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РЕЗЮМЕ 

Öåëü èññëåäîâàíèÿ: îïðåäåëèòü äèàãíîñòè÷åñêîå çíà÷åíèå íåîïòåðèíà êàê ìàðêåðà äèñôóíêöèè 
ïåðèòîíåàëüíûõ ôàêòîðîâ èììóííîé çàùèòû äëÿ îöåíêè ðàñïðîñòðàíåííîñòè íàðóæíîãî ãåíèòàëü-
íîãî ýíäîìåòðèîçà (ÍÃÝ). 

å‡ÚÂË‡Î Ë ÏÂÚÓ‰˚. Îöåíèâàëèñü êëèíè÷åñêèå äàííûå è êîíöåíòðàöèÿ íåîïòåðèíà â ïåðèòîíåàëü-
íîé æèäêîñòè (ÏÆ) è âåíîçíîé êðîâè ó 16 ïàöèåíòîê ñ ÍÃÝ è 10 ïàöèåíòîê ñ äîáðîêà÷åñòâåííû-
ìè íîâîîáðàçîâàíèÿìè ÿè÷íèêîâ. 

êÂÁÛÎ¸Ú‡Ú˚. Íå áûëî ïîëó÷åíî ñòàòèñòè÷åñêè çíà÷èìîé âçàèìîñâÿçè ìåæäó êîíöåíòðàöèåé èññëå-
äóåìîãî ìàðêåðà â âåíîçíîé êðîâè è êëèíè÷åñêèìè äàííûìè. Âûÿâëåíà êîððåëÿöèÿ ìåæäó êîíöåí-
òðàöèåé íåîïòåðèíà â ÏÆ ïàöèåíòîê ñ ÍÃÝ è áîëåâûì ñèíäðîìîì ïî øêàëå B’n’B (r = 0,545, 
ð = 0,044) è øêàëå NRC(r = 0,362 p = 0,203). Îáíàðóæåíà âçàèìîñâÿçü ìåæäó êîíöåíòðàöèåé íå-
îïòåðèíà â ÏÆ ïàöèåíòîê ñ ýíäîìåòðèîçîì è ðàñïðîñòðàíåííîñòüþ ýíäîìåòðèîçà ïî øêàëå rAFS 
(r = 0,598, p = 0,051), ðàñïðîñòðàíåííîñòüþ ñïàå÷íîãî ïðîöåññà ïðè ÍÃÝ ïî øêàëå rAFS 
(r = 0,487, p = 0,128). 

á‡ÍÎ˛˜ÂÌËÂ. Òàêèì îáðàçîì, ïðåäñòàâëÿåòñÿ âîçìîæíûì èñïîëüçîâàòü îïðåäåëåíèå êîíöåíòðàöèè 
íåîïòåðèíà â ÏÆ ïàöèåíòîê ñ ÍÃÝ äëÿ êîìïëåêñíîé îöåíêè òÿæåñòè çàáîëåâàíèÿ è ïðîãíîçèðî-
âàíèÿ ðàñïðîñòðàíåíèÿ è ðåöèäèâèðîâàíèÿ ïðîöåññà. 

КЛЮЧЕВЫЕ СЛОВА: íåîïòåðèí, íàðóæíûé ãåíèòàëüíûé ýíäîìåòðèîç, ïåðèòîíåàëüíàÿ æèäêîñòü. 

 
 

 

Введение 

Ýíäîìåòðèîç (ÝÌ) ïðåäñòàâëÿåò ñîáîé ïàòîëîãè-
÷åñêèé ïðîöåññ, õàðàêòåðèçóþùèéñÿ ðàçðàñòàíèåì 
òêàíè, ïîäîáíîé ýíäîìåòðèþ [6], âíå ïðåäåëîâ ñëèçè-
ñòîé îáîëî÷êè ìàòêè. Êëèíè÷åñêèå ïðîÿâëåíèÿ íà-
ðóæíîãî ãåíèòàëüíîãî ýíäîìåòðèîçà (ÍÃÝ) ÿâëÿþòñÿ 
îäíîé èç ïðè÷èí æåíñêîãî áåñïëîäèÿ, ñóùåñòâåííî 
ñíèæàþò êà÷åñòâî æèçíè ïàöèåíòîê [3, 21].  

Âàæíûì ôàêòîðîì ñîõðàíåíèÿ ýíäîìåòðèîèäíîãî 
î÷àãà ÿâëÿåòñÿ åãî ìèêðîîêðóæåíèå [19]. Â ñîîòâåòñò-
âèè ñ èììóííîé òåîðèåé ðàçâèòèÿ ÝÌ íàðóøåíèå ëî-
êàëüíûõ ôàêòîðîâ èììóííîé çàùèòû ïåðèòîíåàëüíîé 
æèäêîñòè (ÏÆ) ïîçâîëÿåò ýíäîìåòðèîèäíûì ãåòåðî-
òîïèÿì ñîõðàíÿòüñÿ íà áðþøèíå ìàëîãî òàçà [4, 17]. 
Ðåçóëüòàòû ðÿäà èññëåäîâàíèé ïîêàçûâàþò íàëè÷èå 
èçìåíåíèé õàðàêòåðà âçàèìîäåéñòâèÿ ìåæäó èìììóíî-
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êîìïåòåíòíûìè êëåòêàìè ó ïàöèåíòîê ñ ÝÌ [5, 13, 25],  
â òîì ÷èñëå ïðè ðàñïðîñòðàíåííîì è ðåöèäèâèðóþùåì 
ïðîöåññå. Îäíàêî äèàãíîñòè÷åñêàÿ ñïåöèôè÷íîñòü äàí-
íûõ ìàðêåðîâ êðàéíå íèçêà, èçìåíåíèå èõ êîíöåíòðàöèè 
â áèîëîãè÷åñêèõ æèäêîñòÿõ ìîæåò áûòü îáóñëîâëåíî 
ìíîæåñòâîì ôàêòîðîâ, ïîýòîìó íåîáõîäèìî íàéòè ñïå-
öèôè÷íûé ìàðêåð ðàçâèòèÿ è ðåöèäèâèðîâàíèÿ ÍÃÝ 
[10]. Â êà÷åñòâå ïðåäïîëàãàåìîãî ìàðêåðà ìîæåò ðàñ-
ñìàòðèâàòüñÿ íåîïòåðèí – áåëîê, êîòîðûé âûäåëÿåòñÿ 
ìàêðîôàãàìè ïðè ñòèìóëÿöèè èõ èíòåðôåðîíîì-ãàììà 
[11, 12]. Ïî äàííûì B. Melichar è ñîàâò., ïîâûøåííàÿ 
êîíöåíòðàöèÿ íåîïòåðèíà ìîæåò áûòü ñâÿçàíà ñ ïîíè-
æåííîé ôóíêöèåé ëèìôîöèòîâ è óìåíüøåíèåì ÷èñëà 
CD4+ Ò-êëåòîê [14]. Îïðåäåëåíèå êîíöåíòðàöèè ýòîãî 
áåëêà âîçìîæíî â ðàçëè÷íûõ áèîëîãè÷åñêèõ æèäêîñòÿõ: 
âåíîçíîé êðîâè, ïåðèòîíåàëüíîé æèäêîñòè, ñîäåðæèìîì 
æèäêîñòíûõ îáðàçîâàíèé ÿè÷íèêîâ.  

Óâåëè÷åíèå ïðîäóêöèè íåîïòåðèíà ïðè ÝÌ ñâÿçà-
íî ñ íàðóøåíèåì ôóíêöèè ïåðèòîíåàëüíûõ çàùèòíûõ 
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ôàêòîðîâ, ÷òî îáåñïå÷èâàåò ñîõðàíåíèå ýíäîìåòðèî-
èäíûõ ãåòåðîòîïèé íà áðþøèíå ìàëîãî òàçà [18]. Ïî 
äàííûì èññëåäîâàíèé J. Sikora è ñîàâò., ïðîèñõîäèò 
ïîâûøåíèå êîíöåíòðàöèè íåîïòåðèíà â ñûâîðîòêå 
êðîâè ïàöèåíòîê ñ ãåíèòàëüíûì ýíäîìåòðèîçîì ïî 
ñðàâíåíèþ ñî çíà÷åíèÿìè ýòîãî ïîêàçàòåëÿ ó çäîðî-
âûõ æåíùèí [20]. Èçìåíåíèå êîíöåíòðàöèè äàííîãî 
ìàðêåðà â áèîëîãè÷åñêèõ æèäêîñòÿõ ïðè ÝÌ ìîæåò 
ñâèäåòåëüñòâîâàòü î ðàñïðîñòðàíåííîñòè è âûðàæåí-
íîñòè ïàòîëîãè÷åñêîãî ïðîöåññà [2] è, ñëåäîâàòåëüíî, 
î ðèñêå ðåöèäèâà çàáîëåâàíèÿ. Çàâèñèìîñòü êîíöåí-
òðàöèè íåîïòåðèíà â áèîëîãè÷åñêèõ æèäêîñòÿõ îò òÿ-
æåñòè èíâàçèâíîãî ïðîöåññà îòðàæåíà â èññëåäîâàíèè 
R. Sucher è ñîàâò. Ïî èõ äàííûì, ïîâûøåííàÿ êîíöåí-
òðàöèÿ ìàðêåðà â ñûâîðîòêå êðîâè, ìî÷å, àñöèòè÷å-
ñêîé æèäêîñòè ïàöèåíòîâ ñî çëîêà÷åñòâåííûìè îïó-
õîëÿìè êîððåëèðóåò ñ óìåíüøåíèåì ïåðèîäà âûæèâà-
íèÿ ïàöèåíòà [23].  

Öåëü èññëåäîâàíèÿ: îïðåäåëèòü äèàãíîñòè÷åñêîå 
çíà÷åíèå íåîïòåðèíà êàê ìàðêåðà äèñôóíêöèè ïåðèòî-
íåàëüíûõ ôàêòîðîâ èììóííîé çàùèòû äëÿ îöåíêè ðàñ-
ïðîñòðàíåííîñòè íàðóæíîãî ãåíèòàëüíîãî ýíäîìåò-
ðèîçà. 

Материал и методы 

Ïîä íàáëþäåíèåì íàõîäèëèñü 26 ïàöèåíòîê, êîòî-
ðûì áûëî ïðîâåäåíî îïåðàòèâíîå ëå÷åíèå ïî ïîâîäó 
äîáðîêà÷åñòâåííûõ çàáîëåâàíèé îðãàíîâ ìàëîãî òàçà. 
Âñå æåíùèíû îòíîñèëèñü ê ðåïðîäóêòèâíîìó âîçðàñ-
òó. Îòáîð â ãðóïïû ñðàâíåíèÿ îñóùåñòâëÿëñÿ ìåòîäîì 
ñòðàòèôèöèðîâàííîãî ñëó÷àéíîãî îòáîðà. 

Îñíîâíóþ ãðóïïó ñîñòàâèëè 16 ïàöèåíòîê (ñðåä-
íèé âîçðàñò (33,6 ± 7,9) ãîäà), îïåðèðîâàííûõ ïî ïî-
âîäó ÍÃÝ (N80.1, N80.2, N80.3). Êðèòåðèè âêëþ÷åíèÿ 
â îñíîâíóþ ãðóïïó: âîçðàñò 18–45 ëåò, ìîðôîëîãè÷å-
ñêîå ïîäòâåðæäåíèå äèàãíîçà ÍÃÝ, îòñóòñòâèå ñîïóò-
ñòâóþùèõ âîñïàëèòåëüíûõ è àóòîèììóííûõ çàáîëåâà-
íèé. Ãðóïïó ñðàâíåíèÿ ñîñòàâèëè 10 ïàöèåíòîê (ñðåä-
íèé âîçðàñò (32,8 ± 7,1) ãîäà) ñ äîáðîêà÷åñòâåííûìè 
íîâîîáðàçîâàíèÿìè ÿè÷íèêîâ (D27). Êðèòåðèè âêëþ÷å-
íèÿ â ãðóïïó ñðàâíåíèÿ: âîçðàñò 18–45 ëåò, ìîðôîëî-
ãè÷åñêîå ïîäòâåðæäåíèå äîáðîêà÷åñòâåííîé êèñòû 
ÿè÷íèêà (ãèñòîëîãè÷åñêèå âàðèàíòû íîâîîáðàçîâàíèé: 
ôóíêöèîíàëüíûå, ñåðîçíûå êèñòû ÿè÷íèêîâ), îòñóòñò-
âèå ñîïóòñòâóþùèõ âîñïàëèòåëüíûõ è àóòîèììóííûõ 
çàáîëåâàíèé. Ó âñåõ ïàöèåíòîê ïîëó÷åíî äîáðîâîëüíîå 
èíôîðìèðîâàííîå ñîãëàñèå íà ïðîâåäåíèå èññëåäîâà-
íèÿ. Ó êàæäîé ïàöèåíòêè áûë ñîáðàí ñåìåéíûé, íà-
ñëåäñòâåííûé àíàìíåç, èíôîðìàöèÿ î ïðîôåññèîíàëü-
íîé äåÿòåëüíîñòè, îáðàçîâàíèè, ïåðåíåñåííûõ çàáîëå-
âàíèÿõ, ìåíñòðóàëüíîé ôóíêöèè, óòî÷íåíû òå÷åíèå è 
èñõîä ïðåäûäóùèõ áåðåìåííîñòåé. Ïî äàííûì èññëå-

äîâàíèÿ íå îáíàðóæåíî ñòàòèñòè÷åñêè çíà÷èìûõ ðàç-
ëè÷èé ìåæäó ãðóïïàìè ïðè îöåíêå ñîöèàëüíîãî ñòàòó-
ñà (χ2 ñ ïîïðàâêîé Éåòñà = 0,08, p = 0,774) è íàëè÷èÿ 
âðåäíûõ ïðèâû÷åê (χ2 ñ ïîïðàâêîé Éåòñà = 0,03, 
p = 0,854). Ïîëó÷åííûå äàííûå ïîçâîëÿþò ñóäèòü îá 
îäíîðîäíîñòè èññëåäóåìûõ ãðóïï.  

Áîëüíûì îáåèõ ãðóïï ïðîâîäèëîñü óëüòðàñîíî-
ãðàôè÷åñêîå èññëåäîâàíèå îðãàíîâ ìàëîãî òàçà ïî 
îáùåïðèíÿòûì ìåòîäèêàì èññëåäîâàíèÿ. Ïðè îöåíêå 
æàëîá ïàöèåíòîê íà òàçîâûå áîëè ìû èñïîëüçîâàëè 
øêàëû NRC (Numerical Rating Scale) è B’n’B (Biberoglu 
and Behrman), êîòîðûå ïðåäñòàâëÿþò ñîáîé âèçóàëü-
íóþ ñóáúåêòèâíóþ îöåíêó áîëåâîãî ñèíäðîìà [22]. 
Îñíîâíîå îòëè÷èå øêàëû B’n’B çàêëþ÷àåòñÿ â òîì, ÷òî 
îíà ó÷èòûâàåò âûðàæåííîñòü áîëåâîãî ñèíäðîìà â 
çàâèñèìîñòè îò ôàçû ìåíñòðóàëüíîãî öèêëà è ïîëîâûõ 
êîíòàêòîâ.  

Èíòðàîïåðàöèîííî îïðåäåëÿëàñü ðàñïðîñòðàíåí-
íîñòü ãåíèòàëüíîãî ýíäîìåòðèîçà, âûðàæåííîñòü ñïà-
å÷íîãî ïðîöåññà â ñîîòâåòñòâèè ñ êëàññèôèêàöèåé 
Àìåðèêàíñêîãî îáùåñòâà ôåðòèëüíîñòè (rAFS), ñòà-
äèéíîñòü ïðîöåññà ïî êëàññèôèêàöèè Íàó÷íîãî öåí-
òðà àêóøåðñòâà, ãèíåêîëîãèè è ïåðèíàòîëîãèè Ðîññèé-
ñêîé àêàäåìèè ìåäèöèíñêèõ íàóê (ÐÀÌÍ). 

Âçÿòèå âåíîçíîé êðîâè äëÿ ïîëó÷åíèÿ ñûâîðîòêè 
ïðîâîäèëè â âàêóóìíóþ ïðîáèðêó ñ ðàçäåëèòåëüíûì 
ãåëåì è àêòèâàòîðîì ñâåðòûâàíèÿ îáúåìîì 8 ìë íåïî-
ñðåäñòâåííî â äåíü îïåðàöèè, äî íà÷àëà õèðóðãè÷åñêî-
ãî âìåøàòåëüñòâà. Ïåðèòîíåàëüíóþ æèäêîñòü â îáúåìå 
2 ìë ó êàæäîé ïàöèåíòêè çàáèðàëè èíòðàîïåðàöèîííî 
èç ðåêòîâàãèíàëüíîãî êàðìàíà áðþøèíû ïðè ïîìîùè 
àêâàïóðàòîðà. Çàáîð ÏÆ ïðîâîäèëè äî íà÷àëà õèðóð-
ãè÷åñêîãî óäàëåíèÿ ýíäîìåòðèîèäíûõ î÷àãîâ è íåìåä-
ëåííî ïîìåùàëè â ïðîáèðêó ñ ãåïàðèíîì ëèòèÿ. 

Îáðàçöû âåíîçíîé êðîâè öåíòðèôóãèðîâàëè ÷åðåç 
30 ìèí îò ìîìåíòà âçÿòèÿ â ðåæèìå – 3000 îá/ìèí  
â òå÷åíèå 15 ìèí, îáðàçöû ïåðèòîíåàëüíîé æèäêîñòè – 
ñðàçó æå ïîñëå âçÿòèÿ â ðåæèìå – 2000 îá/ìèí â òå÷å-
íèå 10 ìèí. Ïîñëå öåíòðèôóãèðîâàíèÿ ïîëó÷åííóþ ñûâî-
ðîòêó è ñóïåðíàòàíò ïåðèòîíåàëüíîé æèäêîñòè àëèêâî-
òèðîâàëè è çàìîðàæèâàëè ïðè òåìïåðàòóðå –70 °Ñ.  

Â èññëåäóåìûõ îáðàçöàõ ïîñðåäñòâîì èììóíîôåð-
ìåíòíîãî àíàëèçà îïðåäåëÿëè êîíöåíòðàöèþ íåîïòå-
ðèíà. Èñïîëüçîâàëè òåñò-ñèñòåìó Neopterin ELISA Kit 
(IBL, Ãåðìàíèÿ). 

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ äàííûõ 
ïðîâîäèëè ñòàíäàðòíûìè ìåòîäàìè ñ ïîìîùüþ ïàêåòà 
Statistica 6.0 for Windows. Äëÿ îöåíêè çíà÷èìîñòè ðàç-
ëè÷èé ìåæäó ãðóïïàìè ñðàâíåíèÿ èñïîëüçîâàëè êðè-
òåðèè Ìàííà–Óèòíè è χ2 ñ ïîïðàâêîé Éåòñà (äëÿ ìà-
ëûõ âûáîðîê). Ðàçëè÷èÿ îöåíèâàëè êàê çíà÷èìûå ïðè 
p < 0,05. Êîýôôèöèåíò ðàíãîâîé êîððåëÿöèè Ñïèðìå-
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íà ïðèìåíÿëè äëÿ îïðåäåëåíèÿ âçàèìîñâÿçè ìåæäó 
êîíöåíòðàöèåé ìàðêåðà è âûðàæåííîñòüþ áîëåâîãî 
ñèíäðîìà, ðàñïðîñòðàíåííîñòüþ ïàòîëîãè÷åñêîãî è 
ñïàå÷íîãî ïðîöåññîâ. 

Результаты и обсуждение 

Çíà÷åíèÿ êîíöåíòðàöèè íåîïòåðèíà â áèîëîãè÷å-
ñêèõ æèäêîñòÿõ ïàöèåíòîê èññëåäóåìûõ ãðóïï ïðåä-
ñòàâëåíû â òàáë. 1. Ñòàòèñòè÷åñêè çíà÷èìûõ ðàçëè÷èé 
ìåæäó ãðóïïàìè ïî êîíöåíòðàöèè èññëåäóåìîãî ìàð-
êåðà â ÏÆ (U = 59; ð = 0,948) è âåíîçíîé êðîâè 
(U = 67,5; ð = 1,0) íå âûÿâëåíî. Ñëåäîâàòåëüíî, íå-
âîçìîæíî èñïîëüçîâàòü èíôîðìàöèþ î êîíöåíòðàöèè 
íåîïðåòèíà â áèîëîãè÷åñêèõ æèäêîñòÿõ äëÿ äèôôå-
ðåíöèàëüíîé äèàãíîñòèêè ìåæäó ÝÌ è äðóãèìè äîá-
ðîêà÷åñòâåííûìè íîâîîáðàçîâàíèÿìè ÿè÷íèêîâ. 

Êîíöåíòðàöèÿ íåîïòåðèíà â áèîëîãè÷åñêèõ æèä-
êîñòÿõ ó ïàöèåíòîê îñíîâíîé ãðóïïû ïðåäñòàâëåíà â 
òàáë. 2. Êàê âèäíî èç òàáëèöû, îòñóòñòâóþò ñòàòèñòè-

÷åñêè çíà÷èìûå êîððåëÿöèè ìåæäó êîíöåíòðàöèåé 
ìàðêåðà â ñûâîðîòêå êðîâè è âûðàæåííîñòüþ áîëåâî-
ãî ñèíäðîìà, ðàñïðîñòðàíåííîñòüþ ñïàå÷íîãî è ïàòî-
ëîãè÷åñêîãî ïðîöåññîâ. Áåçóñëîâíî, ñîäåðæàíèå íåîï-
òåðèíà â êðîâè îáóñëîâëåíî áîëüøèì êîëè÷åñòâîì 
íåçàâèñèìûõ ôàêòîðîâ [16], â òîì ÷èñëå îò íåäîñòàòêà 
îïðåäåëåííûõ âèòàìèíîâ â ðàöèîíå ïèòàíèÿ (B6, B12, 
C, D, E) [9]. Õðîíè÷åñêèå âîñïàëèòåëüíûå èëè àóòî-
èììóííûå çàáîëåâàíèÿ ìîãóò áûòü íå äèàãíîñòèðîâà-
íû ó êîíêðåòíîé ïàöèåíòêè, îêàçûâàÿ ïðè ýòîì âëèÿ-
íèå íà èçìåíåíèå êîíöåíòðàöèè íåîïðåòèíà â êðîâè 
[12]. Ïîýòîìó êîíöåíòðàöèþ íåîïòåðèíà â ñûâîðîòêå 
íåëüçÿ ñ÷èòàòü ñïåöèôè÷íûì ìàðêåðîì íàëè÷èÿ èëè 
òÿæåñòè ÝÌ, â îòëè÷èè îò çàáîëåâàíèé, ñîïðîâîæ-
äàþùèìèñÿ ñèñòåìíûì íàðóøåíèåì èììóííîãî îòâåòà. 
Òàê, ïî äàííûì M.M. Abu Shady è ñîàâò., ïîâûøåíèå 
ñîäåðæàíèÿ íåîïòåðèíà â ñûâîðîòêå êðîâè ìîæåò îç-
íà÷àòü ñòèìóëÿöèþ èììóííîãî îòâåòà ó ïàöèåíòîâ ñ 
þâåíèëüíûì ðåâìàòîèäíûì àðòðèòîì [7]. 

Ò à á ë è ö à  1  

äÓÌˆÂÌÚ‡ˆËfl ÌÂÓÔÚÂËÌ‡ ‚ Ò˚‚ÓÓÚÍÂ Ë ÔÂËÚÓÌÂ‡Î¸ÌÓÈ ÊË‰ÍÓÒÚË ‚ „ÛÔÔ‡ı Ò‡‚ÌÂÌËfl 

Ñîäåðæàíèå ìàðêåðà â ñûâîðîòêå,  
Me [25%; 75%] 

Ñîäåðæàíèå ìàðêåðà â ïåðèòîíåàëüíîé 
æèäêîñòè, Me [25%; 75%] 

Ðàçëè÷èÿ ìåæäó ãðóïïàìè (ïîêàçàòåëü  
Ìàííà–Óèòíè): U; p 

À1 
Îñíîâíàÿ ãðóïïà, 

n = 16 

Á1 
Ãðóïïà ñðàâíåíèÿ, 

n = 10 

À2 
Îñíîâíàÿ ãðóïïà, 

n = 16 

Á2 
Ãðóïïà ñðàâíåíèÿ, 

n = 10 
Ìåæäó À1 è À2 Ìåæäó À1 è Á1 Ìåæäó À2 è Á2

5,39 [4,37; 5,86] 5,01 [4,39; 6,02] 4,53 [2,87;5,22] 4,68 [4,17; 5,22] 78,0; ð = 0,152 67,5; ð = 1,0 59; ð = 0,948 

Ò à á ë è ö à  2  

ÇÁ‡ËÏÓÒ‚flÁ¸ ÍÓÌˆÂÌÚ‡ˆËË ÌÂÓÔÚÂËÌ‡ ‚ ·ËÓÎÓ„Ë˜ÂÒÍËı ÊË‰ÍÓÒÚflı Ë ÍÎËÌË˜ÂÒÍËı ÒËÏÔÚÓÏÓ‚ Û Ô‡ˆËÂÌÚÓÍ Ò Ì‡ÛÊÌ˚Ï „ÂÌËÚ‡Î¸Ì˚Ï 
˝Ì‰ÓÏÂÚËÓÁÓÏ 

Êëèíè÷åñêèé ñèìïòîì 

Âûðàæåííîñòü áîëåâîãî ñèíäðîìà 

Êîíöåíòðàöèÿ íåîïòåðèíà 

ïî øêàëå B’n’B ïî øêàëå NRC 

Ðàñïðîñòðàíåííîñòü ÍÃÝ, 
øêàëà rAFS 

Âûðàæåííîñòü ñïàå÷íîãî 
ïðîöåññà, øêàëà rAFS 

Â âåíîçíîé êðîâè r = 0,42; p = 0,12 r = 0,46; p = 0,09 r = 0,50; p = 0,06 r = 0,25; p = 0,36 
Â ïåðèòîíåàëüíîé æèäêîñòè r = 0,545; ð = 0,04 r = 0,36; p = 0,20 r = 0,60; p = 0,05 r = 0,49; p = 0,13 

 

Ï ð è ì å ÷ à í è å. r – êîýôôèöèåíò ðàíãîâîé êîððåëÿöèè Ñïèðìåíà. 

 

Ðèñ. 1. Êîððåëÿöèÿ ìåæäó áîëåâûì ñèíäðîìîì ïî øêàëå B’n’B è 
êîíöåíòðàöèåé íåîïòåðèíà â ïåðèòîíåàëüíîé æèäêîñòè ó ïàöèåíòîê 
 îñíîâíîé ãðóïïû, r = 0,545, ð = 0,044 

Âûÿâëåíà âçàèìîñâÿçü ìåæäó êîíöåíòðàöèåé èññëå-
äóåìîãî áåëêà â ÏÆ è óðîâíåì áîëåâîãî ñèíäðîìà. Îá-
íàðóæåíà ïîëîæèòåëüíàÿ êîððåëÿöèÿ ñðåäíåé ñèëû ìå-
æäó áîëåâûì ñèíäðîìîì ïî øêàëå B’n’B è óðîâíåì íåîï-
òåðèíà â ÏÆ ïàöèåíòîê ñ ÝÌ (r = 0,545, ð = 0,04) 
(ðèñ. 1). Ñòàòèñòè÷åñêè çíà÷èìîé âçàèìîñâÿçè ìåæäó 
êîíöåíòðàöèåé ìàðêåðà è óðîâíåì áîëåâîãî ñèíäðîìà 
ïî øêàëå NRCíå îáíàðóæåíî (r = 0,362, p = 0,20). Âû-
ðàæåííîñòü áîëåâîãî ñèíäðîìà çàâèñèò îò ðàñïðîñòðà-
íåííîñòè ñïàå÷íîãî ïðîöåññà ïðè ÝÌ è ãëóáèíû èíâà-
çèè [24]. Ïðè èñïîëüçîâàíèè øêàëû B’n’B èíòåíñèâíîñòü 
áîëè îöåíèâàåòñÿ êàê âî âðåìÿ ìåíñòðóàöèè, òàê è âíå 
çàâèñèìîñòè îò íåå, ñëåäîâàòåëüíî, äàííàÿ øêàëà áîëåå 
ïîëíî îòðàæàåò ðàçíîîáðàçèå áîëåâîãî ñèíäðîìà ïàöè-
åíòêè, ïî ñðàâíåíèþ ñ ãðàäàöèåé NRC è ïîäîáíûìè. 



 Оригинальные статьи 
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Ò à á ë è ö à  3  

ê‡ÒÔÂ‰ÂÎÂÌËÂ Ô‡ˆËÂÌÚÓÍ Ò çÉù Ì‡ „ÛÔÔ˚ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÍÓÌˆÂÌÚ‡ˆËË ÌÂÓÔÚÂËÌ‡ ‚ ÔÂËÚÓÌÂ‡Î¸ÌÓÈ ÊË‰ÍÓÒÚË ÌËÊÂ Ë ‚˚¯Â ÏÂ‰Ë‡Ì˚ 
(4,53 ÌÏÓÎ¸/Î) 

Êîíöåíòðàöèÿ íåîïòåðèíà, íìîëü/ë 
Âàðèàíò ðàñïðîñòðàíåííîñòè ÍÃÝ, êîëè÷åñòâî ñëó÷àåâ 

Ìåíüøå 4,53 Áîëüøå 4,53 
Ñòàäèÿ ÍÃÝ ïî øêàëå 

ÐÀÌÍ 

Îäíîñòîðîííåå ïîðàæåíèå ÿè÷íèêà èëè ìàëûå ôîðìû ýíäîìåò-
ðèîçà òàçîâîé áðþøèíû 

 
5 

 
3 

 
I, II 

Äâóñòîðîííåå ïîðàæåíèå ÿè÷íèêîâ è (èëè) òàçîâîé áðþøèíû 1 6 III, IV 
 

Ï ð è ì å ÷ à í è å. χ2 ñ ïîïðàâêîé Éåòñà = 1,89, p = 0,170. 

Ïðè ðàñïðåäåëåíèè ïàöèåíòîê ñ ýíäîìåòðèîçîì íà 
ãðóïïû â çàâèñèìîñòè îò óðîâíÿ íåîïòåðèíà â ÏÆ (âû-
øå èëè íèæå ìåäèàíû – 4,53 íìîëü/ë) îáðàùàåò íà ñåáÿ 
âíèìàíèå ïðåîáëàäàíèå â ãðóïïå ñ íèçêèì óðîâíåì ðàñ-
ñìàòðèâàåìîãî ìàðêåðà ìàëûõ ôîðì ÝÌ èëè îäíîñòî-
ðîííåãî ïîðàæåíèÿ ÿè÷íèêîâ (òàáë. 3). Â ãðóïïå ñ ïî-
âûøåííûì ñîäåðæàíèåì íåîïòåðèíà, ïî ñðàâíåíèþ ñ 
ìåäèàíîé, ïðåîáëàäàåò äâóñòîðîííåå ïîðàæåíèå ÿè÷-
íèêîâ èëè îäíîñòîðîííèé ïðîöåññ ñ âîâëå÷åíèåì òàçî-
âîé áðþøèíû. Îäíàêî íà îñíîâàíèè ïîëó÷åííûõ äàí-
íûõ íåâîçìîæíî ñäåëàòü âûâîä î ñâÿçè ñîäåðæàíèÿ 
èññëåäóåìîãî áåëêà è ðàñïðîñòðàíåííîñòè ïàòîëîãè÷å-
ñêîãî ïðîöåññà ïðè ÍÃÝ, ïîñêîëüêó ýòè ðàçëè÷èÿ íå 
áûëè ñòàòèñòè÷åñêè çíà÷èìûìè (χ2 ñ ïîïðàâêîé Éåò-
ñà = 1,89, p = 0,17). 

Ïî äàííûì ðÿäà íàó÷íûõ èññëåäîâàíèé, èçìåíå-
íèå àêòèâíîñòè ìàêðîôàãîâ ó ïàöèåíòîê ñ ýíäîìåò-
ðèîçîì ìîæåò ïðèâåñòè ê áîëüøåé ðàñïðîñòðàíåííî-
ñòè è âûðàæåííîñòè ïàòîëîãè÷åñêîãî ïðîöåññà [18]. 
Ïðè èññëåäîâàíèè çàâèñèìîñòè ìåæäó óðîâíåì íåîï-
òåðèíà â ÏÆ ïàöèåíòîê ñ ÝÌ è ðàñïðîñòðàíåííîñòüþ 
ýíäîìåòðèîçà âûÿâëåíà ïîëîæèòåëüíàÿ êîððåëÿöèÿ 
ñðåäíåé ñèëû ïî øêàëå rAFS (r = 0,598, p = 0,05) 
(ðèñ. 2). Îáðàçîâàíèå ýíäîìåòðèîèäíîé òêàíè ïîäðà-
çóìåâàåò íàëè÷èå óñòîé÷èâîãî ìåñòíîãî âîñïàëèòåëü-
íîãî îòâåòà [8]. Ïîâûøåíèå êîíöåíòðàöèè íåîïòåðèíà 
â ÏÆ ìîæåò ñâèäåòåëüñòâîâàòü î áîëüøåé ñåêðåòè-
ðóþùåé àêòèâíîñòè ìàêðîôàãîâ, êîòîðûå âûäåëÿþò 
ìåäèàòîðû âîñïàëåíèÿ. Êàê ñëåäñòâèå, çàïóñêàåòñÿ 
êàñêàä âîñïàëèòåëüíûõ ðåàêöèé, ïîääåðæèâàþùèé 
ñîõðàíåíèå ýíäîìåòðèîèäíîãî î÷àãà. Èíòåðåñíûì 
ïðåäñòàâëÿåòñÿ ïîèñê âçàèìîñâÿçè ìåæäó àêòèâíîñòüþ 
ìàêðîôàãîâ è âûðàæåííîñòüþ ñïàå÷íîãî ïðîöåññà ïðè 
ÝÌ. Äîêàçàíî, ÷òî îáðàçîâàíèå ñïàåê ïðè ÍÃÝ çàâè-
ñèò îò ñîñòîÿíèÿ ÏÆ è òàçîâîé áðþøèíû [1], ïðè 
ýòîì íàðóøåíèå öåëîñòíîñòè áðþøèíû íå ÿâëÿåòñÿ 
îáÿçàòåëüíûì óñëîâèåì [15]. Ìàêðîôàãè òàçîâîé 
áðþøèíû äèôôåðåíöèðóþòñÿ â ôèáðîáëàñòû, êîòîðûå 
ñèíòåçèðóþò è âûäåëÿþò âî âíåêëåòî÷íóþ ñðåäó êîë-
ëàãåíîâûå âîëîêíà, îáðàçóþùèå íåïðåðûâíóþ ñîåäè-
íèòåëüíîòêàííóþ ñòðóêòóðó, ïîêðûòóþ êëåòêàìè ìå-
çîòåëèÿ (ñïàéêà). Îäíàêî â íàøåì èññëåäîâàíèè  

ñòàòèñòè÷åñêè çíà÷èìîé êîððåëÿöèè ìåæäó êîíöåí-
òðàöèåé íåîïòåðèíà â ÏÆ ïàöèåíòîê ñ ÝÌ è ðàñïðî-
ñòðàíåííîñòüþ ñïàå÷íîãî ïðîöåññà ïðè ÝÌ ïî øêàëå 
rAFS íå îáíàðóæåíî (r = 0,487, p = 0,13), ÷òî, âåðî-
ÿòíî, ñâÿçàíî ñ ìàëûì ÷èñëîì âûáîðêè.  

 

Ðèñ. 2. Çàâèñèìîñòü êîíöåíòðàöèè íåîïòåðèíà â ïåðèòîíåàëüíîé 
æèäêîñòè îò ðàñïðîñòðàíåííîñòè ýíäîìåòðèîçà ïî øêàëå rAFS, 
 r = 0,598, p = 0,051 

 
Ó ïàöèåíòêè ñ ïåðôîðàöèåé ýíäîìåòðèîèäíîé êèñ-

òû íàáëþäàëîñü çíà÷èòåëüíîå ïîâûøåíèå êîíöåíòðà-
öèè íåîïòåðèíà â ÏÆ (ñòàòèñòè÷åñêèé âûáðîñ – 
24 íìîëü/ë) ïðè åãî êîíöåíòðàöèè â êðîâè ó äàííîé 
ïàöèåíòêè 5,08 íìîëü/ë, íå âûõîäÿùåé çà ïðåäåëû 25–
75% èíòåðâàëà çíà÷åíèé, ïîëó÷åííûõ â èññëåäóåìîé 
ãðóïïå (5,39 [4,37; 5,86] íìîëü/ë). Äàííûé ðåçóëüòàò 
ñîãëàñóåòñÿ ñ ïðåäïîëàãàåìûì ìåõàíèçìîì ðàñïðî-
ñòðàíåíèÿ ïàòîëîãè÷åñêîãî ïðîöåññà ïðè ÍÃÝ ïóòåì 
ïåðôîðàöèè ýíäîìåòðèîäíûõ îáðàçîâàíèé. Ïðè íàðó-
øåíèè öåëîñòíîñòè ýíäîìåòðèîèäíîé êèñòû íåîïòåðèí 
èç åå ïîëîñòè ïîïàäàåò â ìàëûé òàç, ñëåäîâàòåëüíî, 
åãî âûñîêàÿ êîíöåíòðàöèÿ â ÏÆ ó äàííîé ïàöèåíòêè 
ìîæåò ñâèäåòåëüñòâîâàòü î ïîâûøåííîé êîíöåíòðàöèè 
íåîïòåðèíà èìåííî â ïîëîñòè ýíäîìåòðèèîäíîé êèñòû. 
Ýòî ñîîòâåòñòâóåò äàííûì, ïîëó÷åííûì B. Melichar è 
ñîàâò., êîòîðûå óêàçûâàþò íà ïîâûøåííûé óðîâåíü 
ìàðêåðà â ìèêðîîêðóæåíèè îïóõîëè [14].  
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Выводы 

1. Âûÿâëåííàÿ êîððåëÿöèîííàÿ âçàèìîñâÿçü ìåæäó 
îöåíêîé áîëåâîãî ñèíäðîìà ïî øêàëå B’n'B è êîíöåí-
òðàöèåé íåîïòåðèíà ïîçâîëÿåò ïðèìåíèòü äàííóþ 
øêàëó äëÿ êîìïëåêñíîé îöåíêè âûðàæåííîñòè ÍÃÝ. 
Ïðèìåíåíèå øêàëû Â’n’B òàêæå ìîæåò áûòü îäíèì èç 
êðèòåðèåâ ðåìèññèè çàáîëåâàíèÿ.  

2. Îäíèì èç ôàêòîðîâ, âëèÿþùèõ íà ðàñïðîñòðà-
íåííîñòü ÍÃÝ, âûñòóïàåò íåñîâåðøåíñòâî íåñïåöèôè-
÷åñêèõ ôàêòîðîâ ïåðèòîíåàëüíîé çàùèòû, â ÷àñòíîñòè 
ðàáîòû ìàêðîôàãîâ, êîòîðîå ïðîÿâëÿåòñÿ â ïðÿìîé 
êîððåëÿöèîííîé çàâèñèìîñòè êîíöåíòðàöèè íåîïòåðè-
íà â ïåðèòîíåíàëüíîé æèäêîñòè îò ðàñïðîñòðàíåííî-
ñòè çàáîëåâàíèÿ (r = 0,598, p = 0,05). Îäíàêî èíôîð-
ìàöèÿ î êîíöåíòðàöèè íåîïòåðèíà â áèîëîãè÷åñêèõ 
æèäêîñòÿõ íå ìîæåò áûòü èñïîëüçîâàíà äëÿ äèôôå-
ðåíöèàëüíîé äèàãíîñòèêè ìåæäó ýíäîìåòðèîçîì è 
äðóãèìè äîáðîêà÷åñòâåííûìè íîâîîáðàçîâàíèÿìè ÿè÷-
íèêîâ (U = 59; ð = 0,95). 

3. Îïðåäåëåíèå êîíöåíòðàöèè íåîïòåðèíà â âåíîç-
íîé êðîâè ïàöèåíòîê ñ ÍÃÝ íå ÿâëÿåòñÿ êðèòåðèåì 
äëÿ ïðîãíîçèðîâàíèÿ òÿæåñòè çàáîëåâàíèÿ. Íåîáõî-
äèìû äàëüíåéøåå èçó÷åíèå íåñïåöèôè÷åñêèõ ïåðèòî-
íåàëüíûõ ôàêòîðîâ çàùèòû ó ïàöèåíòîê ñ ÍÃÝ, ïîèñê 
êîððåëÿöèîííûõ âçàèìîñâÿçåé ìåæäó êîíöåíòðàöèåé 
äàííûõ ôàêòîðîâ â ÏÆ è âåíîçíîé êðîâè äëÿ îïðåäå-
ëåíèÿ âîçìîæíîñòè ìàëîèíâàçèâíîé äèàãíîñòèêè ðàñ-
ïðîñòðàíåííîñòè ÍÃÝ. 
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THE ROLE OF NEOPTERIN AS A POSSIBLE DIAGNOSTIC MARKER PREVALENCE 

EXTERNAL GENITAL ENDOMETRIOSIS 

Novikova Ye.I.1, 2, Novikov D.G.1, Indutny A.V.1 

1 Omsk State Medical University, Omsk, Russian Federation 
2 Clinical Medical Unit no. 9, Omsk, Russian Federation 

ABSTRACT 

Objective. Todetermine the diagnostic value of neopterin as a marker of dysfunction of peritoneal im-
mune factors for estimating the severity of external genital endometriosis (EGE). 

Material and methods. The concentration of neopterin in the peritoneal fluid (PF) and venous blood of 
16 patients with EGE and 10 patients with benign ovarian cysts were evaluated. 

Results. There wasn’t significant relationship between the concentration of the neopterin in the venous 
blood and clinical data. There weren't significant relationship between the concentration of the neop-
terin in the venous blood and clinical data. There were the significant correlation between the concen-
tration of neopterin in the PF of patients with EGE and pain by the B'n'B scale (r = 0.545, p = 0.044) 
and pain by NRC scale of (r = 0.362 p = 0.203). There were correlation between the concentration of 
neopterin in the PF of patients with EGE and the severity of endometriosis by rAFS scale (r = 0.598, 
p = 0.051), and between the neopterin concentration in PF and adhesions (r = 0.487, p = 0.128). 

Conclusion. Thus, it is possible to use the the neopterin concentrations in the PF of patients with EGE 
as a marker of disease severity and as a predictor of recurrence endometriosis. 

KEY WORDS: neopterin, external genital endometriosis, peritoneal fluid. 

Bulletin of Siberian Medicine, 2015, vol. 14, no. 6, pp. 54–60 

 
 

References 

1. Burlev V.A., Dubinskaya Ye.D., Il'yasova N.A. et al. Angio-
genez i proliferaciya v spaikah bryushiny malogo taza u 
bol'nyh s peritoneal'noy formoy endometrioza [Angiogenesis 
and the proliferation of adhesions in the pelvic peritoneum 
in patients with peritoneal form of endometriosis]. Problemy 
reprodukcii, 2011, vol. 4, pp. 10–18. (in Russian). 

2. Zorina V.N., Promzeleva N.V., Tretyakova T.V., Bazheno-
va L.G., Ryabicheva T.G. Izmeneniya citokinovogo profilya, a 
takzhe urovney belkov transporterov pri proliferativnyh zabo-
levaniyah pridatkov matki [Changes of Cytokine profile and 
transporter protein levels in proliferative disorders of uterine 
system]. Medicinskaya immunologiya – Medical Immunol-
ogy, 2009, vol. 11, no. 2–3, pp. 185–190 (in Russian). 

3. Ischenko A.I., Kudrina Ye.A. Endometrioz: sovremennye 
aspekty [Endometriosis: modern aspects]. Moscow, MIA 
Publ., 2008. 176 p. (in Russian). 

4. Kononov A.V., Mozgovoy S.I., Mozgovaya Ye.I. et al. En-
dometrioz: teorii proishozhdeniya [Endometriosis: theories 

of origin]. Omskiy nauchnyj vestnik – Omsk Scientific Bul-
letin, 2008, vol. 1, no. 65, pp. 32–36. (in Russian). 

5. Kundokhova M.S. Kliniko-immunologicheskie kriterii ran-
nego prognozirovaniya recidivov naruzhnogo genital'nogo 
endometrioza. Avtoref. dis. kand. med. nauk [Clinical and 
immunological criteria for early prediction of recurrence of 
external genital endometriosis: Author. Dis. cand. med. 
Sci.]. Moscow, 2012. 25 p. (in Russian). 

6. Adamyan L.V., Andreyeva Ye.N., Apolikhina I.A. et al. 
Endometrioz: diagnostika, lechenie i reabilitaciya: Feder-
al'nye klinicheskie rekomendacii po vedeniyu bol'nyh  
[Endometriosis: diagnosis, treatment and rehabilitation: the 
Federal Clinical Guidelines for the Management of Patients]. 
Moscow, 2013. P. 65 (in Russian). 

7. Abu Shady M.M., Fathy H.A., Ali A. et al. http://www. 
ncbi.nlm.nih.gov/pubmed/?term=Youness% 20 ER % 5 BAu-
thor%5D&cauthor=true&cauthor_uid=25727025 Association 
of neopterin as a marker of immune system activation and 
juvenile rheumatoid arthritis activity. J. Pediatr, (Rio J), 
2015. Epub. ahead of print. 



Новикова Е.И., Новиков Д.Г., Индутный А.В. Роль неоптерина как возможного диагностического маркера распространенности НГЭ 
 

60 Бюллетень сибирской медицины, 2015, том 14, № 6, с. 54–60 

8. Capobianco A., Rovere-Querini P. Endometriosis, a disease 
of the macrophage. Front Immunol., 2013, vol. 4, pp. 9. 

9. Capuron L., Geisler S., Kurz K.A. et al. Activated immune 
system and inflammation in healthy ageing: relevance for 
tryptophan and neopterinmetabolism. Curr. Pharm. Des., 
2014, vol. 20, no. 38, pp. 6048–57. 

10. Fassbender A., Vodolazkaia A., Saunders P. et al. Bio-
markers of endometriosis. Fertil. Steril., 2013, vol. 99, 
no. 4, pp. 1135–1145. 

11. Gostner J.M., Becker K., Fuchs D. et al. Redox regulation 
of the immune response. Redox Rep., 2013, vol. 18, no. 3, 
pp. 88–94. 

12. Kozłowska-Murawska J., Obuchowicz A.K. Clinical useful-
ness of neopterin. Wiad Lek., 2008, vol. 61, no. 10–12, 
pp. 269–272. 

13. Lv D., Song H., Shi G. Anti-TNF-alpha treatment for pelvic 
pain associated with endometriosis. Cochrane Database Syst. 
Rev., 2010, vol. 3. CD008088. 

14. Melichar B., Solichova D., Freedman R.S. Neopterin as an 
indicator of immune activation and prognosis in patients 
with gynecological malignancies. Int. J. Gynecol. Cancer., 
2006, vol. 16, no. 1, pp. 240–252. 

15. Nair A.S., Nair H.B., Lucidi R.S. et al. Modeling the early 
endometriotic lesion: mesothelium-endometrial cell co-
culture increases endometrial invasion and alters mesothelial 
and endometrial gene transcription. Fertil Steril., 2008, 
vol. 90, no. 4, pp. 1487–1495. 

16. Paddison J.S., Booth R.J., Fuchs D. et al. Peritoneal in-
flammation and fatigue experiences following colorectal sur-
gery: a pilot study. Psychoneuroendocrinology, 2008, 
vol. 33, no. 4, pp. 446–54. 

17. Panel P., Renouvel F. Management of endometriosis: clinical 
and biological assessment. J. Gynecol. Obstet. Biol. Reprod 
(Paris), 2007, vol. 36, no. 2, pp. 119–128.  

18. Riley C.F., Moen M.H., Videm V. Inflammatory markers in 
endometriosis: reduced peritoneal neutrophil response in 
minimal endometriosis. Acta Obstet. Gynecol. Scand., 2007, 
vol. 86, no. 7, pp. 877–881. 

19. Rizner T.L. Diagnostic potential of peritoneal fluid 
biomarkers of endometriosis. Expert Rev. Mol. Diagn., 
2015, vol. 15, no. 4, pp. 557–580. 

20. Sikora J., Anasz-Kondera Z., Mielczarek-Palacz A. Mono-
cyte activity after stimulation by serum of women with en-
dometriosis. Ginekol. Pol., 2007, vol. 78, no. 10, pp. 772–6. 

21. Selcuk I., Bozdag G. Recurrence of endometriosis; risk factors, 
mechanisms and biomarkers; review of the literature. J. Turk. 
Ger. Gynecol. Assoc., 2013, vol. 14, no. 2, pp. 98–103.  

22. Stull D.E., Wasiak R., Kreif N. et al. Validation of the SF-
36 in patients with endometriosis. Qual Life Res., 2014, 
vol. 23, no. 1, pp. 103–117.  

23. Sucher R., Schroecksnadel K., Weiss G. et al. Neopterin, a 
prognostic marker in human malignancies. Cancer Lett., 
2010, vol. 287, no. 1, pp. 13–22. 

24. Vercellini P., Fedele L., Aimi G. et al. Association between 
endometriosis stage, lesion type, patient characteristics and 
severity of pelvic painsymptoms: a multivariate analysis of 
over 1000 patients. Hum. Reprod., 2007, vol. 22, no. 1, 
pp. 266–271. 

25. Yeo S.G., Won Y.S., Lee H.Y. et al. Increased expression of 
pattern recognition receptors and nitric oxide synthase in 
patients with endometriosis, Int. J. Med. Sci., 2013, vol. 10, 
no. 9, pp. 1199–1208. 

 

Novikova Yelena I. (�), Omsk State Medical University, Clinical Medical Unit no. 9, Omsk, Russian Federation. 

Novikov Dmitry G., Omsk State Medical University, Omsk, Russian Federation. 

Indutny Anton V., Omsk State Medical University, Omsk, Russian Federation. 

� Novikova Yelena I., Ph.: +7-913-673-6456, +7 (3812) 58-22-28; e-mail: Elena.novikova.omsk@gmail.com 


