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Ïðîâåäåííîå èññëåäîâàíèå ÿâëÿåòñÿ ÷àñòüþ 
êîìïëåêñíîé íàó÷íî-èññëåäàâàòåëüñêîé ðàáîòè êà-
ôåäðû ïàòîëîãè÷åñêîé àíàòîìèè è ñóäåáíîé ìåäè-
öèíû Çàïîðîæñêîãî ãîñóäàðñòâåííîãî ìåäèöèíñêî-
ãî óíèâåðñèòåòà ïî òåìå «Íîâûå òåõíîëîãèè ðàííåé 
äèàãíîñòèêè îíêîëîãè÷åñêèõ, íåéðî-ýíäîêðèííûõ, 
ñåðäå÷íî-ñîñóäèñòûõ, öåðåáðî-âàñêóëÿðíûõ, àóòî-
èììóííûõ è èíôåêöèîííûõ çàáîëåâàíèé», ¹ ãîñó-
äàðñòâåííîé ðåãèñòðàöèè 0106U003709.

Âñòóïëåíèå. Ìåíèíãèîìû ãîëîâíîãî ìîçãà 
ÿâëÿþòñÿ îäíèìè èç íàèáîëåå ðàñïðîñòðàíåííûõ 
îïóõîëåé ÖÍÑ ó âçðîñëîãî íàñåëåíèÿ [1,7]. Íåîá-
õîäèìîñòü ïîèñêà íîâûõ ñòðàòåãèé ëå÷åíèÿ ìåíèí-
ãèîì ïðèâåëà ê èññëåäîâàíèÿì â îáëàñòè âçàèìî-
äåéñòâèÿ îïóõîëè è èììóííîé ñèñòåìû [1,3,10]. 
Ðàíåå ñîîáùàëîñü, ÷òî ïðèñóòñòâèå èììóíîêëå-
òî÷íûõ èíôèëüòðàòîâ â òàêèõ îïóõîëÿõ, êàê ðàê 
ëåãêîãî, ìåëàíîìà, ðàê ÿè÷íèêà è êîëîðåêòàëüíûé 
ðàê, ìîæåò ñóùåñòâåííî âëèÿòü íà êëèíè÷åñêèé 
ïðîãíîç çàáîëåâàíèÿ [9]. Ñðåäè äðóãèõ ïåðâè÷íûõ 
îïóõîëåé ìîçãà ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ 
â îáëàñòè ïðèìåíåíèÿ èììóíîòåðàïèè ïðîâîäÿòñÿ 
â ãëèîìàõ [5]. 

Õîòÿ ñàìè ìåíèíãèîìû â îñíîâíîì ñîñòîÿò èç 
îïóõîëåâûõ êëåòîê, èìåþòñÿ ñâåäåíèÿ î íàëè÷èè 
èíôèëüòðàöèè âîñïàëèòåëüíûìè è íîðìàëüíûìè 
ðåàêòèâíûìè êëåòêàìè (íàïðèìåð, ìàêðîôàãàìè/
êëåòêàìè ìèêðîãëèè è ëèìôîöèòàìè) â îïóõîëåâîé 
òêàíè ìåíèíãèîì [1,3,8]. Â ñâîþ î÷åðåäü, íåîáõî-
äèìî ïðèíÿòü âî âíèìàíèå, ÷òî ïîâåäåíèå îïóõî-
ëè çàâèñèò íå òîëüêî îò öèòîãåíåòèêè, íî òàêæå îò 
îïóõîëåâîãî ìèêðîîêðóæåíèÿ, ïðåäñòàâëåííîãî 
èììóííûìè êëåòêàìè, êîòîðûå ìîãóò êàê ïîääåð-
æèâàòü ðîñò îïóõîëè, òàê è óãíåòàòü åãî. Â ýòîì îò-
íîøåíèè èçó÷åíèå ðîëè èíôèëüòðèðóþùèõ îïóõîëü 
èììóííûõ êëåòîê ñòàíîâèòñÿ îñîáåííî àêòóàëüíûì 
â ïëàíå îïðåäåëåíèÿ ïðîãíîçà è âîçìîæíîãî âíå-
äðåíèÿ ìåòîäîâ èììóíîòåðàïèè. 

Ðåçóëüòàòû èññëåäîâàíèé çàðóáåæíûõ àâòîðîâ 
ïîäòâåðæäàþò ãåòåðîãåííîñòü êëåòî÷íîãî ñîñòàâà 
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ìåíèíãèîì, ãäå âìåñòå ñ îñíîâíîé ôðàêöèåé îïó-
õîëåâûõ êëåòîê ñèñòåìàòè÷åñêè îáíàðóæèâàåòñÿ 
âàðèàáåëüíàÿ èíôèëüòðàöèÿ òêàíåâûìè ìàêðîôà-
ãàìè, êîòîðûå íàçûâàþò îïóõîëü-àññîöèèðîâàí-
íûìè ìàêðîôàãàìè (ÎÀÌ) è, â ìåíüøåé ñòåïåíè, 
Ò-ëèìôîöèòàìè, ÍÊ-êëåòêàìè è íåáîëüøèì êîëè÷å-
ñòâîì Â-ëèìôîöèòîâ [1,4]. Èììóííûå êëåòêè õîðî-
øî àäàïòèðóþòñÿ ê îêðóæàþùåé ñðåäå, è ðåàãèðóþò 
íà ñèãíàëû îò îêðóæàþùèõ êëåòîê, çàñòàâëÿÿ èõ ìå-
íÿòü ñâîå ïîâåäåíèå. Ìàêðîôàãè ìîãóò ëèáî óñèëè-
âàòü, ëèáî ïîäàâëÿòü ðîñò îïóõîëè, â çàâèñèìîñòè 
îò ñèãíàëîâ, ïîëó÷àåìûõ îò îêðóæàþùåé èõ ñðåäû. 
Ñ÷èòàåòñÿ, ÷òî îïóõîëåâûå êëåòêè ñàìè ìîãóò âëè-
ÿòü íà ïîâåäåíèå ìîíîöèòàðíûõ êëåòîê, ÷òî äåëàåò 
èõ ïîòåíöèàëüíîé òåðàïåâòè÷åñêîé ìèøåíüþ [2,6].

Íåñìîòðÿ íà òî, ÷òî ìíîæåñòâî èññëåäîâàòåëåé 
îïèñûâàþò èíôèëüòðàöèþ ÎÀÌ ðàçíûõ òèïîâ îïó-
õîëåé, äàííûå îá èõ ôåíîòèïå è ôóíêöèîíàëüíûõ 
ñâîéñòâàõ â ìåíèíãèîìàõ êðàéíå îãðàíè÷åííûå. Ïî-
íèìàíèå ðîëè èíôèëüòðèðóþùèõ èììóííûõ êëåòîê 
â ìåíèíãèîìàõ, ñðåäè êîòîðûõ âàæíàÿ ðîëü ïðèíàä-
ëåæèò ÎÀÌ, èìååò ðåøàþùåå çíà÷åíèå äëÿ áóäóùå-
ãî ïðèìåíåíèÿ èììóíîòåðàïèè.

Öåëü ðàáîòû. Èçó÷èòü âûðàæåííîñòü èíôèëü-
òðàöèè è îñîáåííîñòè ðàñïðåäåëåíèÿ ÎÀÌ â îïóõî-
ëåâîé òêàíè äîáðîêà÷åñòâåííûõ è çëîêà÷åñòâåííûõ 
ìåíèíãèîì ãîëîâíîãî ìîçãà.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Â ðàáîòå èç-
ó÷åí îïåðàöèîííûé ìàòåðèàë – óäàëåííûå âî âðåìÿ 
íåéðîõèðóðãè÷åñêèõ îïåðàöèé ìåíèíãèîìû ãîëîâ-
íîãî ìîçãà ó 30 áîëüíûõ, â âîçðàñòå îò 25 äî 67 ëåò. 
Â ñîîòâåòñòâèè ñ ãèñòîëîãè÷åñêîé êëàññèôèêàöèåé 
ÂÎÇ (2007), ñðåäè äîáðîêà÷åñòâåííûõ ìåíèíãèîì 
(grade I) áûëè èçó÷åíû ìåíèíãîòåëèîìàòîçíûå âà-
ðèàíòû ìåíèíãèîì (n = 6), ïåðåõîäíûå (n=6), ôèáðî-
áëàñòè÷åñêèå (n=6) è àíãèîìàòîçíûå (n= 2). Ãðóïïó 
àíàïëàñòè÷åñêèõ ìåíèíãèîì (grade III) ñîñòàâèëè 10 
ñëó÷àåâ (n = 10), â 5 èç êîòîðûõ íàáëþäàëñÿ ðåöè-
äèâ îïóõîëè. Ñðåäè äîáðîêà÷åñòâåííûõ ìåíèíãèîì 
85% èìåëè êîíâåêñèòàëüíóþ ëîêàëèçàöèþ, 10% – 
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ñóáòåíòîðèàëüíóþ è 5% ëîêàëèçîâàëîñü â îáëàñòè 
ôàëüêñà. Â ãðóïïå àíàïëàñòè÷åñêèõ ìåíèíãèîì 10% 
îïóõîëåé ëîêàëèçîâàëîñü â îáëàñòè ïåðåäíåé ÷å-
ðåïíîé ÿìêè, 10% – ñóáòåíòîðèàëüíî è 80% èìåëè 
êîíâåñêèòàëüíóþ ëîêàëèçàöèþ. 

Ïîñëå ôèêñàöèè îïóõîëåâîé òêàíè â íåéòðàëü-
íîì çàáóôåðåííîì 10% ôîðìàëèíå îáðàçöû ìå-
íèíãèîì çàëèâàëè â ïàðàôèí è èçãîòàâëèâàëè ñå-
ðèéíûå ñðåçû òîëùèíîé 4 ìêì äëÿ ïîñëåäóþùåãî 
ãèñòîëîãè÷åñêîãî è èììóíîãèñòîõèìè÷åñêîãî 
(ÈÃÕ) èññëåäîâàíèÿ. Äëÿ ÈÃÕ èññëåäîâàíèÿ ïðî-
âîäèëè òåìïåðàòóðíóþ äåìàñêèðîâêó àíòèãåíîâ 
ïóòåì íàãðåâàíèÿ íà âîäÿíîé áàíå â Òðèñ-ÝÄÒÀ áó-
ôåðå (ðÍ=9,0) è ïîäàâëÿëè àêòèâíîñòü ýíäîãåííîé 
ïåðîêñèäàçû 3% ðàñòâîðîì ïåðåêèñè âîäîðîäà â 
ñîîòâåòñòâèè ñî ñòàíäàðòèçèðîâàííûìè ïðîòîêî-
ëàìè. Â ïàðàôèíîâûõ ñðåçàõ ïðîâîäèëè ÈÃÕ èñ-
ñëåäîâàíèå ñ èñïîëüçîâàíèåì ìîíîêëîíàëüíûõ 
àíòèòåë MoHu anti-CD68, Ab-4, Clone PG-1, ready-
to-use. Äëÿ âèçóàëèçàöèè ñâÿçûâàíèÿ àíòèòåë â 
êà÷åñòâå õðîìîãåíà ïðèìåíÿëè äèàìèíîáåíçèäèí 
(ñèñòåìà EnVision + «DAKO», – Äàíèÿ). Ðåçóëüòàòû 
êàæäîé ÈÃÕ ðåàêöèè îöåíèâàëè êîëè÷åñòâåííûì 
ìåòîäîì ïóòåì ïîäñ÷åòà ïîçèòèâíî îêðàøåííûõ 
êëåòîê â ïîëå çðåíèÿ ìèêðîñêîïà Axioplan 2 («Carl 
Zeiss», Ãåðìàíèÿ) ïðè óâåëè÷åíèè õ600. Ñòàòè-
ñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ èññëåäîâà-
íèÿ ïðîâîäèëè ñ ïîìîùüþ íåïàðàìåòðè÷åñêîãî 
U-êðèòåðèÿ Ìàííà-Óèòíè, ðåçóëüòàòû ñ÷èòàëè äî-
ñòîâåðíûìè ïðè ð<0,05.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå
Âî âñåõ èññëåäîâàííûõ îáðàçöàõ ìåíèíãèîì, 

êàê â äîáðîêà÷åñòâåííûõ, òàê è â çëîêà÷åñòâåííûõ, 
íàì óäàëîñü îáíàðóæèòü ÎÀÌ. Êîëè÷åñòâî ÎÀÌ 
â ïðîàíàëèçèðîâàííûõ ìåíèíãèîìàõ âàðüèðîâàëî 
îò ñëó÷àÿ ê ñëó÷àþ, â ÷àñòíîñòè îòìå÷àëàñü âûðà-
æåííàÿ èíôèëüòðàöèÿ CD68+ ìàêðîôàãàìè â àíà-
ïëàñòè÷åñêèõ îïóõîëÿõ. Ðàíåå â ìåíèíãèîìàõ áûëè 
èäåíòèôèöèðîâàíû äâå îñíîâíûõ ãðóïïû êëåòîê: 
CD45- îïóõîëåâûå êëåòêè è CD45+ èíôèëüòðèðóþ-
ùèå èììóííûå êëåòêè. Ñðåäè ïîñëåäíèõ, áîëüøèí-
ñòâî èìåëî ôåíîòèï HLA- DR+CD14+CD68+CD16-
/+CD33-/+, ñîîòâåòñòâóþùèé ìîíîöèòàðíî/ 
ìàê ðîôàãàëüíîìó ïðîèñõîæäåíèþ, ÷òî òàêæå ïîä-
òâåðæäàëîñü èõ âûñîêîé ôàãîöèòàðíîé è ýíäîöè-
òàðíîé àêòèâíîñòüþ è èõ ìîðôîëîãèåé, âìåñòå ñ 
ìåíüøåé ïîïóëÿöèåé öèòîòîêñè÷åñêèõ ëèìôîöè-
òîâ, â îñíîâíîì ÑD8+ Ò-êëåòîê è ÍÊ-êëåòîê [4].

Îïóõîëåâàÿ òêàíü ìåíèíãîòåëèîìàòîçíûõ âàðè-
àíòîâ äîáðîêà÷åñòâåííûõ ìåíèíãèîì áûëà ïðåä-
ñòàâëåíà ýïèòåëèîèäíûìè êëåòêàìè îêðóãëîé èëè 
ïîëèãîíàëüíîé ôîðìû ñ ýîçèíîôèëüíîé öèòî-
ïëàçìîé è ÿäðàìè îêðóãëîé èëè îâàëüíîé ôîðìû. 
Îïóõîëåâûå êëåòêè ìåñòàìè ôîðìèðîâàëè ñîëèä-
íûå ïîëÿ, ìåñòàìè ãðóïïèðîâàëèñü â âèäå ìèêðî-
êîíöåíòðè÷åñêèõ ñòðóêòóð. Âñòðå÷àëîñü áîëüøîå 
êîëè÷åñòâî ñîñóäîâ ðàçëè÷íîãî êàëèáðà, êîòîðûå 
áûëè ðàâíîìåðíî ðàñïðåäåëåíû â ïîëå çðåíèÿ ìè-
êðîñêîïà. Ïðè ÈÃÕ-èññëåäîâàíèè îòìå÷àëîñü çíà-
÷èòåëüíîå è ðàâíîìåðíîå íàêîïëåíèå ÎÀÌ â ïîëå 
çðåíèÿ ìèêðîñêîïà, cðåäíåå êîëè÷åñòâî CD68+ 
ìàêðîôàãîâ ñîñòàâèëî 76,77±2,85 êëåòîê â ïîëå 
çðåíèÿ. 

Ôèáðîáëàñòè÷åñêèå ìåíèíãèîìû áûëè ïðåä-
ñòàâëåíû óäëèíåííûìè êëåòêàìè, ðàñïîëîæåí-
íûìè ïó÷êàìè, ÷åðåäóþùèìèñÿ ñ êîëëàãåíîâûìè 
âîëîêíàìè. Ïðåîáëàäàþùèì òèïîì êëåòîê â ýòîì 
âàðèàíòå ìåíèíãèîì ÿâëÿþòñÿ ôèáðîáëàñòîïî-
äîáíûå àðàõíîèäýíäîòåëèîöèòû ñ óäëèíåííûì 
ÿäðîì. Â ýòèõ îïóõîëÿõ îáíàðóæèâàëîñü áîëüøîå 
êîëè÷åñòâî ÎÀÌ, êîòîðûå äèôôóçíî ðàñïîëàãà-
ëèñü â ïîëå çðåíèÿ ìèêðîñêîïà, öèòîïëàçìàòè÷å-
ñêîå îêðàøèâàíèå àíòè-CD68 âûÿâëÿëîñü êàê â ïå-
ðèêàðèîíå, òàê è â öèòîïëàçìàòè÷åñêèõ îòðîñòêàõ. 
Â ìåñòàõ ñêîïëåíèÿ ìèêðîñîñóäîâ íàáëþäàëîñü 
íåêîòîðîå óâåëè÷åíèå ïëîòíîñòè èõ ðàñïîëîæåíèÿ. 
Ñðåäíåå êîëè÷åñòâî CD68+ ìàêðîôàãîâ ñîñòàâèëî 
100,4±3,14 êëåòîê â ïîëå çðåíèÿ, ÷òî áûëî äîñòî-
âåðíî âûøå, ÷åì êîëè÷åñòâî ÎÀÌ â ìåíèíãîòåëèî-
ìàòîçíûõ âàðèàíòàõ (ð=0,001).

Ïåðåõîäíûå ìåíèíãèîìû õàðàêòåðèçîâàëèñü 
ñìåøàííûìè èëè ïåðåõîäíûìè ÷åðòàìè ìåíèíãî-
òåëèîìàòîçíûõ è ôèáðîáëàñòè÷åñêèõ ìåíèíãèîì. 
Êîíöåíòðè÷åñêèå ñòðóêòóðû è ïñàììîìíûå òåëüöà 
îñîáåííî ÷àñòî âñòðå÷àëèñü ïðè ýòîì âàðèàíòå, 
êîòîðûé ÿâëÿåòñÿ íàèáîëåå êëàññè÷åñêèì ñðåäè 
âñåõ ìåíèíãèîì. Êîíöåíòðè÷åñêèå ñòðóêòóðû èç 
êëåòîê ýïèòåëèîèäíîé ôîðìû áûëè îêðóæåíû ïî 
ïåðèôåðèè óäëèíåííûìè ôèáðîáëàñòîïîäîáíûìè 
êëåòêàìè. Ñðåäíåå êîëè÷åñòâî CD68+ ìàêðîôàãîâ 
ñîñòàâèëî 95,05±5,98 êëåòîê â ïîëå çðåíèÿ. ÎÀÌ â 
îñíîâíîì ðàñïîëàãàëèñü äèôôóçíî, â ïåðèâàñêó-
ëÿðíûõ îáëàñòÿõ íàáëþäàëàñü òåíäåíöèÿ ê èõ áîëåå 
ïëîòíîìó ðàñïîëîæåíèþ (ðèñ. 1À). Êîëè÷åñòâî 
ÎÀÌ â ïåðåõîäíûõ ìåíèíãèîìàõ áûëî äîñòîâåðíî 
áîëüøå, ÷åì â ìåíèíãîòåëèîìàòîçíûõ (ð=0,034) è 
ñòàòèñòè÷åñêè íå îòëè÷àëîñü (ð=0,239) îò êîëè÷å-
ñòâà ÎÀÌ â ôèáðîáëàñòè÷åñêèõ âàðèàíòàõ.

Â àíãèîìàòîçíûõ âàðèàíòàõ ìåíèíãèîì grade I 
íàáëþäàëîñü ïðåîáëàäàíèå êðîâåíîñíûõ ñîñóäîâ 
íàä êîëè÷åñòâîì îïóõîëåâûõ êëåòîê. Áîëüøèíñòâî 
èç íèõ áûëè íåáîëüøîãî äèàìåòðà ñ âûðàæåííûì 
ãèàëèíîçîì, òàêæå îïðåäåëÿëèñü ñîñóäû ìàëîãî 
èëè ñðåäíåãî êàëèáðà, ñ òîíêîé èëè òîëñòîé ñòåí-
êîé. Ïî ñðàâíåíèþ ñ äðóãèìè âàðèàíòàìè äîáðîêà-
÷åñòâåííûõ ìåíèíãèîì, â àíãèîìàòîçíûõ âàðèàíòàõ 
êîëè÷åñòâî ÎÀÌ áûëî íåçíà÷èòåëüíûì. Ñðåäíåå 
êîëè÷åñòâî CD68+ ìàêðîôàãîâ ñîñòàâèëî 17,1±2,71 
â ïîëå çðåíèÿ. Âñòðå÷àëèñü ó÷àñòêè îïóõîëè ñ åäè-
íè÷íûìè ÎÀÌ, â áîëüøèíñòâå æå ïîëåé çðåíèÿ 
CD68+ ìàêðîôàãè áûëè ñâÿçàíû ñ êðîâåíîñíûìè 
ñîñóäàìè. Ñ÷èòàåòñÿ, ÷òî ÎÀÌ ðàñïîëîæåííûå â 
ïåðèâàñêóëÿðíûõ îáëàñòÿõ ñïîñîáñòâóþò ìåòàñòà-
çèðîâàíèþ îïóõîëåâûõ êëåòîê â ðàçëè÷íûõ îïóõîëÿõ 
ïóòåì ñåêðåöèè òàêèõ ôàêòîðîâ, êàê EGF [6]. Êîëè-
÷åñòâî ÎÀÌ â àíãèîìàòîçíûõ âàðèàíòàõ áûëî äî-
ñòîâåðíî ìåíüøå (ð=0,001), ÷åì âî âñåõ îñòàëüíûõ 
ïðîàíàëèçèðîâàííûõ âàðèàíòàõ äîáðîêà÷åñòâåí-
íûõ ìåíèíãèîì (òàáë.).

Äëÿ ìíîãèõ îïóõîëåé áûëà óñòàíîâëåíà êîððå-
ëÿöèÿ ìåæäó ÷èñëîì ÎÀÌ è ïðîãíîçîì çàáîëåâà-
íèÿ, ïðè÷åì â áîëüøèíñòâå ñëó÷àåâ òàêàÿ ñâÿçü 
óêàçûâàëà íà ñíèæåíèå âûæèâàåìîñòè ïàöèåíòîâ 
[2,6]. Áîëüøîå êîëè÷åñòâî ÎÀÌ âûñòóïàëî â êà÷å-
ñòâå íåçàâèñèìîãî ïðîãíîñòè÷åñêîãî ôàêòîðà â 
ðàçëè÷íûõ îïóõîëÿõ [6]. Ñ÷èòàåòñÿ, ÷òî ÎÀÌ ñåêðå-
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òèðóþò ðàçëè÷íûå ïðîòåàçû, 
êîòîðûå ðàçðóøàþò áàçàëüíûå 
ìåìáðàíû âîêðóã î÷àãîâ ïðî-
ëèôåðàöèè îïóõîëåâûõ êëåòîê, 
ïîáóæäàÿ èõ ðàñïðîñòðàíÿòü-
ñÿ â îêðóæàþùóþ ñòðîìó. Â 
ó÷àñòêàõ âðåìåííîãî îòñóò-
ñòâèÿ êðîâîñíàáæåíèÿ è õðî-
íè÷åñêîé îïóõîëåâîé ãèïîêñèè 
â ïåðèíåêðîòè÷åñêèõ ó÷àñòêàõ, 
ìàêðîôàãè êîîïåðèðóþòñÿ ñ 
îïóõîëåâûìè êëåòêàìè è èíäó-
öèðóþò êðîâîñíàáæåíèå ýòèõ 
î÷àãîâ ïóòåì ïîâûøåíèÿ ñå-
êðåöèè àíãèîãåííûõ ðîñòîâûõ 
ôàêòîðîâ è ôåðìåíòîâ (VEGF, 
MMP9, uPA), êîòîðûå äèô-
ôóíäèðóþò îò ãèïîêñè÷åñêèõ 
îáëàñòåé è âìåñòå ñ äðóãèìè 
ïðîàíãèîãåííûìè ñòèìóëàìè 
â îïóõîëåâîì ìèêðîîêðóæå-
íèè ñòèìóëèðóþò ìèãðàöèþ è 
ïðîëèôåðàöèþ ýíäîòåëèàëü-
íûõ êëåòîê ñîñåäíèõ âàñêóëÿ-
ðèçîâàííûõ ó÷àñòêîâ ñ ïîñëå-
äóþùåé èõ ôåðìåíòîâ (VEGF, 
MMP9, uPA), êîòîðûå äèôôóíäèðóþò îò ãèïîêñè-
÷åñêèõ îáëàñòåé è âìåñòå ñ äðóãèìè ïðîàíãèîãåí-
íûìè ñòèìóëàìè â îïóõîëåâîì ìèêðîîêðóæåíèè 
ñòèìóëèðóþò ìèãðàöèþ è ïðîëèôåðàöèþ ýíäî-
òåëèàëüíûõ êëåòîê ñîñåäíèõ âàñêóëÿðèçîâàííûõ 
ó÷àñòêîâ ñ ïîñëåäóþùåé èõ äèôôåðåíöèðîâêîé â 
íîâûå ñîñóäû [2,6].

Äëÿ àíàïëàñòè÷åñêèõ ìåíèíãèîì áûëî õàðàê-
òåðíî íàëè÷èå äâóõìåðíûõ ïëàñòîâ ñ óòðàòîé íîð-
ìàëüíîé ñõåìû ðîñòà â âèäå çàâèòêîâ è/èëè ïó÷êîâ, 
êîòîðîå îïðåäåëÿåòñÿ êàê ðàññëàèâàþùèé ðîñò 
(sheeting), ñ íàëè÷èåì ñêîïëåíèé ëèìôîöèòîïî-
äîáíûõ îïóõîëåâûõ êëåòîê ñ çàìåòíîé óòðàòîé öè-
òîïëàçìû (òî åñòü âûñîêèì ÿäåðíî-öèòîïëàçìàòè-

÷åñêèì ñîîòíîøåíèåì). Êëåòêè àíàïëàñòè÷åñêèõ 
ìåíèíãèîì îòëè÷àëèñü îò äðóãèõ áîëüøèìè ðàç-
ìåðàìè, çíà÷èòåëüíûì ÿäåðíèì ïîëèìîðôèçìîì, 
ïîâñåìåñòíî îïðåäåëÿëèñü ïàòîëîãè÷åñêèå ìèòî-
çû. Äëÿ ýòèõ îïóõîëåé áûëè õàðàêòåðíû î÷àãè íå-
êðîçîâ ðàçëè÷íîé ôîðìû è âåëè÷èíû. Ïëîòíûå èí-
ôèëüòðàòû èç ÎÀÌ ðàñïîëàãàëèñü äèôôóçíî â ïîëå 
çðåíèÿ, â íåêîòîðûõ ìåíèíãèîìàõ èõ ðàâíîìåðíîå 
ðàñïðåäåëåíèå ÷åðåäîâàëîñü ñ óâåëè÷åííûì èõ êî-
ëè÷åñòâîì â ó÷àñòêàõ ñî çíà÷èòåëüíûì êîëè÷åñòâîì 
ìèêðîñîñóäîâ. Íàèáîëüøåå êîëè÷åñòâî ÎÀÌ áûëî 
îáíàðóæåíî â ðåöèäèâèðóþùèõ ñëó÷àÿõ (ðèñ. 1Á). 
Ñðåäíåå êîëè÷åñòâî CD68+ ìàêðîôàãîâ ñîñòàâèëî 

Ðèñ. 1 À – äèôôóçíàÿ èíôèëüòðàöèÿ ÎÀÌ 
â òêàíè ïåðåõîäíûõ ìåíèíãèîì. Óâ x600. 

Ðèñ. 1 Á – âûðàæåííàÿ èíôèëüòðàöèÿ ÎÀÌ  
â àíàïëàñòè÷åñêèõ ìåíèíãèîìàõ ñ ðåöèäèâîì. 

Óâ x600. Ìåòîä ÈÃÕ ê anti-CD68.

A Á

Òàáëèöà.

Ñðàâíèòåëüíàÿ îöåíêà êîëè÷åñòâà ÎÀÌ â äîáðîêà÷åñòâåííûõ (grade I)  
è çëîêà÷åñòâåííûõ (grade III) ìåíèíãèîìàõ ãîëîâíîãî ìîçãà (Ì±m)

Ãèñòîëîãè÷åñêèé 
âàðèàíò è ñòàäèÿ 

(grade) ìåíèíãèîìû

Êîëè÷åñòâî ÎÀÌ 
(Ì±m)

Ð
Ãèñòîëîãè÷åñêèé 
âàðèàíò è ñòàäèÿ 

(grade) ìåíèíãèîìû

Êîëè÷åñòâî ÎÀÌ 
(Ì±m)

Ð

Ïåðåõîäíûå (grade I) 95,05±5,98

0,034*

Ôèáðîáëàñòè÷åñêèå 
(grade I)

100,4±3,14

0,001*
Ìåíèíãîòåëèîìàòîçíûå 

(grade I)
76,77±2,85

ìåíèíãîòåëèîìàòîçíûå 
(grade I)

76,77±2,85

Ïåðåõîäíûå (grade I) 95,05±5,98
0,239

Àíãèîìàòîçíûå (grade I) 17,1±2,71
0,001*Ôèáðîáëàñòè-÷åñêèå 

(grade I)
100,4±3,14 Ïåðåõîäíûå (grade I) 95,05±5,98

Àíãèîìàòîçíûå (grade I) 17,1±2,71
0,001*

Àíãèîìàòîçíûå (grade I) 17,1±2,71
0,001*Ìåíèíãîòåëèî-ìàòîçíûå 

(grade I)
76,77±2,85

Ôèáðîáëàñòè÷åñêèå 
(grade I)

100,4±3,14

Ïðèìå÷àíèå: * – äîñòîâåðíîñòü îòëè÷èé íà îñíîâàíèè U-êðèòåðèÿ Ìàííà-Óèòíè, ð<0,05.
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75,45±7,89 â ïîëå çðåíèÿ. Ïðè ñðàâíåíèè êîëè÷å-
ñòâà ÎÀÌ â äîáðîêà÷åñòâåííûõ è çëîêà÷åñòâåííûõ 
ìåíèíãèîìàõ áûëî îáíàðóæåíî, ÷òî èõ êîëè÷åñòâî 
ïðàêòè÷åñêè íå îòëè÷àëîñü (ð=0,591), ÷òî ñîâïàäàåò 
ñ äàííûìè äðóãèõ àâòîðîâ [1,10].

Âûâîäû
1. Âî âñåõ äîáðîêà÷åñòâåííûõ ìåíèíãèîìàõ âû-

ÿâëÿëàñü èíôèëüòðàöèÿ ÎÀÌ, êîëè÷åñòâî êîòîðûõ 
âàðüèðîâàëî â ðàçëè÷íûõ ãèñòîëîãè÷åñêèõ âàðè-
àíòàõ, ïðè ýòîì íàèáîëüøåå êîëè÷åñòâî îïðåäå-
ëÿëîñü â ïåðåõîäíûõ è ôèáðîáëàñòè÷åñêèõ ìåíèí-
ãèîìàõ. Êîëè÷åñòâî ÎÀÌ äîñòîâåðíî îòëè÷àëîñü 
ìåæäó ðàçëè÷íûìè âàðèàíòàìè ìåíèíãèîì grade I.

2. Àíàïëàñòè÷åñêèå ìåíèíãèîìû õàðàêòåðèçî-
âàëèñü âûðàæåííîé äèôôóçíîé èíôèëüòðàöèåé 
CD68+ ìàêðîôàãàìè; çíà÷èòåëüíîå êîëè÷åñòâî 
ÎÀÌ â ìèêðîîêðóæåíèè ðåöèäèâèðóþùèõ ìåíèí-

ãèîì ìîæåò ñïîñîáñòâîâàòü ïðîãðåññèè îïóõîëå-
âîãî ðîñòà. 

3. Ïðè ñðàâíåíèè êîëè÷åñòâà ÎÀÌ â ìåíèíãèî-
ìàõ grade I è grade III íàì íå óäàëîñü âûÿâèòü äîñòî-
âåðíûõ îòëè÷èé, ÷òî ìîæåò áûòü ñâÿçàíî ñ íåáîëü-
øèì êîëè÷åñòâîì èññëåäîâàííûõ ñëó÷àåâ è òðåáóåò 
äàëüíåéøåãî äåòàëüíîãî èçó÷åíèÿ ðîëè ÎÀÌ â ìå-
íèíãèîìàõ íà áîëåå îáøèðíîì ìàòåðèàëå.

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Èññëåäîâàíèå ðîëè ìàêðîôàãîâ, êàê ãëàâíûõ êëåòîê 
îïóõîëåâîãî ìèêðîîêðóæåíèÿ â ìåíèíãèîìàõ, ÿâëÿ-
åòñÿ ïåðñïåêòèâíûì íàïðàâëåíèåì äëÿ ðàçðàáîòêè 
àíòèìàêðîôàãàëüíîé òåðàïèè, êîòîðàÿ ìîãëà áû 
âîçäåéñòâîâàòü íà ñïåöèôè÷åñêèå ïóòè, ñâÿçàííûå 
ñ àíãèîãåíåçîì è îïóõîëåâîé ïðîãðåññèåé, à òàêæå 
ÿâèòüñÿ òåîðåòè÷åñêîé îñíîâîé äëÿ äîïîëíåíèÿ 
è ðàñøèðåíèÿ èìåþùåãîñÿ àðñåíàëà ñðåäñòâ áîðü-
áû ñ äàííûìè îïóõîëÿìè.
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â³äì³ííîñòåé ïðè ïîð³âíÿíí³ ê³ëüêîñò³ ÏÀÌ â ìåí³íã³îìàõ grade I òà grade III íàì âñòàíîâèòè íå âäàëîñÿ.
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Ðåçþìå. Ñ öåëüþ îïðåäåëåíèÿ íàëè÷èÿ è îñîáåííîñòåé ðàñïðåäåëåíèÿ îïóõîëü-àññîöèèðîâàííûõ 

ìàêðîôàãîâ (ÎÀÌ) â ìåíèíãèîìàõ ãîëîâíîãî ìîçãà áûëî ïðîâåäåíî èììóíîãèñòîõèìè÷åñêîå èññëåäîâà-
íèå îïåðàöèîííîãî ìàòåðèàëà 30 ñëó÷àåâ ìåíèíãèîì, èç êîòîðûõ 20 ñëó÷àåâ áûëè ïðåäñòàâëåíû grade 
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òàê è â àíàïëàñòè÷åñêèõ ìåíèíãèîìàõ, ïðè ÷åì èõ êîëè÷åñòâî äîñòîâåðíî îòëè÷àåòñÿ â ðàçëè÷íûõ âàðèàíòàõ 
äîáðîêà÷åñòâåííûõ ìåíèíãèîì. Àíàïëàñòè÷åñêèå ìåíèíãèîìû õàðàêòåðèçóþòñÿ âûðàæåííîé äèôôóçíîé 
èíôèëüòðàöèåé ÎÀÌ, ñ íàèáîëüøèì êîëè÷åñòâîì â ðåöèäèâèðóþùèõ îïóõîëÿõ. Äîñòîâåðíûõ îòëè÷èé ïðè 
ñðàâíåíèè êîëè÷åñòâà ÎÀÌ â ìåíèíãèîìàõ grade I è grade III íàì óñòàíîâèòü íå óäàëîñü.

Êëþ÷åâûå ñëîâà: ìåíèíãèîìà, îïóõîëü-àññîöèèðîâàííûå ìàêðîôàãè.
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PECULIARITIES OF TUMOR-ASSOCIATED MACROPHAGES DISTRIBUTION IN MENINGIOMAS OF THE 

BRAIN
Voteva W. E.
Abstract. Immunohistochemical study was performed on 30 cases of surgically treated meningiomas in order 

to determine the presence and peculiarities of tumor-associated macrophages (TAM) distribution in meningiomas 
of the brain. According to the WHO criteria (2007) 20 cases comprised grade I meningiomas, corresponding to 
6 meningothelial meningiomas, 6 transitional, 6 fibroblastic and 2 angiomatous, grade III meningiomas consisted of 
10 cases. The age range was 25 to 67 years. Immunostaining of macrophages was performed with the anti-CD68 
antibody (Clone PG-1, ready-to-use). TAM were enumerated under 600× magnification within 10 fields. Statistical 
significance was determined through the non-parametric Mann-Whitney U test. P-values < 0,05 were considered to 
be associated with statistical significance. Quantitative data were processed in a computer program, (SPSS statisti-
cal software version 17.0; SPSS Inc., Chicago, IL, USA).

Obtained results and discussion. In all investigated samples of meningiomas, both benign and malignant, we 
found tumor-associated macrophages (TAM). Number of TAM varied from case to case in all represented speci-
mens, particularly a conspicuous infiltration of CD68+ macrophages was revealed in anaplastic tumors. Among 
benign meningiomas the highest quantity of TAM was observed in fibroblastic subtypes, brownish cytoplasmic 
staining was revealed in the cytoplasm and elongated processes of tumor cells. These cells were evenly distributed 
along the tissue specimen with tendency of clustering in the perivascular spaces. The number was 100,4±3,14 cells 
in the field of vision, their quantity was significantly higher than in meningothelial subtypes (76,77±2,85, p=0,001). 
Transitional subtypes were characterized by marked diffuse infiltration of TAM with clustering in the perivascular 
spaces, the mean number was 95,05±5,98 in the field of vision, it was statistically higher than in meningothelial 
subtypes (76,77±2,85, p=0,034). Number of TAM did not differ significantly between fibroblastic and transition-
al subtypes (ð=0,239). In angiomatous meningiomas number of blood vessels exceeded quantity of tumor cells. 
Comparing with the other benign meningiomas this subtype was characterized by sparse infiltration of TAM. The 
mean number was 17,1±2,71 in the field of vision, it was significantly lower than in other variants of grade I menin-
giomas (ð=0,001). There were areas with sporadic TAM in the field of vision, majority of CD68 + macrophages have 
been associated with blood vessels.

Histological picture of anaplastic (grade III) meningiomas was characterized by two-dimensional sheets, lack-
ing typical meningioma growth pattern defined as sheeting, small cell formations, interpreted as tumor cells with 
increased nuclear/cytoplasmic ratio, high frequency of pathological mitoses. Dense infiltration with TAM was 
evenly distributed through tissue specimen, brisk infiltration was found in recurrent cases, the mean number was 
75,45±7,89 cells in the field of vision. It is believed that TAM are responsible for destruction of basal membranes 
around clusters of tumor cells by secreting different proteases, prompting rapid invasion of tumor into surrounding 
tissues. Also they support tumor vasculature acquiring proangiogenic properties, thereby triggering so called an-
giogenic switch in the tumor through secretion of angiogenic molecules. However we could not find any significant 
differences in the number of TAM between grade I and grade III meningiomas. 

Prospects for further research in this area include development and clinical application of immunotherapy which 
could target specific pathways linked with angiogenesis and tumor progression in meningiomas.

Ðåöåíçåíò – ïðîô. Ñòàð÷åíêî ². ².
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