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Ñðåäè íîâîîáðàçîâàíèé æåíñêèõ ïîëîâûõ îðãà-
íîâ ðàê ÿè÷íèêà (Ðß) ÿâëÿåòñÿ íàèáîëåå ñëîæíîé
ôîðìîé îíêîïàòîëîãèè, ýòèîëîãèÿ è ïàòîãåíåç êî-
òîðîé îêîí÷àòåëüíî íå èçó÷åíû. Îòñóòñòâèå ïàòî-
ãíîìîíè÷íûõ íà÷àëüíûõ ñèìïòîìîâ, äèàãíîñòèêà
ðàêà íà ïîçäíèõ ñòàäèÿõ, àãðåññèâíîå êëèíè÷åñêîå
òå÷åíèå, âûñîêàÿ ñìåðòíîñòü, íåñìîòðÿ íà îïòèìè-
çàöèþ ìåòîäîâ ëå÷åíèÿ è ïðèìåíåíèå íîâûõ õèìèî-
ïðåïàðàòîâ, äèêòóþò íåîáõîäèìîñòü äàëüíåéøåé
ðàçðàáîòêè ïðîáëåìû.

Èçâåñòíî, ÷òî êëèíè÷åñêîå òå÷åíèå îïóõîëåâî-
ãî ïðîöåññà â îñíîâíîì çàâèñèò îò áèîëîãè÷åñêèõ
îñîáåííîñòåé îïóõîëè, â êîòîðûõ îïðåäåëÿþùóþ
ðîëü èãðàþò ãåíåòè÷åñêèå ìåõàíèçìû òóìîðîãåíå-
çà è ïðîãðåññèè íåîïëàçèè.

Ðàçâèòèå Ðß, êàê è äðóãèõ çëîêà÷åñòâåííûõ îïó-
õîëåé, ÿâëÿåòñÿ ñëîæíûì ìíîãîñòóïåí÷àòûì ïðî-
öåññîì íàêîïëåíèÿ ýôôåêòîâ ñòðóêòóðíûõ è/èëè
ôóíêöèîíàëüíûõ èçìåíåíèé îíêîãåíîâ è/èëè àí-
òèîíêîãåíîâ (ãåíîâ-ñóïðåññîðîâ îïóõîëåâîãî ðîñ-
òà). Ñîãëàñíî ðåçóëüòàòàì ìíîãèõ èññëåäîâàíèé
äèñôóíêöèÿ áåëêîâ, êîäèðóåìûõ èçìåíåííûìè ãå-
íàìè, ïðèâîäèò ê íàðóøåíèþ ðåãóëÿöèè ñèãíàëü-
íûõ ïóòåé, èãðàþùèõ êëþ÷åâóþ ðîëü â êîíòðîëå
êëåòî÷íîãî öèêëà, ñòàáèëüíîñòè ãåíîìà, äèôôåðåí-
öèðîâêè, àïîïòîçà êëåòîê; ïðè ýòîì óêàçàííûå íà-
ðóøåíèÿ âîçíèêàþò íà âñåõ ýòàïàõ ìàëèãíèçàöèè,
äàëüíåéøåãî ðàçâèòèÿ è ïðîãðåññèè íåîïëàçèè.

Â äàííîì îáçîðå ìû ïîïûòàëèñü îáîáùèòü ñâå-
äåíèÿ î ãåíåòè÷åñêèõ èçìåíåíèÿõ â çëîêà÷åñòâåí-
íûõ ýïèòåëèàëüíûõ îïóõîëÿõ ÿè÷íèêà, íàáëþäàþ-
ùèõñÿ íà ðàçíûõ ñòàäèÿõ ðàçâèòèÿ îïóõîëåâîãî
ïðîöåññà, è èõ ñâÿçü ñ äðóãèìè îñîáåííîñòÿìè îïó-
õîëè � ìîðôîëîãèåé, ñòåïåíüþ äèôôåðåíöèðîâêè,
ìåòàñòàòè÷åñêèì ïîòåíöèàëîì, êîòîðûå âëèÿþò íà
êëèíè÷åñêîå òå÷åíèå îïóõîëåâîãî ïðîöåññà.

Ê ïåðâîé ñòàäèè èçìåíåíèé â ñòðóêòóðå ãåíîâ,
âàæíûõ äëÿ ðàçâèòèÿ îïóõîëè è íåñòàáèëüíîñòè ãå-

íîìà, îòíîñèòñÿ ïîòåðÿ ãåòåðîçèãîòíîñòè (LOH �
loss of heterozygosity) â ëîêóñàõ ïðåäïîëàãàåìûõ îí-
êîãåíîâ èëè ãåíîâ-ñóïðåññîðîâ [1, 2], èçìåíåíèÿ
ôóíêöèè êîòîðûõ ñâÿçàíû ñ óòðàòîé èëè èíàêòèâà-
öèåé îáîèõ àëëåëåé ãåíà èëè èõ ïðîäóêòîâ.

Ïðè àíàëèçå äàííûõ äîñòóïíîé íàì ëèòåðàòóðû
óñòàíîâëåíî, ÷òî ïðè Ðß ïîòåðÿ ãåòåðîçèãîòíîñòè
ïðîÿâëÿåòñÿ â ðàçíîé ñòåïåíè ïî÷òè âî âñåõ õðîìî-
ñîìàõ êàðèîòèïà (òàáëèöà) è èìååò ðàçíîå êëèíè-

РАК$ЯИЧНИКА:$ГЕНЕТИЧЕСКИЕ
ИЗМЕНЕНИЯ$И$ИХ$СВЯЗЬ
С КЛИНИЧЕСКИМИ
ОСОБЕННОСТЯМИ
ОПУХОЛЕВОГО$ ПРОЦЕССА
Ðåçþìå. Â îáçîðå ïðåäñòàâëåíû îáîáùåííûå äàííûå ñîâðåìåííîé ëèòåðàòó-
ðû î ãåíåòè÷åñêèõ èçìåíåíèÿõ â ýïèòåëèàëüíûõ çëîêà÷åñòâåííûõ îïóõîëÿõ
ÿè÷íèêà. Îáñóæäàåòñÿ ñâÿçü ìåæäó ïîòåðåé ãåòåðîçèãîòíîñòè â îïðåäåëåí-
íûõ ëîêóñàõ õðîìîñîì, êîîïåðàöèåé ãåíîâ, â òîì ÷èñëå p53, BRÑA1, ïëîèäíî-
ñòüþ îïóõîëè, ÷èñëîâûìè è ñòðóêòóðíûìè àáåððàöèÿìè õðîìîñîì, ñ îäíîé
ñòîðîíû, è ìîðôîëîãèåé îïóõîëè, ñòåïåíüþ åå çëîêà÷åñòâåííîñòè, ñòàäèåé
îïóõîëåâîãî ïðîöåññà, ìåòàñòàçèðîâàíèåì è ïðîãíîçîì, ñ äðóãîé ñòîðîíû.
Îòìå÷åíà àêòóàëüíîñòü ïîäîáíûõ èññëåäîâàíèé, èõ çíà÷åíèå äëÿ îöåíêè áèî-
ëîãè÷åñêèõ ñâîéñòâ ðàêà ÿè÷íèêà è ïðîãíîçà òå÷åíèÿ áîëåçíè.

Òàáëèöà 
Ëîêóñû ïîòåðè ãåòåðîçèãîòíîñòè è èõ ëîêàëèçàöèÿ  

â õðîìîñîìàõ ïðè ðàêå ÿè÷íèêà 

Ëîêóñ â õðîìîñîìå Âûÿâëÿåìîñòü  
ïðè ðàêå ÿè÷íèêà,% 

Àâòîð 

3p 
3p14.2  

31,0 
15,0 

[16] 
[17] 

5p 
5q 
5q13.1�21 

5,0 
47.0 
33,0 

[6] 
[6] 
[6] 

6q27 54,2 [3] 
7q31.1 
7q31.2 

13,31�78,0 
71,0 

[5] 
[5] 

8p22�23.3 51,0 [23] 
9p 
9p 
9p21 
9p, 9q34 

29,8 
18,0 
45,0 
79,0 

[4] 
[42] 
[1] 
[25] 

10q23 
10q23 

4,8 
28,0 

[13] 
[11] 

11p15.1 
11q22.3�25 
11q23.3�qter 
11q 

48,0 
61,0 
61,0 
18,0 

[23 ] 
[19] 
[45] 
[42] 

12p12.3�13.1 
12q23ter 

26,0 
30,0 

[20 ] 
[20 ] 

13q12�13 (BRCA2) ñåì. Ðß [46 ] 
14q12�13, 14q32 49,0 [22 ] 
17p, 17p3.3 
17p13 
17p13.1 
17q22�23 
17  

63,2 
55,0 
62,5 
66,6 

96,0 (â ìåòàñòàçàõ) 

[27 ] 
[44 ] 
[31] 
[31 ] 
[43] 

19q13.2�13.4 53,0 [7] 
22q 
22q 

53,0 
15,0 

[9 ] 
[42] 

Xq25�26.1 34,0 [14 ] 
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÷åñêîå çíà÷åíèå â çàâèñèìîñòè îò íàëè÷èÿ ãåòåðî-
çèãîòíîñòè â ãåíàõ îïðåäåëåííûõ õðîìîñîì.

Ðåçóëüòàòû èññëåäîâàíèÿ 70 çëîêà÷åñòâåííûõ
ýïèòåëèàëüíûõ îïóõîëåé ÿè÷íèêà ñâèäåòåëüñòâóþò,
÷òî ïîòåðÿ ãåòåðîçèãîòíîñòè 6q27, íàáëþäàåìàÿ â
54,2% îïóõîëåé, íå çàâèñèò îò ãèñòîëîãè÷åñêîãî
ñòðîåíèÿ îïóõîëè è âûÿâëÿåòñÿ â íà÷àëüíûõ ñòàäèÿõ
îïóõîëåâîãî ïðîöåññà [3]. Äëÿ îïóõîëåé ÿè÷íèêà õà-
ðàêòåðíà ïîòåðÿ ãåòåðîçèãîòíîñòè ïî õðîìîñîìàì 7p,
7q, 9p, 11q, ñïåêòð êîòîðîé â 30�50% èññëåäîâàííûõ
îïóõîëåé îêàçàëñÿ ñõîäíûì ñ òàêîâûì ïðè ïîãðàíè÷-
íûõ îïóõîëÿõ ÿè÷íèêà [4, 5]. Ê ðàííèì ìîëåêóëÿð-
íûì èçìåíåíèÿì, ñâÿçàííûì ñ ïàòîãåíåçîì Ðß, îò-
íîñÿò ïîòåðþ ãåòåðîçèãîòíîñòè 5q13.1�21, [6],
19q13.2�13.4 [7], à òàêæå äåëåöèþ 3p13�14.2, êîòîðàÿ
ñâÿçàíà ñ ïîÿâëåíèåì èììîðòàëèçîâàííûõ êëåòîê [8].
Ïî íåêîòîðûì äàííûì [9], ïîòåðÿ ãåòåðîçèãîòíîñòè
22q ÷àùå îòìå÷àåòñÿ ïðè îïóõîëåâîé ïðîãðåññèè, ÷åì
ïðè èíèöèàöèè îïóõîëåâîãî ðîñòà.

Â àäåíîêàðöèíîìàõ ÿè÷íèêà îáíàðóæåíà äåëå-
öèÿ êîðîòêîãî ïëå÷à õðîìîñîìû 8. Âûÿâëåíû 3 êðè-
òè÷åñêèå òî÷êè, êîòîðûå èãðàþò îïðåäåëåííóþ ðîëü
â ðàçâèòèè Ðß (8p22, 8p23.1, 8p23.3) è êîððåëèðóþò
ñî ñòàäèåé îïóõîëåâîãî ïðîöåññà [10]. Âàæíûì ïðåä-
ñòàâëÿåòñÿ íàëè÷èå ñâÿçè ãåòåðîçèãîòíîñòè íà 8p ñ
òàêîâîé íà 9p, ÷òî ñâèäåòåëüñòâóåò îá èíàêòèâàöèè
íåñêîëüêèõ ëîêóñîâ íà õðîìîñîìàõ è î ðîëè êîîïå-
ðàöèè ãåíîâ â îïóõîëÿõ Ðß. Â íà÷àëüíûõ ñòàäèÿõ
îïóõîëåâîãî ïðîöåññà â ÿè÷íèêå îïðåäåëåííîå çíà-
÷åíèå ïðèäàåòñÿ ãåíó-ñóïðåññîðó PTEN/MMAK, ðàñ-
ïîëîæåííîìó íà 10q23. Ïîòåðÿ ãåòåðîçèãîòíîñòè
ýòîãî ãåíà îòìå÷àåòñÿ ÷àùå âñåãî â ýíäîìåòðèîèä-
íîì Ðß (43%), ðåæå � â ñåðîçíîì ïàïèëëÿðíîì Ðß
(18%) è îòñóòñòâóåò â ñâåòëîêëåòî÷íîì Ðß [11], ÷òî
óêàçûâàåò íà ðàçëè÷íûå ïóòè ðàçâèòèÿ Ðß ðàçíîîá-
ðàçíîãî ãèñòîëîãè÷åñêîãî ñòðîåíèÿ. Äðóãèå àâòîðû
[12, 13] îòìå÷àþò ýêñïðåññèþ óêàçàííîãî ãåíà â Ðß,
íî â î÷åíü íåáîëüøîì êîëè÷åñòâå íàáëþäåíèé �
âñåãî â 4,8% Ðß. Ìåòîäîì ÏÖÐ èññëåäîâàíà óòðàòà
àëëåëåé Õq11.2�q12 â îïóõîëÿõ ÿè÷íèêà [14]. Íàè-
áîëåå ÷àñòûå àëëåëüíûå äåëåöèè îòìå÷åíû ïî ëî-
êóñó ÄÕS 1194 â ïîãðàíè÷íûõ îïóõîëÿõ ÿè÷íèêà
(25%) è ïî ëîêóñó ðåöåïòîðîâ àíäðîãåíîâ â èíâà-
çèâíîì Ðß (38%).

Ãåí c-erbB2 (òàêæå èçâåñòíûé êàê HER2/neu) ëî-
êàëèçóåòñÿ íà 17q21 è êîäèðóåò ãëèêîïðîòåèíû êëå-
òî÷íîé ïîâåðõíîñòè. Ñ ïîìîùüþ èììóíîãèñòîõè-
ìè÷åñêîãî îêðàøèâàíèÿ îïðåäåëåíû êëèíè÷åñêèå
è ïàòîëîãè÷åñêèå îñîáåííîñòè ýêñïðåññèè c-erbB2
â Ðß. Ãèïåðýêñïðåññèÿ îíêîãåíà óñòàíîâëåíà â 10
èç 56 èññëåäîâàííûõ îïóõîëåé, íî îíà íå êîððåëè-
ðîâàëà ñ ãèñòîëîãè÷åñêèì òèïîì, ñòåïåíüþ äèôôå-
ðåíöèðîâêè êëåòîê îïóõîëè, ñòàäèåé îïóõîëåâîãî
ïðîöåññà ïî FIGO èëè ïðîãíîçîì [15]. Ïî íåêîòî-
ðûì äàííûì, îïóõîëè, â êîòîðûõ ýêñïðåññèðîâàí
ýòîò ãåí, íå òîëüêî èìåþò ïëîõîé ïðîãíîç, íî è ÿâ-
ëÿþòñÿ ðåçèñòåíòíûìè ê õèìèîòåðàïèè.

Êàíäèäàòîì â ãåíû-ñóïðåññîðû îïóõîëåâîãî ðî-
ñòà ñ÷èòàåòñÿ ãåí DOC-2, êîòîðûé ðàñïîëàãàåòñÿ íà

õðîìîñîìå 5p13. Åãî íóêëåîòèäíûå ïîñëåäîâàòåëü-
íîñòè ýêñïðåññèðóþòñÿ íå òîëüêî â îïóõîëÿõ ÿè÷-
íèêîâ, íî è â êëåòî÷íûõ êóëüòóðàõ ïîâåðõíîñòíîãî
ýïèòåëèÿ ÿè÷íèêà. Â äðóãîì ãåíå-ñóïðåññîðå îïó-
õîëè � CDKN2A, êîòîðûé ðàñïîëàãàåòñÿ íà 9p21 è
êîäèðóåò ïðîòåèíû, ðåãóëèðóþùèå êëåòî÷íûé
öèêë, ïîòåðÿ ãåòåðîçèãîòíîñòè íàáëþäàåòñÿ äîâîëü-
íî ÷àñòî � â 45% ñëó÷àåâ Ðß [11].

Ïîòåðÿ ãåòåðîçèãîòíîñòè â îáëàñòè 3p14.2, ãäå
ðàñïîëîæåí ãåí FHIT, íàáëþäàåòñÿ íå òîëüêî â ïåð-
âè÷íîì Ðß, íî è â êëåòî÷íûõ ëèíèÿõ ýòèõ îïóõî-
ëåé, à òàêæå â íåêóëüòèâèðóåìûõ îïóõîëåâûõ êëåò-
êàõ àñöèòè÷åñêîé æèäêîñòè [16]. Àëëåëüíàÿ ïîòåðÿ
ãåíà îòìå÷àåòñÿ â 15%, àíîìàëüíàÿ åãî òðàíñêðèï-
öèÿ � â 4% Ðß [17].

Äîêàçàíà àññîöèàöèÿ ãåòåðîçèãîòíîñòè â îáëàñ-
òÿõ 18q23 è 17q21 ñî çëîêà÷åñòâåííûì ôåíîòèïîì
îïóõîëè, ïîñêîëüêó ýòè èçìåíåíèÿ âûðàæåíû â íàè-
áîëåå àíàïëàçèðîâàííûõ ôîðìàõ Ðß. Â îáëàñòè
17q21 ðàñïîëàãàåòñÿ ãåí-ñóïðåññîð îïóõîëåâîãî ðî-
ñòà (BRCA1), ñïåöèôè÷íûé äëÿ íàñëåäñòâåííûõ
ôîðì Ðß, à ó÷àñòîê 18q23 c âûñîêîé ÷àñòîòîé äåëå-
òèðîâàí ïðè Ðß è, ïî-âèäèìîìó, ÿâëÿåòñÿ ìåñòîì
ëîêàëèçàöèè åùå îäíîãî ïîêà íåèçâåñòíîãî ãåíà-
ñóïðåññîðà Ðß. Ïîòåðÿ ãåòåðîçèãîòíîñòè õðîìîñî-
ìû 17, âêëþ÷àþùåé ëîêóñû ð53 è BRCA1 â îáëàñòè
17p3.3 è 17q22�23, ñâèäåòåëüñòâóåò î ðîëè óêàçàí-
íûõ ãåíîâ â ïðîöåññàõ ìàëèãíèçàöèè è ïðîãðåññèè
îïóõîëåé ÿè÷íèêà, î ÷åì áóäåò ñêàçàíî íèæå.

Â èíâàçèâíîì Ðß âûÿâëåíà óòðàòà ãåòåðîçèãîò-
íîñòè â äëèííîì ïëå÷å õðîìîñîìû 6 (6q25.1�25.2)
ìåæäó ëîêóñàìè D6S473 è D6S448, ñ êîòîðîé ñâÿ-
çûâàþò èíâàçèâíûå ñâîéñòâà îïóõîëè [18]. Àãðåñ-
ñèâíîñòü êëèíè÷åñêîãî òå÷åíèÿ è ðàñïðîñòðàíåí-
íîñòü îïóõîëåâîãî ïðîöåññà êîððåëèðóþò ñ ïîòåðåé
ãåòåðîçèãîòíîñòè è â äðóãîé îáëàñòè, à èìåííî
11q22.3�q25 [19].

Ãåòåðîçèãîòíîñòü â îáëàñòè 7q31.1, âûÿâëåííàÿ
ïðè Ðß, çàâèñèò îò ñòàäèè îïóõîëåâîãî ïðîöåññà
[40]. Òàê, â I�II ñòàäèè îïóõîëåâîãî ïðîöåññà ïîòå-
ðÿ ãåòåðîçèãîòíîñòè îòìå÷åíà â íåáîëüøîì ÷èñëå
íàáëþäåíèé (13�31%), à â III�IV ñòàäèè Ðß � â 78%
îïóõîëåé, ò.å. ãåíåòè÷åñêèå èçìåíåíèÿ âûðàæåíû â
áîëåå ïîçäíèõ ñòàäèÿõ áîëåçíè [5]. Äëÿ ðàçâèòîãî
Ðß õàðàêòåðíà ãåòåðîçèãîòíîñòü â îáëàñòè 12p12.3�
13 è 12q23ter, ãäå ðàñïîëàãàþòñÿ ãåíû, êîäèðóþùèå
èíãèáèòîð öèêëèí-çàâèñèìîé êèíàçû [20].

Ïðè èçó÷åíèè ñâÿçè ýêñïðåññèè ïðîäóêòà ãåíà
c-jun è ãëþòàòèîí-S-òðàíñôåðàçû â îïóõîëÿõ ÿè÷-
íèêà óñòàíîâëåíî, ÷òî îíè ýêñïðåññèðóþòñÿ ïî÷òè
ñ îäèíàêîâîé ÷àñòîòîé (52,9 è 51,0% ñîîòâåòñòâåí-
íî), ÷òî êîððåëèðóåò ñ ðåçèñòåíòíîñòüþ ê õèìèîòå-
ðàïèè è ïëîõèì ïðîãíîçîì ê Ðß [21].

Ïîòåðÿ ãåòåðîçèãîòíîñòè â îáëàñòè 19q íàáëþ-
äàåòñÿ â êëåòêàõ Ðß ðàçíîãî ãèñòîëîãè÷åñêîãî ñòðîå-
íèÿ, ïðè ëþáîé ñòåïåíè äèôôåðåíöèðîâêè îïóõî-
ëè è ñòàäèè îïóõîëåâîãî ïðîöåññà, çà èñêëþ÷åíèåì
Ðß íèçêîé ñòåïåíè çëîêà÷åñòâåííîñòè [22]. Âûñî-
êàÿ ñòåïåíü äèôôåðåíöèðîâêè íåìóöèíîçíîãî Ðß
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ñâÿçàíà ñ ãåòåðîçèãîòíîñòüþ â îáëàñòÿõ 11p15.1 è
11p15.5�15.3 [23]. Íåêîòîðûå èññëåäîâàòåëè [24]
îòìå÷àþò, ÷òî ïîòåðÿ ãåòåðîçèãîòíîñòè â îáëàñòè
11q22 êîððåëèðóåò ñ íèçêèì ñîäåðæàíèåì ïðîãåñ-
òåðîíà â êëåòêàõ îïóõîëè, ÷òî èìååò îïðåäåëåííîå
çíà÷åíèå äëÿ ïðîâåäåíèÿ ãîðìîíîòåðàïèè. Ïðè èç-
ó÷åíèè ãåòåðîçèãîòíîñòè õðîìîñîìû 9 â 33 îïóõî-
ëÿõ ÿè÷íèêà ðàçíîé ñòåïåíè äèôôåðåíöèðîâêè [25]
îáíàðóæåíû åå ïðîÿâëåíèÿ â âèäå ïîòåðè êîðîòêî-
ãî èëè äëèííîãî ïëå÷à ýòîé õðîìîñîìû.

Îäíèì èç íàèáîëåå èçó÷åííûõ ãåíîâ-ñóïðåññî-
ðîâ îïóõîëåâîãî ðîñòà ÿâëÿåòñÿ ãåí p53 � «àðáèòð»
êëåòî÷íîãî öèêëà è àïîïòîçà, èññëåäîâàíèþ êîòî-
ðîãî â îïóõîëÿõ ðàçíîãî ãåíåçà ó ÷åëîâåêà ïîñâÿùåí
ðÿä ðàáîò [26, 27].

Ñ ïîìîùüþ ìåòîäà ÏÖÐ ìóòàöèè p53 áûëè îá-
íàðóæåíû â 41,5% îïóõîëåé ÿè÷íèêà. Ýêñïðåññèÿ
ìóòàíòíîãî áåëêà íå êîððåëèðîâàëà ñ âîçðàñòîì
áîëüíûõ, ñòàäèåé îïóõîëåâîãî ïðîöåññà ïî FIGO è
ãèñòîëîãè÷åñêèì òèïîì Ðß, íî àññîöèèðîâàëàñü ñî
ñòåïåíüþ äèôôåðåíöèðîâêè îïóõîëè è íàëè÷èåì
ìåòàñòàçîâ â ëèìôàòè÷åñêèõ óçëàõ. Ìóòàöèè p53
íàáëþäàþòñÿ â îñíîâíîì â ðàííèõ ñòàäèÿõ îïóõî-
ëåâîãî ïðîöåññà è ìîãóò ñëóæèòü ãåíåòè÷åñêèì ìàð-
êåðîì íå òîëüêî ïðîãíîçà, íî è ðàííåãî äèàãíîçà
[27]. Êðîìå òîãî, ñóùåñòâóþò äàííûå, ÷òî íàêîïëå-
íèå áåëêà p53 ÿâëÿåòñÿ ïîçäíèì ñîáûòèåì ïðè Ðß.
Â ïîëüçó ýòîãî ñâèäåòåëüñòâóåò èììóíîãèñòîõèìè-
÷åñêîå îïðåäåëåíèå p53 â òêàíè íåèçìåíåííîãî ÿè÷-
íèêà, â äîáðîêà÷åñòâåííûõ è ïîãðàíè÷íûõ îïóõî-
ëÿõ, â ýïèòåëèàëüíîì ðàêå ÿè÷íèêà è ìåòàñòàçàõ.
Ýêñïðåññèÿ p53 íàáëþäàëàñü òîëüêî â çëîêà÷åñòâåí-
íûõ îïóõîëÿõ ÿè÷íèêà, ïðè ýòîì â ÿäðàõ êëåòîê ñå-
ðîçíîãî Ðß îíà âûðàæåíà áîëüøå, ÷åì ìóöèíîçíî-
ãî. Êðîìå òîãî, ýêñïðåññèÿ p53 êîððåëèðóåò ñî ñòå-
ïåíüþ çëîêà÷åñòâåííîñòè îïóõîëè, à âûÿâëÿåìîñòü
p53 â ïåðâè÷íîé îïóõîëè ðàâíà òàêîâîé â ìåòàñòàçàõ
Ðß. Èììóíîãèñòîõèìè÷åñêèé ñòàòóñ p53 (êîëè-
÷åñòâåííîå îòíîøåíèå p53-ïîëîæèòåëüíûõ è
p53-îòðèöàòåëüíûõ êëåòîê â îïóõîëè) ìîæíî èñ-
ïîëüçîâàòü êàê èíäèêàòîð ïðîãíîçà ïîñëå ïðîâåäåí-
íîé õèìèîòåðàïèè: p53-îòðèöàòåëüíûå îïóõîëè
áîëåå ÷óâñòâèòåëüíû ê äåéñòâèþ ôëóîðîóðàöèëà.

Ðåçóëüòàòû ïðîâåäåííûõ èììóíîãèñòîõèìè÷åñ-
êèõ èññëåäîâàíèé p53, à òàêæå àíàëèçà ïðîëèôåðà-
òèâíîé àêòèâíîñòè (ýêñïðåññèÿ àíòèãåíà Ki-67) è
àïîïòîçà â êëåòêàõ óäàëåííûõ îïóõîëåé ÿè÷íèêà
ó 66 áîëüíûõ äî ïðîâåäåíèÿ õèìèîòåðàïèè [28] ñâè-
äåòåëüñòâóþò, ÷òî àíòèãåí Ki-67 ÿâëÿåòñÿ ôàêòîðîì
êàê ïðîãðåññèè, òàê è ïðîãíîçà áîëåçíè.

Ñ öåëüþ èçó÷åíèÿ ðîëè p53 êàê ãåíà-ñóïðåññîðà
â ðàçâèòèè Ðß è åãî ñâÿçè ñ èçìåíåíèÿìè ãåíà K-ras
ó 70 áîëüíûõ áûëî ïðîâåäåíî èññëåäîâàíèå ýïèòå-
ëèàëüíîãî Ðß [29]. Àíàëèç ðåçóëüòàòîâ âûÿâèë, ÷òî
àëëåëüíàÿ ïîòåðÿ â êîäîíå 72 ãåíà p53 íàáëþäàåòñÿ
â 39% îïóõîëåé. Ñ ïîìîùüþ ÏÖÐ îáíàðóæåíû åäè-
íè÷íûå ìèññåíñ-ìóòàöèè p53 â 31% Ðß, â òîì ÷èñëå
â 1 èç 5 ìóöèíîçíûõ ïîãðàíè÷íûõ îïóõîëåé. Ìóòà-
öèè p53 áîëåå ÷àñòî íàáëþäàëèñü â êëåòêàõ ñåðîç-

íûõ àäåíîêàðöèíîì ÿè÷íèêà (45%), ÷àñòîòà ìóòà-
öèé K-ras (27%) áûëà áîëåå âûñîêîé â ìóöèíîçíûõ
(71%) è ïîãðàíè÷íûõ îïóõîëÿõ (80%), ÷åì â íåìó-
öèíîçíûõ îïóõîëÿõ (13%) è â êîíòðîëå. Ýòè äàííûå
ñâèäåòåëüñòâóþò î òîì, ÷òî ðàçëè÷íûå êîìáèíàöèè
îíêîãåíîâ èëè/è ãåíîâ-ñóïðåññîðîâ ìîãóò ïðèíè-
ìàòü ó÷àñòèå â ðàçâèòèè ðàçíûõ ãèñòîëîãè÷åñêèõ
òèïîâ ýïèòåëèàëüíûõ îïóõîëåé ÿè÷íèêà.

Äëÿ âûÿñíåíèÿ âîçìîæíîé ðîëè ñîìàòè÷åñêèõ
ìóòàöèé â ãåíå p53 è äðóãèõ ãåíàõ â ðàçâèòèè îïóõî-
ëåé ÿè÷íèêà èññëåäîâàëè íàñëåäñòâåííûå ôîðìû Ðß,
àññîöèèðîâàííûå ñ çàðîäûøåâûìè ìóòàöèÿìè â ãå-
íàõ BRCA1 è BRCA2. Ñ ýòîé öåëüþ èññëåäîâàíî 40 ñëó-
÷àåâ Ðß, èç êîòîðûõ 29 áûëè àññîöèèðîâàíû ñ ìóòà-
öèÿìè ãåíà BRCA1, 11 � ñ ìóòàöèÿìè ãåíà BRCA2.
Áûëè òàêæå âûÿâëåíû ìóòàöèè â ãåíàõ p53, K-ras,
erbB2, myc. Â îïóõîëÿõ, àññîöèèðîâàíûõ ñ äåôåêòàìè
â ãåíå BRCA1, ÷àùå âûÿâëÿëè äåëåöèè è âñòàâêè â ãåíå
p53, à ïðè àññîöèàöèè ñ ïîâðåæäåíèÿìè BRCA2 � â
ãåíå p53 ÷àùå íàáëþäàëè ìèññåíñ-ìóòàöèè.

Íàñëåäñòâåííàÿ ìóòàöèÿ BRCA2 ñâÿçàíà ñ ðàçâè-
òèåì ðàêà ìîëî÷íîé æåëåçû (ÐÌÆ), òîãäà êàê ãåí
BRCA1 ñâÿçàí ñ ñåìåéíûìè ôîðìàìè Ðß è ÐÌÆ.
Ïîýòîìó BRCA1 ðàññìàòðèâàþò êàê ãåí ïðåäðàñïî-
ëîæåííîñòè íå òîëüêî ê ÐÌÆ, íî è ê Ðß. Ñëåäóåò
îòìåòèòü, ÷òî ÷àñòîòà âûÿâëåíèÿ ïîòåðè ãåòåðîçè-
ãîòíîñòè ãåíà BRCA1 äëÿ ñïîðàäè÷åñêèõ ñëó÷àåâ Ðß
ñîñòàâëÿåò � 70%, äëÿ ÐÌÆ � îêîëî 50%. Áîëüøîå
çíà÷åíèå èìåþò äàííûå, ñâèäåòåëüñòâóþùèå î òîì,
÷òî ýñòðîãåíû ìîãóò ñòèìóëèðîâàòü ñèíòåç áåëêîâ,
ïîâûøàþùèõ óðîâåíü êàê BRCA-1, òàê è BRCA-2.

Óñòàíîâëåíî, ÷òî ãåí BRCA1 òðàíñêðèáèðóåòñÿ è
òðàíñëèðóåòñÿ áîëåå àêòèâíî â êëåòî÷íûõ ëèíèÿõ
îïóõîëåé, óñòîé÷èâûõ ê öèñïëàòèíó. Ïîñêîëüêó
áåëîê ãåíà BRCA1 èãðàåò âàæíóþ ðîëü â ðåïàðàöèè
ïîâðåæäåíèé ÄÍÊ, íåäîñòàòîê åãî ñèíòåçà ñíèæà-
åò ýôôåêò ðåïàðàöèè òàêèõ ïîâðåæäåíèé è ïîâû-
øàåò ÷óâñòâèòåëüíîñòü êëåòîê ê èîíèçèðóþùåìó
èçëó÷åíèþ è ïåðåêèñíûì ñîåäèíåíèÿì.

Ìóòàöèè ãåíà BRCA1 âûÿâëåíû âî ìíîãèõ çëî-
êà÷åñòâåííûõ îïóõîëÿõ ðàçíîãî ãåíåçà [30, 31]. Áåë-
êè BRCA1 è p53 îáðàçóþò in vivo è in vitro êîìïëåê-
ñû, â êîòîðûõ ó÷àñòâóþò àìèíîêèñëîòíûå ó÷àñòêè
BRCA1 è Ñ-êîíöåâîé äîìåí p53.

Ñ ïîìîùüþ ÏÖÐ è îáðàòíîé àëëåëüñïåöèôè÷íîé
ãèáðèäèçàöèè îëèãîíóêëåîòèäîâ âûÿâëåíî 17 íàèáî-
ëåå ÷àñòî íàáëþäàþùèõñÿ ìóòàöèé ãåíà BRCA1 â 122 îá-
ðàçöàõ ÄÍÊ, âûäåëåííûõ èç òêàíè Ðß. Óñòàíîâëåíî,
÷òî òîëüêî 2 îáðàçöà íåñëè ìóòàöèþ CYS61G1Y, õàðàê-
òåðíóþ äëÿ çàðîäûøåâûõ êëåòîê.

Ãåðìèíàëüíûå ìóòàöèè ãåíîâ BRCA1 è BRCA2
[32] îïðåäåëåíû â 40% ñåìåé ñ ñåìåéíûìè ôîðìà-
ìè Ðß, ïðè ýòîì âîçðàñò áîëüíûõ ñ äàííûìè ìóòà-
öèÿìè ãåíîâ áûë ìåíüøèì, ÷åì â îáùåé ïîïóëÿ-
öèè. Êðîìå òîãî, ÷àùå âñåãî ó ýòèõ áîëüíûõ îòìå-
÷àëè ñåðîçíûé ïàïèëëÿðíûé Ðß ñ õàðàêòåðíîé
êëèíè÷åñêîé êàðòèíîé, îòëè÷íîé îò òàêîâîé ïðè
ñïîðàäè÷åñêèõ ñëó÷àÿõ Ðß, ïðè êîòîðûõ ìóòàöèè
ãåíà BRCA2 íàáëþäàþòñÿ ðåäêî. Ãåðìèíàëüíûå ìó-
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òàöèè ãåíà BRCA1 áûëè òàêæå îáíàðóæåíû â ñåìü-
ÿõ, â êîòîðûõ áûëè áîëüíûå ñ Ðß è ÐÌÆ.

Öèòîãåíåòè÷åñêèìè ìàðêåðàìè ñòåïåíè çëîêà-
÷åñòâåííîñòè íîâîîáðàçîâàíèé, â òîì ÷èñëå è ÿè÷-
íèêà, ÿâëÿåòñÿ ïëîèäíîñòü îïóõîëåâûõ êëåòîê.
Ñîãëàñíî èìåþùèìñÿ äàííûì [33], ñòåïåíü àíåó-
ïëîèäèè îïóõîëåâûõ êëåòîê çàâèñèò îò ñòàäèè îïó-
õîëåâîãî ïðîöåññà è ïîâûøàåòñÿ ñ 33% âî II ñòàäèè
çàáîëåâàíèÿ äî 75% â IV ñòàäèè. ×èñëî äèïëîèäíûõ
îïóõîëåé áîëüøå ñðåäè âûñîêîäèôôåðåíöèðîâàí-
íûõ àäåíîêàðöèíîì (81%), ÷åì ñðåäè óìåðåííî-
(67%) è íèçêîäèôôåðåíöèðîâàííûõ (16,5%) îïóõî-
ëåé. Ñ ïëîèäíîñòüþ îïóõîëè êîððåëèðóåò äëèòåëü-
íîñòü áåçðåöèäèâíîãî ïåðèîäà è îáùàÿ âûæèâàå-
ìîñòü áîëüíûõ. Òàê, ïðè äèïëîèäíûõ Ðß 2-ëåòíÿÿ
âûæèâàåìîñòü ñîñòàâëÿëà îêîëî 50% ïðîòèâ 20%
ïðè àíåóïëîèäíûõ îïóõîëÿõ. Ñðåäè Ðß ñ íèçêîé
ñòåïåíüþ çëîêà÷åñòâåííîñòè ïðåîáëàäàþò äèïëîèä-
íûå îïóõîëè (83,3%), îäíàêî ðåöèäèâû îòìå÷àþò-
ñÿ êàê ó áîëüíûõ ñ äèïëîèäíûìè, òàê è ñ àíåóïëî-
èäíûìè îïóõîëÿìè.

Ïðè ñîïîñòàâëåíèè ìîðôîëîãè÷åñêèõ îñîáåííî-
ñòåé îïóõîëè è åå ïëîèäíîñòè óñòàíîâëåíî, ÷òî Ðß
õàðàêòåðèçóåòñÿ àíåóïëîèäèåé (70%) ñ âûñîêîé ïðî-
ëèôåðàòèâíîé àêòèâíîñòüþ (18,7 ± 1,8%) è áî′ëüøèì
÷èñëîì êëåòîê â S-ôàçå (7,0 ± 0,8%), ÷åì â äèïëîèä-
íûõ îïóõîëÿõ (7,3 ± 2,9 è 3,7 ± 0,4% ñîîòâåòñòâåííî)
[34]. Ñëåäóåò îòìåòèòü, ÷òî â ïîãðàíè÷íûõ îïóõîëÿõ
ÿè÷íèêà ñîäåðæàíèå ÄÍÊ â êëåòêàõ ñîîòâåòñòâóåò
òàêîâîìó ïðè ñåðîçíîì ðàêå. Îáðàùàåò íà ñåáÿ âíè-
ìàíèå èññëåäîâàíèå [35], â êîòîðîì îïðåäåëÿëàñü
ïëîèäíîñòü êëåòîê Ðß ó áîëüíûõ, ïðîæèâøèõ ïîñëå
óñòàíîâëåíèÿ äèàãíîçà 5 ëåò è ìåíåå. Îêàçàëîñü, ÷òî
ïðîäîëæèòåëüíîñòü áåçðåöèäèâíîãî ïåðèîäà, ñòå-
ïåíü àíåóïëîèäèè, âåëè÷èíà ôðàêöèè S áûëè îäè-
íàêîâûìè â äâóõ ãðóïïàõ áîëüíûõ, ÷òî ïîçâîëèëî
àâòîðó ñäåëàòü çàêëþ÷åíèå îá îòñóòñòâèè ñâÿçè ãèñ-
òîëîãè÷åñêîãî òèïà, ñòåïåíè äèôôåðåíöèðîâêè ñ
ïëîèäíîñòüþ îïóõîëè, èíäåêñîì ÄÍÊ è ïðîäîëæè-
òåëüíîñòüþ æèçíè áîëüíûõ. Îäíàêî áîëüøèíñòâî
èññëåäîâàòåëåé óêàçûâàþò íà ìíîæåñòâåííûå öèòî-
ãåíåòè÷åñêèå èçìåíåíèÿ â ýïèòåëèàëüíûõ Ðß íèç-
êîé ñòåïåíè äèôôåðåíöèðîâêè è áîëüøîé ðàñïðî-
ñòðàíåííîñòè ïðîöåññà, à òàêæå íà íåñëó÷àéíûé õà-
ðàêòåð àáåððàöèè t(1;6)(p10;p10) ïðè èíâàçèâíîì
íèçêîäèôôåðåíöèðîâàííîì Ðß è ïðè ìåòàñòàçèðî-
âàíèè îïóõîëåâîãî ïðîöåññà. Ñóùåñòâóåò òåñíàÿ ñâÿçü
ìåæäó ïëîèäíîñòüþ Ðß è ýêñïðåññèåé p53. Òàê, ñðàâ-
íåíèå êëèíè÷åñêîé õàðàêòåðèñòèêè îïóõîëåâîãî
ïðîöåññà, ïëîèäíîñòè îïóõîëåâûõ êëåòîê è ýêñïðåñ-
ñèè p53 âûÿâèëî áîëüøóþ ýêñïðåññèþ p53 â àíåó-
ïëîèäíûõ îïóõîëÿõ (51% êëåòîê), òîãäà êàê â äèïëî-
èäíûõ îïóõîëÿõ ýêñïðåññèÿ p53 íàáëþäàëàñü ëèøü â
18% ñëó÷àåâ [36].

Ïðîâåäåííîå öèòîãåíåòè÷åñêîå èññëåäîâàíèå
ýïèòåëèàëüíûõ êàðöèíîì ÿè÷íèêà âûÿâèëî íåíîð-
ìàëüíûé íàáîð õðîìîñîì â 80% îïóõîëåé. Îáùèå
õðîìîñîìíûå èçìåíåíèÿ â îïóõîëåâûõ êëåòêàõ âêëþ-
÷àëè: +1, +2, +3, +6, +7, +9 è +12, îáùèå êëîíàëü-

íûå ïîòåðè õðîìîñîì áûëè ñëåäóþùèìè: �Õ, �4, �
8, �11, �13, �15, �17, �22. Íàèáîëåå õàðàêòåðíûå
êëîíàëüíûå ïåðåñòðîéêè áûëè â õðîìîñîìàõ 1p36,
1q32, 1q42, 3p13�q26, 3q26�q29, 7p22, 9q34, 11p13�
p15, 17q21�q23, 19p13.3 è 19q13.3. Òðèñîìèÿ 12 îòìå-
÷åíà â êëåòêàõ 3 èç 5 ïîãðàíè÷íûõ îïóõîëåé, à òàêæå
â Ðß âûñîêîé ñòåïåíè äèôôåðåíöèðîâêè [37]. Ïðè-
âåäåííûå äàííûå ñâèäåòåëüñòâóþò, ÷òî ïàòîãåíåç
ïîãðàíè÷íûõ îïóõîëåé è íåîïëàçèé ñ íèçêîé ñòåïå-
íüþ äèôôåðåíöèðîâêè îòëè÷àåòñÿ îò òàêîâîãî â îïó-
õîëÿõ ñ âûñîêîé ñòåïåíüþ äèôôåðåíöèðîâêè. Òðàíñ-
ëîêàöèè ìåæäó 17q21 è 19p13.3 îïðåäåëåíû êàê êðè-
òè÷åñêèå äëÿ íåîïëàñòè÷åñêèõ ïðîöåññîâ â ÿè÷íèêå,
ïîñêîëüêó ïðåæäå âñåãî ïðîÿâëÿþòñÿ â îïóõîëÿõ ñ
âûñîêîé ñòåïåíüþ äèôôåðåíöèðîâêè.

Ê íåñëó÷àéíûì õðîìîñîìíûì àáåððàöèÿì, âû-
ÿâëåííûì ïðè èññëåäîâàíèè 244 íàáëþäåíèé Ðß,
îòíîñÿòñÿ ñëåäóþùèå èçìåíåíèÿ, êîòîðûå èãðàþò
ðîëü â ïàòîãåíåçå Ðß: 1p1�3, 1q1�4, 3p1, 6p2, 6q1�2,
7p1�2, 7q1, 11p1�q1, 12p1, 12q2, 13p1, 19q1, äóïëè-
êàöèÿ 12p è 12q [38]. Òðèñîìèÿ õðîìîñîìû 8 õàðàê-
òåðíà äëÿ ïàïèëëÿðíîãî ñåðîçíîãî Ðß I�III ñòàäèè
[39]. Â 53% íàáëþäåíèé èíâàçèâíîãî Ðß îòìå÷åíà
èíàêòèâàöèÿ Õ-õðîìîñîìû, òîãäà êàê â ïîãðàíè÷-
íûõ îïóõîëÿõ ýòîò ôåíîìåí íàáëþäàåòñÿ ëèøü â 20%
íàáëþäåíèé.

Ïðè Ðß ñ ïîìîùüþ ìåòîäà ñðàâíèòåëüíîé ãå-
íîìíîé ãèáðèäèçàöèè îáíàðóæåíû ìíîæåñòâåííûå
ó÷àñòêè àìïëèôèêàöèè ñëåäóþùèõ ó÷àñòêîâ õðîìî-
ñîì: 8q26.1, 3q26.3�qter, 20q13.2�qter. Îòìå÷åíû ÷à-
ñòûå äåëåöèè â îáëàñòÿõ 5q21, 9q, 17p, 17q. 12�q21,
4q26, 7q36, 17q25 [40, 41].

Ýíäîìåòðèîèäíûé Ðß ïî ìîðôîëîãèè ñõîäåí ñ
àäåíîêàðöèíîìîé ýíäîìåòðèÿ, íî õðîìîñîìíûé
ñîñòàâ ýòèõ îïóõîëåé ðàçëè÷åí: ïðè ýíäîìåòðèîèä-
íîì Ðß îòìå÷àþòñÿ àáåððàöèè, îòñóòñòâóþùèå ïðè
ðàêå ýíäîìåòðèÿ � 1p-, 1q-, 19q+, àáåððàöèè õðî-
ìîñîìû 13, ïîòåðÿ ãåòåðîçèãîòíîñòè â îáëàñòè 9p,
11q,22q â 15�18% íàáëþäåíèé [42].

Ñóùåñòâóþò ðàçíûå ìíåíèÿ îòíîñèòåëüíî öèòî-
ãåíåòè÷åñêèõ èçìåíåíèé â ìåòàñòàçàõ Ðß. Ñ îäíîé
ñòîðîíû, èìåþòñÿ ñîîáùåíèÿ î òîì, ÷òî èçìåíåíèÿ
ãåíîìà â ìåòàñòàçàõ Ðß âûðàæåíû áîëüøå, ÷åì â ïåð-
âè÷íîé îïóõîëè. Ñ äðóãîé ñòîðîíû, óêàçûâàåòñÿ, ÷òî
õðîìîñîìíûå èçìåíåíèÿ â êëåòêàõ ìåòàñòàòè÷åñêèõ
î÷àãîâ íå îòëè÷àþòñÿ îò òàêîâûõ â ïåðâè÷íîé îïó-
õîëè.

Ïðè ñðàâíèòåëüíîì èçó÷åíèè êàðèîòèïà êëåòîê
Ðß è ìåòàñòàòè÷åñêèõ î÷àãîâ îáíàðóæåíà âûñîêàÿ
ñòåïåíü èçìåíåíèé â ïîñëåäíèõ, à óêàçàííàÿ âûøå
àáåððàöèÿ t(1;6)(p10;p10) íàáëþäàëàñü â ìåòàñòàçàõ
òîëüêî íèçêîäèôôåðåíöèðîâàííîãî ðàêà. Î âûñîêîé
âûÿâëÿåìîñòè ïîòåðè ãåòåðîçèãîòíîñòè â õðîìîñî-
ìå 17 ñâèäåòåëüñòâóþò ðåçóëüòàòû èññëåäîâàíèÿ [43],
â êîòîðîì óñòàíîâëåíà åå âûÿâëÿåìîñòü â êëåòêàõ Ðß
â ðàçíûõ ñòàäèÿõ çàáîëåâàíèÿ è â 95% ñëó÷àåâ ìåòà-
ñòàçîâ. Ïî ñîïîñòàâëåíèþ âûðàæåííîñòè ïîòåðè ãå-
òåðîçèãîòíîñòè â êëåòêàõ ïåðâè÷íîé îïóõîëè è ìå-
òàñòàçîâ Ðß â ñàëüíèêå è ëèìôàòè÷åñêèõ óçëàõ ìîæ-
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íî ñóäèòü î íåçàâèñèìîé êëîíàëüíîé ýâîëþöèè êàê
â ìåòàñòàçàõ, òàê è â ïåðâè÷íîé îïóõîëè.

Òàêèì îáðàçîì, àíàëèç äàííûõ äîñòóïíîé ëèòå-
ðàòóðû ñâèäåòåëüñòâóåò, ÷òî ðàçâèòèå çëîêà÷åñò-
âåííûõ ýïèòåëèàëüíûõ îïóõîëåé ÿè÷íèêà ñîïðî-
âîæäàåòñÿ àêêóìóëÿöèåé ãåíåòè÷åñêèõ èçìåíåíèé,
ðàííèì ïðèçíàêîì êîòîðûõ ÿâëÿåòñÿ íåñòàáèëü-
íîñòü ãåíîìà âñëåäñòâèå ïîòåðè ãåòåðîçèãîòíîñòè
îïðåäåëåííûõ ãåíîâ, ðàñïîëîæåííûõ íà ìíîãèõ
õðîìîñîìàõ. Ýòè èçìåíåíèÿ ÿâëÿþòñÿ îñíîâîé äëÿ
äàëüíåéøåé ïðîãðåññèè îïóõîëè ñ êàñêàäíûì âî-
âëå÷åíèåì äðóãèõ ãåíîâ èëè êîîïåðàöèè ãåíîâ, ýê-
ñïðåññèÿ êîòîðûõ ðåãóëèðóåò ðîñò è äèôôåðåíöè-
ðîâêó êëåòîê. Ãåíîìíûå íàðóøåíèÿ äåòåðìèíèðó-
þò è ìîäåëèðóþò çëîêà÷åñòâåííûé ôåíîòèï,
ìåòàñòàòè÷åñêèé ïîòåíöèàë, ñêîðîñòü ïðîãðåññèè
îïóõîëè, óñòîé÷èâîñòü ê ïîâðåæäàþùèì ôàêòîðàì.
Ìåõàíèçì âîâëå÷åíèÿ îïðåäåëåííûõ ãåíîâ è íà-
ïðàâëåíèå èçìåíåíèé ãåííîé àêòèâíîñòè â ïðîöåñ-
ñàõ ìàëèãíèçàöèè è ïðîãðåññèè íà÷àëüíûõ è ðàç-
âèòûõ ôîðì Ðß, à òàêæå èõ ñâÿçü ñ ìîðôîëîãèåé
îïóõîëè îñòàþòñÿ îêîí÷àòåëüíî íå èçó÷åííûì. Ñòå-
ïåíü ãåíåòè÷åñêèõ èçìåíåíèé çàâèñèò îò âçàèìî-
äåéñòâèÿ ýêçî- è ýíäîãåííûõ ôàêòîðîâ, â òîì ÷èñëå
îò íàñëåäñòâåííîé ïðåäðàñïîëîæåííîñòè ê Ðß. Ýòè-
îëîãèÿ è ïàòîãåíåç Ðß äî ñèõ ïîð íåèçâåñòíû, à ëå-
÷åíèå çàâèñèò îò ñòàäèè îïóõîëåâîãî ïðîöåññà. Ïî-
ýòîìó êîíêðåòèçàöèÿ áèîëîãè÷åñêèõ ñâîéñòâ îïó-
õîëè ñ èäåíòèôèêàöèåé ãåíåòè÷åñêèõ èçìåíåíèé â
îïóõîëåâûõ êëåòêàõ, èõ ñâÿçè ñ ãèñòîëîãè÷åñêîé
ñòðóêòóðîé îïóõîëè è ñòåïåíüþ çëîêà÷åñòâåííîñòè
îñòàåòñÿ àêòóàëüíîé ïðîáëåìîé îíêîãåíåòèêè è îí-
êîãèíåêîëîãèè.

ЛИТЕРАТУРА
1. Shih YC, Kerr J, Liu J, et al. Rare mutations and no hyper-

methylation at the CDKN2A locus in epithelial varian tumours.
Int J Cancer 1997; 70 (5): 508�11.

2. Downward J. Control of ras activation. Cell signall. Cold
Spring Harbor, (NY) 1996; 87�100.

3. Suzuki M, Saito S, Saga Y, et al. Loss of heterozygosity on
chromosome 6q27 and p53 mutations in epithelial ovarian cancer.
Med Oncol 1998; 15 (2): 119�23.

4. Watson RH, Neville PJ, Roy WJ, et al. Loss of heterozygosity
on chromosomes 7p, 7q, 9p and 11q is an early event ovarian tumo-
rigenesis. Oncogene 1998; 17 (2): 207�12.

5. Huang H, Reed CP, Mordi A, et al. Frequent deletions within
FRA7G at 7q31.2 in invasive epithelial ovarian cancer. Genes Chro-
mosomes Cancer 1999; 24 (1): 48�55.

6. Tavassoli M, Steingrimsdottir H, Pierce E, et al. Loss of hete-
rozygosity on chromosome 5q in ovarian cancer is frequently ac-
companied by TP53 mutation and identifies a tumour suppressor
gene locus at 5q13.1-21. Br J Cancer 1996; 74 (1): 115�9.

7. Bicher A, Ault K, Kimmelman A, Gershenson D, et al. Loss
of heterozygosity in human ovarian cancer on chromosome 19q.
Gynecol Oncol 1997; 66 (1): 36�40.

8. Wieten L, Belair CD, Savelieva L, et al. Minimal deletion of
3p13_14.2 associated with immortalization of human uroepithelial
cells. Genes Chromosomes Cancer 1998; 21 (1): 39�48.

9. Bryan EJ, Watson RH, Davis M, et al. Localization of an
ovarian cancer tumor suppressor gene to a 0.5-cM region between
D22S284 and CYP2D, on chromosome 2q. Cancer Res 1999;
56 (4): 719�21.

10. Wright K, Wilson PJ, Kerr J, et al. Frequent loss of heterozy-
gosity and three critical regions on the short arm of chromosome 8 in
ovarian adenocarcinomas. Oncogene 1998 3; 17 (9): 1185�8.

11. Obata K, Morland SJ, Watson RH, et al. Frequent PTEN/
MMAC mutations in endometrioid but not serous or mucinous
epithelial ovarian tumors. Cancer Res 1998; 58 (10): 2095�7.

12. Maxwell GL, Risinger JI, Tong B, et al. Mutation of the
PTEN tumor suppressor gene is not a feature of ovarian cancers.
Gynecol Oncol 1998; 70 (1): 13�6.

13. Yokomizo A, Tindall DJ, Hartmann L, et al. Mutation anal-
ysis of the putative tumor suppressor PTEN/MMAC1 in human
ovarian cancer. Int J Oncol 1998; 13 (1) 101�5.

14. Choi C, Cho S, Horikawa I, et al. Loss of heterozygosity at
chromosome segment Xq25�26.1 in advanced human ovarian car-
cinomas. Genes Chromosomes Cancer 1997; 20 (3): 234�42.

15. Singleton TP, Perrone T, Oakley G, et al. Activation of c-erb-2
and prognosis in ovarian carcinoma. Comparison with histologic type,
grade and stage. Cancer 1994; 73 (5): 1460�6.

16. Lounis H, Mes-Masson AM, Dion F, et al. Mapping of
chromosome 3p deletions in human epithelial ovarian tumors. On-
cogene 1998; 17 (18): 2359�65.

17. Buttitta F, Marchetti A, Vadi O. Evaluation of FHIT gene
alterations in ovarian cancer. Br J Cancer 1998; 77 (7): 1048�51.

18. Colitti CV, Rodabaugh KJ, Welch WR, et al. A novel 4 cM
minimal deletion unit on chromosome 6q25.1-q25.2 associated with
high grade invasive epithelial ovarian carcinomas. Oncogene 1998;
16 (4): 555�9.

19. Launonen V, Stenback F, Puistola U, et al. Chromosome
11q22.3�q25 LOH in ovarian cancer: association with a more ag-
gressive disease course and involved subregions. Gynecol Oncol 1998;
71 (2): 299�304.

20. Hatta Y, Takeuchi S, Yokota J, Koeffler HP. Ovarian can-
cer has frequent loss of heterozygosity at chromosome 12p12.3-13.1
(region of TEL and Kip1 loci) and chromosome 12q23-ter: evi-
dence for two new tumour-suppressor genes. Br J Cancer 1997;
75 (9): 1256�62.

21. Yokogama Y, Sato S, Tsuchida S, Saito Y. Prognostic sig-
nificance of glutathione S-transferase _ and c-jun in epithelial ova-
rian cancer. Int J Clin Oncol 1998; 3 (5): 281�6.

22. Bandera CA, Takahashi H, Behbakht K, et al. Deletion
mapping of two potential chromosome 14 tumor suppressor gene
loci  in ovarian carcinoma. Cancer Res 1997; 57 (3): 513�5.

23. Lu KH, Weitzel JN, Kodali S, et al. A novel 4-cM mini-
mally deleted region on chromosome 11p15.1 associated with high
grade nonmucinous epithelial ovarian carcinomas. Cancer Res 1997;
57 (3): 387�90.

24. Gabra H, Langdon SP, Watson JE, et al. Loss of hetezozy-
gosity at 11q22 correlates with low progesterone receptor content in
epithelial ovarian cancer. Clin Cancer Res 1995; (9): 945�53.

25. Devlin J, Elder PA, Gabra H, et al. High frequency of chro-
mosome 9 deletion in ovarian cancer: evidence for the tumour-sup-
pressor loci. Br J Cancer, 1996; 73 (4): 420�3

26. Èñàåâà ÒÌ, Áåëÿâñêàÿ ÂÀ, Ðîìàøåíêî ÀÃ è äð.
Ñîìàòè÷åñêèå ìóòàöèè ãåíà p53 è òå÷åíèå çàáîëåâàíèÿ ïðè
çëîêà÷åñòâåííûõ íîâîîáðàçîâàíèÿõ ðàçíûõ ëîêàëèçàöèé.
Áèîë ýêñïåðèì áèîë ìåä 1999; 1: 92�6.

27. Lee JH, Kang YS, Park SY, et al. p53 mutation in epithelial
ovarian carcinoma and borderline ovarian tumor. Cancer Genet
Cytogenet 1995; 85 (1): 43�50.

28. Sengupta PS, Charalambous C, Bajaj V, et al. p53 and re-
lated proteins in epithelial ovarian cancer. Brit J Obst Gynaecol 1999;
106 (9): 998.

29. Fujita M, Enomoto T, Inoue M, et al. Alteration of the p53
tumor suppressor gene occurs independently of K-ras activation
epithelial tumors of the human ovary. Jap J Cancer Res 1994; 8 (12):
1247�56.

30. Thai TH, Du F, Tsan JT, et al. Mutations in the BRCA1-as-
sociated Ring-domen (BCRD1) gene in primary breast, ovarian and
uterine cancer. Hum Mol Genet 1998; 7 (2): 195�202.



ÎÁÇÎÐ

ÎÍÊÎËÎÃÈß ! Ò. 4 ! ¹ 1 ! 200214

31. Quezado MM, Moskaluk CA, Bryant B, et al. Incidence of
loss of eterozygosity at p53 and BRCA1 loci in serous surface carci-
noma. Hum Pathol 1999; 30 (2): 203�7.

32. Takahashi H, Chiu HC, Bandera CA, et al. Mutations
of the BRCA2 gene in ovarian carcinomas. Cancer Res 1996; 56 (12):
2738�41.

33. Bakshi N, Rajwanski A, Patel F, et al. Prognostic significance
of DNA ploidy and S-phase fraction in malignant serous cystadeno-
carcinoma of the ovary. Anal Anat Cytol Histol 1998; 20 (3): 215�20.

34. Bogatyrev V, Kovrigina A, Panitchenko I, et al. Cytopatho-
logic parameters and DNA content in benign, borderline and ma-
lignant tumors of ovary. Acta Cytol 1997; 41 (4): 1199.

35. Resnik E, Trajillo YP, Taxy JB. Long-term survival and DNA
ploidy in advanced epithelial ovarian cancer. J Surg Oncol 1997;
64 (4): 299�303.

36. Zhou J, Cao S, Zhang F, Huang K. Shanghai yike daxue
xuebao. Acta Acad Med Shanghai 1998; 25 (2): 87�9.

37. Jenkins RB, Bartelt DJr, Stalboerger P, et al. Cytogenetic
studies of epithelial ovarian carcinoma. Cancer Genet Cytogenet
1993; 71 (1): 76�86.

38. Tetle R, Aickin M, Yang JM, et al. Chromosome abnor-
malities in ovarian adenocarcinoma: I. Nonrandom chromosome
abnormalities from 244 cases. Genes Chromosomes Cancer 1999;
25 (3): 290�300.

39. Mark HF, Afify AM, Werness BA, et al. Trisomy 8 in stage I
and stage III ovarian cancer detected by fluorescence in situ hybridi-
zation. Exp Mol Pathol 1999; 66 (1): 76�81.

40. Sonoda G, Palazzo J, du Manoir S, et al. Comparative ge-
nomic hybridization detects frequent overrepresentation of chro-
mosomal material from 3q26, 8q24 and 20q13 in human ovarian
carcinomas. Genes Chromosomes Cancer 1997; 20 (4): 320�8.

41. Schultz DC, Vanderveer L, Boente MP, et al. Characteri-
zation of chromosome 9 in human ovarian neoplasia identifies fre-
quent imbalance on 9q and rare alteration involving 9p including
CDKN2. Cancer Res 1995; 55 (10): 2150�7.

42. Jiang X, Hitchcock A, Bryan EJ, et al. Microsatellite analylis
of endometriosis reveals loss of heterozygosity at candidate ovarian
tumor suppressor gene loci. Cancer Res 1996; 56 (15): 3534�9.

43. Shenson DL, Gallion HH, Powell DE, et al. Loss of heterozy-
gosity and genomic instability in synchronous endometrioid tumors
of the ovary and endometrium. Cancer 1995; 76 (4): 650�7.

44. Wiper DW, Zanotti KM, Kennedy AW, et al. Analysis of
allelic imbalance on chromosome 17p13 in stage I and stage II ep-
ithelial ovarian cancers. Gynecol Oncol 1998; 71 (1): 77�82.

45. Davis M, Hitchcock A, Foulkes WD, et al. Refinement of
two chromosome 11q regions of loss of heterozygosity in ovarian
cancer. Cancer Res 1996; 56 (4): 741�4.

46. Gayther SA, Ponder B. Mutations of the BRCA1 and
BRCA2 genes and the possibilities for predictive testing. Mol Med
Today 1997; 3 (4): 168�74.

OVARIAN$CANCER:$GENETIC$CHANGES
AND$THEIR$CONNECTION$WITH$CLINICAL
FEATURES$OF$TUMOR$PROCESS

L.Z. Polischuk, I.P. Nesina, E.E. Novak

Summary. The review generalizes modern literature about
genetic changes in epithelial malignant ovarian tumors.
Connection is discussed between the loss of heterozygosi-
ty in certain chromosome locuses, gene cooperation, in-
cluding p53, BRCA1, tumor ploidy, numerical and struc-
tural aberrations of chromosomes, on the one hand, and
tumor morphology, malignancy degree, stage of tumor
development, metastatic potency and prognosis, on the
other hand. It is noted that this type of research is topical
and significant for assessment of biological features and
prognosis of ovarian cancer.
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