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ООББЗЗООРРЫЫ

Ýñòðîãåíîâûå ðåöåïòîðû (ER) ÿâëÿþòñÿ òî÷-

êîé ïðèëîæåíèÿ ýíäîãåííûõ è ýêçîãåííûõ ñòèìó-

ëÿòîðîâ ïðîëèôåðàòèâíîé àêòèâíîñòè êëåòîê, òî

åñòü âàæíåéøåé êëåòî÷íîé ìèøåíüþ, âîçäåéñò-

âóÿ íà êîòîðóþ ìîæíî íå òîëüêî êîíòðîëèðîâàòü

ïðîöåññû êàíöåðîãåíåçà, íî è ïîäàâëÿòü ðîñò óæå

òðàíñôîðìèðîâàííûõ îïóõîëåâûõ êëåòîê. Áëåñ-

òÿùèì ïîäòâåðæäåíèåì ýòîãî ÿâëÿåòñÿ ðåçóëüòàò

ìíîãîëåòíåãî, ñ íà÷àëà 1970-õ ãã., ïðèìåíåíèÿ òà-

ìîêñèôåíà ó áîëüíûõ ðàêîì ìîëî÷íîé æåëåçû ñ

ïîëîæèòåëüíûì ñòàòóñîì ýñòðîãåíîâûõ ðåöåïòî-

ðîâ. Ïðåïàðàò ïîçâîëÿåò çíà÷èòåëüíî óëó÷øèòü

îòäàë¸ííûå ðåçóëüòàòû õèðóðãè÷åñêîãî ëå÷åíèÿ,

ñíèæàÿ ðèñê ðåöèäèâà çàáîëåâàíèÿ è ñìåðòíîñòü

áîëüíûõ, ýôôåêòèâåí â êà÷åñòâå ñðåäñòâà àäúþ-

âàíòíîé òåðàïèè. Ïðîòèâîîïóõîëåâîå äåéñòâèå

òàìîêñèôåíà ñâÿçûâàþò â ïåðâóþ î÷åðåäü ñ åãî

ñïîñîáíîñòüþ ñåëåêòèâíî áëîêèðîâàòü ýñòðîãå-

íîâûå ðåöåïòîðû, ïðèñóòñòâóþùèå â áîëüøèíñò-

âå îïóõîëåâûõ êëåòîê áîëüíûõ ðàêîì ìîëî÷íîé

æåëåçû, ÷òî è îáóñëîâëèâàåò ãîðìîíàëüíóþ ÷óâñò-

âèòåëüíîñòü ýòèõ îïóõîëåé.

Îäíàêî çà ïîñëåäíèå äåñÿòèëåòèÿ îïóáëèêîâà-

íî ìíîæåñòâî ðàáîò, ñâèäåòåëüñòâóþùèõ î íàëè-

÷èè ýñòðîãåíîâûõ ðåöåïòîðîâ â êëåòêàõ çëîêà÷åñò-

âåííûõ îïóõîëåé ðàçëè÷íûõ ëîêàëèçàöèé

(íåìåëêîêëåòî÷íûé ðàê ë¸ãêîãî, ðàê ïèùåâîäà,
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ÐÎÍÖ èì. Í. Í. Áëîõèíà

Îáçîð äàííûõ ëèòåðàòóðû îá ýêñïðåññèè ðàçíûõ òèïîâ ýñòðîãåíîâûõ ðåöåïòîðîâ (ÅRαα è ÅRββ) â îïóõîëÿõ, îòëè÷íûõ îò ðà-
êà ìîëî÷íîé æåëåçû. Ïðèâåäåíû äàííûå î ÷àñòîòå ýêñïðåññèè ÅRαα è ÅRββ â êëåòêàõ íåìåëêîêëåòî÷íîãî è ìåëêîêëåòî÷-
íîãî ðàêà ë¸ãêîãî, êîëîðåêòàëüíîãî ðàêà, â îïóõîëÿõ ïèùåâîäà, ÿè÷íèêîâ, ïðåäñòàòåëüíîé æåëåçû è ãîëîâíîãî ìîçãà. Ïî-
êàçàíà âûñîêàÿ ÷àñòîòà ýêñïðåññèè ÅR â îïóõîëÿõ ðàçíûõ ëîêàëèçàöèé (äî 50% ñëó÷àåâ è áîëåå), ðàçëè÷èÿ â ÷àñòîòå
ýêñïðåññèè ÅRαα è ÅRββ, ðàçëè÷èÿ â ïðîãíîñòè÷åñêîé çíà÷èìîñòè ÅRαα è ÅRββ, â ïðåäñêàçàíèè àãðåññèâíîñòè òå÷åíèÿ îïó-
õîëåâîãî ïðîöåññà è ðàçíûå áèîëîãè÷åñêèå ïîñëåäñòâèÿ (àíòàãîíèñòè÷åñêèé è/èëè àãîíèñòè÷åñêèé ýôôåêò) âçàèìîäåéñò-
âèÿ àíòèýñòðîãåíîâ ñ ÅRαα è ÅRββ. Ïðèâåäåíû äàííûå ñðàâíèòåëüíîé îöåíêè ýêñïðåññèè ÅRαα è ÅRββ â îïóõîëÿõ ë¸ãêèõ, â
êëåòêàõ ðàêà ÿè÷íèêîâ, ïðîñòàòû è ñîîòâåòñòâóþùèõ íîðìàëüíûõ òêàíåé. Àâòîðû ñ÷èòàþò íåîáõîäèìûì ââåäåíèå â êëè-
íè÷åñêóþ ðóòèííóþ ïðàêòèêó äèôôåðåíöèðîâàííîé îöåíêè ÅRαα è ÅRββ íå òîëüêî â ðàêå ìîëî÷íîé æåëåçû, íî è â îïóõîëÿõ
ðàçíûõ ëîêàëèçàöèé. Îáñóæäàþòñÿ ïåðñïåêòèâû ïðèìåíåíèÿ àíòèýñòðîãåíîâ (â ÷àñòíîñòè, òàìîêñèôåíà) â àäúþâàíòíîé
òåðàïèè îïóõîëåé ðàçíûõ ëîêàëèçàöèé ñ ïîëîæèòåëüíûì ñòàòóñîì ýñòðîãåíîâûõ ðåöåïòîðîâ.

Êëþ÷åâûå ñëîâà: ýñòðîãåíîâûå ðåöåïòîðû, ñîëèäíûå îïóõîëè ÷åëîâåêà, òàìîêñèôåí.

A review of the literature data on expression of estrogen receptor alpha and beta (ÅRαα and ÅRββ) in tumors different from breast
cancer. The results regarding the ÅRαα and ÅRββ expression frequency in non-small cell and small cell lung cancer, colorectal can-
cer, esophageal, ovarian, prostate and brain tumors are presented. High frequency of estrogen receptor expression (in up to 50 and
more per cent of cases) in various types of tumors, differences between ÅRαα and ÅRββ in expression frequency, prognostic signifi-
cance and prediction of the neoplastic process aggressiveness as well as in biological implications of interaction with antiestrogens
(antagonistic and/or agonistic effect) are shown. The data on comparative evaluation of ÅRαα and ÅRββ expression in lung, ovari-
an, prostate tumor cells and corresponding nonneoplastic tissues are reported. Authors consider necessary to include the ERαα and
ÅRββ detection into the routine clinical practice not only in breast cancer but in other tumors as well. Prospects of the clinical appli-
cation of antiestrogens, in particular tamoxifen, in adjuvant therapy of different tumors with positive ER status are discussed.

Key words: estrogen receptors, solid human tumors, tamoxifen.
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ïðåäñòàòåëüíîé æåëåçû è äð.). Åñòåñòâåííî ïðåä-

ïîëîæèòü, ÷òî ïðèìåíåíèå òàìîêñèôåíà â ïîäîá-

íûõ ñëó÷àÿõ òàêæå ìîæåò îêàçàòüñÿ ýôôåêòèâíûì.

Âìåñòå ñ òåì áîëåå èëè ìåíåå öåëîñòíîå ïðåäñòàâ-

ëåíèå î ÷àñòîòå âñòðå÷àåìîñòè ýñòðîãåíîâûõ ðå-

öåïòîðîâ â îïóõîëÿõ, îòëè÷íûõ îò ðàêà ìîëî÷íîé

æåëåçû, íà ñåãîäíÿøíèé äåíü îòñóòñòâóåò. Öåëüþ

íàïèñàíèÿ äàííîãî îáçîðà ÿâëÿåòñÿ ñèñòåìàòèçà-

öèÿ ýòèõ ñâåäåíèé, à òàêæå âûäåëåíèå ãðóïïû çà-

áîëåâàíèé, ïðè êîòîðûõ ïðèìåíåíèå òàìîêñèôå-

íà ïðåäñòàâëÿåòñÿ íàèáîëåå ïåðñïåêòèâíûì.

Íåìåëêîêëåòî÷íûé 
ðàê ë¸ãêîãî (ÍÌÐË)
Ïî äàííûì áîëüøèíñòâà àâòîðîâ, ýñòðîãåíî-

âûå ðåöåïòîðû (ER) îïðåäåëÿþòñÿ â òêàíè ÍÌÐË

áîëåå ÷åì â ïîëîâèíå ñëó÷àåâ, ÷òî çíà÷èòåëüíî

ïðåâûøàåò àíàëîãè÷íûé ïîêàçàòåëü äëÿ íîðìàëü-

íîé ë¸ãî÷íîé òêàíè; â ñðåäíåì «ER-ïîëîæèòåëü-

íûìè» ÿâëÿþòñÿ 60—80% îïóõîëåé [1—9]. Ïðè

ýòîì, êàê ïðàâèëî, íå âûÿâëÿåòñÿ ñòàòèñòè÷åñêè

äîñòîâåðíîé êîððåëÿöèè ìåæäó ðåöåïòîðíûì

ñòàòóñîì îïóõîëè è å¸ ãèñòîëîãè÷åñêèì òèïîì [2,

5, 6, 9—12]. Èñêëþ÷åíèå ñîñòàâëÿþò àäåíîêàðöè-

íîìû ñîëèäíîãî ñòðîåíèÿ, â êîòîðûõ ER îïðåäå-

ëÿþòñÿ ðåæå (â 32% ñëó÷àåâ), ÷åì â àäåíîêàðöèíî-

ìàõ äðóãèõ ãèñòîëîãè÷åñêèõ òèïîâ [1].

Îäíàêî, ñîãëàñíî íåêîòîðûì èç îïóáëèêîâàí-

íûõ èññëåäîâàíèé, ÷àñòîòà îïðåäåëåíèÿ ER â òêà-

íè íåìåëêîêëåòî÷íîãî ðàêà ë¸ãêîãî íå ïðåâûøàåò

20% [11, 13—15]. Òàêîå ðàñõîæäåíèå ðåçóëüòàòîâ

ìîæåò áûòü ñâÿçàíî êàê ñ ðàçëè÷èÿìè â èììóíîðå-

àêòèâíîñòè èñïîëüçóåìûõ àíòèòåë, òàê è ñ îòñóòñò-

âèåì åäèíîãî êðèòåðèÿ «ER-ïîçèòèâíîñòè» îïó-

õîëåé. Ñòîèò îòìåòèòü, ÷òî ìíîãèå àâòîðû

ó÷èòûâàþò ýêñïðåññèþ ER òîëüêî ÿäåðíîé ëîêà-

ëèçàöèè, òîãäà êàê ïîêàçàíî íå òîëüêî íàëè÷èå, íî

è ÷ðåçâû÷àéíàÿ çíà÷èìîñòü öèòîçîëüíûõ ER, îïî-

ñðåäóþùèõ «áûñòðûå» íåãåíîìíûå ýôôåêòû ýñò-

ðîãåíîâ, òàêèå êàê àêòèâàöèÿ cAMP, Akt, MAPK

ïóòåé âíóòðèêëåòî÷íîé ñèãíàëèçàöèè [16—18].

Â íàñòîÿùåå âðåìÿ âñå ÷àùå ïðîâîäèòñÿ äèô-

ôåðåíöèàëüíûé àíàëèç ýêñïðåññèè äâóõ ïîäòèïîâ

ýñòðîãåíîâûõ ðåöåïòîðîâ: ERβ, îïèñàííîãî â 1996

ã., è «êëàññè÷åñêîãî» ERα. Ðåçóëüòàòû ýòèõ èññëå-

äîâàíèé äîñòàòî÷íî ïðîòèâîðå÷èâû. Ïî äàííûì

îäíèõ àâòîðîâ, ERα è ERβ âñòðå÷àþòñÿ â êëåòêàõ

ÍÌÐË ñ ïðèáëèçèòåëüíî îäèíàêîâîé ÷àñòîòîé, è

èõ êîýêñïðåññèÿ íàáëþäàåòñÿ â 77% ñëó÷àåâ [6].

Äðóãèå ðàáîòû ñâèäåòåëüñòâóþò î ïðåîáëàäàíèè

ëèáî ERα [5], ëèáî ERβ [3, 4, 19], ïðè÷¸ì â ïîñëåä-

íèõ àâòîðû óêàçûâàþò íà ïîëíîå îòñóòñòâèå ERα â

èññëåäîâàííûõ îáðàçöàõ îïóõîëåé.

Âåñüìà èíòåðåñíûì ïðåäñòàâëÿåòñÿ èçó÷åíèå

âîçìîæíîé êîððåëÿöèè ìåæäó óðîâíåì ýêñïðåñ-

ñèè ER è ïîëîâîé ïðèíàäëåæíîñòüþ áîëüíûõ íå-

ìåëêîêëåòî÷íûì ðàêîì ë¸ãêîãî, îäíàêî è â ýòîé

îáëàñòè î÷åâèäåí íåäîñòàòîê äàííûõ. Îòäåëüíûå

ðàáîòû ñâèäåòåëüñòâóþò î áîëüøåé âñòðå÷àåìîñòè

ERα â îïóõîëåâîé òêàíè ó æåíùèí ïî ñðàâíåíèþ

ñ ìóæ÷èíàìè [6]. Îòíîñèòåëüíî ERβ ðåçóëüòàòû

èññëåäîâàíèé ðàñõîäÿòñÿ: ïî ðàçíûì äàííûì,

óðîâåíü ýêñïðåññèè ERα áîëåå âûñîê ó æåíùèí

[4, 6], ó ìóæ÷èí [3], ëèáî íå çàâèñèò îò ïîëà [2].

Â îäíîì èç èññëåäîâàíèé íà êëåòî÷íûõ ëèíè-

ÿõ, ïîëó÷åííûõ èç àäåíîêàðöèíîì ë¸ãêîãî, ïîëî-

âûå ðàçëè÷èÿ áûëè âûÿâëåíû íå â óðîâíå ýêñïðåñ-

ñèè, à â àêòèâíîñòè ðåöåïòîðîâ [20]. Íåñìîòðÿ íà

òî, ÷òî êëåòêè, âûäåëåííûå èç îïóõîëåé ïàöèåíòîâ

îáîåãî ïîëà, ïðîÿâëÿëè ñõîäíóþ ñïîñîáíîñòü ê

ñâÿçûâàíèþ ëèãàíäà, ýñòðàäèîë ñòèìóëèðîâàë

ïðîëèôåðàöèþ òîëüêî â êëåòî÷íûõ ëèíèÿõ, ïîëó-

÷åííûõ èç îïóõîëåé æåíùèí, è òîëüêî â ýòèõ êëåò-

êàõ àíòèýñòðîãåíû 4-ãèäðîêñèòàìîêñèôåí è ôóëü-

âåñòðàíò ïîäàâëÿëè ïðîëèôåðàöèþ. Êðîìå òîãî, â

êëåòî÷íûõ ëèíèÿõ, ïîëó÷åííûõ èç îïóõîëåé æåí-

ùèí, îïðåäåëÿåòñÿ áîëåå âûñîêèé óðîâåíü ýêñ-

ïðåññèè êîàêòèâàòîðà DRIP205. Òàêèì îáðàçîì,

ïîëîâûå ðàçëè÷èÿ â ýòèîëîãèè è òå÷åíèè íåìåë-

êîêëåòî÷íîãî ðàêà ë¸ãêîãî ìîãóò áûòü îáóñëîâëå-

íû íå òîëüêî ðàçëè÷èÿìè â óðîâíå ýñòðîãåíîâ è èõ

ðåöåïòîðîâ, íî è êîðåãóëÿòîðîâ àêòèâíîñòè ýñòðî-

ãåíîâûõ ðåöåïòîðîâ. Áåçóñëîâíî, ýòî î÷åíü èíòå-

ðåñíîå íàáëþäåíèå, êîòîðîå òðåáóåò ïðîäîëæåíèÿ

èññëåäîâàíèé.

Ìåëêîêëåòî÷íûé ðàê ë¸ãêîãî (ÌÐË)
Äàííûå î íàëè÷èè â òêàíè ìåëêîêëåòî÷íîãî

ðàêà ë¸ãêîãî ýñòðîãåíîâûõ ðåöåïòîðîâ, êàê âïðî-

÷åì, è äðóãèõ îïóõîëåâûõ ìàðêåðîâ, åäèíè÷íû.

Ïðè÷èíà ýòîãî î÷åâèäíà — îãðàíè÷åííàÿ âîçìîæ-

íîñòü ïîëó÷åíèÿ îáðàçöîâ äëÿ èññëåäîâàíèé, òàê

êàê îïåðàòèâíîå ëå÷åíèå ÌÐË èñïîëüçóåòñÿ êðàé-

íå ðåäêî. Òåì íå ìåíåå ðàáîòû ïî èçó÷åíèþ ýêñ-

ïðåññèè ýñòðîãåíîâûõ ðåöåïòîðîâ â êëåòêàõ ÌÐË

ïðîâîäÿòñÿ, è ïî èõ ðåçóëüòàòàì ER-ïîçèòèâíûå

îïóõîëè âûÿâëÿþòñÿ ó 50—60% áîëüíûõ [3, 21].

Ðàê ïèùåâîäà
Âïåðâûå ðåçóëüòàòû èññëåäîâàíèÿ ýñòðîãåíî-

âûõ ðåöåïòîðîâ â íîðìàëüíîé è ìàëèãíèçèðîâàí-

íîé òêàíè ïèùåâîäà îïóáëèêîâàíû â 1991 ã. [22]:

ER âûÿâëåíû ïî÷òè â 44% èññëåäîâàííûõ îïóõî-

ëåé; â ñëèçèñòîé ïèùåâîäà çäîðîâûõ ëèö ðåöåï-

òîðû îòñóòñòâîâàëè. Ìîðôîëîãè÷åñêèé âàðèàíò

îïóõîëè â ýòîé ðàáîòå óêàçàí íå áûë.

Â ðÿäå áîëåå ïîçäíèõ èññëåäîâàíèé ER áûëè

îáíàðóæåíû êàê â àäåíîêàðöèíîìàõ, òàê è â ïëîñ-

êîêëåòî÷íîì ðàêå ïèùåâîäà. Ñîãëàñíî [23], öèòî-

ïëàçìàòè÷åñêèå ERα âûÿâëÿþòñÿ â 64,4%, à ÿäåð-

íûå ERβ — â 28, 8% ñëó÷àåâ ïëîñêîêëåòî÷íîãî ðàêà.

Â òî æå âðåìÿ â àäåíîêàðöèíîìàõ ïèùåâîäà ERβ
ýêñïðåññèðóþòñÿ â 100% ñëó÷àåâ [24, 25]. Îáðàùàåò
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íà ñåáÿ âíèìàíèå âûñîêàÿ ÷àñòîòà ýêñïðåññèè ERβ
è ïðè Áàððåòòîâñêîé ìåòàïëàçèè, êîòîðàÿ ðàñöåíè-

âàåòñÿ êàê ñîñòîÿíèå, ïðåäøåñòâóþùåå àäåíîêàð-

öèíîìå ïèùåâîäà. Áîëåå òîãî, äîëÿ ERβ-ïîçèòèâ-

íûõ îáðàçöîâ ïèùåâîäà Áàððåòòà íèæå ïðè

îòñóòñòâèè äèñïëàçèè — îêîëî 65% [24, 25], ÷åì ïðè

íàëè÷èè — îêîëî 90% [25]. È äëÿ àäåíîêàðöèíîì, è

äëÿ ïëîñêîêëåòî÷íîãî ðàêà ïèùåâîäà õàðàêòåðíà

ïîëîæèòåëüíàÿ çàâèñèìîñòü óðîâíÿ ýêñïðåññèè

ERβ îò ñòàäèè çàáîëåâàíèÿ ïî êëàññèôèêàöèè TNM

[24, 26]. Òàêèì îáðàçîì, ñòåïåíü ýêñïðåññèè îáîèõ

âàðèàíòîâ ýñòðîãåíîâûõ ðåöåïòîðîâ ïî ìåðå ïðî-

ãðåññèðîâàíèÿ çàáîëåâàíèÿ âîçðàñòàåò. Îäíàêî â îä-

íîé èç ðàáîò äëÿ ñîäåðæàíèÿ ERβ ïðè ïëîñêîêëå-

òî÷íîì ðàêå ïèùåâîäà îïèñàíà ïðîòèâîïîëîæíàÿ

çàêîíîìåðíîñòü. Ñîãëàñíî ýòîìó èñòî÷íèêó, íàëè-

÷èå ERα è îòñóòñòâèå ERβ â êëåòêàõ îïóõîëè ÿâëÿåò-

ñÿ ôàêòîðîì íåáëàãîïðèÿòíîãî ïðîãíîçà [22].

Îïóõîëè ÿè÷íèêîâ
Çíà÷èìîñòü ýñòðîãåíîâ â ýòèîëîãèè è ïàòîãå-

íåçå ðàêà ÿè÷íèêîâ, à òàêæå ðîëü ðåöåïòîðíîãî

ñòàòóñà îïóõîëè â ïðîãíîçå òå÷åíèÿ çàáîëåâàíèÿ è

÷óâñòâèòåëüíîñòè îïóõîëè ê õèìèîòåðàïèè àêòèâ-

íî èçó÷àåòñÿ, íî äî ñèõ ïîð òî÷íî íå óñòàíîâëåíà.

Ïðè ðàêå ÿè÷íèêîâ ðàçëè÷íûõ ãèñòîëîãè÷åñ-

êèõ òèïîâ (ñåðîçíîãî, ýíäîìåòðèîèäíîãî, ïåðå-

õîäíîêëåòî÷íîãî è äð.) ýñòðîãåíîâûå ðåöåïòîðû

îáíàðóæèâàþòñÿ â 55—80% ñëó÷àåâ [27—40]. Èñ-

êëþ÷åíèå ñîñòàâëÿþò ìóöèíîçíûå êàðöèíîìû, â

êîòîðûõ ýñòðîãåíîâûå ðåöåïòîðû îïðåäåëÿþòñÿ ñ

íèçêîé ÷àñòîòîé — â 14% ñëó÷àåâ [41] èëè èõ ýêñ-

ïðåññèÿ íå âûÿâëÿåòñÿ [42—44]. ×àñòîòà ýêñïðåñ-

ñèè ýñòðîãåíîâûõ ðåöåïòîðîâ âîçðàñòàåò â ðÿäó

«íîðìà — äîáðîêà÷åñòâåííàÿ ýïèòåëèàëüíàÿ îïó-

õîëü — ðàê ÿè÷íèêîâ» [28], à ïðè çëîêà÷åñòâåí-

íûõ íîâîîáðàçîâàíèÿõ ýòîò ïîêàçàòåëü ïîëîæè-

òåëüíî êîððåëèðóåò ñî ñòàäèåé çàáîëåâàíèÿ ïî

êëàññèôèêàöèè FIGO [45].

Îïðåäåëåíèå ïîäòèïîâ ðåöåïòîðîâ ïðîâîäè-

ëîñü ëèøü â íåáîëüøîì ÷èñëå ðàáîò. ERα è ERβ
îáíàðóæèâàþòñÿ â òêàíè ðàêà ÿè÷íèêîâ ñî ñðàâ-

íèìîé ÷àñòîòîé, íåðåäêî íàáëþäàåòñÿ èõ êîýêñ-

ïðåññèÿ [29, 30, 46]. Îäíàêî, â îòëè÷èå îò ERα,

ñîäåðæàíèå ERβ â îïóõîëåâîé òêàíè çíà÷èòåëüíî

íèæå, ÷åì â îêðóæàþùåé íåèçìåí¸ííîé òêàíè

ÿè÷íèêà [46, 47]. Ïî ìíåíèþ íåêîòîðûõ àâòîðîâ,

ïàäåíèå óðîâíÿ ERβ â îïóõîëÿõ ÿè÷íèêà ìîæåò

ñëóæèòü ïîêàçàòåëåì çëîêà÷åñòâåííîñòè îïóõî-

ëåâîé òðàíñôîðìàöèè [47]. Íåñêîëüêî ãðóïï èñ-

ñëåäîâàòåëåé ïðåäëàãàþò ðàññìàòðèâàòü â êà÷åñò-

âå òàêîãî êðèòåðèÿ íå èçîëèðîâàííîå ñíèæåíèå

ñîäåðæàíèÿ ERβ, à èçìåíåíèå ñîîòíîøåíèÿ ýêñ-

ïðåññèè äâóõ ðàçíîâèäíîñòåé ýñòðîãåíîâûõ ðå-

öåïòîðîâ (ERβ/ERα), êîòîðîå, êàê ïðàâèëî,

óìåíüøàåòñÿ ïðè ðàêå ÿè÷íèêîâ ïî ñðàâíåíèþ ñ

íîðìàëüíîé îêðóæàþùåé òêàíüþ [30, 46, 48].

Ïðåäïðèíèìàþòñÿ ïîïûòêè îïðåäåëèòü çàâè-

ñèìîñòü ýêñïðåññèè ERβ îò ñòàäèè îíêîëîãè÷åñ-

êîãî ïðîöåññà, íî ÿñíîñòè â ýòîì âîïðîñå ïîêà

íåò. Ïî îäíèì äàííûì, ÷àñòîòà ýêñïðåññèè ERβ â

êëåòêàõ I ñòàäèè ïðåâûøàåò òàêîâóþ ïðè II—IV

ñòàäèÿõ çàáîëåâàíèÿ [47]. Îäíàêî âûñêàçûâàþòñÿ

è ïðîòèâîïîëîæíûå ìíåíèÿ [29].

Ýñòðîãåíîâûå ðåöåïòîðû ýêñïðåññèðóþòñÿ

òàêæå â íåýïèòåëèàëüíûõ íîâîîáðàçîâàíèÿõ

ÿè÷íèêà. Â ãðàíóë¸çîêëåòî÷íûõ îïóõîëÿõ, à

òàêæå â êëåòî÷íûõ ëèíèÿõ, ïîëó÷åííûõ èç íèõ,

ïðåîáëàäàþùèì òèïîì ðåöåïòîðîâ ÿâëÿþòñÿ

ERβ, êîòîðûå îïðåäåëÿþòñÿ â 66% ñëó÷àåâ [49,

50], à â 79% îïóõîëåé Ñåðòîëè-Ëåéäèãà ýêñ-

ïðåññèðóþòñÿ ERα [51].

Ðàê ïðåäñòàòåëüíîé æåëåçû
Áîëåå èëè ìåíåå çíà÷èòåëüíûå óðîâíè ýñò-

ðîãåíîâûõ ðåöåïòîðîâ îïðåäåëÿþòñÿ â êëåòêàõ

ïðåäñòàòåëüíîé æåëåçû êàê â íîðìå, òàê è â çëî-

êà÷åñòâåííûõ íîâîîáðàçîâàíèÿõ [52]. Ïîýòîìó

îñîáóþ âàæíîñòü ïðèîáðåòàåò ñðàâíèòåëüíûé

àíàëèç ñîäåðæàíèÿ ERα è ERβ â îáðàçöàõ ðàêà

ïðåäñòàòåëüíîé æåëåçû, äîáðîêà÷åñòâåííîé ãè-

ïåðïëàçèè ïðåäñòàòåëüíîé æåëåçû è â çäîðîâîé

òêàíè ïðîñòàòû. Ïîäîáíûé ïîäõîä ïîçâîëèë

âûÿâèòü ãèïåðýêñïðåññèþ ERα â îïóõîëåâûõ

êëåòêàõ, ïðè÷åì å¸ ñòåïåíü âîçðàñòàåò ïî ìåðå

ïðîãðåññèðîâàíèÿ çàáîëåâàíèÿ, äîñòèãàÿ ìàê-

ñèìàëüíûõ çíà÷åíèé íà ïîçäíèõ ñòàäèÿõ ïðî-

öåññà. Ñîäåðæàíèå ERα âûøå â îïóõîëÿõ ñ êëè-

íè÷åñêè äèàãíîñòèðîâàííîé ðåçèñòåíòíîñòüþ ê

ãîðìîíàëüíîé òåðàïèè ïî ñðàâíåíèþ ñ ãîðìî-

íàëüíî ÷óâñòâèòåëüíûìè íîâîîáðàçîâàíèÿìè

[53, 54]. ×àñòîòà âñòðå÷àåìîñòè ERα â òêàíè ðà-

êà ïðåäñòàòåëüíîé æåëåçû ñîñòàâëÿåò ïî ðàçíûì

îöåíêàì îò 8% [55] äî 83% [52].

Â íîðìå ERα îïðåäåëÿþòñÿ ïðåèìóùåñòâåííî,

åñëè íå èñêëþ÷èòåëüíî, â ñòðîìå îðãàíà [55, 56]:

ERα-ïîëîæèòåëüíûìè ÿâëÿþòñÿ îêîëî 15% êëå-

òîê [56, 57]. Ïðè äîáðîêà÷åñòâåííîé ãèïåðïëàçèè

è ðàêå ïðåäñòàòåëüíîé æåëåçû ñîäåðæàíèå ðåöåï-

òîðîâ â ñòðîìàëüíîì êîìïîíåíòå ñîõðàíÿåòñÿ íà

òîì æå óðîâíå. Îñíîâíàÿ æå ÷àñòü ERα ïðè ðàêå

ïðîñòàòû ëîêàëèçîâàíà â êëåòêàõ ñåêðåòîðíîãî

ýïèòåëèÿ (ïðè èììóíîãèñòîõèìè÷åñêîì èññëåäî-

âàíèè ñïåöèôè÷åñêè îêðàøèâàþòñÿ 80% ýïèòåëè-

àëüíûõ êëåòîê). Ïðè äîáðîêà÷åñòâåííîé ãèïåð-

ïëàçèè ñîäåðæàíèå ERα â ýïèòåëèè èìååò

ïðîìåæóòî÷íîå çíà÷åíèå ìåæäó íîðìàëüíîé è ìà-

ëèãíèçèðîâàííîé òêàíüþ ïðîñòàòû — 10% [57].

Íàïðîòèâ, ñîäåðæàíèå ERβ â îïóõîëÿõ ïðåä-

ñòàòåëüíîé æåëåçû ñíèæàåòñÿ ïî ñðàâíåíèþ ñ ó÷à-

ñòêàìè äîáðîêà÷åñòâåííîé ãèïåðïëàçèè è îêðóæà-

þùåé íîðìàëüíîé òêàíüþ [55, 56, 58]:

âñòðå÷àåìîñòü ERβ â íèõ ñîñòàâëÿåò 11, 24 è 100%

ñîîòâåòñòâåííî [56]. Îäíàêî â íåêîòîðûõ èññëåäî-
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âàíèÿõ íèçêèé óðîâåíü ýêñïðåññèè ERβ îáíàðó-

æèâàëñÿ âî âñåõ ó÷àñòêàõ ïðîñòàòû, ïîðàæ¸ííîé

çëîêà÷åñòâåííûì íîâîîáðàçîâàíèåì [59].

Êàê è ERα, ERβ ïðè ðàêå ïðåäñòàòåëüíîé æå-

ëåçû âûÿâëÿþòñÿ ïðåèìóùåñòâåííî â ìàëèãíèçè-

ðîâàííîì ýïèòåëèè [60]. Â îïóõîëè ER-ïîçèòèâ-

íûìè ÿâëÿþòñÿ 79% ýïèòåëèàëüíûõ êëåòîê, â

ó÷àñòêàõ äîáðîêà÷åñòâåííîé ãèïåðïëàçèè — 30%,

à â îêðóæàþùåé çäîðîâîé òêàíè ïðîñòàòû —

òîëüêî 13% ýïèòåëèàëüíûõ êëåòîê [57].

Èìååòñÿ îòðèöàòåëüíàÿ çàâèñèìîñòü ìåæäó

ñòàäèåé ðàêà ïðåäñòàòåëüíîé æåëåçû è óðîâíåì

ýêñïðåññèè ERβ [53—55]. Ðåöåïòîðû äàííîãî

ïîäòèïà ðåæå âûÿâëÿþòñÿ â îïóõîëÿõ, ðåçèñòåíò-

íûõ ê ãîðìîíàëüíîé òåðàïèè, ïî ñðàâíåíèþ ñ

÷óâñòâèòåëüíûìè [53, 54, 59]. Â ðåöèäèâàõ ðàêà

ïðîñòàòû ERβ âûÿâëÿþòñÿ ðåæå, ÷åì â êëåòêàõ

ïåðâè÷íûõ îïóõîëåé [60]. Â òî æå âðåìÿ â îòäà-

ëåííûõ ìåòàñòàçàõ ðàêà ïðåäñòàòåëüíîé æåëåçû

ERβ ýêñïðåññèðîâàíû â 80—100% ñëó÷àåâ [61].

Îïóõîëè ãîëîâíîãî ìîçãà
Ýñòðîãåíîâûå ðåöåïòîðû îáíàðóæèâàþòñÿ â

êëåòêàõ ãëèîì â 15—43% ñëó÷àåâ [62—64].

Áî´ëüøèì ñîäåðæàíèåì ER îòëè÷àþòñÿ îïóõîëè

âûñîêîé ñòåïåíè çëîêà÷åñòâåííîñòè (III—IV ñòå-

ïåíü ïî êëàññèôèêàöèè ÂÎÇ) [63].

Äàííûå ëèòåðàòóðû î ñîäåðæàíèè ER â ìåíèí-

ãèîìàõ äîñòàòî÷íî ïðîòèâîðå÷èâû. ×àñòîòà âñòðå-

÷àåìîñòè ðåöåïòîðîâ ïî ðàçëè÷íûì èñòî÷íèêàì

êîëåáëåòñÿ îò 0—5% [65—68] äî 83—94% [69—71].

Òåì íå ìåíåå â áîëüøèíñòâå èññëåäîâàíèé ýòîò

ïîêàçàòåëü ñîñòàâëÿåò îêîëî 30—70% [62, 72—76],

ïðè ýòîì íå îáíàðóæåíî êîððåëÿöèè ñî ñòåïåíüþ

çëîêà÷åñòâåííîñòè èëè ãèñòîëîãè÷åñêèì òèïîì

îïóõîëè [70, 72]. Ïðè äèôôåðåíöèðîâàííîé îöåí-

êå ðàçíûõ òèïîâ ðåöåïòîðîâ, ÷àñòîòà ýêñïðåññèè

ERα îïðåäåëÿåòñÿ íà óðîâíå 68%, ERβ — 44% [73].

Â êëåòêàõ ìåíèíãèîì ýñòðîãåíîâûå ðåöåïòîðû

ýêñïðåññèðóþòñÿ ÷àùå è â áî́ëüøåé êîíöåíòðàöèè

ó æåíùèí, ÷åì ó ìóæ÷èí [71, 76, 77].

Â ìåäóëëîáëàñòîìàõ ER âñòðå÷àþòñÿ â 75—100%

ñëó÷àåâ [62, 78]. Ñîãëàñíî îäíîé èç íåäàâíèõ ïóáëè-

êàöèé [78], ïðåîáëàäàþùèì òèïîì ðåöåïòîðîâ â

ýòèõ îïóõîëÿõ ÿâëÿþòñÿ ERβ, îáíàðóæåííûå âî âñåõ

èññëåäîâàííûõ îáðàçöàõ, òîãäà êàê íèçêèå óðîâíè

ERα âûÿâëÿþòñÿ òîëüêî â 41% ìåäóëëîáëàñòîì.

Ñðåäè àäåíîì ãèïîôèçà íàèáîëåå ÷àñòî, â

60—100% ñëó÷àåâ, ýñòðîãåíîâûå ðåöåïòîðû îïðå-

äåëÿþòñÿ â êëåòêàõ ïðîëàêòèíîì [79—83]. Âñòðå-

÷àåìîñòü ðåöåïòîðîâ íå çàâèñèò îò ïîëà è ãîðìî-

íàëüíîãî ñòàòóñà ïàöèåíòîâ, õîòÿ ó æåíùèí

ðåïðîäóêòèâíîãî âîçðàñòà ýñòðîãåíîâûå ðåöåïòî-

ðû â îïóõîëåâûõ êëåòêàõ âûÿâëÿþòñÿ ÷àùå, ÷åì ó

æåíùèí â ìåíîïàóçå è ó ìóæ÷èí (â 90, 67 è 60%

îáðàçöîâ ñîîòâåòñòâåííî) [81]. Ðåöèäèâèðóþùèå

îïóõîëè ðåæå ïåðâè÷íûõ ýêñïðåññèðóþò ER [81].

Âî âñåõ ER-ïîçèòèâíûõ ïðîëàêòèíîìàõ âûÿâëÿ-

åòñÿ êîýêñïðåññèÿ ERα è ERβ [82].

Âëèÿíèå ñåêðåòîðíîãî ôåíîòèïà ïðîëàêòè-

íîì íà óðîâåíü ýêñïðåññèè ýñòðîãåíîâûõ ðåöåï-

òîðîâ íå âïîëíå î÷åâèäíî. Àâòîðû íåêîòîðûõ ðà-

áîò ñîîáùàþò, ÷òî âñå èññëåäîâàííûå àäåíîìû,

ïðîäóöèðóþùèå ïîìèìî ïðîëàêòèíà îäèí èëè

íåñêîëüêî äðóãèõ ãîðìîíîâ (ÑÒÃ, ÔÑÃ, ÀÊÒÃ),

ÿâëÿþòñÿ ER-ïîëîæèòåëüíûìè [80] ïî îáîèì

ïîäòèïàì ðåöåïòîðîâ [82]. Ïî äðóãèì äàííûì,

ëèøü 13% àäåíîì, ïðîäóöèðóþùèõ ÑÒÃ è ïðî-

ëàêòèí, ñîäåðæàò ýñòðîãåíîâûå ðåöåïòîðû [84]. Â

òî æå âðåìÿ áîëüøèíñòâî îïóõîëåé, ïðîäóöèðóþ-

ùèõ òîëüêî ñîìàòîòðîïèí, ÿâëÿþòñÿ ERα-îòðè-

öàòåëüíûìè, îäíàêî â 80—100% ñëó÷àåâ ýêñïðåñ-

ñèðóþò ERβ [82, 85].

Ñðåäè äðóãèõ òèïîâ àäåíîì ãèïîôèçà ñòîèò

óïîìÿíóòü îïóõîëè, ñåêðåòèðóþùèå ãîíàäîòðîï-

íûå ãîðìîíû. Â 29—50% ñëó÷àåâ ýòè îïóõîëè ER-

ïîçèòèâíûå [82, 84], ïðè÷¸ì ÷àñòî âûÿâëÿåòñÿ êî-

ýêñïðåññèÿ ERα è ERβ [82].

Ìèêðîàäåíîìû ãèïîôèçà, â îòëè÷èå îò ìàêðî-

àäåíîì, ïðàêòè÷åñêè íèêîãäà íå ñîäåðæàò ýñòðî-

ãåíîâûõ ðåöåïòîðîâ [84, 86]. Åñòü ñîîáùåíèÿ î íà-

ëè÷èè ER â êëåòêàõ íåêîòîðûõ êðàíèîôàðèíãèîì

[87], íåâðèíîì [62, 77], ìåòàñòàçîâ â ìîçã îïóõîëåé

ðàçëè÷íîé ïåðâè÷íîé ëîêàëèçàöèè [62, 88, 89].

Êîëîðåêòàëüíûé ðàê
Ýñòðîãåíîâûå ðåöåïòîðû îïðåäåëÿþòñÿ â êëåò-

êàõ ñëèçèñòîé îáîëî÷êè êèøå÷íèêà ó 20—100% ïà-

öèåíòîâ êîëîðåêòàëüíûì ðàêîì [90—103], ïðè÷¸ì â

áîëüøèíñòâå èññëåäîâàíèé ýòîò ïîêàçàòåëü ïðèíè-

ìàåò çíà÷åíèÿ îò 30 äî 60% [92—96, 98, 100—103].

ER ÷àùå âûÿâëÿþòñÿ â îïóõîëÿõ îáîäî÷íîé, ÷åì

ïðÿìîé êèøêè [96, 99]. Äîñòîâåðíûõ ðàçëè÷èé

âñòðå÷àåìîñòè ER â ó÷àñòêàõ çëîêà÷åñòâåííîé

òðàíñôîðìàöèè è â òêàíè çäîðîâîé êèøå÷íîé ñòåí-

êè ó áîëüíûõ êîëîðåêòàëüíûì ðàêîì íå âûÿâëåíî

[90, 91, 96, 97, 100]. Òî æå êàñàåòñÿ è êîíöåíòðàöèè

áåëêà [91, 92, 96, 97, 103]. Ñòåïåíü ýêñïðåññèè ER â

êëåòêàõ çëîêà÷åñòâåííîãî íîâîîáðàçîâàíèÿ íå êîð-

ðåëèðóåò ñ ïîëîì ïàöèåíòîâ [90, 91, 97, 99, 104], ðàç-

ìåðîì è ãèñòîëîãè÷åñêèì òèïîì îïóõîëè, ñòàäèåé

çàáîëåâàíèÿ [90, 91, 95, 97], ïîêàçàòåëÿìè âûæèâàå-

ìîñòè [91, 98].

Îñíîâíàÿ öåííîñòü ïðèâåä¸ííûõ äàííûõ â

òîì, ÷òî îíè äåìîíñòðèðóþò íàëè÷èå ýñòðîãåíîâûõ

ðåöåïòîðîâ â îïóõîëÿõ òîëñòîé êèøêè â áîëüøîì

êîëè÷åñòâå ñëó÷àåâ. Îäíàêî, íåñîìíåííî, êëþ÷îì

ê ïîíèìàíèþ ðîëè ýñòðîãåíîâûõ ðåöåïòîðîâ â

ïðîöåññàõ êàíöåðîãåíåçà ìîæåò áûòü òîëüêî äèô-

ôåðåíöèàëüíàÿ îöåíêà ýêñïðåññèè ERα è ERβ. Ñ

âíåäðåíèåì â ïðàêòèêó ñîîòâåòñòâóþùèõ ìåòîäèê

âûÿñíèëîñü, ÷òî ïðåîáëàäàþùèì âàðèàíòîì â

ñòåíêå òîëñòîé êèøêè ÿâëÿåòñÿ ERβ [105, 106], ýêñ-

ïðåññèÿ êîòîðîãî â çäîðîâîé òêàíè íàáëþäàåòñÿ â
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100% ñëó÷àåâ [106—108]. Îïóõîëåâàÿ òêàíü îòëè÷à-

åòñÿ îò îêðóæàþùåé íîðìàëüíîé òêàíè áîëåå íèç-

êèì ñîäåðæàíèåì ðåöåïòîðîâ [106—108]. Òàê, îò-

ñóòñòâèå ERβ âûÿâëåíî â 21—42% ñëó÷àåâ ðàêà

òîëñòîé êèøêè [108—110].

Óòðàòà ERβ àññîöèèðîâàíà ñ ïðîöåññîì äå-

äèôôåðåíöèðîâêè êëåòîê: ñòåïåíü ýêñïðåññèè

ERβ ìàêñèìàëüíà íà ðàííèõ ýòàïàõ êàíöåðîãåíå-

çà è ìèíèìàëüíà — íà ïîçäíèõ ñòàäèÿõ êîëîðåê-

òàëüíîãî ðàêà [108, 111—113]. Òàêèì îáðàçîì, ïî

ìåðå ïðîãðåññèðîâàíèÿ çàáîëåâàíèÿ êîëè÷åñòâî

ýñòðîãåíîâûõ ðåöåïòîðîâ â îïóõîëè ïàäàåò. Èí-

òåðåñíî, ÷òî òàêîé êîððåëÿöèè íå óñòàíîâëåíî

ïðè ñðàâíåíèè óðîâíåé ìÐÍÊ ERβ â êëåòêàõ îïó-

õîëè è çäîðîâîé òêàíè [106, 109, 114], òî åñòü ïðî-

öåññû, âåäóùèå ê ñíèæåíèþ ýêñïðåññèè ERβ ïðè

çëîêà÷åñòâåííîé òðàíñôîðìàöèè, èìåþò ìåñòî

íà ïîñòòðàíñêðèïöèîííîì ýòàïå [106, 109]. Îïè-

ñàííûå çàêîíîìåðíîñòè ñïðàâåäëèâû äëÿ ïàöè-

åíòîâ îáîåãî ïîëà [108, 112, 113]. Îäíàêî íåêîòî-

ðûå àâòîðû îïèñûâàþò áîëåå î÷åâèäíîå èõ

ïðîÿâëåíèå ó ìóæ÷èí [112], äðóãèå — ó æåíùèí

[105]. Ïðåäïîëàãàåòñÿ, ÷òî ERβ ó÷àñòâóþò â ìåõà-

íèçìàõ çàùèòû ïðîòèâ êàíöåðîãåíåçà â ñòåíêå

òîëñòîé êèøêè [107, 108, 113]. Íàëè÷èå â êëåòêàõ

îïóõîëè èìåííî ERβ (à íå èíòåãðàëüíûé ïîêàçà-

òåëü ER-ïîçèòèâíîñòè) ðàññìàòðèâàåòñÿ ðÿäîì

èññëåäîâàòåëåé â êà÷åñòâå ôàêòîðà, óëó÷øàþùå-

ãî ïðîãíîç ïðè êîëîðåêòàëüíîì ðàêå [108].

Óðîâåíü ýêñïðåññèè âòîðîãî ïîäòèïà ýñòðîãå-

íîâûõ ðåöåïòîðîâ, ERα, â çäîðîâîé òêàíè êèøå÷-

íîé ñòåíêè îöåíèâàåòñÿ êàê êðàéíå íèçêèé [106,

107] è ëèáî îñòàåòñÿ íåèçìåííûì [105, 106], ëèáî

íåçíà÷èòåëüíî ïîâûøàåòñÿ â ó÷àñòêàõ ìàëèãíèçà-

öèè ñëèçèñòîé [109]. ERα îáíàðóæèâàþòñÿ â êëåò-

êàõ ðàêà òîëñòîé êèøêè â 25—100% ñëó÷àåâ [109,

112, 114] â êîíöåíòðàöèÿõ çíà÷èòåëüíî ìåíüøèõ,

÷åì ERβ [105]. Ïî ðåçóëüòàòàì îäíîãî èç èññëåäî-

âàíèé, êîíöåíòðàöèÿ ERα â êëåòêàõ îïóõîëè ïî-

âûøåíà ïî ñðàâíåíèþ ñ îêðóæàþùåé çäîðîâîé

òêàíüþ ó ïàöèåíòîâ ìóæñêîãî ïîëà, òîãäà êàê ó

æåíùèí â àíàëîãè÷íûõ ñëó÷àÿõ óðîâíè ýêñïðåñ-

ñèè áåëêà äîñòîâåðíî íå îòëè÷àþòñÿ [112].

Çàêëþ÷åíèå
Èòàê, àíàëèç äàííûõ ëèòåðàòóðû ïîêàçûâàåò,

÷òî ýêñïðåññèÿ ýñòðîãåíîâûõ ðåöåïòîðîâ â òêàíè

ðàêà ìîëî÷íîé æåëåçû — ýòî íå óíèêàëüíîå ñâîé-

ñòâî, ïðèñóùåå òîëüêî ýòîé îïóõîëè. Ýòî õàðàê-

òåðèñòèêà íîâîîáðàçîâàíèé ðàçíûõ ëîêàëèçà-

öèé, ðàçíîãî ãèñòîëîãè÷åñêîãî ñòðîåíèÿ, ñ

ðàçíîé àãðåññèâíîñòüþ òå÷åíèÿ áîëåçíè è ÷óâñò-

âèòåëüíîñòüþ ê õèìèîòåðàïèè. Ïðè ýòîì ïîêàçà-

íî, ÷òî ñòèìóëÿöèÿ ïðîëèôåðàöèè êëåòîê ïîä

âîçäåéñòâèåì ýñòðîãåíîâ ðåàëèçóåòñÿ âî âñåõ

êëåòêàõ ñ ýêñïðåññèåé êàê α, òàê è β ýñòðîãåíîâûõ

ðåöåïòîðîâ [115, 116]. Ýôôåêò ðåàëèçóåòñÿ íà

óðîâíå ñòèìóëÿöèè òðàíñêðèïöèè ÄÍÊ èëè àê-

òèâàöèè âíåãåíîìíûõ ñèãíàëüíûõ ïóòåé è íå ÿâ-

ëÿåòñÿ òêàíåâîñïåöèôè÷åñêèì [117, 118]. Íå ñïå-

öèôè÷åñêèì ïî îòíîøåíèþ ê òêàíè ÿâëÿåòñÿ è

èíãèáèðîâàíèå ïðîëèôåðàöèè êëåòîê ñ ýêñïðåñ-

ñèåé ýñòðîãåíîâûõ ðåöåïòîðîâ ïðè âîçäåéñòâèè

àíòèýñòðîãåíîâ [119].

Ïî÷åìó æå, èìåÿ â âèäó, ÷òî ýñòðîãåíîâûå

ðåöåïòîðû ÿâëÿþòñÿ òî÷êîé ïðèëîæåíèÿ ýíäî-

ãåííûõ è ýêçîãåííûõ ñòèìóëÿòîðîâ ïðîëèôåðà-

òèâíîé àêòèâíîñòè êëåòîê, ñîñòîÿíèå ýòîé êëå-

òî÷íîé ìèøåíè îöåíèâàåòñÿ òîëüêî â îïóõîëÿõ

ìîëî÷íîé æåëåçû? Ïî÷åìó íå ïðåäïðèíèìàþò-

ñÿ ïîïûòêè èíàêòèâèðîâàòü ýòó ïðîãíîñòè÷åñ-

êè íåáëàãîïðèÿòíóþ êëåòî÷íóþ ìèøåíü â îïó-

õîëÿõ ðàçíûõ ëîêàëèçàöèé? Ïî÷åìó äëÿ ýòîé

öåëè íå èñïîëüçóåòñÿ àíòèýñòðîãåí òàìîêñè-

ôåí, êîòîðûé ïðåäñòàâëÿåò ïðèìåð óíèêàëüíî-

ãî òàðãåòíîãî ïðåïàðàòà? Óíèêàëüíîãî â òîì

ñìûñëå, ÷òî áåçóñëîâíî äîêàçàíà íå òîëüêî åãî

ýôôåêòèâíîñòü, íî è ñâÿçü ýôôåêòèâíîñòè ñ

èíãèáèðîâàíèåì êëåòî÷íîé ìèøåíè — ýñòðî-

ãåíîâûõ ðåöåïòîðîâ.

Ýòî âîïðîñû, íà êîòîðûå òðóäíî äàòü ìîòèâè-

ðîâàííûé îòâåò. Íàì ïðåäñòàâëÿåòñÿ, ÷òî ãëàâ-

íîé ïðè÷èíîé ÿâëÿåòñÿ òåíäåíöèÿ, íàìåòèâøàÿ-

ñÿ â ïîñëåäíèå ãîäû. Ýòî óâëå÷åíèå ñîçäàíèåì è

îöåíêîé ýôôåêòèâíîñòè íîâûõ ïðåïàðàòîâ.

×àñòü èç íèõ, ïî ñóùåñòâó, ÿâëÿåòñÿ âîññîçäàíè-

åì êëàññè÷åñêèõ ïðîòèâîîïóõîëåâûõ ëåêàðñòâ ñ

ìèíèìàëüíûìè ìîäèôèêàöèÿìè. Äðóãèå — îò-

íîñÿòñÿ ê òàê íàçûâàåìûì òàðãåòíûì ïðåïàðà-

òàì, êîòîðûå ñîçäàþòñÿ ñ öåëüþ êîíòðîëèðîâàòü

ðîñò îïóõîëè, âîçäåéñòâóÿ íà îäíó èç áèîëîãè÷å-

ñêè âàæíûõ êëåòî÷íûõ ìèøåíåé.

Íå äàâàÿ îöåíêè ýôôåêòèâíîñòè êîíêðåòíûõ

ëåêàðñòâ, ñîçäàííûõ â ðóñëå ýòèõ íàïðàâëåíèé,

îòìåòèì, ÷òî õîòÿ â èõ ðàçâèòèå è âêëàäûâàþòñÿ

îãðîìíûå ñðåäñòâà, ðåçóëüòàòû áîëåå ÷åì ñêðîì-

íûå. Ïðè ýòîì ðàçðàáîòêà ðàöèîíàëüíûõ ïîäõî-

äîâ ê îïòèìèçàöèè óæå èñïîëüçóåìûõ â êëèíèêå

ïðîòèâîîïóõîëåâûõ ïðåïàðàòîâ ïðàêòè÷åñêè ïîë-

íîñòüþ îñòàíîâëåíà, õîòÿ ýôôåêòèâíîñòü ìíîãèõ

èç íèõ åùå íå èñ÷åðïàíà. Íàïðèìåð, ïðàêòè÷åñêè

íå èññëåäóþòñÿ ïîäõîäû ê ñíèæåíèþ òîêñè÷íîñ-

òè ïðîòèâîîïóõîëåâûõ ïðåïàðàòîâ è ê ïîâûøå-

íèþ ýôôåêòèâíîñòè òåðàïèè çà ñ÷¸ò ñîõðàíåíèÿ

âðåìåííîé è ïîâûøåíèÿ äîçîâîé íàãðóçêè ëå÷å-

íèÿ, õîòÿ ïëîäîòâîðíîñòü ýòîãî äîêàçàíà íå òîëü-

êî ýêñïåðèìåíòàëüíî, íî è â êëèíèêå. Õðåñòîìà-

òèéíûå ïðèìåðû — êîìáèíàöèÿ ëåéêîâîðèíà ñ

ìåòîòðåêñàòîì, âîäíàÿ íàãðóçêà ïðè íàçíà÷åíèè

öèñïëàòèíà, óâåëè÷åíèå ïðîäîëæèòåëüíîñòè èí-

ôóçèîííîãî ââåäåíèÿ öèòîñòàòèêîâ è ò. ä.

Âåðí¸ìñÿ ê ýêñïðåññèè ýñòðîãåíîâûõ ðåöåï-

òîðîâ è ê ïåðñïåêòèâàì ïðèìåíåíèÿ òàìîêñèôå-

íà ïðè ëå÷åíèè ER-ïîëîæèòåëüíûõ îïóõîëåé, îò-

ëè÷íûõ îò ðàêà ìîëî÷íîé æåëåçû. Ñ÷èòàåì, ÷òî

All_7-8_end.qxd  30.11.2009  13:38  Page 45



АНТИБИОТИКИ И ХИМИОТЕРАПИЯ, 2009, 54; 7—846

åñòü âñå îñíîâàíèÿ äëÿ ïðîâåäåíèÿ ðàáîòû â ñëå-

äóþùåì íàïðàâëåíèè. 

Ïðåæäå âñåãî, íåîáõîäèìî «âíåäðèòü â óìû»

êëèíèöèñòîâ, ÷òî îïðåäåëåíèå ñòàòóñà ýñòðîãåíî-

âûõ ðåöåïòîðîâ â îïóõîëè îáÿçàòåëüíî äëÿ âñåõ

íîâîîáðàçîâàíèé ÷åëîâåêà, à íå òîëüêî äëÿ ðàêà

ìîëî÷íîé æåëåçû. Îáÿçàòåëüíî ïîòîìó, ÷òî ýñò-

ðîãåíîâûå ðåöåïòîðû, êàê óïîìèíàëîñü âûøå,

ÿâëÿþòñÿ âàæíåéøåé êëåòî÷íîé ìèøåíüþ ýíäî-

ãåííûõ è ýêçîãåííûõ ñòèìóëÿòîðîâ ïðîëèôåðà-

òèâíîé àêòèâíîñòè, íåçàâèñèìî îò òîãî, â êàêîé

òêàíè îíè ýêñïðåññèðîâàíû.

Ïðè ýòîì ÷ðåçâû÷àéíî âàæíî ïðîâîäèòü äèô-

ôåðåíöèðîâàííóþ îöåíêó ÅRα è ÅRβ, ïîñêîëüêó

ïîñëåäñòâèÿ áëîêèðîâàíèÿ ðàçíûõ òèïîâ ýñòðî-

ãåíîâûõ ðåöåïòîðîâ ðàçëè÷íû. Â ÷àñòíîñòè, ïðè

âçàèìîäåéñòâèè àíòèýñòðîãåíîâ ñ ÅRβ ðåàëèçóåò-

ñÿ òîëüêî àíòàãîíèñòè÷åñêèé ýôôåêò, òîãäà êàê

âîçäåéñòâèå íà ÅRα ñîïðîâîæäàåòñÿ è àãîíèñòè-

÷åñêèìè ïðîÿâëåíèÿìè [120]. Ïîêàçàíî òàêæå,

÷òî ïðîãíîñòè÷åñêàÿ çíà÷èìîñòü ðàçíûõ òèïîâ

ðåöåïòîðîâ ïðè îöåíêå àãðåññèâíîñòè òå÷åíèÿ

çàáîëåâàíèÿ ðàçëè÷íà.

Òàê, ýêñïðåññèÿ ÅRβ â òêàíè íåìåëêîêëåòî÷-

íîãî ðàêà ë¸ãêîãî ïðîãíîçèðóåò áîëåå áëàãîïðè-

ÿòíîå òå÷åíèå áîëåçíè â ñðàâíåíèè ñ ãðóïïîé

áîëüíûõ, â îïóõîëè êîòîðûõ ÅRβ îòñóòñòâóþò [4,

5]. Íàïðîòèâ, íàëè÷èå â îïóõîëåâîé òêàíè ÅRα
ÿâëÿåòñÿ ôàêòîðîì, óõóäøàþùèì ïðîãíîç [5,

121]. Ïðîãðåññèðîâàíèå çàáîëåâàíèÿ ñîïðîâîæ-

äàåòñÿ ñíèæåíèåì ýêñïðåññèè ÅRβ [4] è ïîâûøå-

íèåì ýêñïðåññèè ÅRα [121].

Ñõîäíûå çàêîíîìåðíîñòè õàðàêòåðíû äëÿ ðà-

êà ÿè÷íèêîâ [30, 46—48] è ïðåäñòàòåëüíîé æåëå-

çû [53—58]. Ïðè ýòèõ çàáîëåâàíèÿõ âûÿâëåíèå

ÅRβ â îïóõîëåâîé òêàíè òàêæå ÿâëÿåòñÿ ôàêòîðîì

ïðîãíîçà áîëåå áëàãîïðèÿòíîãî òå÷åíèÿ áîëåçíè,

òîãäà êàê ýêñïðåññèÿ ÅRα, íàîáîðîò, óõóäøàåò

ïðîãíîç. Åñòü îñíîâàíèå ðàññìàòðèâàòü ýêñïðåñ-

ñèþ ÅRβ êàê ïðîãíîñòè÷åñêè áëàãîïðèÿòíûé

ìàðêåð è ïðè êîëîðåêòàëüíîì ðàêå [107, 108, 113].

Ê ñîæàëåíèþ, äàæå â âåäóùèõ íàó÷íûõ öåíò-

ðàõ äî íàñòîÿùåãî âðåìåíè ýòè ÷ðåçâû÷àéíî âàæ-

íûå äàííûå èãíîðèðóþòñÿ, è ñòàòóñ ýñòðîãåíîâûõ

ðåöåïòîðîâ äàæå â îïóõîëÿõ ìîëî÷íîé æåëåçû

îöåíèâàåòñÿ ïî ñòàðèíêå — îïðåäåëÿþò óðîâåíü

ýñòðîãåíîâûõ ðåöåïòîðîâ «âîîáùå».

Îòìåíà «ïðèâèëåãèðîâàííîãî» ïîëîæåíèÿ

ðàêà ìîëî÷íîé æåëåçû è ââåäåíèå â êëèíè÷åñêóþ

ïðàêòèêó îáÿçàòåëüíîé äèôôåðåíöèðîâàííîé

îöåíêè ñòàòóñà ýñòðîãåíîâûõ ðåöåïòîðîâ â îïóõî-

ëÿõ ðàçíûõ ëîêàëèçàöèé ïîçâîëèò ðàñøèðèòü ïî-

êàçàíèÿ ê èñïîëüçîâàíèþ àíòèýñòðîãåíîâ. Ìû

ñ÷èòàåì, â ÷àñòíîñòè, ÷òî åñòü âñå îñíîâàíèÿ ðàñ-

ñ÷èòûâàòü íà ñõîäíûé ñ ðàêîì ìîëî÷íîé æåëåçû

ïîëîæèòåëüíûé ýôôåêò òàìîêñèôåíà (èìååòñÿ â

âèäó êîíòðîëü ïðîãðåññèðîâàíèÿ çàáîëåâàíèÿ),

ïðåæäå âñåãî, ïðè åãî àäúþâàíòíîì ïðèìåíåíèè

ó áîëüíûõ ñ ïîëîæèòåëüíûì ñòàòóñîì ýñòðîãåíî-

âûõ ðåöåïòîðîâ â îïóõîëÿõ ðàçíûõ ëîêàëèçàöèé.

Çàâåðøàÿ àíàëèç äàííûõ ëèòåðàòóðû îá ýêñ-

ïðåññèè ýñòðîãåíîâûõ ðåöåïòîðîâ â ñîëèäíûõ

îïóõîëÿõ, îòëè÷íûõ îò ðàêà ìîëî÷íîé æåëåçû,

íàì áû õîòåëîñü îáðàòèòüñÿ ê òàáëèöå è ïîä÷åðê-

íóòü åùå ðàç ñëåäóþùåå.

Âî-ïåðâûõ, ÷àñòîòà ýêñïðåññèè ýñòðîãåíîâûõ

ðåöåïòîðîâ ïðè ìíîãèõ ëîêàëèçàöèÿõ è â ðàçíûõ

ãèñòîëîãè÷åñêèõ òèïàõ íîâîîáðàçîâàíèé ñòîëü

æå âûñîêà è äàæå âûøå ïîêàçàòåëÿ, âûÿâëÿåìîãî

â îïóõîëÿõ ìîëî÷íîé æåëåçû — ó ïîëîâèíû, à

èíîãäà è ó áîëüøåãî ÷èñëà ïàöèåíòîâ. Â òîì ÷èñ-

ëå è â îïóõîëÿõ, ðåçóëüòàòû õèìèîòåðàïèè êîòî-

ðûõ íåëüçÿ ïðèçíàòü óäîâëåòâîðèòåëüíûìè. Íàè-

áîëåå ïîêàçàòåëüíûå ïðèìåðû — òÿæêèå ïî

Çàáîëåâàíèå ×àñòîòà ýêñïðåññèè, % * Ïðîãíîç **
ÅRαα ÅRββ ÅRαα ÅRββ

Ðàê ë¸ãêîãî

íåìåëêîêëåòî÷íûé 60—85 50—90 (>N) «—» «+»

ìåëêîêëåòî÷íûé 57 50 (>N)

Ðàê ïèùåâîäà

àäåíîêàðöèíîìà 100 «—»

ïëîñêîêëåòî÷íûé 64 29 «—»

Ðàê ÿè÷íèêîâ 50—80 (>N) 80 (<N) «—» «+»

Ðàê ïðîñòàòû 8—80 (>N) 11 (<N) «—» «+»

Êîëîðåêòàëüíûé ðàê 25—100 55—80 «+»

Îïóõîëè ãîëîâíîãî ìîçãà

ãëèîìà 15—43 

ìåíèíãèîìà 68 44

ìåäóëëîáëàñòîìà 41 100

Примечание. * — указан диапазон показателей частоты экспрессии эстрогеновых рецепторов, полученных разными
авторами методом иммуногистохимии. >N или < N — частота экспрессии ЕR в опухоли больше или меньше в срав7
нении с соответствующей нормальной тканью. ** — «—» или «+» — неблагоприятная или благоприятная прогности7
ческая значимость экспрессии ЕR соответственно.

Частота и прогностическая значимость экспрессии эстрогеновых рецепторов в опухолях, отличных от рака
молочной железы

All_7-8_end.qxd  30.11.2009  13:38  Page 46



АНТИБИОТИКИ И ХИМИОТЕРАПИЯ, 2009, 54; 7—8 47

ОБЗОРЫ

ЛИТЕРАТУРА 

1. Alì G., Donati V., Loggini B. et al. Different estrogen receptor beta

expression in distinct histologic subtypes of lung adenocarcinoma. Hum

Pathol 2008; 39: 10:1465—1473. 

2. Skov B. G., Fischer B. M., Pappot H. Oestrogen receptor beta over

expression in males with non-small cell lung cancer is associated with

better survival. Lung Cancer 2008; 59: 1: 88—94. 

3. Schwartz A. G., Prysak G. M., Murphy V. et al. Nuclear estrogen recep-

tor beta in lung cancer: expression and survival differences by sex. Clin

Cancer Res 2005; 11: 20: 7280—7287. 

4. Wu C. T., Chang Y. L., Shih J. Y., Lee Y. C. The significance of estrogen

receptor beta in 301 surgically treated non-small cell lung cancers. J.

Thorac Cardiovasc Surg 2005; 130: 4: 979—986. 

5. Kawai H., Ishii A., Washiya K. et al. Estrogen receptors alpha and beta

are prognostic factors in non-small cell lung cancer. Clin Cancer Res

2005; 11: 14: 5084—5089. 

6. Fasco M. J., Hurteau G. J., Spivack S. D. Gender-dependent expression

of alpha and beta estrogen receptors in human nontumor and tumor

lung tissue. Mol Cell Endocrinol 2002; 188: 1—2: 125—140. 

7. Dabbs D. J., Landreneau R. J., Liu Y. et al. Detection of estrogen recep-

tor by immunohistochemistry in pulmonary adenocarcinoma. Ann

Thorac Surg 2002; 73: 2:403—406. 

8. Yang M. H. Estrogen receptor in female lung carcinoma. Zhonghua Jie

He He Hu Xi Za Zhi 1992; 15: 3: 138—140, 189. 

9. Beattie C. W., Hansen N. W., Thomas P. A. Steroid receptors in human

lung cancer. Cancer Res 1985; 45: 9: 4206—4214. 

10. Traynor A. M., Schiller J. H., Stabile L. P. et al. Pilot study of gefitinib

and fulvestrant in the treatment of post-menopausal women with

advanced non-small cell lung cancer. Lung Cancer 2009; 64: 1: 51—59. 

11. Radzikowska E., Langfort R., Giedronowicz D. Estrogen and proges-

terone receptors in non small cell lung cancer patients. Ann Thorac.

Cardiovasc Surg 2002; 8 (2): 69—73. 

12. Cagle P. T., Mody D. R., Schwartz M. R. Estrogen and progesterone recep-

tors in bronchogenic carcinoma. Cancer Res 1990; 50: 20: 6632—6635. 

13. Lau S. K., Chu P. G., Weiss L. M. Immunohistochemical expression of

estrogen receptor in pulmonary adenocarcinoma. Appl

Immunohistochem Mol Morphol 2006; 14: 1: 83—87. 

14. Di Nunno L., Larsson L. G., Rinehart J. J., Beissner R. S. Estrogen and

progesterone receptors in non-small cell lung cancer in 248 consecutive

patients who underwent surgical resection. Arch Pathol Lab Med 2000;

124: 10: 1467—1470. 

15. Su J. M., Hsu H. K., Chang H. et al. Expression of estrogen and proges-

terone receptors in non-small-cell lung cancer: immunohistochemical

study. Anticancer Res 1996; 16: 6B: 3803—3806. 

16. Zhang G., Liu X., Farkas A. M. et al. Estrogen receptor beta functions

through nongenomic mechanisms in lung cancer cells. Mol Endocrinol

2009; 23: 2: 146—156. 

17. Márquez-Garbán D. C., Chen H. W., Fishbein M. C. et al. Estrogen

receptor signalling pathways in human non-small cell lung cancer.

Steroids 2007; 72: 2: 135—143. 

18. Pietras R. J., Márquez D. C., Chen H. W. et al. Estrogen and growth fac-

tor receptor interactions in human breast and non-small cell lung can-

cer cells. Ibid 2005; 70: 5—7: 372—381. 

19. Wu C. T., Chang Y. L., Lee Y. C. Expression of the estrogen receptor beta in

37 surgically treated pulmonary sclerosing hemangiomas in comparison with

non-small cell lung carcinomas. Hum Pathol 2005; 36: 10: 1108—1112. 

20. Dougherty S. M., Mazhawidza W., Bohn A. R. et al. Gender difference in the

activity but not expression of estrogen receptors alpha and beta in human

lung adenocarcinoma cells. Endocr Relat Cancer 2006; 13: 1: 113—134. 

21. Sica G., Wagner P. L., Altorki N. et al. Immunohistochemical expres-

sion of estrogen and progesterone receptors in primary pulmonary neu-

roendocrine tumors. Arch Pathol Lab Med 2008; 132: 12: 1889—1895. 

22. Wang L. Y. Estrogen and progesterone receptors in esophageal carcino-

ma cells. Zhonghua Zhong Liu Za Zhi 1991; 13: 1: 23—25. 

23. Nozoe T., Oyama T., Takenoyama M. et al. Significance of immunohisto-

chemical expression of estrogen receptors alpha and beta in squamous cell

carcinoma of the esophagus. Clin Cancer Res 2007; 13: 14: 4046—4050. 

24. Liu L., Chirala M., Younes M. Expression of estrogen receptor-beta iso-

forms in Barrett's metaplasia, dysplasia and esophageal adenocarcino-

ma. Anticancer Res 2004; 24: 5A: 2919—2924. 

25. Akgun H., Lechago J., Younes M. Estrogen receptor-beta is expressed in

Barrett's metaplasia and associated adenocarcinoma of the esophagus.

Ibid 2002; 22: 3: 1459—1461. 

26. Kalayarasan R., Ananthakrishnan N., Kate V., Basu D. Estrogen and

progesterone receptors in esophageal carcinoma. Dis. Esophagus 2008;

21: 4: 298—303. 

27. García-Velasco A., Mendiola C., Sánchez-Muñoz A. et al. Prognostic

value of hormonal receptors, p53, ki67 and HER2/neu expression in

epithelial ovarian carcinoma. Clin Transl Oncol 2008; 10: 6: 367—371. 

28. De Sousa Damião R., Fujiyama Oshima C. T., Stávale J. N., Gonçalves W. J.
Analysis of the expression of estrogen receptor, progesterone receptor and

chicken ovalbumin upstream promoter-transcription factor I in ovarian

epithelial cancers and normal ovaries. Oncol Rep 2007; 18: 1: 25—32. 

29. Han L. P., Dong Z. M., Qiao Y. H. et al. Expressions of estrogen recep-

tor subtypes in epithelial ovarian carcinomas. Sichuan Da Xue Xue Bao

Yi Xue Ban 2006; 37: 4: 606—610. 

30. Pujol P., Rey J. M., Nirde P. et al. Differential expression of estrogen

receptor-alpha and -beta messenger RNAs as a potential marker of

ovarian carcinogenesis. Cancer Res 1998; 58: 23: 5367—5373. 

31. Fischer-Colbrie J., Witt A., Heinzl H. et al. EGFR and steroid receptors

in ovarian carcinoma: comparison with prognostic parameters and out-

come of patients. Anticancer Res 1997; 17: 1B: 613—619. 

32. Kieback D. G., McCamant S. K., Press M. F. et al. Improved prediction

of survival in advanced adenocarcinoma of the ovary by immunocyto-

chemical analysis and the composition adjusted receptor level of the

estrogen receptor. Cancer Res 1993; 53: 21: 5188—5192. 

33. Rose P. G., Reale F. R., Longcope C., Hunter R. E. Prognostic signifi-

cance of estrogen and progesterone receptors in epithelial ovarian can-

cer. Obstet Gynecol 1990; 76: 2: 258—263. 

òå÷åíèþ è íåáëàãîïðèÿòíûå ïî èñõîäó ðàê ë¸ãêî-

ãî è ïèùåâîäà.

Âî-âòîðûõ, íå âûçûâàþò ñîìíåíèÿ ðàçëè÷èÿ â

ýêñïðåññèè ýñòðîãåíîâûõ ðåöåïòîðîâ â îïóõîëÿõ

ðàçíûõ ëîêàëèçàöèé è â ñîîòâåòñòâóþùåé íîðìàëü-

íîé òêàíè, ÷òî ÿâëÿåòñÿ ñâèäåòåëüñòâîì ó÷àñòèÿ ýñ-

òðîãåíîâûõ ðåöåïòîðîâ â ïðîöåññå êàíöåðîãåíåçà.

È íàêîíåö, î÷åâèäíà ðàçëè÷íàÿ ïðîãíîñòè÷å-

ñêàÿ çíà÷èìîñòü ðàçíûõ òèïîâ ýñòðîãåíîâûõ ðå-

öåïòîðîâ: áëàãîïðèÿòíûé ïðîãíîç òå÷åíèÿ áîëåç-

íè ïðè ýêñïðåññèè â îïóõîëè ýñòðîãåíîâûõ

ðåöåïòîðîâ β è íåáëàãîïðèÿòíûé — ïðè âûÿâëå-

íèè ýñòðîãåíîâûõ ðåöåïòîðîâ α.

Ýòî óêàçûâàåò íà áåçóñëîâíóþ íåîáõîäèìîñòü

äèôôåðåíöèðîâàííîé îöåíêè ñòàòóñà ýñòðîãåíî-

âûõ ðåöåïòîðîâ â îïóõîëè íå òîëüêî ó áîëüíûõ

ðàêîì ìîëî÷íîé æåëåçû. Âûÿâëåíèå ýñòðîãåíî-

âûõ ðåöåïòîðîâ â ðàçíûõ îïóõîëÿõ ïîçâîëèò â îï-

ðåäåë¸ííûõ êëèíè÷åñêèõ ñèòóàöèÿõ, êàê è ïðè

ðàêå ìîëî÷íîé æåëåçû, èñïîëüçîâàòü ýòè äàííûå

êàê ïîêàçàíèå ê ïðèìåíåíèþ àíòèýñòðîãåíîâ.

Êðîìå òîãî, ýñòðîãåíîâûå ðåöåïòîðû α è β äîëæ-

íû èñïîëüçîâàòüñÿ â ðÿäó ïðî÷èõ ïðîãíîñòè÷åñêè

âàæíûõ ïîêàçàòåëåé êàê ìàðêåðû àãðåññèâíîñòè

òå÷åíèÿ îïóõîëåâîãî ïðîöåññà. È íå òîëüêî ðàêà

ìîëî÷íîé æåëåçû.

Ðàáîòà ïîääåðæàíà Ðîññèéñêèì ôîíäîì ôóíäà-
ìåíòàëüíûõ èññëåäîâàíèé (ãðàíòû ¹¹ 07-04-00082
è 08-04-13647).

All_7-8_end.qxd  30.11.2009  13:38  Page 47



АНТИБИОТИКИ И ХИМИОТЕРАПИЯ, 2009, 54; 7—848

34. Masood S., Heitmann J., Nuss R. C., Benrubi G. I. Clinical correlation of

hormone receptor status in epithelial ovarian cancer. Gynecol Oncol

1989; 34: 1: 57—60. 

35. Anderl P., Fuith L. C., Daxenbichler G. et al. Correlation between steroid

hormone receptors, histological and clinical parameters in ovarian car-

cinoma. Gynecol Obstet Invest 1988; 25: 2: 135—140. 

36. Nardelli G. B., Lamaina V., Dal Pozzo M., Onnis G. L. Determination of

ER in ovarian cancer using monoclonal antibody technology. Clin Exp

Obstet Gynecol 1987; 14: 3—4: 185—187. 

37. Sutton G. P., Senior M. B., Strauss J. F., Mikuta J. J. Estrogen and prog-

esterone receptors in epithelial ovarian malignancies. Gynecol Oncol

1986; 23: 2: 176—182. 

38. al-Timimi A., Buckley C. H., Fox H. An immunohistochemical study of

the incidence and significance of sex steroid hormone binding sites in

normal and neoplastic human ovarian tissue. Int J Gynecol Pathol

1985; 4: 1: 24—41. 

39. Teufel G., Geyer H., de Gregorio G. et al. Estrogen and progesterone

receptors in malignant ovarian neoplasms. Geburtshilfe Frauenheilkd

1983; 43: 12: 732—740. 

40. Willcocks D., Toppila M., Hudson C. N. et al. Estrogen and progesterone

receptors in human ovarian tumors. Gynecol Oncol 1983; 16: 2: 246—253. 

41. Bizzi A., Codegoni A. M., Landoni F. et al. Steroid receptors in epithelial

ovarian carcinoma: relation to clinical parameters and survival. Cancer

Res 1988; 48: 21: 6222—6226. 

42. Vang R., Gown A. M., Barry T. S. et al. Immunohistochemistry for estro-

gen and progesterone receptors in the distinction of primary and

metastatic mucinous tumors in the ovary: an analysis of 124 cases. Mod

Pathol 2006; 19: 1: 97—105. 

43. Shiohara S., Shiozawa T., Shimizu M. et al. Histochemical analysis of

estrogen and progesterone receptors and gastric-type mucin in muci-

nous ovarian tumors with reference to their pathogenesis. Cancer 1997;

80: 5: 908—916. 

44. Ford L. C., Berek J. S., Lagasse L. D. et al. Estrogen and progesterone

receptors in ovarian neoplasms. Gynecol Oncol 1983; 15: 3: 299—304. 

45. Høgdall E. V., Christensen L., Høgdall C. K. et al. Prognostic value of

estrogen receptor and progesterone receptor tumor expression in

Danish ovarian cancer patients: from the 'MALOVA' ovarian cancer

study. Oncol Rep 2007; 18: 5: 1051—1059. 

46. Lindgren P. R., Cajander S., Bäckström T. et al. Estrogen and proges-

terone receptors in ovarian epithelial tumors. Mol Cell Endocrinol

2004; 221: 1—2: 97—104. 

47. Chan K. K., Wei N., Liu S. S. et al. Estrogen receptor subtypes in ovari-

an cancer: a clinical correlation. Obstet Gynecol 2008; 111: 1: 144—151. 

48. Fujimoto J., Hirose R., Sakaguchi H., Tamaya T. Clinical significance of

expression of estrogen receptor alpha and beta mRNAs in ovarian can-

cers. Oncology 2000; 58: 4: 334—341. 

49. Chu S., Mamers P., Burger H. G., Fuller P. J. Estrogen receptor isoform

gene expression in ovarian stromal and epithelial tumors. J Clin

Endocrinol Metab 2000; 85: 3: 1200—1205. 

50. Chu S., Nishi Y., Yanase T. et al. Transrepression of estrogen receptor

beta signalling by nuclear factor-kappab in ovarian granulosa cells. Mol

Endocrinol 2004; 18: 8: 1919—1928. 

51. Farinola M. A., Gown A. M., Judson K. et al. Estrogen receptor alpha and

progesterone receptor expression in ovarian adult granulosa cell tumors and

Sertoli-Leydig cell tumors. Int J Gynecol Pathol 2007; 26: 4: 375—382. 

52. Ito T., Tachibana M., Yamamoto S. et al. Expression of estrogen recep-

tor (ER-alpha and ER-beta) mRNA in human prostate cancer. Eur

Urol 2001; 40: 5: 557—563. 

53. Yang G. S., Wang Y., Wang P., Chen Z. D. Expression of oestrogen

receptor-alpha and oestrogen receptor-beta in prostate cancer. Chin

Med J 2007; 120: 18: 1611—1615. 

54. Yang G. S., Chen Z. D. Comparative studies of the expression of estro-

gen receptor-alpha and estrogen receptor-beta in prostatic carcinoma.

Zhonghua Wai Ke Za Zhi 2004; 42: 18: 1111—1115. 

55. Leav I., Lau K. M., Adams J. Y. et al. Comparative studies of the estro-

gen receptors beta and alpha and the androgen receptor in normal

human prostate glands, dysplasia, and in primary and metastatic carci-

noma. Am J Pathol 2001; 159: 1: 79—92. 

56. Horvath L. G., Henshall S. M., Lee C. S. et al. Frequent loss of estrogen

receptor-beta expression in prostate cancer. Cancer Res 2001; 61: 14:

5331—5335. 

57. Royuela M., de Miguel M. P., Bethencourt F. R. et al. Estrogen receptors

alpha and beta in the normal, hyperplastic and carcinomatous human

prostate. J Endocrinol 2001; 168: 3: 447—454. 

58. Pasquali D., Staibano S., Prezioso D. et al. Estrogen receptor beta

expression in human prostate tissue. Mol Cell Endocrinol 2001; 178:

1—2: 47—50. 

59. Linja M. J., Savinainen K. J., Tammela T. L. et al. Expression of

ERalpha and ERbeta in prostate cancer. Prostate 2003; 55: 3: 180—186. 

60. Fixemer T., Remberger K., Bonkhoff H. Differential expression of the

estrogen receptor beta (ERbeta) in human prostate tissue, premalignant

changes, and in primary, metastatic, and recurrent prostatic adenocar-

cinoma. Prostate 2003; 54: 2: 79—87. 

61. Lai J. S., Brown L. G., True L. D. et al. Metastases of prostate cancer

express estrogen receptor-beta. Urology 2004; 64: 4: 814—820. 

62. Fujimoto M., Yoshino E., Hirakawa K. et al. Estrogen receptors in brain

tumors. Clin Neuropharmacol 1984; 7: 4: 357—362. 

63. Berny W., Weiser A., Jarmundowicz W. et al. Analysis of expression of

estrogen (ER) and progesterone receptors (PR) in brain glial tumors

and its correlation with expression of p53 protein and proliferating cell

nuclear antigen (PCNA). Neurol Neurochir Pol 2004; 38: 5: 367—371. 

64. Poisson M., Pertuiset B. F., Hauw J. J. et al. Steroid hormone receptors

in human meningiomas, gliomas and brain metastases. J Neurooncol

1983; 1: 3: 179—189. 

65. Hilbig A., Barbosa-Coutinho L. M. Meningiomas and hormonal recep-

tors. Immunohistochemical study in typical and non-typical tumors.

Arq Neuropsiquiatr 1998; 56: 2: 193—199. 

66. Kostron H., Daxenbichler G., Maier H. Steroid receptors and atypical

histology as prognostic parameters in meningioma. Wien Klin.

Wochenschr 1990; 102: 18: 525—528. 

67. Kornblum J. A., Bay J. W., Gupta M. K. Steroid receptors in human brain

and spinal cord tumors. Neurosurgery 1988; 23: 2: 185—188. 

68. Whittle I. R., Hawkins R. A., Miller J. D. Sex hormone receptors in

intracranial tumours and normal brain. Eur J Surg Oncol 1987; 13: 4:

303—307. 

69. Moresco R. M, Scheithauer B. W., Lucignani G. et al. Oestrogen recep-

tors in meningiomas: a correlative PET and immunohistochemical

study. Nucl Med Commun 1997; 18: 7: 606—615. 

70. Maiuri F., Montagnani S., Gallicchio B. Estrogen and progesterone

receptors in meningiomas. Surg Neurol 1986; 26: 5: 435—440. 

71. Yu Z. Y., Wrange O., Haglund B. et al. Estrogen and progestin receptors

in intracranial meningiomas. J Steroid Biochem 1982; 16: 3: 451—456. 

72. Omulecka A., Papierz W., Nawrocka-Kunecka A., Lewy-Trenda I.
Immunohistochemical expression of progesterone and estrogen recep-

tors in meningiomas. Folia Neuropathol 2006; 44: 2: 111—115. 

73. Carroll R. S., Zhang J., Black P. M. Expression of estrogen receptors alpha

and beta in human meningiomas. J Neurooncol 1999; 42: 2: 109—116. 

74. Lee L. S., Chi C. W., Chang T. J. et al. Steroid hormone receptors in

meningiomas of Chinese patients. Neurosurgery 1989; 25: 4: 541—545. 

75. Brentani M. M., Lopes M. T., Martins V. R., Plese J. P. Steroid receptors

in intracranial tumors. Clin. Neuropharmacol. 1984; 7: 4: 347—350. 

76. Donnell M. S, Meyer G. A, Donegan W. L. Estrogen-receptor protein in

intracranial meningiomas. J Neurosurg 1979; 50: 4: 499—502. 

77. Fujimoto M., Yoshino E., Ueda S. et al. Estrogen receptors in menin-

giomas and neurinomas. No To Shinkei 1982; 34: 4: 399—404. 

78. Belcher S. M., Ma X., Le H. H. Blockade of estrogen receptor signalling

inhibits growth and migration of medulloblastoma. Endocrinology

2009; 150: 3: 1112—1121. 

79. Burdman J. A., Pauni M., Heredia Sereno G. M., Bordo´n A. E. Estrogen

receptors in human pituitary tumors. Horm Metab Res 2008; 40: 8:

524—527. 

80. Talan-Hraniloviñ´ J., Gnjidiñ´ Z., Sajko T. et al. Comparative immuno-

histochemical analysis of estrogen receptor and chromogranin-A reac-

tivity in plurihormonal human prolactinomas. Acta Med Croatica 2000;

54: 2: 59—63. 

81. Kaptain G. J., Simmons N. E., Alden T. D. et al. Estrogen receptors in pro-

lactinomas: a clinico-pathological study. Pituitary 1999; 1: 2: 91—98. 

82. Chaidarun S. S., Swearingen B., Alexander J. M. Differential expression

of estrogen receptor-beta (ER beta) in human pituitary tumors: func-

tional interactions with ER alpha and a tumor-specific splice variant. J

Clin Endocrinol Metab 1998; 83: 9: 3308—3315. 

All_7-8_end.qxd  30.11.2009  13:38  Page 48



АНТИБИОТИКИ И ХИМИОТЕРАПИЯ, 2009, 54; 7—8 49

ОБЗОРЫ

83. Sanno N., Teramoto A., Matsuno A. et al. Expression of Pit-1 and estro-

gen receptor messenger RNA in prolactin-producing pituitary adeno-

mas. Mod Pathol 1996; 9: 5: 526—533. 

84. Nakao H., Koga M., Arao M. et al. Enzyme-immunoassay for estrogen

receptors in human pituitary adenomas. Acta Endocrinol (Copenh.)

1989; 120: 2: 233—238. 

85. Gittoes N. J., McCabe C. J., Sheppard M. C., Franklyn J. A. Estrogen

receptor beta mRNA expression in normal and adenomatous pitu-

itaries. Pituitary 1999; 1: 2: 99—104. 

86. Pereira-Lima J. F., Marroni C. P., Pizarro C. B. et al.
Immunohistochemical detection of estrogen receptor alpha in pituitary

adenomas and its correlation with cellular replication.

Neuroendocrinology 2004; 79: 3: 119—124. 

87. Thapar K., Stefaneanu L., Kovacs K. et al. Estrogen receptor gene

expression in craniopharyngiomas: an in situ hybridization study.

Neurosurgery 1994; 35: 6: 1012—1017. 

88. Yonemori K., Tsuta K., Shimizu C. et al. Immunohistochemical profiles of

brain metastases from breast cancer. Neurooncol 2008; 90: 2: 223—228. 

89. Sanna G., Franceschelli L., Rotmensz N. et al. Brain metastases in

patients with advanced breast cancer. Anticancer Res 2007; 27: 4C:

2865—2869. 

90. Zhou Z. W., Wan D. S., Wang G. Q. et al. Expression of estrogen recep-

tor and progesterone receptor in colorectal cancer: a quantitative study.

Ai Zheng 2004; 23: 7: 851—854. 

91. Raigoso P., Sanz L., Vizoso F. et al. Estrogen and progesterone receptors

in colorectal cancer and surrounding mucosa. Int J Biol Markers 2001;

16: 4: 262—267. 

92. Oshima C. T., Wonraht D. R., Catarino R. M. et al. Estrogen and proges-

terone receptors in gastric and colorectal cancer. Hepatogastroenterology

1999; 46: 30: 3155—3158. 

93. Kaklamanos I. G., Bathe O. F., Franceschi D. et al. Expression of recep-

tors for estrogen and progesterone in malignant colonic mucosa as a

prognostic factor for patient survival. J Surg Oncol 1999; 72: 4: 225—229. 

94. Waliszewski P., Blaszczyk M., Wolinska-Witort E. et al. Molecular study

of sex steroid receptor gene expression in human colon and colorectal

carcinomas. J Surg Oncol 1997; 64: 1: 3—11. 

95. Di Leo A., Messa C., Russo F. et al. Prognostic value of cytosolic estro-

gen receptors in human colorectal carcinoma and surrounding mucosa.

Preliminary results. Dig Dis Sci 1994; 39: 9: 2038—2042. 

96. Brentani M. M., Liberato M. H., Macedo T. M. et al. Steroid receptors in

Brazilian patients with large bowel cancer. Braz J Med Biol Res 1993;

26: 3: 277—284. 

97. Meggouh F., Lointier P., Pezet D., Saez S. Status of sex steroid hormone

receptors in large bowel cancer. Cancer 1991; 67: 7: 1964—1970. 

98. Magnusson I., Rosen A. V., Nilsson R. et al. Receptors for epidermal

growth factor and sex steroid hormones in human colorectal carcino-

mas. Anticancer Res 1989; 9: 2: 299—301. 

99. Bracali G., Caracino A. M., Rossodivita F. et al. Estrogen and proges-

terone receptors in human colorectal tumour cells (study of 70 cases).

Int J Biol Markers 1988; 3: 1: 41—48. 

100. Marugo M., Molinari F., Fazzuoli L. et al. Estradiol and progesterone

receptors in normal and pathologic colonic mucosa in humans. J

Endocrinol Invest 1985; 8: 2: 117—119. 

101. Sica V., Contieri E., Nola E. et al. Estrogen and progesterone binding

proteins in human colorectal cancer. A preliminary characterization of

estradiol receptor. Tumori 1981; 67: 4: 307—314. 

102. Alford T. C., Do H. M., Geelhoed G. W. et al. Steroid hormone receptors

in human colon cancers. Cancer 1979; 43: 3: 980—984. 

103. Berta L., Fronticelli Baldelli C., Fazzari A. et al. Sex steroid receptors,

secondary bile acids and colorectal cancer. A possible mechanism of

interaction. Panminerva Med 2003; 45: 4: 261—266. 

104. Singh S., Sheppard M. C., Langman M. J. Sex differences in the inci-

dence of colorectal cancer: an exploration of oestrogen and proges-

terone receptors. Gut 1993; 34: 5: 611—615. 

105. Campbell-Thompson M., Lynch I. J., Bhardwaj B. Expression of estro-

gen receptor (ER) subtypes and ERbeta isoforms in colon cancer.

Cancer Res 2001; 61: 2: 632—640. 

106. Foley E. F., Jazaeri A. A., Shupnik M. A. et al. Selective loss of estrogen

receptor beta in malignant human colon. Ibid 2000; 60: 2: 245—248. 

107. Qiu Y., Waters C. E., Lewis A. E. et al. Oestrogen-induced apoptosis in

colonocytes expressing oestrogen receptor beta. J Endocrinol 2002; 174:

3: 369—377. 

108. Jassam N., Bell S. M., Speirs V., Quirke P. Loss of expression of oestro-

gen receptor beta in colon cancer and its association with Dukes' stag-

ing. Oncol Rep 2005; 14: 1: 17—21. 

109. Xie L. Q., Yu J. P., Luo H. S. Expression of estrogen receptor beta in

human colorectal cancer. World J Gastroenterol 2004; 10: 2: 214—217. 

110. Witte D., Chirala M., Younes A. et al. Estrogen receptor beta is expressed in

human colorectal adenocarcinoma. Hum Pathol 2001; 32: 9: 940—944. 

111. Castiglione F., Taddei A., Degl'Innocenti D. R. et al. Expression of estro-

gen receptor beta in colon cancer progression. Diagn Mol Pathol 2008;

17: 4: 231—236. 

112. Nüssler N. C., Reinbacher K., Shanny N. et al. Sex-specific differences in

the expression levels of estrogen receptor subtypes in colorectal cancer.

Gend Med 2008; 5: 3: 209—217. 

113. Konstantinopoulos P. A., Kominea A., Vandoros G. et al. Oestrogen

receptor beta (ERbeta) is abundantly expressed in normal colonic

mucosa, but declines in colon adenocarcinoma paralleling the tumour's

dedifferentiation. Eur J Cancer 2003; 39: 9: 1251—1258. 

114. Cavallini A., Messa C., Pricci M. et al. Distribution of estrogen receptor

subtypes, expression of their variant forms, and clinicopathological

characteristics of human colorectal cancer. Dig Dis Sci 2002; 47: 12:

2720—2728. 

115. Hershberger P. A., Stabile L. P., Kanterewicz B. et al. Estrogen receptor

beta (ERbeta) subtype-specific ligands increase transcription, p44/p42

mitogen activated protein kinase (MAPK) activation and growth in

human non-small cell lung cancer cells. J Steroid Biochem Mol Biol

2009; 116: 1—2: 102—109. 

116. Hershberger P. A., Vasquez A. C., Kanterewicz B. et al. Regulation of

endogenous gene expression in human non-small cell lung cancer cells

by estrogen receptor ligands. Cancer Res 2005; 65: 4: 1598—1605. 

117. Hammoud Z., Tan B., Badve S., Bigsby R. M. Estrogen promotes tumor

progression in a genetically defined mouse model of lung adenocarcino-

ma. Endocr Relat Cancer 2008; 15: 2: 475—483. 

118. Morch L. S., Lokkegaard E., Andreasen A. H. et al. Hormone therapy

and ovarian cancer. JAMA 2009; 302: 3: 298—305. 

119. Mollerup S., Jorgensen K., Berge G., Haugen A. Expression of estrogen

receptors alpha and beta in human lung tissue and cell lines. Lung

Cancer 2002; 37: 2: 153—159. 

120. Barkhem T., Carlsson B., Nilsson Y. et al. Differential response of estro-

gen receptor alpha and estrogen receptor beta to partial estrogen ago-

nists/antagonists. Mol Pharmacol 1998; 54: 1: 105—112. 

121. Kawai H., Ishii A., Washiya K. et al. Combined overexpression of EGFR

and estrogen receptor alpha correlates with a poor outcome in lung can-

cer. Anticancer Res 2005; 25: 6C: 4693—4698. 

All_7-8_end.qxd  30.11.2009  13:38  Page 49




