàòû íàøåãî ìåòà-àíà-
ëèçà óêàçûâàþò íà òî, ÷òî ïîëèìîð-
ôèçì rs6166 â ãåíå FSHR, âîçìîæíî,
ñïîñîáåí âûñòóïàòü êàê ãåíåòè÷åñêèé
áèîìàðêåð ïðåæäåâðåìåííîé íåäî-
ñòàòî÷íîñòè ÿè÷íèêîâ (ÏÍß) ó ëèö
àçèàòñêîãî ïðîèñõîæäåíèÿ. Â òî æå
âðåìÿ, äëÿ èíûõ ýòíè÷åñêèõ ãðóïï
ïîäîáíîé âçàèìîñâÿçè íå îáíàðóæå-
íî.

Ýñòðîãåí èãðàåò êðèòè÷åñêóþ ðîëü
â ðåãóëÿöèè ðàçâèòèÿ è ôóíêöèîíè-
ðîâàíèÿ ãðàíóëåçíûõ êëåòîê, à òàêæå
ôîëëèêóëÿðíîãî ðàçâèòèÿ. Îïòè-
ìàëüíûå óðîâíè ýñòðîãåíà âíóòðè
ôîëëèêóëà æèçíåííî âàæíû äëÿ ìíî-
ãèõ ôóíêöèé ÿè÷íèêîâ, òàêèõ êàê ñòè-
ìóëÿöèÿ àêòèâíîñòè ÔÑÃ, èíäóêöèÿ
ðåöåïòîðîâ ËÃ, èíãèáèðîâàíèå àïîï-
òîçà è îáåñïå÷åíèå ðîñòà ôîëëèêóëîâ.
Àéðëåíä è ñîàâò. (2009) îáîáùèëè
çíà÷åíèå êîíöåíòðàöèè ýñòðàäèîëà â
ôîëëèêóëàõ äëÿ ôîëëèêóëÿðíîé ôóí-
êöèè ó êîðîâ – ìîíîîâóëÿòîðíîãî
âèäà, àíàëîãè÷íîãî ÷åëîâåêó. Óâåëè-
÷åíèå êîíöåíòðàöèè ýñòðàäèîëà â
ôîëëèêóëå ïðèâîäèò ê ïîâûøåíèþ
ðåãóëÿöèè ìíîæåñòâà ãåíîâ, ó÷àñòâó-
þùèõ â àêòèâíîñòè ýíäîêðèííûõ ðå-
öåïòîðîâ, ñòåðîèäîãåíåçå, îïðåäåëå-
íèè êà÷åñòâà îîöèòîâ â êëåòêàõ ÿéöå-
íîñíîãî áóãîðêà è äèôôåðåíöèðîâêå
êëåòîê òåêè è ãðàíóëåçû.  Êðîìå òîãî,
îòìå÷åíà ñâÿçü ðàçëè÷èé â êîíöåíò-
ðàöèè ýñòðàäèîëà â ôîëëèêóëàõ ñ êî-
ëè÷åñòâîì àíòðàëüíûõ ôîëëèêóëîâ è
îáùèì ôåðòèëüíûì ïîòåíöèàëîì
æèâîòíûõ.  Òàêæå, áîëåå âûñîêèå
óðîâíè ýñòðàäèîëà â êðîâîòîêå õàðàê-
òåðèçóþò áîëåå ëåãêèå ôîðìû ÏÍß,
ïî ñðàâíåíèþ ñ æåíùèíàìè ñ áîëåå
òÿæåëûìè ïðîÿâëåíèÿìè äàííîãî
çàáîëåâàíèÿ (Âàñhello et al., 2009).

Ó÷èòûâàÿ âûøåèçëîæåííîå, ôóí-
êöèîíàëüíûå ïîëèìîðôèçìû ãåíîâ,
ó÷àñòâóþùèõ â ìåòàáîëèçìå ýñòðîãå-
íà, áûëè ïðåäëîæåíû â êà÷åñòâå êàí-
äèäàòîâ äëÿ èññëåäîâàíèé àññîöèà-

öèè ñ ðèñêîì ÏÍß.  Ðàíåå òàêæå èçó-
÷àëàñü âçàèìîñâÿçü ïîëèìîðôèçìîâ
ãåíîâ, êîäèðóþùèõ ôåðìåíòû (êàòå-
õèí-Î-ìåòèëòðàíñôåðàçà - COMT),
ó÷àñòâóþùèõ â ìåòàáîëèçìå ýñòðîãå-
íîâ, è ðèñêà ðàçâèòèÿ ÏÍß (Cordts et
al., 2014).

Ãåí öèòîõðîìà P450 17 ãèäðîêñè-
ëàçû (CYP17) ëîêàëèçîâàí íà õðîìî-
ñîìå 10q24.3, êîäèðóåò öèòîõðîì
P450c17á, êîòîðûé ÿâëÿåòñÿ îäíèì èç
êëþ÷åâûõ ôåðìåíòîâ áèîñèíòåçà àí-
äðîãåíîâ. Äàííûé ôåðìåíò îïîñðåäó-
åò àêòèâíîñòü ñòåðîèäíîé 17á-ãèäðî-
ëàçû è 17,20-ëèàçû. Çàìåíà íóêëåî-
òèäà Ò íà Ñ â 5?-íåòðàíñëèðóåìîé îá-
ëàñòè (UTR) ãåíà CYP17 ìîæåò ñîçäà-
âàòü äîïîëíèòåëüíîå ìåñòî ñâÿçûâà-
íèÿ SP-1 (êîðîáêà CCACC) íà 34 ïàðû
îñíîâàíèé âûøå ñàéòà èíèöèàöèè
òðàíñëÿöèè. Äàííûé ïîëèìîðôèçì
ñâÿçûâàåòñÿ ñ ïîâûøåííîé àêòèâíî-
ñòüþ ïðîìîòîðà ñ óâåëè÷åíèåì óðîâ-
íÿ ìÐÍÊ CYP17. Ñëåäîâàòåëüíî, äàí-
íûé ïîëèìîðôèçì ìîæåò âëèÿòü íà
àêòèâíîñòü ôåðìåíòà öèòîõðîìà
P450c17á è ñèíòåç ïîëîâûõ ñòåðîèäîâ,
÷òî, ïî-âèäèìîìó, ïðèâîäèò ê èçìå-
íåíèþ óðîâíåé ïîëîâûõ ãîðìîíîâ,
òàêèõ êàê àíäðîãåí, ïðîãåñòåðîí è
ýñòðîãåí (He et al., 2006).

Ãåí, îòâåòñòâåííûé çà ñèíòåç öè-
òîõðîìà P450 17 ãèäðîêñèëàçû
(CYP17), ðàñïîëàãàåòñÿ íà ó÷àñòêå
õðîìîñîìû 10q24.3. Ïðîäóêò ýòîãî
ãåíà, öèòîõðîì P450c17á, èãðàåò öåí-
òðàëüíóþ ðîëü â ïðîöåññå áèîñèíòå-
çà àíäðîãåíîâ. Ôåðìåíò îáëàäàåò äâî-
ÿêîé àêòèâíîñòüþ, ïðîÿâëÿÿ ñåáÿ êàê
ñòåðîèäíàÿ 17á-ãèäðîëàçà è 17,20-ëè-
àçà.

Ñëåäîâàòåëüíî, íàëè÷èå òàêîãî
ïîëèìîðôèçìà ñïîñîáíî ïîâëèÿòü íà
ôóíêöèîíàëüíîñòü ôåðìåíòà öèòîõ-
ðîìà P450c17á è, êàê ñëåäñòâèå, íà
ïðîöåññ ñèíòåçà ïîëîâûõ ñòåðîèäîâ.
Ïðåäïîëàãàåòñÿ, ÷òî ýòî ìîæåò ïðè-
âîäèòü ê èçìåíåíèÿì â êîíöåíòðàöèè
ïîëîâûõ ãîðìîíîâ, âêëþ÷àÿ àíäðîãå-
íû, ïðîãåñòåðîí è ýñòðîãåíû (ñîãëàñ-
íî äàííûì ðàáîòû He è ñîàâòîðîâ,
2006 ãîäà).

Ãåí CYP1A1, íàõîäÿùèéñÿ íà ó÷àñ-
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òêå 15q24-q25, ñîñòîèò èç 7 ýêçîíîâ è
êîäèðóåò 512 àìèíîêèñëîò. Â 3'-íå-
òðàíñëèðóåìîé îáëàñòè CYP1A1 îáíà-
ðóæåíà ÷àñòàÿ îäíîíóêëåîòèäíàÿ çà-
ìåíà rs4646903 (T>C), êîòîðàÿ, ïðåä-
ïîëîæèòåëüíî, îêàçûâàåò âëèÿíèå íà
ýôôåêòèâíîñòü òðàíñëÿöèè è ñòà-
áèëüíîñòü ìÐÍÊ (Tanguay è Gallie,
1996). Òàêæå ïîêàçàíî, ÷òî âàðèàíò
rs4646903 (T > C) ñ àëëåëåì C êîððå-
ëèðóåò ñ èíäóöèáåëüíîñòüþ CYP1A1 (
Petersen et al., 1991 ).

Ãåí êàòåõîë-Î-ìåòèëòðàíñôåðàçû
(COMT) ðàñïîëîæåí â õðîìîñîìå
22q11.2. COMT êîäèðóåò ôåðìåíò êà-
òåõîë-Î-ìåòèëòðàíñôåðàçó, îòâå÷àþ-
ùóþ çà ïðåîáðàçîâàíèå êàòåõîëîâûõ
ýñòðîãåíîâ â íåàêòèâíûå ìåòàáîëèòû
( Stolk et al., 2007; Tofteng et al., 2004
). Ïðåäûäóùèå èññëåäîâàíèÿ âûÿâè-
ëè â 4-ì ýêçîíå ãåíà COMT çàìåíó G
íà A â êîäîíå 158, ÷òî ïðèâîäèëî ê
ïîëèìîðôèçìó, çíà÷èòåëüíî âëèÿþ-
ùåìó íà òåðìîëàáèëüíîñòü è ñíèæå-
íèå àêòèâíîñòè ôåðìåíòà (Raftogianis
et al., 1997; Ronkainen et al., 2008). Ýòî
çàìåäëÿåò ìåòàáîëèçì ýñòðàäèîëà,
÷òî, â ñâîþ î÷åðåäü, ïðèâîäèò ê ïî-
âûøåíèþ åãî óðîâíÿ â ñûâîðîòêå
(Stolk et al., 2007).

Ýñòðîãåí, âîçäåéñòâóÿ ÷åðåç ñâîè
ðåöåïòîðû èëè êàòåõîëîâûå ìåòàáî-
ëèòû, êðèòè÷åí äëÿ ðàçâèòèÿ ôîëëè-
êóëîâ. Áèîñèíòåç ýñòðîãåíà çàâèñèò îò
ðàáîòû ìíîæåñòâà ôåðìåíòîâ, îòâå-
÷àþùèõ çà ìåòàáîëèçì, äåòîêñèêà-
öèþ è äîñòóïíîñòü. Ïîëèìîðôèçìû â
ãåíàõ, êîäèðóþùèõ ýòè ôåðìåíòû,
ñïîñîáíû âëèÿòü íà èõ ôóíêöèîíàëü-
íîñòü. Íàïðèìåð, ïîâûøåííàÿ ýêñï-
ðåññèÿ è àêòèâíîñòü áèîñèíòåòè÷åñ-
êèõ ôåðìåíòîâ â ñî÷åòàíèè ñ ïîíè-
æåííîé ýêñïðåññèåé è àêòèâíîñòüþ
ôåðìåíòîâ êîíúþãàöèè ìîãóò ïðèâî-
äèòü ê ðîñòó òîêñè÷íîñòè èëè êàíöå-
ðîãåííîìó ýôôåêòó. Èçìåíåíèÿ â
ïîñëåäîâàòåëüíîñòè ýòèõ ãåíîâ ñïî-
ñîáíû ìîäèôèöèðîâàòü èõ ôóíêöèè,
÷òî, â ñâîþ î÷åðåäü, ìîæåò ñêàçûâàòü-
ñÿ íà ðàçìåðå ôîëëèêóëÿðíîãî ïóëà
èëè ñêîðîñòè åãî ïîïîëíåíèÿ, óâåëè-
÷èâàÿ ðèñê ïðåæäåâðåìåííîé ìåíî-
ïàóçû ( Bretherick et al., 2008 ). Â ñâå-
òå èõ àêòèâíîé ðîëè â ôîëëèêóëîãå-
íåçå, èçìåíåíèÿ â ãåíàõ, ñâÿçàííûõ ñ
ìåòàáîëèçìîì ýñòðîãåíîâ, ñëåäóåò
ðàññìàòðèâàòü êàê âàæíûå ôàêòîðû
ðèñêà ðàçâèòèÿ ÏÍß ( Drummond and
Fuller, 2012 ).

Íà äàííûé ìîìåíò ïðîâåäåíî
ëèøü íåáîëüøîå ÷èñëî èññëåäîâà-
íèé, èçó÷àþùèõ ñâÿçü ìåæäó ïîëè-
ìîðôèçìîì ãåíîâ, ó÷àñòâóþùèõ â
ìåòàáîëèçìå ýñòðîãåíîâ, è ïðåæäåâ-

ðåìåííîé íåäîñòàòî÷íîñòüþ ÿè÷íè-
êîâ, îâàðèàëüíûì ðåçåðâîì èëè îáî-
èìè ýòèìè ïàðàìåòðàìè. Cordts et al.
(2014) çàêëþ÷èëè î âåðîÿòíîé ñâÿçè
ìåæäó ïîëèìîðôèçìîì COMT Val/
Met è ðèñêîì ÏßÍ ó áðàçèëüñêèõ
æåíùèí. Íàñêîëüêî íàì èçâåñòíî, ýòî
ïåðâîå èññëåäîâàíèå, êîòîðîå èçó÷à-
åò âëèÿíèå ôóíêöèîíàëüíîãî ïîëè-
ìîðôèçìà è ýêñïðåññèè ãåíîâ CYP17 ,
CYP1A1 , COMT è SULT1A1 íà ðèñê
èäèîïàòè÷åñêîé ÏßÍ ó êèòàéñêèõ
æåíùèí.

Ïîëèìîðôèçì (rs743572) â ãåíå
CYP17, íàõîäÿùèéñÿ â 5?-íåòðàíñëè-
ðóåìîé îáëàñòè ïðîìîòîðà, âûçûâà-
åò çàìåíó òèìèäèíà (T) íà öèòîçèí
(C), ðàñïîëîæåííûé íà 34 ï.í. âûøå
ñàéòà èíèöèàöèè òðàíñëÿöèè. Äàí-
íûé ïîëèìîðôèçì (rs743572) ôîðìè-
ðóåò ïîòåíöèàëüíûé ñàéò ñâÿçûâà-
íèÿ, àíàëîãè÷íûé Sp1 (CCACC box),
÷òî ìîæåò áûòü ñâÿçàíî ñ óâåëè÷åíè-
åì óðîâíÿ ýñòðîãåíîâ è àíäðîãåíîâ
âñëåäñòâèå óñèëåíèÿ ýêñïðåññèè ãåíà
CYP17 è áèîñèíòåçà àíäðîãåíîâ (
Goncalves et al., 2015 ). Îäíîíóêëåî-
òèäíûå ïîëèìîðôèçìû (SNP) CYP17
T-34C àññîöèèðîâàíû ñ ðÿäîì çàáîëå-
âàíèé â ðàçíûõ ðàñîâûõ ãðóïïàõ,
âêëþ÷àÿ ðàê ìîëî÷íîé æåëåçû, ñèí-
äðîì Êóøèíãà è ðàê ïðîñòàòû ( Wang
et al., 2011 ). Çà ïîñëåäíèå äâà äåñÿòè-
ëåòèÿ ìíîæåñòâî èññëåäîâàíèé òèïà
«ñëó÷àé-êîíòðîëü» ïîñâÿùåíû èçó-
÷åíèþ âçàèìîñâÿçè ìåæäó ïîëèìîð-
ôèçìîì CYP17 T/C è ðèñêîì ñèíäðî-
ìà ïîëèêèñòîçíûõ ÿè÷íèêîâ ó ëþäåé
( Banerjee et al., 2016 ). Ðåçóëüòàòû
ýòèõ èññëåäîâàíèé ïðîòèâîðå÷èâû. Â
äàííîì èññëåäîâàíèè ìû îáíàðóæè-
ëè çíà÷èòåëüíîå óâåëè÷åíèå ÷àñòîòû
ãåíîòèïà TC + CC ïîëèìîðôèçìà
CYP17 rs743572 (T-34C), ïðè ýòîì ÷à-
ñòîòà àëëåëÿ C áûëà çíà÷èòåëüíî
âûøå ïðè ÏßÍ. Äàëåå ìû èçó÷èëè
óðîâåíü ÐÍÊ ãåíà CYP17 è óñòàíîâè-
ëè, ÷òî ýêñïðåññèÿ ãåíà CYP17 áûëà
çíà÷èòåëüíî âûøå ó ïàöèåíòîê ñ
ÏßÍ. Ïîëó÷åííûå ðåçóëüòàòû ìîãóò
ïîäòâåðæäàòü ãèïîòåçó î òîì, ÷òî áî-
ëåå âûñîêèå ÷àñòîòû âàðèàíòîâ CYP17
T/C îáû÷íî êîððåëèðóþò ñ áîëåå âû-
ñîêîé ýêñïðåññèåé, ÷òî ïðèâîäèò ê
óìåíüøåíèþ îáðàçîâàíèÿ 2-ãèäðî-
êñèýñòðàäèîëà, è, êàê ñëåäñòâèå, ê
ïîâûøåíèþ ðèñêà ðàçâèòèÿ ÏßÍ.

Õèðàòà è ñîàâò. (2008) ïðîâåëè èñ-
ñëåäîâàíèå, ïîñâÿùåííîå èçó÷åíèþ
âçàèìîñâÿçè ìåæäó ãåíîòèïîì
CYP1A1 rs4646903 (T > C) â îáðàçöàõ
òêàíåé ðàêà ýíäîìåòðèÿ, è ïðèøëè ê
âûâîäó, ÷òî âàðèàíò àëëåëÿ CYP1A1
rs4646903 (T > C) ñïîñîáåí ñíèæàòü

ðèñê ðàçâèòèÿ ýòîãî âèäà îíêîëîãèè.
Äî íàñòîÿùåãî ìîìåíòà íå áûëî ïðî-
âåäåíî íè îäíîãî èññëåäîâàíèÿ, êîòî-
ðîå áû ðàññìàòðèâàëî ñâÿçü ìåæäó
ãåíîòèïîì è ýêñïðåññèåé CYP1A1 ó
ïàöèåíòîâ ñ ïðåæäåâðåìåííîé íåäî-
ñòàòî÷íîñòüþ ÿè÷íèêîâ (ÏÍß). Â ñâÿ-
çè ñ ýòèì, ìû ïðåäïðèíÿëè ïîïûòêó
îöåíèòü ïîëèìîðôèçì è ýêñïðåññèþ
CYP1A1 rs4646903 ó êèòàéñêèõ ïàöè-
åíòîâ ñ èäèîïàòè÷åñêîé ôîðìîé
ÏÍß. Ðåçóëüòàòû íàøèõ èññëåäîâà-
íèé ïîêàçàëè, ÷òî àëëåëü C ãåíà
CYP1A1 rs4646903 âñòðå÷àëñÿ çíà÷è-
òåëüíî ðåæå ó ïàöèåíòîâ ñ ÏÍß, ÷åì
ó çäîðîâûõ ëèö êîíòðîëüíîé ãðóïïû.
Ïðèìå÷àòåëüíî, ÷òî ñóùåñòâåííûõ
ðàçëè÷èé â óðîâíå ýêñïðåññèè ãåíà
CYP1A1 ìåæäó èññëåäóåìûìè ãðóïïà-
ìè (ÏÍß è êîíòðîëüíîé) îáíàðóæå-
íî íå áûëî. Òàêèì îáðàçîì, òî÷íàÿ
ðîëü ïîëèìîðôèçìà CYP1A1
rs4646903 îñòàåòñÿ ïðåäìåòîì äàëü-
íåéøèõ èññëåäîâàíèé. Ýòè âûâîäû
íóæäàþòñÿ â ïîäòâåðæäåíèè â ðàìêàõ
áîëåå ìàñøòàáíûõ èññëåäîâàíèé.

COMT èãðàåò êðèòè÷åñêóþ ðîëü â
ìåòàáîëèçìå ýñòðîãåíîâ. Ïîä äåéñòâè-
åì COMT êàíöåðîãåííûå ìåòàáîëèòû
èíàêòèâèðóþòñÿ è âûâîäÿòñÿ èç îðãà-
íèçìà, ïðåîáðàçóÿñü â íåêàíöåðîãåí-
íûå ìåòîêñèýñòðîãåíû, òàêèå êàê 2-
ìåòîêñèýñòðàäèîë (2-ME2) è 4-ìåòîê-
ñèýñòðàäèîë (4-ME2) (Cordts et al.,
2014). 2-ME2 ïðåäïîëîæèòåëüíî âû-
ïîëíÿåò îïðåäåëåííûå ôèçèîëîãè÷åñ-
êèå ôóíêöèè â ãîìåîñòàçå ôîëëèêó-
ëîâ. Îñíîâûâàÿñü íà ïðåäïîëîæåíèÿõ,
âûñêàçàííûõ Salih et al. (2008), ìû
ïîëàãàåì, ÷òî íàðóøåíèÿ â óðîâíÿõ 2-
ME2 ìîãóò áûòü ñâÿçàíû ñ óñèëåííûì
èñòîùåíèåì ôîëëèêóëîâ, ÷òî, â êî-
íå÷íîì ñ÷åòå, ïðèâîäèò ê ôîëëèêó-
ëÿðíîé îñòàíîâêå. Ýòîò äåôåêòíûé
ïóòü ïðåäñòàâëÿåòñÿ âàæíûì ìåõàíèç-
ìîì, ëåæàùèì â îñíîâå ïàòîãåíåçà
ÏÍß. Ïðè ñèíäðîìå ïîëèêèñòîçíûõ
ÿè÷íèêîâ (ÑÏÊß) ïîâûøåííàÿ ýêñï-
ðåññèÿ COMT è óâåëè÷åíèå óðîâíåé 2-
ME2 â êëåòêàõ ãðàíóëåçû ÿè÷íèêîâ
ñëóæàò ìåõàíèçìîì, ïðèâîäÿùèì ê
íàðóøåíèÿì ñòåðîèäîãåíåçà, àíîâóëÿ-
öèè è ôîëëèêóëÿðíîé îñòàíîâêå
(Cordts et al., 2014). Àâòîðû ïðåäïîëà-
ãàþò, ÷òî ïðè ÏÍß íàáëþäàåòñÿ îá-
ðàòíàÿ êàðòèíà. Â õîäå èññëåäîâàíèÿ
áûëî îáíàðóæåíî, ÷òî ãåíîòèïè÷åñ-
êèé ïàòòåðí GA+AA äëÿ ãåíà COMT
(rs4680) áûë áîëåå ðàñïðîñòðàíåí ó
ïàöèåíòîê ñ ÏÍß ïî ñðàâíåíèþ ñ êîí-
òðîëüíîé ãðóïïîé. Áîëåå òîãî, ýòîò ãå-
íîòèï áûë àññîöèèðîâàí ñ ïîíèæåí-
íîé ýêñïðåññèåé ãåíà COMT ïî ñðàâ-
íåíèþ ñ êîíòðîëüíîé ãðóïïîé. Îñîáî-
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ãî âíèìàíèÿ çàñëóæèâàåò ôàêò áîëåå
íèçêîé ýêñïðåññèè ãåíà COMT â ãðóï-
ïå ñ ÏÍß â ñðàâíåíèè ñ êîíòðîëåì.
Àíàëîãè÷íî íåäàâíåìó èññëåäîâàíèþ,
Cordts et al. (2014) ïðîàíàëèçèðîâàëè
âçàèìîñâÿçü ìåæäó ïîëèìîðôèçìîì
COMT Val/Met è ðèñêîì ðàçâèòèÿ
ÏÍß ó áðàçèëüñêèõ æåíùèí. Îíè óñ-
òàíîâèëè, ÷òî ïîëèìîðôèçì COMT
Val/Met îêàçûâàåò âëèÿíèå íà ñíèæå-
íèå êîëè÷åñòâà ôîëëèêóëîâ â ÿè÷íè-
êàõ è ìîæåò ñëóæèòü ïðîãíîñòè÷åñêèì
ôàêòîðîì äëÿ ðàçâèòèÿ ÏÍß. Êðîìå
òîãî, Weinshilboum et al. (1999) ïðåä-
ïîëîæèëè, ÷òî çàìåíà âàëèíà íà ìå-
òèîíèí â êîäîíå 158 ñâÿçàíà ñ óìåíü-
øåíèåì àêòèâíîñòè ôåðìåíòà â 3-4
ðàçà, ÷òî âûçâàíî ñíèæåíèåì òåðìî-
ëàáèëüíîñòè áåëêà. Òàêèì îáðàçîì,
ó÷åíûå ïðåäïîëàãàþò, ÷òî ïîëèìîð-
ôèçì COMT (rs4680) â ñîâîêóïíîñòè
ñ ïîíèæåííîé ýêñïðåññèåé åãî ìÐÍÊ

ìîæåò ÿâëÿòüñÿ îäíèì èç ìåõàíèçìîâ,
âëèÿþùèõ íà ðèñê ðàçâèòèÿ ÏÍß.

Ïîñëå çàïóñêà ìåòàáîëèçìà ýñòðî-
ãåíîâ êàòåõîëîâûå ýñòðîãåíû ïîä-
âåðãàþòñÿ èíàêòèâàöèè è êîíúþãà-
öèè ïîñðåäñòâîì COMT è SULT. Ìè-
õàéëîâà è ñîàâò. (2006) èçó÷àëè ãîð-
ìîíîçàâèñèìûå ðàêè ýíäîìåòðèÿ è
ÿè÷íèêîâ, óñòàíîâèâ ïîëîæèòåëü-
íóþ êîððåëÿöèþ ìåæäó àëëåëåì âà-
ðèàíòà SULT1A1 213His è ïîâûøåí-
íûì ðèñêîì ðàçâèòèÿ ðàêà.  Â äàëü-
íåéøåì ìû ïðîàíàëèçèðîâàëè îäíî-
íóêëåîòèäíûé ïîëèìîðôèçì
SULT1A1 rs9282861 ñðåäè êèòàéñêèõ
ïàöèåíòîê ñ ÏÍß.  Ñòàòèñòè÷åñêè
çíà÷èìûõ ðàçëè÷èé â ÷àñòîòå âñòðå-
÷àåìîñòè âàðèàíòà êîäîíà SULT1A1
213 ìåæäó ãðóïïàìè ïàöèåíòîê ñ
ÏÍß è êîíòðîëüíîé ãðóïïîé âûÿâëå-
íî íå áûëî.  Ýòè ðåçóëüòàòû ñîãëàñó-
þòñÿ ñ äàííûìè, ïîëó÷åííûìè â

ðÿäå áîëåå ðàííèõ èññëåäîâàíèé
ðàêà ãîëîâû è øåè, æåëóäêà, ë¸ãêèõ
è ìîëî÷íîé æåëåçû ( Daniels and
Kadlubar, 2013 ).  Ïîìèìî ýòîãî, îò-
íîñèòåëüíûé óðîâåíü ýêñïðåññèè
ãåíà SULT1A1 òàêæå ñóùåñòâåííî íå
îòëè÷àëñÿ ìåæäó ãðóïïîé ÏÍß è
êîíòðîëüíîé ãðóïïîé. Ñëåäîâàòåëü-
íî, â ðàìêàõ èññëåäîâàíèÿ, ìîæíî
çàêëþ÷èòü, ÷òî ñâÿçü ìåæäó SULT1A1
rs9282861 è ÏÍß â êèòàéñêîé ïîïó-
ëÿöèè ìàëîâåðîÿòíà.

Â çàêëþ÷åíèå, ñëåäóåò ïîä÷åðê-
íóòü, ÷òî, íàñêîëüêî íàì èçâåñòíî, ýòî
ïåðâîå èññëåäîâàíèå, ïîêàçûâàþùåå,
÷òî âàðèàíò CYP17 T/C äåìîíñòðèðó-
åò òåíäåíöèþ ê áîëåå âûñîêîé ýêñï-
ðåññèè, à àëëåëü A ïîëèìîðôèçìà
COMT (rs4680) íàðÿäó ñ ïîäàâëåíè-
åì ýêñïðåññèè åãî ìÐÍÊ, âîçìîæíî,
÷àùå âñòðå÷àåòñÿ ó êèòàéñêèõ ïàöè-
åíòîê ñ èäèîïàòè÷åñêîé ÏÍß.
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Ââåäåíèå. Ðàñïðîñòðàíåííîñòü èç-
áûòî÷íîé ìàññû òåëà ñðåäè æåíùèí
ðåïðîäóêòèâíîãî âîçðàñòà íåóêëîííî
ðàñòåò. Â ñòðóêòóðå áåñïëîäíîãî áðà-
êà ÷àñòîòà âñòðå÷àåìîñòè ýíäîêðèí-
íîãî ôàêòîðà áåñïëîäèÿ ñîñòàâëÿåò
25% [10, 11]. ïîëîâèíû æåíùèí ðåï-
ðîäóêòèâíîãî âîçðàñòà èìåþò èçáû-
òî÷íûé âåñ (èíäåêñ ìàññû òåëà (ÈÌÒ)
>25 êã/ì2) èëè ñòðàäàþò îæèðåíèåì
(ÈÌÒ >30 êã/ì2) [4].

Ó æåíùèí ñ îæèðåíèåì â ñðàâíå-
íèå ñ íîðìàëüíîé ìàññîé èç-çà õðî-
íè÷åñêîé àíîâóëÿöèè, ÷àùå íàáëþäà-
åòñÿ íàðóøåíèå ôåðòèëüíîñòè. [5].
Ïðè èçáûòî÷íîé ìàññå òåëà, ïî ñòà-
òèñòèêå óâåëè÷èâàþòñÿ íåáëàãîïðè-
ÿòíûå èñõîäû áåðåìåííîñòè, òàêèå
êàê ñàìîïðîèçâîëüíîå ïðåðûâàíèå

Èñõîäû ïðîãðàìì ýêñòðàêîðïîðàëüíîãî
îïëîäîòâîðåíèÿ ó æåíùèí ñ îæèðåíèåì

Ìèðçàõìåäîâà Í.À., Àðèïîâà Í.Ä., Èðãàøåâ Ä.Ñ., Õèêìàòèëëàåâà Í.À.

Îòäåëåíèå «IVF» Èíñòèòóòà Ðåïðîäóêòèâíîé ìåäèöèíû è ãåíåòèêè

Ðåçþìå Ââåäåíèå. Îæèðåíèå ÿâëÿåòñÿ îäíîé èç íàèáîëåå ÷àñòûõ ïðè÷èí àíîâóëÿ-
òîðíîãî áåñïëîäèÿ, ðàííèõ ïîòåðü áåðåìåííîñòè ó æåíùèí ðåïðîäóêòèâíîãî âîçðàñ-
òà. Ïðèçíàêè ÌÑ, â ïåðâóþ î÷åðåäü îæèðåíèå è èíñóëèíîðåçèñòåíòíîñòü, ÷àñòî âñòðå-
÷àþòñÿ ó ïàöèåíòîê, ñòðàäàþùèõ ñèíäðîìîì ïîëèêèñòîçíûõ ÿè÷íèêîâ (ÑÏÊß);

Öåëü èññëåäîâàíèÿ. Îïðåäåëèòü òàêòèêó âåäåíèÿ äàííîé êàòåãîðèè ïàöèåíòîê â
ïðîãðàììàõ ÝÊÎ.

Ìàòåðèàë è ìåòîäû. Â êëèíè÷åñêîì èññëåäîâàíèè, â êîòîðîì ó÷àñòâîâàëè 155 æåí-
ùèí, ñòðàäàþùèõ èçáûòî÷íîé ìàññîé òåëà èëè îæèðåíèåì, ïðè ñðàâíåíèè ñîïîñòàâ-
ëåííûõ ïî âîçðàñòó êîãîðò ïàöèåíòîê. Îæèðåíèå àññîöèèðîâàëîñü ñî ñíèæåíèåì óðîâ-
íÿ àíòèìþëëåðîâà ãîðìîíà (ÀÌÃ) è ïîêàçàòåëÿìè îâàðèàëüíîãî ðåçåðâà.

Ðåçóëüòàòû. Èññëåäîâàíèå ýôôåêòèâíîñòè ïðîãðàìì âñïîìîãàòåëüíûõ ðåïðîäóê-
òèâíûõ òåõíîëîãèè (ÂÐÒ) äîñòîâåðíî ñíèæàëàñü ó æåíùèí ñ îæèðåíèåì (èíäåêñ ìàñ-
ñû òåëà (ÈÌÒ) >30,8 êã/ì2 ) âñëåäñòâèå áîëåå ñëàáîãî îòâåòà ÿè÷íèêîâ íà ñòèìóëÿ-
öèþ ñóïåðîâóëÿöèè: ïîâûøàåòñÿ ïîòðåáíîñòü â ïðåïàðàòàõ ãîíàäîòðîïèíîâ äëÿ ñòè-
ìóëÿöèè îâóëÿöèè, óâåëè÷èâàåòñÿ ïðîäîëæèòåëüíîñòü ñòèìóëÿöèè ñóïåðîâóëÿöèè

Âûâîäû. Êîëè÷åñòâî ýìáðèîíîâ õîðîøåãî êà÷åñòâà è ÷àñòîòà íàñòóïëåíèÿ êëèíè-
÷åñêîé áåðåìåííîñòè ó æåíùèí ñ íîðìàëüíîé ìàññîé òåëà áûëà äîñòîâåðíî âûøå, ÷åì
ó æåíùèí ñ èçáûòî÷íîé ìàññîé òåëà/îæèðåíèåì

Abstract. Introduction.  Metabolic syndrome (MS) is one of the most common causes of
anovulatory infertility, early pregnancy loss in women of reproductive age.

The signs of MS, especially obesity and insulin resistance are often seen in patients with
polycystic ovarian syndrome (PCOS); Objective of the study to determine the management
strategy for this category of overweight patients in combination with or without advanced
reproductive age.

Material and Methods. Age-matched cohorts of PCOS patients (n=92) were compared in
a clinical study involving 150 overweight or MS women. Obesity was associated with decreased
antimullerian hormone (AMH) levels and ovarian reserve scores.

Results The efficiency of assisted reproductive technologies (ART) programs was
significantly reduced in obese women (body mass index (BMI) >30.8 kg/m2) because of a
weaker response of the ovaries to stimulation of superovulation: the need for gonadotropin
drugs to stimulate ovulation increased and the duration of superovulation was longer.

Conclusions. The number of good quality embryos and clinical pregnancy rates were
significantly higher in women with normal body weight than in overweight/obese women

áåðåìåííîñòè, âíóòðèóòðîáíàÿ çàäåð-
æêà ðàçâèòèÿ ïëîäà, ãèïåðòîíèÿ, ïðå-
ýêëàìïñèÿ è ãåñòàöèîííûé ñàõàðíûé
äèàáåò [8,9]. Ïðåâûøåíèå ïîðîãîâî-
ãî çíà÷åíèÿ ÈÌÒ ÿâëÿåòñÿ ïðåäèêòî-
ðîì ðàçâèòèÿ çàáîëåâàíèé ñåðäå÷íî-
ñîñóäèñòîé ñèñòåìû, ñàõàðíîãî äèàáå-
òà (ÑÄ) 2 òèïà (ÑÄ2), ïàòîëîãèè îïîð-
íî-äâèãàòåëüíîãî àïïàðàòà, îíêîëî-
ãè÷åñêèõ çàáîëåâàíèé.

Çäîðîâûé îáðàç æèçíè, ïðàâèëü-
íîå ïèòàíèå, ïîääåðæàíèå ÈÌÒ îò 19
äî 30 êã/ì2 óâåëè÷èâàþò âåðîÿòíîñòü
çà÷àòèÿ, â òî âðåìÿ êàê ïåðèîä äî çà-
÷àòèÿ ó æåíùèí ñ ÈÌÒ>35 êã/ì2 óâå-
ëè÷èâàåòñÿ â 2 ðàçà [12].

Ïî äàííûì ìèðîâîé ëèòåðàòóðû,
îæèðåíèå îêàçûâàåò íåáëàãîïðèÿò-
íîå âëèÿíèå íà èñõîäû êàê ñïîíòàí-

íûõ áåðåìåííîñòåé, òàê è áåðåìåííî-
ñòåé, íàñòóïèâøèõ â ðåçóëüòàòå ÝÊÎ.
Îäíàêî ãåòåðîãåííîñòü èññëåäóåìûõ
ãðóïï ïàöèåíòîê è îöåíèâàåìûõ ïà-
ðàìåòðîâ íå ïîçâîëÿåò ñäåëàòü îäíî-
çíà÷íûå âûâîäû. Äàííûå î âëèÿíèè
îæèðåíèÿ íà ïîêàçàòåëü ðîæäàåìîñ-
òè òàêæå ïðîòèâîðå÷èâû. Íàïðèìåð,
ïî äàííûì ìåòààíàëèçà Rittenberg V.
è ñîàâò. (2011), ó æåíùèí ñ èçáûòî÷-
íîé ìàññîé òåëà èëè îæèðåíèåì
(ÈÌÒ >25 êã/ì2) ÷àñòîòà íàñòóïëåíèÿ
êëèíè÷åñêîé áåðåìåííîñòè (×ÍÊÁ)
(îòíîñèòåëüíûé ðèñê (ÎÐ)=0,90;
ð<0,0001) è æèâîðîæäåíèÿ áûëà çíà-
÷èòåëüíî íèæå (ÎÐ=0,84; ð=0,0002),
à òàêæå çíà÷èòåëüíî âûøå ÷àñòîòà ñà-
ìîïðîèçâîëüíûõ àáîðòîâ (ÑÀ)
(ÎÐ=1,31); ð<0,0001) ïî ñðàâíåíèþ ñ
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æåíùèíàìè ñ íîðìàëüíîé ìàññîé
òåëà (ÍÌÒ) [13]. Ïî ðåçóëüòàòàì èñ-
ñëåäîâàíèÿ MacKenna A. è ñîàâò.
(2017) áûëî îáíàðóæåíî, ÷òî ïîêàçà-
òåëü ÈÌÒ, áûë ñâÿçàí ñ ÷àñòîòîé íà-
ñòóïëåíèÿ áåðåìåííîñòè, æèâîðîæ-
äåíèÿ è ïðåæäåâðåìåííîãî ïðåðûâà-
íèÿ áåðåìåííîñòè [14]. Êðàòêîñðî÷-
íûå è äîëãîñðî÷íûå âìåøàòåëüñòâà
ïî ñíèæåíèþ âåñà ðàññìàòðèâàþòñÿ â
ïåðèîä äî çà÷àòèÿ äëÿ æåíùèí è
ìóæ÷èí ñ îæèðåíèåì è áåñïëîäèåì,
ïîñêîëüêó îæèðåíèå ñâÿçàíî ñ áîëåå
ïëîõèìè ðåïðîäóêòèâíûìè èñõîäà-
ìè. Êðàòêîâðåìåííàÿ ïîòåðÿ âåñà,
äîñòèãíóòàÿ ñ ïîìîùüþ äèåòû, ôèçè-
÷åñêèõ óïðàæíåíèé è ëåêàðñòâ, íå
óëó÷øàåò çà÷àòèå çà öèêë èëè ïîêà-
çàòåëè æèâîðîæäåíèÿ ó æåíùèí,
ïîäâåðãàþùèõñÿ èíäóêöèè îâóëÿöèè,
âíóòðèìàòî÷íîé èíñåìèíàöèè èëè
ýêñòðàêîðïîðàëüíîìó îïëîäîòâîðå-
íèþ (ÝÊÎ), íî ìîæåò óâåëè÷èòü ñêî-
ðîñòü åñòåñòâåííîãî çà÷àòèÿ. Äîëãî-
âðåìåííàÿ ïîòåðÿ âåñà, äîñòèãíóòàÿ ñ
ïîìîùüþ õèðóðãè÷åñêèõ âìåøà-
òåëüñòâ, ìîæåò óâåëè÷èòü êîëè÷åñòâî
ñïîíòàííûõ çà÷àòèé, îñîáåííî ñðåäè
æåíùèí ñ ñèíäðîìîì ïîëèêèñòîçíûõ
ÿè÷íèêîâ, è ìîæåò óâåëè÷èòü óðîâåíü
æèâîðîæäåíèÿ â ïðîòîêîëàõ ÝÊÎ.
×àñòîòà áåñïëîäèÿ ó æåíùèí ñ îæè-
ðåíèåì ñîñòàâëÿåò 33,6% ïî ñðàâíå-
íèþ ñ 18,6% æåíùèíàìè ñ íîðìàëü-
íîé ìàññîé òåëà [3,11,18].

Çäîðîâûé îáðàç æèçíè, ïðàâèëü-
íîå ïèòàíèå, ïîääåðæàíèå ÈÌÒ îò 19
äî 30 êã/ì2 óâåëè÷èâàþò âåðîÿòíîñòü
çà÷àòèÿ, â òî âðåìÿ êàê ïåðèîä äî çà-
÷àòèÿ ó æåíùèí ñ ÈÌÒ>35 êã/ì2 óâå-
ëè÷èâàåòñÿ â 2 ðàçà [12,14].

Ýôôåêòèâíîñòü ïðîãðàìì âñïîìî-
ãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëî-
ãèè (ÂÐÒ) äîñòîâåðíî ñíèæàåòñÿ ó
æåíùèí ñ îæèðåíèåì (èíäåêñ ìàññû
òåëà (ÈÌÒ) >30,8 êã/ì2) âñëåäñòâèå

áîëåå ñëàáîãî îòâåòà ÿè÷íèêîâ íà ñòè-
ìóëÿöèþ ñóïåðîâóëÿöèè: ïîâûøàåò-
ñÿ ïîòðåáíîñòü â ïðåïàðàòàõ ãîíàäîò-
ðîïèíîâ äëÿ ñòèìóëÿöèè îâóëÿöèè,
óâåëè÷èâàåòñÿ ïðîäîëæè- òåëüíîñòü
ñòèìóëÿöèè ñóïåðîâóëÿöèè. Ó÷èòû-
âàÿ äëèòåëüíîñòü òåðàïèè îæèðåíèÿ,
çà÷àñòóþ íèçêóþ ïðèâåðæåííîñòü
ïàöèåíòîê ê ëå÷åíèþ, äîñòàòî÷íî
ñëîæíî äîáèòüñÿ ñíèæåíèÿ ìàññû
òåëà ïåðåä âñòóïëåíèåì â ïðîòîêîë
ÝÊÎ.

Öåëü èññëåäîâàíèÿ. Ñðàâíèòåëü-
íàÿ õàðàêòåðèñòèêà ïðîòîêîëîâ ñòè-
ìóëÿöèè ó æåíùèí ñ îæèðåíèåì â
ïðîãðàììàõ ÝÊÎ.

Ìàòåðèàë è ìåòîäû. Ïðîâåäåí ðåò-
ðîñïåêòèâíûé àíàëèç îäíîöåíòðîâî-
ãî èññëåäîâàíèÿ ìåäèöèíñêèõ êàðò
158 æåíùèí ñ èçáûòî÷íîé ìàññîé
òåëà è áåñïëîäèåì, îáðàòèâøèõñÿ äëÿ
ëå÷åíèÿ ìåòîäîì ÝÊÎ â îòäåëåíèå
ÂÐÒ êëèíèêè Äîêòîð «Ä-IVF». Ïàöè-
åíòêàì ïðîâîäèëîñü àíòðîïîìåòðè-
÷åñêîå èññëåäîâàíèå: èçìåðåíèå ðîñ-
òà è âåñà ñ ïîñëåäóþùèì ðàñ÷åòîì
ÈÌÒ. Âñå ïàöèåíòêè áûëè ðàçäåëåíû
íà äâå ãðóïïû ïî ÈÌÒ: 1-ÿ ãðóïïà
(n=32) êîíòðîëüíàÿ ñ íîðìàëüíîé
ìàññîé òåëà (ÈÌÒ =18,6—24,9 êã/ì2);
2-ÿ ãðóïïà (n=82) - ñ èçáûòî÷íîé ìàñ-
ñîé òåëà (ÈÌÒ=25-29,9 êã/ì2 );  3-ÿ
ãðóïïà (n=76) ñ îæèðåíèåì I-ñòåïåíè
(ÈÌÒ=30-34,9). Áûëà ïðîâåäåíà ïðî-
ãðàììà êîíòðîëèðóåìîé îâàðèàëü-
íîé ñòèìóëÿöèè ãîíàäîòðîïèíàìè íà
îñíîâàíèè ïðåäñòàâëåííûõ äàííûõ
ïîñëåäíèõ ìåòààíàëèçîâ è êëèíè÷åñ-
êèõ ðåêîìåíäàöèé ïî âåäåíèþ ïàöè-
åíòîê ñ èçáûòî÷íîé ìàññîé òåëà. Äåíü
âñòóïëåíèÿ â ïðîòîêîë ÝÊÎ íà÷èíàë-
ñÿ ñî 2-ãî äíÿ ìåíñòðóàëüíîãî öèêëà,
ïîñëå ïðåäâàðèòåëüíîãî ñòàíäàðòíî-
ãî îáñëåäîâàíèÿ. Ñ öåëüþ ðåãèñòðà-
öèè ôàêòà íàñòóïëåíèÿ áåðåìåííîñ-
òè èñïîëüçîâàëèñü äàííûå àíàëèçà

ñûâîðîòêè êðîâè íà õîðèîíè÷åñêèé
ãîíàäîòðîïèí ÷åëîâåêà (ÕÃ÷). Ïîä-
òâåðæäåíèå ôàêòà íàñòóïëåíèÿ ìà-
òî÷íîé áåðåìåííîñòè ïðîâîäèëîñü
ìåòîäîì ÓÇÈ îðãàíîâ ìàëîãî òàçà íà
19–21-é äåíü ïîñëå ïåðåíîñà ýìáðèî-
íà/-îâ, ôàêò èñõîäîâ áåðåìåííîñòè
îïðåäåëÿëè ñ ïîìîùüþ ñðåäñòâ êîì-
ìóíèêàöèè (òåëåôîí, ýëåêòðîííàÿ
ïî÷òà).

Ðåçóëüòàòû. Ñðåäíÿÿ äîçèðîâêà
ãîíàäîòðîïèíîâ óâåëè÷èâàëàñü ñîîò-
âåòñòâåííî ñ 1800±375 ÌÅ â I-ãðóïïå
êîíòðîëÿ, äî 3600,5±614 ÌÅ âî 3-é
ãðóïïå. Â õîäå èññëåäîâàíèÿ ïðîâîäè-
ëàñü îöåíêà ×ÍÊÁ è åå èñõîäîâ. ×àñ-
òîòà íàñòóïëåíèÿ áåðåìåííîñòè áûëà
äîñòîâåðíî íèæå ó 3-é ãðóïïû —
36,7%, òîãäà êàê â ãðóïïå êîíòðîëÿ-
46,3%. ×àñòîòà ðàçâèâàþùèõñÿ áåðå-
ìåííîñòåé (íà ÷èñëî âñåõ êëèíè÷åñ-
êèõ áåðåìåííîñòåé) áûëà 82,1% â 2-é
ãðóïïå, ïî ñðàâíåíèþ ñ 1-é (92,3%) è
3-é (76,4%) ãðóïïàìè.

Âûâîäû. Êîëè÷åñòâî ýìáðèîíîâ
õîðîøåãî êà÷åñòâà äîñòîâåðíî íèæå
ó æåíùèí ñ îæèðåíèåì, ÷åì ó æåí-
ùèí ñ íîðìàëüíîé ìàññîé òåëà è èç-
áûòî÷íîé ìàññîé òåëà (ð<0,0001).
×àñòîòà íàñòóïëåíèÿ êëèíè÷åñêîé áå-
ðåìåííîñòè ó æåíùèí ñ íîðìàëüíîé
ìàññîé òåëà áûëà äîñòîâåðíî âûøå,
÷åì ó æåíùèí ñ èçáûòî÷íîé ìàññîé
òåëà/îæèðåíèåì (ð<0,05). Âûáîð îï-
òèìàëüíîé òàêòèêè âåäåíèÿ äàííîé
êàòåãîðèè ïàöèåíòîê äîëæåí îñíîâû-
âàòüñÿ íà âðåìåíè íà÷àëà îâàðèàëü-
íîé ñòèìóëÿöèè, íà âûáîðå íàèáîëåå
ïðåäïî÷òèòåëüíûõ ïðåïàðàòîâ è ìå-
òîäîâ ââåäåíèÿ ãîíàäîòðîïèíîâ, âîç-
ìîæíîé ñåãìåíòàöèè öèêëà ó æåí-
ùèí ñòàðøåãî/ïîçäíåãî ðåïðîäóê-
òèâíîãî âîçðàñòà ñ êðèîêîíñåðâàöè-
åé âñåõ ýìáðèîíîâ ñ ïîñëåäóþùèì ïå-
ðåíîñîì â êðèîöèêëå ïîñëå ñíèæåíèÿ
âåñà.
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Êîàãóëîïàòèÿ ó áåðåìåííûõ
ñ äåêîìïåíñèðîâàííûìè
çàáîëåâàíèÿìè ïå÷åíè

Óììàòîâà Ð.Ø., Þñóïîâ Ó.Þ.

Ðåñïóáëèêàíñêèé ñïåöèàëèçèðîâàííûé íàó÷íî-ïðàêòè÷åñêèé ìåäèöèíñêèé öåíòð îõðàíû
çäîðîâüÿ ìàòåðè è ðåáåíêà, Òàøêåíò, Óçáåêèñòàí.

ÓÄÊ: 618.5-005.1-612.017.1- 084-037

Àííîòàöèÿ
Öåëü: Îïèñàòü êëèíè÷åñêèé ñëó÷àé êîàãóëîïàòèè

ó áåðåìåííîé ñ äåêîìïåíñèðîâàííûì öèððîçîì ïå-
÷åíè è îöåíèòü ýôôåêòèâíîñòü êîíöåíòðàòîâ ïðî-
òðîìáèíîâîãî êîìïëåêñà (ÊÏÊ) è òðàíåêñàìîâîé êèñ-
ëîòû â ïðîôèëàêòèêå ìàññèâíûõ àêóøåðñêèõ êðîâî-
òå÷åíèé (ÌÀÊ).

Ïàöèåíòêà, 28 ëåò, ïåðâàÿ áåðåìåííîñòü, ñðîê 36
íåäåëü, ïîñòóïèëà â ðîäèëüíûé äîì ñ äåêîìïåíñèðî-
âàííûì öèððîçîì ïå÷åíè. Äèàãíîç öèððîçà ïå÷åíè
áûë óñòàíîâëåí 3 ãîäà íàçàä íà ôîíå õðîíè÷åñêîãî
âèðóñíîãî ãåïàòèòà Â. Â òå÷åíèå áåðåìåííîñòè ñîñòî-
ÿíèå ïå÷åíè óõóäøàëîñü, îòìå÷àëèñü ýïèçîäû   àñ-
öèòà è æåëòóõè.

Äëÿ ïðåäîòâðàùåíèÿ ìàññèâíîãî àêóøåðñêîãî êðî-
âîòå÷åíèÿ çà 24-36 ÷àñîâ äî ïëàíèðóåìîãî ðîäîðàç-
ðåøåíèÿ ïàöèåíòêå ââîäèëè ÊÏÊ «Óìàí-Êîìïëåêñ»
â êîëè÷åñòâå äâóõ äîç. Äîïîëíèòåëüíî ïðèìåíÿëàñü
Òðàíåêñàìîâàÿ êèñëîòà ïî ñòàíäàðòíîé ñõåìå çà ñóò-
êè äî ïðåäïîëàãàåìûõ ðîäîâ. Ðîäû ïðîâåäåíû ïóòåì
êåñàðåâà ñå÷åíèÿ.

Ââåäåíèå ÊÏÊ ïðèâåëî ê çíà÷èòåëüíîìó ñíèæåíèþ
îáúåìà êðîâîïîòåðü (350 ìë ïðîòèâ îæèäàåìûõ 700 ìë).
Ëàáîðàòîðíûå ïîêàçàòåëè ïîñëå ââåäåíèÿ ÊÏÊ ïîêàçà-
ëè óëó÷øåíèå óðîâíÿ ôèáðèíîãåíà äî 2.9 ã/ë è óâåëè÷å-
íèå àãðåãàöèè òðîìáîöèòîâ äî 88%.  ×àñòîòà êîàãóëîïà-
òè÷åñêèõ îñëîæíåíèé áûëà íèæå, ÷åì îæèäàëîñü.

Èñïîëüçîâàíèå êîíöåíòðàòîâ ïðîòðîìáèíîâîãî
êîìïëåêñà â ïðîôèëàêòèêå è ëå÷åíèè ìàññèâíûõ àêó-
øåðñêèõ êðîâîòå÷åíèé ó áåðåìåííûõ ñ äåêîìïåíñè-
ðîâàííûìè çàáîëåâàíèÿìè ïå÷åíè ïîêàçàëî âûñîêóþ
ýôôåêòèâíîñòü. ÊÏÊ óëó÷øèëè ëàáîðàòîðíûå ïîêà-
çàòåëè ñâåðòûâàåìîñòè êðîâè, ñíèçèëè îáúåì êðîâî-
ïîòåðü è ÷àñòîòó êîàãóëîïàòè÷åñêèõ îñëîæíåíèé.
Äàííûé ñëó÷àé ïîäòâåðæäàåò, ÷òî ÊÏÊ ìîãóò áûòü
ðåêîìåíäîâàíû äëÿ øèðîêîãî èñïîëüçîâàíèÿ â êëè-
íè÷åñêîé ïðàêòèêå äëÿ óëó÷øåíèÿ èñõîäîâ áåðåìåí-
íîñòè è ñíèæåíèÿ ìàòåðèíñêîé ñìåðòíîñòè.

Êëþ÷åâûå ñëîâà: Ìàññèâíûå àêóøåðñêèå êðîâîòå-
÷åíèÿ (ÌÀÊ), Êîíöåíòðàòû ïðîòðîìáèíîâîãî êîìïëåê-
ñà (ÊÏÊ), Óìàí-Êîìïëåêñ, öèððîç ïå÷åíè, êîàãóëîïà-
òèÿ, ñâåðòûâàþùàÿ ñèñòåìà êðîâè (ÑÑÊ), ãåìîñòàç.
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Dekompensatsiyalangan
jigar kasalligi bo‘lgan homilador
ayollarda koagulopatiya

Ummatova R.SH., Yusupov U.Y.

Respublika ixtisoslashtirilgan ona va bola salomatligi ilmiy-amaliy tibbiyot markazi.
Toshkent, O‘zbekiston

Annotatsiya
Dekompensatsiyalangan jigar sirrozi bo‘lgan homilador ayolda koagulopatiyaning klinik holatini

tavsiflash va massiv akusherlik qon ketishining (MAK) oldini olishda protrombin kompleksi
konsentratlari (PKK) va Traneksamik kislotasining samaradorligini baholash.

Bemor, 28 yosh, birinchi homiladorlik, 36 haftalik, dekompensatsiyalangan jigar sirrozi bilan
tug‘ruqxonaga yotqizilgan. Jigar sirrozi tashxisi 3 yil oldin surunkali virusli gepatit B fonida aniqlangan.
Homiladorlik  davrida jigar holati yomonlashgan, assit va sariqlik simptomlari qayd yetilgan.

Massiv akusherlik qon ketishining oldini olish uchun bemorga rejalashtirilgan tug‘ruqdan 24-36
soat oldin ikki dozada Uman-Kompleks protrombin kompleks konsentrati qilindi. Bundan tashqari,
Traneksamik kislota rejalashtirilgan tug‘ruqdan bir kun oldin standart rejimga muvofiq ishlatilgan.
Tug‘ilish kesar kesish yo‘li bilan amalga oshirildi.

PKKning kiritilishi qon yo‘qotish hajmining sezilarli darajada pasayishiga olib keldi (kutilgan 700
ml ga nisbatan 350 ml). PKK kiritilgandan so‘ng laboratoriya parametrlari fibrinogen darajasining
2,9 g / l gacha yaxshilanishini va trombotsitlar agregatsiyasining 88% gacha ko‘tarilishini ko‘rsatdi.
Koagulopatik asoratlarning chastotasi kutilganidan past natijani berdi.

Dekompensatsiyalangan jigar kasalliklari bo‘lgan homilador ayollarda massiv akusherlik qon ketishining
oldini olish va davolashda protrombin kompleksi konsentratlaridan foydalanish yuqori samaradorlikni
ko‘rsatdi. PKK qon koagulyatsiyasining laboratoriya parametrlarini yaxshiladi, qon yo‘qotish hajmini va
koagulopatik asoratlarning chastotasini kamaytirdi. Bu holat homiladorlik natijalarini yaxshilash va onalar
o‘limini kamaytirish uchun PKKlarni klinik amaliyotda keng qo‘llash uchun tavsiya yetilishi mumkinligini
tasdiqlaydi.

Kalit so‘zlar:  massiv akusherlik qon ketishi (MAK), protrombin kompleksi konsentratlari (PKK),
Uman-kompleks, jigar sirrozi, koagulopatiya, qon ivish tizimi, gemostaz.



64 Àïðåëü 2025 éèë

Coagulopathy in pregnant women with
decompensated liver diseases

Ummatova R.Sh., Yusupov U.Y.

Republican Specialized Scientific and Practical Medical Center for Maternal and Child Health.
Tashkent city, Uzbekistan.

Annotation
Purpose: Describe a clinical case of coagulopathy and growth factor deficiency in a pregnant woman with

decompensated liver cirrhosis, and evaluate the effectiveness of prothrombin complex concentrates (PCC)
and tranexamic acid in the prevention and treatment of massive obstetric hemorrhage (MOH).

A 28-year-old patient, in her first pregnancy at 36 weeks, was admitted to the maternity hospital with
decompensated liver cirrhosis. The diagnosis of liver cirrhosis was established 3 years ago in the context of
chronic viral hepatitis B. During pregnancy, the liver condition deteriorated, with episodes of ascites and
jaundice noted.

To prevent massive obstetric hemorrhage, the patient was administered two doses of PCC «Uman-
Complex» 24-36 hours before the planned delivery. Additionally, tranexamic acid was used according to
the standard regimen one day before the expected delivery. The delivery was performed via cesarean section.

The administration of PCC resulted in a significant reduction in blood loss volume (350 ml compared to
the expected 700 ml). Laboratory results after PCC administration showed an improvement in fibrinogen
levels to 2.9 g/L and an increase in platelet aggregation to 88%. The frequency of coagulopathic complications
was lower than expected.

The use of prothrombin complex concentrates in the prevention and treatment of massive obstetric
hemorrhage in pregnant women with decompensated liver diseases has shown high effectiveness. PCC
improved laboratory coagulation parameters, reduced blood loss volume, and decreased the frequency of
coagulopathic complications. This case confirms that PCC can be recommended for widespread use in clinical
practice to improve pregnancy outcomes and reduce maternal mortality.

Keywords: massive obstetric bleeding (MAB), Prothrombin complex concentrates (PCC), liver cirrhosis,
coagulopathy, blood coagulation system , hemostasis.

Ââåäåíèå
Ïå÷åíü èãðàåò êëþ÷åâóþ ðîëü â ñè-

ñòåìå ãåìîñòàçà, ñèíòåçèðóÿ áîëüøèí-
ñòâî ôàêòîðîâ ñâåðòûâàíèÿ êðîâè.
Ïðè äåêîìïåíñèðîâàííûõ çàáîëåâà-
íèÿõ ïå÷åíè, òàêèõ êàê öèððîç, áåðå-
ìåííûå æåíùèíû ñòàëêèâàþòñÿ ñ âû-
ñîêèìè ðèñêàìè êðîâîòå÷åíèé èç-çà
íàðóøåíèÿ ýòèõ ôóíêöèé. Êîàãóëîïà-
òèÿ, âîçíèêàþùàÿ íà ôîíå öèððîçà
ïå÷åíè, ñòàíîâèòñÿ êðèòè÷åñêèì ôàê-
òîðîì ðèñêà ìàññèâíûõ àêóøåðñêèõ
êðîâîòå÷åíèé (ÌÀÊ). Â äàííîé ñòàòüå
ïðåäñòàâëåí êëèíè÷åñêèé ñëó÷àé, äå-
ìîíñòðèðóþùèé êîàãóëîïàòèþ è äå-
ôèöèò ôàêòîðîâ ðîñòà ó áåðåìåííîé ñ
äåêîìïåíñèðîâàííûì öèððîçîì ïå÷å-
íè, à òàêæå îáñóæäàþòñÿ ìåòîäû ïðî-
ôèëàêòèêè è ëå÷åíèÿ ÌÀÊ.

Àêòóàëüíîñòü èññëåäîâàíèÿ
Ìàññèâíûå àêóøåðñêèå êðîâîòå÷å-

íèÿ ïðåäñòàâëÿþò ñîáîé îäíî èç ñà-
ìûõ ñåðüåçíûõ è óãðîæàþùèõ æèçíè
îñëîæíåíèé, ñ êîòîðûìè ñòàëêèâàþò-
ñÿ àêóøåðû-ãèíåêîëîãè âî âñåì ìèðå.
Ýòè êðîâîòå÷åíèÿ ìîãóò âîçíèêàòü â
ðàçëè÷íûõ êëèíè÷åñêèõ ñèòóàöèÿõ,
ñâÿçàííûõ ñ áåðåìåííîñòüþ è ðîäà-
ìè, è âêëþ÷àþò â ñåáÿ êðîâîòå÷åíèÿ,
ñâÿçàííûå ñ ïðåäëåæàíèåì èëè ïðåæ-
äåâðåìåííîé îòñëîéêîé ïëàöåíòû,
ðàçðûâàìè ìàòêè, à òàêæå òðàâìàìè
ðîäîâûõ ïóòåé. ÌÀÊ õàðàêòåðèçóþò-
ñÿ âíåçàïíûì íà÷àëîì è âûñîêîé ñêî-
ðîñòüþ ïîòåðè êðîâè, ÷òî ìîæåò ïðè-
âåñòè ê øîêîâîìó ñîñòîÿíèþ è ïîëè-
îðãàííîé íåäîñòàòî÷íîñòè. Ýòî ñîñòî-
ÿíèå òðåáóåò íåìåäëåííîãî ìåäèöèí-

ñêîãî âìåøàòåëüñòâà è ÷àñòî ïðåä-
ñòàâëÿåò ñîáîé ñëîæíóþ êëèíè÷åñ-
êóþ çàäà÷ó, òðåáóþùóþ ìóëüòèäèñ-
öèïëèíàðíîãî ïîäõîäà.

Ïðîáëåìà ÌÀÊ îñòàåòñÿ àêòóàëü-
íîé íå òîëüêî â ðàçâèâàþùèõñÿ ñòðà-
íàõ, ãäå äîñòóï ê ìåäèöèíñêîé ïîìî-
ùè ìîæåò áûòü îãðàíè÷åí, íî è â ðàç-
âèòûõ ñòðàíàõ, íåñìîòðÿ íà âûñîêèå
ñòàíäàðòû ìåäèöèíñêîé ïîìîùè. Ïî
äàííûì Âñåìèðíîé îðãàíèçàöèè
çäðàâîîõðàíåíèÿ (ÂÎÇ), àêóøåðñêèå
êðîâîòå÷åíèÿ ÿâëÿþòñÿ îäíîé èç âå-
äóùèõ ïðè÷èí ñìåðòè áåðåìåííûõ
æåíùèí, îñîáåííî â ðàçâèâàþùèõñÿ
ñòðàíàõ. Â Ðåñïóáëèêå Óçáåêèñòàí,
íåñìîòðÿ íà àêòèâíûå óñèëèÿ ïî ñíè-
æåíèþ óðîâíÿ ìàòåðèíñêîé ñìåðòíî-
ñòè, ÌÀÊ ïðîäîëæàþò çàíèìàòü çíà-
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÷èòåëüíîå ìåñòî â ñòðóêòóðå ïðè÷èí
ñìåðòè ìàòåðåé. Â ïîñëåäíèå ãîäû íà-
áëþäàåòñÿ ðîñò ÷èñëà ñëó÷àåâ ýêñòðà-
ãåíèòàëüíûõ çàáîëåâàíèé, òàêèõ êàê
êîàãóëîïàòèè è ñèñòåìíûå çàáîëåâà-
íèÿ, êîòîðûå òàêæå âíîñÿò âêëàä â
ïîâûøåííûé ðèñê ìàññèâíûõ àêó-
øåðñêèõ êðîâîòå÷åíèé.

Êîàãóëîïàòèÿ
ïðè çàáîëåâàíèÿõ ïå÷åíè
Êîàãóëîïàòèÿ, âîçíèêàþùàÿ ïðè

äåêîìïåíñèðîâàííûõ çàáîëåâàíèÿõ
ïå÷åíè, òàêèõ êàê öèððîç, ïðåäñòàâ-
ëÿåò ñîáîé îñîáóþ ïðîáëåìó ó áåðå-
ìåííûõ æåíùèí. Ïå÷åíü èãðàåò êëþ-
÷åâóþ ðîëü â ñèíòåçå ôàêòîðîâ ñâåð-
òûâàíèÿ êðîâè, è ïðè åå çàáîëåâàíè-
ÿõ ýòà ôóíêöèÿ íàðóøàåòñÿ, ÷òî ïðè-
âîäèò ê çíà÷èòåëüíîìó óâåëè÷åíèþ
âðåìåíè ñâåðòûâàíèÿ êðîâè è ïîâû-
øåííîìó ðèñêó êðîâîòå÷åíèé. Äåôè-
öèò òðîìáîöèòîâ è ñíèæåíèå óðîâíÿ
ôèáðèíîãåíà òàêæå óñóãóáëÿþò ñèòó-
àöèþ, ïîâûøàÿ ðèñê ðàçâèòèÿ ìàñ-
ñèâíûõ êðîâîòå÷åíèé âî âðåìÿ ðîäîâ.

Âàæíîñòü ñâîåâðåìåííîé
è ýôôåêòèâíîé ïðîôèëàêòèêè
Ñâîåâðåìåííàÿ è ýôôåêòèâíàÿ

ïðîôèëàêòèêà ìàññèâíûõ àêóøåðñ-
êèõ êðîâîòå÷åíèé ó áåðåìåííûõ æåí-
ùèí ñ äåêîìïåíñèðîâàííûìè çàáîëå-
âàíèÿìè ïå÷åíè ÿâëÿåòñÿ êðèòè÷åñ-
êè âàæíîé äëÿ ñíèæåíèÿ ìàòåðèíñ-
êîé ñìåðòíîñòè è óëó÷øåíèÿ èñõîäîâ
áåðåìåííîñòè. Èñïîëüçîâàíèå êîí-
öåíòðàòîâ ïðîòðîìáèíîâîãî êîìï-
ëåêñà è òðàíåêñàìîâîé êèñëîòû ìî-
æåò çíà÷èòåëüíî óëó÷øèòü ëàáîðà-
òîðíûå ïîêàçàòåëè ñâåðòûâàåìîñòè
êðîâè, óìåíüøèòü îáúåì êðîâîïîòåðü
è ñíèçèòü ÷àñòîòó êîàãóëîïàòè÷åñêèõ
îñëîæíåíèé. Ýòî äåëàåò èññëåäîâà-
íèå äàííîé ïðîáëåìû îñîáåííî àêòó-
àëüíûì è âàæíûì äëÿ ðàçðàáîòêè
íîâûõ êëèíè÷åñêèõ ðåêîìåíäàöèé è
ïðîòîêîëîâ ëå÷åíèÿ.

Òàêèì îáðàçîì, äàííîå èññëåäîâà-
íèå íàïðàâëåíî íà óëó÷øåíèå ïîíè-
ìàíèÿ ýôôåêòèâíîñòè ðàçëè÷íûõ ìå-
òîäîâ ïðîôèëàêòèêè è ëå÷åíèÿ ìàñ-
ñèâíûõ àêóøåðñêèõ êðîâîòå÷åíèé ó
áåðåìåííûõ ñ äåêîìïåíñèðîâàííûìè
çàáîëåâàíèÿìè ïå÷åíè, ÷òî ìîæåò ñó-
ùåñòâåííî ïîâëèÿòü íà êëèíè÷åñêóþ
ïðàêòèêó è ïîâûñèòü êà÷åñòâî ìåäè-
öèíñêîé ïîìîùè â àêóøåðñòâå.

Öåëü èññëåäîâàíèÿ
Öåëü äàííîãî èññëåäîâàíèÿ çàêëþ-

÷àåòñÿ â îöåíêå ýôôåêòèâíîñòè êîí-
öåíòðàòîâ ïðîòðîìáèíîâîãî êîìï-
ëåêñà (ÊÏÊ) è òðàíåêñàìîâîé êèñëî-
òû â ïðîôèëàêòèêå è ëå÷åíèè ìàññèâ-
íûõ àêóøåðñêèõ êðîâîòå÷åíèé (ÌÀÊ)

ó áåðåìåííûõ æåíùèí ñ äåêîìïåíñè-
ðîâàííûìè çàáîëåâàíèÿìè ïå÷åíè. Â
÷àñòíîñòè, èññëåäîâàíèå íàïðàâëåíî
íà âûÿâëåíèå ïðåèìóùåñòâ èñïîëüçî-
âàíèÿ ÊÏÊ ïî ñðàâíåíèþ ñ òðàíåêñà-
ìîâîé êèñëîòîé, à òàêæå íà îïðåäå-
ëåíèå èõ âëèÿíèÿ íà êëèíè÷åñêèå
èñõîäû, òàêèå êàê îáúåì êðîâîïîòåðü,
íåîáõîäèìîñòü â òðàíñôóçèè êîìïî-
íåíòîâ êðîâè è ÷àñòîòà êîàãóëîïàòè-
÷åñêèõ îñëîæíåíèé.

Êëèíè÷åñêèé ñëó÷àé
Èñòîðèÿ áîëåçíè ¹ 316
Ïàöèåíòêà, 28 ëåò, ïåðâàÿ áåðå-

ìåííîñòü, ñðîê 36 íåäåëü, áûëà ãîñ-
ïèòàëèçèðîâàíà â ðîäèëüíûé äîì ñ
äåêîìïåíñèðîâàííûì öèððîçîì ïå-
÷åíè. Äèàãíîç öèððîçà ïå÷åíè áûë óñ-
òàíîâëåí 3 ãîäà íàçàä íà ôîíå õðîíè-
÷åñêîãî âèðóñíîãî ãåïàòèòà Â. Â òå÷å-
íèå áåðåìåííîñòè ñîñòîÿíèå ïå÷åíè
ïðîãðåññèâíî óõóäøàëîñü, îòìå÷à-
ëèñü ýïèçîäû àñöèòà, æåëòóõè è ñíè-
æåíèå óðîâíÿ àëüáóìèíà.

Îáñëåäîâàíèå ïðè ïîñòóïëåíèè
Ïðè ïîñòóïëåíèè ïðîâåäåíû ñëå-

äóþùèå îáñëåäîâàíèÿ:
• Îáùèé àíàëèç êðîâè: Ãåìîãëî-

áèí 95 ã/ë, òðîìáîöèòû 98 òûñ./ìêë.
• Êîàãóëîãðàììà: Óðîâåíü ôèáðè-

íîãåíà 1.6 ã/ë, ìåæäóíàðîäíîå íîðìà-
ëèçîâàííîå îòíîøåíèå (ÌÍÎ) 2.0.

• Áèîõèìè÷åñêèé àíàëèç êðîâè:
Àëüáóìèí 27 ã/ë, áèëèðóáèí îáùèé
85 ìêìîëü/ë.

Ïàòîôèçèîëîãèÿ
Ïðè äåêîìïåíñèðîâàííîì öèððî-

çå ïå÷åíè íàðóøàåòñÿ ñèíòåç ôàêòî-
ðîâ ñâåðòûâàíèÿ, ÷òî ïðèâîäèò ê óâå-
ëè÷åíèþ âðåìåíè ñâåðòûâàíèÿ êðî-
âè è ïîâûøåííîìó ðèñêó êðîâîòå÷å-
íèé. Íàðóøåíèÿ ñèíòåçà ôàêòîðîâ
ñâåðòûâàíèÿ êðîâè, óìåíüøåíèå
óðîâíÿ ôèáðèíîãåíà è òðîìáîöèòîïå-
íèÿ îáóñëîâëèâàþò çíà÷èòåëüíîå óâå-
ëè÷åíèå âðåìåíè ñâåðòûâàíèÿ êðîâè.
Êîàãóëîïàòèÿ ó òàêèõ ïàöèåíòîê õà-
ðàêòåðèçóåòñÿ óìåíüøåíèåì óðîâíÿ
ôèáðèíîãåíà, òðîìáîöèòîâ è ôàêòî-
ðîâ ñâåðòûâàíèÿ êðîâè, ÷òî ïðèâîäèò
ê ïîâûøåííîé êðîâîòî÷èâîñòè è ðèñ-
êó ðàçâèòèÿ ìàññèâíûõ àêóøåðñêèõ
êðîâîòå÷åíèé.

Ëå÷åíèå è ïðîôèëàêòèêà
Äëÿ ïðåäîòâðàùåíèÿ ìàññèâíîãî

àêóøåðñêîãî êðîâîòå÷åíèÿ áûëè
ïðåäïðèíÿòû ñëåäóþùèå ìåðû:

1. Êîíöåíòðàòû ïðîòðîìáèíîâîãî
êîìïëåêñà (ÊÏÊ): Ïàöèåíòêå ââîäè-
ëè ÊÏÊ «Óìàí-Êîìïëåêñ» çà 24-36
÷àñîâ äî ïëàíèðóåìîãî ðîäîðàçðåøå-
íèÿ â êîëè÷åñòâå äâóõ äîç. ÊÏÊ âêëþ-
÷àåò â ñåáÿ ôàêòîðû ñâåðòûâàíèÿ II,

IX è X, ÷òî ñïîñîáñòâóåò óëó÷øåíèþ
ãåìîñòàçà.

2. Òðàíåêñàìîâàÿ êèñëîòà: Ïðèìå-
íåíèå àíòèôèáðèíîëèòè÷åñêîãî ïðå-
ïàðàòà äëÿ ñòàáèëèçàöèè òðîìáîâ.

Ïðåïàðàòû è ðåæèì äîçèðîâàíèÿ
Êîíöåíòðàò ïðîòðîìáèíîâîãî êîì-

ïëåêñà (Óìàí-Êîìïëåêñ) ñîäåðæèò
òðè îñíîâíûõ ÷åëîâå÷åñêèõ ôàêòîðà
ñâåðòûâàíèÿ êðîâè – II, IX è X. Äëÿ
ïðîôèëàêòèêè ìàññèâíûõ êðîâîòå÷å-
íèé ïðèìåíÿëñÿ â êîëè÷åñòâå äâóõ
äîç çà 24-36 ÷àñîâ äî ðîäîâ. Òðàíåê-
ñàìîâàÿ êèñëîòà, îáëàäàÿ àíòèôèáðè-
íîëèòè÷åñêèì äåéñòâèåì, ïðèìåíÿ-
ëàñü ïî ñòàíäàðòíîé ñõåìå çà ñóòêè äî
ïðåäïîëàãàåìûõ ðîäîâ.

Õîä ðîäîâ
Ðîäû áûëè ïðîâåäåíû ïóòåì êåñà-

ðåâà ñå÷åíèÿ. Âî âðåìÿ îïåðàöèè ââå-
äåíèå ÊÏÊ ïðèâåëî ê çíà÷èòåëüíîìó
ñíèæåíèþ îáúåìà êðîâîïîòåðü (350
ìë ïðîòèâ îæèäàåìûõ 700 ìë ïðè äå-
êîìïåíñèðîâàííîì ñîñòîÿíèè). Ëàáî-
ðàòîðíûå ïîêàçàòåëè ïîñëå ââåäåíèÿ
ÊÏÊ ïîêàçàëè óëó÷øåíèå óðîâíÿ
ôèáðèíîãåíà äî 2.9 ã/ë è óâåëè÷åíèå
àãðåãàöèè òðîìáîöèòîâ äî 88%. Óðî-
âåíü ôèáðèíîãåíà ïîñëå ëå÷åíèÿ ñî-
ñòàâèë 2.9 ± 0.5 ã/ë â îñíîâíîé ãðóï-
ïå ïðîòèâ 2.2 ± 0.4 ã/ë â ãðóïïå ñðàâ-
íåíèÿ (p<0.05), ÷òî ñâèäåòåëüñòâóåò î
çíà÷èòåëüíîì óëó÷øåíèè ñâåðòûâàå-
ìîñòè êðîâè.

Äåìîãðàôè÷åñêèå è êëèíè÷åñêèå
õàðàêòåðèñòèêè ó÷àñòíèêîâ
Â èññëåäîâàíèè ïðèíÿëè ó÷àñòèå

40 áåðåìåííûõ æåíùèí, ðàçäåë¸í-
íûõ íà äâå ãðóïïû ïî 20 ÷åëîâåê: îñ-
íîâíàÿ ãðóïïà ïîëó÷àâøàÿ êîíöåíò-
ðàò ïðîòðîìáèíîâîãî êîìïëåêñà
(ÊÏÊ) è ãðóïïà ñðàâíåíèÿ ïîëó÷àâ-
øàÿ òðàíåêñàìîâóþ êèñëîòó. Ñðåäíèé
âîçðàñò ó÷àñòíèö ñîñòàâëÿë 28.4 ± 3.6
ãîäà. Ãåñòàöèîííûé âîçðàñò íà ìî-
ìåíò ðîäîðàçðåøåíèÿ áûë ñõîæ â îáå-
èõ ãðóïïàõ (37.2 ± 1.4 íåäåëü äëÿ îñ-
íîâíîé ãðóïïû è 37.0 ± 1.5 íåäåëü äëÿ
ãðóïïû ñðàâíåíèÿ).

Ðåçóëüòàòû è îáñóæäåíèå
Ðåçóëüòàòû ëå÷åíèÿ ïðîäåìîíñò-

ðèðîâàëè âûñîêóþ ýôôåêòèâíîñòü
èñïîëüçîâàíèÿ ÊÏÊ â ïðîôèëàêòèêå
ÌÀÊ ó áåðåìåííûõ ñ äåêîìïåíñèðî-
âàííûì öèððîçîì ïå÷åíè. Ââåäåíèå
ÊÏÊ çà 24-36 ÷àñîâ äî ðîäîâ çíà÷è-
òåëüíî óëó÷øèëî ëàáîðàòîðíûå ïîêà-
çàòåëè ñâåðòûâàåìîñòè êðîâè, óìåíü-
øèëî îáúåì êðîâîïîòåðü è ñíèçèëî
÷àñòîòó êîàãóëîïàòè÷åñêèõ îñëîæíå-
íèé. Ñðåäíèé îáú¸ì êðîâîïîòåðè ó
æåíùèí îñíîâíîé ãðóïïû áûë çíà÷è-
òåëüíî íèæå ïî ñðàâíåíèþ ñ ãðóïïîé
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ñðàâíåíèÿ. Â îñíîâíîé ãðóïïå ñðåä-
íÿÿ êðîâîïîòåðÿ ñîñòàâèëà 350 ± 70
ìë, òîãäà êàê â ãðóïïå ñðàâíåíèÿ ýòîò
ïîêàçàòåëü äîñòèã 520 ± 80 ìë
(p<0.01).

Ñðàâíèòåëüíûé àíàëèç
ýôôåêòèâíîñòè ÊÏÊ
è òðàíåêñàìîâîé êèñëîòû
Ñðàâíèòåëüíûé àíàëèç ýôôåêòèâ-

íîñòè ÊÏÊ è òðàíåêñàìîâîé êèñëîòû
ó áåðåìåííûõ ñ âûñîêèì ðèñêîì ÌÀÊ
ïîêàçàë, ÷òî ÊÏÊ áîëåå ýôôåêòèâíî
ïðåäîòâðàùàåò ðàçâèòèå êîàãóëîïà-
òèè è îáåñïå÷èâàåò íàäåæíûé ãåìîñ-
òàç. Â îñíîâíîé ãðóïïå, ïîëó÷àâøåé
ÊÏÊ, íàáëþäàëîñü çíà÷èòåëüíîå
óëó÷øåíèå ëàáîðàòîðíûõ ïîêàçàòå-
ëåé ñâåðòûâàåìîñòè êðîâè è ñíèæå-
íèå ÷àñòîòû êðîâîòå÷åíèé ïî ñðàâíå-
íèþ ñ ãðóïïîé, ïîëó÷àâøåé òðàíåêñà-
ìîâóþ êèñëîòó.

Çàêëþ÷åíèå

Äàííûé ñëó÷àé äåìîíñòðèðóåò, ÷òî
èñïîëüçîâàíèå êîíöåíòðàòîâ ïðî-
òðîìáèíîâîãî êîìïëåêñà ÿâëÿåòñÿ
ýôôåêòèâíûì ìåòîäîì ïðîôèëàêòè-
êè è ëå÷åíèÿ ìàññèâíûõ àêóøåðñêèõ
êðîâîòå÷åíèé ó áåðåìåííûõ ñ äåêîì-
ïåíñèðîâàííûìè çàáîëåâàíèÿìè ïå-
÷åíè. Ââåäåíèå ÊÏÊ óëó÷øàåò ëàáî-
ðàòîðíûå ïîêàçàòåëè ñâåðòûâàåìîñ-
òè êðîâè, ñíèæàåò îáúåì êðîâîïîòåðü
è ÷àñòîòó êîàãóëîïàòè÷åñêèõ îñëîæ-
íåíèé. Ýòî ïîäòâåðæäàåò, ÷òî ÊÏÊ
ìîãóò áûòü ðåêîìåíäîâàíû äëÿ øèðî-
êîãî èñïîëüçîâàíèÿ â êëèíè÷åñêîé
ïðàêòèêå äëÿ óëó÷øåíèÿ èñõîäîâ áå-
ðåìåííîñòè è ñíèæåíèÿ ìàòåðèíñêîé
ñìåðòíîñòè.

Ðåêîìåíäàöèè äëÿ
êëèíè÷åñêîé ïðàêòèêè
Âíåäðåíèå ÊÏÊ â ïðîòîêîëû ïðî-

ôèëàêòèêè è ëå÷åíèÿ ÌÀÊ ó áåðå-
ìåííûõ æåíùèí ñ âûñîêèì ðèñêîì

ìîæåò ñóùåñòâåííî óëó÷øèòü èñõî-
äû áåðåìåííîñòè è ñíèçèòü ìàòå-
ðèíñêóþ ñìåðòíîñòü. Èñïîëüçîâà-
íèå ÊÏÊ òàêèõ êàê «Óìàí-Êîìï-
ëåêñ» äîëæíî ðàññìàòðèâàòüñÿ â êà-
÷åñòâå ñòàíäàðòíîãî ïðîôèëàêòè-
÷åñêîãî ñðåäñòâà â àêóøåðñêîé ïðàê-
òèêå.

Ïðèçûâû ê äàëüíåéøèì
èññëåäîâàíèÿì
Íåîáõîäèìî ïðîâåäåíèå äîïîëíè-

òåëüíûõ êëèíè÷åñêèõ èññëåäîâàíèé
äëÿ ïîäòâåðæäåíèÿ ýôôåêòèâíîñòè è
áåçîïàñíîñòè ÊÏÊ ó áåðåìåííûõ ñ
äðóãèìè òÿæåëûìè ñîïóòñòâóþùèìè
çàáîëåâàíèÿìè, òàêèìè êàê ñèñòåì-
íàÿ êðàñíàÿ âîë÷àíêà è âðîæäåííûå
êîàãóëîïàòèè. Âàæíî òàêæå îöåíèòü
äîëãîñðî÷íûå èñõîäû äëÿ ìàòåðè è
ðåáåíêà ïðè èñïîëüçîâàíèè ÊÏÊ â
àêóøåðñêîé ïðàêòèêå.
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Âëèÿíèå êðèîêîíñåðâàöèè íà
ìîðôîëîãè÷åñêèå, áèîìåõàíè÷åñêèå
è ðåïðîäóêòèâíûå õàðàêòåðèñòèêè
îîöèòîâ ÷åëîâåêà
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âàþò, ÷òî ýòîò ïðîöåññ ìîæåò âûçûâàòü èç-
ìåíåíèÿ â ìîðôîëîãè÷åñêèõ, áèîìåõàíè-
÷åñêèõ è ðåïðîäóêòèâíûõ õàðàêòåðèñòèêàõ
îîöèòîâ. Íàñòîÿùåå èññëåäîâàíèå àíàëèçè-
ðóåò âëèÿíèå êðèîêîíñåðâàöèè íà ìîðôî-
ëîãèþ, ìåõàíè÷åñêèå ñâîéñòâà è ðåïðîäóê-
òèâíûé ïîòåíöèàë îîöèòîâ.

Êëþ÷åâûå ñëîâà:  êðèîêîíñåðâàöèÿ,
îîöèòû, âèòðèôèêàöèÿ, ìîðôîëîãèÿ, áèî-
ìåõàíèêà, âñïîìîãàòåëüíûå ðåïðîäóêòèâ-
íûå òåõíîëîãèè.

Àííîòàöèÿ
Êðèîêîíñåðâàöèÿ îîöèòîâ ÿâëÿåòñÿ âàæ-

íûì èíñòðóìåíòîì â ðåïðîäóêòèâíîé ìåäè-
öèíå, ïîçâîëÿÿ ñîõðàíÿòü ôåðòèëüíîñòü ó
æåíùèí ñ îíêîëîãè÷åñêèìè çàáîëåâàíèÿ-
ìè, ýíäîìåòðèîçîì è ñíèæåííûì îâàðèàëü-
íûì ðåçåðâîì. Â ïîñëåäíèå ãîäû ìåòîä âèò-
ðèôèêàöèè ñòàë ñòàíäàðòîì êðèîêîíñåðâà-
öèè áëàãîäàðÿ âûñîêîé ñêîðîñòè çàìîðàæè-
âàíèÿ è ìèíèìèçàöèè îáðàçîâàíèÿ êðèñ-
òàëëîâ ëüäà. Îäíàêî èññëåäîâàíèÿ ïîêàçû-
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morphological, biomechanical, and
reproductive characteristics of oocytes. The
present study analyzes the effect of
cryopreservation on the morphology,
mechanical properties, and reproductive
potential of oocytes.
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Annotation
Cryopreservation of oocytes is an important

tool in reproductive medicine, allowing to
preserve fertility in women with cancer,
endometriosis, and reduced ovarian reserve. In
recent years, the vitrification method has
become the standard for cryopreservation due
to its high freezing rate and minimization of
ice crystal formation. However, studies show
that this process can cause changes in the
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ANNOTATSIYA
Oositlarni kriyokonservalash reproduktiv tibbiyotda saraton, endometrioz va tuxumdon-

lar zaxirasining kamayishi bilan og‘rigan ayollarda tug‘ilishni saqlab qolish imkonini beruv-
chi muhim vositadir.  So‘nggi yillarda vitrifikasiya yuqori muzlash tezligi va muz kristallari
hosil bo‘lishini minimallashtirish tufayli standart kriosaqlash usuliga aylandi. Biroq, tad-
qiqotlar shuni ko‘rsatadiki, bu jarayon oositlarning morfologik, biomexanik va reproduktiv
xususiyatlarining o‘zgarishiga olib kelishi mumkin. Ushbu tadqiqot oositlarning morfologi-
yasi, mexanik xususiyatlari va reproduktiv potensialiga kriyokonservatsiyaning ta’sirini tah-
lil qiladi. Ushbu tadqiqotning maqsadi oositlarning morfologik, biomexanik va reproduktiv
o‘zgarishlarni kriokonservatsiyadan keyin tahlil qilish, shuningdek, ushbu jarayonni opti-
mallashtirishning mumkin bo‘lgan usullarini aniqlashdi.

Kalit so‘zlar: kriokonservatsiya, oositlar, vitrifikatsiya, morfologiya, biomexanika,   yor-
damchi reproduktiv texnologiyalar.

Àêòóàëüíîñòü. Ó÷åíèå öèòîôèçèîëîãèè îîöè-
òîâ è âëèÿíèå êðèîêîíñåðâàöèè íà ïðîöåññû èõ
æèçíåäåÿòåëüíîñòè ïðåäñòàâëÿþò ñîáîé îäíè èç
íàèáîëåå àêòóàëüíûõ íàïðàâëåíèé â áèîëîãèè è
ìåäèöèíå. Êðèîêîíñåðâàöèÿ ïîçâîëÿåò âðåìåí-
íî ïðèîñòàíîâèòü áèîëîãè÷åñêèå ïðîöåññû, ÷òî
äàåò âîçìîæíîñòü âîññòàíîâèòü ñòðóêòóðó è ôóí-
êöèþ îîöèòîâ ïîñëå ðàçìîðàæèâàíèÿ. Âîçìîæ-
íîñòü ñîõðàíåíèÿ ñïîñîáíîñòè îîöèòîâ ê ðàçâè-
òèþ çàðîäûøà è ïëîäà ïîñëå êðèîêîíñåðâàöèè
ÿâëÿåòñÿ êðèòè÷åñêè âàæíîé äëÿ ïàöèåíòîâ ñ
áåñïëîäèåì. Ïî äàííûì Âñåìèðíîé îðãàíèçàöèè
çäðàâîîõðàíåíèÿ (ÂÎÇ), áåñïëîäèå çàòðàãèâàåò
5% ìèðîâîãî íàñåëåíèÿ, ÷òî ýêâèâàëåíòíî ïðè-
ìåðíî 48,5 ìèëëèîíà ïàð, è ýòî ÷èñëî ïðîäîë-
æàåò ðàñòè. Íåñìîòðÿ íà äîñòèæåíèÿ â ëå÷åíèè
áåñïëîäèÿ, ìåíåå 50% öèêëîâ âñïîìîãàòåëüíûõ
ðåïðîäóêòèâíûõ òåõíîëîãèé (ÂÐÒ) çàâåðøàþòñÿ
áåðåìåííîñòüþ.Ñîöèàëüíûé àñïåêò ïðîáëåìû
ñîõðàíåíèÿ ðåïðîäóêòèâíîãî çäîðîâüÿ òàêæå
èìååò êðèòè÷åñêîå çíà÷åíèå. Äåìîãðàôè÷åñêàÿ
ïðîáëåìà ïðèðîñòà íàñåëåíèÿ àêòóàëüíà äëÿ
áîëüøèíñòâà ñòðàí. Ðåïðîäóêòèâíûå òåõíîëîãèè
åæåãîäíî ïîçâîëÿþò ðîæàòü äî 2% äåòåé íà ïëà-
íåòå. Â íàñòîÿùåå âðåìÿ äëÿ êðèîêîíñåðâàöèè
îîöèòîâ ïðèìåíÿåòñÿ òåõíîëîãèÿ âèòðèôèêàöèè,
êîòîðàÿ èñïîëüçóåò âûñîêèå êîíöåíòðàöèè êðè-

îïðîòåêòîðîâ äëÿ çàìåùåíèÿ ìîëåêóë âîäû â
êëåòêàõ, ïðåäîòâðàùàÿ îáðàçîâàíèå êðèñòàëëîâ
ëüäà, à ìåæêëåòî÷íàÿ æèäêîñòü ìãíîâåííî ïåðå-
õîäèò â ñòåêëîâèäíîå ñîñòîÿíèå, ÷òî ñîõðàíÿåò
öåëîñòíîñòü êëåòîê âî âðåìÿ îòòàèâàíèÿ. Ïåðâàÿ
áåðåìåííîñòü ïîñëå óñïåøíîé âèòðèôèêàöèè
îîöèòîâ è ýìáðèîíîâ ïîçâîëèëà ââåñòè ýòó òåõ-
íîëîãèþ â ïðàêòèêó áîëüøèíñòâà ýìáðèîëîãè-
÷åñêèõ ëàáîðàòîðèé.Òåì íå ìåíåå, äàííîå íà-
ïðàâëåíèå îñòàåòñÿ àêòóàëüíûì, è ñóùåñòâóåò
ìíîæåñòâî íåðåøåííûõ âîïðîñîâ, â òîì ÷èñëå êà-
ñàþùèõñÿ âûæèâàåìîñòè ýìáðèîíîâ è èõ ôóíê-
öèîíàëüíîé ñïîñîáíîñòè â çàâèñèìîñòè îò èñ-
ïîëüçóåìûõ íîñèòåëåé äëÿ õðàíåíèÿ çàìîðîæåí-
íîãî áèîëîãè÷åñêîãî ìàòåðèàëà. Êðèîêîíñåðâà-
öèÿ îîöèòîâ ÿâëÿåòñÿ åäèíñòâåííûì ñïîñîáîì
ñîõðàíèòü ðåïðîäóêòèâíóþ ôóíêöèþ ó ïàöèåí-
òîâ ñ îíêîëîãè÷åñêèìè çàáîëåâàíèÿìè, êîòîðûì
íàçíà÷åíû õèðóðãè÷åñêèå, õèìèîòåðàïåâòè÷åñ-
êèå èëè ðàäèîëîãè÷åñêèå ëå÷åíèÿ, à òàêæå äëÿ
áîëüíûõ ñ ñèñòåìíûìè çàáîëåâàíèÿìè è òÿæå-
ëîé ýíäîêðèííîé ïàòîëîãèåé. Ïðîòèâîðå÷èâûå
äàííûå î ïðåèìóùåñòâàõ èñïîëüçîâàíèÿ íàòèâ-
íîãî ìàòåðèàëà (îîöèòîâ è ñïåðìàòîçîèäîâ) â ýì-
áðèîëîãè÷åñêèõ ëàáîðàòîðèÿõ ïî ñðàâíåíèþ ñ
çàìîðîæåííûì ìàòåðèàëîì òðåáóþò äàëüíåéøå-
ãî èçó÷åíèÿ . Ïîëó÷åííûå â äàííîì èññëåäîâà-
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Ïîêàçàòåëè Íàòèâíûå
(ñâåæèå)
îîöèòû

Âèòðèôè-
öèðîâàí-

íûå
(çàìîðî-
æåííûå)
îîöèòû

P, çí÷.

íèè äàííûå îá îñîáåííîñòÿõ êðèîêîíñåðâàöèè
îîöèòîâ in vitro ñóùåñòâåííî ðàñøèðÿþò ïðåä-
ñòàâëåíèÿ î âîçìîæíîñòÿõ ñîõðàíåíèÿ ðåïðîäóê-
òèâíîãî ïîòåíöèàëà êàê îòäåëüíûõ ïàöèåíòîâ,
òàê è ïîïóëÿöèè â öåëîì. Îíè òàêæå îòêðûâàþò
íîâûå ïåðñïåêòèâû ïðèìåíåíèÿ êðèîêîíñåðâà-
öèè â ðóòèííîé ïðàêòèêå ýìáðèîëîãè÷åñêèõ ëà-
áîðàòîðèé. Èññëåäîâàíèÿ ïîäòâåðæäàþò, ÷òî ñè-
ñòåìà çàìîðàæèâàíèÿ ïðè ïðÿìîì êîíòàêòå ñ
æèäêèì àçîòîì äåìîíñòðèðóåò áîëåå âûñîêèå ïî-
êàçàòåëè âûæèâàåìîñòè è óñïåõà êëèíè÷åñêîé
áåðåìåííîñòè. Èñïîëüçîâàíèå êàê íàòèâíîãî, òàê
è êðèîêîíñåðâèðîâàííîãî áèîëîãè÷åñêîãî ìàòå-
ðèàëà (îîöèòîâ è ñïåðìàòîçîèäîâ) ñâèäåòåëüñòâó-
åò î òîì, ÷òî âèòðèôèêàöèÿ ñîõðàíÿåò èõ ôóíê-
öèîíàëüíûå õàðàêòåðèñòèêè è ñïîñîáñòâóåò äîñ-
òèæåíèþ ñîïîñòàâèìûõ ïîêàçàòåëåé ÷àñòîòû áå-
ðåìåííîñòè. Âûñîêèé óðîâåíü ôóíêöèîíàëüíîé
ñïîñîáíîñòè ãàìåò è ýìáðèîíîâ ïîçâîëÿåò îöå-
íèâàòü òåõíîëîãèþ êðèîêîíñåðâàöèè êàê âåñüìà
ýôôåêòèâíóþ â ðàçëè÷íûõ êëèíè÷åñêèõ ñèòóà-
öèÿõ, âêëþ÷àÿ ïðîöåäóðû áèîïñèè è ãåíåòè÷åñ-
êîãî òåñòèðîâàíèÿ. Âûæèâàåìîñòü ãàìåò è ýìá-
ðèîíîâ íà äîèìïëàíòàöèîííîì ýòàïå ïîñëå ïðî-
âåäåííîé êðèîêîíñåðâàöèè îïðåäåëÿåòñÿ èõ ìîð-
ôîëîãè÷åñêèìè õàðàêòåðèñòèêàìè. Êðèîêîíñåð-
âàöèÿ ïîçâîëÿåò ñîõðàíèòü ôóíêöèîíàëüíóþ
ñïîñîáíîñòü è äîñòèãàåò ñîïîñòàâèìûõ ñ èñïîëü-
çîâàíèåì íàòèâíîãî áèîëîãè÷åñêîãî ìàòåðèàëà
êëèíè÷åñêèõ ïîêàçàòåëåé (÷àñòîòà íàñòóïëåíèÿ
áåðåìåííîñòè).

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâëÿåòñÿ àíàëèç
ìîðôîëîãè÷åñêèõ, áèîìåõàíè÷åñêèõ è ðåïðîäóê-
òèâíûõ èçìåíåíèé îîöèòîâ ïîñëå êðèîêîíñåðâà-
öèè, à òàêæå âûÿâëåíèå âîçìîæíûõ ïóòåé îïòè-
ìèçàöèè ýòîãî ïðîöåññà.

Ìàòåðèàëû è ìåòîäû. Áûë ïðîâåä¸í àíàëèç
ñîâðåìåííûõ íàó÷íûõ äàííûõ, ïîëó÷åííûõ èç
áàç äàííûõ PubMed, Web of Science è Scopus çà
ïîñëåäíèå ïÿòü ëåò. Âêëþ÷åíû èññëåäîâàíèÿ, ñî-
äåðæàùèå èíôîðìàöèþ î ìîðôîëîãè÷åñêèõ èç-
ìåíåíèÿõ îîöèòîâ, ìåõàíè÷åñêèõ ñâîéñòâàõ êëå-
òî÷íîé ìåìáðàíû, âûæèâàåìîñòè îîöèòîâ, ÷àñ-
òîòå èõ îïëîäîòâîðåíèÿ è ðàçâèòèè ýìáðèîíîâ
ïîñëå êðèîêîíñåðâàöèè. Ñòàòèñòè÷åñêàÿ îáðàáîò-
êà äàííûõ ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ïðî-
ãðàììíîãî îáåñïå÷åíèÿ SPSS 27.0.

Ðåçóëüòàòû. Àíàëèç ìîðôîìåòðè÷åñêèõ õàðàê-
òåðèñòèê ïîêàçàë, ÷òî ïîñëå êðèîêîíñåðâàöèè
óâåëè÷èâàåòñÿ äèàìåòð îîöèòîâ, à òàêæå óìåíü-
øàåòñÿ ïåðèâèòåëëèíîâîå ïðîñòðàíñòâî. Èññëå-
äîâàíèå Camargos et al. (2019) ïîäòâåðäèëî, ÷òî
ýòè èçìåíåíèÿ êîððåëèðóþò ñî ñíèæåíèåì âåðî-
ÿòíîñòè óñïåøíîãî îïëîäîòâîðåíèÿ. Áèîìåõàíè-
÷åñêèå èññëåäîâàíèÿ (Giolo et al., 2019) ïîêàçà-
ëè, ÷òî æåñòêîñòü êëåòî÷íîé ìåìáðàíû èçìåíÿ-
åòñÿ, ÷òî âëèÿåò íà ïðîíèöàåìîñòü îîöèòîâ è èõ
ðåàêöèþ íà îïëîäîòâîðåíèå. Äîïîëíèòåëüíî âû-
ÿâëåí ýôôåêò «ïåðåíîñà» (carryover effect), êîã-
äà ðàííåå ðàçâèòèå ýìáðèîíà ìîæåò áûòü íàðó-
øåíî âñëåäñòâèå ïðåäøåñòâóþùåé êðèîêîíñåð-
âàöèè (Jia & Sun,2021).

Çàêëþ÷åíèå. Êðèîêîíñåðâàöèÿ îêàçûâàåò âëè-
ÿíèå íà ìîðôîëîãè÷åñêèå è áèîìåõàíè÷åñêèå
ñâîéñòâà îîöèòîâ, ÷òî ìîæåò îòðàæàòüñÿ íà èõ
ñïîñîáíîñòè ê îïëîäîòâîðåíèþ è ðàçâèòèè ýìá-
ðèîíîâ. Âèòðèôèêàöèÿ îñòà¸òñÿ íàèáîëåå ýôôåê-
òèâíûì ìåòîäîì êðèîêîíñåðâàöèè, îäíàêî äàëü-
íåéøèå èññëåäîâàíèÿ äîëæíû áûòü íàïðàâëåíû
íà îïòèìèçàöèþ ïðîöåññîâ çàìîðàæèâàíèÿ è
ðàçìîðàæèâàíèÿ, à òàêæå èçó÷åíèå ìîëåêóëÿð-
íûõ ìåõàíèçìîâ, îòâåòñòâåííûõ çà/âûÿâëåííûå/
èçìåíåíèÿ.

Ââåäåíèå. Êðèîêîíñåðâàöèÿ îîöèòîâ øèðîêî
èñïîëüçóåòñÿ â êëèíè÷åñêîé ïðàêòèêå è ñ÷èòàåò-
ñÿ îäíèì èç íàèáîëåå ýôôåêòèâíûõ ìåòîäîâ ñî-
õðàíåíèÿ ôåðòèëüíîñòè. Òåì íå ìåíåå, ïðîöåñ-
ñû çàìîðàæèâàíèÿ è ðàçìîðàæèâàíèÿ ìîãóò îêà-
çûâàòü âëèÿíèå íà ñòðóêòóðíûå õàðàêòåðèñòèêè
îîöèòîâ.

Îáñóæäåíèå. Âèòðèôèêàöèÿ îáåñïå÷èâàåò âû-
ñîêóþ âûæèâàåìîñòü îîöèòîâ ïîñëå ðàçìîðàæè-
âàíèÿ, îäíàêî íàáëþäàåìûå èçìåíåíèÿ ìîãóò
îêàçûâàòü âëèÿíèå íà èõ îïëîäîòâîðÿåìîñòü è
ïîñëåäóþùåå ðàçâèòèå ýìáðèîíîâ. Äàííûå èñ-
ñëåäîâàíèÿ Baid et al. (2023) ïîêàçàëè, ÷òî âû-
æèâàåìîñòü ðàçìîðîæåííûõ îîöèòîâ äîñòèãàåò
93,3%, à ÷àñòîòà íàñòóïëåíèÿ áåðåìåííîñòè ïîñ-
ëå ïåðåíîñà ýìáðèîíîâ ñîñòàâëÿåò 45,45%. Îäíà-
êî, íåñìîòðÿ íà âûñîêóþ ýôôåêòèâíîñòü ìåòîäà,
îñòàþòñÿ íåðåø¸ííûå âîïðîñû, ñâÿçàííûå ñ âëè-
ÿíèåì êðèîêîíñåðâàöèè íà áèîëîãè÷åñêèå ñâîé-
ñòâà îîöèòîâ, ÷òî òðåáóåò äàëüíåéøèõ èññëåäî-
âàíèé.

Òàáëèöà 1

Êîëè÷åñòâî ñëó÷àåâ 35 23

Ñðåäíèé âîçðàñò

ïàöèåíòîâ, ëåò 38,9 38,8

Ñðåäíåå êîëè÷åñòâî

îîöèòîâ, ïåðåäàííûõ 9,6 9,3

% ðàçìîðàæèâàíèÿ Íå îöåíèâàëîñü 93%

% îïëîäîòâîðåíèÿ 86,5% 73,1% 0,061

% äðîáëåíèÿ 98,4% 84,2% 0,018

% äîðàñòàíèÿ äî

áëàñòîöèñòû 61,9% 53,4% 0,170

Ñðåäíåå êîëè÷åñòâî

ýìáðèîíîâ íà ïåðåíîñ 1,2 1,2

ÕÃ×+ 48,6% 56,5% 0,219

×ÍÁ 45,7% 47,8% 0,470

×È 44,1% 39,3% 0,394

Îñíîâíûå ïîêàçàòåëè êà÷åñòâà ïðîãðàìì ÂÐÒ
ïðè èñïîëüçîâàíèè íàòèâíûõ (ñâåæèõ)

è âèòðèôèöèðîâàííûõ  (çàìîðîæåííûõ) îîöèòîâ
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Ðèñóíîê 1. Âèòðèôèöèðîâàííûå-íàãðåòûå
îîöèòû

Ðèñóíîê 2. Ñâåæèé

Âûâîäû. Êðèîêîíñåðâàöèÿ îêàçûâàåò âëèÿíèå
íà ìîðôîëîãè÷åñêèå è áèîìåõàíè÷åñêèå ñâîé-
ñòâà îîöèòîâ, ÷òî ìîæåò îòðàæàòüñÿ íà èõ ñïî-
ñîáíîñòè ê îïëîäîòâîðåíèþ è ðàçâèòèè ýìáðèî-
íîâ. Âèòðèôèêàöèÿ îñòà¸òñÿ íàèáîëåå ýôôåêòèâ-
íûì ìåòîäîì êðèîêîíñåðâàöèè, îäíàêî äàëüíåé-
øèå èññëåäîâàíèÿ äîëæíû áûòü íàïðàâëåíû íà
îïòèìèçàöèþ ïðîöåññîâ çàìîðàæèâàíèÿ è ðàç-
ìîðàæèâàíèÿ, à òàêæå èçó÷åíèå ìîëåêóëÿðíûõ
ìåõàíèçìîâ, îòâåòñòâåííûõ çà/âûÿâëåííûå/èç-
ìåíåíèÿ.
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Yordamchi reproduktiv texnologiyalar (Art)
dasturlarida ayollarda antifosfolipid sindromining
(APS) klinik, laboratoriya va genetik parametrlari

Askarova E.J., Aripova N.D.

Yordamchi reproduktiv texnologiyalar (YRT) dasturlarida ishtirok etayotgan ayollarda antifosfolipid
sindromining (AFS) klinik, laboratoriya va genetik ko‘rsatkichlari «Doctor-D-IVF» dasturi,
Toshkent, O‘zbekiston

alohida e’tibor qaratilgan. Muhokama va
nazorat choralari dori-darmon terapiyasini,
homiladorlikni qo‘llab-quvvatlash va
shaxsiylashtirilgan tibbiyot yondashuvlarini,
jumladan, germinal biopsiya hamda
endometriozni qat’iy nazorat qilishni o‘z ichiga
oladi. Immunologlar va reproduktiv
mutaxassislar o‘rtasidagi hamkorlik tashxis
standartlarini takomillashtirish va natijalarni
kuzatish uchun erta aralashuv uskunalaridan
foydalanishni past xavfli, yosh bemorlar uchun
qo‘llashda muhim ahamiyatga ega.

Kalit so‘zlar: antifosfolipid sindromi,
yordamchi reproduktiv texnologiyalar (YRT),
trombofiliya, antifosfolipid antitanachalar,
takroriy homila tushishi, shaxsiylashtirilgan
dori vositalari.

Annotatsiya
Antifosfolipid sindromi (APS) reproduktiv

tizim faoliyatiga jiddiy ta’sir ko‘rsatadigan
klinik holat bo‘lib, ayniqsa yordamchi
reproduktiv texnologiyalardan keng
foydalanilganda ahamiyatli bo‘ladi. Ushbu
holatni davolashda individual yondashuv zarur,
chunki APS yuqori darajasi takroriy
implantatsiya muvaffaqiyatsizliklari, o‘lik
tug‘ilish va boshqa homiladorlik bilan bog‘liq
salbiy natijalar xavfini oshiradi. Mazkur
maqola APSning murakkab reproduktiv
jihatlarini yoritadi, klinik ko‘rinishlarni
tavsiflaydi, diagnostika usullari, induktorlar va
laboratoriya tavsiyalarini ko‘rsatadi.
Shuningdek, reproduktiv va akusherlik
natijalarini yaxshilash va muvaffaqiyatli
davolashda genetik polimorfizmlarning roliga
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Êëèíèêî-ëàáîðàòîðíûå è ãåíåòè÷åñêèå
ïàðàìåòðû ñèíäðîìà àíòèôîñôîëèïèäíûõ
àíòèòåë (ÀÔÑ) ó æåíùèí â ïðîãðàììàõ
âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ
òåõíîëîãèé (ÂÐÒ)

Àñêàðîâà Ý.Äæ., Àðèïîâà Í.Ä.

Êëèíè÷åñêèå, ëàáîðàòîðíûå è ãåíåòè÷åñêèå ïàðàìåòðû àíòèôîñôîëèïèäíîãî ñèíäðîìà (ÀÔÑ)
ó æåíùèí â ïðîãðàììàõ âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèé (ÂÐÒ)
«Äîêòîð-D-ÝÊÎ», Òàøêåíò, Óçáåêèñòàí

èñõîäîâ. Îáñóæäåíèå è êîíòðîëüíûå ìåðû
îñâåùàþò ìåäèêàìåíòîçíóþ òåðàïèþ è ïîä-
äåðæàíèå áåðåìåííîñòè. Ïåðñîíàëèçèðîâà-
íà ìåäèöèíà âêëþ÷àåò â ñåáÿ âîçìîæíîå
èñïîëüçîâàíèå çàðîäûøåâîé áèîïñèè è ñå-
ðüåçíîãî êîíòðîëÿ ýíäîìåòðèåß. Âçàèìî-
äåéñòâèå ìåæäó èììóíîëîãàìè è ðåïðîäóê-
öèåé ïðèíèìàåò êëþ÷åâîå çíà÷åíèå, ÷òîáû
äèàãíîñòèêà áûëà ñòàíäàðòèçèðîâàíà è
ïðåäëîæåíà äëÿ øèðîêîãî äèàïàçîíà ìîëî-
äûõ ïàöèåíòîâ ñ íèçêèì ðèñêîì, èñïîëüçóÿ
ðàííåå èíòåðâåíòíîå îáîðóäîâàíèå äëÿ ìî-
íèòîðèíãà ðåçóëüòàòîâ.

Êëþ÷åâûå ñëîâà: àíòèôîñôîëèïèäíûé
ñèíäðîì, âñïîìîãàòåëüíûå ðåïðîäóêòèâíûå
òåõíîëîãèè, òðîìáîôèëèÿ, àíòèôîñôîëè-
ïèäíûå àíòèòåëà, ïîâòîðíàÿ ïîòåðÿ áåðå-
ìåííîñòè, ïåðñîíàëèçèðîâàííûå ëåêàð-
ñòâåííûå ñðåäñòâà.

Àííîòàöèÿ
Ñèíäðîì àíòèôîñôîëèïèäíûõ àíòèòåë

ÿâëÿåòñÿ êëèíè÷åñêèì ñîñòîÿíèåì, êðèòè-
÷åñêè âëèÿþùèì íà ôóíêöèîíèðîâàíèå
ðåïðîäóêòèâíîé ñèñòåìû, îñîáåííî â ñëó÷àå
âûñîêîãî óðîâíÿ èñïîëüçîâàíèÿ ìåòîäèê
âñïîìîãàòåëüíîé ðåïðîäóêòèâíîé òåõíîëî-
ãèè. Ïàöèåíòû ñ ñåðüåçíûì íàðóøåíèåì
òðåáóþò èíäèâèäóàëüíîãî ïîäõîäà ê ëå÷å-
íèþ, òàê êàê âûñîêèé óðîâåíü ÀÔÑ ïðèâî-
äèò ê ïîâûøåíèþ ðèñêà ïîâòîðíûõ íåóäà÷
èìïëàíòàöèè, ìåðòâîðîæäåíèÿ è äðóãèõ áå-
ðåìåííûõ èñõîäîâ. Ýòîò îáçîð ïðåäñòàâëÿ-
åò ñëîæíûå ðåïðîäóêòèâíûå àñïåêòû ÀÔÑ,
îïèñûâàåò êëèíè÷åñêèå ìàíèôåñòàöèè, ïî-
êàçûâàåò äèàãíîñòè÷åñêèå ìåòîäèêè è èí-
äóêòîðû, à òàêæå ëàáîðàòîðíûå ðåêîìåíäà-
öèè. Îí âûäåëÿåò îñîáóþ ðîëü ãåíåòè÷åñêèõ
ïîëèìîðôèçìîâ â óñïåøíîì ëå÷åíèè è îï-
òèìèçàöèè ðåïðîäóêòèâíûõ è àêóøåðñêèõ
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Clinical, laboratory, and Genetic Parameters
of Antiphospholipid
Syndrome (APS) in Women in Assisted
Reproductive Technology (ART) Programs

Askarova E.J., Aripova N.D.

Clinical, laboratory, and Genetic Parameters of Antiphospholipid Syndrome (APS)
in Women in Assisted Reproductive Technology (ART) Programs
Doctor-D-IVF, Tashkent, Uzbekistan

part of the work-up, including reproductive
medicine, immunology and genetic specialists,
to enhance patient safety, intervention and
maximize success. This review offers important
information on how to minimize the risk related
to APS by employing advanced diagnostics and
tailored treatments, which can facilitate better
obstetrical outcomes even for affected patients.
It provides a vital overview for clinical seeking
to optimize care for patients facing the
challenges of APS in ART and highlights the
promise  of advancing strategies to preserve
patient equality of life.

Keywords: Antiphospholipid syndrome,
Assisted reproductive technology,
thrombophilia, antiphospholipid antibodies,
recurrent pregnancy loss,  personalized
medicines

Annotation
Antiphospholipid syndrome (APS) is a

disease entity that critically affects reproductive
system, particularly with regards to assisted
reproductive technology (ART). Thus, the
presence of this condition calls for a
personalized management plan since APS can
inherit the risk of recurrent implantation failure,
pregnancy loss, and adverse pregnancy
outcomes. This review describe the complex
interplay of clinical, laboratory, and genetic
aspects of APS and their major impact on ART
outcome. The review further discusses
diagnostic criteria, therapeutic strategies, and
the role of genetic polymorphisms, thereby
indicating the impact of personalized medicine
on the specific challenges posed by APS in
reproductive settings. Finally, it highlights the
critical need of a multi-specialty perspective as

Abstract
Antiphospholipid syndrome: A review

antiphospholipid syndrome (APS) is an autoimmune
disorder characterized by thrombosis and pregnancy-
related morbidity. As a highly manipulable factor that  has
important implication for women undergoing assisted
reproductive technology (ART) programs, this
necessitates a thorough understanding of what are
Important clinical, laboratory and genetic consideration
to improve outcome. This narrative review describe
challenges of APS (recurrent implantation failure/
pregnancy loss), laboratory diagnostics (aPL testing), and
genetic predisposing factors (Thrombophilia genes).
Future direction focus on biomarker development,
therapeutic innovations and personalized treatment
plans. Integrating these components through a
multidisciplinary approach can ultimately improve
maternal and fetal outcomes for this high-risk population.

Introduction
Antiphospholipid syndrome (APS) is a systemic

autoimmune disease that carries important risk in
pregnancy, including recurrent miscarriage,
preeclampsia, and intrauterine growth restriction. APS
complicates treatment and outcome optimization for
women undergoing ART programs. This review
investigate the complex relationship between APS and
ART, and outlines the clinical, laboratory, and genetic
overview necessary for optimal management to positively
influence reproductive outcomes.

Material and Methods
This review is drawn from a qualitive review of peer-

reviewed literature focusing on APS and ART. This
encompasses clinical studies, meta-analyses, case-control
studies, and guidelines set forth by relevant medical
organization. Key clinical manifestation, diagnostic
criteria, and management strategies for APS that are
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transferable to ART programs were emphasized.
Literature was obtained from PubMed, Embase and
Scopus using the following search items:
antiphospholipid syndrome; assisted reproductive
technology; pregnancy complication; thrombophilia.
Publication language was limited to English, with
females diagnosed with APS that received ART
interventions being the inclusion criteria in addition to
clinical outcomes, laboratory diagnostics, and genetic
factors. We excluded articles that were not specifically
related to ASP in ART and those with insufficient patient
data. The search was undertaken for three months, so
that recent publication were also included. Data were
systematically reviewed and synthesized to identify
substantive findings for discussion. Qualitative synthesis
and tabulation were performed for study characteristics
and outcomes.

Table 1
Key Laboratory Parameters in APS Diagnosis

Result and discussion
– Clinical parameters
Thrombotic events and obstetric complications are the

most common manifestations of APS in ART programs.
Those with APS are at higher risk of recurrent
implantation failure and loss of pregnancy.
Anticoagulant therapy with LMWH and aspirin has been
effective in reducing these risks.

Table 2
Clinical and Laboratory

Features of APS in ART Patients

– laboratory parameters
2 these diagnostic criteria for APS include aPL

detection, including lupus anticoagulant , anticardiolipin
antibodies and anti-beta-2 glycoprotein I antibodies.
These diagnosis must be informed with serial testing and
the response to treatment measured. Prolonged activated

partial thromboplastin time (aPTT) may also be present,
which correlates with thrombosis risk and can be
identified through routine coagulation studies.

- Genetic parameters
A large genetic predisposition impacting APS severity

and outcomes in ART. Mutations in genes associated
with thrombophilia, such as factor V Leiden and the
prothrombin mutation, further contribute to thrombotic
risk. Associations with HLA have also been described
suggesting an autoimmune-genetic interface in APS
pathogenesis. Polymorphisms including TNFa
rs1800629 (G-308A), IL6 rs1800795(-174 G/C), VEGFA
C936T (rs3025039), and eNOS Glu298Asp also practice
in modulating inflammatory response and vascular
function, as such play a role in influencing the ART
results. Personalized treatment strategies in ART
patients can be guided by genetic testing.

The VEGFA C936T has been associated with aberrant
angiogenesis, which directly impacts endometrial
receptivity and implantation potential. It seems that
TNFa rs1800629 variants lead to enhance pro
inflammatory status and can aggravate APS- associated
complications and worsens ART use during ART. Genetic
testing of these polymorphisms may help guide
therapeutic choices, such as anti-inflammatory agents
or angiogenesis modulators, to optimize ART results.

Table 3
Genetic Polymorphisms in APS and ART Outcomes

– Therapeutic strategies in ART
A multidisciplinary approach is needed to manage

APS in ART programs. LMWH and low-dose aspirin from
the cornerstones of thrombo-prophylaxis, reducing both
thrombotic risk and improving implantation rate.
Preconception counseling is critical in identifying and
managing potential complications and developing
individualized treatment strategies. Research highlights
the importance of closely monitoring high-risk cases
through serial ultrasound and biomarker evaluations, to
reduce complication and improve outcomes.

For refractory cases, adjunctive therapies
(corticosteroid, intravenous immunoglobulin) have been
evaluated, but their effectiveness is still under
investigation. Emerging research in biomarkers and
novel immune-modulating approaches provide an
opportunity for biomarker-driven strategies to enhance
APS prevention in ART contexts.

The incidence in women seeking ART is between 5
and 15% depending on how it is defined and who you
study. Recent meta-analyses have shown that

Parameter Test Method Clinical Relevance

Lupus

Anticoagulant

(LA)

Anticardiolipin

Antibodies

Anti-beta-2

Glycoprotein I

Coagulation

assays

ELISA

ELISA

Thrombosis

risk

Pregnancy

complications

APS

confirmation

Feature Description Impact on ART

Outcomes

Thrombosis

Recurrent

pregnancy loss

Lupus

anticoagulant

Anti-beta-2

Glycoprotein

Formation of

blood clots

Two or more

miscarriages

Positive in

coagulation

tests

Autoantibody

affecting

coagulation

Implantation failure,

miscarriage

Reduced live birth

rates

Increased thrombosis

risk

Pregnancy

complications

Higher miscarriage

rates

Reduced implantation

success

Poor endometrial

receptivity

Increased thrombosis

risk

Genetic
Polymorphism

Increased

inflammation

Altered

cytokine

levels

Impaired

angiogenesis

Endothelial

dysfunction

Associated
Impact

Relevance to ART

TNFa rs1800629

IL6 rs1800795

VEGFA C936T

eNOS Glu298Asp
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approximately 30-50% of all pregnancy losses can be
avoided by anticoagulant therapy. TNFa rs1800629 and
VEGFA C936T, genetic polymorphisms of emerging
significance as determinants of APS severity and ART
outcomes.

Future direction
The key progress in biomarker discovery and treatment

modality may help to ameliorate APS in ART strategies.
New anticoagulants and immune-modulating therapies
are being investigated. Genetic studies are proposed to
define susceptibility factors and provide entity-specific
treatment options for precision medicine.

Conclusion
Antiphospholipid syndrome (APS) represents a

complex adversity in the field of assisted reproductive
technology (ART), requiring comprehensive insight into
its clinical, laboratory and genetic aspects. The
interactions between thrombotic, inflammatory and
genetic vulnerability necessitate a personalized,

multidisciplinary approach by the clinician. Recent
developments in diagnostic methods (e.g.,serial aPL
measurement and genetic characterization) have led to
the possibility of precision medicine in APS.

Anticoagulant therapies such as low-molecular-weight
heparin (LMWH) and low-dose aspirin are used in ART
to maximize the management of APS- related
complications, and have contributed to notable
improvements in implantation and live birth rates. Yet a
subset of patients continue to show negative outcomes,
highlighting the need for more research into adjunctive
therapies and immune-modulating intervention.

Recent evidence indicates that genetic polymorphisms,
including TNFa rs1800629, iL6 rs1800795, VEGFA
C936T, and eNOS Glu298Asp, may critically influence
APS pathogenesis and ART outcomes. These results
highlight the need to incorporate genetic screening into
routine practice so that high-risk patients can be
identified, and therapy managed accordingly.
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Îïðåäåëåíèå ñòðóêòóðû è âëèÿíèÿ
àíòèôîôñîëèïèäíûõ àíòèòåë íà ñðîêè
ïðåðûâàíèÿ áåðåìåííîñòè ó ïàöèåíòîê
ñ ïðèâû÷íûì íåâûíàøèâàíèåì
è íåóäà÷àìè â ÝÊÎ

Óñìàíîâà Õ.À.1, Ìàêñóäîâà Ì.Ì.1, Êàþìîâ À.À.2, À÷èëîâà Î.Ó.2

1 Êëèíèêà «Öåíòð ÝÊÎ «Ñèç îíà áóëàñèç». Óçáåêèñòàí, Òàøêåíò
2 ÐÑÍÏÌÖÃ. Ðåñïóáëèêàíñêèé ñïåöèàëèçèðîâàííûé íàó÷íî-ïðàêòè÷åñêèé

ìåäèöèíñêèé öåíòð ãåìàòîëîãèè ÌÇÐÓç.
Óçáåêècòàí, Òàøêåíò

ÐÅÇÞÌÅ
ÀÔÑ — ñèíäðîì àêòóàëüíàÿ ïðîáëåìà ñîâðåìåííîé ìåäèöèíû, ïðåäñòàâëÿåò ñîáîé àóòîèììóííîå

çàáîëåâàíèå èìåþùåãî õàðàêòåðíûå êëèíè÷åñêèå ïðîÿâëåíèÿ, îñíîâíûì èç êîòîðûõ áûëî îáðàçîâà-
íèå òðîìáîâ â ñîñóäàõ. Îäíîé èç îñëîæíåíèé äàííîãî ñèíäðîìà  ÿâëÿåòñÿ íåâûíàøèâàíèå áåðåìåí-
íîñòè. Â ñòðóêòóðå ïîòåðü ïëîäà ÀÔÑ-ñèíäðîì çàíèìàåò 22-27 %, ÷òî ÿâëÿåòñÿ îñíîâíîé ïðè÷èíîé
èçó÷åíèÿ åãî ïðîÿâëåíèÿ ïðè ïðèâû÷íîì íåâûíàøèâàíèè.

Öåëü èññëåäîâàíèÿ. Îïðåäåëèòü âûðàæåííîñòü ëàáîðàòîðíûõ ïîêàçàòåëåé    ÀÔÑ- ñèíäðîìà  è åãî
âëèÿíèå íà ñðîêè ïðåðûâàíèÿ áåðåìåííîñòè ó ïàöèåíòîâ ñ ïðèâû÷íûì íåâûíàøèâàíèè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Â èññëåäîâàíèå âêëþ÷åíî  150 æåíùèí â ïåðèîä îò 2023 ïî
2024 ãîä ïîëó÷àþùèõ òåðàïèþ ïî ïîâîäó ïðèâû÷íîãî íåâûíàøèâàíèÿ â êëèíèêå «Ñèç îíà áóëàñèç».
Èç íèõ 100 ñ ïðåðûâàíèåì áåðåìåííîñòè áîëåå 3õ ðàç íà ñðîêå îò 4 äî 39 íåäåëü, è 50 ïàöèåíòîê ñ
íåóäà÷àìè â ÝÊÎ áîëåå 3õ ðàç.

Ðåçóëüòàòû. Âûÿâëåíî ïðÿìîå ñîîòíîøåíèå ïîòåðè áåðåìåííîñòè ñ óðîâíåì ÀÔÀ àíòèòåë. Òàê ó
ïàöèåíòîê â ãðóïïå ñ âûñîêèì óðîâíåì àíòèòåë ÷àùå âñòðå÷àëèñü ïîòåðè ïëîäà íà ðàííåì ñðîêå äî
10 íåäåëü 30 (20%) ïàöèåíòîê (r=0.8), íåóäà÷è â ÝÊÎ ó  28 (18.6%) ÷åëîâåê (r=0.7), áèîõèìè÷åñêàÿ
áåðåìåííîñòü ïîñëå ÝÊÎ áåç äàëüíåéøåãî ðàçâèòèÿ áåðåìåííîñòè 9 (6%) (r=1.0).  Ïðè ýòîì ñðåäíèé
óðîâåíü Áåòòà2ãëèêîïðîòåèíà â ýòîé ãðóïïå áûë 45±3.4U/ml, óðîâåíü ÂÀ – 1.7±0.4, óðîâåíü êàðäèî-
ëèïèíà IgG  è/èëè IgM - 27±4U/ml.

Àêòóàëüíîñòü. ÀÔÑ- ñèíäðîì èçó÷àåòñÿ óæå îêîëî 100 ëåò. Â ñàìîì íà÷àëå èçó÷åíèÿ ÀÔÑ-ñèíäðîì
(ñèíäðîì Õüþçà) ïðåäñòàâëÿë ñîáîé àóòîèììóííîå çàáîëåâàíèå, èìåþùåãî õàðàêòåðíûå êëèíè÷åñ-
êèå ïðîÿâëåíèÿ, îñíîâíûì èç êîòîðûõ áûëî îáðàçîâàíèå òðîìáîâ â ñîñóäàõ. Íà ñåãîäíÿøíèé äåíü
ÀÔÑ- ñèíäðîì — ýòî ìåæäèñöèïëèíàðíàÿ ïðîáëåìà â ìåäèöèíå, ðåøåíèåì êîòîðîé çàíèìàþòñÿ ðåâ-
ìàòîëîãè, àêóøåð-ãèíåêîëîãè è ñîñóäèñòûå õèðóðãè [1,2]. Íà çàðå 20-ãî âåêà, ê àóòîèììóííûõ ïðî-
öåññàì, êàê ê ýòèîëîãèè òðîìáîçàì îòíîñèëèñü î÷åíü ñêåïòè÷åñêè. Â îñíîâíîì ïðè àðòåðèàëüíûõ
òðîìáîçàõ- èñêàëè àòåðîñêëåðîç ñîñóäîâ, à âåíîçíûå òðîìáîçû õàðàêòåðèçîâàëè êàê ìåõàíè÷åñêóþ
íåäîñòàòî÷íîñòü ñòåíîê ñîñóäîâ, èçìåíåíèå êðîâîòîêà è ðåîëîãèè êðîâè. Äîêàçàòåëüñòâî àóòîèììóí-
íîé ïðèðîäû òðîìáîçîâ â 1980-å ãîäû áûëî íàñòîÿùèì îòêðûòèåì, ïðåæäå âñåãî äëÿ èììóíîëîãîâ, è
òîò æå ñàìûé ìåõàíèçì ïðèðîäà ïðîäåìîíñòðèðîâàëà â 2020ì ãîäó íà ïðèìåðå òðîìáîçîâ ïðè âèðóñ
àññîöèèðîâàííûõ COVID-19 ïíåâìîíèÿõ [3]. Ïðè ýòîì ÀÔÑ ïðèíÿòî äåëèòü íà ïåðâè÷íûé- ïðîÿâëå-
íèåì êîòîðîãî ñëóæàò ïîâòîðíûå ïîòåðè ïëîäà, è âòîðè÷íûé ïîñëå ÑÊÂ è äðóãèõ àóòîèììóííûõ çà-
áîëåâàíèé – íàïðèìåð 1/3 áîëüíûõ ñ ÑÊÂ èìåþò ÀÔÑ- ñèíäðîì.   Òàêàÿ ïðèðîäà òðîìáîçîâ áåññïîðíî
ïðåäïîëàãàåò ïîêàçàíèÿ ê àíòèêîàãóëÿíòíîé òåðàïèè.  Íî âñå æå àóòîèììóííàÿ ïðèðîäà ïîðàæåíèÿ
òðåáóåò ñî÷åòàíèå àíòèêîàãóëÿíòíîé òåðàïèè ñî ñëàáûìè èììóíîñóïðåññàíòàìè.  Â ðåêîìåíäàöèÿõ
EULAR (Åâðîïåéñêàÿ àññîöèàöèÿ ðåâìàòîëîãîâ) îò 2023ãîäà [3], ïðèâåäåíû ðåêîìåíäàöèè ïî ïðè-
ìåíåíèþ ãèäðîêñèõëîðîõèíà ñóëüôàò äëÿ ëå÷åíèÿ ÀÔÑ- ñèíäðîìà è äîêàçàíà åãî áåçîïàñíîñòü â ïðè-
ìåíåíèè ó áåðåìåííûõ.  Ïî ëèòåðàòóðíûì äàííûì, ñðåäè áåðåìåííûõ ñ ïðèâû÷íîé ïîòåðåé ïëîäà
ÀÔÑ-ñèíäðîì äèàãíîñòèðîâàí â 27–42 % ñëó÷àÿõ [6-8]. È áåç  èììóíîñóïðåññàíòíîé  è   àíòèêîàãó-
ëÿíòíîé òåðàïèè â 90–95% æåíùèí, ïîëîæèòåëüíûõ íà àíòèòåëà ê ôîñôîëèïèäàì ïðîèñõîäèò ïðå-
ðûâàíèå áåðåìåííîñòè. Òàêèì îáðàçîì, âîçíèêëà íåîáõîäèìîñòü ïðîàíàëèçèðîâàòü ÷àñòîòó ÀÔÑ-ñèí-
äðîìà ó æåíùèí ñ ïðèâû÷íûì íåâûíàøèâàíèåì [4-5].

Öåëü. Îïðåäåëèòü âûðàæåííîñòü ëàáîðàòîðíûõ ïîêàçàòåëåé ÀÔÑ- ñèíäðîìà è åãî âëèÿíèå íà ñðî-
êè ïðåðûâàíèÿ áåðåìåííîñòè ó ïàöèåíòîâ ñ ïðèâû÷íûì íåâûíàøèâàíèè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Â èññëåäîâàíèå âêëþ÷åíî 150 æåíùèí â ïåðèîä îò 2023 ïî
2024 ãîä ïîëó÷àþùèõ òåðàïèþ ïî ïîâîäó ïðèâû÷íîãî íåâûíàøèâàíèÿ â êëèíèêå «Ñèç îíà áóëàñèç».
Èç íèõ 100 ñ ïðåðûâàíèåì áåðåìåííîñòè áîëåå 3õ ðàç íà ñðîêå îò 4 äî 39 íåäåëü, è 50 ïàöèåíòîê ñ
íåóäà÷àìè â ÝÊÎ áîëåå 3õ ðàç.



78 Àïðåëü 2025 éèë

 Ñðåäíèé âîçðàñò æåíùèí 25,2 ± 4,2 ãîäà (29–45 ëåò). Àíàëèçû êðîâè íà êàðäèîëèïèí  IgG è IgM è
ê  áåòà-2 ãëèêîïðîòåèíó- îïðåäåëÿëè ìåòîäîì èììóíîôåðìåíòíîãî àíàëèçà ñ ðåàãåíòàìè ôèðìû
Orgentec Diagnostika GmbH (Ãåðìàíèÿ). Îïðåäåëåíèå «âîë÷àíî÷íîãî àíòèêîàãóëÿíòà»  è ñêðèíèíãî-
âûõ òåñòîâ êîàãóëîãðàììû (À×ÒÂ, ÏÒÈ, ôèáðèíîãåí, ÌÍÎ, ÒÂ) ïðîâîäèëîñü ñ èñïîëüçîâàíèåì êîà-
ãóëîìåòðà ACL TOP-350 (Instrumental Laboratory, Èñïàíèÿ). Îáðàáîòêà äàííûõ ïðîâîäèëàñü ñ ïîìî-
ùüþ ñòàíäàðòíûõ  ïðîãðàìì «Statistika» ,  EXEL ñ âûÿâëåíèåì ñðåäíèõ çíà÷åíèé.  Äèàãíîç ÀÔÑ-
ñèíäðîì ñòàâèëñÿ ñîãëàñíî êðèòåðèÿì  EULAR 2023 [3], ïðè íàëè÷èè ëàáîðàòîðíîãî êðèòåðèÿ è êëè-
íè÷åñêîãî êðèòåðèÿ ñîãëàñíî áàëëàì (òàáëèöà 1).

Òàáëèöà 1
Êðèòåðèè  ACR/EULAR 2023 ïî  êðèòåðèÿì ÀÑÔ- ñèíäðîìà

Ðåçóëüòàòû.  Ñðåäè îáñëåäîâàííûõ æåíùèí áûëè æåíùèíû ñ ïîòåðåé 3 áåðåìåííîñòåé íà ñðîêå
äî 10 íåäåëü 43 (28.6%),  ñ ïîòåðåé 3õ è áîëåå áåðåìåííîñòåé íà ñðîêå îò 10 äî 16 íåäåëü 38 (25.3%),
ïîòåðÿ ïëîäà íà ñðîêå 16-28 íåäåëü 10 (6.6%) è 9 (6.0%) àíòåíàòàëüíàÿ ãèáåëü ïëîäà ñ 28 ïî 39 íåäå-
ëè, áîëåå 3õ íåóäà÷íûõ ÝÊÎ – 28 (18.6%), áîëåå 3õ áèîõèìè÷åñêèõ áåðåìåííîñòåé 9(6.0%),  íåóäà÷íîå
ÝÊÎ â àíàìíåçå è ïîòåðè ïëîäà ïîñëå ÝÊÎ íà ñðîêå äî 10 íåäåëü 3 (2%), íåóäà÷è â ÝÊÎ è ïîòåðè
ïëîäà íà ñðîêå ñòàðøå 10 íåäåëü 10 (6.6%). Ñòðóêòóðà ïîòåðü áåðåìåííîñòè ïðèâåäåíà â òàáëèöà 2.

Òàáëèöà 2
Ñòðóêòóðà ïîòåðü áåðåìåííîñòè ó ïàöèåíòîê ñ ïðèâû÷íûì íåâûíàøèâàíèåì

¹ Ñðîêè ïðåðûâàíèÿ áåðåìåííîñòè Àáñ/%
1 Ïîòåðÿ áîëåå 3õ ïëîäîâ  äî 10òè íåäåëü 43 (28.6%)

2 Ïîòåðÿ áîëåå 3õ  ïëîäîâ îò 10 äî 16 íåäåëü 38 (25.3%)

3 Ïðåðûâàíèå áîëåå 3õ áåðåìåííîñòåé îò 16 äî 28 íåäåëü 10 (6.6%)

4 Àíòåíàòàëüíàÿ ãèáåëü ïëîäà îò 28-39 íåäåëü 9 (6.0%)

5 Íåóäà÷è áîëåå 3õ ÝÊÎ 28 (18.6%)

6 Áîëåå 3õ áèîõèìè÷åñêèõ áåðåìåííîñòåé 9(6.0%),

7 Íåóäà÷è ÝÊÎ + ïîòåðè ïëîäà ïîñëå  10 íåäåëü 10 (6.6%)

8 Íåóäà÷è ÝÊÎ + ïîòåðè ïëîäà äî 10 íåäåëü 3 (2%)

Ïðè îáñëåäîâàíèè ïàöèåíòîê íà ñîïóòñòâóþùèå ïàòîëîãèè áûëî âûÿâëåíî ÷òî ó áîëüøèíñòâà âñòðå-
÷àþòñÿ õðîíè÷åñêèå çàáîëåâàíèÿ ËÎÐ îðãàíîâ – õðîíè÷åñêèå òîíçèëëèòû- 21 (14%), õðîíè÷åñêèé

¹ Ïîðàæåíèå êðóïíûõ ñîñóäîâ áàëëû

1 Ïîðàæåíèå ñîñóäîâ.

Âûñîêèé ðèñê ÂÒÝ 1

Íåò âûñîêîãî ðèñêà ÂÒÝ 2

2 Ïîðàæåíèå êðóïíûõ ñîñóäîâ. Àðòåðèàëüíûé òðîìáîç

Òðîìáîç ñ âûñîêèì ðèñêîì ÑÑÇ 2

Òðîìáîç áåç ðèñêà ÑÑÇ 4

3 Ìèêðîñîñóäèñòûå ïîðàæåíèÿ

Ëèâåäî, îñòðàÿ/õðîíè÷åñêàÿ ÀÔÑ- íåôðîïàòèÿ, ëåãî÷íîå êðîâîòå÷åíèå (ïðåäïîëàãàåìûå) íîå êðîâîòå÷åíèå (ïðåäïîëàãàåìûå) 2

Ëèâåäî, îñòðàÿ/õðîíè÷åñêàÿ ÀÔÑ- íåôðîïàòèÿ, ëåãî÷íîå êðîâîòå÷åíèå (äîêàçàííûå ãèñòîëîãèåé è ÁÀË) 5

4 Àêóøåðñêàÿ ïàòîëîãèÿ

>3 ïîñëåäîâàòåëüíûõ ïðåôåòàëüíûõ (<10 íåä.) è/èëè ðàííèõ âûêèäûøåé/âíóòðèóòðîáíûõ ñìåðòåé (10 íåä. 0 äí. - 15 íåä. 6 äí.) 1

Ãèáåëü ïëîäà (16 íåä. 0 äí. – 33 íåä. 6 äí.) ïðè îòñóòñòâèè òÿæåëîé ïðåýêëàìïñèè èëè òÿæåëîé ïëàöåíòàðíîé íåäîñòàòî÷íîñòè 1

Òÿæåëàÿ ïðåýêëàìïñèÿ (<34 íåä.) èëè òÿæåëàÿ ïëàöåíòàðíàÿ íåäîñòàòî÷íîñòü (<34 íåä.) ñ ãèáåëüþ ïëîäà èëè áåç íåå 3

Òÿæåëàÿ ïðåýêëàìïñèÿ (<34 íåä.) è òÿæåëàÿ ïëàöåíòàðíàÿ íåäîñòàòî÷íîñòü (<34 íåä.) ñ ãèáåëüþ ïëîäà èëè áåç íåå 4

5 Ïîðàæåíèå ñåðäöà

Óòîëùåíèå ñòâîðîê 2

Âåãåòàöèÿ 4

6 Ãåìàòîëîãè÷åñêèå ïðîÿâëåíèÿ.

Òðîìáîöèòîïåíèÿ (20-130x109/ë) 2

7 Âîë÷àíî÷íûé àíòèêîàãóëÿíò

Ïîëîæèòåëüíûé îäíîêðàòíî 1

Ïîëîæèòåëüíûé ïîñòîÿííî 5

8 ÀÒ ê êàðäèîëèïèíó è/èëè ÀÒ ê áåòà-2 ãëèêîïðîòåèíó ìåòîäîì ÈÔÀ

Îäèí èç òåñòîâ óìåðåííî èëè âûñîêî ïîëîæèòåëüíûé (IgM) 1

Îáà òåñòà âûñîêî ïîëîæèòåëüíûå (IgG) 7
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ðèíèò 11 (7.3%). Èç ãåíèòàëüíûõ èíôåêöèé – ãðèáêîâûé êîëüïèò âñòðå÷àëñÿ ó 14 (9.3%). Áåññèìïòîì-
íîå íîñèòåëüñòâî ÖÌÂ ó  56 (37.3%), ïðè ýòîì òèòð  âèðóñà áîëåå 1000 êîïèé/ìë – ó 14 (9.3%). Ó 3õ
(2%) ïàöèåíòîê áûë ïðèîáðåòåííûé ïîðîê ñåðäöà. Ïðè ýòîì áîëüøèíñòâî ïàöèåíòîê ñ âûñîêèì òèò-
ðîì ÀÔÀ ïðè îáñëåäîâàíèè íà ñîìàòè÷åñêèå çàáîëåâàíèÿ  íå èìåëè êëèíè÷åñêèõ æàëîá.

Â îáçîðå äàííûõ ïî ÀÔÑ – ñèíäðîìó ïðèâåäåíî, ÷òî â ðàçâèòèè îñëîæíåíèé ïðè äàííîé ïàòîëîãèè
èìååò çíà÷åíèå óðîâåíü ÀÔÀ àíòèòåë. Èñõîäÿ èç ýòîãî, ëàáîðàòîðíûå äàííûå ïî ÀÔÑ – ñèíäðîìó
ðàçäåëåíû íà 2 ãðóïïû – ñðåäíèå è âûñîêèå óðîâíè ÀÔÀ àíòèòåë è ïðîàíàëèçèðîâàíû ïðîöåíòíîå
ñîîòíîøåíèå ïàöèåíòîâ â ýòèõ ãðóïïàõ. Òàê óðîâåíü Áåòòà2ãëèêîïðîòåèíà – ñðåäíèé óðîâåíü 30–60
U/ml (ïðè íîðìå îò 0 äî 20 U/ml), âûñîêèé óðîâåíü — áîëåå 60 U/ml (ïðè íîðìå îò 0 äî 20 U/ml), ÂÀ
(âîë÷àíî÷íûé àíòèêîàãóëÿíò) – ñðåäíèé óðîâåíü 1.2-1.6 (ïðè íîðìå 0.9-1.2), âûñîêèé óðîâåíü – áî-
ëåå 1.6 (ïðè íîðìå 0.9-1.2),è êàðäèîëèïèí IgG  èëè  IgM – ñðåäíèé 12-20 U/ml (ïðè íîðìå äî 12 U/ml),
âûñîêèé – áîëåå 20 U/ml (ïðè íîðìå äî 12U/ml). Ïðîöåíòíîå ñîîòíîøåíèå ïàöèåíòîâ ñî âðåäíèì è
âûñîêèì óðîâíåì ÀÔÀ àíòèòåë ïðèâåäåíû â òàáëèöå 3.

Òàáëèöà 3
Ïðîöåíòíîå ñîîòíîøåíèå ïàöèåíòîê ñî ñðåäíèì è âûñîêèì óðîâíåì ÀÔÀ àíòèòåë

Ó 11(7.3%)òè  ïàöèåíòîê âñòðå÷àëîñü ñî÷åòàíèå 2õ âèäîâ àíòèòåë, ó 2õ  ïàöèåíòîê (1.3%) ñî÷åòàíèå
3õ  âèäîâ ÀÔÀ àíòèòåë.

Â íàøåì èññëåäîâàíèè âûÿâëåíà ïðÿìîå ñîîòíîøåíèå ïîòåðè áåðåìåííîñòè ñ óðîâíåì ÀÔÀ àíòè-
òåë. Òàê ó ïàöèåíòîê â ãðóïïå ñ âûñîêèì óðîâíåì àíòèòåë ÷àùå âñòðå÷àëèñü ïîòåðè ïëîäà íà ðàííåì
ñðîêå äî 10 íåäåëü 30 (20%) ïàöèåíòîê (r=0.8), íåóäà÷è â ÝÊÎ ó  28 (18.6%) ÷åëîâåê (r=0.7), áèîõèìè-
÷åñêàÿ áåðåìåííîñòü ïîñëå ÝÊÎ áåç äàëüíåéøåãî ðàçâèòèÿ áåðåìåííîñòè 9 (6%) (r=1.0).  Ïðè ýòîì ñðåä-
íèé óðîâåíü Áåòòà2ãëèêîïðîòåèíà â ýòîé ãðóïïå áûë 45±3.4U/ml, óðîâåíü ÂÀ – 1.7±0.4, óðîâåíü êàðäè-
îëèïèíà IgG  è/èëè IgM - 27±4U/ml.  Ó ïàöèåíòîê ñî ñðåäíèì óðîâíåì ÀÔÀ àíòèòåë áîëüøå âñòðå÷à-
ëàñü ïîòåðÿ ïëîäà íà áîëåå ïîçäíåì ñðîêå. Áîëüøèíñòâî ïàöèåíòîê ïåðåæèëè ïîòåðþ ïëîäà îò 16 äî 28
íåäåëü – 18 (12%), ïîñëå ÝÊÎ è åñòåñòâåííîé áåðåìåííîñòè âìåñòå âçÿòûõ è 9 (6%) – àíòåíàòàëüíàÿ
ãèáåëü ïëîäà ñòàðøå 28 íåäåëü.

Âûâîäû.  Ïî äàííûì ðàçëè÷íûõ àâòîðîâ ÀÔÀ àíòèòåëà îáíàðóæèâàþòñÿ ó 22–27% ïàöèåíòîâ ñ
ïðèâû÷íûì íåâûíàøèâàíèåì [5,6]. Ïðè ýòîì âñå èñòî÷íèêè óêàçûâàþò íà áîëåå çíà÷èòåëüíîå âëèÿ-
íèå íà òðîìáîãåíåç è íåâûíàøèâàíèå áåðåìåííîñòè àíòèòåë ê áåòòà2 ãëèêîïðîòåèíó.  Â íàøåì èñ-
ñëåäîâàíèè ìû ïîëíîñòüþ íàøëè ïîäòâåðæäåíèå ýòèõ äàííûõ, íî ïðè ýòîì áûëî êîíñòàòèðîâàíî ÷òî
ïðè âûñîêîì óðîâíå áåòòà2ãëèêîïðîòåèíîâûõ àíòèòåë î÷åíü âûñîêèé ðèñê íåâûíàøèâàíèÿ íà ðàí-
íèõ ñðîêàõ, âîçìîæíî ýòî ñâÿçàííî è ñ òðîïíîñòüþ ýòèõ àíòèòåë ê êëåòêàì ýìáðèîíà. Íà áîëåå ïî-
çäíåì ñðîêå â ãåíåçå ïîòåðü ïëîäà â íàøåì èññëåäîâàíèè áîëüøóþ ðîëü èãðàë âîë÷àíî÷íûé àíòèêî-
àãóëÿíò è àíòèòåëà ê êàðäèîëèïèíó.
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ïîêàçàòåëü ñðåäíèé âûñîêèé
Áåòòà 2 ãëèêîïðîòåèíà 45 (30%) 9 (6%)
ÂÀ (âîë÷àíî÷íûé àíòèêîàãóëÿíò) 33 (22%) 12 (8%)
Êàðäèîëèïèí IgG  èëè  IgM 29 (19.3%) 20 (13.3%)
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A new look at the causes of symphysiopathy
development in pregnant women

Azizova G. D., Yusupbaeva A. R.

Republican Specialized Scientific-Practical Medical Center of Maternal and Child Health

Annotation: A total of 107 pregnant women were examined and divided into two groups. The first
group (main) included 73 women with symphysiopathies occurring in the second and third trimesters of
pregnancy, while the second group (control) consisted of 34 women without this pathology. The study
results showed that symphysiopathies are more common in younger women, with an average age of 20.8
± 3.28 years, as well as in women with a short interval between births on average 1 ± 0.9 years. This
pathology is also more common among patients with excess body weight and obesity. Among the 73
women in the main group, 49 (68%) had excess body weight before get pregnansy, 13 (18%) had grade 1
obesity, and 11 (14%) had grade 2 obesity. The average fetal weight in patients with symphysiopathies
was 3800 ± 500 grams. According to ultrasound results, in the main group, symphysitis of grade 1 was
detected in 58 (80%) women, grade 2 in 11 (15%), and grade 3 in 4 (5%), compared to the control
group.Laboratory tests showed that in the main group, 66 (91%) patients had low levels of magnesium
0.72 ± 0.10 mmol/L and ionized calcium 1.61 ± 0.8 mmol/L. The level of phosphorus remained normal
(1.08 mmol/L). A deficiency of vitamin D 11.1 ± 0.13 ng/mL was found in 27 (36.6%) women, and
insufficiency of vitamin D 16.1 ± 0.13 ng/mL was found in 46 (63.4%) women, compared to the control
group (ð<0,05).

Keywords: symphysitis, symphysiopathies, vitamin D, obesity, postpartum complications, pelvic
injuries, ionized calcium, magnesium, phosphorus.

Homilador ayollarda simfiziopatiya
rivojlanishi sabablariga yangi nazar

Azizova G. D., Yusupbayeva A. R.

Respublika ixtisoslashtirilgan îna va bola salomatligi ilmiy-amaliy tibbiyot markazi

Annotatsiya
107 nafar homilador ayol tekshirildi va ikkita guruhga bo‘lingan. Birinchi guruh (asosiy) 73 nafar

ayoldan iborat bo‘lib, ular hozirgi homiladorlikning II va III trimestrida simfiziopatiya tashxisi qo‘yilgan,
ikkinchi guruh (nazorat) esa ushbu patologiyaga ega bo‘lmagan 34 nafar ayoldan iborat. Tadqiqot natijalari
shuni ko‘rsatdiki, simfiziopatiya ko‘pincha yosh ayollarda uchraydi, o‘rtacha yoshi 20,8 ± 3,28-yilni tashkil
etadi, shuningdek, qisqa vaqt ichida tug‘ruq qilgan, ya’ni 1 ± 0,9-yil oralig‘ida takroran tug‘ruq qilgan
ayollarda ko‘proq uchraydi. Ushbu patologiya ortiqcha vazn va semizlikka ega bo‘lgan bemorlarda ham
ko‘proq uchraydi. Asosiy guruhdagi 73 nafar ayolning 49 (68%) nafari ortiqcha vaznga ega, 13 (18%)
ayolda 1-darajali semizlik, 11 (14%) ayolda esa 2-darajali semizlik aniqlangan. Simfiziopatiyaga ega bo‘lgan
ayollarda o‘rtacha homila vazni 3800 ± 500 grammni tashkil etdi. Ultrasonografiya ma’lumotlariga ko‘ra,
asosiy guruhda 58 (80%) ayolda 1-darajali simfizit, 11 (15%) ayolda 2-darajali simfizit va 4 (5%) ayolda 3-
darajali simfizit aniqlangan, bu nazorat guruhiga nisbatan farq qiladi. Laboratoriya tadqiqotlari shuni
ko‘rsatdiki, asosiy guruhda 66 (91%) bemorlarda magniy darajasi past (0,72 ± 0,10 mmol/L) va ionlashgan
kaltsiy darajasi past (1,61 ± 0,8 mmol/L) bo‘lgan. Fosfor darajasi normal (1,08 mmol/L) bo‘lib qoldi. 27
(36,6%) ayolda vitamin D yetishmasligi (11,1 ± 0,13 ng/mL), 46 (63,4%) ayolda esa vitamin D yetarli
bo‘lmaganligi (16,1 ± 0,13 ng/mL) aniqlangan, bu nazorat guruhiga nisbatan farq qiladi. (p<0,05)

Kalit so‘zlar: simfizit, simfiziopatiyalar, D vitamini, semizlik, tug‘ruqdan keyingi asoratlar, tos suyagi
jarohatlari, ionlangan kalsiy, magniy, fosfor.
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Íîâûé âçãëÿä íà ïðè÷èíû
ðàçâèòèÿ ñèìôèçèîïàòèè ó áåðåìåííûõ

Àçèçîâà Ã. Ä., Þñóïáàåâà À. Ð.

Ðåñïóáëèêàíñêèé ñïåöèàëèçèðîâàííûé íàó÷íî-ïðàêòè÷åñêèé ìåäèöèíñêèé öåíòð çäîðîâüÿ ìàòåðè è ðåáåíêà

Àííîòàöèÿ: Íàìè áûëî îáñëåäîâàíî 107 áåðåìåííûõ æåíùèí, êîòîðûå áûëè ðàçäåëåíû íà I
îñíîâíóþ ãðóïïó 73 áåðåìåííûå  ñ ñèìôèçèîïàòèÿìè âî II è III òðèìåñòðå áåðåìåííîñòè, âî II
êîíòðîëüíóþ ãðóïïó 34 áåðåìåííûõ áåç äàííîé ïàòîëîãèè. Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàëè,
÷òî ñèìôèçèîïàòèè ÷àùå ðàçâèâàåòñÿ ó æåíùèí ìîëîäîãî âîçðàñòà â ñðåäíåì 20,8±3,28 ëåò, ïî-
âòîðíîðîäÿùèõ ñ êîðîòêèì èíòåðâàëîì ìåæäó ðîäàìè â ñðåäíåì 1±0,9 ãîäà, à òàêæå ó ïàöèåíòîê
ñ èçáûòî÷íîé ìàññîé òåëà è îæèðåíèåì. Ó 49 (68%) æåíùèí I îñíîâíîé ãðóïïå áûëà âûÿâëåíà
èçáûòî÷íàÿ ìàññà òåëà äî íàñòóïëåíèÿ áåðåìåííîñòè, îæèðåíèå 1 ñòåïåíè ó 13(18%), îæèðåíèå 2
ñòåïåíè ó 11(14%) æåíùèí. Ñðåäíÿÿ ìàññà ïëîäà ó ïàöèåíòîê ñ ñèìôèçèîïàòèÿìè ñîñòàâèëà
3800±500 ãðàìì. Ïî äàííûì óëüòðàçâóêîâîãî îáñëåäîâàíèÿ â I îñíîâíîé ãðóïïå âûÿâëåíî ñèì-
ôèçèò 1 ñòåïåíè ó 58 (80%) æåíùèí, 2 ñòåïåíè ó 11 (15%) è 3 ñòåïåíè ó 4 (5%), ïî ñðàâíåíèþ ñ
êîíòðîëüíîé ãðóïïîé. Ïî äàííûì ëàáîðàòîðíûõ îáñëåäîâàíèé â I îñíîâíîé ãðóïïå ó 66 (91%)
ïàöèåíòîê îòìå÷àëèñü íèçêèå óðîâíè ìàãíèÿ 0,72±0,10 ììîëü/ë, êàëüöèÿ èîíèçèðîâàííîãî
1,61±0,8 ììîëü/ë, ïðè ýòîì óðîâåíü ôîñôîðà îñòàâàëñÿ íåèçìåíåííûì 1,08 ììîëü/ë, è îòìå÷àë-
ñÿ äåôèöèò âèòàìèíà D 11,1±0,13ng/mL ó 27 (36,6%) æåíùèí, à ó 46 (63,4%) æåíùèí íåäîñòàòî÷-
íîñòü âèòàìèíà D 16,1±0,13ng/mL, ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé (ð<0,05).

Êëþ÷åâûå ñëîâà: ñèìôèçèò, ñèìôèçèîïàòèè, âèòàìèíà D, îæèðåíèå, ïîñëåðîäîâûå îñëîæíå-
íèÿ, ïîâðåæäåíèÿ òàçà, êàëüöèé èîíèçèðîâàííûé, ìàãíèé, ôîñôîð.

Àêòóàëüíîñòü. Âî âðåìÿ áåðåìåííîñòè ïðîèñõîäèò
óìåðåííîå ðàçìÿã÷åíèå ñî÷ëåíåíèé òàçà è ðàñòÿæå-
íèå ëîííîãî ñî÷ëåíåíèÿ, ÷òî ñïîñîáñòâóåò áëàãîïðè-
ÿòíîìó ïðîõîæäåíèþ ïëîäà ÷åðåç êîñòíûé òàç. Îä-
íàêî óêàçàííûå èçìåíåíèÿ ìîãóò ïåðåõîäèòü ôèçèî-
ëîãè÷åñêèå ãðàíèöû, ïðèâîäÿ ê ÷ðåçìåðíîìó ðàñ-
ñëàáëåíèþ ñî÷ëåíåíèé òàçà, ÷òî ñîïðîâîæäàåòñÿ ïî-
ÿâëåíèåì áîëåâîãî ñèíäðîìà è ðàñïîëàãàåò ê ðàçðû-
âó ëîáêîâîãî ñèìôèçà âî âðåìÿ ðîäîâ, îñîáåííî ïðè
ìåõàíè÷åñêèõ âîçäåéñòâèÿõ è îïåðàòèâíûõ âìåøà-
òåëüñòâàõ. Ñîãëàñíî äàííûì, ÷àñòîòà ýòîé ïàòîëîãèè
ñîñòàâëÿåò îò 0,03% äî 2,8% ñðåäè áåðåìåííûõ æåí-
ùèí [1]. Â íàñòîÿùåå âðåìÿ îò 20% äî 50% æåíùèí
ñòàëêèâàþòñÿ ñ ñèìôèçèîïàòèÿìè, êîòîðûé ìîæåò
ïðèâåñòè ê çíà÷èòåëüíîìó òðàâìàòèçìó è óõóäøåíèþ
êà÷åñòâà æèçíè êàê â ïåðèîä áåðåìåííîñòè, òàê è â
ïîñëåäóþùåì, ïîðîé ïðèâîäÿ ê âðåìåííîé èíâàëè-
äèçàöèè. ×èñëî ñëó÷àåâ ñèìôèçèîïàòèé âàðüèðóåò îò
0,12 äî 56% [3]. Òàêèå áîëüøèå êîëåáàíèÿ ÷àñòîòû
ñèìôèçèîïàòèé ìîæíî îáúÿñíèòü îòñóòñòâèåì åäè-
íîé äåôèíèöèè ýòîãî ïàòîëîãè÷åñêîãî ñîñòîÿíèÿ,
åäèíûõ äèàãíîñòè÷åñêèõ êðèòåðèåâ, à òàêæå íåäîñòà-
òî÷íûì âíèìàíèåì ê äàííîé ïðîáëåìå êàê ïàöèåí-
òîê, òàê è âðà÷åé. Ñëåäóåò òàêæå îòìåòèòü, ÷òî, ñîãëàñ-
íî äàííûì çàðóáåæíîé ëèòåðàòóðû, äî íàñòîÿùåãî
âðåìåíè íåò åäèíîãî âçãëÿäà íà ýòèîëîãèþ è ïàòîãå-
íåç ñèìôèçèîïàòèè.

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ: èçó÷èòü êëèíè-
êî-àíàìíåñòè÷åñêèå, óëüòðàçâóêîâûå äàííûå, à òàê-

æå ïîêàçàòåëè èîíèçèðîâàííîãî êàëüöèÿ, ìàãíèÿ,
ôîñôîðà è âèòàìèíà D â êðîâè ó áåðåìåííûõ æåí-
ùèí ñ ñèìôèçèîïàòèÿìè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ: Â îáñëåäî-
âàíèå âêëþ÷åíû 107 áåðåìåííûå æåíùèí â âîçðàñòå
îò 18 äî 38 ëåò, ñ êëèíè÷åñêèìè ïðîÿâëåíèÿìè ñèì-
ôèçèîïàòèÿìè, îáðàòèâøèõñÿ â «ÐÑÍÏÌÖÇÌèÐ» è
Êèáðàéñêèé ðîäèëüíûé äîì. Áûëè ïðîàíàëèçèðîâà-
íû êëèíèêî-àíàìíåñòè÷åñêèå äàííûå, õàðàêòåð êëè-
íè÷åñêèõ ïðîÿâëåíèé ñèìôèçèòîâ, óëüòðàçâóêîâûå,
ëàáîðàòîðíûå äàííûå îïðåäåëåíèå ñîäåðæàíèÿ ìàã-
íèÿ, èîíèçèðîâàííîãî êàëüöèÿ, ôîñôîðà è óðîâíÿ
âèòàìèíà D â êðîâè.

Ìû ïðîâîäèëè óëüòðàçâóêîâîå îáñëåäîâàíèå íà
ñîâðåìåííîì ÓÇÈ àïïàðàòå ýêñïåðòíîãî êëàññà
MindrayDC-70 ñ ÷óâñòâèòåëüíîñòüþ äàò÷èêà 3-3,5
ÌÃö. Ëàáîðàòîðíûå èññëåäîâàíèå ïðîâîäèëè íà àâ-
òîìàòè÷åñêîì áèîõèìè÷åñêîì àíàëèçàòîðå Biosystem
A15 (Èñïàíèÿ). Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòà-
òîâ èññëåäîâàíèÿ ïðîâîäèëîñü îáùåïðèíÿòûì ìåòî-
äîì ñ èñïîëüçîâàíèåì ïåðñîíàëüíîãî êîìïüþòåðà,
ïðîãðàìì Microsoft Word, Microsoft Excel.

Ðåçóëüòàòû èññëåäîâàíèÿ: Îáñëåäóåìûå áûëè ðàç-
äåëåíû íà êëèíè÷åñêèå ãðóïïû: â I îñíîâíóþ ãðóïïó
âîøëè 73 áåðåìåííûå æåíùèíû ñ ñèìôèçèîïàòèÿìè
âî II è III òðèìåñòðå áåðåìåííîñòè, âî II êîíòðîëüíóþ
ãðóïïó 34 áåðåìåííûõ áåç äàííîé ïàòîëîãèè.

Äàííûå àíàëèçà ïîêàçàëè, ÷òî ñèìôèçèîïàòèÿ
÷àùå âñòðå÷àåòñÿ ó æåíùèí ìîëîäîãî âîçðàñòà â ñðåä-
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íåì 20,8±3,28 ëåò è ó ïîâòîðíîðîäÿùèõ æåíùèí ñ
êîðîòêèì èíòåðâàëîì ìåæäó ðîäàìè 1±0,9 ãîä, à òàê-
æå ó æåíùèí, ðîæàâøèõ êðóïíûõ äåòåé â ñðåäíåì
ìàññà ïëîäà 3800±500ãð. Äëÿ ïîñòàíîâêè äèàãíîçà
ó÷èòûâàëè êëèíè÷åñêóþ êàðòèíó, êîòîðàÿ õàðàêòåðè-
çóåòñÿ ìíîãèìè ñèìïòîìàìè, íî îñíîâíûìè ÿâëÿþò-
ñÿ ðàñõîæäåíèå ëîííîãî ñî÷ëåíåíèÿ è áîëè â îáëàñ-
òè ëîáêîâîãî ñèìôèçà. Ïî÷òè âñå áåðåìåííûå ñ ñèì-
ôèçèîïàòèÿìè 91,3% óêàçûâàëè íà áîëü ïðè ïàëüïà-
öèè ëîííîãî ñî÷ëåíåíèÿ è ïðè ïåðåìåíå ïîëîæåíèÿ
òåëà. Ïðèìåðíî ó êàæäîé äåñÿòîé áåðåìåííîé ñ ñèì-
ôèçèîïàòèÿìè íàáëþäàëèñü îòåê è íàáóõàíèå íàä
ëîíîì, «óòèíàÿ ïîõîäêà», áîëü ïðè áèëàòåðàëüíîì
ñäàâëåíèè òàçà, íàïðÿæåíèè ÿãîäè÷íûõ è ïðèâîäÿ-
ùèõ ìûøö. Ïðè âûðàæåííîé êëèíè÷åñêîé êàðòèíå
ñèìôèçèîïàòèé ÷àñòî íàáëþäàëè ïîëîæèòåëüíûé
ñèìïòîì Òðåíäåëåíáóðãà 19,1%, ïîëîæèòåëüíûé ïðè-
çíàê Patrick 47,5%, ïîëîæèòåëüíûé òåñò íà íåâîçìîæ-
íîñòü àêòèâíîãî ïîî÷åðåäíîãî ïîäúåìà ðàçîãíóòûõ
íîã 7,82% è äð.

Ó æåíùèí â I îñíîâíîé ãðóïïå îòìå÷àëè èçáûòî÷-
íóþ ìàññó òåëà ó 49 (68%) æåíùèí, îæèðåíèå 1 ñòå-
ïåíè ó 13 (18 %), îæèðåíèå 2 ñòåïåíè ó 11(14%)  ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé (ñì.òàáëèöó ¹1).

Òàáëèöà 1
Ðåçóëüòàòû îöåíêè èíäåêñà ìàññû òåëà

ó æåíùèí îñíîâíîé ãðóïïû

Òàêèì îáðàçîì, ðåçóëüòàòû îáñëåäîâàíèÿ ïîêàçà-
ëè, ÷òî â I-îé îñíîâíîé ãðóïïå èçáûòî÷íàÿ ìàññà òåëà
áûëà âûÿâëåíî ó 49(68%) äî íàñòóïëåíèå áåðåìåí-
íîñòè , îæèðåíèå 1 ñòåïåíè ó 13(18%) , îæèðåíèå 2
ñòåïåíè ó 11(14%) ïàöèåíòîê ïî ñðàâíåíèþ ñî II-îé
êîíòðîëüíîé ãðóïïîé.

Äëÿ îïðåäåëåíèÿ ñòåïåíè òÿæåñòè ñèìôèçèîïà-
òèé, êðîìå âûðàæåííîñòè áîëåâîãî êîìïîíåíòà, âàæ-
íî îöåíèòü âåëè÷èíó ðàñõîæäåíèÿ ëîáêîâûõ êîñòåé,
âûðàæåííîñòü àíàòîìè÷åñêèõ èçìåíåíèé â ëîííîì
ñî÷ëåíåíèè è ïðèëåãàþùèõ ëîáêîâûõ êîñòÿõ. Íàìè
áûëî ïðîâåäåíî óëüòðàçâóêîâîå èññëåäîâàíèå ëîííî-
ãî ñî÷ëåíåíèÿ. Èññëåäîâàíèå íà÷èíàëè ñ èçó÷åíèÿ
âåðõíåãî êðàÿ ëîáêîâîãî ñèìôèçà, ïîñòåïåííî îïóñ-
êàëèñü ïî åãî õîäó âíèç. Çàìåðû ïðîâîäèëè â íåñêîëü-
êèõ òî÷êàõ, â ïðåäåëàõ ÷åòêî âèäèìûõ ãðàíèö ëîáêî-
âûõ êîñòåé. Â ðåçóëüòàòå èññëåäîâàíèÿ óñòàíàâëèâà-
ëè ìàêñèìàëüíûé äèàñòàç ëîáêîâîãî ñèìôèçà. Ïî
ìåðå òå÷åíèÿ áåðåìåííîñòè ðàñõîæäåíèå ëîáêîâîãî
ñèìôèçà âîçðàñòàåò è ïðè äîíîøåííîé áåðåìåííîñ-
òè ñîñòàâëÿåò 5,22±0,54 ìì, ïîñëå ðîäîâ 4-5-å ñóòêè
ñîñòàâëÿåò 4,5±0,9 ìì. Ïî äàííûì óëüòðàçâóêîâîãî
îáñëåäîâàíèÿ, ïî êëàññèôèêàöèè Ë.Â. Âàíèíà (1954),
Ë.Ñ. Ïåðñèàíèíîâ (1964ã) ðàñõîæäåíèå ëîííîãî ñî-
÷ëåíåíèÿ âûÿâëåíî: I îñíîâíîé ãðóïïå 1 ñòåïåíè ó 53
(80%), 2 ñòåïåíè ó 11 (15%) è 3 ñòåïåíè ó 4 (5%), ïî
ñðàâíåíèþ ñî II êîíòðîëüíîé ãðóïïîé (ñì.òàáëèöó
¹2).

Òàáëèöà 2
Ðåçóëüòàòû óëüòðàçâóêîâîãî îáñëåäîâàíèÿ.

Ðåçóëüòàòû óëüòðàçâóêîâîãî îáñëåäîâàíèÿ ëîííî-
ãî ñî÷ëåíåíèÿ ïîêàçàëè, ÷òî â I-îé îñíîâíîé ãðóïïû
îáíàðóæèëè çíà÷èòåëüíûå èçìåíåíèÿ è ðàñõîæäåíèÿ
ëîííîãî ñî÷ëåíåíèÿ ñèìôèçèò 1 ñòåïåíè 0,6- 0,9 ìì
ó 58(80%) ïàöèåíòîê , 2 ñòåïåíè 10- 18 ìì ó 11(15%) è
3 ñòåïåíè áîëåå 20 ìì ó 4(5%) ïî ñðàâíåíèþ ñ êîíò-
ðîëüíîé ãðóïïîé. Ïðè ýòîì ó æåíùèí âî II-îé êîíò-
ðîëüíîé ãðóïïå ó áîëüøèíñòâà 34(100%) íàáëþäàëîñü
ôèçèîëîãè÷åñêîå ðàñõîæäåíèå ëîííîãî ñî÷ëåíåíèÿ
5,22±0,54 ìì.

Ñëåäóþùèì ýòàïîì ïðîâåäåíèÿ îáñëåäîâàíèé ÿâè-
ëîñü àíàëèç óðîâíÿ ìàãíèÿ, èîíèçèðîâàííîãî êàëü-
öèÿ, ôîñôîðà è óðîâíÿ âèòàìèíà D. Àíàëèç óðîâíÿ
ìèêðîýëåìåíòîâ è âèòàìèíà D ïîêàçàë, ÷òî â îñíîâ-
íîé ãðóïïå ó 66 (91%) ïàöèåíòîê îòìå÷àëèñü íèçêèå
óðîâíè ìàãíèÿ 0,72±0,10 ììîëü/ë è êàëüöèÿ èîíè-
çèðîâàííîãî 1,61±0,8 ììîëü/ë, ïðè ýòîì óðîâåíü ôîñ-
ôîðà îñòàâàëñÿ íåèçìåííûì 1,08 ììîëü/ë. Òàêæå
îòìå÷àëñÿ äåôèöèò âèòàìèíà D 9,1±0,13 ng/mL ó 27
(36,6%) æåíùèí è íåäîñòàòî÷íîñòü âèòàìèíà D
16,1±0,13 ng/mL ó 46 (63,4%) æåíùèí, ïî ñðàâíåíèþ
cî II êîíòðîëüíîé ãðóïïîé (ñì.òàáëèöó ¹3).

Òàáëèöà 3
Ðåçóëüòàòû îïðåäåëåíèÿ ñîäåðæàíèÿ ìàãíèÿ,

ôîñôîðà, êàëüöèÿ èîíèçèðîâàííîãî, âèòàìèíà D

Ïðèìå÷àíèå: * - ðàçëè÷èÿ îòíîñèòåëüíî äàííûõ
îñíîâíîé ãðóïïû è ãðóïïû êîíòðîëÿ (ð<0,05).

Ðåçóëüòàòû ëàáîðàòîðíîãî îáñëåäîâàíèÿ ìèêðî-
ýëåìåíòîâ ïîêàçàë, ÷òî ó æåíùèí â I-îé îñíîâíîé
ãðóïïû, êîíöåíòðàöèÿ ìàãíèÿ â ñðåäíåì ñîñòàâèëî
0,72±0,10 ììîëü/ë, ÷òî îòìå÷àëîñü â 1,5 ðàçà íèæå,

àáñ %
Èçáûòî÷íàÿ ìàññà òåëà 49 68

Îæèðåíèå 1 ñòåïåíè 13 18

Îæèðåíèå 2 ñòåïåíè 11 14

àáñ % àáñ %
Ôèçèîëîãè÷åñêîå

ðàññõîæäåíèå - - 34 100

Ñèìôèçèò 1 ñòåïåíè 58 80 - -

Ñèìôèçèò 2 ñòåïåíè 11 15 - -

Ñèôèçèò 3 ñòåïåíè 4 5 - -

Èçó÷àåìûå
ïàðàìåòðû

Èññëåäóåìûå ãðóïïû

Îñíîâíàÿ
ãðóïïà n=73

Êîíòðîðëüíàÿ
ãðóïïà n=34

Èçó÷àåìûå
ïàðàìåòðû ÈÌÒ

I-îñíîâíàÿ ãðóïïà
n=73

Ìàãíèé

[ììîëü/ë] 0,72±0,10 * 1,01±0,10

Êàëüöèé

èîíèçèðîâàííûé

[ììîëü/ë] 1,61±0,8* 3,8±0,8

Ôîñôîð

[ììîëü/ë] 1,08* 2,01

Âèòàìèí D

[ng/ml] 9,1±0,13* 39±2,3

Èçó÷àåìûå
ïàðàìåòðû

Îáñëåäóåìûå ãðóïïû

Îñíîâíàÿ
ãðóïïà n=73

II-êîíòðîëüíàÿ
ãðóïïà n=34
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÷åì âî II-îé êîíòðîëüíîé ãðóïïå. Óðîâåíü êàëüöèÿ
èîíèçèðîâàííîãî â I-îé îñíîâíîé ãðóïïû 1,61±0,8
ììîëü/ë â 2,5 ðàçà íèæå ÷åì âî II-îé êîíòðîëüíîé
ãðóïïå 3,8±0,8 ììîëü/ë, óðîâåíü ôîñôîðà îñòàåòñÿ
íåèçìåíåííûì â I-îé è II-îé ãðóïïàõ. Â I-îé îñíîâ-
íîé ãðóïïå îòìå÷àëñÿ âûðàæåííûé äåôèöèò âèòàìè-
íà D ó 27 (36,6%) ñðåäíÿÿ êîíöåíòðàöèÿ âèòàìèíà D
ñîñòàâëÿë 9,1±0,13 ng/ml, ÷òî â 4 ðàçà íèæå ïî ñðàâ-
íåíèþ ñ êîíòðîëüíîé ãðóïïîé, à íåäîñòàòî÷íîñòü âè-
òàìèíà D áûëî âûÿâëåíî ó 46 (63,4%) æåíùèí ñðåä-
íÿÿ êîíöåíòðàöèÿ ñîñòàâèëà 16,1±0,13 ng/mL â 2,5
ðàçà íèæå ÷åì ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé.

  Òàêèì îáðàçîì, ïîëó÷åííûå äàííûå óêàçûâàþò
íà áîëåå âûñîêóþ ÷àñòîòó âñòðå÷àåìîñòè îæèðåíèÿ,
îñîáåííî I è II ñòåïåíè, â ïåðâîé îñíîâíîé ãðóïïå ïî
ñðàâíåíèþ ñ êîíòðîëüíîé. Ýòî ñâèäåòåëüñòâóåò î íå-
îáõîäèìîñòè ðàçðàáîòêè ñïåöèàëèçèðîâàííûõ ïðî-
ãðàìì, íàïðàâëåííûõ íà êîððåêöèþ ìàññû òåëà äî
áåðåìåííîñòè è ìåòàáîëè÷åñêèõ ïîêàçàòåëåé ó áåðå-
ìåííûõ æåíùèí. Êðîìå òîãî, ñíèæåíèå óðîâíÿ ìèê-

ðîýëåìåíòîâ è âèòàìèíà D òðåáóåò âîñïîëíåíèÿ ïî-
ñðåäñòâîì ïèòàíèÿ èëè ïðèìåíåíèÿ ïðåïàðàòîâ äî
íàñòóïëåíèÿ áåðåìåííîñòè, â ïåðèîä áåðåìåííîñòè
è â ïîñëåðîäîâîì ïåðèîäå.

Âûâîäû:
1. Óëüòðàçâóêîâîå îáñëåäîâàíèå âûÿâèëî ðàñ-

õîæäåíèå ëîííîãî ñî÷ëåíåíèÿ ó 58 ïàöèåíòîê (80%)
ïåðâîé ñòåïåíè, ó 11 ïàöèåíòîê (15%) âòîðîé ñòåïåíè
è ó 4 ïàöèåíòîê (5%) òðåòüåé ñòåïåíè, ÷òî çíà÷èòåëü-
íî îòëè÷àåòñÿ îò ïîêàçàòåëåé êîíòðîëüíîé ãðóïïû.

2. Ïîêàçàòåëè ìàãíèÿ íèæå â 1,5 ðàçà â I-îé ãðóï-
ïå, ÷åì âî II-îé ãðóïïå è â ñðåäíåì ñîñòàâëÿåò
0,72±0,10 ììîëü/ë.

3. Ïîêàçàòåëè èîíèçèðîâàííîãî êàëüöèÿ íèæå â
2,5 ðàçà â I-îé ãðóïïå, ÷åì âî II-îé ãðóïïå è â ñðåä-
íåì ñîñòàâëÿåò 1,61±0,8 ììîëü/ë.

4. Ïîêàçàòåëè Âèòàìèíà D â 4 ðàçà íèæå â I-îé
ãðóïïå,ïî ñðàâíåíèþ ñî II-îé êîíòðîëüíîé ãðóïïîé,
íèçêèå óðîâíè Âèòàìèíà D ìîæíî ðàñöåíèâàòü, êàê
îäèí èç ïðè÷èí ðàçâèòèÿ ñèìôèçèîïàòèé.
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«Ñòàíäàðòû ISO â êëèíèêàõ:
äâèæåíèå âïåðåä è âíåäðåíèå»
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Àííîòàöèÿ
Â äàííîé ñòàòüå àíàëèçèðóþòñÿ âàæíîñòü è ïðàêòè÷åñêèå àñïåêòû âíåäðåíèÿ ìåæäóíàðîäíûõ ñòàíäàð-

òîâ ISO â êëèíèêàõ, â ÷àñòíîñòè, ñòàíäàðòà ISO 9001. Ñòàíäàðòû ISO îòìå÷åíû êàê âàæíûé ôàêòîð ïîâûøå-
íèÿ êà÷åñòâà è áåçîïàñíîñòè ìåäèöèíñêèõ óñëóã, îïòèìèçàöèè âíóòðåííèõ ïðîöåññîâ è îáåñïå÷åíèÿ óäîâ-
ëåòâîðåííîñòè ïàöèåíòîâ. Àâòîð ïîä÷åðêèâàåò âàæíîñòü îïðåäåëåíèÿ è àâòîìàòèçàöèè ïðîöåññîâ â êëè-
íèêàõ, ðåãóëÿðíîãî îáó÷åíèÿ ïåðñîíàëà, à òàêæå ìîíèòîðèíãà è îöåíêè äëÿ ýôôåêòèâíîãî âíåäðåíèÿ ñòàí-
äàðòîâ ISO. Â ñòàòüå îáîñíîâàíî, ÷òî ñòàíäàðòû ISO ÿâëÿþòñÿ èíñòðóìåíòîì íå òîëüêî äëÿ ïîâûøåíèÿ
êîíêóðåíòîñïîñîáíîñòè, íî è äëÿ óëó÷øåíèÿ äåÿòåëüíîñòè êëèíèêè íà ñòðàòåãè÷åñêîì óðîâíå.

Êëþ÷åâûå ñëîâà: ñòàíäàðòû ISO, óïðàâëåíèå êëèíèêîé, ISO 9001, êà÷åñòâî ìåäèöèíñêîãî îáñëóæèâà-
íèÿ, áåçîïàñíîñòü, àâòîìàòèçàöèÿ ïðîöåññîâ, ïîäãîòîâêà ïåðñîíàëà, ñèñòåìà ìåíåäæìåíòà.

Annotation
This article analyzes the significance and practical aspects of implementing international ISO standards in clinics,

particularly the ISO 9001 standard. ISO standards are highlighted as a crucial factor in enhancing the quality and
safety of medical services, optimizing internal processes, and ensuring patient satisfaction. The author emphasizes
the importance of identifying and automating processes in clinics, conducting regular staff training, and
implementing monitoring and evaluation for the effective adoption of ISO standards. The article substantiates that
ISO standards serve not only as a tool for increasing competitiveness but also as a means for improving clinic
operations at a strategic level.

Keywords: ISO standards, clinic management, ISO 9001, quality of medical services, safety, process automation,
staff training, management system.

Annotatsiya
Ushbu maqolada klinikalarda ISO xalqaro standartlarini, xususan, ISO 9001 standartini joriy etishning ahamiyati

va amaliy jihatlari tahlil qilingan. ISO standartlari tibbiy xizmatlarning sifati va xavfsizligini oshirish, ichki
jarayonlarni optimallashtirish va patsiyentlar qoniqishini ta’minlashda muhim omil sifatida qayd etilgan. Muallif
klinikalarda jarayonlarni aniqlash va avtomatlashtirish, xodimlarni muntazam o‘qitish, hamda ISO standartlarini
samarali joriy etish uchun kuzatuv va baholashning ahamiyatini ta’kidlaydi. Maqolada ISO standartlari nafaqat
raqobatbardoshlikni oshirish, balki klinika faoliyatini strategik darajada yaxshilash vositasi ekanligi asoslab berilgan.

Kalit so‘zlar: ISO standartlari, klinika boshqaruvi, ISO 9001, tibbiy xizmat sifati, xavfsizlik, jarayonni
avtomatlashtirish, xodimlar tayyorgarligi, menejment tizimi.
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Ñòàíäàðòû ISO, èëè Ìåæäóíàðîä-
íûå ñòàíäàðòû îðãàíèçàöèè, ïðåä-
ñòàâëÿþò ñîáîé íàáîð ðåêîìåíäàöèé
è òðåáîâàíèé, ðàçðàáîòàííûõ äëÿ
îáåñïå÷åíèÿ êà÷åñòâà, áåçîïàñíîñòè è
ýôôåêòèâíîñòè ðàçëè÷íûõ ïðîöåññîâ
è óñëóã â ñàìûõ ðàçíûõ îòðàñëÿõ. Â
ïîñëåäíèå äåñÿòèëåòèÿ ñòàíäàðòû
ISO, îñîáåííî ISO 9001, ïðèîáðåëè
îñîáóþ çíà÷èìîñòü â ñôåðå ìåäèöèí-
ñêèõ óñëóã, ãäå êà÷åñòâî îáñëóæèâà-
íèÿ è áåçîïàñíîñòü ïàöèåíòîâ ÿâëÿ-
þòñÿ ïðèîðèòåòíûìè çàäà÷àìè. Â óñ-
ëîâèÿõ ñòðåìèòåëüíîãî ðàçâèòèÿ òåõ-
íîëîãèé è óâåëè÷åíèÿ òðåáîâàíèé ñî
ñòîðîíû ïàöèåíòîâ è ðåãóëÿòîðîâ,
âíåäðåíèå ñòàíäàðòîâ ISO ñòàíîâèò-
ñÿ íå ïðîñòî æåëàòåëüíûì, à íåîáõî-
äèìûì óñëîâèåì äëÿ óñïåøíîé ðàáî-
òû êëèíèê è ìåäèöèíñêèõ ó÷ðåæäå-
íèé.

Àêòóàëüíîñòü äàííîé òåìû îáóñ-
ëîâëåíà òåì, ÷òî â ñîâðåìåííîì ìèðå,
ãäå êîíêóðåíöèÿ â ñôåðå çäðàâîîõðà-
íåíèÿ âîçðàñòàåò, êëèíèêè äîëæíû
ñòðåìèòüñÿ ê ïîâûøåíèþ êà÷åñòâà
ñâîèõ óñëóã. Ñòàíäàðòû ISO ïðåäîñ-
òàâëÿþò ñòðóêòóðó è èíñòðóìåíòû,
êîòîðûå ïîìîãàþò ìåäèöèíñêèì ó÷-
ðåæäåíèÿì íå òîëüêî ñîîòâåòñòâîâàòü
òðåáîâàíèÿì, íî è ïðåâîñõîäèòü èõ.
Âíåäðåíèå ñòàíäàðòîâ ISO â êëèíèêàõ
ïîçâîëÿåò íå òîëüêî óëó÷øèòü êà÷å-
ñòâî îáñëóæèâàíèÿ, íî è îïòèìèçèðî-
âàòü âíóòðåííèå ïðîöåññû, ÷òî â ñâîþ
î÷åðåäü âåäåò ê ñíèæåíèþ çàòðàò è
ïîâûøåíèþ óäîâëåòâîðåííîñòè ïà-
öèåíòîâ.

Êëþ÷åâûì àñïåêòîì óñïåøíîãî
âíåäðåíèÿ ñòàíäàðòîâ ISO ÿâëÿåòñÿ
èäåíòèôèêàöèÿ ïðîöåññîâ è èõ ïîñ-
ëåäîâàòåëüíîñòü. Âàæíî ïîíèìàòü,
êàêèå ïðîöåññû íåîáõîäèìî îïòèìè-
çèðîâàòü è êàê îíè âçàèìîñâÿçàíû
äðóã ñ äðóãîì. Ýòî ïîçâîëèò ñîçäàòü
öåëîñòíóþ êàðòèíó ôóíêöèîíèðîâà-
íèÿ êëèíèêè è âûÿâèòü óçêèå ìåñòà,
òðåáóþùèå âíèìàíèÿ. Â ðàìêàõ ýòîé
ðàáîòû òàêæå áóäåò ðàññìîòðåíà àâ-
òîìàòèçàöèÿ ïðîöåññîâ êàê ÷àñòü ñè-
ñòåìû ìåíåäæìåíòà êà÷åñòâà. Àâòî-
ìàòèçàöèÿ ïîçâîëÿåò íå òîëüêî óïðî-
ñòèòü âûïîëíåíèå ðóòèííûõ çàäà÷, íî
è ïîâûñèòü òî÷íîñòü è ñêîðîñòü îáðà-
áîòêè èíôîðìàöèè, ÷òî êðèòè÷åñêè
âàæíî â óñëîâèÿõ ìåäèöèíñêîé ïðàê-
òèêè.

Âíå çàâèñèìîñòè îò ðàçìåðà è ìàñ-
øòàáà êëèíèêè, âíåäðåíèå ñòàíäàð-
òîâ ISO òðåáóåò ñåðüåçíîãî ïîäõîäà ê
îáó÷åíèþ ïåðñîíàëà. Ñîòðóäíèêè
äîëæíû îñîçíàâàòü, ÷òî èõ ðàáîòà
íàïðÿìóþ âëèÿåò íà êà÷åñòâî ïðåäî-
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ñòàâëÿåìûõ óñëóã è áåçîïàñíîñòü ïà-
öèåíòîâ. Îáó÷åíèå äîëæíî áûòü ðå-
ãóëÿðíûì è îõâàòûâàòü âñå óðîâíè
ïåðñîíàëà, íà÷èíàÿ îò ðóêîâîäñòâà äî
ìåäñåñòåð è òåõíè÷åñêèõ ñïåöèàëèñ-
òîâ. Ýòî ñîçäàñò êóëüòóðó êà÷åñòâà,
ïðèâèòà êàäðàì è ñôîðìèðóåò ó ñî-
òðóäíèêîâ ÷óâñòâî îòâåòñòâåííîñòè.

Âàæíûì àñïåêòîì ÿâëÿåòñÿ òàêæå
íåîáõîäèìîñòü ïîñòîÿííîãî ìîíèòî-
ðèíãà è îöåíêè ýôôåêòèâíîñòè âíå-
äðåíèÿ ñòàíäàðòîâ ISO. Êëèíèêàì íå-
îáõîäèìî óñòàíàâëèâàòü ïîêàçàòåëè,
ïî êîòîðûì áóäåò îöåíèâàòüñÿ óðî-
âåíü êà÷åñòâà è ýôôåêòèâíîñòü ðàáî-
òû. Òàêîé ïîäõîä ïîçâîëèò íå òîëüêî
âûÿâëÿòü ïðîáëåìû, íî è ïðèíèìàòü
ìåðû ïî èõ óñòðàíåíèþ äî òîãî, êàê
îíè ñêàæóòñÿ íà ïàöèåíòàõ.

Ñòðàíû, àêòèâíî âíåäðÿþùèå
ñòàíäàðòû ISO â ñâîèõ ìåäèöèíñêèõ
ó÷ðåæäåíèÿõ, çíà÷èòåëüíî îïåðåæà-
þò òåõ, êòî ýòîãî íå äåëàåò. Ýòî ãîâî-
ðèò î òîì, ÷òî ñòàíäàðòû ISO íå ïðî-
ñòî ìîäíîå âåÿíèå, à íåîáõîäèìûé
ýëåìåíò äëÿ îáåñïå÷åíèÿ âûñîêèõ
ñòàíäàðòîâ îáñëóæèâàíèÿ. Òàêèì îá-
ðàçîì, ïðîãðåññèâíûå êëèíèêè, ñòðå-
ìÿùèåñÿ ê óëó÷øåíèþ, îòêðûâàþò
íîâûå ãîðèçîíòû äëÿ ñâîåãî ðàçâè-
òèÿ, ïåðåõîäÿ íà áîëåå âûñîêèé óðî-
âåíü óïðàâëåíèÿ êà÷åñòâîì.

Âíåäðåíèå ñòàíäàðòîâ ISO â êëè-
íèêàõ íåñåò â ñåáå ðÿä âàæíåéøèõ
öåëåé, êîòîðûå ñïîñîáñòâóþò óëó÷øå-
íèþ êà÷åñòâà ïðåäîñòàâëÿåìûõ ìåäè-
öèíñêèõ óñëóã è ïîâûøåíèþ óðîâíÿ
óäîâëåòâîðåííîñòè ïàöèåíòîâ. Îñ-
íîâíàÿ öåëü çàêëþ÷àåòñÿ â ñîçäàíèè
ñèñòåìû óïðàâëåíèÿ êà÷åñòâîì, êîòî-

ðàÿ ñïîñîáñòâóåò íåïðåðûâíîìó óëó÷-
øåíèþ âñåõ ïðîöåññîâ êëèíèêè. Ýòî
âêëþ÷àåò âñå àñïåêòû, íà÷èíàÿ îò ðà-
áîòû ñ ïàöèåíòàìè è çàêàí÷èâàÿ ëî-
ãèñòèêîé è óïðàâëåíèåì ðåñóðñàìè.
Îäíèì èç êðàåóãîëüíûõ êàìíåé ïðè
âíåäðåíèè ñòàíäàðòîâ ÿâëÿåòñÿ ôîð-
ìèðîâàíèå íåïðåðûâíîãî öèêëà ïëà-
íèðîâàíèÿ, âûïîëíåíèÿ, ïðîâåðêè è
äåéñòâèÿ (PDCA), ÷òî ïîçâîëÿåò íå
òîëüêî âûÿâëÿòü ïðîáëåìíûå îáëàñ-
òè, íî è îïåðàòèâíî ðåàãèðîâàòü íà
èçìåíåíèÿ âíóòðè îðãàíèçàöèè.

Îñíîâíîé öåëüþ ïðèìåíåíèÿ ýòèõ
ñòàíäàðòîâ ÿâëÿåòñÿ îáåñïå÷åíèå âû-
ñîêîãî óðîâíÿ êà÷åñòâà ìåäèöèíñêèõ
óñëóã è óïðàâëåíèå ðèñêàìè, ñâÿçàí-
íûìè ñ ïðåäîñòàâëåíèåì òàêèõ óñëóã.
Ýòî îòðàæàåòñÿ â áîëåå ÷åòêîé ñòðóê-
òóðå ïðîöåññîâ, êîòîðàÿ ïîçâîëÿåò
çíà÷èòåëüíî ñîêðàòèòü îøèáêè è ïî-
âûñèòü áåçîïàñíîñòü.

Òàêèì îáðàçîì, âíåäðåíèå ñòàí-
äàðòîâ ISO â êëèíèêàõ — ýòî íå ïðî-
ñòî ôîðìàëüíîñòü, à ñòðàòåãè÷åñêèé
øàã, êîòîðûé îòêðûâàåò íîâûå ãîðè-
çîíòû äëÿ ðàçâèòèÿ è óëó÷øåíèÿ êà-
÷åñòâà ìåäèöèíñêèõ óñëóã. Ýòî äâèæå-
íèå âïåðåä, êîòîðîå òðåáóåò îò âñåõ
ó÷àñòíèêîâ ïðîöåññà àêòèâíîãî ó÷àñ-
òèÿ, ãîòîâíîñòè ê èçìåíåíèÿì è
ñòðåìëåíèÿ ê ïîñòîÿííîìó ñîâåðøåí-
ñòâîâàíèþ. Â êîíå÷íîì èòîãå, èìåí-
íî òàêèå óñèëèÿ ïîçâîëÿò êëèíèêàì
íå òîëüêî ñîîòâåòñòâîâàòü ñîâðåìåí-
íûì òðåáîâàíèÿì, íî è ñòàòü ëèäåðà-
ìè â îáëàñòè ïðåäîñòàâëåíèÿ ìåäè-
öèíñêèõ óñëóã, îáåñïå÷èâàÿ âûñîêèå
ñòàíäàðòû êà÷åñòâà è óäîâëåòâîðåí-
íîñòü ïàöèåíòîâ.
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Moyak spermatozoidlari: topilish darajasi
va EKU dasturlarining natijalari

Annotatsiya
Obstruktiv bo‘lmagan (sekretor) azoospermiya tashxisi

qo‘yilgan juftliklarda bepushtlikni davolashda mikro-TESE dan
foydalanish EKU dasturlarining yuqori samaradorligini ko‘rsatadi.

Tadqiqotning maqsadi: azospermiya bilan og‘rigan bemorlar
bilan ishlash samaradorligi, sekretor va ekskretor nisbatlarini
aniqlash va umumiy spermatozoidlar topilish darajasi o‘rganildi.
Klinik homiladorlikning darajasi, tirik tug‘ilish darajasi,
shuningdek, erkak va ayol yoshining ularga ta’siri ko’rsatkichlari
aniqlandi.

Tadqiqot materiallari va usullari: mikro-TESEdan so‘ng moyak
spermatozoidlari bilan oositlarni urug‘lantirish yordamida erkak
omilli bepushtlik bilan og‘rigan 243 juft bemorlarni davolash
natijalari tahlil qilindi.

Natijalar: umumiy muvaffaqiyatli urug‘lantirish darajasi 51,0%,
klinik homiladorlik darajasi 48%, umumiy homiladorlik darajasi
26%.

Xulosa: sekretor azoospermiya tashxisi qo‘yilgan bemorlarda
mikro-TESE yordamida bepushtlikni davolash uchun yaxshi
istiqbollar mavjud.

Kalit so‘zlar: yordamchi reproduktiv texnologiyalar, obstruktiv
bo‘lmagan azospermiya, sperma olish usullari, moyak
mikrodiseksiyasi, spermatozoidlar topilish darajasi, klinik
homiladorlik darajasi.

Fedoraxina O.Y.1, ToirovaS.T.1,  RaximjonovJ.R.2

1 «Doctor D IVF» klinikasi, Toshkent, O‘zbekiston
2 «Doctor D» ko‘p tarmoqli tibbiyot markazi,

Toshkent, O‘zbekiston
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Testicular sperm: extraction frequency
and IVF program outcomes

Annotation
The use of micro-TESE in the treatment of infertility in

couples diagnosed with NOA shows high efficiency of IVF
programs.

Objective: the effectiveness of working with patients with
azoospermia, identifying the proportions of NOA and OA,
determining the overall SRR indicator was studied. The
cumulative clinical pregnancy rate (CPR), live birth rate (LBR),
as well as the influence of male and female age factors on them
were determined.

Research materials and methods: the results of treatment
of 243 married couples of patients with male factor infertility
with fertilization of oocytes with testicular sperm after micro-
TESE were analyzed.

Results: the overall successful SRR was 51.0%, clinical
pregnancy rate – 48%, cumulative LBR – 26%.

Conclusions: There are good prospects for treating infertility
in patients with NOA using micro-TESE.

Keywords:  àssisted reproductive technologies, non-
obstructive azoospermia, sperm retrieval methods, testicular
microdissection, sperm retrieval rate, clinical pregnancy rate.

Fedorakhina O.Y.1, Toirova S.T.1,  Rakhimjonov J.R.2

1 «Doctor D IVF» Clinic, Tashkent, Uzbekistan.
2 «Hospital Doctor D», Tashkent, Uzbekistan
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Òåñòèêóëÿðíûå ñïåðìàòîçîèäû: ÷àñòîòà
èçâëå÷åíèÿ è èñõîäû ïðîãðàìì ÝÊÎ

Àííîòàöèÿ
Ïðèìåíåíèå ìèêðî–TESE ïðè ëå÷åíèè áåñïëîäèÿ ó ïàð ñ

äèàãíîçîì ÍÎÀ ïîêàçûâàåò âûñîêóþ ðåçóëüòàòèâíîñòü ïðî-
ãðàìì ÝÊÎ.

Öåëü: èññëåäîâàëàñü ýôôåêòèâíîñòü ðàáîòû ñ ïàöèåíòàìè ñ
àçîîñïåðìèåé, âûÿâëåíèå äîëåé ÍÎÀ è ÎÀ, îïðåäåëåíèå îá-
ùåãî ïîêàçàòåëÿ ×ÈÑ. Îïðåäåëÿëèñü ïîêàçàòåëè êóìóëÿòèâ-
íîé ÷àñòîòû êëèíè÷åñêîé áåðåìåííîñòè (×ÊÁ), ÷àñòîòû æè-
âîðîæäåíèÿ (×Æ), à òàêæå âëèÿíèå íà íèõ ôàêòîðà ìóæñêîãî
è æåíñêîãî âîçðàñòà.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ: ïðîàíàëèçèðîâàíû
ðåçóëüòàòû ëå÷åíèÿ 243 ñóïðóæåñêèõ ïàð ïàöèåíòîâ ñ ìóæñ-
êèì ôàêòîðîì áåñïëîäèÿ ñ ïðîâåäåíèåì îïëîäîòâîðåíèÿ îîöè-
òîâ òåñòèêóëÿðíûìè ñïåðìàòîçîèäàìè ïîñëå ìèêðî–TESE.

Ðåçóëüòàòû: îáùàÿ óñïåøíàÿ ×ÈÑ ñîñòàâèëà 51,0%, ×ÊÁ –
48%, êóìóëÿòèâíàÿ ×Æ – 26%.

Âûâîäû: ñóùåñòâóþò õîðîøèå ïåðñïåêòèâû ëå÷åíèÿ áåñïëî-
äèÿ ïàöèåíòîâ ñ ÍÎÀ ñ èñïîëüçîâàíèåì ìèêðî–TESE.

Êëþ÷åâûå ñëîâà: âñïîìîãàòåëüíûå ðåïðîäóêòèâíûå òåõíî-
ëîãèè, íåîáñòðóêòèâíàÿ àçîîñïåðìèÿ, ìåòîäû èçâëå÷åíèÿ
ñïåðìû, ìèêðîäèññåêöèÿ ÿè÷åê, ÷àñòîòà èçâëå÷åíèÿ ñïåðìà-
òîçîèäîâ, ÷àñòîòà êëèíè÷åñêîé áåðåìåííîñòè.

Ôåäîðàõèíà O.Þ.1, Òîèðîâà Ñ.Ò.1, Ðàõèìæîíîâ Æ.Ð.2

1 Êëèíèêà «Doctor D IVF», Òàøêåíò, Óçáåêèñòàí
2 Ãîñïèòàëü «Doctor D», Òàøêåíò, Óçáåêèñòàí

Ïðèìåíåíèå âñïîìîãàòåëüíûõ
ðåïðîäóêòèâíûõ òåõíîëîãèé (ÂÐÒ)
ïîçâîëÿåò ðåøèòü ïðîáëåìó äåòîðîæ-
äåíèÿ ìíîãèõ ìóæ÷èí, â ýÿêóëÿòå êî-
òîðûõ ëèáî íåò ñïåðìàòîçîèäîâ, ëèáî
ìóæñêèå ãàìåòû íàõîäÿòñÿ â íåáîëü-
øîì êîëè÷åñòâå. Ýòî ñíèæàåò âåðîÿò-
íîñòü áåçäåòíîñòè èëè óñûíîâëåíèÿ,
à òàêæå èñïîëüçîâàíèå äîíîðñêîé
ñïåðìû, è íà äàííûé ìîìåíò ÿâëÿåò-
ñÿ åäèíñòâåííûì âûáîðîì äëÿ ðîæ-
äåíèÿ áèîëîãè÷åñêèõ äåòåé.

Äîëÿ àçîîñïåðìèè ñðåäè ïðè÷èí
ìóæñêîãî áåñïëîäèÿ äîñòèãàåò 10-15%
[1-3]. Íàðóøåíèÿ, â ðåçóëüòàòå êîòî-
ðûõ â ýÿêóëÿòå îòñóòñòâóþò ñïåðìàòî-
çîèäû, ìîãóò âûÿâëÿòüñÿ íà òð¸õ
óðîâíÿõ: ïðåòåñòèêóëÿðíîì, òåñòèêó-

ëÿðíîì è ïîñòòåñòèêóëÿðíîì. Àçîîñ-
ïåðìèÿ â çàâèñèìîñòè îò ïðè÷èí, ïî
êîòîðûì â ýÿêóëÿòå íå îáíàðóæèâà-
þòñÿ ñïåðìàòîçîèäû, ðàçäåëÿåòñÿ íà
äâå ãðóïïû: íåîáñòðóêòèâíàÿ àçîîñ-
ïåðìèÿ (ÍÎÀ) è îáñòðóêòèâíàÿ àçîîñ-
ïåðìèÿ (ÎÀ).

Íàèáîëåå òÿæåëîé ôîðìîé ìóæñ-
êîãî áåñïëîäèÿ ÿâëÿåòñÿ ÍÎÀ, ïîðà-
æàþùàÿ ïðèáëèçèòåëüíî 1% íàñåëå-
íèÿ è 5-15% âñåõ ìóæ÷èí, ïðîõîäÿ-
ùèõ îáñëåäîâàíèå íà áåñïëîäèå, ÷òî
ñîñòàâëÿåò ïî÷òè 60% ñëó÷àåâ àçîîñ-
ïåðìèè [1-5].

ÍÎÀ èìååò ðàçëè÷íûå ôàêòîðû
âîçíèêíîâåíèÿ, òàêèå êàê ãåíåòè÷åñ-
êèå àíîìàëèè, âðîæäåííûå çàáîëåâà-
íèÿ, ãîíàäîòîêñè÷åñêîå âîçäåéñòâèå,

îðõèò è òðàâìà ÿè÷åê; òåì íå ìåíåå,
ìíîãèå ñëó÷àè ÿâëÿþòñÿ èäèîïàòè-
÷åñêèìè [5,6]. Ó ïàöèåíòîâ ñ ÍÎÀ ðàç-
ëè÷íàÿ ñòåïåíü íåäîñòàòî÷íîñòè êëå-
òîê Ëåéäèãà ìîæåò ñîñóùåñòâîâàòü ñî
ñïåðìàòîãåííîé íåäîñòàòî÷íîñòüþ,
÷òî ïðèâîäèò ê ñíèæåíèþ èíòðàòåñ-
òèêóëÿðíîé ïðîäóêöèè òåñòîñòåðîíà
[7,8].

Îòñóòñòâèå ñïåðìàòîçîèäîâ ïðè ÎÀ
èìååò ïîñòòåñòèêóëÿðíûå ïðè÷èíû è
âîçíèêàåò ÷àùå âñåãî îò ïðîòîêîâîé
îáñòðóêöèè. Ïðè÷èíû ÎÀ ìîãóò áûòü
ïðèîáðåòåííûìè èëè âðîæäåííûìè.
Ïðèîáðåòåííàÿ ÎÀ ìîæåò áûòü âûç-
âàíà âàçýêòîìèåé, íåóäà÷íîé ðåâåð-
ñèåé âàçýêòîìèè, ïîñòèíôåêöèîííû-
ìè çàáîëåâàíèÿìè, õèðóðãè÷åñêèìè
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ïðîöåäóðàìè â îáëàñòè ìîøîíêè,
ïàõà, òàçà èëè æèâîòà è òðàâìîé.
Âðîæäåííûå ïðè÷èíû ÎÀ âêëþ÷àþò
êèñòîçíûé ôèáðîç, âðîæäåííîå îò-
ñóòñòâèå ñåìÿâûíîñÿùåãî ïðîòîêà
(ÂÎÑÏ), êèñòû ñåìÿâûáðàñûâàþùåãî
ïðîòîêà èëè ïðîñòàòû, è ñèíäðîì
ßíãà [9].

Äëÿ ïîñòàíîâêè äèôôåðåíöèðî-
âàííîãî äèàãíîçà ìîãóò áûòü âçÿòû
îáðàçöû òêàíè ÿè÷êà ïàöèåíòà, òàê
êàê äèàãíîç ÍÎÀ ñëåäóåò ñòàâèòü íà
îñíîâàíèè ãèñòîïàòîëîãè÷åñêèõ äàí-
íûõ, à íå òîëüêî êëèíè÷åñêèõ ïîêà-
çàòåëåé, íàïðèìåð òàêèõ, êàê óðîâåíü
ãîðìîíîâ è ðàçìåð ÿè÷åê. Ãèñòîëîãè-
÷åñêèé òèï ÿè÷åê òåñíî ñâÿçàí ñ ïðî-
öåíòîì ïîñòïðîöåäóðíîé ÷àñòîòû îá-
íàðóæåíèÿ ñïåðìàòîçîèäîâ, èëè ÷àñ-
òîòîé èçâëå÷åíèÿ ñïåðìàòîçîèäîâ
(×ÈÑ), è èìååò õîðîøóþ ïðîãíîñòè-
÷åñêóþ öåííîñòü [10].

Ïðè äèàãíîñòè÷åñêîé áèîïñèè ãè-
ñòîëîãè÷åñêèé àíàëèç ìîæåò ïîêà-
çàòü ïÿòü ðàçëè÷íûõ âàðèàíòîâ: îò-
ñóòñòâèå ñåìåííûõ êàíàëüöåâ (äåãåíå-
ðàöèÿ, ãèàëèíèçàöèÿ ñåìåííûõ êà-
íàëüöåâ, òóáóëÿíûé ñêëåðîç); îòñóò-
ñòâèå ïîëîâûõ êëåòîê â ñåìåííûõ êà-
íàëüöàõ, èëè ñèíäðîì òîëüêî êëåòîê
Ñåðòîëè (ÑÒÊÑ); îñòàíîâêà ñîçðåâà-
íèÿ (ÎÑ), èëè íåïîëíûé ñïåðìàòîãå-
íåç, ïðè êîòîðîì ïðîèñõîäèò ïðåêðà-
ùåíèå ñïåðìàòîãåíåçà äî îïðåäåëåí-
íîé ñòàäèè áåç îáíàðóæåíèÿ çðåëûõ
ñïåðìàòîçîèäîâ è ïîäðàçäåëÿåòñÿ íà
ðàííèé áëîê è ïîçäíèé áëîê; ãèïîñ-
ïåðìàòîãåíåç (ÃÑ), ïðè êîòîðîì âñå
ñòàäèè ðàçâèòèÿ ñïåðìàòîçîèäîâ íà-
áëþäàþòñÿ, íî íàõîäÿòñÿ â ìàëîì êî-
ëè÷åñòâå è, íàêîíåö, íîðìàëüíûé
ñïåðìàòîãåíåç [10,11].

Ãèñòîëîãè÷åñêàÿ äèàãíîñòèêà ÍÎÀ
âûÿâèëà ÑÒÊÑ ó 60,6% ïàöèåíòîâ,
îñòàíîâêó ñîçðåâàíèÿ ó 15,4% è ÃÑ –
ó 23,8%. Ïðè ÑÒÊÑ ïåðâè÷íàÿ äèñ-
ôóíêöèÿ ÿè÷åê ÷àñòî ïðèâîäèò ê
òîìó, ÷òî â îáðàçöàõ ñåìåííûõ êà-
íàëüöåâ îáíàðóæèâàþòñÿ òîëüêî
êëåòêè Ñåðòîëè, îòâåòñòâåííûå çà ìå-
òàáîëè÷åñêóþ è ñòðóêòóðíóþ ïîääåð-
æêó ðàçâèâàþùèõñÿ ñïåðìàòîçîèäîâ,
è óêàçûâàåò íà àïëàçèþ ïîëîâûõ êëå-
òîê. Â äðóãèõ æå ñëó÷àÿõ íàáëþäàåò-
ñÿ îñòàíîâêà ñîçðåâàíèÿ ñïåðìàòîçî-
èäîâ, ñêëåðîçèðîâàíèå è àòðîôèÿ ñå-
ìåííûõ êàíàëüöåâ. Ïðè ÑÒÊÑ çíà÷è-
òåëüíî íèæå ×ÈÑ, ÷åì ó äðóãèõ ãèñ-
òîïàòîëîãè÷åñêèõ òèïîâ [3,12,13]. Ó
ïàöèåíòîâ ñ ïîëíîé ãèàëèíîâîé äåãå-
íåðàöèåé òðóäíî íàéòè ñïåðìàòîçîè-
äû, â òî âðåìÿ êàê ÷àñòè÷íàÿ ãèàëè-
íîâàÿ äåãåíåðàöèÿ ìîæåò îñòàâèòü
î÷àãè ñïåðìàòîãåíåçà. Ñ äðóãîé ñòî-

ðîíû, ÃÑ îòíîñèòñÿ ê óìåíüøåíèþ â
ñåìåííûõ êàíàëüöàõ êîëè÷åñòâà ñïåð-
ìàòîãåííûõ êëåòîê íà âñåõ ñòàäèÿõ
ðàçâèòèÿ, ÷òî îçíà÷àåò, ÷òî, õîòÿ
ñïåðìà íå ñîäåðæèò ñïåðìàòîçîèäû,
ãàìåòû ïðèñóòñòâóþò â ÿè÷êàõ, è, ñëå-
äîâàòåëüíî, ×ÈÑ îòíîñèòåëüíî âûñî-
êà, ïðè ýòîì íåêîòîðûå èññëåäîâàíèÿ
ñîîáùàþò î 90% óñïåõà [14-17].

Â 90-õ ãîäàõ ïðîøëîãî âåêà áûëè
ðàçðàáîòàíû ìåòîäû õèðóðãè÷åñêîãî
èçâëå÷åíèÿ ñïåðìàòîçîèäîâ èç ýïè-
äèäèìèñà - ýòî ÷ðåñêîæíàÿ àñïèðà-
öèÿ (PESA) è ìèêðîõèðóðãè÷åñêàÿ
ýïèäèäèìàëüíàÿ àñïèðàöèÿ ñïåðìû
(MESA), èëè ÿè÷êà – ýòî òåñòèêóëÿð-
íàÿ àñïèðàöèÿ (TESA), òðàäèöèîííàÿ
ýêñòðàêöèÿ (TESE) è  ìèêðîäèññåêöè-
îííàÿ ýêñòðàêöèÿ ñïåðìû èç ÿè÷êà
(ìèêðî-TESE), ñ ïîñëåäóþùèì ïðîâå-
äåíèåì èíòðàöèòîïëàçìàòè÷åñêîé
èíúåêöèè ñïåðìàòîçîèäà (ÈÊÑÈ),
÷òî ïîçâîëèëî ðåøàòü ìíîãèå ïðîáëå-
ìû ïàöèåíòîâ ñ àçîîñïåðìèåé [18,19].

Ïîêàçàòåëè óñïåõà èçâëå÷åíèÿ
ñïåðìàòîçîèäîâ äîñòèãàþò 100% ïðè
ÎÀ è òîëüêî 50% ïðè ÍÎÀ [20]. Äëÿ
èçâëå÷åíèÿ ñïåðìû ó ìóæ÷èí ñ ÍÎÀ
èñïîëüçóþòñÿ ìåòîäû TESA [1,21],
TESE [3,22,23] è ìèêðî-TESE [24,25].
Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ìèêðî-
TESE ìîæåò îáåñïå÷èòü áîëåå âûñî-
êóþ ×ÈÑ, ÷åì TESE è TESA, ñ áîëåå
íèçêîé ÷àñòîòîé ïîñëåîïåðàöèîííûõ
êðàòêîñðî÷íûõ è äîëãîñðî÷íûõ îñ-
ëîæíåíèé è ïîáî÷íûõ ýôôåêòîâ
[23,24,26,27]. Òàêæå áûëî ïîêàçàíî,
÷òî TESE â 2 ðàçà ýôôåêòèâíåå ïðî-
öåäóðû TESA, à ìèêðî-TESE â 1,5 ðàçà
ýôôåêòèâíåå ñëó÷àéíîé ìíîæåñòâåí-
íîé êëàññè÷åñêîé áèîïñèè TESE [23].
Ïîýòîìó ìèêðî-TESE íà ñåãîäíÿø-
íèé äåíü - ñòàíäàðòíûé ìåòîä èçâëå-
÷åíèÿ ñïåðìàòîçîèäîâ ïðè ÍÎÀ, òàê
êàê åñòü âîçìîæíîñòü âûáîðà ðàñøè-
ðåííûõ êàíàëüöåâ ïðè ìèíèìàëüíîé
ïîòåðå òêàíè ÿè÷êà [25, 27-30]. ×ÈÑ
ïðè ìèêðî-TESE äîñòèãàåò 43-63%
[25, 31, 32].

Ïîñëå ïðîâåäåíèÿ îïëîäîòâîðåíèÿ
îîöèòîâ èçâëå÷åííûìè èç ÿè÷êà èëè
ýïèäèäèìèñà ñïåðìàòîçîèäàìè ÷àñ-
òîòà æèâîðîæäåíèÿ (×Æ) âî ìíîãèõ
öåíòðàõ äîñòèãàåò 28% [29]. Õîòÿ
ñðàâíèòåëüíûõ èññëåäîâàíèé íå ïðî-
âîäèëîñü, ôàêòîð æåíñêîãî âîçðàñòà
ìîæåò ïðèâîäèòü ê ðàçëè÷èÿì â ÷àñ-
òîòå æèâîðîæäåíèÿ è ÷àñòîòå âûêè-
äûøåé. Èñïîëüçîâàíèå ñâåæåé ñïåð-
ìû ïðèâîäèò ê áîëåå âûñîêîé ÷àñòî-
òå íàñòóïëåíèÿ áåðåìåííîñòè (×ÍÁ),
íî íå âëèÿåò íà ×Æ [33].

Öåëü èññëåäîâàíèÿ: èññëåäîâàòü
ýôôåêòèâíîñòü ðàáîòû êëèíèêè ñ ïà-

öèåíòàìè ñ àçîîñïåðìèåé. Âûÿâèòü
äîëè ïàöèåíòîâ ñ ÍÎÀ è ÎÀ. Îïðåäå-
ëèòü îáùèé ïîêàçàòåëü óñïåøíîñòè
èçâëå÷åíèÿ ñïåðìàòîçîèäîâ è ãèñòî-
ëîãè÷åñêèé òèï ÿè÷åê ïàöèåíòîâ ñ
ÍÎÀ. Ïðîàíàëèçèðîâàòü ðåçóëüòàòû
ïðîãðàìì ÝÊÎ, â ÷àñòíîñòè, êóìóëÿ-
òèâíóþ ×ÊÁ è ×Æ ó ïàöèåíòîê ïîñëå
ïðîâåäåíèÿ îïëîäîòâîðåíèÿ îîöèòîâ
ìåòîäîì ÈÊÑÈ ñ èñïîëüçîâàíèåì èç-
âëå÷¸ííûõ ñïåðìàòîçîèäîâ. Èññëåäî-
âàòü âëèÿíèå ôàêòîðà ìóæñêîãî è
æåíñêîãî âîçðàñòà íà ×ÊÁ è ÷àñòîòó
æèâîðîæäåíèÿ.

Ìàòåðèàëû è ìåòîäû
èññëåäîâàíèÿ
Ïðîàíàëèçèðîâàíû äàííûå 243

ñóïðóæåñêèõ ïàð ïàöèåíòîâ, ïðîõî-
äèâøèõ ëå÷åíèå îò áåñïëîäèÿ ìåòî-
äàìè ÂÐÒ â êëèíèêå Doctor D IVF â
ïåðèîä ñ ñåíòÿáðÿ 2022 ãîäà ïî ÿí-
âàðü 2025 ãîäà âêëþ÷èòåëüíî, ñóïðó-
ãè â êîòîðûõ èìåëè äèàãíîç àçîîñïåð-
ìèè. Èç íèõ ïàöèåíòîâ ñ ÎÀ - 79 (33%)
è ñ ÍÎÀ - 164 (67%).

Òàêèì îáðàçîì, â èññëåäóåìóþ êî-
ãîðòó ïàöèåíòîâ ñ ÍÎÀ âêëþ÷åíû 164
ïàðû ïàöèåíòîâ. Ñðåäíèé âîçðàñò ïà-
öèåíòîê ñîñòàâèë 29,2 ëåò (18-40 ëåò).
Ñðåäíèé âîçðàñò ïàöèåíòîâ ñîñòàâèë
35,5 ëåò (21-50 ëåò), óðîâåíü ôîëëè-
êóëÿðíîãî ñòèìóëèðóþùåãî ãîðìîíà
ñîñòàâèë 18,0 ìÌÅ/ìë, Ò — 10,5
íìîëü/ë, à îáúåì ÿè÷åê — 11,5 ìë.

Âñå ïàöèåíòû áûëè îáñëåäîâàíû â
ñîîòâåòñòâèè ñ óñòàíîâëåííûìè ïðî-
òîêîëàìè äëÿ ìóæñêîãî áåñïëîäèÿ è
äèôôåðåíöèàëüíîé äèàãíîñòèêè àçî-
îñïåðìèè [6, 9, 34].

Êðèòåðèè âêëþ÷åíèÿ ïàöèåíòîâ:
êëèíè÷åñêîå ïîäòâåðæäåíèå ÍÎÀ,
îòñóòñòâèå ìèêðîäåëåöèé Y-õðîìîñî-
ìû â ðåãèîíàõ AZFa è/èëè AZFb, íà-
ëè÷èå áèîõèìè÷åñêîãî ãèïîãîíàäèç-
ìà. Ïàöèåíòû ñ îáñòðóêòèâíîé àçîîñ-
ïåðìèåé èëè ïðåäûäóùèìè ïðîöåäó-
ðàìè áûëè èñêëþ÷åíû. Ïàöèåíòû,
ðàíåå ïðîõîäèâøèå ãîðìîíàëüíóþ
òåðàïèþ ñ èñïîëüçîâàíèåì äðóãèõ
ïðåïàðàòîâ, êðîìå ãîíàäîòðîïèíîâ,
òàêæå áûëè èñêëþ÷åíû. Âñå âêëþ÷¸í-
íûå ïàöèåíòû ïðîøëè êîìïëåêñíîå
äèàãíîñòè÷åñêîå îáñëåäîâàíèå íà
ÍÎÀ, âêëþ÷àÿ êëèíè÷åñêîå, ãîðìî-
íàëüíîå, ãåíåòè÷åñêîå (ñêðèíèíã êà-
ðèîòèïà è ìèêðîäåëåöèé Y-õðîìîñî-
ìû) è àíàëèç ñïåðìû. Îïðåäåëåíèå
ãîðìîíàëüíîãî ñòàòóñà è ïîäãðóïïû
ïàöèåíòîâ: áèîõèìè÷åñêèé ãèïîãîíà-
äèçì îïðåäåëÿëñÿ êàê óðîâåíü Ò <12,1
íìîëü/ë,  ïîðîãîâûé óðîâåíü ÔÑÃ - 12
ÌÅ/ë, ñîîòâåòñòâóþùèé âåðõíåìó
ïðåäåëó íîðìàëüíîãî äèàïàçîíà èì-
ìóíîàíàëèçà, îöåíèâàþùèõ âëèÿíèå
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ãîðìîíàëüíîé òåðàïèè íà ×ÈÑ ó ìóæ-
÷èí ñ ÍÎÀ [34, 35].

Ãîðìîíàëüíàÿ ñòèìóëÿöèÿ áûëà
ïðåäëîæåíà âñåì ïàöèåíòàì, êîòîðûå
ñîîòâåòñòâîâàëè êðèòåðèÿì âêëþ÷å-
íèÿ è èñêëþ÷åíèÿ. Ïàöèåíòû áûëè
òùàòåëüíî ïðîèíôîðìèðîâàíû î ñî-
ïóòñòâóþùèõ ðàñõîäàõ íà ïðåïàðàòû.

Ñòðîãî èñïîëüçîâàëàñü ìèêðî-
TESE [36-38] è óñïåøíîñòü èçâëå÷å-
íèÿ ñïåðìàòîçîèäîâ îïðåäåëÿëàñü
êàê íàëè÷èå æèçíåñïîñîáíûõ ñïåð-
ìàòîçîèäîâ â èçâëå÷¸ííûõ îáðàçöàõ.
Â ñëó÷àÿõ, êîãäà èçíà÷àëüíî ñïåðìà-
òîçîèäû íå áûëè îáíàðóæåíû, âî âðå-
ìÿ òîé æå îïåðàòèâíîé ïðîöåäóðû
ïðîâîäèëàñü ìèêðîäèññåêöèÿ êîí-
òðàëàòåðàëüíîãî ÿè÷êà [39].

Îáðàçöû ÿè÷åê îáðàáàòûâàëèñü â
ëàáîðàòîðèè ýêñòðàêîðïîðàëüíîãî
îïëîäîòâîðåíèÿ â ñîîòâåòñòâèè ñ óñ-
òàíîâëåííûìè ïðîòîêîëàìè [39, 40].

Ìàòåðèàë ïðèäàòêà èëè òêàíè ÿè÷-
êà ïîìåùàëñÿ â ñðåäó äëÿ ñïåðìû,
íàãðåòóþ äî òåìïåðàòóðû 37°C. Äëÿ
ïîëó÷åíèÿ ñïåðìàòîçîèäîâ ïîñëå õè-
ðóðãè÷åñêîãî èçâëå÷åíèÿ èç ÿè÷êà,
èñïîëüçîâàëñÿ ìåõàíè÷åñêèé ïîäõîä,
âûïîëíÿåìûé ïóòåì èçìåëü÷åíèÿ
âñåé ïîëó÷åííîé òêàíè. Ìàòåðèàë
èçìåëü÷àëñÿ â ñòåðèëüíûõ óñëîâèÿõ
â ëàìèíàðíîì ïîòîêå ñ ïîìîùüþ èí-
ñóëèíîâûõ øïðèöåâ ñ èãëàìè êàëèá-
ðà 23-25. Äàëåå ïðîâîäèëñÿ ïîèñê
ñïåðìàòîçîèäîâ ïîä èíâåðòèðîâàí-
íîì ìèêðîñêîïîì ñ óâåëè÷åíèåì
õ400. Ïðè îáíàðóæåíèè ñïåðìàòîçî-
èäîâ ïîëó÷åííàÿ âçâåñü áóôåðíîãî
ðàñòâîðà è ïîëíîñòüþ ðàçðóøåííûõ
ñåìåííûõ êàíàëüöåâ öåíòðèôóãèðî-
âàëàñü, òî åñòü ïðîâîäèëàñü ïðîñòàÿ
ïðîìûâêà â öåíòðèôóæíûõ ïðîáèð-
êàõ ïðè ?500 g 10 ìèíóò äëÿ óäàëåíèÿ
èç íåãî êëåòî÷íîãî äåòðèòà, ìèêðîîð-
ãàíèçìîâ, ýðèòðîöèòîâ, êëåòîê Ñåðòî-
ëè. Ñóïåðíàòàíò îñòîðîæíî óäàëÿëñÿ.

Îñàäîê ðåñóñïåíäèðîâàëñÿ â ñâåæåé
ñðåäå äëÿ ñïåðìû è ïðîìûâàëñÿ
öåíòðèôóãèðîâàíèåì ïðè 300 g â òå-
÷åíèå 5 ìèíóò. Çàòåì îñàäîê ðåñóñ-
ïåíäèðîâàëñÿ è õðàíèëñÿ ïðè êîì-
íàòíîé òåìïåðàòóðå äî îïëîäîòâîðå-
íèÿ èëè êðèîêîíñåðâàöèè äëÿ ïðå-
äîòâðàùåíèÿ ïîâòîðíîé îïåðàöèè â
ñëó÷àå íåîáõîäèìîñòè ïîâòîðíîé
ïðîãðàììû ÝÊÎ. Âñÿ ðàáîòà ñî ñïåð-
ìàòîçîèäàìè ïðîâîäèëàñü ïðè êîì-
íàòíîé òåìïåðàòóðå è íå âûøå 370 Ñ.

Ïðèìåíåíèå ðàñòâîðà ïåíòîêñè-
ôèëëèíà, êîòîðûé ÿâëÿåòñÿ èíãèáè-
òîðîì ôîñôîäèýñòåðàçû, ïîäàâëÿþ-
ùèì ðàñïàä öÀÌÔ, èñïîëüçîâàëñÿ
ïðè íåîáõîäèìîñòè äëÿ ïîâûøåíèÿ
ïîäâèæíîñòè ñïåðìàòîçîèäîâ.

Ïîëó÷åííûå ïîñëå ïðîâåäåíèÿ
êîíòðîëèðóåìîé ñòèìóëÿöèè ÿè÷íè-
êîâ ãîíàäîòðîïèíàìè îîöèòû ïàöè-
åíòîê îïëîäîòâîðÿëèñü ìåòîäîì
ÈÊÑÈ è ïîìåùàëèñü â ìóëüòèãàçîâûå
èíêóáàòîðû (ÑÎ2 6,0%, Î2 5%, Ò
37,00Ñ). Êóëüòèâèðîâàíèå ýìáðèîíîâ
ïðîâîäèëîñü äî 5-6 ñóòîê. Íà ñòàäèè
áëàñòîöèñò ýìáðèîíû çàìîðàæèâà-
ëèñü ìåòîäîì âèòðèôèêàöèè è âïîñ-
ëåäñòâèè ïîñëå ðàçìîðàæèâàíèÿ ïå-
ðåíîñèëèñü â ïîëîñòü ìàòêè ïàöèåí-
òîê â êðèîöèêëàõ.

Ðåçóëüòàòû èññëåäîâàíèÿ
Ïîñëå ïðîâåäåíèÿ ìèêðî-TESE

ñïåðìàòîçîèäû áûëè íàéäåíû è çà-
ìîðîæåíû ó 84 ïàöèåíòîâ ñ ÍÎÀ, òî
åñòü íàøè ðåçóëüòàòû ïîêàçàëè îá-
ùóþ óñïåøíóþ ×ÈÑ 51,0% è îêàçàë-
ñÿ ñàìûì âûñîêèì ïîêàçàòåëåì ó ïà-
öèåíòîâ ñ ãèñòîëîãè÷åñêèì äèàãíî-
çîì ÃÑ - 75% è ñàìûì íèçêèì ó ïàöè-
åíòîâ ñ ÑÒÊÑ - 20%.

Ïîñëå êîíòðîëèðóåìîé ãîðìîíàëü-
íîé ñòèìóëÿöèè ïàöèåíòîê è ïîëó÷å-
íèÿ îîöèòîâ ïðîâîäèëîñü ðàçìîðàæè-
âàíèå èçâëå÷¸ííûõ ñïåðìàòîçîèäîâ è
îïëîäîòâîðåíèå ìåòîäîì ÈÊÑÈ.

Êóëüòèâèðîâàíèå ýìáðèîíîâ çàâåð-
øàëîñü çàìîðîçêîé ìåòîäîì âèòðè-
ôèêàöèè è â äàëüíåéøåì - ïîäñàäêîé
â êðèîïðîãðàììå.

Èññëåäîâàíèå ðåçóëüòàòèâíîñòè 56
ïðîãðàìì ïîêàçàëî ïîëîæèòåëüíûé
ðåçóëüòàò êëèíè÷åñêîé áåðåìåííîñòè
ó 27 ïàöèåíòîê, ÷òî ñîñòàâèëî 48%.
Êóìóëÿòèâíîå æèâîðîæäåíèå óäà-
ëîñü ïîëó÷èòü ó 7 ïàöèåíòîê, ÷òî ñî-
ñòàâèëî 26%. Êîëè÷åñòâî ýìáðèîíîâ
íà îäèí ïåðåíîñ – 1,3.

Èññëåäîâàíèå íå âûÿâèëî âëèÿíèÿ
ôàêòîðà ìóæñêîãî è æåíñêîãî âîçðà-
ñòà íà ÷àñòîòó êëèíè÷åñêîé áåðåìåí-
íîñòè.

Çàêëþ÷åíèå
Íàøè ðåçóëüòàòû ïîä÷åðêèâàþò

ñëîæíóþ ñâÿçü ìåæäó êëèíè÷åñêèìè
ôàêòîðàìè è óñïåõîì ìèêðî-TESE ó
ìóæ÷èí ñ ÍÎÀ, ÷òî óêàçûâàåò íà ïî-
òåíöèàëüíûå ïðåèìóùåñòâà âìåøà-
òåëüñòâ ïåðåä õèðóðãè÷åñêèì èçâëå-
÷åíèåì ñïåðìàòîçîèäîâ, â ÷àñòíîñòè
ãîðìîíàëüíîé ñòèìóëÿöèè. Ðàçðàáîò-
êà ñòàíäàðòèçèðîâàííûõ ïðîòîêîëîâ
ëå÷åíèÿ è îöåíêà ðåïðîäóêòèâíûõ
ðåçóëüòàòîâ ÿâëÿþòñÿ âàæíåéøèìè
îáëàñòÿìè äëÿ äàëüíåéøèõ èññëåäî-
âàíèé. Íî ïðèõîäèòñÿ îòìåòèòü, ÷òî
èññëåäîâàíèå èìååò íåñêîëüêî îãðà-
íè÷åíèé, â ÷àñòíîñòè, â í¸ì îòñóòñòâó-
þò êîëè÷åñòâåííûå äàííûå ïî èçâëå-
÷åíèþ ñïåðìû, ïîñêîëüêó íàøè êëè-
íè÷åñêèå ïðîöåäóðû ñòàâÿò çàäà÷ó
âûÿâëåíèÿ çðåëûõ è ïîòåíöèàëüíî
æèçíåñïîñîáíûõ ñïåðìàòîçîèäîâ, à
íå èõ êîëè÷åñòâåííóþ îöåíêó

Âûâîäû
Èññëåäîâàíèå ðåçóëüòàòèâíîñòè

ïðîãðàìì ïîêàçàëî õîðîøèå ðåçóëü-
òàòû ëå÷åíèÿ áåñïëîäèÿ ìåòîäàìè
ÂÐÒ ñ èñïîëüçîâàíèåì ìèêðî-TESE è
ïðîäåìîíñòðèðîâàëî ïåðñïåêòèâ-
íîñòü ðàáîòû ñ äàííîé êîãîðòîé ïà-
öèåíòîâ ñ ÍÎÀ.
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IVF uchun shaxsiy embrion tanlash:
yangi texnologiyalar va istiqbollar

Annotatsiya
ART dasturlarining embriologik bosqichi eng muhimlardan biri hisoblanadi, chunki oositlar sifatini

baholash, ularni urug‘lantirish va ekstrakorporal usulda yetishtirish embrionlarning preimplantatsiya
bosqichiga qadar. Embrionlarni morfologik baholash embrion tanlashning asosiy usuli bo’lib qolmoqda. Vaqt
o‘tishi bilan mikroskopiya – bu ko‘chirish uchun yuqori sifatli embrionni tanlashning zamonaviy usullaridan
biridir. Ko‘pgina retrospektiv va istiqbolli tadqiqotlarni tahlil qilishda ular embrionlarning sifatini an’anaviy
morfologik baholash bilan taqqoslaganda afzallik va farqlarning yo‘qligini ta’kidlaydilar. Time-lapse
mikroskopiya bo‘yicha deyarli barcha nashrlarda embrionning bo‘linishining aniq vaqtlarini belgilashga va
keyinchalik ushbu ma’lumotdan foydalanish uchun embrionni tanlashga yordam beradigan algoritmlarni
yaratish uchun foydalanilgan.

Kalit so’zlar: yordamchi reproduktiv texnologiyalar, bepushtlik, elektif blastotsist ko‘chirilishi, time-lapse
mikroskop

Yuldasheva S.Z.

Toshkent pediatriya tibbiyot instituti «Akusherlik va ginekologiya» kafedrasi dotsenti, tibbiyot fanlari doktori

Personalized selection of embryos for IVF:
new technologies and prospects

Yuldasheva S.Z.

Doctor of Medical Sciences, Associate Professor, Department of Obstetrics and Gynecology,
Tashkent Pediatric Medical Institute

Annotation
The embryological stage of ART programs is one of the most important, since the assessment of the quality

of oocytes, their fertilization and in vitro cultivation to the stage of preimplantation embryos largely determines
its success. Morphological evaluation of embryos is the main method of embryo selection. Time-lapse
microscopy is one of the modern methods of selecting a high-quality embryo for transfer. In the analysis of
many retrospective and prospective studies, they emphasize the advantage and lack of differences compared
to traditional morphological assessment of the quality of embryos Almost all publications devoted to time-
lapse microscopy have focused on determining the timing of specific events of embryo division and then
using this information to create algorithms that help to select embryo for transfer.

Key words: assisted reproductive technologies, infertility, elective blastocyst transfer, time-lapse microscopy.
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Ïåðñîíàëèçèðîâàííûé îòáîð ýìáðèîíîâ äëÿ
ÝÊÎ: íîâûå òåõíîëîãèè è ïåðñïåêòèâû

Àííîòàöèÿ
Ýìáðèîëîãè÷åñêèé ýòàï ïðîãðàìì

ÂÐÒ ÿâëÿåòñÿ îäíèì èç âàæíåéøèõ,
ïîñêîëüêó îöåíêà êà÷åñòâà îîöèòîâ,
èõ îïëîäîòâîðåíèå è êóëüòèâèðî-
âàíèå in vitro äî ñòàäèè ïðåèìïëàí-
òàöèîííûõ ýìáðèîíîâ âî ìíîãîì îï-
ðåäåëÿþò åå óñïåõ. Íà ñåãîäíÿøíèé
äåíü îñíîâíûì ìåòîäîì ñåëåêöèè
ýìáðèîíîâ ÿâëÿåòñÿ ìîðôîëîãè÷åñ-
êàÿ îöåíêà ýìáðèîíîâ. Îäíèì èç ñî-

Þëäàøåâà Ñ.Ç.

Ä. ì. í., äîöåíò, Òàøêåíòñêèé ïåäèàòðè÷åñêèé ìåäèöèíñêèé èíñòèòóò, êàôåäðà «Àêóøåðñòâà è ãèíåêîëîãèè»

âðåìåííûõ ñïîñîáîâ âûáîðà êà÷å-
ñòâåííîãî ýìáðèîíà íà ïåðåíîñ ÿâëÿ-
åòñÿ Time-lapse ìèêðîñêîïèÿ. Ïðè
àíàëèçå ìíîãèõ ðåòðîñïåêòèâíûõ è
ïðîñïåêòèâíûõ èññëåäîâàíèé ïîä-
÷åðêèâàþò ïðåèìóùåñòâî è îòñóò-
ñòâèå ðàçëè÷èé ïî ñðàâíåíèþ ñ òðà-
äèöèîííîé ìîðôîëîãè÷åñêîé îöåí-
êîé êà÷åñòâà ýìáðèîíîâ. Ìíîãèå ïóá-
ëèêàöèè, ïîñâÿùåííûå time - lapse
ìèêðîñêîïèè, áûëè ñîñðåäàòî÷åíû íà

îïðåäåëåíèè âðåìåíè îïðåäåëåííûõ
ñîáûòèé äåëåíèÿ ýìáðèîíà è äëÿ
äàëüíåéøåãî èñïîëüçîâàíèè ýòîé èí-
ôîðìàöèè äëÿ ñîçäàíèÿ ìåõàíèçìîâ,
ïîìîãàþùèõ âûáðàòü ýìáðèîí äëÿ
ïåðåíîñà.

Êëþ÷åâûå ñëîâà: âñïîìîãàòåëüíûå
ðåïðîäóêòèâíûå òåõíîëîãèè, áåñïëî-
äèå, ýëåêòèâíûé ïåðåíîñ áëàñòîöèñ-
òû,   time- lapse ìèêðîñêîïèÿ.

Ïðîöåññ ìîðôîëîãè÷åñêîãî èçó÷åíèÿ ýìáðèîíîâ ÿâ-
ëÿåòñÿ îäíèì ãëàâíûõ ìåòîäèê îòáîðà, ïî ðåçóëüòà-
òàì êîòîðîé ìîæíî ïðîèçâåñòè îöåíêó öåëîé ãðóïïû
ïîêàçàòåëåé, òàêèõ êàê ÷èñëî áëàñòîìåðîâ, äîëÿ ôðàã-
ìåíòàöèè, âûðàæåííîñòü êîìïàêòèçàöèè, ðàçìåðû è
ôîðìà, à òàêæå èõ ñîîòâåòñòâèå ñòàäèè ðàçâèòèÿ, ôîð-
ìèðîâàííîñòü áëàñòîöèñòû, ðàçìåð åå ïîëîñòè, ñîñòî-
ÿíèå âíóòðåííåé êëåòî÷íîé ìàññû ñ òðîôîáëàñòîì. Â
ñîâðåìåííîé ðåïðîäóêòèâíîé ìåäèöèíå ýôôåêòèâíûå
ìåòîäû ñåëåêöèè ýìáðèîíîâ îñîáåííî öåííû, ïîñêîëü-
êó îíè ïîçâîëÿþò âûáèðàòü ýìáðèîíû ñ íàèáîëüøèì
ïîòåíöèàëîì äëÿ èìïëàíòàöèè. Áëàãîäàðÿ íåïðåðûâ-
íîìó âèäåîíàáëþäåíèþ ñïåöèàëèñòû ìîãóò ïîëó÷èòü
ïîäðîáíóþ èíôîðìàöèþ î ðàçâèòèè êàæäîãî ýìáðèî-
íà. Ïðîäîëæèòåëüíîñòü êàæäîãî ýòàïà ðàçâèòèÿ ýìá-
ðèîíà ÿâëÿåòñÿ âàæíûì ïîêàçàòåëåì åãî êà÷åñòâà è
ïåðñïåêòèâ, îïðåäåëÿÿ òàê íàçûâàåìóþ êèíåòèêó ðàç-
âèòèÿ. Âíåäðåíèå òåõíîëîãèè time-lapse ïðåäîñòàâè-
ëî ýìáðèîëîãàì ìîùíûé èíñòðóìåíò äëÿ îòáîðà íàè-
áîëåå ïåðñïåêòèâíûõ ýìáðèîíîâ.

Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ðàçðàáîòàòü àëãîðèòì
îïòèìèçàöèè ïðîãðàììû ýêñòðàêîðïîðàëüíîãî îïëî-
äîòâîðåíèÿ ñ äèôôåðåíöèðîâàííûì ïîäõîäîì ê èñ-
ïîëüçîâàíèþ time-lapse òåõíîëîãèè èëè âèäåîíàáëþ-
äåíèÿ çà ðàçâèòèåì ýìáðèîíîâ è èñêóññòâåííîãî èí-
òåëëåêòà, ïîçâîëÿþùèõ ïðîèçâîäèòü àâòîìàòè÷åñêîå
ôîðìèðîâàíèå ìîðôîäèíàìè÷åñêîãî ïðîôèëÿ ýìáðè-
îíà ÷åëîâåêà íà îñíîâàíèè âèäåîñú¸ìêè ïðîöåññà
êóëüòèâèðîâàíèÿ ýìáðèîíà ÷åëîâåêà äî ñòàäèè áëàñ-
òîöèñòû.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Èññëåäîâàíèå
áûëî îñóùåñòâëåíî íà áàçå ÇÀÎ Ìåäèöèíñêîé êîìïà-
íèè ÈÄÊ (Ñàìàðà, Ðîññèÿ) â ïåðèîä ñ 2016 ã. ïî 2019 ã.
Â ðàáîòå áûëè èñïîëüçîâàíû ýìáðèîíû ÷åëîâåêà, èñ-
ñëåäîâàíèå êîòîðûõ áûëî ïðîâåäåíî ñ ñîáëþäåíèåì
ìåæäóíàðîäíûõ ýòèêî-ïðàâîâûõ íîðì îáðàùåíèÿ ñ
ýìáðèîíàìè ÷åëîâåêà [ñò. 18.  Êîíâåíöèè Ñîâåòà Åâ-
ðîïû î çàùèòå ïðàâ ÷åëîâåêà è äîñòîèíñòâà ÷åëîâå-
÷åñêîãî ñóùåñòâà ïðè èñïîëüçîâàíèè äîñòèæåíèé áèî-
ëîãèè è ìåäèöèíû, 1997]. Ðàçðåøåíèå íà èñïîëüçîâà-
íèå ýìáðèîíîâ â èññëåäîâàíèÿõ áûëî ïîëó÷åíî îò Êî-
ìèòåòà ïî áèîýòèêå ïðè Ñàìàðñêîì ãîñóäàðñòâåííîì
ìåäèöèíñêîì óíèâåðñèòåòå (âûïèñêà èç ïðîòîêîëà
¹116 îò 3.10.2018 ã.). Ó ïàöèåíòîâ, âêëþ÷åííûõ â èñ-

ñëåäîâàíèå, áûëî ïîëó÷åíî ïèñüìåííîå ñîãëàñèå íà
ó÷àñòèå â èññëåäîâàíèè. Ê êðèòåðèÿì èñêëþ÷åíèÿ èç
èññëåäîâàíèÿ îòíîñèëèñü âñå ñîñòîÿíèÿ, ïðè êîòîðûõ
íåîáõîäèìî îòìåíèòü ïðîöåäóðó ïåðåíîñà ýìáðèîíà
ÏÝ â öèêëå. Îáñëåäîâàíèå ïàöèåíòîâ â ïðîãðàììå ÂÐÒ
âêëþ÷àëî êîìïëåêñíîå îáñëåäîâàíèå, âêëþ÷àþùåå
èçó÷åíèå àíàìíåçà, ãèíåêîëîãè÷åñêèé îñìîòð, ëàáî-
ðàòîðíûå àíàëèçû è èíñòðóìåíòàëüíûå èññëåäîâàíèÿ.
ÂÐÒ ïðîâîäèëàñü â ñîîòâåòñòâèè ñ ïðèíÿòûìè ñòàíäàð-
òàìè îêàçàíèÿ ìåäèöèíñêîé ïîìîùè â ÇÀÎ «Ìåäè-
öèíñêàÿ êîìïàíèÿ ÈÄÊ». Ãàìåòû è ýìáðèîíû áûëè
èäåíòèôèöèðîâàíû ïîä êîíòðîëåì ñòåðåîìèêðîñêîïà
(Nicon, ßïîíèÿ). Äëÿ èíêóáàöèè â óñëîâèÿõ 5% O2 èñ-
ïîëüçîâàíû èíêóáàòîðû ÑÎÎÊ (Àâñòðàëèÿ).

Òðàíñâàãèíàëüíàÿ ïóíêöèÿ ÿè÷íèêîâ îñóùåñòâëÿ-
ëàñü íà 36-37 ÷àñû ïîñëå çàïóñêà òðèããåðà îâóëÿöèè.
Èäåíòèôèêàöèÿ îîöèò-êóìóëþñíûõ êîìïëåêñîâ â
ôîëëèêóëÿðíîé æèäêîñòè ïðîâîäèëàñü íà ñòåðåîìèê-
ðîñêîïå Nikon (ßïîíèÿ), ïîñëå ÷åãî èõ èçâëåêàëè ñòå-
ðèëüíîé ìèêðîïèïåòêîé. Îòìûâàíèå êîìïëåêñîâ è
î÷èñòêà èõ îò æèäêîñòè è êðîâè îñóùåñòâëÿëîñü ñ ïî-
ìîùüþ áóôåðíîãî ðàñòâîðà HEPES (ïðîèçâîäñòâà G-
mops, Vitrolife, Øâåöèÿ). Ïîñëå ïîäñ÷åòà îîöèòîâ, èõ
ïåðåìåùàëè â ñïåöèàëüíûå ÷àøêè ñ öåíòðàëüíîé ëóí-
êîé (Nunc), ñîäåðæàâøèõ êóëüòóðàëüíóþ ïèòàòåëüíóþ
ñðåäó G-IVF+ (ïðîèçâîäñòâà Vitrolife, Øâåöèÿ) äëÿ
ïðåäâàðèòåëüíîé èíêóáàöèè ïðîäîëæèòåëüíîñòüþ 2-
3 ÷àñà (óñëîâèÿ: CO2 - 6%, O2 - 5%, ïðè òåìïåðàòóðå
37?. Ïîñëå èíêóáàöèè îñóùåñòâëÿëîñü ìåõàíè÷åñêîå
è ôåðìåíòíîå óäàëåíèå êóìóëþñíûõ êëåòîê (äåíóäè-
ðîâàíèå îîöèòîâ). Ïðè ýòîì êîìïëåêñû ïîìåùàëèñü
â ðàñòâîð ãèàëóðîíèäàçû íà 30 ñåê ñ ïîñëåäóþùèì
îòìûâàíèåì îò ýíçèìîâ â áóôåðíîì ðàñòâîðå ìåõàíè-
÷åñêèì ìåòîäîì. 5-6 äíåâíûå áëàñòîöèñòû èññëåäîâà-
ëèñü ïî ñèñòåìå, îñíîâàííîé íà êëàññèôèêàöèè (D.K.
Gardneretal., 1999) è Ìåòîäè÷åñêèõ ðåêîìåíäàöèé
ÐÀÐ× «Îöåíêà îîöèòîâ è ýìáðèîíîâ» (Ðîññèÿ, 2021).
Áûë ïðîâåäåí àíàëèç áîëåå 100 öèêëîâ ñ ïðèìåíåíè-
åì òåõíîëîãèè TimeLapse. Ñèñòåìà âèäåîíàáëþäåíèÿ
çà ðàçâèòèåì ýìáðèîíîâ âêëþ÷àëà èíêóáàòîð ñ óñòà-
íîâëåííîé âèäåîêàìåðîé Ýìáðèîâèçîð (Ðîññèÿ). Êóëü-
òèâèðîâàíèå ýìáðèîíîâ ïðîâîäèëîñü â ñïåöèàëüíûõ
÷àøêàõ WOW (Vitrolife, Sweden) â óíèâåðñàëüíîé ñðå-
äå Continius Single Culture (IrvineScientific, USA) ñ 1 äî
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5-6 äíÿ êóëüòèâèðîâàíèÿ. Ñïåöèàëüíûõ êðèòåðèåâ
îòáîðà ïàöèåíòîâ äëÿ êóëüòèâèðîâàíèÿ ñ èñïîëüçî-
âàíèåì äàííîé ñèñòåìû íå ïðèìåíÿëîñü. Ñèñòåìà
èìååò ïðÿìîé on-line äîñòóï. Äëÿ îöåíêè ðàçâèòèÿ
ýìáðèîíîâ ñ 1 äî 5-6 ñóòîê êóëüòèâèðîâàíèÿ in vitro
ó÷èòûâàëîñü âðåìÿ ïåðâûõ äðîáëåíèé, âðåìåííîé
äèàïàçîí ìåæäó ïåðâûì è âòîðûì äðîáëåíèåì, à òàê-
æå õàðàêòåð äðîáëåíèÿ (ìîðôîêèíåòèêà), âðåìÿ ôîð-
ìèðîâàíèÿ áëàñòîöèñò. Âñå âûøåïåðå÷èñëåííûå êðè-
òåðèè ñëóæèëè ïðåäèêòîðàìè îòáîðà ýìáðèîíîâ íà
ïåðåíîñ. Êðèòåðèÿìè ýëåêòèâíîãî ïåðåíîñà îäíîãî
ýìáðèîíà íà 5-å ñóòêè (5eSET) ñëóæèëè: íàëè÷èå áî-
ëåå 2-õ ýìáðèîíîâ îòëè÷íîãî êà÷åñòâà, âîçðàñò ïàöè-
åíòêè äî 35 ëåò, îòñóòñòâèå ïðåäûäóùèõ ïîïûòîê ÝÊÎ
â àíàìíåçå. Êðèòåðèÿìè ñåëåêòèâíîãî ïåðåíîñà îä-
íîãî ýìáðèîíà (5SET) ñëóæèëè: íàëè÷èå ðóáöà íà
ìàòêå ïîñëå ïðåäûäóùèõ õèðóðãè÷åñêèõ âìåøà-
òåëüñòâ è äð. êëèíè÷åñêèå ñèòóàöèè. Ïîëó÷åíèå è
îáðàáîòêà èíôîðìàöèè îá ýìáðèîíàõ ÷åëîâåêà ïðî-
âåäåíû â ëàáîðàòîðèè âñïîìîãàòåëüíûõ ðåïðîäóêòèâ-
íûõ òåõíîëîãèé (ÂÐÒ) Êëèíè÷åñêîãî ãîñïèòàëÿ ÈÄÊ
ÇÀÎ «Ìåäèöèíñêàÿ êîìïàíèÿ ÈÄÊ» (ãðóïïà êîìïà-
íèé «Ìàòü è äèòÿ», Ñàìàðà, Ðîññèÿ). Ãðàôè÷åñêèå
äàííûå è èíôîðìàöèÿ î ðàçìåòêå âûãðóæåíû íà êëà-
ñòåð SberCloud. Ñâ¸ðòî÷íàÿ ñåòü íåéðîíîâ, ïðåäíàç-
íà÷åííàÿ äëÿ äèôôåðåíöèàöèè ýìáðèîíîâ íà îñíî-
âå ìóëüòèêëàññîâîãî äåëåíèÿ, áûëà óñòàíîâëåíà íà
ñóïåðêîìïüþòåðå Êðèñòîôàðè êëàñòåðà SberCloud.
Äëÿ ñòàíäàðòèçàöèè îïèñàíèÿ ðàçâèòèÿ êóëüòèâèðó-
åìûõ in vitro ýìáðèîíîâ ÷åëîâåêà, íàìè ââåäåíî ïî-
íÿòèå «Ìîðôîäèíàìè÷åñêèé ïðîôèëü ýìáðèîíà ÷å-
ëîâåêà». Îí âêëþ÷àåò â ñåáÿ ñîâîêóïíîñòü âûÿâëåí-
íûõ íàìè ìîðôîêèíåòè÷åñêèõ ñîñòîÿíèé, ðàñïîëî-
æåííûõ íà âðåìåííîé øêàëå â ñîîòâåòñòâèè ñ ìîìåí-
òîì èõ ðåãèñòðàöèè. Âñå âðåìåííûå îòñå÷êè (òî÷êè)
äàþòñÿ â õðîíîëîãè÷åñêîì ïîðÿäêå îòíîñèòåëüíî
ìîìåíòà îïëîäîòâîðåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ.  Êóëüòèâèðîâàíèå ýì-
áðèîíîâ ÷åëîâåêà in vitro â ïðàêòèêå ýìáðèîëîãè÷åñ-
êèõ ëàáîðàòîðèé íà ñåãîäíÿøíèé äåíü ÿâëÿåòñÿ ïðî-
ðàáîòàííîé è ñòàíäàðòíîé ìåòîäèêîé. Êà÷åñòâî ñðåä,
ðàñõîäíûõ ìàòåðèàëîâ, òåõíè÷åñêèå âîçìîæíîñòè
èíêóáàòîðîâ ïîçâîëÿþò ìàêñèìàëüíî ïðèáëèçèòü
óñëîâèÿ ðîñòà è ðàçâèòèÿ ýìáðèîíîâ in vitro ê åñòå-
ñòâåííûì óñëîâèÿì. Â äàííîå âðåìÿ àêòóàëüíà ïðî-
áëåìà îïðåäåëåíèÿ íàäåæíûõ ïðåäèêòîðîâ ðàçâèâà-
þùåãîñÿ ýìáðèîíà, èìåþùåãî íàèáîëåå âûñîêèå
øàíñû ê èìïëàíòàöèè. Îñîáåííî çíà÷èìû ýòè ôàê-
òîðû â öåëÿõ áåçîïàñíîé è ýôôåêòèâíîé ðåàëèçàöèè
öåëåñîîáðàçíîñòè ïåðåíîñà îäíîãî ýìáðèîíà â ïî-
ëîñòü ìàòêè äëÿ óñòðàíåíèÿ ðàçâèòèÿ ìíîãîïëîäíîé
áåðåìåííîñòè, ðîæäåíèÿ íåäîíîøåííûõ è ìàëîâåñ-
íûõ äåòåé. Ïîýòîìó ðàçðàáîòêà íåèíâàçèâíûõ òåõíî-
ëîãèé ðàíæèðîâàíèÿ ðàçâèâàþùèõñÿ ýìáðèîíîâ ñ
öåëüþ îòáîðà íà ïåðåíîñ â ïîëîñòü ìàòêè â ñîâðåìåí-
íîé ýìáðèîëîãè÷åñêîé ëàáîðàòîðèè ÷ðåçâû÷àéíî âî-
ñòðåáîâàíà. Â ñâÿçè ñ ýòèì áûë ââåäåí ñïåöèàëüíûé
òåðìèí - «ìîðôîêèíåòèêà», êîòîðûé îòðàæàåò âèçó-
àëüíîå ôèêñèðóåìîå ñîñòîÿíèå ÷åëîâå÷åñêîãî ýìáðè-
îíà. Ïîñëåäîâàòåëüíûå ñòàäèè ìîðôîêèíåòè÷åñêîãî
ñîñòîÿíèå ñîñòàâëÿþò ìîðôîäèíàìèêó.

Íàáëþäåíèå çà ðàçâèòèåì ýìáðèîíà ïîçâîëÿåò
ôèêñèðîâàòü ðàçëè÷íûå ñòàäèè ìîðôîêèíåòè÷åñêèõ
èçìåíåíèé, âûÿâëÿòü öèòîïëàçìàòè÷åñêèå è âíåêëå-

Ðèñóíîê 1. Ýìáðèîí
÷åëîâåêà 1-õ ñóòîê
ðàçâèòèÿ íà ñòàäèè
2PN2PB (çèãîòà), óâå-
ëè÷åíèå 200Õ.

Ðèñóíîê 2. Ýìáðèîí
÷åëîâåêà 1-õ ñóòîê
ðàçâèòèÿ íà ñòàäèè
3PN2PB, óâåëè÷åíèå
200Õ.

òî÷íûå ñòðóêòóðû, òàêèå êàê ìóëüòèíóêëåàöèÿ, ôðàã-
ìåíòàöèÿ, âàêóîëèçàöèÿ è äðóãèå, à òàêæå îöåíèâàòü
èõ âëèÿíèå íà ðàííåå ðàçâèòèå ýìáðèîíîâ [1, 2]. Âàæ-
íî îïðåäåëèòü ôàêòîðû, ïðåäñêàçûâàþùèå ðàçâèòèå
êîìïåòåíòíîãî ýìáðèîíà, òî åñòü îïðåäåëÿþùèå åãî
èìïëàíòàöèîííûé ïîòåíöèàë. Ýòè ôàêòîðû – ïðî-
ãíîñòè÷åñêèå ïàðàìåòðû, êîìïëåêñíàÿ îöåíêà êîòî-
ðûõ ïîçâîëÿåò âûäåëèòü è îòîáðàòü íàèáîëåå ïåðñ-
ïåêòèâíûå ýìáðèîíû.  Ïðåäèêòîðû â äàííîì ñëó÷àå
- ýòî ïðîãíîñòè÷åñêèå ïàðàìåòðû, îöåíêà êîòîðûõ â
ñîâîêóïíîñòè ñëóæèò ìåòîäîì âûäåëåíèå è îòáîðà
ýìáðèîíîâ. Äëÿ íåèíâàçèâíîãî ìîíèòîðèíãà äîèìï-
ëàíòàöèîííîãî ðàçâèòèÿ ýìáðèîíîâ ÷åëîâåêà èñïîëü-
çîâàëñÿ ìóëüòèãàçîâûé èíêóáàòîð ñ ïîíèæåííîé êîí-
öåíòðàöèåé êèñëîðîäà (5%) ñ ñèñòåìîé âèäåîíàáëþ-
äåíèÿ Ýìáðèîâèçîð (Ðîññèÿ). Ýòî îáîðóäîâàíèå ïî-
çâîëÿåò, íå äîñòàâàÿ ÷àøêó ñ ðàçâèâàþùèìèñÿ ýìá-
ðèîíàìè, îöåíèòü ïåðâûå êëåòî÷íûå èçìåíåíèÿ ýì-
áðèîíà, óòî÷íèòü âðåìåííûå èíòåðâàëû äðîáëåíèÿ
ýìáðèîíîâ, êîìïàêòèçàöèè è ôîðìèðîâàíèÿ áëàñòî-
öèñò, à òàêæå îáíàðóæèâàåò âíóòðèêëåòî÷íûå èçìå-
íåíèÿ.

Â õîäå àíàëèçà âèäåîôàéëîâ ìû ìîæåì êîíñòàòè-
ðîâàòü ïðèçíàêè íîðìàëüíîãî - 2PN2PB èëè àíîìàëü-
íîãî îïëîäîòâîðåíèÿ (3PN) (ðèñ. 1, 2).

Âòîðîé ïðèçíàê – ýòî ðåâåðñèâíîå äðîáëåíèå. Ïðè
îáíàðóæåíèè åãî â ðàçâèòèè ýìáðèîíà ýòî ïîíèæàåò
åãî øàíñû íà èìïëàíòàöèþ ïðè íàëè÷èè äðóãèõ, ó
êîòîðûõ ìû íå çàôèêñèðîâàëè äàííîé îñîáåííîñòè
(ðèñ. 3). Íà ïðåäñòàâëåííûõ ñåðèÿõ ñíèìêîâ ïðåä-
ñòàâëåíû ñåðèè êàäðîâ, íà êîòîðûõ âèäíà äèíàìèêà
ðàçâèòèÿ ýòîãî ïðîöåññå. Â ïåðâîì ñëó÷àå, ýìáðèîí,
íà÷àâøèé äåëåíèå ñ òð¸õêëåòî÷íîé ñòàäèè, ïðîõîäèò
ýòàï ðåâåðñèâíîãî äðîáëåíèå â äâóõêëåòî÷íóþ ñòà-
äèþ.

Ðèñóíîê 3. Ðåâåðñèâíîå äðîáëåíèå ýìáðèîíîâ ÷åëî-
âåêà 3-2, óâåëè÷åíèå 200Õ.
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Âî âòîðîì ñëó÷àå íîðìàëüíî ïîäåëèâøèéñÿ ýìá-
ðèîí ïåðåõîäèò â ÷åòûð¸õêëåòî÷íóþ ñòàäèþ è âîç-
âðàùàåòñÿ ê äâóõêëåòî÷íîé (ðèñ 4).

Ðèñóíîê 4. Ðåâåðñèâíîå äðîáëåíèå ýìáðèîíîâ 2-4-
2, óâåëè÷åíèå 200Õ.

Ïîÿâëåíèå ìóëüòèíóêëåàöèè (íåñêîëüêî ÿäåð â ðàç-
âèâàþùèõñÿ áëàñòîìåðàõ) òàêæå ÿâëÿåòñÿ ïðè÷èíîé äëÿ
èñêëþ÷åíèÿ ýìáðèîíîâ íà ïåðåíîñ è êðèîêîíñåðâàöèþ,
åñëè èìåþòñÿ äð ýìáðèîíû ñîïîñòàâèìîãî êà÷åñòâà.

Òî åñòü ïðè íàëè÷èè ýìáðèîíîâ ñîïîñòàâèìîé
îðãàíèçàöèè, òå èç íèõ, êîòîðûå èìåþò ðåâåðñèâíîå
äðîáëåíèå, ìóëüòèíóêëåàöèþ, èãðàþò ðîëü «çàïàñíî-
ãî èãðîêà» è ïîäëåæàò êðèîêîíñåðâàöèè è ïåðåíîñó
â ïîëîñòü ìàòêè, åñëè äð. ýìáðèîíîâ íåò. Ôðàãìåíòà-
öèÿ - ïîÿâëåíèÿ áåçúÿäåðíûõ ôðàãìåíòîâ - ïðèçíàê
íåïîñòîÿííûé è îòíîñèòåëüíûé. Ðàçëè÷àþò ìåëêî-
êëåòî÷íóþ è êðèóïíîêëåòî÷íóþ ôðàãìåíòàöèþ.  Â
ñîîòâåòñòâèè ñ ïðåäëàãàåìîé íàìè êëàññèôèêàöèåé
ïî îöåíêå êà÷åñòâà ðàçâèâàþùèõñÿ ýìáðèîíîâ íàëè-
÷èå ôðàãìåíòàöèè äî 10% íå ÿâëÿåòñÿ ôàêòîðîì, ïî-
íèæàþùèì êîìïåòåíöèþ ðàçâèâàþùèõñÿ ýìáðèî-
íîâ. Îäíàêî, ïðè íàëè÷èè áîëåå âûñîêîãî óðîâíÿ
ôðàãìåíòàöèè, ìîæåò ïðèâåñòè ê åãî ïîëíîé ôðàã-
ìåíòàöèè èëè îñòàíîâêå â ðàçâèòèè.

Äëÿ óíèôèêàöèè îïèñàíèÿ ðàçâèòèÿ êóëüòèâèðó-
åìûõ in vitro ýìáðèîíîâ ÷åëîâåêà, ñîâìåñòíî ñ ðàçðà-
áîò÷èêàìè ñèñòåìû Ýìáðèîâèçîð ââåäåíî ïîíÿòèå
«Ìîðôîäèíàìè÷åñêèé ïðîôèëü ýìáðèîíà ÷åëîâåêà».
Îí âêëþ÷àåò â ñåáÿ êîìïëåêñ âûÿâëåííûõ íàìè ìîð-
ôîêèíåòè÷åñêèõ ñîñòîÿíèé, ðàñïîëîæåííûõ íà âðå-
ìåííîé øêàëå â ñîîòâåòñòâèè ñ ìîìåíòîì èõ ðåãèñò-
ðàöèè. Âñå âðåìåííûå îòñå÷êè (òî÷êè) äàþòñÿ â õðî-
íîëîãè÷åñêîì ïîðÿäêå îòíîñèòåëüíî ìîìåíòà îïëî-
äîòâîðåíèÿ. Íèæå â òàáëèöàõ ïðèâåäåíû îñíîâíûå
äàííûå ïîêàçàòåëåé ðàçâèòèÿ ýìáðèîíîâ è èõ àíà-
ëèç â ñðàâíèòåëüíîì àñïåêòå â ãðóïïàõ ñ ïðèìåíåíè-
åì âèäåîìîíèòîðèíãà è áåç íåãî.

Òàáëèöà 1
Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçàòåëåé

ðàçâèòèÿ ýìáðèîíîâ, ïîëó÷åííûõ â ïðîãðàììå ÝÊÎ

Òàáëèöà 2
Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçàòåëåé

ðàçâèòèÿ ýìáðèîíîâ, ïîëó÷åííûõ
â ïðîãðàììå ÈÊÑÈ

Ïðèìå÷àíèå: *-p<0.05, **-p<0.01, ***-p<0.001 ñòà-
òèñòè÷åñêàÿ çíà÷èìîñòü ïî îòíîøåíèþ ê ãðóïïå
ÈÊÑÈ ñ âèäåî. ̂ -p<0.05, ̂ ^-p<0.01, ̂ ^^-p<0.001 ñòà-
òèñòè÷åñêàÿ çíà÷èìîñòü ïî îòíîøåíèþ ê ñîîòâåòñòâó-
þùèì ïîêàçàòåëÿì ãðóïï ñ ÝÊÎ.

Èñõîäÿ èç èìåþùåéñÿ áàçû äàííûõ ïàöèåíòîâ,
ïðîøåäøèõ ïðîãðàììó ÝÊÎ, ïîêàçàë, ÷òî ÷àñòîòà îï-
ëîäîòâîðåíèÿ íåçíà÷èòåëüíî âàðüèðîâàëà ìåæäó
ãðóïïàìè, ñîñòàâèâ 71,9% â ãðóïïå ñ âèäåîíàáëþäå-
íèåì è 75% â ãðóïïå áåç íåãî, ÷òî íå ÿâëÿåòñÿ ñòàòèñ-
òè÷åñêè çíà÷èìûì ðàçëè÷èåì. ×àñòîòà äðîáëåíèÿ
òàêæå íå ïîêàçàëà äîñòîâåðíûõ ðàçëè÷èé ìåæäó
ãðóïïàìè (93,8% â ãðóïïå ñ time-lapse ïðîòèâ 95,8% â
ãðóïïå áåç íåãî). Îäíàêî ïðè îöåíêå äîðàñòàíèÿ ýì-
áðèîíîâ äî ñòàäèè áëàñòîöèñòû âûÿâëåíà òåíäåíöèÿ
ê áîëåå âûñîêîì ðåçóëüòàòàì â ãðóïïå áåç âèäåîíàá-
ëþäåíèÿ (20,8% ïðîòèâ 15,6%), õîòÿ ðàçíèöà íå äîñ-
òèãëà áîëüøîé çíà÷èìîñòè. Ïðîöåíò çàìîðàæèâàíèÿ
ýìáðèîíîâ îêàçàëñÿ ñõîæèì ìåæäó ãðóïïàìè (34,4%
â ãðóïïå ñ time-lapse è 31,3% â ãðóïïå áåç íåãî). Ïðè
àíàëèçå êëèíè÷åñêèõ èòîãîâ ÷àñòîòà ïîëîæèòåëüíî-
ãî ðåçóëüòàòà ÕÃ× â ãðóïïå ñ âèäåîíàáëþäåíèåì ñî-
ñòàâèëà 34,4%, òîãäà êàê â ãðóïïå áåç íåãî – 41,7%.
Ïîäîáíàÿ òåíäåíöèÿ ñîõðàíÿëàñü è â ïîêàçàòåëÿõ
÷àñòîòû êëèíè÷åñêîé áåðåìåííîñòè, êîòîðàÿ ñîñòà-
âèëà 34,4% â ãðóïïå ñ time-lapse è 37,5% â ãðóïïå áåç
íåãî. Óðîâåíü ïîäòâåðæäåííîé áåðåìåííîñòè ïî äàí-
íûì óëüòðàçâóêîâîãî èññëåäîâàíèÿ íå ïðîäåìîíñò-
ðèðîâàë çíà÷èòåëüíûõ ðàçëè÷èé ìåæäó ãðóïïàìè
(31,3% è 35,4% ñîîòâåòñòâåííî). Â ïðîãðàììå ÈÊÑÈ
ó÷èòûâàëèñü è ñðàâíèâàëèñü ïîêàçàòåëè ïàöèåíòîê,
ïðîõîäèâøèõ ëå÷åíèå ñ èñïîëüçîâàíèåì âèäåîíàá-
ëþäåíèÿ è áåç íåãî. Ñðåäíèé âîçðàñò ïàöèåíòîê â
îáåèõ ãðóïïàõ áûë ñîïîñòàâèì (34,6±7 ëåò è 34,9±7,2
ëåò), ÷òî óêàçûâàåò íà îäíîðîäíîñòü âûáîðêè. Êîëè-
÷åñòâî ïîïûòîê ÝÊÎ â ñðåäíåì âàðüèðîâàëî ìåæäó
ãðóïïàìè, ñîñòàâèâ 2,2±0,6 â ãðóïïå ñ time-lapse è
2±0,44 â ãðóïïå áåç íåãî. Ïðîäîëæèòåëüíîñòü áåñïëî-
äèÿ â îáû÷íîì ñîñòàâèëî 6,66±1,34 ãîäà è 6,4±1,38

% îïëîäîòâîðåíèÿ 23 (71,9%) 36 (75%) 0,85 (0,31-2,34) 59 (73,8%)

% äðîáëåíèÿ 30 (93,8%) 46 (95,8%) 0,65 (0,09-4,88) 76 (95%)

% äîðàñòàíèÿ

äîáëàñòîöèñòû 5 (15,6%) 10 (20,8%) 0,7 (0,22-2,29) 15 (18,8%)

% çàìîðàæèâàíèÿ 11 (34,4%) 15 (31,3%) 1,15 (0,45-2,98) 26 (32,5%)

ÕÃ×(+), % 11 (34,4%) 20 (41,7%) 0,73 (0,29-1,85) 31 (38,8%)

ÓÇÈ, % 10 (31,3%) 17 (35,4%) 0,83 (0,32-2,15) 27 (33,8%)

×È, % 11 (34,4%) 18 (37,5%) 0,87 (0,34-2,22) 29 (36,3%)

ÝÊÎ ñ âèäåî
n=32

ÝÊÎ áåç
âèäåî n=48

ÎØ ïî îòíîøåíèþ
ê ÝÊÎ ñ âèäåî

ÝÊÎ Îáùåå
n=80

Ñðåäíèé âîçðàñò

ïàöèåíòîâ 34,6±7^ 34,9±7,2 34,8±7,1^

Ñðåäíåå

êîëè÷åñòâî

ïîïûòîê 2,2±0,6^^^ 2±0,44*^^ 2,1±0,53

Ñðåäíåå êîë-âî

ëåò áåñïëîäèÿ 6,66±1,34^^^ 6,4±1,38^^^ 6,53±1,36^^^

Ñðåäíÿÿ äîçà

ÔÃÑ íà

ñòèìóëÿöèþ 1503,2±264,7 1645,9±361,9** 1573,4±323,1

Ñð. êîë-âî

îîöèòîâ ÌII 6,33±1,16 5,31±0,97*** 5,83±1,18

ñð.ýìáð.ïåðåí 1,28±0,45^^ 1,37±0,49^^ 1,33±0,47^^^

Óðîâåíü

ìíîãîïëîäèÿ 0±0^^^ 20±3,77***^^^ 9,84±10,38

ÈÊÑÈ ñ
âèäåî n=64

ÈÊÑÈ áåç
âèäåî n=62

ÈÊÑÈ Îáùåå
n=126
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ãîäà ñîîòâåòñòâåííî, ÷òî òàêæå íå ÿâëÿåòñÿ ñóùå-
ñòâåííûì ðàçëè÷èåì. Îäíàêî ïðèíöèïèàëüíûå ðàç-
ëè÷èÿ âûÿâëåíû â ñðåäíåé äîçå ÔÑÃ, èñïîëüçîâàí-
íîé äëÿ ñòèìóëÿöèè, êîòîðàÿ áûëà óêàçàíà âûøå â
ãðóïïå áåç âèäåîìîíèòîðèíãà (1645,9±361,9 ÌÅ ïðî-
òèâ 1503,2±264,7 ÌÅ, p<0,01). Ýòî ìîæåò ñâèäåòåëü-
ñòâîâàòü î íåîáõîäèìîñòè áîëåå èíòåíñèâíîé ñòèìó-
ëÿöèè ïàöèåíòîê â ãðóïïå áåç èñïîëüçîâàíèÿ time-
lapse, ÷òî ïîòåíöèàëüíî ñâÿçàíî ñ ìåíüøåé ýôôåê-
òèâíîñòüþ ýìáðèîëîãè÷åñêîãî ýòàïà. Çàìåòíûå ðàç-
ëè÷èÿ îòìå÷åíû â ñðåäíåì êîëè÷åñòâå ïîëó÷åííûõ
çðåëûõ îîöèòîâ ÌII: â ãðóïïå ñ âèäåîíàáëþäåíèåì
èõ ÷èñëî ñîñòàâèëî 6,33±1,16, òîãäà êàê â ãðóïïå áåç
âèäåîìîíèòîðèíãà – 5,31±0,97 (p<0,001), ÷òî óêàçû-
âàåò íà áîëåå áëàãîïðèÿòíûå óñëîâèÿ êóëüòèâèðîâà-
íèÿ ïðè èñïîëüçîâàíèè äàííîé òåõíîëîãèè.

×àñòîòà ìíîãîïëîäíûõ áåðåìåííîñòåé â ãðóïïå ñ
âèäåîíàáëþäåíèåì ñîñòàâèëà 0%, òîãäà êàê â ãðóïïå
áåç íåãî äîñòèãàëà 20% (p<0,001), ÷òî ïîäòâåðæäàåò
ãèïîòåçó î áîëåå òî÷íîì îòáîðå ýìáðèîíîâ ïðè èñ-
ïîëüçîâàíèè time-lapse è ñíèæåíèè íåîáõîäèìîñòè
ïåðåíîñà íåñêîëüêèõ ýìáðèîíîâ. Êîëè÷åñòâî ïåðåíå-
ñåííûõ ýìáðèîíîâ â îáåèõ ãðóïïàõ íåçíà÷èòåëüíî
ðàçëè÷àëîñü, ñîñòàâèâ 1,28±0,45 â ãðóïïå ñ âèäåîíàá-
ëþäåíèåì è 1,37±0,49 â ãðóïïå áåç íåãî.

Îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâàíèÿ äåìîíñòðè-
ðóþò, ÷òî ïðèìåíåíèå òåõíîëîãèè time-lapse ìîíèòî-
ðèíãà íå îêàçûâàåò çíà÷èìîãî âëèÿíèÿ íà ÷àñòîòó
îïëîäîòâîðåíèÿ è äðîáëåíèÿ ýìáðèîíîâ, íî ñïîñîá-
ñòâóåò áîëåå òî÷íîìó îòáîðó ýìáðèîíîâ, ÷òî ïðîÿâëÿ-
åòñÿ â ñíèæåíèè óðîâíÿ ìíîãîïëîäíûõ áåðåìåííîñ-
òåé. Êðîìå òîãî, âûÿâëåíî ñíèæåíèå íåîáõîäèìîé
äîçû ÔÑÃ è óâåëè÷åíèå êîëè÷åñòâà çðåëûõ îîöèòîâ â
ãðóïïå ñ âèäåîìîíèòîðèíãîì, ÷òî óêàçûâàåò íà ïîòåí-
öèàëüíûå ïðåèìóùåñòâà äàííîãî ìåòîäà. Äàëüíåéøèå
èññëåäîâàíèÿ íåîáõîäèìû äëÿ îöåíêè äîëãîñðî÷íî-
ãî âëèÿíèÿ èñïîëüçîâàíèÿ time-lapse íà ÷àñòîòó æè-
âîðîæäåíèé è íåîíàòàëüíûå èñõîäû ó ïàöèåíòîê, ïðî-
õîäÿùèõ ëå÷åíèå ìåòîäîì ÂÐÒ. Ïðèìåíåíèå òåõíîëî-

ãèè time-lapse ìîíèòîðèíãà íå îêàçûâàåò ñòàòèñòè÷åñ-
êè çíà÷èìîãî âëèÿíèÿ íà êëþ÷åâûå ïàðàìåòðû ðàí-
íåãî ýìáðèîãåíåçà — ÷àñòîòó îïëîäîòâîðåíèÿ, äðîá-
ëåíèÿ è äîðàñòàíèÿ ýìáðèîíîâ äî ñòàäèè áëàñòîöèñ-
òû. Âìåñòå ñ òåì, áûëè âûÿâëåíû êëèíè÷åñêè çíà÷è-
ìûå ïðåèìóùåñòâà, âûðàæàþùèåñÿ â áîëåå òî÷íîì
ýìáðèîñåëåêòèâíîì ïîäõîäå, ñíèæåíèè ÷àñòîòû ìíî-
ãîïëîäíûõ áåðåìåííîñòåé, ÷òî ñâèäåòåëüñòâóåò î ïî-
òåíöèàëå äàííîé òåõíîëîãèè â îïòèìèçàöèè ïðîãðàìì
ÂÐÒ. Ïîëó÷åííûå äàííûå ñîãëàñóþòñÿ ñ ðåçóëüòàòà-
ìè ìåòààíàëèçà Pribenszky et al. (2017), â êîòîðîì áûëî
ïîêàçàíî, ÷òî èñïîëüçîâàíèå time-lapse ñèñòåì ñ ìîð-
ôîêèíåòè÷åñêèì àíàëèçîì ïðèâîäèò ê ñòàòèñòè÷åñêè
çíà÷èìîìó óâåëè÷åíèþ ÷àñòîòû æèâîðîæäåíèé è ñíè-
æåíèþ ðèñêà ðàííèõ ïîòåðü áåðåìåííîñòè ïî ñðàâíå-
íèþ ñ òðàäèöèîííîé ìîðôîëîãè÷åñêîé îöåíêîé ýìá-
ðèîíîâ (Pribenszky et al., 2017). Êðîìå òîãî, èññëåäî-
âàíèå Kovacs et al. (2019) äåìîíñòðèðóåò, ÷òî îòáîð
ýìáðèîíîâ íà îñíîâàíèè ìîðôîêèíåòè÷åñêèõ ïàðà-
ìåòðîâ, ïîëó÷åííûõ ñ ïîìîùüþ time-lapse íàáëþäå-
íèÿ, ïîâûøàåò ïðîãíîñòè÷åñêóþ çíà÷èìîñòü â êîíòåê-
ñòå âåðîÿòíîñòè èìïëàíòàöèè è ñïîñîáñòâóåò áîëåå
îáîñíîâàííîé ðåàëèçàöèè ñòðàòåãèè ñåëåêòèâíîãî ïå-
ðåíîñà îäíîãî ýìáðèîíà, ñíèæàÿ òåì ñàìûì ðèñê ìíî-
ãîïëîäíûõ áåðåìåííîñòè.

Âûâîäû. Òàêèì îáðàçîì, ðåçóëüòàòû èññëåäîâàíèÿ
äåìîíñòðèðóþò, ÷òî ïðèìåíåíèå òåõíîëîãèè time-
lapse ìîíèòîðèíãà íå îêàçûâàåò çíà÷èìîãî âëèÿíèÿ
íà ÷àñòîòó îïëîäîòâîðåíèÿ è äðîáëåíèÿ ýìáðèîíîâ,
íî ñïîñîáñòâóåò áîëåå òî÷íîìó îòáîðó ýìáðèîíîâ, ÷òî
ïðîÿâëÿåòñÿ â ñíèæåíèè óðîâíÿ ìíîãîïëîäíûõ áå-
ðåìåííîñòåé. Êðîìå òîãî, âûÿâëåíî ñíèæåíèå íåîá-
õîäèìîé äîçû ÔÑÃ è óâåëè÷åíèå êîëè÷åñòâà çðåëûõ
îîöèòîâ â ãðóïïå ñ âèäåîìîíèòîðèíãîì, ÷òî óêàçû-
âàåò íà ïîòåíöèàëüíûå ïðåèìóùåñòâà äàííîãî ìåòî-
äà. Äàëüíåéøèå èññëåäîâàíèÿ íåîáõîäèìû äëÿ îöåí-
êè äîëãîñðî÷íîãî âëèÿíèÿ èñïîëüçîâàíèÿ time-lapse
íà ÷àñòîòó æèâîðîæäåíèé è íåîíàòàëüíûå èñõîäû ó
ïàöèåíòîê, ïðîõîäÿùèõ ëå÷åíèå ìåòîäîì ÂÐÒ.
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Iron Metabolism Regulation
and Its Impact on Embryo Quality
in Assisted Reproductive Technologies

Zoitova N.M., Yuldasheva D.Yu., Maksudova M.M.

Annotation
This study evaluates the influence of ferritin concentrations

in serum and follicular fluid on the morphological quality of
embryos produced during in vitro fertilization (IVF). A total
of 65 women diagnosed with infertility, aged 25 to 39, were
enrolled and divided into two subgroups based on the timing
of iron supplementation. Group 2A received iron supplements
concurrently with ovarian stimulation, whereas Group 2B
completed iron intake two months before stimulation
initiation. Ferritin measurements were taken from both blood
and follicular fluid samples on the day of oocyte retrieval. The
findings demonstrate that moderately elevated ferritin levels
support the development of higher-quality embryos, while
excessive iron levels may compromise embryonic structure and
viability. The results suggest that a personalized iron
management strategy is essential for optimizing IVF outcomes.

Keywords:  Ferritin, IVF, follicular fluid, embryo
morphology, iron homeostasis, oxidative balance, ovarian
stimulation, infertility treatment.

Introduction
In vitro fertilization (IVF) remains a pivotal approach in

managing infertility, especially in cases involving complex
reproductive disorders. However, success rates vary
considerably and depend on factors such as hormonal
balance, systemic health, and gamete quality. Recent interest
has emerged around micronutrient regulation, particularly
iron, given its involvement in cellular respiration, DNA
replication, and enzymatic activity.

Ferritin, a key intracellular protein that stores and releases
iron safely, reflects systemic and local iron status. Both iron
deficiency and overload can disturb oocyte maturation and
embryonic development, making ferritin a candidate
biomarker for predicting IVF outcomes.

Literature Background
Iron plays a dual role in reproductive physiology. Its

insufficiency leads to menstrual irregularities, anovulation,
and reduced oocyte competence. Conversely, iron excess can
induce oxidative stress, affecting mitochondrial performance
and triggering cellular apoptosis. Ferritin acts as a buffer to
maintain iron homeostasis and reduce cellular toxicity by
limiting the formation of reactive oxygen species (ROS).

Previous investigations have linked follicular fluid ferritin
levels with IVF efficacy, suggesting an optimal threshold
beyond which embryo quality deteriorates. This study builds
upon such data, aiming to compare outcomes across different
iron supplementation protocols.

Materials and Methods
The clinical trial was conducted at the “Siz ona bulasiz”

IVF clinic, including 65 women diagnosed with infertility and
undergoing standard ovarian stimulation cycles. Participants
were divided into two groups:

• Group 2A (n=29): Received iron supplementation during
stimulation.

• Group 2B (n=36): Completed a two-month iron regimen
prior to stimulation.

On the day of oocyte collection, samples of blood and
follicular fluid were analyzed using ELISA to quantify ferritin
levels. Embryos were assessed morphologically using
international grading criteria (excellent, good, poor).
Statistical analysis included Student’s t-test and Pearson’s
correlation coefficient (p<0.05).

Results
Table 1

Ferritin Levels in Serum and Follicular Fluid

Table 2
Correlation Between Ferritin and Embryo Quality

Group 2A exhibited higher ferritin levels, both systemically
and locally, and a positive correlation with top-grade embryos.
However, an excess of ferritin was associated with a reduction
in the proportion of “good” embryos. In contrast, Group 2B
had a more favorable balance, yielding a higher proportion
of “good” quality embryos with fewer oxidative stress
indicators.

Discussion
The research affirms that iron levels directly influence

follicular microenvironments and embryo viability.
Administering iron during stimulation enhances systemic iron
stores but may pose oxidative risks if not managed carefully.
The delayed-supplementation strategy appears to mitigate
this risk, preserving embryonic integrity while maintaining
sufficient iron reserves.

Hence, iron optimization is vital—not merely
supplementation. Personalized plans that account for initial
iron status, timing, and duration of intake could maximize
IVF efficacy while minimizing adverse metabolic outcomes.

Conclusion
Ferritin levels serve as reliable indicators of reproductive

readiness and embryo development quality. The study
underscores the necessity of controlled iron regulation in IVF
protocols and encourages individualized therapeutic
approaches to enhance success rates.

Group Serum Ferritin Follicular Ferritin
( /L) ( /L)

2A 85.5 ± 6.7 171.3 ± 13.7
2B 70.8 ± 2.4 56.1 ± 3.0
p <0.05 <0.001

Metric Group 2A (r) Group 2B (r)
Total embryos 0.10 -0.09
Excellent embryos 0.52 -0.04
Good embryos -0.23 0.32
Poor-quality embryos -0.22 -0.21
Embryo compaction 0.17 0.11
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Temir moddasi almashinuvi va uning in vitro
urug‘lantirish jarayonida
embrion sifati bilan bog‘liqligi

Zoitova N.M., Yuldasheva D.Yu, Maksudova M.M.

Annotatsiya
Ushbu ilmiy ishda ayollarda temir moddasi almashinuvi

ko‘rsatkichlaridan biri bo‘lgan ferritin darajasining qon va
follikulyar suyuqlikdagi miqdori bilan EKO jarayonida hosil
bo‘lgan embrionlarning sifati o‘rtasidagi bog‘liqlik o‘rganildi.
65 nafar bepushtlik tashxisi qo‘yilgan ayol ikki guruhga
bo‘lindi: 2A guruhi — temir preparatlarini stimulyatsiya bilan
bir vaqtda olganlar; 2B guruhi — stimulyatsiyadan oldin ikki
oy davomida temir preparatlari qabul qilganlar. Qon va
follikulyar suyuqlik namunalaridagi ferritin darajasi ELISA
usuli yordamida baholandi. Natijalarga ko‘ra, ferritinning
me’yoriy darajadagi ko‘tarilishi embrion sifatiga ijobiy ta’sir
ko‘rsatgan, biroq ortiqcha miqdori salbiy oqibatlarga olib
kelgan. Natijalar shuni ko‘rsatadiki, individual yondashuv
asosida temir balansini nazorat qilish EKO muvaffaqiyatini
oshiradi.

Kalit so‘zlar: Ferritin, EKO, follikulyar suyuqlik, embrion
sifati, temir almashinuvi, oksidlovchi stress, ovariya
stimulyatsiyasi, bepushtlik.

Kirish
In vitro urug’lantirish (EKO) usuli reproduktiv

buzilishlarga chalingan ayollarni davolashda eng samarali
usullardan biri hisoblanadi. EKO natijasi ko‘plab omillarga,
jumladan, ayolning umumiy sog‘lig‘i, gormonal fon, oosit
sifati va mikroelementlar muvozanatiga bog‘liq. Temir
moddasining to‘g‘ri taqsimlanishi hujayra nafas olishi, DNK
sintezi, fermentlar faolligi kabi asosiy biologik jarayonlarda
ishtirok etadi.

Ferritin esa organizmda temirni xavfsiz saqlovchi oqsildir
va uning miqdori temir holati haqida muhim axborot beradi.
Temir tanqisligi ovulyatsiyani buzadi, oosit sifatini
kamaytiradi, temir ortiqligi esa oksidlovchi stressni
kuchaytirib, hujayralarga zarar yetkazadi. Shu sababli ferritin
darajasi EKO natijalarini bashorat qiluvchi marker sifatida
ko‘rib chiqiladi.

Materiallar va usullar
Tadqiqot “Siz ona bo‘lasiz” EKO klinikasida olib borildi.

25 dan 39 yoshgacha bo‘lgan, bepushtlik tashxisi qo‘yilgan
65 nafar ayol ishtirok etdi. Ular ikki guruhga bo‘lindi:

• 2A guruhi (n=29): Temir preparatlarini stimulyatsiya
bilan bir vaqtda olganlar.

• 2B guruhi (n=36): Stimulyatsiyadan ikki oy oldin temir
olganlar.

Punktatsiya kuni qon va follikulyar suyuqlik
namunalaridan ferritin miqdori ELISA usuli orqali o‘lchandi.
Olingan embrionlar morfologik sifatiga ko‘ra “a’lo”, “yaxshi”
va “past sifatli” toifalarga ajratildi. Statistik tahlil uchun
Student t-testi va Pirson korrelyatsiya koeffitsienti (p<0.05)
qo‘llandi.

Natijalar
1-jadval

Qon va follikulyar suyuqlikda ferritin darajasi

2-jadval
Ferritin darajasi va embrion sifati

o‘rtasidagi korrelyatsiya

2A guruhida ferritin darajalari ancha yuqori bo‘lib, a’lo
sifatli embrionlar bilan ijobiy bog‘liqlik kuzatildi. Shu bilan
birga, ferritinning haddan tashqari ko‘pligi yaxshi sifatli
embrionlar ulushini kamaytirdi. 2B guruhida esa oksidlovchi
stress kamroq bo‘lgan, natijada yaxshi sifatli embrionlar
ulushi yuqoriroq bo‘ldi.

Muhokama
Tadqiqot natijalari shuni ko‘rsatadiki, temir almashinuvi

holati follikulyar muhit va embrion sifatiga bevosita ta’sir
ko‘rsatadi. Temirni stimulyatsiya davrida qabul qilish
umumiy ferritin darajasini oshiradi, ammo ortiqcha to‘planish
hujayralarga zarar yetkazishi mumkin. Aksincha, oldindan
qabul qilingan temir preparatlari organizmda balansni saqlab,
embrionlarning morfologik yaxlitligini ta’minlaydi.

Bu esa EKO jarayonida faqat temir qabul qilish emas, balki
uni individual ravishda nazorat qilish zarurligini ko‘rsatadi.

Xulosa
Ferritin darajasi ayolning reproduktiv salohiyatini va

embrion sifati prognozini belgilovchi muhim biomarkerdir.
Tadqiqot EKOga tayyorgarlikda temir almashinuvini
boshqarish va har bir bemorga mos yondashuv zarurligini
tasdiqladi. Bu natijalar yordamida EKO muvaffaqiyatini
oshirish mumkin bo‘ladi.

Guruh Qonda ferritin Follikulyar suyuqlikda
( /L) ferritin ( /L)

2A 85.5 ± 6.7 171.3 ± 13.7
2B 70.8 ± 2.4 56.1 ± 3.0
p <0.05 <0.001

Ko‘rsatkich 2A guruhi (r) 2B guruhi (r)

Jami embrionlar soni 0.10 -0.09
A’lo sifatli embrionlar 0.52 -0.04
Yaxshi sifatli
embrionlar -0.23 0.32
Past sifatli embrionlar -0.22 -0.21
Kompaktlashgan
embrionlar 0.17 0.11



101Reproductive Medicine and Genetics®

Foydalanilgan adabiyotlar ro‘yxati:

1. Bergh, C., & Wennerholm, U.-B. (2020). Long-term health
outcomes in children born through assisted reproductive
technologies. Upsala Journal of Medical Sciences, 125(2), 152–157.

2. Chen, C. M., Mu, S. C., Shih, C. K., et al. (2020). Iron status
monitoring in infants during their first year of life in Taiwan.
Nutrients, 12(1), 139.

3. Mayasina, E. N., Salimov, D. F., & Lisovskaya, T. V. (2020). Oocyte
quality as a determinant of embryo fragmentation in IVF programs.
Genes and Cells, (2).

4. Haga, P. (1980). Ferritin levels in premature infants: cord blood
and early anemia dynamics. Acta Paediatrica, 69, 637.

5. Iskhakov, I. R., & Iskhakova, R. S. (2015). Oxidative processes
during human embryo cultivation. Bioradicals and Antioxidants,
(1).

6. Kovalenko, Y. A., Malko, A. V., & Ryazantsev, I. I. (2018). Age-
related influences on oocyte and embryo quality in ART programs.
Kuban Scientific Medical Journal, (1).

7. Nefedova, A. V., Pestova, T. I., & Rusakova, M. D. (2011). Ovulation
induction and embryo culture conditions in IVF: comparative
outcomes. Man. Sport. Medicine, (26), 243.

8. Shao, J., Richards, B., & Kaciroti, N. (2021). Neonatal iron status
and its role in later iron sufficiency: a prospective Chinese cohort
study. European Journal of Clinical Nutrition, 75(2), 364–372.

9. Zazulina, Y. A., Samykina, O. V., & Melnikov, V. A. (2015).
Multifactorial predictors of IVF effectiveness at the implantation
stage. Proceedings of the Samara Scientific Center, (2-2).



102 Àïðåëü 2025 éèë

Ðîëü ìåòàáîëèçìà æåëåçà â ôîðìèðîâàíèè
êà÷åñòâåííûõ ýìáðèîíîâ
ïðè ïðîâåäåíèè ÝÊÎ

Çîèòîâà Í.Ì., Þëäàøåâà Ä.Þ., Ìàêñóäîâà Ì.Ì.

Àííîòàöèÿ
Â äàííîé ðàáîòå èññëåäóåòñÿ âëèÿíèå êîíöåíòðàöèè

ôåððèòèíà â êðîâè è ôîëëèêóëÿðíîé æèäêîñòè íà ìîð-
ôîëîãè÷åñêîå êà÷åñòâî ýìáðèîíîâ ó æåíùèí, ïðîõîäÿ-
ùèõ ïðîöåäóðó ýêñòðàêîðïîðàëüíîãî îïëîäîòâîðåíèÿ
(ÝÊÎ). Â èññëåäîâàíèå âîøëè 65 ïàöèåíòîê ñ áåñïëîäè-
åì, ðàçäåë¸ííûå íà äâå ãðóïïû: â ïåðâîé (2À) æåíùèíû
ïîëó÷àëè ïðåïàðàòû æåëåçà îäíîâðåìåííî ñî ñòèìóëÿ-
öèåé îâóëÿöèè, âî âòîðîé (2B) — çà äâà ìåñÿöà äî íå¸.
Àíàëèç ïîêàçàë, ÷òî ïðè óìåðåííî ïîâûøåííîì óðîâíå
ôåððèòèíà óâåëè÷èâàëàñü äîëÿ êà÷åñòâåííûõ ýìáðèîíîâ,
â òî âðåìÿ êàê èçáûòîê æåëåçà àññîöèèðîâàëñÿ ñ óõóä-
øåíèåì èõ ñòðóêòóðû. Ýòî ïîä÷¸ðêèâàåò íåîáõîäèìîñòü
ïåðñîíàëèçèðîâàííîãî ïîäõîäà ê ðåãóëÿöèè æåëåçà â
ïðîòîêîëàõ ÝÊÎ.

Êëþ÷åâûå ñëîâà: ôåððèòèí, ÝÊÎ, ôîëëèêóëÿðíàÿ
æèäêîñòü, êà÷åñòâî ýìáðèîíîâ, æåëåçî, îêñèäàòèâíûé
ñòðåññ, ñòèìóëÿöèÿ îâóëÿöèè, áåñïëîäèå.

Ââåäåíèå
Ýêñòðàêîðïîðàëüíîå îïëîäîòâîðåíèå (ÝÊÎ) ñ÷èòàåòñÿ

îäíèì èç êëþ÷åâûõ ìåòîäîâ â ëå÷åíèè áåñïëîäèÿ. Îäíàêî
åãî óñïåõ çàâèñèò îò ìíîæåñòâà ïåðåìåííûõ — íà÷èíàÿ îò
ãîðìîíàëüíîãî ôîíà æåíùèíû è çàêàí÷èâàÿ êà÷åñòâîì
ïîëîâûõ êëåòîê è ñîñòîÿíèåì ìåòàáîëè÷åñêèõ ïðîöåññîâ.
Ñðåäè ìíîæåñòâà ôàêòîðîâ, âëèÿþùèõ íà ðåçóëüòàò, îñî-
áîå âíèìàíèå óäåëÿåòñÿ æåëåçó — âàæíåéøåìó ìèêðîýëå-
ìåíòó, ó÷àñòâóþùåìó â ñèíòåçå ÄÍÊ, ðàáîòå ìèòîõîíäðèé,
êëåòî÷íîì äûõàíèè è àíòèîêñèäàíòíîé çàùèòå.

Ôåððèòèí — áåëîê, îòâåòñòâåííûé çà íàêîïëåíèå æå-
ëåçà â îðãàíèçìå — ìîæåò ðàññìàòðèâàòüñÿ êàê îòðàæå-
íèå ñèñòåìíîãî è ëîêàëüíîãî (â ÿè÷íèêàõ) ìåòàáîëè÷åñ-
êîãî ñòàòóñà. Åãî óðîâåíü êàê â êðîâè, òàê è â ôîëëèêó-
ëÿðíîé æèäêîñòè ïîçâîëÿåò ñóäèòü î ïîäãîòîâëåííîñòè
îðãàíèçìà ê îâóëÿöèè, îïëîäîòâîðåíèþ è äàëüíåéøåìó
ðàçâèòèþ ýìáðèîíà. Íåäîñòàòîê æåëåçà íàðóøàåò îâóëÿ-
òîðíûå ïðîöåññû, òîãäà êàê èçáûòîê ìîæåò ïðîâîöèðî-
âàòü îêèñëèòåëüíûé ñòðåññ, ïîâðåæäàÿ îîöèòû è ñíèæàÿ
êà÷åñòâî ïîëó÷àåìûõ ýìáðèîíîâ.

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ — îöåíèòü âëèÿíèå
ðàçíûõ ñòðàòåãèé êîððåêöèè óðîâíÿ æåëåçà íà ôåððèòè-
íîâûå ïîêàçàòåëè â êðîâè è ôîëëèêóëÿðíîé æèäêîñòè, à
òàêæå íà êà÷åñòâî ýìáðèîíîâ ïðè ÝÊÎ. Ðàáîòà íàïðàâ-
ëåíà íà îáîñíîâàíèå íåîáõîäèìîñòè èíäèâèäóàëüíîãî
ïîäõîäà ê óïðàâëåíèþ óðîâíåì æåëåçà â ðàìêàõ ïðî-
ãðàìì âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèé.

Îáçîð ëèòåðàòóðû
Ìíîãî÷èñëåííûå èññëåäîâàíèÿ äåìîíñòðèðóþò äâîÿ-

êîå âëèÿíèå æåëåçà íà ðåïðîäóêòèâíóþ ôóíêöèþ. Ïðè
åãî äåôèöèòå íàðóøàåòñÿ îâóëÿöèÿ, ñíèæàåòñÿ êà÷åñòâî
ÿéöåêëåòîê è óìåíüøàåòñÿ âåðîÿòíîñòü óñïåøíîãî çà÷à-
òèÿ. Â òî æå âðåìÿ èçáûòî÷íîå ñîäåðæàíèå æåëåçà â îðãà-
íèçìå ìîæåò ïðîâîöèðîâàòü îêèñëèòåëüíîå ïîâðåæäåíèå
êëåòîê, àêòèâèðîâàòü ïðîöåññû àïîïòîçà è íàðóøàòü ìè-
òîòè÷åñêóþ àêòèâíîñòü. Ôåððèòèí èãðàåò êëþ÷åâóþ ðîëü
â ïîääåðæàíèè áàëàíñà æåëåçà, ïðåäîòâðàùàÿ îáðàçîâà-
íèå òîêñè÷íûõ ôîðì êèñëîðîäà.

Ôîëëèêóëÿðíàÿ æèäêîñòü, êàê ìèêðîñðåäà, îêðóæàþ-
ùàÿ ðàçâèâàþùèéñÿ îîöèò, îòðàæàåò ëîêàëüíûé ìåòà-
áîëèçì è ÿâëÿåòñÿ èíäèêàòîðîì êà÷åñòâà ÿéöåêëåòêè.
Äàííûå ðÿäà èññëåäîâàíèé ïîêàçûâàþò, ÷òî óðîâåíü ôåð-
ðèòèíà â ýòîé æèäêîñòè êîððåëèðóåò ñ âåðîÿòíîñòüþ ïî-
ëó÷åíèÿ æèçíåñïîñîáíûõ ýìáðèîíîâ. Ïðè ýòîì êàê åãî
íåäîñòàòîê, òàê è èçáûòîê ìîãóò íåãàòèâíî âëèÿòü íà èñ-
õîäû ïðîãðàìì ÝÊÎ.

Ìàòåðèàëû è ìåòîäû
Â èññëåäîâàíèè ó÷àñòâîâàëè 65 æåíùèí â âîçðàñòå îò

25 äî 39 ëåò, êîòîðûì ïðîâîäèëàñü ïðîöåäóðà ÝÊÎ ïî
ñòàíäàðòíîìó ïðîòîêîëó ñòèìóëÿöèè îâóëÿöèè. Ïàöèåí-
òêè áûëè ðàçäåëåíû íà äâå ãðóïïû:

• Ãðóïïà 2À (n=29): ïîëó÷àëè ïðåïàðàòû æåëåçà îä-
íîâðåìåííî ñ íà÷àëîì ñòèìóëÿöèè;

• Ãðóïïà 2B (n=36): çàâåðøèëè êóðñ æåëåçîñîäåðæà-
ùèõ ïðåïàðàòîâ çà 2 ìåñÿöà äî ñòèìóëÿöèè.

Â äåíü ïóíêöèè ïðîâîäèëñÿ çàáîð âåíîçíîé êðîâè è
ôîëëèêóëÿðíîé æèäêîñòè, â êîòîðûõ ìåòîäîì ÈÔÀ îïðå-
äåëÿëè êîíöåíòðàöèþ ôåððèòèíà. Ýìáðèîíû êëàññèôè-
öèðîâàëèñü íà «îòëè÷íûå», «õîðîøèå» è «íèçêîãî êà÷å-
ñòâà» ïî ìåæäóíàðîäíûì ìîðôîëîãè÷åñêèì êðèòåðèÿì.
Äëÿ ñòàòèñòè÷åñêîãî àíàëèçà èñïîëüçîâàëèñü t-êðèòåðèé
Ñòüþäåíòà è êîýôôèöèåíò êîððåëÿöèè Ïèðñîíà.

Ðåçóëüòàòû
Òàáëèöà 1

Óðîâåíü ôåððèòèíà â êðîâè
è ôîëëèêóëÿðíîé æèäêîñòè

Òàáëèöà 2
Êîððåëÿöèÿ ìåæäó ôåððèòèíîì
è êà÷åñòâîì ýìáðèîíîâ

Ôåððèòèí â
ôîëëèêóëÿðíîé
æèäêîñòè (ìêã/ë)

Ãðóïïà Ôåððèòèí
â êðîâè (ìêã/ë)

2A 85.5 ± 6.7 171.3 ± 13.7
2B 70.8 ± 2.4 56.1 ± 3.0
p <0.05 <0.001

Ïîêàçàòåëü Ãðóïïà 2À (r) Ãðóïïà 2B (r)

Îáùåå ÷èñëî
ýìáðèîíîâ 0,10 -0,09
Ýìáðèîíû
îòëè÷íîãî êà÷åñòâà 0,52 -0,04
Ýìáðèîíû
õîðîøåãî êà÷åñòâà -0,23 0,32
Ýìáðèîíû íèçêîãî
êà÷åñòâà -0,22 -0,21
Êîìïàêòèçàöèÿ
ýìáðèîíîâ 0,17 0,11
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Îáñóæäåíèå
Ïîëó÷åííûå äàííûå ïîäòâåðæäàþò, ÷òî ìåòàáîëèçì

æåëåçà îêàçûâàåò âëèÿíèå êàê íà ôîðìèðîâàíèå ìèêðî-
ñðåäû â ôîëëèêóëàõ, òàê è íà ìîðôîëîãè÷åñêèå ïàðàìåò-
ðû ýìáðèîíîâ. Îäíîâðåìåííûé ïðè¸ì æåëåçà ñî ñòèìó-
ëÿöèåé ïîâûøàåò ñèñòåìíûé è ëîêàëüíûé óðîâåíü ôåð-
ðèòèíà, ÷òî ìîæåò áûòü ïîëåçíî íà íà÷àëüíûõ ýòàïàõ
ðàçâèòèÿ îîöèòà. Îäíàêî ÷ðåçìåðíîå íàêîïëåíèå æåëå-
çà ñïîñîáíî âûçûâàòü îêñèäàòèâíûé ñòðåññ è ñíèæàòü
ìîðôîëîãè÷åñêîå êà÷åñòâî ýìáðèîíîâ.

Ñòðàòåãèÿ ïðåäâàðèòåëüíîé êîððåêöèè æåëåçîäåôè-
öèòà (çà 2 ìåñÿöà äî ñòèìóëÿöèè) ïîêàçàëà ëó÷øèå ðå-
çóëüòàòû ïî äîëå «õîðîøèõ» ýìáðèîíîâ ïðè ñîõðàíåíèè
íîðìàëüíîãî óðîâíÿ ôåððèòèíà, ìèíèìèçèðóÿ ïîáî÷íûå
ýôôåêòû ïåðåãðóçêè æåëåçîì.

Òàêèì îáðàçîì, ïîäáîð òàêòèêè ïðè¸ìà æåëåçîñîäåð-
æàùèõ ïðåïàðàòîâ òðåáóåò èíäèâèäóàëüíîãî ïîäõîäà,
îñíîâàííîãî íà íà÷àëüíîì ñòàòóñå æåëåçà ó æåíùèíû è
ïðåäïîëàãàåìîé ñõåìå ñòèìóëÿöèè.

Çàêëþ÷åíèå
Ôåððèòèí ìîæíî ðàññìàòðèâàòü êàê áèîìàðêåð, îò-

ðàæàþùèé ìåòàáîëè÷åñêóþ ãîòîâíîñòü îðãàíèçìà ê
ÝÊÎ. Êîíòðîëü è ïåðñîíàëèçèðîâàííàÿ êîððåêöèÿ
óðîâíÿ æåëåçà ïîçâîëÿþò ïîâûñèòü êà÷åñòâî ýìáðèî-
íîâ è óâåëè÷èòü ýôôåêòèâíîñòü ðåïðîäóêòèâíûõ ïðî-
ãðàìì. Ïåðñïåêòèâíûìè ÿâëÿþòñÿ äàëüíåéøèå èññëå-
äîâàíèÿ ïî óòî÷íåíèþ öåëåâûõ çíà÷åíèé ôåððèòèíà
è ðàçðàáîòêå èíäèâèäóàëüíûõ ïðîòîêîëîâ êîððåêöèè
æåëåçà.
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ÓÄÊ 618.5

Îïòèìèçàöèÿ äèàãíîñòè÷åñêèõ ïîäõîäîâ è
êîððåêöèÿ ðåïðîäóêòèâíûõ íàðóøåíèé,
îáóñëîâëåííûõ àáäîìèíàëüíûì
ðîäîðàçðåøåíèåì

Íàñèìîâà Ç.Ñ.

Ñàìàðêàíä, ×Ê “ÈÍÍÎÂÀ ÝÊÑÏÅÐÒ”

Â ïîñëåäíèå ãîäû âî âñåì ìèðå òàê æå, êàê è â Ðåñ-
ïóáëèêå Óçáåêèñòàí, îòìå÷àåòñÿ òåíäåíöèÿ âîçðàñòà-
íèÿ àáäîìèíàëüíîãî ðîäîðàçðåøåíèÿ. Ðàçðàáîòàí-
íûå åùå â 1985 ã. ðåêîìåíäàöèè ÂÎÇ ïðåäóïðåæäà-
þò, ÷òî ÷àñòîòà ÊÑ âûøå 10–15?% íå îïðàâäàíà. Òåì
íå ìåíåå, ïî äàííûì ðàçíûõ àâòîðîâ ÷àñòîòà êåñàðå-
âà ñå÷åíèÿ â íåêîòîðûõ ó÷ðåæäåíèÿõ êîëåáëåòñÿ îò
16,1 äî 56,9 %.

Íåñìîòðÿ íà òî, ÷òî ïðè÷èíû ðîñòà ÷àñòîòû êåñà-
ðåâà ñå÷åíèÿ â íåêîòîðîé ñòåïåíè îáúåêòèâíû, óâå-
ëè÷åíèå åãî èñïîëüçîâàíèÿ, ê ñîæàëåíèþ, íå ïðèâå-
ëî ê ðåøåíèþ ìíîãèõ ïðîáëåì, ñâÿçàííûõ ñ îõðàíîé
çäîðîâüÿ ìàòåðè è ðåáåíêà. Íàïðîòèâ, ýòî ïðèâåëî ê
ïîâûøåíèþ  êàê èíòðà – , òàê è ïîñëåîïåðàöèîííûõ
îñëîæíåíèé â âèäå êðîâîòå÷åíèé, òðàâìàòèçìà, ãíîé-
íî-âîñïàëèòåëüíûõ è òðîìáîòè÷åñêèõ çàáîëåâàíèé.
Óâåëè÷åíèå ÷àñòîòû êåñàðåâà ñå÷åíèÿ îáóñëàâëèâà-
åò óâåëè÷åíèå ÷èñëà àññîöèèðîâàííûõ ñ êåñàðåâûì
ñå÷åíèåì îñëîæíåíèé, îäíèì èç êîòîðûõ ÿâëÿåòñÿ
íèøà ðóáöà íà ìàòêå.

Àíàëèçèðóÿ îòäàëåííûå âëèÿíèÿ êåñàðåâà ñå÷åíèÿ
íà îðãàíèçì æåíùèíû, ó÷åíûå ïðèõîäÿò ê âûâîäó î
òîì, ÷òî àáäîìèíàëüíîå ðîäîðàçðåøåíèå óâåëè÷èâà-
åò ðèñêè ðàçâèòèÿ äèñïàðåóíèè (ÎØ=1,49 [95?% ÄÈ:
1,11–2,00]), ñóáôåðòèëüíîñòè (ÎØ=1,6 [95?% ÄÈ:
1,45–1,76]) è ïîñëåîïåðàöèîííîé ãðûæè (ÎØ=2,6
[95?% ÄÈ: 1,45–3,72]). Ñ íàëè÷èåì «íèøè» èññëåäî-
âàòåëè ñâÿçûâàþò òàêèå æàëîáû ïàöèåíòîê ïîñëå êå-
ñàðåâà ñå÷åíèÿ, êàê àíîìàëüíûå ìàòî÷íûå êðîâîòå-
÷åíèÿ, äèñìåíîðåÿ, õðîíè÷åñêàÿ òàçîâàÿ áîëü, äèñ-
ïàðåóíèÿ. Òàêèì îáðàçîì ïåðåíåñåííîå êåñàðåâî ñå-
÷åíèå îêàçûâàåò âëèÿíèå íå òîëüêî íà òå÷åíèå ïîñ-
ëåäóþùèõ áåðåìåííîñòåé è ðîäîâ, íî è íà ðåïðîäóê-
òèâíóþ ôóíêöèþ ïàöèåíòîê, ïðèâîäÿ ê ñíèæåíèþ
ôåðòèëüíîñòè, íåâûíàøèâàíèþ áåðåìåííîñòè, íàðó-
øåíèþ ìåíñòðóàëüíîé ôóíêöèè.

Öåëü èññëåäîâàíèÿ: Îïðåäåëèòü äèàãíîñòè÷åñ-
êóþ è ëå÷åáíóþ öåííîñòü ãèñòåðîñêîïèè ó æåíùèí ñ
íàðóøåíèÿìè ðåïðîäóêòèâíîé ôóíêöèè ïîñëå àáäî-
ìèíàëüíîãî ðîäîðàçðåøåíèÿ

Ïîä íàáëþäåíèåì íàõîäèëèñü 110 æåíùèí, ïåðå-
íåñøèõ àáäîìèíàëüíîå ðîäîðàçðåøåíèå, îáðàòèâ-
øèõñÿ â ÷àñòíûé ìåäèöèíñêèé Öåíòð INNOVA ãîðî-
äà Ñàìàðêàíäà ñ æàëîáàìè íà âòîðè÷íîå áåñïëîäèå
â ïåðèîä ñ 2018 ïî 2022 ãîä. Ñðåäíèé âîçðàñò æåí-
ùèí ñîñòàâèë 31,2±2,3 ãîäà, ñ êîëåáàíèÿìè îò 23 äî
38 ëåò.

Äëèòåëüíîñòü áåñïëîäèÿ ñîñòàâèëà â ñðåäíåì
3,6±1,9 ëåò.

Êåñàðåâî ñå÷åíèå â ýêñòðåííîì ïîðÿäêå áûëî ïðî-
èçâåäåíî â 81 íàáëþäåíèè, â ïëàíîâîì – â 29, ÷òî ñî-

ñòàâèëî ñîîòâåòñòâåííî 73,6% è 26,4%. Îäíà îïåðà-
öèÿ êåñàðåâî ñå÷åíèå â àíàìíåçå áûëà ó 57 (51,8%)
æåíùèí, äâå – ó 36 (32,7%), òðè – ó 17(15,5%).

Ïîêàçàíèÿìè ê àáäîìèíàëüíîìó ðîäîðàçðåøåíèþ
ÿâèëèñü: ÏÎÍÐÏ – 31 (28,2%), ÏÏ – 20 (18,2%), òÿ-
æåëàÿ ïðå-ýêëàìïñèÿ – 17(15,5%), òàçî-ãîëîâíàÿ äèñ-
ïðîïîðöèÿ – 10 (9%), â îñòàëüíûõ 32 (29%) ñëó÷àÿõ
ïîêàçàíèåì ê àáäîìèíàëüíîìó ðîäîðàçðåøåíèþ ïî-
ñëóæèëà íåñîñòîÿòåëüíîñòü îïåðèðîâàííîé â ïðî-
øëîì ìàòêè.

Ïîñëåîïåðàöèîííûé ïåðèîä ïðîòåêàë ñ îñëîæíå-
íèÿìè ó 83,6% æåíùèí, êîòîðûå ïðîÿâëÿëèñü â âèäå
ïîñëåðîäîâîãî ýíäîìåòðèòà ñ äëèòåëüíûì ëå÷åíèåì,
ãåìàòîìåòðû, ñóáèíâîëþöèè ìàòêè, ïî ïîâîäó ÷åãî
ïðîèçâîäèëîñü âûñêàáëèâàíèå ïîëîñòè ìàòêè èëè
âàêóóì-àñïèðàöèÿ. Ó 29 (26,4%) íàáëþäàåìûõ â ïîñ-
ëåîïåðàöèîííîì ïåðèîäå èìåëî ìåñòî ðàñõîæäåíèå
øâîâ íà êîæå ïåðåäíåé áðþøíîé ñòåíêè.

Â àíàìíåçå 22 æåíùèí áûëè ñàìîïðîèçâîëüíûå è
èñêóññòâåííûå ïðåðûâàíèÿ áåðåìåííîñòè äî àáäîìè-
íàëüíîãî ðîäîðàçðåøåíèÿ, ÷òî ñîñòàâèëî 20%. Ïðè
îáðàùåíèè 89 (80,9%) ïàöèåíòîê ïðåäúÿâëÿëè æà-
ëîáû íà áîëè â íèæíèõ îòäåëàõ æèâîòà, óñèëèâàþ-
ùèåñÿ íàêàíóíå ìåíñòðóàöèè, ó 16 (14,5%) íàáëþäà-
ëàñü äèñïàðåóíèÿ, 77 (70%) îòìå÷àëè îáèëüíûå ìåí-
ñòðóàöèè è ìåæìåíñòðóàëüíûå ìàæóùèå êðîâÿíèñ-
òûå âûäåëåíèÿ, à 26 (23,6%) -  äëèòåëüíûå ïîñòìåí-
ñòðóàëüíûå êðîâîìàçàíèÿ (äî 12 äíåé). Âñå íàáëþäà-
åìûå ïàöèåíòêè îáðàòèëèñü ñ æàëîáàìè íà âòîðè÷-
íîå áåñïëîäèå. Ïðè ýòîì äåôåêò ïîñëåîïåðàöèîííî-
ãî ðóáöà íà ìàòêå áûë âèçóàëèçèðîâàí ïðè ÓÇÈ ðà-
íåå.

Âñåì ïàöèåíòêàì ïðîèçâåäåíà ãèñòåðîñêîïèÿ ñ
öåëüþ âèçóàëèçàöèè ðóáöà è êîððåêöèè âíóòðèìà-
òî÷íûé ïàòîëîãèè ïðè åå íàëè÷èè íà 4-5 äåíü ìåíñò-
ðóàëüíîãî öèêëà ïîñëå ñàíàöèè âëàãàëèùà è òðàíñ-
âàãèíàëüíîãî ÓÇÈ íà àïïàðàòå.Â õîäå ãèñòåðîñêîïèè
âèçóàëèçèðîâàíî: äåôåêò ïåðåäíåé ñòåíêè â çîíå ðóá-
öà â íèæíåì ìàòî÷íîì ñåãìåíòå â âèäå ïîïåðå÷íîé
íèøè áåëåñîâàòîãî öâåòà â 18 (16,4%) íàáëþäåíèÿõ.

Îñîáî õî÷åòñÿ îòìåòèòü, ÷òî â 58 (52,7%) íàáëþäå-
íèÿõ ïðè ãèñòåðîñêîïèè ìû âûÿâèëè ìàññèâíûå ëè-
ãàòóðû (èíîðîäíîå òåëî), ñâèñàþùèå â ïîëîñòü ìàò-
êè ñ ìåñòà ïðåäïîëàãàåìîãî ðóáöà íà ìàòêå ðàçíîé
äëèíû îò 3 äî 6-7 ñì, ïåðåïëåòåííûõ â êëóáîê.Ó 34
æåíùèí (30,9%) ïðè ãèñòåðîñêîïèè îáíàðóæåíà äðó-
ãàÿ ïàòîëîãèÿ ïîëîñòè ìàòêè: ñèíäðîì Àøåðìàíà,
ïîëèïîç è ãèïåðïëàçèÿ ýíäîìåòðèÿ, ðàñõîæäåíèå
ìûøö â îáëàñòè ïðåäïîëàãàåìîãî ðóáöà.

Âûïîëíåíû ñëåäóþùèå ïðîöåäóðû: ðàññå÷å-
íèå  ñèíåõèé ñ äðåíèðîâàíèåì ïîëîñòè ìàòêè ó 15 ïà-
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öèåíòîê, óäàëåíèå ïîëèïîâ è ïàéïåëü-áèîïñèÿ ñ ïîñ-
ëåäóþùèì ãèñòîëîãè÷åñêèì èññëåäîâàíèåì ïðåïàðà-
òà ó 19 ïàöèåíòîê, óäàëåíèå øîâíîãî ìàòåðèàëà (èíî-
ðîäíîå òåëî) ó 58 æåíùèí. Âî âñåõ íàáëþäåíèÿõ íèòè
óäàëåíû è íàçíà÷åíî ïðîòèâîâîñïàëèòåëüíîå ëå÷å-
íèå. Ïàöèåíòêàì ñ ñèíäðîìîì Àøåðìàíà è ãèïåðï-
ëàñòè÷åñêèìè ïðîöåññàìè ýíäîìåòðèÿ ïîñëå ãèñòî-
ëîãè÷åñêîãî èññëåäîâàíèÿ ìàòåðèàëà, ïîëó÷åííîãî
ïðè ïàéïåëü-áèîïñèè, íàçíà÷åíî ñîîòâåòñòâóþùåå
ãîðìîíàëüíîå ëå÷åíèå. 52 ïàöèåíòêàì, ó êîòîðûõ íå
îáíàðóæåíî «íèøè», áûëà íàçíà÷åíà ïðåäãðàâèäàð-
íàÿ ïîäãîòîâêà. Îöåíêó ðåçóëüòàòîâ ëå÷åíèÿ ïðîâî-
äèëè â ñîîòâåòñòâèè ñ ðåàëèçàöèåé ðåïðîäóêòèâíîé
ôóíêöèè. Ó 41 (44,6%) èç 92 íàáëþäàåìûõ â òå÷åíèå
áëèæàéøèõ òðåõ ìåñÿöåâ íàñòóïèëà ñïîíòàííàÿ áå-
ðåìåííîñòü. 14 (34,1%) æåíùèí ïîëó÷àëè ñîõðàíÿþ-

ùóþ áåðåìåííîñòü òåðàïèþ â ðàçíûå ñðîêè. Äî ñðî-
êà ðîäîâ áåðåìåííîñòü äîíîñèëè âñå æåíùèíû, èì
áûëî ïðîèçâåäåíî ïëàíîâîå êåñàðåâî ñå÷åíèå.

Âûâîäû

 1. Êåñàðåâî ñå÷åíèå äîëæíî âûïîëíÿòüñÿ âûñîêî-
êâàëèôèöèðîâàííûì àêóøåð-ãèíåêîëîãîì ñ ñîáëþ-
äåíèåì âñåõ ñòàíäàðòîâ ïðîöåäóðû.

2. Æåíùèíàì, íå âûïîëíèâøèì ðåïðîäóêòèâíóþ
ôóíêöèþ ïîñëå ÊÑ, è ïðè ðàçâèâøåìñÿ âòîðè÷íîì
áåñïëîäèè â ïëàí îáñëåäîâàíèÿ îáÿçàòåëüíî âêëþ-
÷àòü ëå÷åáíî-äèàãíîñòè÷åñêóþ ãèñòåðîñêîïèþ.

3. Äëÿ áîëåå äåòàëüíîé õàðàêòåðèñòèêè ñîñòîÿíèÿ
ìèîìåòðèÿ è ïðîãíîçà èñõîäîâ ñëåäóþùåé áåðåìåí-
íîñòè ñëåäóåò äîïîëíèòåëüíî èñïîëüçîâàòü ñîâðåìåí-
íûå ìåòîäû èññëåäîâàíèÿ, òàêèå, êàê òðàíñâàãèíàëü-
íîå ÓÇÈ ýêñïåðòíîãî êëàññà, ãèäðîñîíîãðàôèÿ, ÌÐÒ
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In recent years, the global trend, including in
Uzbekistan, has shown an increase in abdominal
deliveries. WHO guidelines developed in 1985 warn that
a C-section rate exceeding 10–15% is unjustified.
However, according to various sources, the rate of
cesarean section in some institutions ranges from 16.1%
to 56.9%.

Despite objective reasons for the increase in C-section
rates, its growing usage has unfortunately not solved
many maternal and child health issues. On the contrary,
it has led to increased intra- and postoperative
complications, such as hemorrhages, trauma, infections,
and thrombotic conditions. A higher C-section rate also
increases associated complications, one of which is the
niche in the uterine scar. Studies have linked C-sections
to complaints like abnormal uterine bleeding,
dysmenorrhea, chronic pelvic pain, and dyspareunia.
Therefore, cesarean delivery affects not only subsequent
pregnancies and childbirth but also the reproductive
function, leading to reduced fertility, pregnancy loss, and
menstrual disorders.

Objective
To determine the diagnostic and therapeutic value of

hysteroscopy in women with reproductive dysfunction
after abdominal delivery.

Methods and Results
A total of 110 women who underwent C-sections and

later sought treatment at the private medical center
INNOVA in Samarkand between 2018 and 2022 due to
secondary infertility were studied. Their average age was
31.2±2.3 years (range: 23–38 years), and the average
duration of infertility was 3.6±1.9 years.

Emergency C-sections were performed in 81 cases
(73.6%), while 29 cases (26.4%) were planned procedures.
One prior C-section was recorded in 57 patients (51.8%),
two in 36 patients (32.7%), and three in 17 patients
(15.5%). The indications for abdominal delivery included
placental abruption (28.2%), placenta previa (18.2%),
severe preeclampsia (15.5%), cephalopelvic disproportion
(9%), and previous uterine surgery (29%).

Postoperative complications occurred in 83.6% of
cases, including postpartum endometritis, hematometra,
and uterine subinvolution. In 26.4% of cases, wound
dehiscence of the abdominal wall was observed.
Hysteroscopy was performed on all patients to visualize
the uterine scar and correct intrauterine pathology if
present. In 16.4% of cases, a transverse whitish niche was
found in the lower uterine segment. In 52.7% of cases,
surgical sutures were identified as foreign bodies within
the uterine cavity, measuring between 3 and 7 cm. Other
findings included Asherman’s syndrome, endometrial
polyps, and muscle dehiscence at the scar site.

Procedures Performed
In 15 patients, dissection and coagulation of synechiae

with drainage of the uterine cavity were performed.
Endometrial polyps were removed in 19 patients, followed
by a biopsy for histological examination. In 58 women,
foreign surgical sutures were identified and removed. In
all cases, after removing the sutures, anti-inflammatory
treatment was prescribed. Patients diagnosed with
Asherman’s syndrome and endometrial hyperplasia
received appropriate hormonal treatment following
biopsy results. Preconception preparation was provided
for 52 patients in whom no niche was found.Following
these treatments, spontaneous pregnancy occurred in 41
(44.6%) out of 92 observed patients within the next three
months. Pregnancy maintenance therapy was
administered to 14 (34.1%) women at different stages. All
pregnancies were carried to term, and planned C-sections
were performed.

Conclusion
1. Cesarean sections should be performed by highly

qualified obstetricians-gynecologists following all
procedural standards.

2. Women experiencing secondary infertility after C-
section should undergo diagnostic and therapeutic
hysteroscopy.

3. Advanced imaging techniques, such as expert
transvaginal ultrasound, hydrosonography, and MRI,
should be used to assess myometrial condition and
pregnancy prognosis.

Optimization of Diagnostic Approaches and
Correction of Reproductive
Disorders Caused by Abdominal Delivery

Nasimova Z.S.,

Samarkand

Title: Optimization of Diagnostic Approaches and Correction of Reproductive
Disorders Caused by Abdominal Delivery

Short Title: Diagnostic Approaches in Abdominal Delivery
Keywords: Cesarean section, reproductive disorders, hysteroscopy, infertility,

postoperative complications
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So‘nggi yillarda global miqyosda, shu jumladan
O‘zbekiston Respublikasida ham va abdominal
tug‘ruqlarning ortib borishi kuzatilmoqda. Jahon
sog‘liqni saqlash tashkiloti (JSST) tomonidan 1985-yilda
ishlab chiqilgan tavsiyalarga ko‘ra, kesarcha kesish
amaliyotining 10–15% dan ortiq bo‘lishi asossizdir.
Ammo turli mualliflarning ma’lumotlariga ko‘ra, ba’zi
muassasalarda bu ko‘rsatkich 16.1% dan 56.9% gacha
o‘zgarib turadi.Kesarcha kesish amaliyotining ortib
borishiga sabab bo‘lgan omillar ma’lum darajada ob’ektiv
bo‘lishiga qaramay, uning keng qo‘llanilishi ona va bola
salomatligi bilan bog‘liq ko‘plab muammolarni hal
qilmadi. Aksincha, bu operatsiyadan keyingi asoratlar –
qon ketishi, shikastlanish, yiringli-yallig‘lanish
kasalliklari va tromboz holatlari sonining oshishiga sabab
bo‘ldi. Shuningdek,  abdominal tug‘ruqlarning ko‘payishi
ushbu amaliyot bilan bog‘liq asoratlarni, jumladan,
bachadon chandiq sohasidagi “nisha” paydo bo‘lishini
oshiradi.

Tadqiqot maqsadi
Abdominal tug‘ruqdan keyin reproduktiv buzilishlarga

duch kelgan ayollarda gisteroskopiyaning tashxis va
davolash qiymatini aniqlash.

Tadqiqot dizayni
110 nafar ayol o‘rganildi, ular 2018-2022-yillarda

Samarqand shahridagi INNOVA xususiy tibbiyot
markaziga ikkilamchi bepushtlik shikoyati bilan murojaat
qilgan. Ularning o‘rtacha yoshi 31,2±2,3 yil bo‘lib,
bepushtlik muddati o‘rtacha 3,6±1,9 yilni tashkil etdi.

Usul va natijalar
2018-2022 yillar davomida Samarqand shahridagi

INNOVA xususiy tibbiyot markaziga ikkilamchi
bepushtlik shikoyati bilan murojaat qilgan 110 nafar
kesarcha kesish amaliyotidan o‘tgan ayollar o‘rganildi.
Ularning o‘rtacha yoshi 31,2±2,3 yil (23 dan 38
yoshgacha), bepushtlik muddati esa o‘rtacha 3,6±1,9 yilni
tashkil etdi.Kesarcha kesish operatsiyalarining 73,6% (81
ta) shoshilinch tartibda, 26,4% (29 ta) esa rejali ravishda
o‘tkazilgan. Bir marta kesarcha kesish operatsiyasidan
o‘tgan ayollar soni 57 (51,8%), ikki marta – 36 (32,7%),
uch marta – 17 (15,5%) ni tashkil etdi. Abdominal tug‘ruq
uchun sabablar quyidagilar edi: platsentaning erta
ajralishi (28,2%), platsenta oldinda joylashuvi (18,2%),
og‘ir preeklampsiya (15,5%), bosh-chanoq nomuta-
nosibligi (9%) va oldingi operatsiyadan keying chandiqlar

sababli utkazilgan operatsiyalar (29%).Operatsiyadan
keyingi asoratlar 83,6% hollarda kuzatildi, jumladan,
tug‘ruqdan keyingi endometrit, hematometra, bachadon
involyutsiyasining sekinlashishi va  qorin old devoridagi
chandiq nosozligi (26,4%).Barcha bemorlarga bachadon
chandigi vizualizatsiyasi va bachadon ichi patologiyalarni
aniqlash uchun gisteroskopiya o‘tkazildi. 16,4% holatda
bachadonning pastki segmentida oqish rangli chandiq
chuqurchasi (nisha) aniqlandi. 52,7% bemorlarda
bachadon bo‘shlig‘iga 3-7 sm uzunlikdagi jarrohlik ipak
iplari qolib ketganligi aniqlandi. Shuningdek, Asherman
sindromi, endometriyal poliplar va chandiqdagi mushak
to‘qimalarining ajralishi qayd etildi.

Bajarilgan muolajalar
15 nafar bemorda sinexiyalarni kesish  usuli va

bachadon bo‘shlig‘ini drenaj qilish amalga oshirildi. 19
nafar bemorda poliplar olib tashlandi va biopsiya orqali
gistologik tekshiruv o‘tkazildi. 58 nafar ayolda
operatsiyadan qolgan chok materiallari  kesibchiqarildi.
Barcha bemorlarda chok iplarini olib tashlashdan so‘ng
yallig‘lanishga qarshi davolash tayinlandi. Asherman
sindromi va endometriyning gipertrofik jarayonlari
bo‘lgan bemorlarga biopsiya natijalariga ko‘ra tegishli
gormonal terapiya belgilandi. 52 nafar bemorda “nisha”
aniqlanmaganligi sababli, ularga homiladorlikka
tayyorgarlik kursi tayinlandi.

Ushbu muolajalardan keyin 92 nafar kuzatilgan
bemordan 41 nafarida (44,6%) uch oy ichida o‘z-o‘zidan
homiladorlik kuzatildi. 14 nafar bemorda (34,1%)
homiladorlikni saqlash terapiyasi turli davrlarda
o‘tkazildi. Homiladorlikning barchasi to‘liq muddati
davomida saqlanib, rejalashtirilgan kesarcha kesish bilan
yakunlandi.

Xulosa
1. Kesarcha kesish operatsiyasi yuqori malakali

akusher-ginekolog tomonidan barcha standartlarga rioya
qilgan holda amalga oshirilishi lozim.

2. Kesarcha kesishdan so‘ng ikkilamchi bepushtlik
rivojlangan ayollarga albatta tashxis va davolash
maqsadida gisteroskopiya o‘tkazish tavsiya etiladi.

3. Kelajakdagi homiladorlik natijasini oldindan
baholash uchun zamonaviy diagnostik metodlar – ekspert
transvaginal UTT, gidrosonografiya va MRTdan
foydalanish lozim.

Diagnostik yondashuvlarni optimallashtirish va
abdominal tugruq natijasida yuzaga kelgan
reproduktiv buzilishlarni bartaraf etish

Nasimova Z.S.

Samarqand

Diagnostik yondashuvlarni optimallashtirish va abdominal tugruq natijasida
yuzaga kelgan reproduktiv buzilishlarni bartaraf etish

Qisqa Sarlavha: Abdominal tugruq va diagnostika
Kalit So’zlar: Kesarcha kesish, reproduktiv buzilishlar, gisteroskopiya, bepushtlik,

operatsiyadan keyingi asoratlar
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Ñóáêëèíè÷åñêèé ãèïîòèðåîç êàê ôàêòîð
òÿæåñòè ãèïåðòåíçèâíûõ ðàññòðîéñòâ
ó áåðåìåííûõ æåíùèí:
êëèíèêî-ëàáîðàòîðíûé àíàëèç íà ïðèìåðå
ïîïóëÿöèè Àíäèæàíñêîé îáëàñòè

Óñìàíîâà Ìîõèíóð Äèëøîä êèçè

Íåçàâèñèìûé ñîèñêàòåëü êàôåäðû àêóøåðñòâà è ãèíåêîëîãèè ¹1 ÀÃÌÈ
(Àíäèæàíñêèé Ãîñóäàðñòâåííûé ìåäèöèíñêèé èíñòèòóò)
Íàñèðîâà Ôåðóçà Æóìàáàåâíà

ä.ì.í., äîöåíò êàôåäðû àêóøåðñòâà è ãèíåêîëîãèè ¹1 ÀÃÌÈ
ßêóáîâà Îëòèíîé Àáäóãàíèåâíà

ä.ì.í., äîöåíò ÔÓ è ÏÏÂ êàôåäðû àêóøåðñòâî-ãèíåêîëîãèè, òðàâìàòîëîãèè-îðòîïåäèè è íåéðîõèðóðãèè ÀÃÌÈ

Àííîòàöèÿ
Ñóáêëèíè÷åñêèé ãèïîòèðåîç ìîæåò áûòü çíà÷èìûì ôàêòîðîì ðèñêà ãèïåðòåíçèâíûõ

ðàññòðîéñòâ ó áåðåìåííûõ. Â Àíäèæàíñêîé îáëàñòè, ýíäåìè÷íîé ïî éîäîäåôèöèòó, ñóá-
êëèíè÷åñêèé ãèïîòèðåîç øèðîêî ðàñïðîñòðàí¸í, îäíàêî åãî ñâÿçü ñ ãèïåðòåíçèâíûìè ðàñ-
ñòðîéñòâàìè îñòà¸òñÿ ìàëîèçó÷åííîé.

Öåëüþ èññëåäîâàíèÿ áûëà îöåíêà âëèÿíèÿ ñóáêëèíè÷åñêîãî ãèïîòèðåîçà íà òÿæåñòü
ãèïåðòåíçèâíûõ ðàññòðîéñòâ ó áåðåìåííûõ. Îáñëåäîâàíû 88 æåíùèí, ñòðàòèôèöèðîâàí-
íûõ ïî òèðåîèäíîìó ñòàòóñó: ñóáêëèíè÷åñêèé ãèïîòèðåîç (n = 46) è ýóòèðåîç (n = 42). Ïðî-
àíàëèçèðîâàíû àíàìíåñòè÷åñêèå, êëèíèêî-ëàáîðàòîðíûå, óëüòðàçâóêîâûå äàííûå è ñî-
ìàòè÷åñêàÿ ñèìïòîìàòèêà. Ñòàòèñòè÷åñêàÿ îáðàáîòêà âûïîëíåíà â ïðîãðàììå R.

Óñòàíîâëåíû çíà÷èìûå ðàçëè÷èÿ ïî âîçðàñòó, ÷àñòîòå òÿæ¸ëîé ïðåýêëàìïñèè, íåáëà-
ãîïðèÿòíûì àêóøåðñêèì èñõîäàì, óðîâíÿì ÒÒÃ, òèðåîãëîáóëèíà è àíòè-ÒÏÎ. Ïðè ñóáêëè-
íè÷åñêîì ãèïîòèðåîçå ÷àùå îòìå÷àëèñü ñîìàòè÷åñêèå æàëîáû, óâåëè÷åíèå ùèòîâèäíîé
æåëåçû è âûðàæåííûé îò¸÷íûé ñèíäðîì.

Ïîëó÷åííûå äàííûå ïîäòâåðæäàþò âëèÿíèå ñóáêëèíè÷åñêèé ãèïîòèðåîçà íà êëèíè÷åñ-
êîå òå÷åíèå ãèïåðòåíçèâíûõ ðàññòðîéñòâ è ïîä÷¸ðêèâàþò íåîáõîäèìîñòü òèðåîèäíîãî ñêðè-
íèíãà ó áåðåìåííûõ â éîääåôèöèòíûõ ðåãèîíàõ.

Êëþ÷åâûå ñëîâà: áåðåìåííîñòü, ñóáêëèíè÷åñêèé ãèïîòèðåîç, ãèïåðòåíçèâíûå ðàññòðîé-
ñòâà, òèðåîèäíûå ãîðìîíû, Àíäèæàíñêàÿ îáëàñòü.

Àííîòàöèÿ
Ñóáêëèíèê ãèïîòèðåîç μîìèëàäîð à¸ëëàðäà ãèïåðòåíçèâ μîëàòëàð ðèâîæëàíèøèíèíã

ìóμèì õàâô îìèëëàðèäàí áèðè á´ëèøè ìóìêèí. Éîä òàí³èñëèãè ýíäåìèê á´ëãàí Àíäè-
æîí âèëîÿòèäà ñóáêëèíèê ãèïîòèðåîç êåíã òàð³àëãàí á´ëèá, óíèíã ãèïåðòåíçèâ μîëàòëàð
áèëàí áî²ëè³ëèãè μàíóçãà÷à åòàðëè÷à ´ðãàíèëìàãàí.

Òàä³è³îòíèíã ìà³ñàäè ñóáêëèíèê ãèïîòèðåîçíèíã μîìèëàäîðëèêäàãè ãèïåðòåíçèâ
μîëàòëàðíèíã î²èðëèãèãà òàúñèðèíè áàμîëàø. Óøáó ìà³ñàääà òåðèîèä μîëàòè á´éè÷à ñòðà-
òèôèêàöèÿ ³èëèíãàí 88 íàôàð μîìèëàäîð à¸ë òåêøèðèëäè: Ñóáêëèíèê ãèïîòèðåîç (n =
46) âà ýóòèðåîç (n = 42). Àíàìíåç, êëèíèê-ëàáîðàòîð, óëüòðàòîâóø òåêøèðóâëàðè âà ñîìà-
òèê øèêîÿòëàð òàμëèë ³èëèíäè. Ñòàòèñòèê òàμëèë R äàñòóðèäà àìàëãà îøèðèëäè.

¨ø, î²èð ïðåýêëàìïñèÿ μîëàòëàðè, íî³óëàé àêóøåðëèê òóãàøëàðè, ÒÒÃ, òèðåîãëîáóëèí
âà àíòè-ÒÏÎ äàðàæàëàðèäà ñåçèëàðëè ôàð³ëàð àíè³ëàíäè. Ñóáêëèíèê ãèïîòèðåîç ãóðó-
μèäà òåðèîèä áåçè μàæìèíèíã îøèøè, ̧ ð³èí ñîìàòèê àëîìàòëàð âà øèø ñèíäðîìè ê´ïðî³
êóçàòèëäè.

Îëèíãàí íàòèæàëàð ñóáêëèíèê ãèïîòèðåîçíèíã ãèïåðòåíçèâ μîëàòëàðãà êëèíèê êå÷è-
øèãà òàúñèðèíè òàñäè³ëàéäè âà éîä òàí³èñëèãè ìàâæóä μóäóäëàðäà μîìèëàäîð à¸ëëàðäà
òåðèîèä ñêðèíèíãèíè ´òêàçèø çàðóðëèãèíè ê´ðñàòàäè.

Êàëèò ñ´çëàð: μîìèëàäîðëèê, ñóáêëèíèê ãèïîòèðåîç, ãèïåðòåíçèâ áóçèëèøëàð, òåðèî-
èä ãîðìîíëàð, Àíäèæîí âèëîÿòè.
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Annotation
Subclinical hypothyroidism may represent a significant risk factor for hypertensive disorders

during pregnancy. In the Andijan region, which is endemic for iodine deficiency, subclinical
hypothyroidism is widespread; however, its association with hypertensive disorders remains
insufficiently explored.

This study aimed to evaluate the impact of subclinical hypothyroidism on the severity of
hypertensive disorders in pregnant women. A total of 88 women with hypertensive disorders
were examined and stratified by thyroid status: subclinical hypothyroidism (n = 46) and
euthyroidism (n = 42). Anamnestic, clinical, laboratory, ultrasound data, and somatic symptoms
were analyzed. Statistical processing was performed using the R program.

Significant differences were identified between the groups in terms of age, frequency of severe
preeclampsia, adverse obstetric outcomes, and levels of TSH, thyroglobulin, and anti-TPO
antibodies. Women with subclinical hypothyroidism more frequently reported somatic symptoms,
thyroid enlargement, and pronounced edema syndrome.

The findings confirm the impact of subclinical hypothyroidism on the clinical course of
hypertensive disorders and underscore the importance of thyroid screening in pregnant women
living in iodine-deficient regions.

Keywords: pregnancy, subclinical hypothyroidism, hypertensive disorders, thyroid hormones,
Andijan region.

Ãèïåðòåíçèâíûå ðàññòðîéñòâà (ÃÐ) ïðè áåðåìåí-
íîñòè îñòàþòñÿ îäíîé èç îñíîâíûõ ïðè÷èí ìàòåðèí-
ñêîé è ïåðèíàòàëüíîé çàáîëåâàåìîñòè. Ïî äàííûì
ÂÎÇ, îíè âñòðå÷àþòñÿ â ñðåäíåì ó 10% áåðåìåííûõ,
ïðè÷¸ì â ñòðàíàõ ñ íèçêèì è ñðåäíèì óðîâíåì äîõî-
äà ýòîò ïîêàçàòåëü ìîæåò ïðåâûøàòü 17% [1, 2, 3].

Âî âðåìÿ áåðåìåííîñòè ïðîèñõîäÿò âûðàæåííûå
ãîðìîíàëüíûå ïåðåñòðîéêè, âêëþ÷àÿ èçìåíåíèÿ â
ôóíêöèè ùèòîâèäíîé æåëåçû. Äàæå ñóáêëèíè÷åñêèå
ôîðìû å¸ äèñôóíêöèè, òàêèå êàê ñóáêëèíè÷åñêèé ãè-
ïîòèðåîç (ÑÃ), ìîãóò íàðóøàòü ãîðìîíàëüíûé ãîìå-
îñòàç è ñïîñîáñòâîâàòü ðàçâèòèþ îñëîæíåíèé, âêëþ-
÷àÿ ïðåýêëàìïñèþ [4, 5]. ÑÃ õàðàêòåðèçóåòñÿ ïîâû-
øåíèåì ÒÒÃ ïðè íîðìàëüíîì óðîâíå ñâîáîäíîãî Ò4
è ðàññìàòðèâàåòñÿ êàê îäèí èç ôàêòîðîâ ñîñóäèñòîé
äèñôóíêöèè.

Â Óçáåêèñòàíå, îñîáåííî â éîääåôèöèòíûõ ðåãèî-
íàõ, ðàñïðîñòðàí¸ííîñòü ÑÃ ñðåäè áåðåìåííûõ îöå-
íèâàåòñÿ â ïðåäåëàõ 7–15%, à â Àíäèæàíñêîé îáëàñ-
òè — îêîëî 12% [6, 7]. Íåñìîòðÿ íà ìåðû ïî ïðîôè-
ëàêòèêå éîäîäåôèöèòà, îõâàò éîäíîé ïðîôèëàêòèêîé
îñòà¸òñÿ íåäîñòàòî÷íûì.

Àíäèæàíñêàÿ îáëàñòü — ýíäåìè÷íûé ðåãèîí ïî
éîäîäåôèöèòó, ÷òî îáóñëîâëèâàåò âûñîêóþ ÷àñòîòó
ÑÃ ñðåäè æåíùèí ðåïðîäóêòèâíîãî âîçðàñòà. Îäíà-
êî âçàèìîñâÿçü ìåæäó ÑÃ è ãèïåðòåíçèâíûìè îñëîæ-
íåíèÿìè áåðåìåííîñòè â äàííîì ðåãèîíå îñòà¸òñÿ
íåäîñòàòî÷íî èçó÷åííîé.

Ó÷èòûâàÿ ìíîãîôàêòîðíûé õàðàêòåð ðèñêà ÃÐ,
âêëþ÷àÿ ýíäîêðèííûå, ãåíåòè÷åñêèå, ýêîëîãè÷åñêèå
è ñîöèàëüíûå àñïåêòû, îñîáóþ àêòóàëüíîñòü ïðèîá-
ðåòàåò èçó÷åíèå ðîëè ÑÃ â ðàçâèòèè ãèïåðòåíçèâíûõ
ñîñòîÿíèé. Ýòî íåîáõîäèìî äëÿ ïîâûøåíèÿ ýôôåê-
òèâíîñòè äèàãíîñòèêè, ïðîôèëàêòèêè è âåäåíèÿ áå-
ðåìåííîñòè â óñëîâèÿõ ðåãèîíàëüíîãî éîäîäåôèöè-
òà.

Öåëü èññëåäîâàíèÿ — îöåíèòü âëèÿíèå ÑÃ íà âîç-
íèêíîâåíèå è òå÷åíèå ãèïåðòåíçèâíûõ ðàññòðîéñòâ
ó áåðåìåííûõ â Àíäèæàíñêîé îáëàñòè.

Ìåòîäû èññëåäîâàíèÿ: Ñ íîÿáðÿ 2022 ïî àïðåëü
2023 ãîäà â Àíäèæàíñêîì ôèëèàëå Ðåñïóáëèêàíñêî-
ãî ñïåöèàëèçèðîâàííîãî íàó÷íî-ïðàêòè÷åñêîãî öåí-

òðà çäîðîâüÿ ìàòåðè è ðåá¸íêà ïðîâåäåíî ñëó÷àé–
êîíòðîëüíîå èññëåäîâàíèå ñðåäè áåðåìåííûõ ñ ãè-
ïåðòåíçèâíûìè ðàññòðîéñòâàìè (ÃÐ).

Êðèòåðèè âêëþ÷åíèÿ è èñêëþ÷åíèÿ: âêëþ÷àëèñü
æåíùèíû 18–40 ëåò, ñ îäíîïëîäíîé áåðåìåííîñòüþ,
ó êîòîðûõ ÃÐ áûëà äèàãíîñòèðîâàíà ïîñëå 20-é íå-
äåëè. Èñêëþ÷àëèñü ñëó÷àè õðîíè÷åñêîé ãèïåðòåíçèè
(N=88).

Ñáîð äàííûõ: äàííûå ñîáèðàëèñü ñ ïîìîùüþ îí-
ëàéí-àíêåòû íà ïëàòôîðìå KoBoToolbox, âêëþ÷àâ-
øåé ñîöèàëüíî-äåìîãðàôè÷åñêèå, êëèíè÷åñêèå è ëà-
áîðàòîðíûå ïàðàìåòðû.

Â ðàìêàõ êîìïëåêñíîãî îáñëåäîâàíèÿ ïàöèåíòêàì
ïðîâîäèëèñü äîïëåðîìåòðèÿ ïëîäà è ùèòîâèäíîé æå-
ëåçû, êëèíè÷åñêèé îñìîòð ñ îöåíêîé ñîìàòè÷åñêîãî
ñòàòóñà, à òàêæå ëàáîðàòîðíûå èññëåäîâàíèÿ. Íà âòî-
ðûå ñóòêè ãîñïèòàëèçàöèè îñóùåñòâëÿëñÿ çàáîð âå-
íîçíîé êðîâè íàòîùàê äëÿ ïîñëåäóþùåãî îïðåäåëå-
íèÿ óðîâíåé òèðåîòðîïíîãî ãîðìîíà (ÒÒÃ), òðèéîä-
òèðîíèíà (Ò3), òèðîêñèíà (Ò4), òèðåîãëîáóëèíà, àí-
òèòåë ê òèðåîïåðîêñèäàçå (àíòè-ÒÏÎ) è àíòèòåë ê òè-
ðåîãëîáóëèíó (àíòè-ÒÒÃ).

Äèàãíîñòèêà ÑÃ è ãèïåðòåíçèè ïðîâîäèëàñü ïî
íàöèîíàëüíûì ïðîòîêîëàì Ìèíçäðàâà ÐÓç [7, 8]. ÑÃ
äèàãíîñòèðîâàëñÿ ïðè ÒÒÃ (>4,2 ìêìå/ìë) è íîðìàëü-
íîì Ò4 (10,3-24,5 ïìîëü/ë) â ñî÷åòàíèè ñ ïîâûøåí-
íûì àíòè-ÒÏÎ (>18 ìå/ìë). ÃÐ óñòàíàâëèâàëàñü ïðè
ÀÄ ?140/90 ìì ðò. ñò. áåç ïðîòåèíóðèè, ïðåýêëàìï-
ñèÿ — ïðè íàëè÷èè ïðîòåèíóðèè ?0,3 ã/ë, òÿæ¸ëàÿ
ôîðìà — ïðè ÀÄ ?160/110 ìì ðò. ñò. è ïðèçíàêàõ
îðãàííîé äèñôóíêöèè.

Èññëåäîâàíèå áûëî îäîáðåíî Ýòè÷åñêîé êîìèññè-
åé Ìèíèñòåðñòâà çäðàâîîõðàíåíèÿ Ðåñïóáëèêè Óçáå-
êèñòàí (¹1684/6-1 îò 27.09.2022)

Ñòàòèñòè÷åñêèé àíàëèç: Îáðàáîòêà äàííûõ âûïîë-
íÿëñÿ â ñðåäå R (v.4.2.1) ñ èñïîëüçîâàíèåì
ïàêåòîâ tidyverse, rio, here. Äëÿ îöåíêè ðàçëè÷èé ïðè-
ìåíÿëèñü ÷²-êðèòåðèé, òî÷íèé òåñò Ôèøåðà, êðèòå-
ðèéÓèë-Êîêñîíà. Óðîâåíü çíà÷èìîñòè óñòàíîâëåí íà
p<0,05;

Ðåçóëüòàòû. Ïî ðåçóëüòàòàì òèðåîèäíîãî ïðîôè-
ëÿ è êîíñóëüòàöèè ñ ýíäîêðèíîëîãîì ó÷àñòíèöû ñ ÃÐ
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áûëè ðàñïðåäåëåíû íà ãðóïïû: ñ ÑÃ, (n = 46) è ñ ýóòè-
ðåîçîì (n = 42).

Ñðàâíèòåëüíûé àíàëèç ïîêàçàë ñòàòèñòè÷åñêè çíà-
÷èìûå ðàçëè÷èÿ ïî âîçðàñòó è ôîðìàì ÃÐ. Æåíùè-
íû ñ ÑÃ áûëè ìîëîæå (27,0 [23,0–32,0] ëåò), ÷åì ïà-
öèåíòêè ñ ýóòèðåîçîì (31,0 [25,0–35,0] ëåò; p = 0.048),
÷òî ìîæåò îòðàæàòü áîëåå ðàííþþ ìàíèôåñòàöèþ òè-
ðåîèäíîé äèñôóíêöèè.Ñòðóêòóðà ãèïåðòåíçèâíûõ
ñîñòîÿíèé òàêæå ðàçëè÷àëàñü (p = 0.01): â ãðóïïå
ýóòèðåîçà ÷àùå äèàãíîñòèðîâàëèñü ÃÐ (28%) è ïðå-
ýêëàìïñèÿ óìåðåííîé ñòåïåíè (49%), òîãäà êàê ïðè
ÑÃ ïðåîáëàäàëà òÿæ¸ëàÿ ïðåýêëàìïñèÿ (55% ïî ñðàâ-
íåíèþ ñ 23%). Ýòî ìîæåò ñâèäåòåëüñòâîâàòü î áîëü-
øåé âûðàæåííîñòè ñîñóäèñòûõ íàðóøåíèé ïðè òèðå-
îèäíîé äèñôóíêöèè.

Ñîöèàëüíî-äåìîãðàôè÷åñêèå ïàðàìåòðû (îáðàçî-
âàíèå, çàíÿòîñòü, ìåñòî ïðîæèâàíèÿ) ðàçëè÷èé íå âû-
ÿâèëè (p > 0.05), ÷òî óêàçûâàåò íà îòñóòñòâèå èõ âëè-
ÿíèÿ íà ðàçâèòèå ÑÃ â äàííîé âûáîðêå (òàáëèöà 1).

Òàáëèöà 1
Ñîöèàëüíî-äåìîãðàôè÷åñêèå è êëèíè÷åñêèå
õàðàêòåðèñòèêè ïàöèåíòîê ñ ÑÃ è ýóòèðåîçîì

1 n (%); Median (Q1, Q3)
2 Wilcoxon rank sum test; Fisher’s exact test;
Pearson’s Chi-squared test

Ó æåíùèí ñ ÑÃ ÷àùå îòìå÷àëèñü îñëîæí¸ííûå èñ-
õîäû ïðåäûäóùèõ áåðåìåííîñòåé (68% ïðîòèâ 7,3%
ïðè ýóòèðåîçå; p < 0.001), ÷òî ìîæåò ñâèäåòåëüñòâî-
âàòü î ñâÿçè ìåæäó òèðåîèäíîé äèñôóíêöèåé è ïî-
âûøåííûì ðèñêîì àêóøåðñêèõ îñëîæíåíèé.

Ðàñïðåäåëåíèå òîêñèêîçà ïî òðèìåñòðàì òàêæå
ðàçëè÷àëîñü (p = 0.035): ïðè ÑÃ ñèìïòîìû ÷àùå ñî-
õðàíÿëèñü âî II (34%) è III òðèìåñòðàõ (3%), òîãäà
êàê ïðè ýóòèðåîçå òîêñèêîç ïðåèìóùåñòâåííî îãðà-
íè÷èâàëñÿ ïåðâûì òðèìåñòðîì (50%). ×àñòîòà õè-
ðóðãè÷åñêèõ âìåøàòåëüñòâ â àíàìíåçå áûëà íèæå ó
æåíùèí ñ ÑÃ (24% ïðîòèâ 52%; p = 0.006), ÷òî ìî-
æåò îòðàæàòü êàê îñîáåííîñòè âûáîðêè, òàê è âîç-
ìîæíîå âëèÿíèå òèðåîèäíîãî ñòàòóñà íà îáùóþ ñî-
ìàòè÷åñêóþ íàãðóçêó è ÷àñòîòó îïåðàòèâíûõ âìåøà-
òåëüñòâ (òàáëèöà 2).

Òàáëèöà 2
Àêóøåðñêèé àíàìíåç è òå÷åíèå

áåðåìåííîñòè ó ïàöèåíòîê ñ ñóáêëèíè÷åñêèì
ãèïîòèðåîçîì è ýóòèðåîçîì

Õàðàêòåðèñòèêà Ãèïîòèðåîç Ýóòèðåîç p-value2

N = 461 N = 421

ÑÎÐÏ â ïðåäûäóùåé

áåðåìåííîñòè 28 (68%) 3 (7.3%) <0.001

Òîêñèêîç â ïåðèîä

áåðåìåííîñòè 0.035

I òðèìåñòðå 15 (52%) 13 (50%)

I-II òðèìåñòðå 10 (34%) 5 (19%)

II òðèìåñòðå 2 (7%) 0 (0%)

III òðèìåñòðå 1 (3%) 0 (0%)

Îïåðàöèè â àíàìíåçå 11 (24%) 22 (52%) 0.006

1 n (%);
2 Pearson’s Chi-squared test

Æåíùèíû ñ ÑÃ äîñòîâåðíî ÷àùå ïðåäúÿâëÿëè æà-
ëîáû íà òîøíîòó (67% è 40%; p = 0.014), óñòàëîñòü (82%
è 62%; p = 0.034), âûïàäåíèå âîëîñ (67% è 45%; p =
0.044), ìåòåîðèçì (58% è 33%; p = 0.022), ñóõîñòü êîæè
(89% è 71%; p = 0.040), îæèðåíèå (80% è 55%; p = 0.012)
è ëîìêîñòü íîãòåé (53% è 9,5%; p < 0.001) ïî ñðàâíå-
íèþ ñ ïàöèåíòêàìè ñ ýóòèðåîçîì. Ýòè ñèìïòîìû, âå-
ðîÿòíî, îáóñëîâëåíû çàìåäëåíèåì ìåòàáîëè÷åñêèõ
ïðîöåññîâ, ñíèæåíèåì àêòèâíîñòè ìèòîõîíäðèé, íà-
ðóøåíèåì öèêëà ðîñòà âîëîñ, èçìåíåíèÿìè âîäíîãî
áàëàíñà êîæè è çàìåäëåíèåì ïåðèñòàëüòèêè êèøå÷-
íèêà, ÷òî õàðàêòåðíî äëÿ ãèïîòèðåîèäíûõ ñîñòîÿíèé.

Â òî æå âðåìÿ ðàçëè÷èÿ ïî òàêèì æàëîáàì, êàê
ãîëîâîêðóæåíèå (41% è 36%), àãðåññèâíîñòü (20% è
21%), ñíèæåíèå ïàìÿòè (33% è 29%), ãîëîâíàÿ áîëü
(37% è 31%) è íàëè÷èå ñèìïòîìîâ äî áåðåìåííîñòè
(22% è 24%), ñòàòèñòè÷åñêè çíà÷èìûìè íå áûëè (p >
0.05), ÷òî óêàçûâàåò íà èõ íåñïåöèôè÷åñêèé õàðàê-
òåð â îòíîøåíèè òèðåîèäíîãî ñòàòóñà (òàáëèöà 3).

Òàáëèöà 3
×àñòîòà êëèíè÷åñêèõ ñèìïòîìîâ
ó ïàöèåíòîê ñ ÑÃ è ýóòèðåîçîì

Õàðàêòåðèñòèêà Ãèïîòèðåîç Ýóòèðåîç p-value2

N = 461 N = 421

Òîøíîòà 30 (67%) 17 (40%) 0.014

Óñòàëîñòü 37 (82%) 26 (62%) 0.034

Ãîëîâîêðóæåíèå 25 (56%) 17 (40%) 0.2

Âûïàäåíèå âîëîñ 30 (67%) 19 (45%) 0.044

Ìåòåîðèçì 26 (58%) 14 (33%) 0.022

Àãðåññèâíîñòü 34 (76%) 33 (79%) 0.7

Ñóõîñòü êîæè 40 (89%) 30 (71%) 0.040

Îæèðåíèå 36 (80%) 23 (55%) 0.012

Ñíèæåíèå ïàìÿòè 38 (84%) 28 (67%) 0.053

Ãîëîâíàÿ áîëü 27 (60%) 17 (40%) 0.069

Ëîìêîñòü íîãòåé 24 (53%) 4 (9.5%) <0.001

Íàëè÷èå ñèìïòîìîâ

äî áåðåìåííîñòè 13 (28%) 10 (24%) 0.6
1n (%)
2Pearson’s Chi-squared test

Âîçðàñò 27.0 (23.0, 32.0) 31.0 (25.0, 35.0) 0.048

Äèàãíîç 0.010

ÃÀÃ 8 (16%) 11 (28%)

ÏÝ óìåðåííîé

ñòåïåíè 14 (29%) 19 (49%)

ÏÝ òÿæåëîé

ñòåïåíè 27 (55%) 9 (23%)

Îáðàçîâàíèå 0.5

âûñøåå 8 (17%) 5 (12%)

ñðåäíåå 38 (83%) 37 (88%)

Çàíÿòîñòü 0.2

äîìîõîçÿéêà 36 (78%) 30 (71%)

ðàáîòàåò 4 (8.7%) 9 (21%)

ñòóäåíò 6 (13%) 3 (7.1%)

Ìåñòî

ïðîæèâàíèÿ 0.6

ãîðîä 5 (11%) 6 (14%)

ñåëî 41 (89%) 36 (86%)

p-value2Õàðàêòå-
ðèñòèêà

Ãèïîòèðåîç
N = 461

Ýóòèðåîç
N = 421
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Ìåæãðóïïîâîé àíàëèç âûÿâèë ñòàòèñòè÷åñêè çíà-
÷èìûå ðàçëè÷èÿ ïî óðîâíþ òèðåîãëîáóëèíà, ÒÒÃ,
àíòè-ÒÏÎ è àíòè-ÒÃ. Ïðè ýòîì ïîêàçàòåëè ñâîáîäíûõ
è îáùèõ ôðàêöèé Ò3 è Ò4 îñòàâàëèñü ñòàáèëüíûìè,
÷òî ñâèäåòåëüñòâóåò î êîìïåíñèðîâàííîì õàðàêòåðå
òèðåîèäíîé äèñôóíêöèè ïðè ÑÃ.

Óðîâåíü òèðåîãëîáóëèíà áûë âûøå ó ïàöèåíòîê ñ
ÑÃ (61 [38–87]) ïî ñðàâíåíèþ ñ ýóòèðåîçîì (44 [17–
67]; p = 0.050), ÷òî ìîæåò îòðàæàòü ãèïåðïëàçèþ òè-
ðåîöèòîâ è êîìïåíñàòîðíîå ðåìîäåëèðîâàíèå òêàíè
æåëåçû. Íåñìîòðÿ íà îäèíàêîâóþ ìåäèàíó àíòè-ÒÏÎ
(3 ÌÅ/ìë), ðàçëè÷èå â ðàñïðåäåëåíèè çíà÷åíèé îêà-
çàëîñü çíà÷èìûì (èíòåðêâàðòèëüíûé ðàçìàõ: [3–5]
ïðè ÑÃ è [2–6] ïðè ýóòèðåîçå; p = 0.042), ÷òî ìîæåò
ñâèäåòåëüñòâîâàòü îá óñèëåíèè àóòîèììóííîé àêòèâ-
íîñòè ïðè ÑÃ. Íàèáîëåå âûðàæåííîå ðàçëè÷èå çàôèê-
ñèðîâàíî ïî ÒÒÃ: ó æåíùèí ñ ÑÃ — 4.42 [3.68–5.84],
ïðè ýóòèðåîçå — 1.60 [1.01–2.28] (p < 0.001), ÷òî óêà-
çûâàåò íà êîìïåíñàòîðíóþ ñòèìóëÿöèþ ãèïîôèçà â
óñëîâèÿõ íà÷àëüíîãî äåôèöèòà òèðåîèäíûõ ãîðìî-
íîâ. Óðîâíè ñâîáîäíîãî è îáùåãî Ò3 è Ò4 íå ðàçëè-
÷àëèñü ñòàòèñòè÷åñêè (p > 0.1), ÷òî ïîäòâåðæäàåò ñî-
õðàí¸ííóþ ãîðìîíàëüíóþ ïðîäóêöèþ.

Ñîâîêóïíîñòü èçìåíåíèé — ïîâûøåíèå ÒÒÃ, òèðå-
îãëîáóëèíà è îòêëîíåíèÿ â àóòîàíòèòåëàõ — ìîæåò
ðàññìàòðèâàòüñÿ êàê ðàííèé ìàðê¸ð íà÷àëüíîé ïå-
ðåñòðîéêè îñè ãèïîòàëàìóñ–ãèïîôèç–ùèòîâèäíàÿ
æåëåçà (òàáëèöà 4).

Ó æåíùèí ñ ÑÃ ÷àùå âûÿâëÿëèñü èçìåíåíèÿ ùè-
òîâèäíîé æåëåçû ïî äàííûì ÓÇÈ: óâåëè÷åíèå å¸
îáú¸ìà îòìå÷åíî ó 78% ïàöèåíòîê, òîãäà êàê ïðè ýóòè-
ðåîçå — ó 57% (p = 0.03). Íîðìàëüíûå ðàçìåðû ÷àùå
íàáëþäàëèñü â ãðóïïå ñ ñîõðàí¸ííîé ôóíêöèåé ùè-
òîâèäíîé æåëåçû (43% è 22% ñîîòâåòñòâåííî), ÷òî
ìîæåò óêàçûâàòü íà êîìïåíñàòîðíóþ ãèïåðïëàçèþ
ïðè ÑÃ.

Ðàçëè÷àëàñü è êîíñèñòåíöèÿ æåëåçû: ïëîòíàÿ ñòðóê-
òóðà âñòðå÷àëàñü ó 21% æåíùèí ñ ÑÃ è ó 10% — ïðè ýóòè-
ðåîçå. Íàïðîòèâ, íîðìàëüíàÿ êîíñèñòåíöèÿ ïðåîáëàäà-
ëà ïðè ýóòèðåîçå (83% ïðîòèâ 63%; p = 0.047), ÷òî ìî-
æåò ñâèäåòåëüñòâîâàòü î ôèáðîçíî-âîñïàëèòåëüíûõ èç-
ìåíåíèÿõ ïðè àóòîèììóííûõ ïðîöåññàõ.

Îò¸÷íûé ñèíäðîì îêàçàëñÿ áîëåå âûðàæåííûì
ïðè ÑÃ (p < 0.001). Âñå ïàöèåíòêè ýòîé ãðóïïû èìå-

ëè ðàçëè÷íûå ôîðìû îò¸êîâ, â òî âðåìÿ êàê â ãðóïïå
ýóòèðåîçà èõ îòñóòñòâèå çàôèêñèðîâàíî ó 31% æåí-
ùèí. Îòåêè íèæíèõ êîíå÷íîñòåé íàáëþäàëèñü ó 59%
ïðè ÑÃ è ó 29% ïðè ýóòèðåîçå, ãåíåðàëèçîâàííûå — ó
13% è 9.5% ñîîòâåòñòâåííî. Ýòè ïðîÿâëåíèÿ ìîãóò
îòðàæàòü çàäåðæêó æèäêîñòè è íàðóøåíèå âîäíî-
ýëåêòðîëèòíîãî áàëàíñà, õàðàêòåðíûå äëÿ ãèïîòèðå-
îèäíûõ ñîñòîÿíèé (òàáëèöà 5).

Òàáëèöà 5
Ìîðôîëîãè÷åñêèå õàðàêòåðèñòèêè ùèòîâèäíîé

æåëåçû è ÷àñòîòà îòåêîâ ó ïàöèåíòîê
ñ ÑÃ è ýóòèðåîçîì

Õàðàêòåðèñòèêà Ãèïîòèðåîç Ýóòèðåîç p-value2

N = 461 N = 421

ÓÇÈ ùèòîâèäíîé

æåëåçû 0.03

áåç óâåëè÷åíèÿ 10 (22%) 18 (43%)

óâåëè÷åííàÿ 36 (78%) 24 (57%)

Êîíñèñòåíöèÿ

ùèòîâèäíîé æåëåçû 0.047

ìÿãêàÿ 9 (16%) 2 (6.9%)

íîðìàëüíàÿ 36 (63%) 24 (83%)

òâ¸ðäàÿ 12 (21%) 3 (10%)

Îò¸êè <0.001

áåç îòåêîâ 0 (0%) 13 (31%)

â âåðõíèõ êîíå÷íîñòÿõ 0 (0%) 1 (2.4%)
â íèæíèõ êîíå÷íîñòÿõ 27 (59%) 12 (29%)

â íèæíèõ è âåðõíèõ

êîíå÷íîñòÿõ 11 (24%) 10 (24%)

â íèæíèõ êîíå÷íîñòÿõ

â îáëàñòè ëèöà 1 (2.2%) 1 (2.4%)

â îáëàñòè ëèöà 1 (2.2%) 1 (2.4%)

òîòàëüíûé 6 (13%) 4 (9.5%)

1n (%)
2Fisher’s exact test;
Pearson’s Chi-squared test

Òàáëèöà 4

Óðîâíè ãîðìîíîâ ÙÆ

è àóòîàíòèòåë ïðè ÑÃ è ýóòèðåîçå

Õàðàêòåðèñòèêà Ãèïîòèðåîç Ýóòèðåîç p-value2

N = 461 N = 421

òèðåîãëîáóëèí 61 (38, 87) 44 (17, 67) 0.050

àíòè – ÒÏÎ 3 (3, 5) 3 (2, 6) 0.042

ñÒ3 0.34 (0.18, 0.64) 0.31 (0.21, 0.51) >0.9

ñÒ4 7.92 (7.15, 9.00) 7.86 (6.95, 9.09) >0.9

îÒ3 6.47 (4.85, 9.11) 6.50 (4.47, 8.39) 0.9

îÒ4 111 (97, 118) 110 (101, 123) 0.8

ÒÒÃ 4.42 (3.68, 5.84) 1.60 (1.01, 2.28) <0.001

àíòè – ÒÃ 0 (0, 4) 2 (0, 8) 0.2

1 Ìåäèàíà (ìåæêâàðòèëüíûé ðàçìàõ)
2 Êðàñêåëà-Óîëëèñ u-test

Ìåæäó ïàöèåíòêàìè ñ ÑÃ è ýóòèðåîçîì âûÿâëåíû
ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ ïî ðÿäó ëàáîðà-
òîðíûõ ïàðàìåòðîâ. Óðîâåíü ïðîòåèíóðèè áûë âûøå
ïðè ÑÃ — 0.12 [0.05–0.26] ã/ë ïðîòèâ 0.03 [0.03–0.10]
ã/ë ïðè ýóòèðåîçå (p = 0.003), ÷òî ìîæåò óêàçûâàòü
íà íàðóøåíèå ïî÷å÷íîé ôèëüòðàöèè íà ôîíå ýíäî-
òåëèàëüíîé äèñôóíêöèè. Ðàñïðåäåëåíèå ãðóïï êðî-
âè òàêæå ðàçëè÷àëîñü (p = 0.032): ïðè ÑÃ ÷àùå âñòðå-
÷àëèñü âòîðàÿ (52%) è òðåòüÿ (28%) ãðóïïû, òîãäà êàê
ó æåíùèí ñ ýóòèðåîçîì ïðåîáëàäàëà ïåðâàÿ (31% ïðî-
òèâ 13%). Âîçìîæíàÿ ñâÿçü ñ òèðåîèäíûì ñòàòóñîì
òðåáóåò äàëüíåéøåãî èçó÷åíèÿ. Íàëè÷èå ñëèçè â
ìî÷å ÷àùå ðåãèñòðèðîâàëîñü ïðè ýóòèðåîçå — 88%
ïðîòèâ 67% ïðè ÑÃ (p = 0.021), ÷òî ìîæåò îòðàæàòü
îñîáåííîñòè ðàáîòû ìî÷åâûäåëèòåëüíîé ñèñòåìû
èëè ðàçëè÷èÿ â ìåòàáîëè÷åñêèõ ïðîöåññàõ.

Äðóãèå áèîõèìè÷åñêèå ïîêàçàòåëè (ìî÷åâèíà, êðå-
àòèíèí, áèëèðóáèí, ÀËÒ, ÀÑÒ, ôèáðèíîãåí) çíà÷è-
ìûõ ðàçëè÷èé ìåæäó ãðóïïàìè íå ïîêàçàëè (p >
0.05), ÷òî ïîäòâåðæäàåò ñòàáèëüíîñòü ñèñòåìíîãî
îáìåíà íà ôîíå êîìïåíñèðîâàííîãî òå÷åíèÿ ÑÃ (òàá-
ëèöà 6).
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Îáñóæäåíèÿ
Â äàííîì èññëåäîâàíèå âûÿâèëè ñòàòèñòè÷åñêè

çíà÷èìûå ðàçëè÷èÿ ìåæäó áåðåìåííûìè ñ ÑÃ è ýóòè-
ðåîçîì ïî âîçðàñòó, òÿæåñòè ãèïåðòåíçèâíûõ ðàñ-
ñòðîéñòâ, êëèíè÷åñêèì ñèìïòîìàì è ëàáîðàòîðíî-
èíñòðóìåíòàëüíûì ïîêàçàòåëÿì.

Ïàöèåíòêè ñ ÑÃ áûëè ìîëîæå, ó íèõ ÷àùå íàáëþ-
äàëèñü òÿæ¸ëûå ôîðìû ïðåýêëàìïñèè. Ýòè äàííûå

ñîãëàñóþòñÿ ñ ðàáîòàìè Casey et al. (2005) è Wilson et
al. (2012), ãäå ÑÃ àññîöèèðîâàëñÿ ñ ïîâûøåííûì ðèñ-
êîì ïðåýêëàìïñèè [9,10]. Ñîöèàëüíî-äåìîãðàôè÷åñ-
êèå ôàêòîðû íå îêàçàëè âëèÿíèÿ íà ðàçâèòèå ÑÃ, ÷òî
ïîäòâåðæäàåòñÿ ðåãèîíàëüíûìè äàííûìè ïî Öåíò-
ðàëüíîé Àçèè [11]. Àíàìíåñòè÷åñêè ïðè ÑÃ ÷àùå îò-
ìå÷àëèñü îñëîæí¸ííûå èñõîäû ïðåäûäóùèõ áåðå-
ìåííîñòåé, ÷òî ñîîòâåòñòâóåò âûâîäàì Gietka-Czernel
et al. (2021) [12]. Ñèìïòîìû òîêñèêîçà ñîõðàíÿëèñü
äîëüøå, õèðóðãè÷åñêèå âìåøàòåëüñòâà â àíàìíåçå
âñòðå÷àëèñü ðåæå. Ïîäîáíûå êëèíè÷åñêèå îñîáåííî-
ñòè òðåáóþò äàëüíåéøåãî èçó÷åíèÿ.

Ó æåíùèí ñ ÑÃ äîñòîâåðíî ÷àùå ðåãèñòðèðîâàëèñü
ñîìàòè÷åñêèå æàëîáû: òîøíîòà, óòîìëÿåìîñòü, âûïà-
äåíèå âîëîñ, ñóõîñòü êîæè, îæèðåíèå, ëîìêîñòü íîã-
òåé. Ýòè ïðîÿâëåíèÿ òèïè÷íû äëÿ ãèïîòèðåîèäíûõ
ñîñòîÿíèé è ïîäòâåðæäàþòñÿ ðåçóëüòàòàìè Nazarpour
et al. (2019) [13]. Íåñïåöèôè÷åñêèå ñèìïòîìû (ãîëî-
âîêðóæåíèå, àãðåññèâíîñòü è äð.) íå îòëè÷àëèñü ïî
÷àñòîòå ìåæäó ãðóïïàìè. Ãîðìîíàëüíûé ïðîôèëü äå-
ìîíñòðèðîâàë ïîâûøåíèå ÒÒÃ, òèðåîãëîáóëèíà è
àóòîàíòèòåë ïðè ÑÃ íà ôîíå ñòàáèëüíûõ óðîâíåé Ò3
è Ò4, ÷òî óêàçûâàåò íà êîìïåíñèðîâàííîå òå÷åíèå òè-
ðåîèäíîé äèñôóíêöèè. Ýòè äàííûå ñîãëàñóþòñÿ ñ
ëèòåðàòóðíûìè èñòî÷íèêàìè [14].

Ïî äàííûì ÓÇÈ, ó ïàöèåíòîê ñ ÑÃ ÷àùå îòìå÷à-
ëèñü óâåëè÷åíèå îáú¸ìà æåëåçû è ïëîòíàÿ êîíñèñ-
òåíöèÿ, ÷òî ìîæåò áûòü ñâÿçàíî ñ àóòîèììóííûìè
ïðîöåññàìè. Òàêæå ó íèõ çíà÷èòåëüíî ÷àùå íàáëþ-
äàëñÿ îò¸÷íûé ñèíäðîì, ÷òî ïîäòâåðæäàåò äàííûå
MSD Manual î çàäåðæêå æèäêîñòè ïðè ãèïîòèðåîçå
[15]. Ëàáîðàòîðíî ó æåíùèí ñ ÑÃ ðåãèñòðèðîâàëñÿ ïî-
âûøåííûé óðîâåíü ïðîòåèíóðèè, âîçìîæíûé ìàðêåð
ýíäîòåëèàëüíîé äèñôóíêöèè, ÷òî ðàíåå áûëî îïèñà-
íî â ðàáîòàõ ïî ìåìáðàíîçíîé íåôðîïàòèè [16]. Ðàç-
ëè÷èÿ â ðàñïðåäåëåíèè ãðóïï êðîâè è íàëè÷èè ñëè-
çè â ìî÷å òðåáóþò äàëüíåéøåãî èçó÷åíèÿ.

Òàêèì îáðàçîì, ÑÃ ó áåðåìåííûõ àññîöèèðîâàí ñ
íåáëàãîïðèÿòíûìè àêóøåðñêèìè è êëèíèêî-ëàáîðà-
òîðíûìè õàðàêòåðèñòèêàìè. Ðåçóëüòàòû ïîä÷¸ðêèâà-
þò íåîáõîäèìîñòü âêëþ÷åíèÿ òèðåîèäíîãî ìîíèòî-
ðèíãà â ïðîòîêîëû âåäåíèÿ áåðåìåííîñòè, îñîáåííî
â éîääåôèöèòíûõ ðåãèîíàõ.

Òàáëèöà 6
Ëàáîðàòîðíûå ïîêàçàòåëè è ðàñïðåäåëåíèå ãðóïï

êðîâè ó ïàöèåíòîê ñ ñóáêëèíè÷åñêèì
ãèïîòèðåîçîì è ýóòèðåîçîì

Õàðàêòåðèñòèêà Ãèïîòèðåîç Ýóòèðåîç p-value2

N = 461 N = 421

Ïðîòåèíóðèÿ 0.12 (0.05, 0.26) 0.03 (0.03, 0.10) 0.003

Àíàëèç íà R-ôàêòîð 0.3

îòðèöàòåëüíûé 6 (13%) 2 (4.8%)

ïîëîæèòåëüíûé 40 (87%) 40 (95%)

Ãðóïïà êðîâè 0.032

I 6 (13%) 13 (31%)

II 24 (52%) 19 (45%)

III 13 (28%) 4 (9.5%)

IV 3 (6.5%) 6 (14%)

Ìî÷åâèíà 8.26 (7.25, 9.10) 7.99 (7.27, 8.85) 0.3

Êðåàòèíèí 99 (86, 114) 95 (79, 106) 0.4

Áèëèðóáèí îáùèé 18.6 (17.5, 19.8) 17.9 (15.5, 18.5) 0.14

Ñâÿçàííûé

áèëèðóáèí 7.1 (2.9, 16.3) 3.9 (0.0, 15.6) 0.5

Ñâîáîäíûé

áèëèðóáèí 14.6 (3.1, 17.0) 11.0 (2.1, 16.8) 0.4

ÀËÒ 0.57 (0.46, 0.67) 0.55 (0.48, 0.65) 0.8

ÀÑÒ 0.48 (0.45, 0.55) 0.46 (0.43, 0.54) 0.2

Ôèáðèíîãåí 3.33 (3.10, 3.99) 3.55 (2.73, 4.33) 0.4

Ñëèçü 31 (67%) 37 (88%) 0.021

1n (%); Median (Q1, Q3)
2Wilcoxon rank sum test; Fisher’s exact test;
Pearson’s Chi-squared test
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Annotatsiya
Rezus immunizatsiyasi akusherlikda jiddiy muammo bo‘lib,

homila va yangi tug‘ilgan chaqaloqlarda gemolitik kasallik
rivojlanishiga olib kelishi mumkin. Eng og‘ir holatlarda
bachadon ichidagi anemiya rivojlanadi va perinatal o‘limni
kamaytirish uchun ilg‘or invaziv va invaziv bo‘lmagan usullar
yordamida erta tashxis qo‘yishni talab etadi. Immunoglobulin
terapiyasi, ayniqsa plazmaferez va bachadon ichidagi qon quyish
(BIQQ) bilan birgalikda qo‘llanganda, invaziv muolajalarga
bo‘lgan ehtiyojni kamaytirishga yordam beradi. O‘z vaqtida
tashxis qo‘yish va profilaktik anti-Rezus immunoglobulin
qo‘llash rezus manfiy bo‘lgan homilador ayollarda rezus
immunizatsiyasining ehtimolini sezilarli darajada kamaytiradi.

Tadqiqot maqsadi. Rezus-immunizatsiya davolashda
immunoglobulin terapiyasi va plazmaferez samaradorligini
o‘rganish, shuningdek, homilaning anemiyasini bartaraf etish
uchun homila ichi qon quyish (IQQ) usulini baholash.

Usullar.  Tadqiqotga rezus-immunizatsiya tashxisi
tasdiqlangan homilador ayollar kiritilib, ularga
immunoglobulin terapiyasi, plazmaferez yoki IQQ qo‘llanildi.

Davolash samaradorligi anti-D antitana titrlarining
dinamikasi, o‘rta miya arteriyasi (MCA-PSV) dopplerometriya
ko‘rsatkichlari va neonatal natijalar asosida baholandi.

Natijalar. Immunoglobulin terapiyasi va plazmaferez
sensibilizatsiyalangan homilador ayollarda anti-D
antitanachalar titrini kamaytirishda samarali usullar
hisoblanadi. Bachadon ichidagi qon quyish esa og‘ir
darajadagi homila anemiyasini davolashning eng samarali
usuli bo‘lib qolmoqda. Ushbu usullarning maqbul tarzda
qo‘llanilishi noxush perinatal oqibatlar xavfini sezilarli
darajada kamaytirishga imkon beradi.

Xulosa.  Immunoglobulin terapiyasi va plazmaferez
sensibilizatsiyalangan homilador ayollarda anti-D antitana
titrlarini kamaytirishda samarali usullardir. Og‘ir anemiyani
bartaraf etishda esa intrauterin qon quyish eng samarali usul
hisoblanadi. Ushbu muolajalarni optimal qo‘llash perinatal
natijalarni yaxshilash imkonini beradi.

Kalit so’zlar: rezus immunizatsiyasi, homilaning gemolitik
kasalligi, intrauterin qon quyish, immunoglobulin terapiyasi,
plazmaferez.

Annotatsiya
Rh immunization represents a serious problem in

obstetrics that can lead to the development of hemolytic
disease of the fetus and newborn. In the most severe cases,
intrauterine anemia develops, necessitating early diagnosis
using advanced invasive and non-invasive methods to reduce
perinatal mortality. Immunoglobulin therapy, especially when
combined with plasmapheresis and intrauterine blood
transfusion (IUT), helps reduce the need for invasive
procedures. Timely diagnosis and preventive administration
of anti-Rh immunoglobulin significantly decrease the
likelihood of Rh immunization in pregnant women with a
negative Rh factor.

Objective. To assess the effectiveness of immunoglobulin
therapy and plasmapheresis in treating Rhesus
immunization, as well as to evaluate intrauterine blood
transfusion (IUT) as a key method for correcting fetal anemia.

Methods. The study included pregnant women with
confirmed Rhesus immunization who underwent

immunoglobulin therapy, plasmapheresis, or IUT. Treatment
effectiveness was evaluated based on changes in anti-D
antibody titers, middle cerebral artery peak systolic velocity
(MCA-PSV) measurements, and neonatal outcomes.

Results. Immunoglobulin therapy and plasmapheresis are
effective methods for reducing anti-D antibody titers in
sensitized pregnant women. Intrauterine blood transfusion
remains the most effective approach for managing severe fetal
anemia. An optimal combination of these methods can
significantly reduce the risk of adverse perinatal outcomes.

Conclusion. Immunoglobulin therapy and plasmapheresis
are effective in reducing anti-D antibody titers in sensitized
pregnant women. Intrauterine blood transfusion remains the
most effective intervention for correcting severe fetal anemia.
The optimal combination of these methods helps to minimize
adverse perinatal outcomes.

Key words: Rhesus immunization, hemolytic disease of the
fetus, intrauterine blood transfusion, immunoglobulin
therapy, plasmapheresis
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Àêòóàëüíûå àñïåêòû ðåçóñ-èììóíèçàöèè
è ìåòîäû å¸ êîððåêöèè

Õàìäàìîâà Ä. Ñ.

Áàçîâûé äîêòîðàíò
Ðåñïóáëèêàíñêèé ñïåöèàëèçèðîâàííûé íàó÷íî-ïðàêòè÷åñêèé ìåäèöèíñêèé öåíòð çäîðîâüÿ ìàòåðè è ðåáåíêà
Òàøêåíò, Óçáåêèñòàí

Àííîòàöèÿ
Ðåçóñ-èììóíèçàöèÿ ïðåäñòàâëÿåò ñîáîé ñåðü¸çíóþ

ïðîáëåìó â àêóøåðñòâå, êîòîðàÿ ìîæåò ïðèâåñòè ê ðàç-
âèòèþ ãåìîëèòè÷åñêîé áîëåçíè ïëîäà è íîâîðîæä¸ííî-
ãî. Â íàèáîëåå òÿæ¸ëûõ ñëó÷àÿõ âîçíèêàåò âíóòðèóòðîá-
íàÿ àíåìèÿ, ÷òî òðåáóåò ðàííåé äèàãíîñòèêè ñ èñïîëüçî-
âàíèåì ïåðåäîâûõ èíâàçèâíûõ è íåèíâàçèâíûõ ìåòîäîâ
äëÿ ñíèæåíèÿ ïåðèíàòàëüíîé ñìåðòíîñòè. Èììóíîãëî-
áóëèíîâàÿ òåðàïèÿ, îñîáåííî ïðè êîìáèíèðîâàíèè ñ
ïëàçìàôåðåçîì è âíóòðèóòðîáíûì ïåðåëèâàíèåì êðîâè
(ÂÏÊ), ïîçâîëÿåò ñîêðàòèòü íåîáõîäèìîñòü â èíâàçèâíûõ
ïðîöåäóðàõ. Ñâîåâðåìåííàÿ äèàãíîñòèêà è ïðîôèëàêòè-
÷åñêîå ïðèìåíåíèå àíòèðåçóñ-èììóíîãëîáóëèíà ñóùå-

ñòâåííî ñíèæàþò âåðîÿòíîñòü ðåçóñ-èììóíèçàöèè ó áå-
ðåìåííûõ æåíùèí ñ îòðèöàòåëüíûì ðåçóñ-ôàêòîðîì.

Çàêëþ÷åíèå. Èììóíîãëîáóëèíîâàÿ òåðàïèÿ è ïëàçìà-
ôåðåç äîêàçàëè ñâîþ ýôôåêòèâíîñòü â ñíèæåíèè óðîâíÿ
àíòè-D àíòèòåë ó ñåíñèáèëèçèðîâàííûõ áåðåìåííûõ.
Âíóòðèóòðîáíîå ïåðåëèâàíèå êðîâè ïî-ïðåæíåìó ÿâëÿ-
åòñÿ âåäóùèì ìåòîäîì ëå÷åíèÿ òÿæ¸ëîé àíåìèè ïëîäà.
Ãðàìîòíîå ñî÷åòàíèå äàííûõ ïîäõîäîâ ïîçâîëÿåò çíà÷è-
òåëüíî ñíèçèòü ðèñê íåáëàãîïðèÿòíûõ ïåðèíàòàëüíûõ
èñõîäîâ.

Êëþ÷åâûå ñëîâà: Ðåçóñ-èììóíèçàöèÿ, ãåìîëèòè÷åñêàÿ
áîëåçíü ïëîäà, âíóòðèóòðîáíîå ïåðåëèâàíèå êðîâè, èì-
ìóíîãëîáóëèíîâàÿ òåðàïèÿ, ïëàçìàôåðåç

Ââåäåíèå
Ðåçóñ-èììóíèçàöèÿ ïðåäñòàâëÿåò ñîáîé àêòóàëü-

íóþ ïðîáëåìó â ñîâðåìåííîé àêóøåðñêîé ïðàêòèêå,
ïîñêîëüêó îíà ìîæåò ïðèâåñòè ê ðàçâèòèþ ãåìîëè-
òè÷åñêîé áîëåçíè ïëîäà è íîâîðîæä¸ííîãî. Â íàè-
áîëåå òÿæ¸ëûõ ñëó÷àÿõ ôîðìèðóåòñÿ âíóòðèóòðîáíàÿ
àíåìèÿ, ÷òî òðåáóåò ïðèñòàëüíîãî âíèìàíèÿ è ðàí-
íåé äèàãíîñòèêè ñ èñïîëüçîâàíèåì ïåðåäîâûõ èíâà-
çèâíûõ è íåèíâàçèâíûõ ìåòîäîâ, íàïðàâëåííûõ íà
ñíèæåíèå ïîêàçàòåëåé ïåðèíàòàëüíîé ñìåðòíîñòè.
Ýôôåêòèâíûì ïîäõîäîì â ëå÷åíèè ãåìîëèòè÷åñêîé
áîëåçíè ïëîäà ÿâëÿåòñÿ èììóíîãëîáóëèíîâàÿ òåðà-
ïèÿ, îñîáåííî ïðè å¸ êîìáèíàöèè ñ ïëàçìàôåðåçîì
è âíóòðèóòðîáíûì ïåðåëèâàíèåì êðîâè (ÂÏÊ). Äàí-
íûé ïîäõîä ïîçâîëÿåò çíà÷èòåëüíî óìåíüøèòü íåîá-
õîäèìîñòü ïðîâåäåíèÿ èíâàçèâíûõ ïðîöåäóð. Ñâîåâ-
ðåìåííàÿ äèàãíîñòèêà è ïðîôèëàêòè÷åñêîå ââåäåíèå
àíòèðåçóñ-èììóíîãëîáóëèíà ñïîñîáñòâóþò ñóùå-
ñòâåííîìó ñíèæåíèþ ÷àñòîòû ðàçâèòèÿ ðåçóñ-èììó-
íèçàöèè ó áåðåìåííûõ æåíùèí ñ îòðèöàòåëüíûì ðå-
çóñ-ôàêòîðîì [4].

Ïàòîôèçèîëîãèÿ ðåçóñ-èììóíèçàöèè. Îñíîâîé
ðåçóñ-èììóíèçàöèè ÿâëÿåòñÿ èììóíîëîãè÷åñêèé
êîíôëèêò, âîçíèêàþùèé ïðè íåñîâìåñòèìîñòè ðåçóñ-
ôàêòîðà êðîâè ìàòåðè è ïëîäà. Â ðåçóëüòàòå ýòîãî
àíòèòåëà, âûðàáàòûâàåìûå îðãàíèçìîì ìàòåðè, àòà-
êóþò ýðèòðîöèòû ïëîäà, âûçûâàÿ èõ ãåìîëèç è ïîñ-
ëåäóþùåå ðàçâèòèå àíåìèè. Ïðè òÿæ¸ëîì òå÷åíèè
çàáîëåâàíèÿ àíåìèÿ ïðèâîäèò ê ïîÿâëåíèþ âîäÿíêè
ïëîäà, ðàçâèòèþ ñåðäå÷íîé íåäîñòàòî÷íîñòè è âíóò-
ðèóòðîáíîé ãèáåëè [5]. Âàæíûì äèàãíîñòè÷åñêèì
ìåòîäîì äëÿ îöåíêè ñòåïåíè âûðàæåííîñòè àíåìèè
ïëîäà ÿâëÿåòñÿ èçìåðåíèå ïèêîâîé ñèñòîëè÷åñêîé
ñêîðîñòè êðîâîòîêà â ñðåäíåé ìîçãîâîé àðòåðèè
(MCA-PSV).

Îñíîâíûå êðèòåðèè èììóíîãëîáóëèíîâîé òåðàïèè
ïðè ãåìîëèòè÷åñêîé áîëåçíè ïëîäà (ÃÁÏ).

Ïîêàçàíèÿ ê ïðîâåäåíèþ. Âûñîêèé òèòð ìàòåðèí-
ñêèõ àíòè-D àíòèòåë (??1:32) â ñî÷åòàíèè ñ ïðîãðåñ-

ñèðóþùåé àíåìèåé ïëîäà; ïîêàçàòåëü ïèêîâîé ñèñ-
òîëè÷åñêîé ñêîðîñòè êðîâîòîêà â ñðåäíåé ìîçãîâîé
àðòåðèè (MCA-PSV) âûøå 1,5 MoM, ñâèäåòåëüñòâóþ-
ùèé î òÿæ¸ëîé àíåìèè; íàëè÷èå ïðèçíàêîâ âîäÿíêè
ïëîäà (ãèäðîïñà) ïî äàííûì óëüòðàçâóêîâîãî èññëå-
äîâàíèÿ; ñèòóàöèè, ïðè êîòîðûõ âíóòðèóòðîáíîå ïå-
ðåëèâàíèå êðîâè (ÂÏÊ) íåâîçìîæíî èëè ñâÿçàíî ñ
âûñîêèì ðèñêîì; ïðèìåíåíèå â êà÷åñòâå àëüòåðíà-
òèâíîãî èëè âñïîìîãàòåëüíîãî ìåòîäà äëÿ ñíèæåíèÿ
÷àñòîòû ÂÏÊ.

Äîçèðîâêà è ñõåìà ââåäåíèÿ. Ñòàíäàðòíàÿ äîçè-
ðîâêà âíóòðèâåííîãî èììóíîãëîáóëèíà (IVIG) ñî-
ñòàâëÿåò 1?ã/êã ìàññû òåëà, ââîäèòñÿ âíóòðèâåííî â
òå÷åíèå 2–5 äíåé. Â òÿæ¸ëûõ ñëó÷àÿõ âîçìîæíî ïî-
âòîðíîå ââåäåíèå ñ èíòåðâàëîì â 2–4 íåäåëè. Èíôó-
çèÿ ïðåïàðàòà îñóùåñòâëÿåòñÿ ìåäëåííî, ïðèìåðíî
çà 6–8 ÷àñîâ, ñ öåëüþ ïðîôèëàêòèêè ïîáî÷íûõ ðåàê-
öèé.

Ìåõàíèçì äåéñòâèÿ. Èììóíîãëîáóëèí ñâÿçûâàåò-
ñÿ ñ Fc-ðåöåïòîðàìè èììóííûõ êëåòîê ìàòåðè, óìåíü-
øàÿ ïðîäóêöèþ àíòè-D àíòèòåë. Îí òàêæå êîíêóðåí-
òíî áëîêèðóåò íåîíàòàëüíûé Fc-ðåöåïòîð (FcRn) íà
ïëàöåíòå, ÷òî âåä¸ò ê ñíèæåíèþ òðàíñïëàöåíòàðíî-
ãî ïåðåíîñà àíòèòåë è, ñîîòâåòñòâåííî, óìåíüøàåò
ñòåïåíü ãåìîëèçà ýðèòðîöèòîâ ïëîäà.

Ýôôåêòèâíîñòü. Èññëåäîâàíèÿ äåìîíñòðèðóþò,
÷òî èñïîëüçîâàíèå IVIG ñîêðàùàåò íåîáõîäèìîñòü âî
ÂÏÊ, ñíèæàåò âûðàæåííîñòü àíåìèè ó ïëîäà è ïî-
çâîëÿåò îòñðî÷èòü èëè èçáåæàòü âíóòðèóòðîáíûõ ïå-
ðåëèâàíèé, îñîáåííî íà ðàííèõ ýòàïàõ áåðåìåííîñ-
òè. Êðîìå òîãî, òåðàïèÿ ñïîñîáñòâóåò ñíèæåíèþ ðèñ-
êà ðàçâèòèÿ íåîíàòàëüíîé ãåìîëèòè÷åñêîé áîëåçíè
è óìåíüøàåò ïîòðåáíîñòü â ïîñòíàòàëüíûõ îáìåííûõ
òðàíñôóçèÿõ. Ïðîòèâîïîêàçàíèÿ. Àëëåðãè÷åñêèå ðå-
àêöèè íà êîìïîíåíòû èììóíîãëîáóëèíîâ, íàëè÷èå
òðîìáîôèëèè èëè ñîñòîÿíèÿ ãèïåðêîàãóëÿöèè, ïî-
ñêîëüêó IVIG ñïîñîáåí óâåëè÷èâàòü ðèñê òðîìáîçîâ,
à òàêæå òÿæ¸ëûå çàáîëåâàíèÿ ïî÷åê èç-çà ïî÷å÷íîãî
ìåòàáîëèçìà èììóíîãëîáóëèíîâ.
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Ïîáî÷íûå ýôôåêòû. Ë¸ãêèå ïîáî÷íûå ðåàêöèè
âêëþ÷àþò ãîëîâíóþ áîëü, îçíîá, ïîâûøåíèå òåìïå-
ðàòóðû è òîøíîòó. Â ðåäêèõ ñëó÷àÿõ ìîãóò ðàçâèâàòü-
ñÿ ãèïåðêîàãóëÿöèÿ, àëëåðãè÷åñêèå ðåàêöèè è àíà-
ôèëàêòè÷åñêèé øîê.

Ïåðñïåêòèâû. Â íàñòîÿùåå âðåìÿ ïðîâîäÿòñÿ èñ-
ñëåäîâàíèÿ Nipocalimab, ìîíîêëîíàëüíîãî àíòèòåëà,
êîòîðîå áëîêèðóåò íåîíàòàëüíûé Fc-ðåöåïòîð (FcRn)
è ïðåäîòâðàùàåò òðàíñïëàöåíòàðíûé ïåðåíîñ ìàòå-
ðèíñêèõ àíòèòåë ê ïëîäó.

Ïëàçìàôåðåç ïðè ðåçóñ-èììóíèçàöèè. Ïëàçìàôå-
ðåç — ýòî ïðîöåäóðà, ïðè êîòîðîé èç êðîâè óäàëÿåò-
ñÿ ïëàçìà, ñîäåðæàùàÿ àíòèòåëà, ñ ïîñëåäóþùèì çà-
ìåùåíèåì å¸ äðóãèìè ðàñòâîðàìè. Ýòî ïîçâîëÿåò ñíè-
çèòü êîíöåíòðàöèþ ðåçóñ-àíòèòåë äî áåçîïàñíîãî
óðîâíÿ. Ïîêàçàíèÿìè äëÿ ïëàçìàôåðåçà ÿâëÿþòñÿ
íàëè÷èå è ðîñò òèòðà àíòèòåë âî âðåìÿ áåðåìåííîñ-
òè èëè èõ ïðèñóòñòâèå íà ýòàïå ïëàíèðîâàíèÿ áåðå-
ìåííîñòè, îñîáåííî ó ïàöèåíòîê ñ ðåçóñ-êîíôëèêòîì
â àíàìíåçå. Ñòàíäàðòíûé êóðñ ñîñòîèò èç 3–5 ïðîöå-
äóð, ïðè êîòîðûõ óäàëÿåòñÿ 25–30% öèðêóëèðóþùåé
ïëàçìû ñ ïîñëåäóþùèì çàìåùåíèåì êðèñòàëëîèä-
íûìè ðàñòâîðàìè. Âî âðåìÿ áåðåìåííîñòè ïëàçìàôå-
ðåç ïðîâîäèòñÿ ïðè òèòðå ðåçóñ-àíòèòåë âûøå 1:16–
1:32, íåçàâèñèìî îò ñðîêà áåðåìåííîñòè. Çà îäèí ñå-
àíñ óäàëÿåòñÿ îò 25% äî 50% ïëàçìû, ñ âîçìîæíûì
ïðèìåíåíèåì àëüáóìèíà è ñâåæåçàìîðîæåííîé ïëàç-
ìû â êà÷åñòâå çàìåùàþùèõ ðàñòâîðîâ. Ýôôåêòèâ-
íîñòü ïðîöåäóðû îöåíèâàåòñÿ ïî ñíèæåíèþ òèòðà àí-
òèòåë íèæå óðîâíÿ 1:16.

Ïðåèìóùåñòâà ïëàçìàôåðåçà. Ïðîöåäóðà ïîçâî-
ëÿåò áûñòðî ñíèçèòü òèòð àíòèòåë, óìåíüøèòü ñòåïåíü
àíåìèè ó ïëîäà, óëó÷øèòü ïðîãíîç áåðåìåííîñòè è
ñíèçèòü íåîáõîäèìîñòü ïðîâåäåíèÿ èíâàçèâíûõ âìå-
øàòåëüñòâ.

Ïîêàçàíèÿ ê âíóòðèóòðîáíîìó ïåðåëèâàíèþ êðî-
âè (ÂÏÊ). Òÿæ¸ëàÿ àíåìèÿ ïëîäà (ãåìîãëîáèí íèæå
7 ã/äë), íàëè÷èå ïðèçíàêîâ âîäÿíêè ïëîäà, âûÿâëåí-
íûõ ïðè óëüòðàçâóêîâîì èññëåäîâàíèè, è óðîâåíü
ïèêîâîé ñèñòîëè÷åñêîé ñêîðîñòè êðîâîòîêà â ñðåä-
íåé ìîçãîâîé àðòåðèè (MCA-PSV) âûøå 1,5 MoM [6].

Ìåòîäèêà ïðîâåäåíèÿ ïðîöåäóðû. Âíóòðèóòðîáíîå
ïåðåëèâàíèå êðîâè âûïîëíÿåòñÿ ïîä óëüòðàçâóêîâûì
êîíòðîëåì ñ ââåäåíèåì äîíîðñêîé êðîâè ÷åðåç ïóïî÷-
íóþ âåíó èëè èíòðàïåðèòîíåàëüíûì ïóò¸ì. Äëÿ ïðî-
öåäóðû îïòèìàëüíà ëåéêîôèëüòðîâàííàÿ è îáëó÷¸ííàÿ
ýðèòðîöèòàðíàÿ ìàññà [8]. Îáû÷íî òðåáóåòñÿ ñåðèÿ ïðî-
öåäóð ñ èíòåðâàëàìè 2–3 íåäåëè äî äîñòèæåíèÿ ïëî-
äîì ë¸ãî÷íîé çðåëîñòè èëè ìàññû òåëà îêîëî 2000 ã [2].

Ïðåèìóùåñòâà èñïîëüçîâàíèÿ ëåéêîôèëüòðîâàí-
íîé è îáëó÷¸ííîé êðîâè.

Ëåéêîôèëüòðàöèÿ. Óäàëåíèå ëåéêîöèòîâ ñóùå-
ñòâåííî ñíèæàåò ðèñê èììóííîé ðåàêöèè, ðàçâèòèÿ
âîñïàëèòåëüíûõ ðåàêöèé ó ïëîäà è ïåðåäà÷è âíóòðè-
êëåòî÷íûõ âèðóñîâ. Òàêæå óìåíüøàåòñÿ âåðîÿòíîñòü
ðàçâèòèÿ òðàíñïëàíòàöèîííî-àññîöèèðîâàííîãî çà-
áîëåâàíèÿ «òðàíñïëàíòàò ïðîòèâ õîçÿèíà» (GVHD).

Îáëó÷åíèå êðîâè. Ýòà ïðîöåäóðà îáåñïå÷èâàåò
óíè÷òîæåíèå àêòèâíûõ ëèìôîöèòîâ, ïðåäîòâðàùàÿ
èììóíîëîãè÷åñêèå îñëîæíåíèÿ è óìåíüøàÿ âåðîÿò-
íîñòü ðàçâèòèÿ òðàíñïëàíòàöèîííîãî èììóííîãî îò-
âåòà. Êðîìå òîãî, îáëó÷åíèå ñíèæàåò ðèñê ïåðåäà÷è
öèòîìåãàëîâèðóñíîé èíôåêöèè (ÖÌÂ), ÷òî îñîáåí-
íî âàæíî ïðè âíóòðèóòðîáíûõ òðàíñôóçèÿõ.

Êëèíè÷åñêèå ðåçóëüòàòû è ïðîãíîç. Àíàëèç êëè-
íè÷åñêèõ ñëó÷àåâ äåìîíñòðèðóåò ýôôåêòèâíîñòü
ïëàçìàôåðåçà è èììóíîãëîáóëèíîâîé òåðàïèè â ñíè-
æåíèè òèòðà ðåçóñ-àíòèòåë è ïðîôèëàêòèêå îñëîæ-
íåíèé, àññîöèèðîâàííûõ ñ ðåçóñ-èììóíèçàöèåé. Îä-
íàêî âûáîð ìåòîäà òåðàïèè è åãî ïðèìåíåíèå äîëæ-
íû ïðîâîäèòüñÿ èíäèâèäóàëüíî, ó÷èòûâàÿ ñîñòîÿíèå
áåðåìåííîé æåíùèíû è ïëîäà, à òàêæå äèíàìèêó
èçìåíåíèÿ òèòðà àíòèòåë.

Çàêëþ÷åíèå. Ïðèìåíåíèå ïëàçìàôåðåçà è èììó-
íîãëîáóëèíîâîé òåðàïèè ÿâëÿåòñÿ ïåðñïåêòèâíûì è
âàæíûì íàïðàâëåíèåì â ñîâðåìåííîé àêóøåðñêîé
ïðàêòèêå, ñóùåñòâåííî ñíèæàþùèì ðèñê âîçíèêíî-
âåíèÿ ãåìîëèòè÷åñêîé áîëåçíè ïëîäà è óëó÷øàþùèì
ïåðèíàòàëüíûå ðåçóëüòàòû. Âíåäðåíèå ïðîãðàìì
ñêðèíèíãà è ñâîåâðåìåííîé ïðîôèëàêòèêè ïîçâîëÿ-
åò çíà÷èòåëüíî óìåíüøèòü ÷àñòîòó òÿæ¸ëûõ ôîðì
ðåçóñ-èììóíèçàöèè.
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Ââåäåíèå. Îâóëÿòîðíàÿ äèñôóíê-
öèÿ ÷àñòî âûñòóïàåò â êà÷åñòâå îñíîâ-
íîãî ìåõàíèçìà ðàçâèòèÿ àíîìàëüíî-
ãî ìàòî÷íîãî êðîâîòå÷åíèÿ (ÀÌÊ),
ïðèâîäÿ ê ñåðüåçíûì ïîñëåäñòâèÿì
äëÿ ðåïðîäóêòèâíîãî çäîðîâüÿ æåí-
ùèí, âêëþ÷àÿ ñíèæåíèå ôåðòèëüíî-
ñòè è âîçíèêíîâåíèå ïðîáëåì ñ çà÷à-
òèåì [1-5].

Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â
ðàçðàáîòêå è âíåäðåíèè êîìïëåêñíî-
ãî ïîäõîäà ê äèàãíîñòèêå è ëå÷åíèþ
àíîìàëüíûõ ìàòî÷íûõ êðîâîòå÷åíèé,
ñâÿçàííûõ ñ îâóëÿòîðíîé äèñôóíêöè-
åé, ñ àêöåíòîì èõ âëèÿíèå íà ðåïðî-
äóêòèâíîå çäîðîâüå æåíùèí.

Ìàòåðèàë è ìåòîäû. Â èññëåäîâà-
íèå áûëî âêëþ÷åíî 110 æåíùèí, ñ
ÀÌÊ, ñâÿçàííûìè ñ îâóëÿòîðíîé äèñ-
ôóíêöèåé. Èç íèõ, I ãðóïïà (îñíîâ-
íàÿ) ñîñòîÿëà 60 æåíùèí ðàííåãî
ðåïðîäóêòèâíîãî âîçðàñòà ñ ÀÌÊ, II
ãðóïïà (îñíîâíàÿ) — ñîñòîÿëà èç 50
æåíùèí ïîçäíåãî ðåïðîäóêòèâíîãî
âîçðàñòà ñ ÀÌÊ, ñâÿçàííûìè ñ îâóëÿ-
òîðíîé äèñôóíêöèåé. Ãðóïïó êîíòðî-
ëÿ ñîñòàâèëè 40 çäîðîâûõ æåíùèí
ðåïðîäóêòèâíîãî âîçðàñòà.

Ðåçóëüòàòû. Èññëåäîâàíèÿ ãîðìî-
íàëüíîãî ïðîôèëÿ ïîêàçàëè, ÷òî ó
70% æåíùèí îñíîâíîé ãðóïïû óðî-
âåíü ýñòðàäèîëà ñîñòàâèë 480 ïã/ìë,
÷òî íà 20% âûøå âåðõíåé ãðàíèöû
íîðìû (400 ïã/ìë). Óðîâåíü ïðîãåñ-
òåðîíà ó 65% æåíùèí ðàííåãî ðåïðî-
äóêòèâíîãî âîçðàñòà ñîñòàâèë 0,5 íã/
ìë, à ó 55% æåíùèí ïîçäíåãî ðåïðî-
äóêòèâíîãî âîçðàñòà — 0,7 íã/ìë, ÷òî
íèæå íîðìàëüíîãî äèàïàçîíà. Ó
áîëüøèíñòâà ïàöèåíòîê óðîâåíü òåñ-
òîñòåðîíà íàõîäèëñÿ â ïðåäåëàõ íîð-
ìû è ñîñòàâèë 0,5 íã/ìë, óðîâåíü ïðî-
ëàêòèíà òàêæå îñòàâàëñÿ â ïðåäåëàõ
íîðìàëüíîãî ñîäåðæàíèÿ — 15 íã/ìë,
à óðîâåíü ÀÌÃ áûë ñíèæåí äî 1,0 íã/
ìë ó 30% æåíùèí ïîçäíåãî ðåïðîäóê-

Çàêëþ÷åíèå. Àíîìàëüíûå ìàòî÷-
íûå êðîâîòå÷åíèÿ, ñâÿçàííûå ñ îâó-
ëÿòîðíîé äèñôóíêöèåé, êîððåëèðó-
þò ñ èçìåíåíèÿìè â ãîðìîíàëüíîì
ôîíå, îñîáåííî ñ ïîâûøåíèåì óðîâ-
íÿ ýñòðàäèîëà è ñíèæåíèåì óðîâíÿ
ïðîãåñòåðîíà, à òàêæå ñ óâåëè÷åíèåì
âîñïàëèòåëüíûõ ìàðêåðîâ è èçìåíå-
íèÿìè ñòðóêòóðû ÿè÷íèêîâ íà ÓÇÈ.
Ýòè ðåçóëüòàòû ïîä÷åðêèâàþò âàæ-
íîñòü êîìïëåêñíîãî ïîäõîäà ê äèàã-
íîñòèêå è ëå÷åíèþ àíîìàëüíûõ ìà-
òî÷íûõ êðîâîòå÷åíèé, âêëþ÷àþùåãî
ãîðìîíàëüíóþ êîððåêöèþ, ïðîòèâî-
âîñïàëèòåëüíóþ òåðàïèþ è ìîíèòî-
ðèíã ñîñòîÿíèÿ ÿè÷íèêîâ.

òèâíîãî âîçðàñòà, ÷òî óêàçûâàåò íà
ñíèæåíèå îâàðèàëüíîãî ðåçåðâà.
Àíàëèç óðîâíÿ öèòîêèíîâ ïîêàçàë
ïîâûøåííûå óðîâíè âîñïàëèòåëü-
íûõ ìàðêåðîâ ó 40% æåíùèí îñíîâ-
íîé ãðóïïû. Óðîâåíü IL-6 ñîñòàâèë 7
ïã/ìë, à óðîâåíü TNF-á óâåëè÷åí äî
8,5 ïã/ìë. Ó 50% æåíùèí îñíîâíîé
ãðóïïû íà ÓÇÈ ÿè÷íèêîâ áûëè âûÿâ-
ëåíû ñëåäóþùèå èçìåíåíèÿ: óâåëè-
÷åíèå ñðåäíåãî îáúåìà ÿè÷íèêîâ áî-
ëåå ÷åì äî 12 ìë, íàëè÷èå 12 è áîëåå
ìåëêèõ ôîëëèêóëîâ â êàæäîì ÿè÷íè-
êå, ðàçìåðîì 2-9 ìì, à òàêæå óâåëè-
÷åíèå ñòðîìû ÿè÷íèêîâ è ïîâûøåí-
íàÿ ýõîãåííîñòü.
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Êèðèø. Îâóëÿöèÿíèíã áóçèëèøè
àêñàðèÿò μîëàòëàðäà áà÷àäîíäàí àíî-
ìàë ³îí êåòèøè ìåõàíèçìèíèíã ðè-
âîæëàíèøèäà àñîñèé îìèë ñèôàòèäà
îëä ´ðèíãà ÷è³àäè âà à¸ëëàðíèíã
ðåïðîäóêòèâ ñàëîìàòëèãèäà æèääèé
àñîðàòëàðãà, æóìëàäàí, ôåðòèëëèê-
íèíã ïàñàéèøè âà μîìèëàäîð á´ëèø
áèëàí áî²ëè³ ìóàììîëàðíè ïàéäî
³èëàäè [1-5].

Òàä³è³îò ìà³ñàäè. Òàä³è³îò ìà³-
ñàäè ´ç è÷èãà îâóëÿöèÿ áóçèëèøè
áèëàí áî²ëè³ á´ëãàí áà÷àäîíäàí àíî-
ìàë ³îí êåòèøèíè òàøõèñëàø âà
êîìïëåêñ äàâîëàøãà á´ëãàí ̧ íäàøóâ-
ëàðíè èøëàá ÷è³èø μàìäà äàâîëàø
óñóëëàðèíèíã à¸ëëàð ðåïðîäóêòèâ
ñàëîìàòëèãèãà òàúñèðèãà óð²ó áåðãàí
μîëäà àìàëè¸òãà æîðèé ýòèøäàí èáî-
ðàò.

Ìàòåðèàëëàð âà ìåòîäëàð. Òàä-
³è³îòãà îâóëÿöèÿíèíã áóçèëèøè áè-
ëàí áî²ëè³ μîëäà áà÷àäîíäàí àíîìàë
³îí êåòèøè òàøõèñè ³´éèëãàí 110
íàôàð à¸ë æàëá ýòèëäè. Èêêè ãóðóμ-
ãà á´ëèíãàí áåìîðëàðíèíã I ãóðóμè
(àñîñèé) 60 íàôàð à¸ëäàí èáîðàò
á´ëèá, áà÷àäîíäàí àíîìàë ³îí êåòè-
øè á´ëãàí ýðòà ðåïðîäóêòèâ ̧ øäàãè-
ëàðäèð. II ãóðóμ (àñîñèé) îâóëÿöèÿ
áóçèëèøè áèëàí áî²ëè³ òàðçäà áà÷à-
äîíäàí àíîìàë ³îí êåòèøè ³àéä
ýòèëãàí ðåïðîäóêòèâ êàòòà ̧ øäàãè 50
à¸ëäàí èáîðàò á´ëäè. Íàçîðàò ãóðó-
μèíè ýñà ðåïðîäóêòèâ ̧ øäàãè ñî²ëîì
40 à¸ë òàøêèë ýòäè.

Òàä³è³îò íàòèæàëàðè. Ãîðìîíëàð
äàðàæàñè á´éè÷à ́ ðãàíèø íàòèæàëà-
ðè øóíè ê´ðñàòäèêè, àñîñèé ãóðóμ-
íèíã 70% à¸ëèäà ýñòðàäèîë äàðàæà-
ñè 480 ïã/ìë á´ëèá, ìåú¸ðèé ê´ðñàò-
êè÷ ÷åãàðàëàðèäàí 20%ãà þ³îðè
(400 ïã/ìë). Ýðòà ðåïðîäóêòèâ ̧ øäà-
ãè à¸ëëàðíèíã 65%èäà áó ê´ðñàòêè÷
– 0,5 íã/ìë, êå÷ ðåïðîäóêòèâ ¸øäà-
ãèëàðäà – 0,7 íã/ìë, áó íîðìàë

´ë÷àìäà 12 âà óíäàí îðòè³ ìàéäà
ôîëëèêóëàëàð áîð, øóíèíãäåê, òó-
õóìäîíëàð ñòðîìàëàðè êàòòàëàøãàí
âà ýõîãåíëèê þ³îðè.

Õóëîñà. Îâóëÿöèÿ áèëàí áî²ëè³
á´ëãàí áà÷àäîíäàí àíîìàë ³îí êåòè-
øè, àéíè³ñà, ýñòðàäèîë äàðàæàñè
þ³îðè âà ïðîãåñòåðîí äàðàæàñè ïà-
ñàéãàí âàçèÿòëàðäà, øóíèíãäåê, ÿë-
ëè²ëàíèø áåëãèëàðè îðòãàí âà ÓÒÒ-
äà òóõóìäîí òóçèëèøè ´çãàðèøëàðè
³àéä ýòèëãàíäà ãîðìîíàë ôîííè
´çãàðòèðèø òàäáèðè îëèá áîðèëàäè.
Áó íàòèæàëàð áà÷àäîíäàí àíîìàë
³îí êåòèøè äèàãíîñòèêàñè âà äàâî-
ëàøäà ´ç è÷èãà ãîðìîíëàð áèëàí êî-
ðåëëÿöèÿ ³èëèø, ÿëëè²ëàíèøãà
³àðøè ìóîëàæà âà òóõóìäîíëàð μîëà-
òèíè êóçàòèá áîðèøíè îëãàí ¸íäà-
øóâíèíã ìóμèìëèãèíè òàúêèäëàéäè.

ê´ðñàòêè÷äàí ïàñò. Áåìîðëàðíèíã
àêñàðèÿòèäà òåñòîñòåðîí íîðìàë
ê´ðñàòêè÷ ÷åãàðàñèäà âà 0,5 íã/ìë íè
òàøêèë ýòäè, ïðîëàêòèí äàðàæàñè
μàì 15 íã/ìë á´ëèá, ìåú¸ð ê´ðñàòêè-
÷è ÷åãàðàëàðèäà á´ëäè, àíòèìþëëåð
ãîðìîíè (ÀÌÃ) äàðàæàñè ýñà êå÷ ðåï-
ðîäóêòèâ ̧ øäàãè 30% à¸ëäà 1,0 íã/ìë
ãà÷à ïàñàéãàí, áó òóõóìäîí çàõèðàñè-
íèíã êàìàéãàíèíè áèëäèðàäè. Öèòî-
êèí äàðàæàñè òàμëèëè àñîñèé ãóðóμ-
äàãè 40% à¸ëäà ÿëëè²ëàíèø áåëãèëà-
ðè äàðàæàñè þ³îðèëèãèíè ê´ðñàòäè.
IL-6 äàðàæàñè 7 ïã/ìë íè òàøêèë
ýòäè, TNF-á äàðàæàñè 8,5 ïã/ìë ãà÷à
îðòãàí. Àñîñèé ãóðóμíèíã 50%èäà òó-
õóìäîíëàð ÓÒÒ ³èëèíãàíäà ³óéèäà-
ãè ́ çãàðèøëàð àíè³ëàíäè: òóõóìäîí-
ëàðíèíã ́ ðòà÷à μàæìè 12 ìë ãà÷à êàò-
òàëàøãàí, μàð áèð òóõóìäîíäà 2-9 ìì
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Introduction. Ovulatory dysfunction
is often the core mechanism for the
development of abnormal uterine
bleeding (AUB), which leads to serious
consequences for women’s reproductive
health, including fertility decrease and
problems with conception [1-5].

The purpose of the study is to develop
and implement an integrated approach
to the diagnosis and treatment of
abnormal uterine bleeding associated
with ovulatory dysfunction, focused on
their impact on women’s reproductive
health.

Materials and methods. The research
included 110 women with AUB
associated with ovulatory dysfunction.
Of these, group I (main) consisted of 60
women of early reproductive age with
AUB, group II (main) consisted of 50
women of late reproductive age with
AUB associated with ovulatory
dysfunction. The control group
consisted of 40 healthy women of
reproductive age.

Outcomes.  Studies of hormonal
profile showed that in 70% of women in
the main group, the estradiol level was
480 pg/ml, which is 20% higher than the
upper limit of normal (400 pg/ml).
Progesterone levels in 65% of women of
early reproductive age were 0.5 ng/ml,
and in 55% of women of late
reproductive age they were 0.7 ng/ml,
which are below the normal range. In
most patients, the level of testosterone
was within the normal range and
amounted to 0.5 ng/ml, the prolactin
level also remained within the normal
range - 15 ng/ml, and the AMH level was
reduced to 1.0 ng/ml in 30% of women
of late reproductive age, which shows a
decrease in ovarian reserve. Analysis of
cytokine levels showed increased levels
of inflammatory markers in 40% of
women in the main group. The IL-6 level

dysfunction is correlated with changes
in hormonal levels, especially with
increased estradiol levels and decreased
progesterone levels, as well as increased
inflammatory markers and changes in
ovarian structure on ultrasound. These
results highlight the importance of a
comprehensive approach to the
diagnosis and treatment of abnormal
uterine bleeding, including hormonal
correction, anti-inflammatory therapy
and monitoring of ovarian health.

was 7 pg/ml, and the TNF-á level was
increased to 8.5 pg/ml. In 50% of
women in the main group, ovarian
ultrasound identified the following
changes: an increase in the average
volume of the ovaries to more than 12
ml, the presence of 12 or smaller follicles
in each ovary, 2-9 mm in size, as well as
an increase in the ovarian stroma and
increased echogenicity.

Conclusion.  Abnormal uterine
bleeding associated with ovulatory
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Ââåäåíèå. Äèñôóíêöèÿ íàäïî÷å÷-
íèêîâ ìîæåò îêàçûâàòü ñóùåñòâåííîå
âëèÿíèå íà ãîðìîíàëüíûé ôîí æåí-
ùèíû, ïîñêîëüêó íàäïî÷å÷íèêè âû-
ðàáàòûâàþò ðÿä âàæíûõ ãîðìîíîâ, â
òîì ÷èñëå êîðòèçîë, àíäðîãåíû è àëü-
äîñòåðîí [1-2]. Ãîðìîíû, âûðàáàòû-
âàåìûå íàäïî÷å÷íèêàìè, èãðàþò
âàæíóþ ðîëü â ðåãóëÿöèè ìåíñòðó-
àëüíîãî öèêëà, îâóëÿöèè è ïîääåð-
æàíèè áåðåìåííîñòè. Íàðóøåíèÿ â
èõ ñèíòåçå ìîãóò ïðèâåñòè ê áåñïëî-
äèþ [3-5].

Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â
ðàçðàáîòêå è îöåíêå ýôôåêòèâíîñòè
íîâûõ ìåòîäîâ, ïîçâîëÿþùèõ òî÷íî
äèàãíîñòèðîâàòü è öåëåíàïðàâëåííî
êîððåêòèðîâàòü íàðóøåíèÿ, ñâÿçàí-
íûå ñ ôóíêöèåé íàäïî÷å÷íèêîâ.

Ìàòåðèàë è ìåòîäû. Â èññëåäîâà-
íèå áûëî âêëþ÷åíî 70 æåíùèí ðåï-
ðîäóêòèâíîãî âîçðàñòà, ðàçäåëåííûõ
íà äâå ãðóïïû: îñíîâíàÿ ãðóïïà è
êîíòðîëüíàÿ ãðóïïà. Îñíîâíàÿ ãðóï-
ïà âêëþ÷àëà 40 æåíùèí, ó êîòîðûõ
áûëà äèàãíîñòèðîâàíà äèñôóíêöèÿ
íàäïî÷å÷íèêîâ. Ãðóïïó êîíòðîëÿ ñî-
ñòàâèëè 30 çäîðîâûõ æåíùèí.

Ðåçóëüòàòû. Èññëåäîâàíèÿ ïîêà-
çàëè ÷òî, ó 28 èç 40 æåíùèí îñíîâ-
íîé ãðóïïû (70%) áûëè âûÿâëåíû
çíà÷èìûå îòêëîíåíèÿ â óðîâíÿõ ãîð-
ìîíîâ íàäïî÷å÷íèêîâ (ïî ñðàâíåíèþ
ñ êîíòðîëüíîé ãðóïïîé). Òàêæå ó 25
æåíùèí (62,5%) áûëî âûÿâëåíî óâå-
ëè÷åíèå óðîâíÿ àíäðîãåíîâ, ïðåâû-
øàþùåå âåðõíþþ ãðàíèöó íîðìû
äëÿ òåñòîñòåðîíà è ÄÃÝÀ-Ñ, è ïîâû-
øåííûé óðîâåíü êîðòèçîëà ó 18 æåí-
ùèí (45%), ÷òî ìîæåò óêàçûâàòü íà
ãèïåðàêòèâíîñòü íàäïî÷å÷íèêîâ. Ó 15
æåíùèí (37,5%) áûë âûÿâëåí ïîâû-
øåííûé óðîâåíü àëüäîñòåðîíà, ÷òî
ìîæåò ñèãíàëèçèðîâàòü î íàðóøåíè-
ÿõ â ðåãóëÿöèè âîäíî-ñîëåâîãî áàëàí-
ñà. Ïðè ÓÇÈ îðãàíîâ ìàëîãî òàçà âû-

êîâ, è íàðóøåíèÿìè ðåïðîäóêòèâíîé
ôóíêöèè. Óâåëè÷åíèå óðîâíÿ àíäðî-
ãåíîâ, êîðòèçîëà è àëüäîñòåðîíà ìî-
æåò íåãàòèâíî âëèÿòü íà ìåíñòðóàëü-
íûé öèêë, îâóëÿöèþ è ñïîñîáíîñòü ê
çà÷àòèþ, ÷òî áûëî ïîäòâåðæäåíî èç-
ìåíåíèÿìè â ñòðóêòóðå è ôóíêöèè
ÿè÷íèêîâ, âûÿâëåííûìè ñ ïîìîùüþ
ÓÇÈ. Ýòè ðåçóëüòàòû ïîä÷åðêèâàþò
íåîáõîäèìîñòü èíòåãðàöèè èííîâà-
öèîííûõ ïîäõîäîâ â äèàãíîñòèêó è
ëå÷åíèå áåñïëîäèÿ, ñâÿçàííîãî ñ äèñ-
ôóíêöèåé íàäïî÷å÷íèêîâ.

ÿâëåíû èçìåíåíèÿ â ñòðóêòóðå è ôóí-
êöèè ÿè÷íèêîâ, êîòîðûå âêëþ÷àëè
óìåíüøåíèå êîëè÷åñòâà àíòðàëüíûõ
ôîëëèêóëîâ ó 20 æåíùèí îñíîâíîé
ãðóïïû (50%), ÷òî ïîäòâåðæäàåò íà-
ðóøåíèå îâóëÿòîðíîé ôóíêöèè.

Çàêëþ÷åíèå. Âûÿâëåííûå çíà÷è-
ìûå îòêëîíåíèÿ â óðîâíÿõ ãîðìîíîâ
íàäïî÷å÷íèêîâ ó áîëüøèíñòâà ó÷àñ-
òíèö îñíîâíîé ãðóïïû (70%) óêàçû-
âàþò íà ïðÿìóþ ñâÿçü ìåæäó ãîðìî-
íàëüíûìè íàðóøåíèÿìè, ñâÿçàííû-
ìè ñ ãèïåðàêòèâíîñòüþ íàäïî÷å÷íè-
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Òîøêåíò òèááè¸ò àêàäåìèÿñè

Êèðèø.  Áóéðàêóñòè áåçëàðè à¸ë-
ëàðíèíã ãîðìîíàë ôîíèãà ñåçèëàðëè
ðàâèøäà òàúñèð ê´ðñàòàäè, ÷óíêè
áóéðàêóñòè áåçëàðè ³àòîð ãîðìîíëàð,
õóñóñàí, êîðòèçîë, àíäðîãåí âà àëüäî-
ñòåðîí êàáè ãîðìîíëàðíè èøëàá ÷è-
³àðàäè [1-2]. Áóéðàêóñòè áåçëàðè
èøëàá ÷è³àðãàí ãîðìîíëàð μàéç öèê-
ëèíèíã ìóíòàçàì êå÷èøè, îâóëÿöèÿ
âà μîìèëàäîðëèêäà ìóμèì ðîëü
´éíàéäè. Ãîðìîíëàð ñèíòåçèíèíã áó-
çèëèøè áåïóøòëèêêà îëèá êåëèøè
ìóìêèí [3-5].

Òàä³è³îò ìà³ñàäè.  Òàä³è³îòäàí
ìà³ñàä – áóéðàêóñòè ôóíêöèÿñè áè-
ëàí áî²ëè³ áóçèëèøëàðíè àíè³ òàø-
õèñëàø âà íó³ñîíëàðíè òóçàòèøãà
é´íàëòèðèëãàí ÿíãè ìåòîäëàðíèíã
ñàìàðàñèíè áàμîëàø.

Ìàòåðèàëëàð âà ìåòîäëàð. Òàä³è-
³îòãà ðåïðîäóêòèâ ¸øäàãè 70 íàôàð
à¸ë æàëá ýòèëèá, óëàð èêêè: àñîñèé
ãóðóμ âà íàçîðàò ãóðóμëàðèãà á´ëèíäè.
Àñîñèé ãóðóμãà áóéðàêóñòè áåçëàðè
ôàîëèÿòè áóçèëèøè òàøõèñëàíãàí 40
íàôàð à¸ë êèðèòèëäè. Íàçîðàò ãóðó-
μèíè ýñà ñî²ëîì 30 à¸ë òàøêèë ýòäè.

Òàä³è³îò íàòèæàëàðè. Òàä³è³îò
íàòèæàëàðèíèíã ê´ðñàòèøè÷à, àñî-
ñèé ãóðóμäàãè 40 à¸ëäàí 28 íàôàðè-
äà (70%) íàçîðàò ãóðóμèãà íèñáàòàí
áóéðàêóñòè áåçëàðè ãîðìîíëàðè äà-
ðàæàñè ê´ðñàòêè÷ëàðè ñåçèëàðëè ðà-
âèøäà î²ãàíè àíè³ëàíäè. 25 à¸ëäà
(62,5%) ³îíäà àíäðîãåí âà äåãèäðîý-
ïèàíäðîñòåðîí ñóëüôàò äàðàæàñè
òåñòîñòåðîí ó÷óí íîðìàë ÷åãàðàíèíã
òåïà ê´ðñàòêè÷ëàðèäàí μàì þ³îðè-
ëèãè,  18 à¸ëäà (45%) êîðòèçîë äàðà-
æàñè áàëàíäëèãè àíè³ëàíäèêè, áó
áóéðàêóñòè áåçëàðèíèíã ãèïåðàêòèâ-
ëèãèíè áèëäèðàäè. 15 íàôàð à¸ëäà
(37,5%) àëüäîñòåðîí äàðàæàñè
þ³îðèëèãè àíè³ëàíäè, áó ñóâ-òóç áà-
ëàíñè áîø³àðèëèøèäà áóçèëèøëàð
áîðëèãèíè áèëäèðàäè. Êè÷èê òîñ

ðèíèíã áåâîñèòà áî²ëè³ëèãèíè
ê´ðñàòàäè. Àíäðîãåí, êîðòèçîë âà
àëüäîñòåðîí ãîðìîíëàðè äàðàæàñè-
íèíã îðòèøè μàéç öèêëè, îâóëÿöèÿ
âà μîìèëàäîð á´ëèøãà ñàëáèé òàúñèð
ê´ðñàòèøè ìóìêèí, áó òóõóìäîíëàð
òóçèëèøè âà ôóíêöèÿñèäà ´çãàðèø-
ëàðãà îëèá êåëèøè ÓÒÒ ¸ðäàìèäà
òàñäè³ëàíäè. Áó íàòèæàëàð áóéðàê-
óñòè áåçëàðè äèñôóíêöèÿñè áèëàí
áî²ëè³ á´ëãàí áåïóøòëèêíè òàøõèñ-
ëàø âà äàâîëàøãà èíòåãðàöèÿëàøãàí
èííîâàöèîí ¸íäàøèø çàðóðëèãèíè
ê´ðñàòàäè.

àúçîëàðè ÓÒÒ ³èëèíãàíäà òóõóìäîí-
ëàð òóçèëèøè âà ôàîëèÿòèäà ´çãà-
ðèøëàð êóçàòèëäè, óëàð ³àòîðèäà
àñîñèé ãóðóμäàãè 20 à¸ëäà (50%)  àí-
òðàë ôîëëèêóëàëàð ñîíè êàìàéãàíè
àíè³ëàíäè, áó îâóëÿöèÿ ôóíêöèÿñè-
íèíã áóçèëãàíèíè èñáîòëàéäè.

Õóëîñà. Àñîñèé ãóðóμíèíã àêñàðè-
ÿò èøòèðîê÷èëàðèäà (70%) áóéðàê-
óñòè ãîðìîíëàðè äàðàæàñèíèíã ñåçè-
ëàðëè ðàâèøäà ´çãàðèøè áóéðàêóñ-
òè áåçëàðèíèíã ´òà ôàîë èøëàøè
áèëàí áî²ëè³ òàðçäà ãîðìîíàë ôîí
âà ðåïðîäóêòèâ ôóíêöèÿ áóçèëèøëà-
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Innovative approach to diagnosis
and treatment of infertility in women
due to adrenal dysfunction
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Introduction. Adrenal dysfunction
can have a significant impact on a
woman’s hormonal balance, as the
adrenal glands produce a number of
important hormones, including cortisol,
androgens, and aldosterone [1-2].
Hormones produced by the adrenal
glands play an important role in
regulating the menstrual cycle,
ovulation and maintaining pregnancy.
Disturbances in their synthesis can lead
to infertility [3-5].

The purpose of the study is to develop
and evaluate the effectiveness of new
methods that allow accurate diagnosis
and targeted correction of disorders
associated with adrenal function.

Materials and methods. The study
included 70 women of reproductive age,
divided into two groups: the main group
and the control group. The main group
included 40 women who were diagnosed
with adrenal dysfunction. The control
group consisted of 30 healthy women.

Results. Research has shown that 28
out of 40 women in the main group
(70%) showed significant deviations in
the levels of adrenal hormones
(compared to the control group). Also,
25 women (62.5%) had increased
androgen levels above the upper limit of
normal for testosterone and DHEA-S,
and elevated cortisol levels in 18 women
(45%), which may indicate adrenal
hyperactivity. In 15 women (37.5%), an
increased level of aldosterone was
identified, which may indicate
disturbances in the regulation of water-
salt balance. Ultrasound of the pelvic
organs revealed changes in the structure
and function of the ovaries, which
included a decrease in the number of
antral follicles in 20 women of the main
group (50%), which confirms a violation
of ovulatory function.

negatively affect the menstrual cycle,
ovulation and fertility, which has been
confirmed by changes in ovarian
structure and function spotted using
ultrasound. These results highlight the
need to integrate innovative approaches
into the diagnosis and treatment of
infertility associated with adrenal
dysfunction.

Conclusion.  The identified
significant deviations in the levels of
adrenal hormones in the majority of
participants in the main group (70%)
show a direct connection between
hormonal disorders associated with
adrenal hyperactivity and reproductive
dysfunction. Increased levels of
androgens, cortisol and aldosterone can
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Îñîáåííîñòè ìåíñòðóàëüíîé ôóíêöèè
ó æåíùèí ïîçäíåãî ðåïðîäóêòèâíîãî âîçðàñòà
ñ íèçêèì îâàðèàëüíûì ðåçåðâîì
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Ââåäåíèå. Îäíèì èç êëþ÷åâûõ àñ-
ïåêòîâ, îïðåäåëÿþùèõ ðåïðîäóêòèâ-
íûé ïîòåíöèàë æåíùèíû, ÿâëÿåòñÿ
îâàðèàëüíûé ðåçåðâ, êîòîðûé îòðà-
æàåò êîëè÷åñòâî è êà÷åñòâî îñòàâ-
øèõñÿ ÿéöåêëåòîê â ÿè÷íèêàõ [1-3].
Ñ âîçðàñòîì îâàðèàëüíûé ðåçåðâ íå-
èçáåæíî ñíèæàåòñÿ, ÷òî âëå÷åò çà ñî-
áîé èçìåíåíèÿ â ìåíñòðóàëüíîé ôóí-
êöèè è óìåíüøåíèå ôåðòèëüíîñòè.
Òåì íå ìåíåå, ïîäðîáíûé ìåõàíèçì
âçàèìîñâÿçè ìåæäó óðîâíåì îâàðè-
àëüíîãî ðåçåðâà è èçìåíåíèÿìè â
ìåíñòðóàëüíîé ôóíêöèè îñòàåòñÿ íå-
äîñòàòî÷íî èçó÷åííûì, ÷òî ïîä÷åð-
êèâàåò âàæíîñòü ïðîâåäåíèÿ äàííî-
ãî èññëåäîâàíèÿ [4-5].

Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â
èçó÷åíèè îñîáåííîñòåé ìåíñòðóàëü-
íîé ôóíêöèè ó æåíùèí ïîçäíåãî ðåï-
ðîäóêòèâíîãî âîçðàñòà ñ íèçêèì îâà-
ðèàëüíûì ðåçåðâîì.

Ìàòåðèàë è ìåòîäû. Â èññëåäîâà-
íèå áûëî âêëþ÷åíî 110 æåíùèí ïî-
çäíåãî ðåïðîäóêòèâíîãî âîçðàñòà. Â
çàâèñèìîñòè îò óðîâíÿ îâàðèàëüíîãî
ðåçåðâà, ïàöèåíòêè áûëè ðàçäåëåíû
íà äâå ãðóïïû: I ãðóïïà (îñíîâíàÿ) —
60 æåíùèí ïîçäíåãî ðåïðîäóêòèâíî-
ãî âîçðàñòà ñ íèçêèì îâàðèàëüíûì
ðåçåðâîì, II ãðóïïà (îñíîâíàÿ) — 50
æåíùèí ïîçäíåãî ðåïðîäóêòèâíîãî
âîçðàñòà ñ êðàéíå íèçêèì îâàðèàëü-
íûì ðåçåðâîì. Ãðóïïó êîíòðîëÿ ñî-
ñòàâèëè 40 æåíùèí ñ íîðìàëüíûì
îâàðèàëüíûì ðåçåðâîì.

Ðåçóëüòàòû. Àíàëèç èññëåäîâàíèÿ
ìåíñòðóàëüíîé ôóíêöèè ïîêàçàë ÷òî,
íåðåãóëÿðíûå ìåíñòðóàöèè áûëè çà-
ðåãèñòðèðîâàíû ó 70% æåíùèí èç I
ãðóïïû è ó 85% æåíùèí èç II ãðóï-
ïû. Àìåíîðåÿ è îëèãîìåíîðåÿ íà-
áëþäàëèñü ó 40% ïàöèåíòîê âî II
ãðóïïå (ïî ñðàâíåíèþ ñ 25% â I ãðóï-
ïå) è ìåíåå ÷åì ó 5% — â êîíòðîëüíîé
ãðóïïå. Àíàëèç ãîðìîíàëüíîãî ñòàòó-

80% âî II ãðóïïå. Ñðåäíåå êîëè÷åñòâî
àíòðàëüíûõ ôîëëèêóëîâ ñîñòàâèëî 5
â I ãðóïïå è 3 — âî II ãðóïïå ïî ñðàâ-
íåíèþ ñ 10 â êîíòðîëüíîé ãðóïïå.

Çàêëþ÷åíèå. Ðåçóëüòàòû èññëåäî-
âàíèÿ ïîäòâåðæäàþò, ÷òî ñíèæåíèå
îâàðèàëüíîãî ðåçåðâà ó æåíùèí ïî-
çäíåãî ðåïðîäóêòèâíîãî âîçðàñòà
ñâÿçàíî ñ èçìåíåíèÿìè â ìåíñòðóàëü-
íîé ôóíêöèè è ãîðìîíàëüíîì ïðî-
ôèëå. Íàèáîëåå âûðàæåííûå íàðó-
øåíèÿ áûëè âûÿâëåíû ó æåíùèí ñ
êðàéíå íèçêèì îâàðèàëüíûì ðåçåð-
âîì. Ýòè äàííûå ïîä÷åðêèâàþò âàæ-
íîñòü ðàííåé äèàãíîñòèêè è ðàçðà-
áîòêè èíäèâèäóàëèçèðîâàííûõ ñòðà-
òåãèé êîððåêöèè äëÿ ïîääåðæàíèÿ
ðåïðîäóêòèâíîãî çäîðîâüÿ ýòîé êàòå-
ãîðèè ïàöèåíòîê.

ñà è äàííûõ óëüòðàçâóêîâîãî èññëå-
äîâàíèÿ ïîêàçàë, ÷òî ó æåíùèí ñ íèç-
êèì è êðàéíå íèçêèì îâàðèàëüíûì
ðåçåðâîì (I è II îñíîâíûå ãðóïïû)
íàáëþäàëèñü áîëåå âûðàæåííûå èç-
ìåíåíèÿ â ìåíñòðóàëüíîé ôóíêöèè
ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóï-
ïîé. Â I ãðóïïå óðîâåíü ÀÌÃ áûë ñíè-
æåí ó 80% ïàöèåíòîê, ñîñòàâëÿÿ â
ñðåäíåì 0,7 íã/ìë, â òî âðåìÿ êàê óðî-
âåíü ÔÑÃ áûë óâåëè÷åí ó 75% æåí-
ùèí, äîñòèãàÿ â ñðåäíåì 12 ÌÅ/ë. Âî
II ãðóïïå àíàëîãè÷íûå ïîêàçàòåëè
áûëè åù¸ áîëåå ñíèæåíû: óðîâåíü
ÀÌÃ ñîñòàâèë â ñðåäíåì 0,3 íã/ìë ó
90% ïàöèåíòîê, à óðîâåíü ÔÑÃ ïîâû-
ñèëñÿ äî 15 ÌÅ/ë ó 85% æåíùèí. Ïðè
óëüòðàçâóêîâîì èññëåäîâàíèè áûëî
îáíàðóæåíî óìåíüøåíèå îáúåìà ÿè÷-
íèêîâ ó 65% æåíùèí â I ãðóïïå è ó
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Êèðèø. À¸ëëàðíèíã ðåïðîäóêòèâ
ñàëîμèÿòèíè áåëãèëîâ÷è àñîñèé æè-
μàòëàðäàí áèðè òóõóìäîíëàð çàõèðà-
ñè á´ëèá, ó òóõóìäîíëàðäà ³îëãàí òó-
õóìëàðíèíã ìè³äîðè âà ñèôàòèíè
àêñ ýòòèðàäè [1-3]. ¨ø êàòòàëàøãàí
ñàðè òóõóìäîíëàð çàõèðàñè ìó³àððàð
ðàâèøäà êàìàÿäè, áó μàéç ê´ðèø
ôóíêöèÿñèíèíã ´çãàðèøèãà âà ôåð-
òèëëèêíèíã ïàñàéèøèãà îëèá êåëà-
äè. Øóíãà ³àðàìàé, òóõóìäîíëàð çà-
õèðàñè äàðàæàñè âà μàéç ê´ðèø
ôóíêöèÿñèäàãè ´çãàðèøëàð ´ðòàñè-
äàãè áî²ëè³ëèêíèíã áàòàôñèë ìåõà-
íèçìè åòàðëè÷à ́ ðãàíèëìàé ³îëìî³-
äà, áó ýñà óøáó òàä³è³îòíèíã ìóμèì-
ëèãèíè òàúêèäëàéäè [4-5].

Òàä³è³îò ìà³ñàäè. Îâàðèàë çàõè-
ðàñè ïàñò á´ëãàí à¸ëëàðäà μàéç ôóíê-
öèÿëàðèíèíã ´çèãà õîñëèãèíè ´ðãà-
íèø.

Ìàòåðèàë âà ìåòîäëàð. Òàä³è³îò-
äà êå÷ ðåïðîäóêòèâ ¸øäàãè 110 à¸ë
èøòèðîê ýòäè. Òóõóìäîí çàõèðàñè äà-
ðàæàñèãà ³àðàá áåìîðëàð èêêè ãóðóμ-
ãà á´ëèíäè: I ãóðóμíè (àñîñèé) – òó-
õóìäîí çàõèðàñè ïàñò á´ëãàí êå÷ ðåï-
ðîäóêòèâ ¸øäàãè 60 à¸ë, II ãóðóμíè
(àñîñèé) òóõóìäîí çàõèðàñè ´òà ïàñò
á´ëãàí êå÷ ðåïðîäóêòèâ ¸øäàãè 50
íàôàð à¸ë òàøêèë ýòäè. Íàçîðàò ãó-
ðóμèãà íîðìàë òóõóìäîí çàõèðàñèãà
ýãà 40 à¸ë æàëá ýòèëäè.

Òàä³è³îò íàòèæàëàðè.  ¥àéç
ê´ðèø ôóíêöèÿñèíè òàμëèë ³èëèø
íàòèæàñèäà I ãóðóμ à¸ëëàðèíèíã
70%èäà âà II ãóðóμ à¸ëëàðèíèíã 85
ôîèçèäà íîìóíòàçàì μàéç ê´ðèø
³àéä ýòèëäè. Àìåíîðåÿ âà îëèãîìåíî-
ðåÿ ³è¸ñàí îëèíãàíäà II ãóðóμäà –
40%, I ãóðóμäà – 25% âà íàçîðàò ãóðó-
μèäà 5%äàí êàì áåìîðäà êóçàòèëäè.
Ãîðìîíëàð äàðàæàñè òàμëèëè âà óëü-
òðàòîâóø òåêøèðóâëàðèäàí îëèíãàí
ìàúëóìîòëàðãà ê´ðà, òóõóìäîí çàõè-

Õóëîñà. Òàä³è³îò íàòèæàëàðè êå÷
ðåïðîäóêòèâ ̧ øäàãè à¸ëëàðäà òóõóì-
äîíëàð çàõèðàñèíèíã ïàñàéèøè μàéç
ôóíêöèÿñè âà ãîðìîíàë ïðîôèëíèíã
´çãàðèøè áèëàí áî²ëè³ëèãèíè òàñ-
äè³ëàäè. ß³³îë èôîäàëàíãàí áóçè-
ëèøëàð òóõóìäîí çàõèðàñè æóäà ïàñò
á´ëãàí à¸ëëàðäà êóçàòèëäè. Óøáó
ìàúëóìîòëàð μàéç ôóíêöèÿñè âà ãîð-
ìîíàë ôîí ´çãàðãàí áåìîðëàðíèíã
ðåïðîäóêòèâ ñàëîìàòëèãèíè ñà³ëàø
ó÷óí ýðòà òàøõèñ ³´éèø μàìäà èíäè-
âèäóàë äàâîëàø ñòðàòåãèÿñèíè èø-
ëàá ÷è³èø ³àí÷àëàð ìóμèìëèãèíè
ê´ðñàòàäè.

ðàñè ïàñò âà ´òà ïàñò à¸ëëàð (I âà II
àñîñèé ãóðóμëàð)äà íàçîðàò ãóðóμèãà
íèñáàòàí μàéç ôóíêöèÿñèäà ÿ³³îë
´çãàðèøëàð êóçàòèëäè. II ãóðóμäà áó
ê´ðñàòêè÷ëàð óíäàí μàì ïàñò: 90%
áåìîðäà ÀÌÃ äàðàæàñè ́ ðòà÷à 0,3 íã/
ìë, ÔÑÃ ýñà 85% à¸ëäà 15 ÌÅ/ë ãà÷à
ê´òàðèëãàí. Óëüòðàòîâóø òåêøèðóâ-
ëàðè âà³òèäà I ãóðóμäàãè 65% à¸ëäà
âà II ãóðóμäàãè 80% à¸ëäà òóõóìäîí-
ëàð μàæìè êè÷ðàéãàíè àíè³ëàíäè.
Àíòðàëü ôîëëèêóëàëàð ´ðòà÷à ìè³-
äîðè, íàçîðàò ãóðóμèäà 10 òà á´ëãàíè
μîëäà, I ãóðóμäà 5 âà II ãóðóμäà 3 òàíè
òàøêèë ýòäè.
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Introduction. One of the key aspects
that determines a woman’s reproductive
potential is the ovarian reserve, which
reflects the quantity and quality of the
remaining eggs in the ovaries [1-3]. With
the period of time, ovarian reserve
inevitably decreases, which entails
changes in menstrual function and
fertility decrease. However, the detailed
mechanism of the relationship between
the level of ovarian reserve and changes
in menstrual function remains poorly
understood, which emphasizes the
importance of conducting this study [4-
5].

The purpose of the research is to
study the characteristics of menstrual
function in women of late reproductive
age with low ovarian reserve.

Materials and methods. The study
included 110 women of late reproductive
age. Depending on the level of ovarian
reserve, the patients were divided into
two groups: group I (main) - 60 women
of late reproductive age with low ovarian
reserve, group II (main) - 50 women of
late reproductive age with extremely low
ovarian reserve. The control group
consisted of 40 women with normal
ovarian reserve.

Results. Analysis of the menstrual
function research showed that irregular
menstruation was registered in 70% of
women from group I and in 85% of
women from group II. Amenorrhea and
oligomenorrhea were observed in 40% of
patients in group II (compared to 25% in
group I) and in less than 5% in the control
group. Analysis of hormonal status and
ultrasound data showed that women with
low and extremely low ovarian reserve
(main groups I and II) had more
pronounced changes in menstrual
function compared to the control group.
In group I, the AMH level was reduced in
80% of patients, averaging 0.7 ng/ml,

Conclusion. The research outcomes
confirm that a decrease in ovarian reserve
in women of late reproductive age is
associated with changes in menstrual
function and hormonal profile. The most
obvious disorders were identified in
women with extremely low ovarian
reserve. These data highlight the
importance of early diagnosis and the
development of individualized treatment
strategies to maintain the reproductive
health of this category of patients.

while the FSH level was increased in 75%
of women, reaching an average of 12 IU/
l. In group II, similar indicators were
further reduced: the AMH level averaged
0.3 ng/ml in 90% of patients, and the FSH
level increased to 15 IU/l in 85% of
women. Ultrasound examination
revealed a decrease in ovarian volume in
65% of women in group I and in 80% in
group II. The average number of antral
follicles was 5 in group I and 3 in group II
compared with 10 in the control group.
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Òàøêåíòñêàÿ ìåäèöèíñêàÿ àêàäåìèÿ, Òàøêåíò, Óçáåêèñòàí

Ââåäåíèå. Ýíäîìåòðèàëüíàÿ äèñ-
ôóíêöèÿ, ñâÿçàííàÿ ñ íàðóøåíèÿìè
ðåãåíåðàöèè, ðîñòà è îòòîðæåíèÿ ýí-
äîìåòðèÿ, ìîæåò áûòü êëþ÷åâûì
ôàêòîðîì â ðàçâèòèè ÀÌÊ è áåñïëî-
äèÿ, äåëàÿ êîìïëåêñíûé ïîäõîä ê äè-
àãíîñòèêå è ëå÷åíèþ îñîáåííî àêòó-
àëüíûì [1-3]. Ñîâðåìåííûå ìåòîäû
äèàãíîñòèêè ÀÌÊ, ñâÿçàííûõ ñ ýíäî-
ìåòðèàëüíîé äèñôóíêöèåé ÷àñòî òðå-
áóþò óòî÷íåíèÿ è äîïîëíåíèÿ äëÿ
áîëåå òî÷íîãî âûÿâëåíèÿ ïðè÷èí áåñ-
ïëîäèÿ [4-5].

Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â
ðàçðàáîòêå è îöåíêå ýôôåêòèâíîñòè
êîìïëåêñíîãî ìåòîäà äèàãíîñòèêè è
ëå÷åíèÿ àíîìàëüíûõ ìàòî÷íûõ êðî-
âîòå÷åíèé (ÀÌÊ), ñâÿçàííûõ ýíäî-
ìåòðèàëüíîé äèñôóíêöèåé, ñ öåëüþ
óëó÷øåíèÿ ðåïðîäóêòèâíîãî çäîðî-
âüÿ è ïîâûøåíèÿ øàíñîâ íà óñïåø-
íîå çà÷àòèå ó æåíùèí, ñòðàäàþùèõ
áåñïëîäèåì.

Ìàòåðèàë è ìåòîäû. Â èññëåäîâà-
íèå áûëî âêëþ÷åíî 40 æåíùèí ñ
ÀÌÊ, ñâÿçàííûì ñ ýíäîìåòðèàëüíîé
äèñôóíêöèåé, ãðóïïó êîíòðîëÿ ñîñòà-
âèëè 30 çäîðîâûõ æåíùèí.

Ðåçóëüòàòû. Èññëåäîâàíèå ãîðìî-
íàëüíîãî ñòàòóñà ó æåíùèí ïîêàçàëî,
÷òî ó 65% æåíùèí ñ ÀÌÊ áûë âûÿâ-
ëåí ïîâûøåííûé óðîâåíü ôîëëèêó-
ëîñòèìóëèðóþùåãî ãîðìîíà (ÔÑÃ),
ñî ñðåäíèì çíà÷åíèåì â ôîëëèêóëÿð-
íîé ôàçå 10 ìÌÅ/ìë, ÷òî óêàçûâàåò
íà äèñáàëàíñ â ðåïðîäóêòèâíîé ñèñ-
òåìå. Ó 55% æåíùèí ñ ÀÌÊ óðîâåíü
ëþòåèíèçèðóþùåãî ãîðìîíà (ËÃ) íå
ñîîòâåòñòâîâàë ôàçå ìåíñòðóàëüíîãî
öèêëà, ñ ñðåäíèì çíà÷åíèåì â ôîë-
ëèêóëÿðíîé ôàçå 15 ÌÅ/ìë, ÷òî òàê-
æå ñâèäåòåëüñòâóåò î ãîðìîíàëüíîì
äèñáàëàíñå. Ó 80% æåíùèí ñ ÀÌÊ
áûë âûÿâëåí ïîâûøåííûé óðîâåíü
ýñòðàäèîëà, ñî ñðåäíèì çíà÷åíèåì
250 ïã/ìë. Óëüòðàçâóêîâîå èññëåäî-

íèçêóþ ýêñïðåññèþ ðåöåïòîðîâ ê
ïðîãåñòåðîíó (PR) ó 80%, ÷òî ñîãëà-
ñóåòñÿ ñ ãîðìîíàëüíûìè íàðóøåíè-
ÿìè.

Çàêëþ÷åíèå. Ðåçóëüòàòû èññëåäî-
âàíèÿ ïîäòâåðäèëè, ÷òî êîìïëåêñ-
íûé ïîäõîä ê äèàãíîñòèêå è ëå÷åíèþ
ÀÌÊ, ñâÿçàííûõ ñ ýíäîìåòðèàëüíîé
äèñôóíêöèåé, îñíîâàííûé íà èçó÷å-
íèè ãîðìîíàëüíûõ, ñòðóêòóðíûõ è
ìîëåêóëÿðíûõ àñïåêòîâ çàáîëåâàíèÿ,
ÿâëÿåòñÿ êëþ÷åâûì äëÿ ýôôåêòèâíî-
ãî âåäåíèÿ òàêèõ ïàöèåíòîê è óëó÷-
øåíèÿ ðåïðîäóêòèâíîãî çäîðîâüÿ
æåíùèí.

âàíèå ïîäòâåðäèëî ãèïåðïëàçèþ ýí-
äîìåòðèÿ ó 60% æåíùèí ñ ÀÌÊ, ïðè
ýòîì òîëùèíà ýíäîìåòðèÿ ïðåâûøà-
ëà ðåôåðåíñíûå çíà÷åíèÿ (äî 16 ìì
â ñåðåäèíå öèêëà), ñî ñðåäíåé òîëùè-
íîé 18 ìì. Ïðè äîïïëåðîìåòðèè âû-
ÿâëåí ñíèæåííûé êðîâîòîê â àðòåðè-
ÿõ ýíäîìåòðèÿ ó 55% ïàöèåíòîê, ÷òî
óêàçûâàåò íà íàðóøåíèå àíãèîãåíå-
çà. Ðåçóëüòàòû ìîðôîëîãè÷åñêîãî èñ-
ñëåäîâàíèÿ ïîäòâåðäèëè íàëè÷èå ãè-
ïåðïëàçèè ýíäîìåòðèÿ ó 60% îáñëå-
äîâàííûõ æåíùèí ñ ÀÌÊ. Èììóíî-
ãèñòîõèìè÷åñêèé àíàëèç ïîêàçàë ïî-
âûøåííóþ ýêñïðåññèþ ðåöåïòîðîâ ê
ýñòðîãåíàì (ER) ó 75% ïàöèåíòîê è
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Òîøêåíò òèááè¸ò àêàäåìèÿñè

Êèðèø. Ýíäîìåòðèÿíèíã òèêëàíè-
øè, ´ñèøè âà àæðàëèøè áèëàí áî²-
ëè³ ýíäîìåòðèÿ äèñôóíêöèÿñè áà÷à-
äîíäàí àíîìàë ³îí êåòèøè âà
áåïóøòëèêíèíã ðèâîæëàíèøèäà àñî-
ñèé îìèë á´ëèøè ìóìêèíêè, áó óøáó
μîëàòíè òàøõèñëàø âà äàâîëàøãà
êîìïëåêñ ̧ íäàøóâíè ́ òà äîëçàðá ìà-
ñàëà ñèôàòèäà îëä ´ðèíãà ÷è³àðàäè
[1-3]. Ýíäîìåòðèÿ äèñôóíêöèÿñè áè-
ëàí áî²ëè³ á´ëãàí áà÷àäîíäàí àíî-
ìàë ³îí êåòèøèíè òàøõèñëàø
ê´ïèí÷à áóïóøòëèêíèíã àíè³ ñàáàá-
ëàðèíè îéäèíëàøòèðèøíè âà óëàð-
íè ò´ëäèðèøíè òàëàá ýòàäè [4-5].

Òàä³è³îò ìà³ñàäè. Áåïóøòëèêäàí
³èéíàëà¸òãàí à¸ëëàðíèíã ðåïðîäóê-
òèâ ñàëîìàòëèãèíè ÿõøèëàø âà ìó-
âàôôà³èÿòëè μîìèëàäîð á´ëèø èì-
êîíèÿòèíè îøèðèø ìà³ñàäèäà ýíäî-
ìåòðèÿ áóçèëèøè áèëàí áî²ëè³ áà÷à-
äîíäàí àíîìàë ³îí êåòèøèíè òàø-
õèñëàø âà äàâîëàø ìåòîäëàðèíè
èøëàá ÷è³èø âà óëàðíèíã ñàìàðà-
äîðëèãèíè áàμîëàø.

Ìàòåðèàë âà ìåòîäëàð. Òàä³è³îò-
ãà ýíäîìåòðèÿ äèñôóíêöèÿñè áèëàí
áî²ëè³ μîëäà áà÷àäîíäàí àíîìàë ³îí
êåòèøè μîëàòè êóçàòèëãàí 40 à¸ë
æàëá ýòèëäè, íàçîðàò ãóðóμèíè ñî²-
ëîì 30 íàôàð à¸ë òàøêèë ýòäè.

Òàä³è³îò íàòèæàëàðè. À¸ëëàð-
íèíã ãîðìîíëàðè äàðàæàñè ́ ðãàíèë-
ãàíäà áà÷àäîíäàí àíîìàë ³îí êåòè-
øè ³àéä ýòèëãàí 65% à¸ëäà ÔÑÃ ãîð-
ìîíè äàðàæàñè þ³îðèëèãè àíè³ëàí-
äè, ôîëëèêóëÿð ôàçàäà ´ðòà÷à 10
ìÌÅ/ìë íè òàøêèë ýòãàí áó ê´ðñàò-
êè÷ ðåïðîäóêòèâ òèçèìäà áàëàíñ áó-
çèëãàíèíè ê´ðñàòàäè. Áà÷àäîíäàí
àíîìàë ³îí êåòèøè á´ëãàí 55% à¸ë-
äà ËÃ äàðàæàñè êóçàòèëäè, μàéç öèê-
ëèäà íîìóâîôè³ òàðçäà ôîëëèêóëÿð
ôàçàäà ´ðòà÷à ³èéìàò 15 ÌÅ/ìë íè
òàøêèë ýòäè, áó μàì ãîðìîíëàð áà-
ëàíñè áóçèëãàíèíè ê´ðñàòàäè. Áà÷à-

ïåðïëàçèÿñèíè òàñäè³ëàäè. Èììóíî-
ãèñòîêèì¸âèé òàμëèë 75% áåìîðäà
ýñòðîãåíëàðãà ðåöåïòîðëàð ýêñïðåñ-
ñèâëèãè (ER) þ³îðèëèãèíè âà 80%
áåìîðäà ïðîãåñòåðîíãà ðåöåïòîðëàð-
íèíã ïàñò ýêñïðåññèâëèãèíè (PR)
ê´ðñàòäè, áó ãîðìîíëàð áàëàíñè áó-
çèëèøèíè òàñäè³ëàéäè.

Õóëîñà. Òåêøèðóâëàð íàòèæàëàðè
øóíè òàñäè³ëàäèêè, ãîðìîíëàðíè
òåêøèðèø, êàñàëëèêíèíã ñòðóêòóðà-
âèé âà ìîëåêóëÿð àñïåêòëàðèíè ́ ðãà-
íèøãà àñîñëàíãàí ýíäîìåòðèÿ äèñ-
ôóíêöèÿñè áèëàí áî²ëè³ ÁÀ£Êíè
òàøõèñëàø âà äàâîëàøãà êîìïëåêñ
¸íäàøóâ áåìîðëàðíèíã ðåïðîäóêòèâ
ñàëîìàòëèãèíè ÿõøèëàø ó÷óí ñàìà-
ðàëè êèðèòèëèøèäà ìóμèì ðîëü
´éíàéäè.

äîíäàí àíîìàë ³îí êåòèøè á´ëãàí
80% à¸ëäà ýñòðàäèîë äàðàæàñè
þ³îðèëèãè àíè³ëàíäè, ´ðòà÷à ³èé-
ìàò 250 ïã/ìë íè òàøêèë ýòäè.

Óëüòðàòîâóøëè òåêøèðóâëàð ÁÀ£Ê
(áà÷àäîíäàí àíîìàë ³îí êåòèøè)
á´ëãàí 60% à¸ëäà ýíäîìåòðèÿ ãèïåð-
ïëàçèÿñèíè ê´ðñàòäè, áóíäà ýíäîìåò-
ðèÿ ³àëèíëèãè ðåôåðàíñ ³èéìàòè
þ³îðèëèãè (μàéç öèêëè ´ðòàñèäà 16
ìì ãà÷à ³àëèíëàøãàí), ́ ðòà÷à ³àëèí-
ëèê ³èéìàòè 18 ìì íè òàøêèë ýòäè.
Äîïïëåðîìåòðèÿäà 55% áåìîð ýíäî-
ìåòðèÿñè àðòåðèÿëàðèãà ³îí êåëèøè
¸ìîíëàøãàíè àíè³ëàíäè, áó àíãèîãå-
íåç áóçèëèøãà èøîðà ³èëàäè.

Ìîðôîëîãèê òåêøèðóâëàð òàä³è-
³îòäà èøòèðîê ýòà¸òãàí ÁÀ£Ê á´ëãàí
à¸ëëàðíèíã 60%èäà ýíäîìåòðèÿ ãè-
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Introduction.  Endometrial dys-
function, related to impaired
regeneration, growth and endometrial
rejection, might be a key factor in the
development of AUB and infertility,
making an integrated approach to
diagnosis and treatment especially
relevant [1-3]. Modern methods for
diagnosing AUB associated with
endometrial dysfunction often require
clarification and addition for more
accurate identification of the causes of
infertility [4-5].

The purpose of the study is to develop
and evaluate the effectiveness of a
comprehensive method for a diagnosis
and treatment of abnormal uterine
bleeding (AUB) associated with
endometrial dysfunction in order to
improve reproductive health and
increase the chances of successful
conception in women suffering from
infertility.

Materials and methods. The research
included 40 women with AUB
associated with endometrial dysfunction
and the control group consisted of 30
healthy women.

Results. Hormonal status study in
women revealed that 65% of women
with AUB had elevated levels of follicle-
stimulating hormone (FSH), with an
average value in the follicular phase of
10 mIU/ml, which shows an imbalance
in the reproductive system. In 55% of
women with AUB, the level of luteinizing
hormone (LH) did not correspond to the
phase of the menstrual cycle, with an
average value in the follicular phase of
15 IU/ml, which also indicates a
hormonal imbalance. 80% of women
with AUB had elevated estradiol levels,
with a mean value of 250 pg/ml.
Ultrasound examination confirmed
endometrial hyperplasia in 60% of
women with AUB, while endometrial

low expression of progesterone
receptors (PR) in 80%, which is
consistent with hormonal disorders.

Conclusion.  The results of the
research confirmed that an integrated
approach to the diagnosis and treatment
of AUB associated with endometrial
dysfunction, based on the study of the
hormonal, structural and molecular
aspects of the disease, is a key for the
effective management of such patients
and improving the reproductive health
of women.

thickness exceeded reference values (up
to 16 mm in the middle of the cycle), with
an average thickness of 18 mm. Doppler
ultrasound revealed reduced blood flow
in the endometrial arteries in 55% of
patients, which indicates a violation of
angiogenesis. The results of a
morphological study confirmed the
presence of endometrial hyperplasia in
60% of examined women with AUB.
Immunohistochemical analysis showed
increased expression of estrogen
receptors (ER) in 75% of patients and
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Ðîëü ìàðêåðîâ èìïëàíòàöèè â äèàãíîñòèêå
áåñïëîäèÿ ó æåíùèí ñ àññîöèèðîâàííîé
ýíäîìåòðèàëüíîé äèñôóíêöèåé

Ñïèñîê èñïîëüçîâàííîé ëèòåðàòóðû:

1. Áóëàíîâ Ì. Í. Óëüòðàçâóêîâàÿ ãèíåêîëîãèÿ / Ì. Í. Áóëàíîâ. – Ì.: Èñ-
êðà. – 2014. – 568 ñ.

2. Èììóíîãèñòîõèìè÷åñêèå ìåòîäû: Ðóêîâîäñòâî / Ed. by George L. Kumar,
Lars Rudbeck: DAKO/ Ïåð. ñ àíãë. ïîä ðåä. Ã. À.Ôðàíêà è Ï. Ã. Ìàëüêî-
âà.–Ì., 2011. – 224 ñ.

3. Êåëëýò Å. Ï. Ìîðôîôóíêöèîíàëüíàÿ õàðàêòåðèñòèêà ýíäîìåòðèÿ ó æåí-
ùèí ñ áåñïëîäèåì íåÿñíîãî ãåíåçà // Ïðîáëåìû ðåïðîäóêöèè. – 2011.–
¹3. – Ñ. 26–30.

4. Øóêóðîâ Ô. È. Ðåçóëüòàòû èììóíîãèñòîõèìè÷åñêîãî èññëåäîâàíèÿ ðå-
öåïòîðîâ ýíäîìåòðèÿ ó æåíùèí ñ áåñïëîäèåì, îáóñëîâëåííûì äîáðîêà-
÷åñòâåííûìè ñòðóêòóðíûìè èçìåíåíèÿìè ÿè÷íèêîâ//Ñáîðíèê òåçèñîâ
ÕÕÕ þáèëåéíîãî ìåæäóíàðîäíîãî êîíãðåññà «Íîâûå òåõíîëîãèè â äè-
àãíîñòèêå è ëå÷åíèè ãèíåêîëîãè÷åñêèõ çàáîëåâàíèé» ñ êóðñîì ýíäîñêî-
ïèè.–/Ìîñêâà, 2017.-Ñ.26-27.

5. ÝÊÎ ïðè ãèíåêîëîãè÷åñêèõ è ýíäîêðèííûõ çàáîëåâàíèÿõ / Ïîä ðåä. Ò. À.
Íàçàðåíêî. - Ì.: ÃÝÎÒÀÐ-Ìåäèà, 2016. - 176 ñ.

Æàëîëîâà Ã. Ñ., Øóêóðîâ Ô. È.

Òàøêåíòñêàÿ ìåäèöèíñêàÿ àêàäåìèÿ, Òàøêåíò, Óçáåêèñòàí

Ââåäåíèå. Â ïîñëåäíèå ãîäû âíè-
ìàíèå èññëåäîâàòåëåé âñ¸ áîëåå ñî-
ñðåäîòî÷åíî íà èçó÷åíèè ìàðêåðîâ
èìïëàíòàöèè, òàêèõ êàê ëåéêèíû,
èíòåãðèíû, èíòåðëåéêèíû è äðóãèå
áèîàêòèâíûå ìîëåêóëû, èãðàþùèå
ðåøàþùóþ ðîëü â ïðîöåññå àäãåçèè
ýìáðèîíà ê ýíäîìåòðèþ [1-2]. Íàðó-
øåíèå èõ ýêñïðåññèè ìîæåò ñâèäå-
òåëüñòâîâàòü î íàëè÷èè ýíäîìåòðè-
àëüíîé äèñôóíêöèè, äåëàÿ ýòè ìàð-
êåðû âàæíûìè öåëÿìè äëÿ äèàãíîñ-
òè÷åñêîãî èçó÷åíèÿ è òåðàïåâòè÷åñ-
êîãî âìåøàòåëüñòâà [3-5].

Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â
èçó÷åíèè ðîëè è çíà÷èìîñòè ìàðêå-
ðîâ èìïëàíòàöèè ôàêòîðà ðîñòà
Growth differentiation factor-9 (GDF-9)
è èíòåãðèíà , â äèàãíîñòèêå áåñ-
ïëîäèÿ, àññîöèèðîâàííîãî ñ ýíäîìåò-
ðèàëüíîé äèñôóíêöèåé ó æåíùèí.

Ìàòåðèàë è ìåòîäû. Â ïðîñïåê-
òèâíîì èññëåäîâàíèè ïðèíÿëè ó÷àñ-
òèå ïàöèåíòêè, ðàçäåëåííûå íà äâå
ãðóïïû: îñíîâíàÿ ãðóïïà, ñîñòîÿùàÿ
èç 40 æåíùèí ñ êëèíè÷åñêè ïîäòâåð-
æä¸ííûì äèàãíîçîì áåñïëîäèÿ,
îáóñëîâëåííîãî ýíäîìåòðèàëüíîé
äèñôóíêöèåé, è êîíòðîëüíàÿ ãðóïïà,
âêëþ÷àþùàÿ 30 çäîðîâûõ æåíùèí
ðåïðîäóêòèâíîãî âîçðàñòà.

Ðåçóëüòàòû. Ïðîñïåêòèâíîå èñ-
ñëåäîâàíèå ïîêàçàëî, ÷òî â îñíîâíîé
ãðóïïå ñðåäíèé óðîâåíü GDF-9 â ýí-
äîìåòðèàëüíîé òêàíè ñîñòàâèë 3,2 ±
0,8 ïã/ìë, ÷òî çíà÷èòåëüíî íèæå, ÷åì
â êîíòðîëüíîé ãðóïïå, ãäå ñðåäíèé
óðîâåíü ñîñòàâèë 5,4 ± 0,5 ïã/ìë
(p<0,01). Óðîâåíü èíòåãðèíà  â
ýíäîìåòðèàëüíîé òêàíè ñîñòàâèë 2,1
± 0,6 íã/ìë, â òî âðåìÿ êàê â êîíò-
ðîëüíîé ãðóïïå îí áûë çíà÷èòåëüíî
âûøå — 4,5 ± 0,5 íã/ìë (p<0,01). Àíà-
ëèç óðîâíåé GDF-9 è èíòåãðèíà 
â ñûâîðîòêå êðîâè ïîêàçàë, ÷òî ñðåä-
íèé óðîâåíü GDF-9 â ñûâîðîòêå êðî-
âè â îñíîâíîé ãðóïïå ñîñòàâèë 150,3

Çàêëþ÷åíèå. Èññëåäîâàíèå âûÿâè-
ëî çíà÷èòåëüíûå ðàçëè÷èÿ â óðîâíÿõ
GDF-9 è èíòåãðèíà  â ýíäîìåò-
ðèàëüíîé òêàíè è ñûâîðîòêå êðîâè
(ìåæäó îñíîâíîé è êîíòðîëüíîé
ãðóïïàìè). Â îñíîâíîé ãðóïïå íàáëþ-
äàëèñü ñíèæåííûå óðîâíè êàê GDF-
9, òàê è èíòåãðèíà  ïî ñðàâíåíèþ
ñ êîíòðîëüíîé ãðóïïîé, ÷òî óêàçûâà-
åò íà íàðóøåíèÿ â ìåõàíèçìàõ èìï-
ëàíòàöèè è ýíäîìåòðèàëüíîé ïîäãî-
òîâêè ê áåðåìåííîñòè.

± 40,2 ïã/ìë, ÷òî áûëî çíà÷èòåëüíî
íèæå ïî ñðàâíåíèþ ñ êîíòðîëüíîé
ãðóïïîé (250,6 ± 30,3 ïã/ìë). Óðîâåíü
èíòåãðèíà ávâ3 â îñíîâíîé ãðóïïå
ñîñòàâèë 3,5±0,8 íã/ìë, â òî âðåìÿ
êàê â êîíòðîëüíîé ãðóïïå îí áûë
âûøå — 6,8±1,0 íã/ìë. Çíà÷èòåëüíîå
ñíèæåíèå óðîâíåé GDF-9 è èíòåãðè-
íà  â ñûâîðîòêå êðîâè â îñíîâíîé
ãðóïïå ïîäòâåðæäàåò íàðóøåíèå ìå-
õàíèçìîâ èìïëàíòàöèè è ðàííåãî
ýìáðèîíàëüíîãî ðàçâèòèÿ.
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1. Ñòàòüè  ïðåäñòàâëÿþòñÿ â ýëåêòðîííîì âàðèàíòå íà óçáåêñêîì, ðóññêîì è àíãëèéñêîì
ÿçûêàõ  ñ ðåôåðàòîì (íå ìåíåå 10 è íå áîëåå 15 ñòðîê) íà óçáåêñêîì (øðèôò Baltica Uzbek),
ðóññêîì è àíãëèéñêîì ÿçûêàõ.

2. Ñòàòüÿ äîëæíà áûòü íàáðàíà  íà êîìïüþòåðå â ïðîãðàììå «Word» è ðàñïå÷àòàíà ÷åòêèì
øðèôòîì 14 Times New Roman íà îäíîé ñòîðîíå ëèñòà À4 ÷åðåç 1,5 èíòåðâàëà ñ ïîëÿìè:

– âåðõíåå 2 ñì;
– íèæíåå 2 ñì;
– ïðàâîå-1,5 ñì;
– ëåâîå 3 ñì.
Îáúåì ñòàòüè íå äîëæåí ïðåâûøàòü óêàçàííîãî â êàæäîé ðóáðèêå
(îðèãèíàëüíûå ñòàòüè- 5-7 ñòð., îáçîðíûå- 10-15 ñòð.).

3. Ñòðóêòóðà ñòàòüè:
– ââîäíàÿ ÷àñòü;
– öåëü ðàáîòû;
– ìàòåðèàëû è ìåòîäû èññëåäîâàíèé;
– ðåçóëüòàòû è îáñóæäåíèå;
– âûâîäû;
– ëèòåðàòóðà.
Èçëîæåíèå ìàòåðèàëà ñòàòüè äîëæíî áûòü ÿñíîå, êîíêðåòíîå, áåç ïîâòîðåíèé è äóáëèðîâàíèÿ â

òåêñòå òàáëèö è ðèñóíêîâ.

4. Êàæäàÿ ñòàòüÿ äîëæíà ñîäåðæàòü:
1. Øèôð ÓÄÊ;

2. Ïîëíîå íàçâàíèå ñòàòüè,  íàáðàííîå çàãëàâíûìè áóêâàìè;

3. Ôàìèëèè è èíèöèàëû àâòîðîâ ñòàòüè;

4. Íàçâàíèå ó÷ðåæäåíèÿ, â êîòîðîì âûïîëíåíà äàííàÿ ðàáîòà.

5. Îôîðìëåíèå èëëþñòðàöèé.
Ðèñóíêè è ôîòî äîëæíû áûòü íîðìàëüíîãî êîíòðàñòà. Èëëþñòðàöèè äîëæíû áûòü ïðîíóìåðî-

âàíû ñîãëàñíî ïîðÿäêó èõ ñëåäîâàíèÿ â òåêñòå ñòàòüè.

6. Îôîðìëåíèå òàáëèö.
Êàæäàÿ òàáëèöà ïå÷àòàåòñÿ ÷åðåç 1.5 èíòåðâàëà, äîëæíà èìåòü íàçâàíèå è ïîäñòðî÷íûå ïðèìå-

÷àíèÿ.

7. Îôîðìëåíèå ñïèñêà ëèòåðàòóðû.
Ñïèñîê èñïîëüçîâàííîé ëèòåðàòóðû (íå áîëåå 15 èñòî÷íèêîâ, çà èñêëþ÷åíèåì îáçîðíûõ ñòàòåé,

çà ïîñëåäíèå 5-7 ëåò) ïîìåùàåòñÿ â êîíöå ñòàòüè ïî ïîðÿäêó ïîÿâëåíèÿ ññûëîê â òåêñòå.

8. Íàïðàâëåíèå â ðåäàêöèþ ñòàòåé óæå îòïðàâëåííûõ â äðóãèå èçäàíèÿ èëè ðàíåå îïóáëèêî-
âàííûõ, íå äîïóñêàåòñÿ.

9. Ñòàòüè, îôîðìëåííûå íå ïî ïðàâèëàì æóðíàëà, íå ðàññìàòðèâàþòñÿ.

                                                                                   Ðåäàêöèÿ æóðíàëà

Ê ÑÂÅÄÅÍÈÞ ÀÂÒÎÐÎÂ

 Ñòàòüè â æóðíàë « Ðåïðîäóêòèâíàÿ ìåäèöèíà è ãåíåòèêà» ïðèíèìàþòñÿ
â ñîîòâåòñòâèè ñ íèæåïðèâåäåííûìè ïðàâèëàìè
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