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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì êàíäèäàò-
ñêîé äèññåðòàöèè «Ñðàâíèòåëüíûé àíàëèç êîíöåí-
òðàöèé öèòîêèíîâ ñûâîðîòêè êðîâè è ôîëëèêóëÿðíîé 
æèäêîñòè â öèêëàõ âñïîìîãàòåëüíî-ðàçìíîæèòåëü-
íîé òåõíèêè ñ ïðèìåíåíèåì ãîíàäîòðîïèíà ïðîëîí-
ãèðîâàííûìè àãîíèñòè÷åñêèì è àíòàãîíèñòè÷åñêèì 
ïðîòîêîëàìè».

Áåñïëîäíûé áðàê ÿâëÿåòñÿ îäíîé èç íàèáîëåå 
àêòóàëüíûõ ïðîáëåì ñîâðåìåííîé ìåäèöèíû. Ïðè 
ýòîì ñïîñîáû ðåøåíèÿ ïðîáëåìû áåñïëîäèÿ çàâèñÿò 
îò åãî òèïà, êîòîðûé îïðåäåëÿåòñÿ ïðè÷èíàìè åãî âû-
çûâàþùèìè.

Íàèáîëåå ÷àñòîé ïðè÷èíîé áåñïëîäèÿ ÿâëÿåò-
ñÿ ïîëíàÿ èëè ÷àñòè÷íàÿ íåïðîõîäèìîñòü ìàòî÷íûõ 
òðóá, â ðåçóëüòàòå ïåðåíåñåííûõ çàáîëåâàíèé îð-
ãàíîâ ìàëîãî òàçà. Ïî ÷àñòîòå âñòðå÷àåìîñòè äàí-
íûé òèï ñòîèò íà ïåðâîì ìåñòå è ñîñòàâëÿåò 40-60 % 
îò îáùåãî ÷èñëà ñóùåñòâóþùèõ ôîðì áåñïëîäèÿ [31]. 
Ïðàêòè÷åñêè åäèíñòâåííûì ñïîñîáîì âîññòàíîâëå-
íèÿ ðåïðîäóêòèâíîé ôóíêöèè â ýòîé ñèòóàöèè ÿâëÿ-
þòñÿ ìåòîäû âñïîìîãàòåëüíîé ðåïðîäóêòèâíîé òåõ-
íîëîãèè (ÂÐÒ) – ýêñòðàêîðïîðàëüíîå îïëîäîòâîðåíèå 
(ÝÊÎ), ïîäñàäêà ýìáðèîíà (ÏÝ) è èíòðàöèòîïëàçìà-
òè÷åñêàÿ (âíóòðèêëåòî÷íàÿ) èíúåêöèÿ ñïåðìàòîçîèäà 
(ÈÊÑÈ) [5]. Îäíàêî ýôôåêòèâíîñòü ýêñòðàêîðïîðàëü-
íîãî îïëîäîòâîðåíèÿ çàâèñèò êàê îò óñïåõà èìïëàí-
òàöèè, òàê è îò îáåñïå÷åíèÿ ïðîëîíãèðîâàíèÿ ãåñòà-
öèè, ñîñòàâëÿÿ â ñðåäíåì 30-50 % [1, 7, 26]. 

Ãëàâíàÿ çàäà÷à ïðîãðàììû ÝÊÎ – ýòî áåðåìåí-
íîñòü è ðîæäåíèå çäîðîâîãî ðåáåíêà. Äàííàÿ çàäà÷à 
îñóùåñòâëÿåòñÿ ìíîæåñòâîì äåéñòâèé, èç êîòîðûõ 
îñíîâíûì ÿâëÿåòñÿ ïîëó÷åíèå áîëüøîãî ÷èñëà [10, 
20] çðåëûõ æèçíåñïîñîáíûõ îîöèòîâ äëÿ äàëüíåé-
øåãî îïëîäîòâîðåíèÿ èõ in vitro. Äëÿ ýòîãî ïðîâîäÿò 
ñòèìóëÿöèþ ñóïåðîâóëÿöèè, âîçäåéñòâóÿ íà ïðîöåññ 
ôîëëèêóëîãåíåçà áîëüøèìè äîçàìè ýêçîãåííûõ ãîíà-
äîòðîïèíîâ [17].

Ïðîöåññ èìïëàíòàöèè ýìáðèîíà çàâèñèò îò 
àäåêâàòíîãî äåéñòâèÿ æåíñêèõ ïîëîâûõ ãîðìîíîâ. 
Ñ îäíîé ñòîðîíû, óðîâåíü ðåöåïòîðà ýñòðàäèîëà (ÐÝ) 
è ðåöåïòîðà ïðîãåñòåðîíà (ÐÏ) (ÐÏ/ÐÝ) â ýíäîìåòðèè 
ïåðåä ïîäãîòîâêîé ê èìïëàíòàöèè âëèÿåò íà ýôôåê-
òèâíîñòü ïåðåíîñà áëàñòîöèñòû [2]. Ñ äðóãîé ñòîðî-

íû, îòâåòíàÿ èììóííàÿ ðåàêöèÿ îðãàíèçìà ìàòåðè 
íà îòöîâñêèå àíòèãåíû ýìáðèîíà íàõîäèòñÿ ïîä êîí-
òðîëåì æåíñêèõ ïîëîâûõ ãîðìîíîâ [8, 21]. Ñòðîãî êî-
îðäèíèðîâàííûé ãîðìîíàëüíûé êîíòðîëü ôóíêöèé, 
êàê ýíäîìåòðèÿ, òàê è èììóíîêîìïåòåíòíûõ êëåòîê 
ÿâëÿåòñÿ àáñîëþòíî íåîáõîäèìûì óñëîâèåì óñïåø-
íîé èìïëàíòàöèè. 

Èíäóêöèÿ äåöèäóàëüíîé òðàíñôîðìàöèè ñòðî-
ìàëüíûõ ôèáðîáëàñòîâ ýíäîìåòðèÿ íàõîäèòñÿ ïîä 
êîíòðîëåì öèòîêèíîâ. Â òå÷åíèå ïðåèìïëàíòàöèîí-
íîãî ïåðèîäà â òêàíÿõ ýíäîìåòðèÿ ïðèñóòñòâóåò øè-
ðîêèé ñïåêòð öèòîêèíîâ è ôàêòîðîâ ðîñòà. Îíè âû-
äåëÿþòñÿ ýïèòåëèàëüíûìè êëåòêàìè, ìàêðîôàãàìè 
è ëèìôîöèòàìè. Õîòÿ ýíäîìåòðèé ÷åëîâåêà èìååò 
ìíîæåñòâî öèòîêèíîâ, èõ ðîëü â èìïëàíòàöèè îñòàåò-
ñÿ ìàëîèçó÷åííîé [15]. Ïîêàçàíî, ÷òî ñèñòåìà ÈË-1 
ñîñòîèò èç äâóõ öèòîêèíîâ (ÈË-1 è ÈË-1), ÿâëÿþ-
ùèõñÿ àãîíèñòàìè, è äâóõ ðåöåïòîðîâ (ÈË-1R òèïîâ I 
è II), à òàêæå ðåöåïòîðà àíòàãîíèñòà ÈË-1 (ÐÀ-ÈË-1). 

Â ýíäîìåòðèè ÷åëîâåêà ÈË-1 è ÈË-1îáíàðóæè-
âàþòñÿ â ìàêðîôàãàõ è ýíäîìåòðèàëüíûõ êëåòêàõ. 
Ýêñïðåññèÿ ÈË-1 àêòèâèðóåòñÿ â ñðåäíþþ ëþòåèíî-
âóþ ôàçó öèêëà [30].

Êëåòêè ïîêðîâíîãî ýïèòåëèÿ ñîäåðæàò ÈË-1R 
òèïà I, ïëîòíîñòü êîòîðûõ óâåëè÷èâàåòñÿ â ïðåäèì-
ïëàíòàöèîííûé ïåðèîä. Ïîêàçàíî, ÷òî ýìáðèîíàëü-
íûé ÈË-1 è ýíäîìåòðèàëüíûé ÈË-1R òèïà I âîâëå÷åíû 
íà ðàííèõ ñòàäèÿõ â ýìáðèî-ìàòåðèíñêèé «äèàëîã» [16, 
34]. Ñèñòåìà ÈË-1 ñïîñîáñòâóåò ýêñïðåññèè èíòåðôå-
ðîíîâ  â Ò-ëèìôîöèòàõ. Äåöèäóàëüíûå íàòóðàëüíûå 
êèëëåðû âçàèìîäåéñòâóþò ñ òðîôîáëàñòîì, âûçûâàÿ 
îáðàçîâàíèå ëåéêåìèÿ-èíãèáèðóþùåãî ôàêòîðà (LIF), 
êîòîðûé èíäóöèðóåò ñèíòåç æåëàòèíàçû, ïðèíöèïè-
àëüíîãî ôåðìåíòà èíâàçèè òðîôîáëàñòà [32].

ÈË-15 – îäèí èç êàíäèäàòîâ íà ìàðêåðû èìïëàí-
òàöèîííîãî îêíà, ðåãóëèðóåò ôóíêöèè íàòóðàëüíûõ 
êèëëåðîâ. Ïðîãåñòåðîí ñòèìóëèðóåò ýêñïðåññèþ 
ÈË-15 â ñòðîìå ýíäîìåòðèÿ. Îêàçàëîñü, ÷òî ïðîâîñ-
ïàëèòåëüíûé öèòîêèí ÈË-1 çíà÷èòåëüíî èíãèáèðóåò 
ïðîãåñòåðîí-çàâèñèìóþ ýêñïðåññèþ ÈË-15 è ñòèìó-
ëèðóåò ÈË-8 (ïðîâîñïàëèòåëüíûé öèòîêèí) [27].

Ìèãðàöèÿ ëåéêîöèòîâ â ýíäîìåòðèé îñóùåñò-
âëÿåòñÿ ïîä êîíòðîëåì ÈË-8. Àêòèâàöèÿ àíòèãåíà 
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CD40 + ïðèâîäèò ê óâåëè÷åíèþ ýêñïðåññèè öèêëîîêñè-
ãåíàçû 2 (COX-2) è ÈË-8 â ôèáðîáëàñòàõ ýíäîìåòðèÿ. 
Ëèãàíäû äëÿ CD40 + ïîñòóïàþò èç ìàòêè è òðîìáîöè-
òîâ. Â íîðìå ïðîöåññ êîíòðîëèðóåòñÿ ïðîãåñòåðîíîì, 
êîòîðûé â âûñîêèõ êîíöåíòðàöèÿõ ïðåäîòâðàùàåò 
àêòèâàöèþ CD40 + [23]. ÈË-6 ñòèìóëèðóåò ïðîëèôå-
ðàöèþ ñòðîìàëüíûõ êëåòîê â ëþòåèíîâóþ ôàçó [39].

ÈË-8 – õåìîêèí, ñòèìóëèðóþùèé íåéòðîôèëû 
è Ò-êëåòêè. ÈË-1 è ÔÍÎ- ñòèìóëèðóþò ñèíòåç ÈË-8.

Â ëèòåðàòóðå èìåþòñÿ ñâåäåíèÿ îá èçìåíåíèè 
ïðîôèëÿ öèòîêèíîâ, ýêñïðåññèðóåìûõ â íàòóðàëü-
íûõ êèëëåðàõ ïåðèôåðè÷åñêîé êðîâè ó ïàöèåíòîê 
ñ ïðèâû÷íûìè àáîðòàìè è íàðóøåíèåì èìïëàíòàöèè. 
Ïðîïîðöèÿ ÈÔÍ/ÔÍÎ è ÔÍÎ/ãðàíóëîöèò-ìàêðî-
ôàã êîëîíèåñòèìóëèðóþùèé ôàêòîð (ÊÑÔ) â êëåòêàõ 
CDbright çíà÷èòåëüíî âûøå ó ïàöèåíòîê ñî ñïîíòàí-
íûìè àáîðòàìè ïî ñðàâíåíèþ ñî çäîðîâûìè æåíùè-
íàìè. Â ýòèõ æå êëåòêàõ ÈË- 4/ÈË-10 (ìåíåå 2 %) çíà-
÷èòåëüíî íèæå â îïûòíîé ãðóïïå [18].

Äðóãîé öèòîêèí, õîðîøî èçó÷åííûé ïðè áåñïëî-
äèè è èìåþùèé äîêàçàííîå çíà÷åíèå – KSF-1 (êî-
ëîíèé-ñòèìóëèðóþùèé ôàêòîð), ïåðâîíà÷àëüíî áûë 
îïèñàí êàê ôàêòîð ðîñòà, èíäóöèðóþùèé ïðîëèôåðà-
öèþ è äèôôåðåíöèàöèþ ìîíîÿäåðíûõ ôàãîöèòîâ.

Ðîëü KSF-1 â èìïëàíòàöèè áûëà ïðîäåìîíñòðèðî-
âàíà â ìîäåëüíûõ ýêñïåðèìåíòàõ íà ìûøàõ c îñòåîïî-
ðîçîì [28]. Áûëî ïðåäïîëîæåíî, ÷òî âçàèìîäåéñòâèå 
ýìáðèîíàëüíîãî ðåöåïòîðà äëÿ KSF-1 è ýíäîìåòðè-
àëüíîãî áåëêà KSF-1 îáëåã÷àåò èíèöèàëüíóþ ñòàäèþ 
èìïëàíòàöèè áëàñòîöèñòà [38].

Óðîâåíü KSF-1 óâåëè÷èâàåòñÿ îò ïðîëèôåðàòèâ-
íîé ê ñåêðåòîðíîé ôàçå öèêëà è äîñòèãàåò ìàêñè-
ìóìà â I òðèìåñòðå áåðåìåííîñòè. Ãëàâíîå ìåñòî 
ñèíòåçà KSF-1 – ìàòî÷íûé ýïèòåëèé. KSF-1 òàêæå 
ñèíòåçè ðóåòñÿ öèòîòðîôîáëàñòîì [35]. Ðåöåïòîðû 
KSF-1 ïðèñóòñòâóþò è íà ýíäîìåòðèàëüíûõ êëåòêàõ 
è íà êëåòêàõ ýìáðèîíà.

Â ïðîöåññå èìïëàíòàöèè àêòèâíî çàäåéñòâîâàíû 
ñòðîìàëüíûå êëåòêè ñëèçèñòîé ìàòêè. Ñòðîìà ýíäî-
ìåòðèÿ ñîñòîèò ãëàâíûì îáðàçîì èç 2 ðàçëè÷íûõ ïî-
ïóëÿöèé êëåòîê: ôèáðîáëàñòîâ è ëåéêîöèòîâ [9].

Âî âòîðîé ïîëîâèíå ñåêðåòîðíîé ôàçû öèêëà ôè-
áðîáëàñòû ïîä âîçäåéñòâèåì ïðîãåñòåðîíà òðàíñ-
ôîðìèðóþòñÿ â äåöèäóàëüíûå êëåòêè, êîòîðûå âûãëÿ-
äÿò êàê áîëüøèå êëåòêè ñ òåìíûì î÷åð÷åííûì ÿäðîì.

Ãèñòàìèíû, ïðîñòàãëàíäèíû, ëåéêîòðèåíû, ôàêòîð 
ðîñòà ïëàöåíòû (ÔÐÏ), ïðîãåñòåðîí-èíäóöèðîâàííûé 
áëîêèðóþùèé ôàêòîð (ÏÈÁÔ), ÈË-1 è àíãèîòåíçèí-II 
òàêæå âîâëå÷åíû â èíäóêöèþ äåöèäóàëüíîé òðàíñ-
ôîðìàöèè ñòðîìàëüíûõ ôèáðîáëàñòîâ. Ýòè ôàêòîðû 
ñåêðåòèðóþòñÿ èììóíîêîìïåòåíòíûìè êëåòêàìè. Êî-
ëè÷åñòâî êëåòîê CD8 + (Ò-ñóïðåññîðû) çàìåòíî óâåëè-
÷èâàåòñÿ â ïåðèîä îò 4-ãî äî 7-ãî äíÿ ïîñëå ïèêà ËÃ 
(ËÃ + 4 ËÃ + 7), â òî âðåìÿ êàê êîëè÷åñòâî ìàêðîôàãîâ 
CD68 + óâåëè÷èâàåòñÿ îò 10-ãî äî 13-ãî äíÿ ïîñëå ïèêà 
ëþòåèíèçèðóþùåãî ãîðìîíà (ËÃ + 10 – ËÃ + 13) [37].

Êîëè÷åñòâî ëèìôîöèòîâ â ýíäîìåòðèè ñ íåîáû÷-
íûì ôåíîòèïîì (ÑD56 + ÑD38 + ÑD2 + ) ïîâûøàåòñÿ 
ïîñëå 7-ãî äíÿ îò ïèêà ËÃ (ËÃ + 7) â ïðîöåññå èìïëàí-
òàöèè [13]. Âàðèàöèè ÷èñëà è ñîñòàâà êëåòîê áåëîé 
êðîâè ìîãóò ñîïðîâîæäàòü ðàçâèòèå ðàçíûõ âàðè-
àíòîâ áåñïëîäèÿ, ÷òî â ñâîþ î÷åðåäü ïîä÷åðêèâàåò 
çíà÷åíèå ýòèõ êëåòîê â ðåïðîäóêöèè. Æåíùèíû, ñòðà-

äàþùèå íåîáúÿñíèìûì áåñïëîäèåì, èìåþò çíà÷è-
òåëüíî ìåíüøåå ÷èñëî ñòðîìàëüíûõ ÑD56 + , CD68 + , 
ÑD38 + è ÑD8 + â ëþòåèíîâóþ ôàçó öèêëà ïî ñðàâíåíèþ 
ñ êîíòðîëüíîé ãðóïïîé áåðåìåííûõ, ÷òî îòðàæàåò íå-
àäåêâàòíóþ ìàòåðèíñêóþ èììóíîñóïðåññèþ è/èëè 
íåáëàãîïðèÿòíûé îòâåò îðãàíèçìà ìàòåðè íà âíåäðå-
íèå òðîôîáëàñòà [24].

Ò-êëåòî÷íûå èììóííûå ìåõàíèçìû òàê æå ïðè-
íèìàþò íåïîñðåäñòâåííîå ó÷àñòèå â êîíòðîëå èì-
ïëàíòàöèè è ãåñòàöèè â öåëîì, â ÷àñòíîñòè, ðå÷ü èäåò 
î Ò-õåëïåðàõ (Ò1-õåëïåðû, Ò2-õåëïåðû) è ñåêðåòèðóå-
ìûõ èìè öèòîêèíàõ. Â îðãàíèçìå ýòè êëåòêè àêòèâèðó-
þòñÿ ïî î÷åðåäè. Ñ÷èòàþò, ÷òî ðåàêöèè îáóñëîâëåííûå 
êëåòêàìè Ò2-õåëïåðàìè, ñïîñîáñòâóþò ñîõðàíåíèþ 
áåðåìåííîñòè, â òî âðåìÿ êàê ðåàêöèè, îáóñëîâëåííûå 
Ò1-õåëïåðàìè, íåñîâìåñòèìû ñ áåðåìåííîñòüþ.

Óñòàíîâëåíî, ÷òî Ò1-õåëïåðû âûðàáàòûâàþò öèòî-
êèíû: ÈÔÍ-, ÈË-2, ÔÍÎ-,. Ýòè öèòîêèíû ñïîñîá-
íû îêàçûâàòü àáîðòèâíîå äåéñòâèå, âûçûâàÿ àïîïòîç 
òðîôîáëàñòà [24].

Êëåòêè Ò2-õåëïåðû îáåñïå÷èâàþò ãóìîðàëüíûé èì-
ìóíèòåò è âûðàáàòûâàþò öèòîêèíû ÈË-4, ÈË-5, ÈË-6, 
ÈË-9, ÈË-10 è ÈË-13. Ýòà ãðóïïà öèòîêèíîâ ñïîñîá-
ñòâóåò ïîääåðæàíèþ èììóíèòåòà [36]. Òåì íå ìåíåå, 
ó÷àñòèå èììóííîé ñèñòåìû â ïîääåðæêå èìïëàíòàöèè 
äàëüíåéøåé ãåñòàöèè òðåáóåò êîíòðîëÿ àêòèâíîñòè 
ñòåðîèäíûìè ãîðìîíàìè, ÷åðåç èõ ðåöåïòîðíûé àïïà-
ðàò ôóíêöèè èììóíîêîìïåòåíòíûõ êëåòîê.

Â ñëó÷àÿõ, åñëè ðåöåïòîðû ïîëîâûõ ñòåðîèäîâ 
íåäîñòàòî÷íî ïðåäñòàâëåíû â ñëèçèñòîé ìàòêè, íîð-
ìàëüíûé óðîâåíü ÿè÷íèêîâûõ ãîðìîíîâ íå ìîæåò îáå-
ñïå÷èòü íåîáõîäèìûõ óñëîâèé äëÿ ðàçâèòèÿ ïëîäíî-
ãî ÿéöà, ÷òî ïðèâîäèò ê ïðåðûâàíèþ áåðåìåííîñòè 
ïîñëå èìïëàíòàöèè [6].

Òàêèì îáðàçîì, êëþ÷åâûìè ãîðìîíàìè â ðåãóëÿ-
öèè èìïëàíòàöèè ÿâëÿþòñÿ: ãîíàäîòðîïèíû, ñòåðî-
èäíûå ãîðìîíû, à òàêæå ïàðàêðèííûå àãåíòû, ÏÈÁÔ, 
èíòåãðèíû, öèòîêèíû, èíãèáèíû, àêòèâèíû, êîòîðûå 
â ñâîþ î÷åðåäü íàõîäÿòñÿ ïîä êîíòðîëåì æåíñêèõ ïî-
ëîâûõ ñòåðîèäîâ. Îñíîâíûì ãîðìîíîì ïðîëîíãàöèè 
ãåñòàöèè ÿâëÿåòñÿ ïðîãåñòåðîí.

Âîïðîñ âçàèìîñâÿçè èììóíîëîãè÷åñêèõ ôàêòîðîâ 
è áåðåìåííîñòè îñòàåòñÿ àêòóàëüíûì äëÿ âûÿñíåíèÿ 
ïðè÷èí íåóñïåõà ÝÊÎ [11, 19].

Æåíñêèå ïîëîâûå ñòåðîèäíûå ãîðìîíû ó÷àñòâó-
þò â íîðìàëèçàöèè èììóííîãî îòâåòà íà âñåõ ñòà-
äèÿõ áåðåìåííîñòè. Ïîä âëèÿíèåì ïðîãåñòåðîíà 
àêòèâèðóþòñÿ ëèìôîöèòû è íà÷èíàþò âûðàáàòûâàòü 
áåëîê – ïðîãåñòåðîí-èíäóöèðîâàííûé áëîêèðóþùèé 
ôàêòîð (ÏÈÁÔ), êîòîðûé îêàçûâàåò àíòèàáîðòèâíîå 
äåéñòâèå è ñïîñîáñòâóåò ñîõðàíåíèþ áåðåìåííîñòè 
[4, 19, 20]. Ýòîò ôàêòîð âûðàáàòûâàåòñÿ CD56 + -êëåò-
êàìè, íàõîäÿùèìèñÿ íà ôåòîïëàöåíòàðíîé ïîâåðõíî-
ñòè ìåìáðàíû.

Âëèÿíèå ÏÈÁÔ îòðàæàåòñÿ êàê íà êëåòî÷íûõ, 
òàê è íà ãóìîðàëüíûõ èììóííûõ ìåõàíèçìàõ. ÏÈÁÔ 
íà êëåòî÷íîì óðîâíå îêàçûâàåò âëèÿíèå íà ñèíòåç öè-
òîêèíîâ Ò-õåëïåðàìè [33].

In vivo àëëîàíòèãåííàÿ è ìèòîãåííàÿ ñòèìóëÿ-
öèÿ âûçûâàåò óâåëè÷åíèå óðîâíÿ ðåöåïòîðîâ ïðî-
ãåñòåðîíà â ëèìôîöèòàõ. Ñ÷èòàåòñÿ, ÷òî óâåëè÷åíèå 
÷èñëà ðåöåïòîðîâ ïðîãåñòåðîíà â ýòèõ êëåòêàõ ïðè 
áåðåìåííîñòè ìîæåò áûòü ñâÿçàíî ñ ïðèñóòñòâèåì 
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çàðîäûøà, êîòîðûé âûñòóïàåò â ðîëè àëëîàíòèãåííî-
ãî ñòèìóëÿòîðà [29].

Ïðè íîðìàëüíî ïðîòåêàþùåé áåðåìåííîñòè ïðî-
èñõîäèò ñäâèã â ñòîðîíó óâåëè÷åíèÿ Ò2-õåëïåðîâ 
è ïðîäóêöèè èìè öèòîêèíîâ ïðè îäíîâðåìåííîì ñíè-
æåíèè Ò1-õåëïåðîâ. Ýòîò ìåõàíèçì ñïîñîáñòâóåò ñî-
õðàíåíèþ áåðåìåííîñòè.

Â ïðèñóòñòâèè ÏÈÁÔ â àêòèâèðîâàííûõ Ò2-
õåëïåðàõ âûðàáàòûâàåòñÿ â 8 ðàç áîëüøå öèòîêèíà 
(ÈË-2), ÷åì â åãî îòñóòñòâèå. Óâåëè÷åíèå ïðîäóêöèè 
öèòîêèíîâ Ò2-õåëïåðàìè âëå÷åò çà ñîáîé ïîâûøåíèå 
âûðàáîòêè èììóíîãëîáóëèíîâ. Ïðè ââåäåíèè ÏÈÁÔ 
æèâîòíûì áûëî îòìå÷åíî ïîÿâëåíèå íîâîé ïîäãðóï-
ïû èììóíîãëîáóëèíîâ – àñèììåòðè÷íûõ àíòèòåë.

Ýòè àíòèòåëà ñïîñîáíû ñâÿçûâàòüñÿ ñ àíòèãåíàìè, 
êîíêóðèðîâàòü ñ àíòèòåëàìè òîé æå ñïåöèôè÷íîñòè 
è âûñòóïàòü â êà÷åñòâå «áëîêèðóþùèõ» àíòèòåë [10]. 
ÏÈÁÔ ïîÿâëÿåòñÿ â êðîâè æåíùèí ñ ðàííèõ ñðîêîâ 
áåðåìåííîñòè, åãî êîíöåíòðàöèÿ íàðàñòàåò, äîñòèãàÿ 
ìàêñèìóìà ê 40 íåäåëÿì áåðåìåííîñòè. Ñîäåðæàíèå 
ÏÈÁÔ ðåçêî ïàäàåò ïîñëå ðîäîâ. Ïðè íåâûíàøèâà-
íèè áåðåìåííîñòè è âíå áåðåìåííîñòè îïðåäåëÿþò 
íèçêèå óðîâíè ÏÈÁÔ â êðîâè.

Ïðîãåñòåðîí – ìîùíûé èíãèáèòîð ñèíòåçà LIF 
[4], à ýñòðàäèîë – åãî ñòèìóëÿòîð. Ýñòðîãåí â ïëàç-
ìå êðîâè îòðàæàåò óðîâåíü ôîëëèêóëÿðíîãî ÈË-1 
è êîððåëèðóåò ñ ýôôåêòèâíîñòüþ òðàíñôåðà ýìáðè-
îíà â ïðîãðàììå ÝÊÎ [25]. 

Ìèôåïðèñòîí (àíòèãåñòàãåí) ïîâûøàåò ïðîäóê-
öèþ ïðîâîñïàëèòåëüíûõ àãåíòîâ – ÈË-8, ìîíîöèò – 
õåìîòàêñè÷åñêîãî ïåïòèäà (MCP-1), öèêëîîêñèãåíà-
çû-2 [3, 22].

Ýñòðîãåíû ñòèìóëèðóþò ìèãðàöèþ ëåéêîöèòîâ 
â ýíäîìåòðèé, â îñíîâíîì çà ñ÷åò íàòóðàëüíûõ êèëëå-
ðîâ è ìàêðîôàãîâ. Êîëè÷åñòâî Ò-êëåòîê â ýíäîìåòðèè 
íå çàâèñèò îò óðîâíÿ ýñòðàäèîëà. Ïðè ýòîì íå ìåíÿ-
åòñÿ ýêñïðåññèÿ õåìîêèíîâ M-CSF è MCP-1, è óìåíü-
øàåòñÿ – ÈË-8 â æåëåçàõ [12].

Òàêèì îáðàçîì, ñòàíîâèòñÿ î÷åâèäíûì, ÷òî ñòðî-
ãî êîîðäèíèðîâàííûé ãîðìîíàëüíûé êîíòðîëü ôóíê-
öèè êàê ýíäîìåòðèÿ, òàê è èììóíîêîìïåòåíòíûõ 
êëåòîê ÿâëÿåòñÿ àáñîëþòíî íåîáõîäèìûì óñëîâèåì 
óñïåøíîé èìïëàíòàöèè. Ïðè ýòîì ïðåäñòàâëåííûå 
â ëèòåðàòóðå äàííûå âåñüìà ïðîòèâîðå÷èâû è íîñÿò 
ïðåèìóùåñòâåííî êà÷åñòâåííûé õàðàêòåð. Ñëåäîâà-
òåëüíî, èçó÷åíèå îñîáåííîñòåé èììóííîãî ñòàòóñà, 
îñîáåííî, öèòîêèíîâîãî ïðîôèëÿ êðîâè, ôîëëèêóëÿð-
íîé æèäêîñòè, äð. áèîñðåä îðãàíèçìà æåíùèí, íåîá-
õîäèìî äëÿ âûÿñíåíèÿ òîíêèõ ìåõàíèçìîâ êîíòðîëÿ 
èìïëàíòàöèè è åå íàðóøåíèé ïðè ðàçíûõ âàðèàíòàõ 
æåíñêîãî áåñïëîäèÿ.

Òàêîå èññëåäîâàíèå ïîçâîëèò âûÿâèòü äîïîë-
íèòåëüíûå ïðåäèêòîðû ýôôåêòèâíîñòè ïðîãðàììû 
ÝÊÎ, â òî âðåìÿ êàê ïîèñê ñïîñîáà ïåðñîíàëèçàöèè 
ãåñòàãåííîé ïîääåðæêè ïåðâîãî òðèìåñòðà, ïîìîæåò 
ñíèçèòü ðèñê ñàìîïðîèçâîëüíûõ âûêèäûøåé è ñîõðà-
íèòü äîëãîæäàííóþ áåðåìåííîñòü.
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äî îäí³º¿ ç íàéá³ëüø àêòóàëüíèõ ïðîáëåì ñó÷àñíîãî àêóøåðñòâà, îñîáëèâî â ðîçâèíåíèõ êðà¿íàõ, äå çíà÷íå 
çíèæåííÿ íàðîäæóâàíîñò³ ìàº ³ñòîòíèé âïëèâ íà ¿õ äåìîãðàô³÷í³ ïîêàçíèêè. Â îãëÿä³ ïðåäñòàâëåí³ ë³òåðàòóðí³ 
äàí³ ð³çíèõ àâòîð³â ç ïèòàíü âèâ÷åííÿ ìåõàí³çì³â âçàºìîä³¿ æ³íî÷èõ ñòàòåâèõ ãîðìîí³â ³ ³ìóíîëîã³÷íèõ ÷èííèê³â, 
¿õ âïëèâó íà íàñòàííÿ òà ïåðåðèâàííÿ âàã³òíîñò³ ïðè ÅÊÎ áåçïë³äíèõ æ³íîê. Êîíñòàòîâàíî ùî ñòðîãî êîîðäèíî-
âàíèé ãîðìîíàëüíèé êîíòðîëü ôóíêö³é ÿê åíäîìåòð³ÿ, òàê ³ ³ìóíîêîìïåòåíòíèõ êë³òèí º àáñîëþòíî íåîáõ³äíîþ 
óìîâîþ óñï³øíî¿ ³ìïëàíòàö³¿ åìáð³îíà. 
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òåëüíîå ñíèæåíèå ðîæäàåìîñòè îêàçûâàåò ñóùåñòâåííîå âëèÿíèå íà èõ äåìîãðàôè÷åñêèå ïîêàçàòåëè. Â îáçî-
ðå ïðåäñòàâëåíû ëèòåðàòóðíûå äàííûå ðàçëè÷íûõ àâòîðîâ ïî âîïðîñàì èçó÷åíèÿ ìåõàíèçìîâ âçàèìîäåéñòâèÿ 
æåíñêèõ ïîëîâûõ ãîðìîíîâ è èììóíîëîãè÷åñêèõ ôàêòîðîâ, èõ âëèÿíèè íà íàñòóïëåíèå è ïðåðûâàíèå áåðåìåí-
íîñòè ïðè ÝÊÎ áåñïëîäíûõ æåíùèí. Êîíñòàòèðîâàíî ÷òî ñòðîãî êîîðäèíèðîâàííûé ãîðìîíàëüíûé êîíòðîëü 
ôóíêöèé êàê ýíäîìåòðèÿ, òàê è èììóíîêîìïåòåíòíûõ êëåòîê ÿâëÿåòñÿ àáñîëþòíî íåîáõîäèìûì óñëîâèåì 
óñïåøíîé èìïëàíòàöèè ýìáðèîíà. 
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Molecular Mechanisms of Interaction between Female Sex Hormones and Immune Cells, their Influence 

on the Efficiency of in vitro Fertilization of Infertile Women 
Sàfàrova A.F.
Abstract. Infertile marriage is one of the most actual problems of modern medicine. The most common cause of in-

fertility is the complete or partial obstruction of the fallopian tubes, resulting in diseases of the pelvic organs, account-
ing for 40-60 % of the total number of existing forms of infertility. Practically the only way to restore reproductive func-
tion in this situation are the methods of assisted reproductive technology – in vitro fertilization (IVF), donor embryos, and 
intracytoplasmic sperm injection. However, the effectiveness of IVF depends on the success of implantation and ensure 
the prolongation of gestation, averaging 30-50 %. 

The process of implantation of the embryo depends on adequate actions of female sex hormones. On the one hand, 
the level of estradiol receptor and progesterone receptor in the endometrium before preparation for implantation af-
fects the efficiency of blastocyst transfer. On the other hand, the response of the immune reaction of the mother to 
the paternal antigens of the embryo is under the control of female sex hormones. Induction of decidual transforma-
tion of stromal fibroblasts of the endometrium is under the control of cytokines. During the preimplantation period 
in the tissues of the endometrium there is a wide range of cytokines and growth factors. They are secreted by epithelial 
cells, macrophages and lymphocytes. 

The literature contains information about changes to the profile of cytokines expressed in natural killer cells 
peripheral blood in patients with recurrent abortions and impaired implantation. The proportion of IFN-/TNF-a 
and TNF-/granulocyte-macrophage colony stimulating factor (CSF) in cells CDbright significantly higher in patients 
with spontaneous abortion compared with healthy women. In these cells IL – 4/IL-10 (less than 2 %) is significantly lower 
in the experimental group.

Histamines, prostaglandins, leukotrienes, growth factor placenta (FER), progesterone-induced blocking factor 
(PIBF), IL-1 and angiotensin-II is also involved in the induction of decidual transformation of stromal fibroblasts. Wom-
en with unexplained infertility have significantly fewer stromal ÑD56 + , CD68 + , ÑD38 + and ÑD8 + in the luteal phase 
of the cycle compared with the control group of pregnant women, reflecting inadequate maternal immunosuppres-
sion and/or adverse response of the mother’s body on the implementation of the trophoblast. Female sex steroid 
hormones are involved in the normalization of the immune response at all stages of pregnancy. Under the influence 
of progesterone activates the lymphocytes and begin to develop a protein – progesterone-induced-blocking factor 
(PIBF), which provides antiabortion effect and contributes to the continuation of the pregnancy. This factor is generated 
CD56 + cells present in placental membrane surface.

Thus, it becomes apparent that strictly coordinated hormonal control of functions such as endometrial and immune 
cells is an absolute prerequisite for successful implantation. Therefore, the study of the peculiarities of the immune 
status of organism of women, it is necessary to clarify the subtle mechanisms of control of implantation, its disorders 
and different types of female infertility, will help to reduce the risk of spontaneous abortions and save the long-awaited 
pregnancy.
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