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Öåëü îáçîðà — ïðåäñòàâèòü ñîâðåìåííûå äàííûå î ðîëè öèêëîîêñèãåíàç (ÑÎÕ) â ðàçâèòèè õðîíè÷åñêîãî ýíäîìåò-
ðèòà. Ïðîàíàëèçèðîâàíî 106 èñòî÷íèêîâ ëèòåðàòóðû, ïîñâÿùåííûõ ðîëè COX-1 è COX-2 â ðàçâèòèè õðîíè÷åñêîãî ýí-
äîìåòðèòà ó ïàöèåíòîê ðåïðîäóêòèâíîãî âîçðàñòà, îïóáëèêîâàííûõ â áàçàõ äàííûõ Medline, Pubmed, Scopus, èç íèõ 14
âêëþ÷åíû â íàñòîÿùèé îáçîð. Â ïîääåðæàíèè âîñïàëèòåëüíîãî ïðîöåññà â ýíäîìåòðèè âàæíàÿ ðîëü îòâîäèòñÿ ïðîñòàã-
ëàíäèíàì (PG). Òåì íå ìåíåå, ïðîäóêöèÿ PG è ëåéêîòðèåíîâ (LTS) — ëèïèäíûõ ìåäèàòîðîâ, êîòîðûå íàðÿäó ñ PG
èãðàþò îñíîâíóþ ðîëü â âîñïàëèòåëüíîì ïðîöåññå, â âîñïàëåííîé ìàòêå äî êîíöà íå èçó÷åíà. Öèêëîîêñèãåíàçà-2 — ôåð-
ìåíò, îáëàäàþùèé ðàçíîîáðàçíûìè ôèçèîëîãè÷åñêèìè ôóíêöèÿìè, ó÷àñòâóåò è â ðåïðîäóêöèè, ðîëü åãî â êîòîðîé ìíîãî-
ãðàííà. Ê íàñòîÿùåìó âðåìåíè óñòàíîâëåíî, ÷òî èíãèáèðîâàíèå öèêëîîêñèãåíàçíûõ ïóòåé, áëîêèðóþùåå ñèíòåç ïðîñòàã-
ëàíäèíîâ, íèâåëèðóåò ýôôåêòû ìíîãèõ ïðîâîñïàëèòåëüíûõ öèòîêèíîâ, ó÷àñòâóþùèõ â ïàòîãåíåçå õðîíè÷åñêîãî ýíäîìåò-
ðèòà. Çàêëþ÷åíèå. Âîïðîñ î ðîëè öèêëîîêñèãåíàç â ðàçâèòèè õðîíè÷åñêîãî ýíäîìåòðèòà èíòåðåñåí òåì, ÷òî íà îñíîâàíèè
ïîëó÷åííûõ çíàíèé ìîæíî ïëàíèðîâàòü ïðèìåíåíèå ïðåïàðàòîâ, èíãèáèðóþùèõ öèêëîîêñèãåíàçíûå ïóòè (íåñòåðîèäíûõ
ïðîòèâîâîñïàëèòåëüíûõ ïðåïàðàòîâ) ïðè ëå÷åíèè õðîíè÷åñêîãî ýíäîìåòðèòà — êàê ñïîñîáà ïàòîãåíåòè÷åñêè îáîñíîâàí-
íîé òåðàïèè. Âîïðîñ äî êîíöà íå èçó÷åí. Íåîáõîäèìû äàëüíåéøèå èññëåäîâàíèÿ â ýòîé îáëàñòè.
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The purpose: to present the modern data of cyclooxygenase role (COX) in the development of chronic endometritis.106 ref-
erences on the role of COX-1 and COX-2 in the development of chronic endometritis in patients of reproductive age, published
in the Medline database, Pubmed, Scopus were analyzed; 14 sources are included in this review. Prostaglandins (PG) play an
important role in maintaining inflammatory process in the endometrium. Nevertheless, the production of PG and leukotrienes
(LTS) — lipid mediators, which, along with PG, play a major role in the inflammatory process of the inflamed uterus, is not fully
understood. Cyclooxygenase-2, the enzyme having various physiological functions, is involved in reproduction, where its role is
polyfunctional. It has been established that the inhibition of cyclooxygenase pathways, blocking the synthesis of prostaglandins,
eliminates the effects of many pro-inflammatory cytokine involved in the pathogenesis of chronic endometritis. Conclusion. The
role of cyclooxygenase in the development of chronic endometritis is interesting; on the basis of the acquired knowledge, we can
plan the use of drugs that inhibit the cyclooxygenase pathway (NSAIDs) in the treatment of chronic endometritis — as a method
of pathogenetic therapy. The issue is not fully understood. Further research is needed in this sphere.
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Ââåäåíèå

Öåëü îáçîðà — ïðåäñòàâèòü ñîâðåìåííûå äàííûå
î ðîëè öèêëîîêñèãåíàç (ÑÎÕ) â ðàçâèòèè õðîíè÷å-
ñêîãî ýíäîìåòðèòà (ÕÝ). Ïðîàíàëèçèðîâàíî 106 èñ-
òî÷íèêîâ ëèòåðàòóðû, ïîñâÿùåííûõ ðîëè COX-1 è
COX-2 â ðàçâèòèè õðîíè÷åñêîãî ýíäîìåòðèòà ó ïà-
öèåíòîê ðåïðîäóêòèâíîãî âîçðàñòà, îïóáëèêîâàííûõ
â áàçàõ äàííûõ Medline, Pubmed, Scopus, èç íèõ
14 âêëþ÷åíû â íàñòîÿùèé îáçîð.

Èçâåñòíî, ÷òî â ïîääåðæàíèè âîñïàëèòåëüíîãî ïðî-
öåññà â ýíäîìåòðèè çíà÷èòåëüíàÿ ðîëü îòâîäèòñÿ ïðî-
ñòàãëàíäèíàì. Îòêðûòûå â 1935 ã. ôîí Ýéëåðîì ýòè âå-
ùåñòâà áûëè íàçâàíû ïðîñòàãëàíäèíàìè, ïîñêîëüêó
ñ÷èòàëîñü, ÷òî îíè ïðîäóöèðóþòñÿ ïðåäñòàòåëüíîé æå-
ëåçîé [1]. Ïðîñòàãëàíäèíû (PG) ÿâëÿþòñÿ ìîùíûìè
ìåäèàòîðàìè èììóíîêîìïåòåíòíûõ êëåòîê, ïîýòîìó ïî
óðîâíþ èõ ïðîäóêöèè ìîæíî ñóäèòü î ôóíêöèîíàëüíîé
àêòèâíîñòè êëåòîê èììóííîé ñèñòåìû [2]. Íåêîòîðûå
PG, â ÷àñòíîñòè, PGF2	, ðåãóëèðóþò ïðîöåññû îâóëÿ-
öèè è îñóùåñòâëÿþò êîíòðîëü èììóííûõ ðåàêöèé ïðè
áåðåìåííîñòè — õîðèîíè÷åñêèé ãîíàäîòðîïèí ÷åëîâåêà
(ÕÃ×), ýñòðàäèîë è ïðîãåñòåðîí â êîíöåíòðàöèÿõ, ñî-
îòâåòñòâóþùèõ åãî óðîâíþ â I—III òðèìåñòðàõ, àêòèâè-
ðóþò ïðîäóêöèþ PGF2	 èììóíîêîìïåòåíòíûìè êëåò-
êàìè ñåëåçåíêè, òî åñòü, ýòè ãîðìîíû ñïîñîáíû ìîäóëè-
ðîâàòü ôóíêöèþ èììóíîêîìïåòåíòíûõ êëåòîê ïðè áåðå-
ìåííîñòè ïîñðåäñòâîì àêòèâàöèè ïðîäóêöèè PGF2	 è,
òàêèì îáðàçîì, «âêëþ÷àòü» àëüòåðíàòèâíûå èììóíî-
ñóïðåññèâíûå ìåõàíèçìû, íåîáõîäèìûå äëÿ ðàçâèòèÿ
ïëîäà [2]. Èçâåñòíî, ÷òî PGE2 ñ öåëüþ ñîõðàíåíèÿ áå-
ðåìåííîñòè ïðîäóöèðóåòñÿ è ïëîäíûìè îáîëî÷êàìè [3].

Îáðàçîâàíèå PG â ñàìîì ýíäîìåòðèè êîíòðîëèðóåòñÿ
ýñòðîãåíàìè è ïðîãåñòåðîíîì: ïðîãåñòåðîí èíãèáèðóåò
ñèíòåç PGF â ýíäîìåòðèè ÷åëîâåêà â óñëîâèÿõ in vitro;
ýñòðîãåí ñïîñîáñòâóåò ñèíòåçó PGF â ýòîé ñèñòåìå [4].
Óñòàíîâëåíî, ÷òî â óñëîâèÿõ in vivo ýñòðàäèîë ñóùåñò-
âåííî ñòèìóëèðóåò ïðîäóêöèþ PGF2	 æåëåçàìè ñåêðå-
òîðíîãî ýíäîìåòðèÿ [5]. Ó ìíîãèõ âèäîâ ìëåêîïèòàþùèõ
öèêëè÷åñêèé ðåãðåññ æåëòîãî òåëà (ëþòåîëèç) îáóñëîâëåí

ïåðèîäè÷åñêîé ñåêðåöèåé ìàòêîé PGF, êîòîðûé äåéñòâó-
åò íà æåëòîå òåëî ëîêàëüíî èëè, ó íåêîòîðûõ âèäîâ, ÷å-
ðåç áîëüøîé êðóã êðîâîîáðàùåíèÿ; ãèñòåðýêòîìèÿ ó ïðè-
ìàòîâ íå âëèÿåò íà öèêëè÷åñêèé ðåãðåññ æåëòîãî òåëà;
ó íåïðèìàòîâ ñåêðåöèÿ ìàòêîé PGF íàõîäèòñÿ ïîä êîñ-
âåííûì êîíòðîëåì ñòåðîèäíûõ ãîðìîíîâ ÿè÷íèêîâ —
ýñòðàäèîëà-17� è ïðîãåñòåðîíà [6]. Ïðåäïîëàãàåòñÿ, ÷òî
ó ÷åëîâåêà ïðîäóêöèÿ ìàòêîé ïðîñòàãëàíäèíîâ ìîæåò îò-
ðàæàòü ðóäèìåíòàðíûé ìåõàíèçì ëþòåîëèçà, êîòîðûé
áûë ñîõðàíåí â ïðîöåññå ýâîëþöèè [6].

Ìàêðîôàãè ìàòêè ÿâëÿþòñÿ âàæíûì èñòî÷íèêîì ïðî-
ñòàãëàíäèíîâ, îáëàäàþùèõ ìåñòíûì äåéñòâèåì — PG
ïðåäîòâðàùàþò ñîêðàùåíèÿ ìàòêè, íåêîòîðûå PG è èõ
ïðåäøåñòâåííèêè èñïîëüçóþòñÿ â êà÷åñòâå òåðàïåâòè÷å-
ñêèõ àãåíòîâ ïðè áåðåìåííîñòè, PGE2 èãðàåò çíà÷èòåëü-
íóþ ðîëü ïðè èíãèáèðîâàíèè èììóííîãî îòâåòà, ñóùåñò-
âåííî óìåíüøàÿ óðîâåíü àíòèòåë â ìàòî÷íîì ñåêðåòå [7].
Îäíàêî LPS-èíäóöèðîâàííàÿ àêòèâàöèÿ ìîæåò óâåëè÷è-
âàòü óðîâåíü ïðîâîñïàëèòåëüíûõ öèòîêèíîâ è PGE2,
ïðè ýòîì îáëåã÷àåòñÿ ìèêðîáíàÿ êîíòàìèíàöèÿ ìàòêè
âñëåäñòâèå èíãèáèðîâàíèÿ ñåêðåöèè TNF-	 è äåôåíñèíà
äåöèäóàëüíûìè ìàêðîôàãàìè è ýïèòåëèàëüíûìè êëåòêà-
ìè ìàòêè, ÷òî íåìàëîâàæíî äëÿ ïàòîãåíåçà ÕÝ [7].

Ïðîäóêöèÿ PG è ëåéêîòðèåíîâ (LTS) — ëèïèä-
íûõ ìåäèàòîðîâ, êîòîðûå, íàðÿäó ñ PG, èãðàþò îñíîâ-
íóþ ðîëü â âîñïàëèòåëüíîì ïðîöåññå — â âîñïàëåííîé
ìàòêå äî êîíöà íå èçó÷åíà; íåäàâíî â óñëîâèÿõ ýêñïå-
ðèìåíòà óñòàíîâëåíî, ÷òî ïðîäóêöèÿ ëåéêîòðèåíîâ
âíîñèò ñóùåñòâåííûé âêëàä â ïàòîãåíåç îñòðîãî ýíäî-
ìåòðèòà [8]. Äîêàçàíî in vivo, ÷òî ïðîâîñïàëèòåëüíûå
(TNF-	, IL-1�) è ïðîòèâîâîñïàëèòåëüíûå ìåäèàòîðû
(IL-4, IL-10) ïðèíèìàþò ó÷àñòèå â ñèíòåçå è ñåêðåöèè
ëåéêîòðèåíîâ (A4 ãèäðîëàçû è LTC4 ñèíòàçû) ïðè
âîñïàëåíèè ýíäîìåòðèÿ [9]. Ñîãëàñíî ïîñëåäíèì äàí-
íûì, èìåííî ñóáêëèíè÷åñêè ïðîòåêàþùèé ÕÝ ó æè-
âîòíûõ ñâÿçàí ñ ïîâûøåííîé ïðîäóêöèåé PGE2 è
ëåéêîòðèåíîâ êëåòêàìè ýíäîìåòðèÿ, ÷òî êîððåëèðóåò
ñ áîëüøèì êîëè÷åñòâîì ïîëèìîðôíîÿäåðíûõ ëåéêîöè-
òîâ â ñîñêîáàõ ýíäîìåòðèÿ [10].
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Öèêëîîêñèãåíàçà (ÑÎÕ) ÿâëÿåòñÿ ôåðìåíòîì ñ äâó-
ìÿ èçîôîðìàìè (ÑÎÕ-1, ÑÎÕ-2), êîòîðûé êàòàëèçè-
ðóåò ðåàêöèþ ïðåâðàùåíèÿ àðàõèäîíîâîé êèñëîòû â ïðî-
ñòàãëàíäèí Í2 (ïðåäøåñòâåííèê îñòàëüíûõ ïðîñòàãëàí-
äèíîâ, ïðîñòàöèêëèíà è òðîìáîêñàíà À2) [11]. ÑÎÕ-1
ÿâëÿåòñÿ êîíñòèòóòèâíîé èçîôîðìîé, òî åñòü îáëàäàåò
ôóíêöèîíàëüíîé àêòèâíîñòüþ ñòðóêòóðíîãî ôåðìåíòà,
ýêñïðåññèðóåòñÿ â áîëüøèíñòâå êëåòîê, ðåãóëèðóåò ïðî-
äóêöèþ PG, ó÷àñòâóþùèõ â îáåñïå÷åíèè íîðìàëüíîé
(ôèçèîëîãè÷åñêîé) ôóíêöèîíàëüíîé àêòèâíîñòè êëåòîê
[12]. ÑÎÕ-2, â ñâîþ î÷åðåäü, ÿâëÿåòñÿ èíäóöèáåëüíîé
èçîôîðìîé, òî åñòü â íîðìå îòñóòñòâóåò â áîëüøèíñòâå
òêàíåé, îäíàêî åå ýêñïðåññèÿ ñóùåñòâåííî óâåëè÷èâàåòñÿ
íà ôîíå âîñïàëåíèÿ, ãëàâíûì îáðàçîì, ïîä âëèÿíèåì
«ïðîâîñïàëèòåëüíûõ» öèòîêèíîâ, ìèòîãåíîâ, îïóõîëåâûõ
ïðîìîòîðîâ è ïîäàâëÿåòñÿ «àíòèâîñïàëèòåëüíûìè» ìåäè-
àòîðàìè (êîðòèçîë) è öèòîêèíàìè (èèòåðëåéêèí-4) [11,
12]. COX-2 èìååò áîëåå øèðîêèé ñïåêòð áèîëîãè÷åñêèõ
ýôôåêòîâ — ïðèíèìàåò ó÷àñòèå â îòâåòå íà íåêîòîðûå
âèäû ñòðåññà, à òàêæå èãðàåò çàìåòíóþ ðîëü ïðè ðàçëè÷-
íûõ ïàòîëîãè÷åñêèõ ñîñòîÿíèÿõ [12].

Íåêîòîðûå äàííûå ñâèäåòåëüñòâóþò î òîì, ÷òî öèê-
ëîîêñèãåíàçà-2 — ôåðìåíò, îáëàäàþùèé ðàçíîîáðàçíû-
ìè ôèçèîëîãè÷åñêèìè ôóíêöèÿìè, ó÷àñòâóåò è â ðåïðî-
äóêöèè, ðîëü åãî â êîòîðîé ìíîãîãðàííà [12]. Â îïûòàõ
íà êðûñàõ ñåëåêòèâíîå èíãèáèðîâàíèå ÑÎÕ-2 ñïîñîáñò-
âîâàëî îâóëÿöèè, ïðèêðåïëåíèþ ÿéöåêëåòêè è óìåíüøå-
íèþ ñîêðàùåíèé áåðåìåííîé ìàòêè â ðàííèå ñðîêè, òî
åñòü îêàçûâàëî áëàãîòâîðíîå âëèÿíèå íà ôåðòèëüíîñòü
æåíñêîé ðåïðîäóêòèâíîé ñèñòåìû [12].

Íåäàâíèå èññëåäîâàíèÿ îáîçíà÷èëè âàæíîñòü
öèêëîîêñèãåíàçû â ðåãóëÿöèè ôóíêöèè ÿè÷åê è ìóæ-
ñêîé ôåðòèëüíîñòè [13].

Çàêëþ÷åíèå

Ê íàñòîÿùåìó âðåìåíè óñòàíîâëåíî, ÷òî èíãèáèðî-
âàíèå öèêëîîêñèãåíàçíûõ ïóòåé, áëîêèðóþùåå ñèíòåç
ïðîñòàãëàíäèíîâ, íèâåëèðóåò ýôôåêòû ìíîãèõ ïðîâîñ-
ïàëèòåëüíûõ öèòîêèíîâ, ó÷àñòâóþùèõ â ïàòîãåíåçå ÕÝ
[14]. Â ñâÿçè ñ ýòèìè äàííûìè èçó÷åíèå ðîëè öèêëîîê-
ñèãåíàç â âîñïàëèòåëüíîì ïðîöåññå ðåïðîäóêòèâíûõ îð-
ãàíîâ è âîçìîæíîñòè èíãèáèðîâàíèÿ öèêëîîêñèãåíàçíûõ
ïóòåé ïðåäñòàâëÿþò íåñîìíåííûé èíòåðåñ.
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