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Óå áõôÞ ôçí ìåëÝôç Ýãéíå áíß÷íåõóç ôïõ ðõñçíéêïý áíôéãüíïõ êõôôáñéêïý ðïë-
ëáðëáóéáìïý (PCNA), ôçò ðñùôåúíçò ôïõ ãïíéäßïõ p53 êáé ôçò êáèåøßíçò D óå
ôïìÝò ðáñáößíçò áðï äéçèçôéêÜ êáñêéíþìáôá ôïõ ìáóôïý ìå ôçí ÷ñÞóç ìïíïêëùíé-
êþí áíôéóùìÜôùí. Ôï õëéêü ìáò áðïôåëïýóáí 50 ãõíáßêåò çëéêßáò 27-79 åôþí. Ç
åêáôïóôéáßá áíáëïãßá ôùí ðõñÞíùí ðïõ Þôáí èåôéêïß óôï PCNA (ìÝóç ôéìÞ:
43.01%±31.49), ç Ýêöñáóç ôçò êáèåøßíçò D (÷ùñéóôÜ ãéá [1] ôá íåïðëáóìáôéêÜ
êýôôáñá êáé [2] ôá ìáêñïöÜãá êáé óôñùìáôéêÜ êýôôáñá ôïõ üãêïõ), êáèþò êáé ç
èåôéêüôçôá óôçí ðñùôåúíç p53, äéåñåõíÞèçêáí ùò ðñïò ôçí ó÷Ýóç ôïõò ìå ôçí
çëéêßá ôùí áóèåíþí, ôï ìÝãåèïò êáé ôïí âáèìü êáêïÞèåéáò ôïõ üãêïõ, ôïí éóôïëï-
ãéêü ôýðï, ôéò ëåìöáäåíéêåò ìåôáóôÜóåéò êáé ôçí ðáñïõóßá ïéóôñïãïíéêþí êáé
ðñïãåóôåñïíéêþí õðïäï÷Ýùí. Áðü áõôÝò ôéò ðáñáìÝôñïõò âñÝèçêå óçìáíôéêÞ óõ-
ó÷Ýôéóç ôçò èåôéêüôçôáò, ôüóï ôïõ PCNA, üóï êáé ôçò ðñùôåúíçò ôïõ p53, ìå ôçí
áõîçìÝíç Ýêöñáóç ôçò êáèåøßíçò D óôá óôñùìáôéêÜ êýôôáñá êáé ìáêñïöÜãá (p<0.001
êáé p<0.05 áíôßóôïé÷á). Áêüìç ðáñáôçñÞèçêå óõó÷Ýôéóç ìåôáîý áõîçìÝíçò Ýêöñá-
óçò ôïõ PCNA êáé ôçò èåôéêüôçôáò óôçí ðñùôåúíç p53 (p<0.05). H óõó÷Ýôéóç
ìåôáîý ôçò èåôéêüôçôáò óôçí ðñùôåúíç p53 êáé ôïõ áõîçìÝíïõ ðïóïóôïý ðõñÞíùí
èåôéêþí óôï PCNA, åßíáé óõìâáôÞ ìå ôçí âéïëïãéêÞ äñÜóç ðïõ ðéóôåýåôáé ðùò Ý÷åé
ôï ãïíßäéï p53 êáé ôïí ñüëï ôïõ óôïí êáñêßíï. Ç óõó÷Ýôéóç ôçò èåôéêüôçôáò, ôüóï
ôïõ PCNA, üóï êáé ôçò ðñùôåúíçò ôïõ p53, ìå ôçí áõîçìÝíç Ýêöñáóç ôçò êáèåøß-
íçò D óôá óôñùìáôéêÜ êýôôáñá êáé ìáêñïöÜãá, ùò Ýíá âáèìü åíéó÷ýåé ðñïçãïýìå-
íç äéêÞ ìáò õðüèåóç áëëÜ êáé Üëëùí óõããñáöÝùí, üðïõ áõîçìÝíç Ýêöñáóç ôçò
êáèåøßíçò D óôá óôñùìáôéêÜ êýôôáñá êáé ìáêñïöÜãá, ðéèáíþò õðïäçëþíåé ðéï
åðéèåôéêÞ óõìðåñéöïñÜ óôïõò üãêïõò áõôïýò.
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ÅÉÓÁÃÙÃÇ

Åßíáé ãåíéêÜ ðáñáäåêôü ïôé ç åêôßìçóç ôïõ
ñõèìïý ðïëëáðëáóéáóìïý åíüò üãêïõ êáé åé-
äéêüôåñá ôïõ êáñêßíïõ ôïõ ìáóôïý, Ý÷åé ðñï-
ãíùóôéêÞ óçìáóßá1,2. Ðáëáéüôåñá, ç åêôßìçóç
áõôÞ ãéíüôáí ìå äýï êõñßùò ôñüðïõò: ï ðñþ-
ôïò êáé áðëïýóôåñïò åßíáé ç ìÝôñçóç ôùí
ðõñçíïêéíçóéþí áíá ìåãÜëï ïðôéêü ðåäßï. Ç
ìÝôñçóç ôùí ðõñçíïêéíçóéþí Ý÷åé áðïäåé÷èåß
áñêåôÜ áîéüðéóôç ãéá áõôüí ôïí óêïðü ìå äýï
ðñïûðïèÝóåéò: ôïí óáöÞ êáèïñéóìü ôïõ åìâá-
äïý ôïõ ïðôéêïý ðåäßïõ êáé ôùí êñéôçñßùí
áíáãíþñéóçò ôùí ìéôþóåùí 3,4. Ï äåýôåñïò ôñü-
ðïò åßíáé ç ÷ñÞóç ñáäéïóåóçìáóìÝíçò èõìé-
äßíçò, þóôå íá ðñïóäéïñéóèåß ï áñéèìüò ôùí
êõôôÜñùí ôïõ üãêïõ ðïõ âñßóêïíôáé óôçí öÜóç
S ôïõ êõôôáñéêïý êýêëïõ5,6. Ç ìÝèïäïò áõôÞ
åßíáé ôå÷íéêÜ êïðéþäçò êáé áðáéôåß ÷ñçóéìï-
ðïßçóç ñáäéåíåñãþí õëéêþí. ÅíáëëáêôéêÜ, ãéá
ôçí åêôßìçóç ôçò öáóçò S, óÞìåñá ÷ñçóéìï-
ðïéåßôáé åõñÝùò ç êõôôáñïìåôñßá ñïÞò7.

¸íáò Üëëïò ôñüðïò åêôßìçóçò ôïõ ñõèìïý
ðïëëáðëáóéáìïý ôïõ êáñêéíþìáôïò ôïõ ìá-
óôïý, åßíáé ç ÷ñÞóç áíôéóùìÜôùí Ýíáíôé áíôé-
ãüíùí ðïõ åêöñÜæïíôáé êáôá ôçí äéÜñêåéá ôùí
öÜóåùí ôïõ êõôôáñéêïý êýêëïõ. Ïé ðåñéóóü-
ôåñåò ìåëÝôåò ðïõ Ý÷ïõí ãßíåé óôïí ìáóôü ìå
áõôÞ ôçí ìÝèïäï ðñïóÝããéóçò, Ý÷ïõí ÷ñçóé-
ìïðïßçóåé ôï áíôßóùìá Ki-67, ôï ïðïßï áñ÷é-
êÜ åöáñìïæüôáí ìüíï óå ôïìÝò êñõïóôÜôç. Ç
ðñüóöáôç Ýñåõíá Ý÷åé äåßîåé ïôé õðÜñ÷åé êáëÞ
áíôéóôïé÷ßá ìåôáîý ôùí áðïôåëåóìÜôùí ôçò
áíïóïúóôï÷çìéêÞò ÷ñþóçò ìå Ki-67, ôçò êõô-
ôáñïìåôñßáò ñïÞò, ôçò ìÝôñçóçò ìéôþóåùí êáé
ôïõ äåßêôç ñáäéïóåóçìáóìÝíçò èõìéäßíçò 4,8.
¢Aëëá áíôéóþìáôá ðïõ ìðïñïýí íá ÷ñçóéìï-
ðïéçèïýí ãéá ôçí åêôßìçóç ôïõ êõôôáñéêïý
ðïëëáðëáóéáóìïý, åßíáé áõôÜ ðïõ óôñÝöïíôáé
Ýíáíôé ôïõ ðõñçíéêïý áíôéãüíïõ êõôôáñéêïý
ðïëëáðëáóéáóìïý (Proliferating Cell Nuclear
Antigen - PCNA), ïñéóìÝíá áðü ôá ïðïßá
åßíáé äõíáôüí íá åöáñìïóèïýí óå ôïìÝò ðá-
ñáößíçò9.

Ôï PCNA åßíáé co-factor ôçò DNA ðïëõìå-
ñÜóçò ä, ç ïðïßá åßíáé áðáñáßôçôç ãéá ôïí
áíáäéðëáóéáóìü ôïõ DNA10. To ãïíßäéï ôïõ
PCNA ðïõ åíôïðßæåôáé óôï ÷ñùìüóùìá 2011,
Ý÷åé êëùíïðïéçèåß êáé ç áëëçëïõ÷ßá ôùí âÜ-
óåùí ôïõ Ý÷åé ðëÞñùò ôáõôïðïéçèåß12. Ôá åðß-
ðåäá áõôÞò ôçò ðõñçíéêÞò ðñùôåÀíçò åßíáé
ó÷åäüí ìçäåíéêÜ óôçí öÜóç G
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Ôï ãïíßäéï p53 åíôïðßæåôáé óôçí æþíç p13.1
ôïõ ÷ñùìïóþìáôïò 1714 êáé ç ìåôÜëëáîç ôïõ
Ý÷åé âñåèåß óå ðëçèþñá êáêïÞèùí üãêùí, ìå-
ôáîý ôùí ïðïßùí êáé ôï êáñêßíùìá ôïõ ìá-
óôïý15. Óôçí öõóéïëïãéêÞ ôïõ ìïñöÞ (Üãñéïò
ôýðïò), ôï ãïíßäéï p53 êùäéêïðïéåß ìßá ðõñç-
íéêÞ öùóöïðñùôåˇ Àíç 53 kD, ðïõ åëÝã÷åé ôïí
êõôôáñéêü êýêëï, ôçí åðéäßïñèùóç êáé ôçí
óýíèåóç ôïõ DNA, ôçí êõôôáñéêÞ äéáöïñï-
ðïßçóç êáé ôïí êõôôáñéêü èÜíáôï (áðüðôù-
óç)16. ¸ôóé, ôï p53 ðåñéãñÜöåôáé óáí ïãêï-
êáôáóôáëôéêü ãïíßäéï, ç ìåôÜëëáîç ôïõ ïðïßïõ
ïäçãåß óå êáñêéíüãåíåóç ìå ôçí óõíåñãáóßá
êáé Üëëùí ïãêïãïíéäßùí17. Ïé ðåñéóóüôåñåò
ìåôáëëÜîåéò ôïõ ãïíéäßïõ p53 Ý÷ïõí óáí áðï-
ôÝëåóìá ôçí áýîçóç ôïõ ÷ñüíïõ çìßóåéáò æùÞò
ôçò ðñùôåÀíçò p5316. ÊáôÜ óõíÝðåéá, ç óõãêÝ-
íôñùóç ôçò ðñùôåÀíçò p53 ìÝóá óôïõò ðõñÞ-
íåò áõîÜíåé êáé åßíáé äõíáôïí íá áíé÷íåõèåß
áíïóïúóôï÷çìéêÜ. Óçìåéþíåôáé ðÜíôùò üôé ç
áíïóïúóôï÷çìéêÞ áíß÷íåõóç ôçòðñùôåÀíçò p53
äåí èá ðñÝðåé íá ôáõôßæåôáé ìå ìåôÜëëáîç ôïõ
áíôßóôïé÷ïõ ãïíéäßïõ, áöïý óå ëßãåò ðåñéðôþ-
óåéò ç öõóéïëïãéêÞ ðñùôåÀíç p53 ìðïñåß íá
ðáñáìÝíåé áíåíåñãÞò êáé óôáèåñïðïéçìÝíç
ìÝóá óôï êõôôáñüðëáóìá, ïñéóìÝíåò öïñÝò
óõíäåäåìÝíç ìå Üëëåò êõôôáñéêÝò ðñùôåÀíåò.

Ç êáèåøßíç D åßíáé ìßá ëõóïóùìéêÞ ðñù-
ôåÜóç ðïõ ñõèìßæåôáé áðü ôá ïéóôñïãüíá êáé
Üëëïõò áõîçôéêïýò ðáñÜãïíôåò êáé öáßíåôáé
ðùò Ý÷åé ìéôùãüíï äñÜóç êáé ó÷Ýóç ìå ôçí
äéáäéêáóßá ôçò ìåôÜóôáóçò18,19. ÐïëëÝò ìåëÝ-
ôåò áðïäßäïõí ðñïãíùóôéêÞ óçìáóßá óôçí
áíß÷íåõóç ôçò êáèåøßíçò D óôï êáñêßíùìá
ôïõ ìáóôïý, ôá áðïôåëÝóìáôá üìùò áðü ôçí
óýãêñéóç ìåôáîý ñáäéïáíïóïëïãéêþí êáé âéï-
÷çìéêþí ìåèüäùí ðïóïôéêÞò ìÝôñçóçò áö’ åíüò
êáé áíïóïúóôï÷çìéêþí ìåèüäùí áö’åôÝñïõ, åß-
íáé ðïéêßëá êáé áíôéêñïõüìåíá ìåôáîý ôïõò.
¸ôóé, ìÝôñçóç áõîçìÝíçò ðïóüôçôáò êáèåøß-
íçò D óå üãêï ìáóôïý, Ý÷åé óõ÷íÜ ó÷åôéóèåß
ìå äõóìåíÞ ðñüãíùóç20-22. Áðü ôçí Üëëç ìå-
ñéÜ ïé áíïóïúóôï÷çìéêÝò ìåëÝôåò ðñïóäßäïõí
Üëëïôå åðéâáñõíôéêü23,24 êáé Üëëïôå åõíïúêü
ñüëï25 óôçí áõîçìÝíç Ýêöñáóç ôçò êáèåøßíçò
D, åíþ ïñéóìÝíåò Üëëåò åñãáóßåò äåí ôçò áðï-
äßäïõí êáìßá ðñïãíùóôéêÞ óçìáóßá26,27.

ÁñêåôÝò ìåëÝôåò Ý÷ïõí äçìïóéåõèÝé ìÝ÷ñé
óÞìåñá, ðïõ íá áöïñïýí ôçí áíïóïúóôï÷çìé-
êÞ Ýêöñáóç ôïõ PCNA óôï êáñêßíùìá ôïõ
ìáóôïý9,28-37, ëßãåò üìùò áðü áõôÝò óõó÷åôß-
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æïõí ôçí Ýêöñáóç áõôÞ ìå ôçí áíß÷íåõóç ôçò
ðñùôåÀíçò p5333-35,37. Åðéðñüóèåôá, óôç ðñïóé-
ôÞ óå ìáò âéâëéïãñáößá, äåí áíáöÝñïíôáé åñ-
ãáóßåò ðïõ íá Ý÷ïõí ìåëåôÞóåé ôáõôü÷ñïíá
ôïõò äýï áõôïýò ðáñÜãïíôåò óå ó÷Ýóç ìå ôçí
êáèåøßíç D. ¸ôóé óôçí ðáñïýóá åñãáóßá ìå-
ëåôÞóáìå ôçí Ýêöñáóç ôïõ PCNA, ôçò êáèå-
øßíçò D êáé ôçò ðñùôåÀíçò p53 óôï áäåíïêáñ-
êßíùìá ôïõ ìáóôïý, êáèþò êáé ôçí ó÷Ýóç ôïõò
ìå ðáñÜãïíôåò ðïõ èåùñïýíôáé ðñïãíùóôéêïß
äåßêôåò óå áõôÞ ôçí ìïñöÞ êáñêßíïõ.

ÌÅÈÏÄÏÓ ÊÁÉ ÕËÉÊÏ

Óôçí ìåëÝôç ìáò ðåñéëáìâÜíïíôáé 50 ãõ-
íáßêåò, çëéêßáò 29-79 åôþí, ìå êáñêßíùìá ôïõ
ìáóôïý ðïõ õðïâëÞèçêáí óå ìáóôåêôïìÞ êáôá
ôï ÷ñïíéêü äéÜóôçìá 1990-1993. Åéêïóéïêôþ
áóèåíåßò åß÷áí áñíçôéêïýò ãéá ìåôáóôÜóåéò
ìáó÷áëéáßïõò ëåìöáäÝíåò êáé 22 áóèåíåßò
èåôéêïýò.

Ôá ÷åéñïõñãéêÜ ðáñáóêåõÜóìáôá ìïíéìï-
ðïßèçêáí óå ïõäÝôåñç öïñìüëç 10% êáé ìåôÜ
áðü Ýãêëåéóç óå ðáñáößíç, ïé ôïìÝò âÜöçêáí
ìå ÷ñþóç ñïõôßíáò áéìáôïîõëßíçò-åùóßíçò.
ÐáñÜìåôñïé ðïõ áîéïëïãÞèçêáí Þôáí ç çëé-
êßá ôùí áóèåíþí, ôï ìÝãåèïò ôïõ üãêïõ üðùò
êáôáãñÜöçêå óôçí éóôïðáèïëïãéêÞ Ýêèåóç (äýï
êáôçãïñßåò: <2åê. êáé >2åê.), ï éóôïðáèïëïãé-
êüò ôýðïò (ðïñïãåíÝò/ëïâéáêü), ï âáèìüò êá-
êïÞèåéáò ôïõ üãêïõ óõìöùíá ìå ôá êñéôÞñéá
ôùí Bloom & Ritchardson38, ç ðáñïõóßá ëåì-
öáäåíéêþí ìåôáóôÜóåùí, ïé ïñìïíéêïß õðïäï-
÷åßò êáé ç áíïóïúóôï÷çìéêÞ Ýêöñáóç ôçò êá-
èåøßíçò D. Ïé ïéóôñïãïíéêïß õðïäï÷åßò ðñïó-
äéïñßóèçêáí óå 41 áóèåíåßò ìå ôçí âéï÷çìéêÞ
ìÝèïäï Üíèñáêá-äåîôñÜíçò. Ìå ôçí ßäéá ìÝ-
èïäï ðñïóäéïñßóèçêáí ïé ðñïãåóôåñïíéêïß
õðïäï÷åßò óå 23 áóèåíåßò. Èåôéêïß õðïäï÷åßò
èåùñÞèçêáí ôéìÝò Üíù ôùí 10 fmol/mg ðñù-
ôåÀíçò éóôïý ãéá ôïõò ïéóôñïãïíéêïýò õðïäï-
÷åßò êáé 25 fmol/mg ðñùôåÀíçò ãéá ôïõò ðñï-
ãåóôåñïíéêïýò õðïäï÷åßò.

Ç áíïóïúóôï÷çìéêÞ äéåñåýíçóç Ýãéíå ìå
ìÝèïäï óôñåðôáâéäßíçò-âéïôßíçò êáé ÷ñÞóç äéá-
ìéíïâåíæéäßíçò (DAB) ùò ÷ñùìïãüíïõ ðáñÜ-
ãïíôá. Óå ìßá ôïìÞ áðï êÜèå üãêï åöáñìü-
óèçêáí ôá åîÞò ìïíïêëùíéêÜ áíôéóþìáôá: áíôé-
PCNA (1:50, Oncogene Science, Ç.Ð.Á.), áíôé-
ðñùôåÀíç p53 (ðñïáñáéùìÝíï, Euro-DPC, Çíù-
ìÝíï Âáóßëåéï) êáé áíôé-êáèåøßíç D (ðñïá-
ñáéùìÝíï, Euro-DPC, ÇíùìÝíï Âáóßëåéï).

Ãéá ôçí áîéüëïãçóç ôïõ PCNA, åðéëÝ÷èç-

êáí ïé ðåñéï÷Ýò ìå ôçí åíôïíüôåñç êáé ðëÝïí
åêôåôáìÝíç ÷ñþóç êáé åêåß ìåôñÞèçêå ï áñéè-
ìüò ôùí èåôéêþí ðõñÞíùí óå ôñßá ïðôéêÜ ðå-
äßá (×400). Ï âáèìüò ôçò èåôéêüôçôáò óôï
PCNA, åêöñÜóèçêå ùò ôï ðïóïóôü ôùí èåôé-
êþí ðõñÞíùí åðé ôïõ óõíüëïõ ôùí íåïðëá-
óìáôéêþí êõôôÜñùí óôá ðåäßá áõôÜ. Aðü ôçí
áîéïëüãçóç ôïõ PCNA áðïêëåßóèçêáí äýï
ðåñéðôþóåéò ðïõ äåí åìöÜíéæáí éêáíïðïéçôéêÞ
÷ñþóç. ÈåôéêÝò óôçí ðñùôåÀíç p53 èåùñÞèç-
êáí üëåò ïé ðåñéðôþóåéò ðïõ åß÷áí èåôéêÞ
ðõñçíéêÞ ÷ñþóç. H áîéïëüãçóç ôçò êáèåøß-
íçò D, Ýãéíå ÷ùñéóôÜ ãéá ôá êáñêéíéêÜ êýôôá-
ñá êáé ÷ùñéóôÜ ãéá ôá óôñùìáôéêÜ êýôôáñá
êáé ìáêñïöÜãá. Óôá êáñêéíéêÜ êýôôáñá áîéï-
ëïãÞèçêå ç Ýíôáóç ôçò ÷ñþóçò óå ôÝóóåñåéò
äéáâáèìßóåéò (0: áñíçôéêü, 1: áóèåíÞò ÷ñþóç,
2: ìÝôñéá ÷ñþóç, 3: Ýíôïíç ÷ñþóç) êáé ç Ýêôá-
óç ôçò ÷ñþóçò óå ôñåßò äéáâáèìßóåéò (0: áñ-
íçôéêü, 1: åóôéáêÞ, 2: äéÜ÷õôç). Áðï ôçí Üèñïé-
óç ôùí äýï áõôþí ìåôñÞóåùí ðñïÝêõøå Ýíáò
óõíäõáóìÝíïò äåßêôçò êáèåøßíçò D (äê) ãéá
ôá êáñêéíéêÜ êýôôáñá, ðïõ èåùñÞèçêå ÷áìç-
ëüò üôáí Þôáí áðï 0 Ýùò 2 êáé õøçëüò üôáí
Þôáí áðï 3 Ýùò 5. Óôá óôñùìáôéêÜ êýôôáñá
êáé ìáêñïöÜãá áîéïëïãÞèçêå ç Ýíôáóç êáé ç
Ýêôáóç ôçò ÷ñþóçò óå ôñåßò äéáâáèìßóåéò (0:
áñíçôéêü, 1: áóèåíÞò Þ ìÝôñéá ÷ñþóç, 2: Ýíôï-
íç ÷ñþóç). ×áìçëüò äê ãéá ôá óôñùìáôéêÜ
êýôôáñá êáé ìáêñïöÜãá èåùñÞèçêå áðï 0 Ýùò
1 êáé õøçëüò üôáí Þôáí 2.

Ç óôáôéóôéêÞ áíÜëõóç ôùí áðïôåëåóìÜôùí
üóïí áöïñÜ ôï PCNA, Ýãéíå ìå ôçí äïêéìá-
óßá ïìoãÝíåéáò ãéá ìÝóåò ôéìÝò (Student t-
test), åíþ ãéá ôçí ðñùôåÀíç p53 ìå ôçí áêñéâÞ
ìÝèïäï ôïõ Fischer, åðåéäÞ ôï äåßãìá ìáò Þôáí
ó÷åôéêÜ ìéêñü39. ÓôáôéóôéêÜ óçìáíôéêü èåùñÞ-
èçêå Ýíá áðïôÝëåóìá üôáí p£0,05.

ÁÐÏÔÅËÅÓÌÁÔÁ

1) Káèåøßíç D. ÅéêïóéÝíá ðåñéðôþóåéò åß-
÷áí ÷áìçëü äåßêôç êáèåøßíçò D óôá íåïðëá-
óìáôéêÜ êýôôáñá, åíþ ïé õðüëïéðåò 29 ðåñé-
ðôþóåéò åß÷áí õøçëü äåßêôç. Óôá óôñùìáôéêÜ
êýôôáñá êáé ìáêñïöÜãá, 19 ðåñéðôþóåéò åß-
÷áí ÷áìçëü äåßêôç êáèåøßíçò D êáé 31 õøçëü
(Åéê. 1). Ç ó÷Ýóç ôïõ äåßêôç êáèåøßíçò D ìå
ôï PCNA êáé ôï p53 áíáöÝñåôáé ðáñáêÜôù.

2) PCNA. H ìÝóç ôéìÞ ôïõ ðïóïóôïý ôùí
èåôéêþí ðõñÞíùí ôùí íåïðëáóìáôéêþí êõôôÜ-
ñùí óôï óýíïëï ôùí üãêùí ðïõ åîÝôáóáìå
Þôáí 43.01±31.49 (Åéê. 2). ¼ðùò öáßíåôáé óôïí
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Åéêüíá 1. ¸íôïíá èåôéêÞ ÷ñþóç óôç êáèåøßíç D,
óå ìáêñïöÜãá ôïõ õðïóôñþìáôïò êáñêéíþìáôïò
ôïõ ìáóôïý. Ôá íåïðëáóìáôéêÜ êýôôáñá åßíáé áñ-
íçôéêÜ (×400).

Ðßíáêá 1, áðï ôéò ðáñáìÝôñïõò ðïõ åëÝã÷èç-
êáí, ìüíï ç ÷ñþóç ôçò êáèåøßíçò D óôá óôñù-
ìáôéêÜ êýôôáñá êáé ìáêñïöÜãá, êáèþò êáé ç
èåôéêüôçôá ôùí ðõñÞíùí ôùí íåïðëáóìáôéêþí
êõôôáñùí óôçí ðñùôåÀíç p53, åß÷áí óôáôéóôéêÜ
óçìáíôéêÞ óõó÷Ýôéóç ìå ôï ðïóïóôü ôùí èåôé-
êþí ðõñÞíùí óôï PCNA. ÓõãêåêñéìÝíá, ç ìÝóç
ôéìÞ ôïõ ðïóïóôïý ôùí èåôéêþí ðõñÞíùí óôï
PCNA óôéò ðåñéðôþóåéò ìå ÷áìçëü äåßêôç
êáèåøßíçò D óôá óôñùìáôéêÜ êýôôáñá êáé
ìáêñïöÜãá Þôáí 24,75 (±27,96), åíþ óôéò ðå-
ñéðôþóåéò ìå õøçëü äåßêôç êáèåøßíçò D Þôáí
55,92 (±27,33) (p<0,001). Ùò ðñïò ôçí ðñùôåÀ-
íç p53, ðáñáôçñåßôáé ïôé ïé áñíçôéêÝò ðåñé-
ðôþóåéò åß÷áí ìÝóç ôéìÞ èåôéêþí ðõñÞíùí óôï
PCNA 38,05 (±31,31), åíþ ïé èåôéêÝò ðåñéðôþ-
óåéò 61,6 (±25,49). Áðï ôéò õðüëïéðåò ðáñáìÝ-
ôñïõò, ðáñÜ ôï ïôé äåí õðÞñ÷áí óôáôéóôéêÜ
óçìáíôéêÝò äéáöïñÝò óôéò åðé ìÝñïõò êáôçãï-
ñßåò, åßíáé áîéïóçìåßùôï ïôé üãêïé ìå áñíçôé-
êïýò ïéóôñïãïíéêïýò õðïäï÷åßò åß÷áí áñêåôÜ

Åéêüíá 2. ÈåôéêÞ ÷ñþóç óôï PCNA óå ìåãÜëï
áñéèìü ðõñÞíùí ðïñïãåíïýò êáñêéíþìáôïò ôïõ
ìáóôïý (×400).

õøçëüôåñï ðïóïóôü èåôéêþí ðõñÞíùí óôï
PCNA (54,14±31,44) óõãêñéôéêÜ ìå ôïõò üãêïõò
ìå èåôéêü áõôüí ôïí õðïäï÷Ýá (41,53±32,14)
êáé êáñêéíþìáôá ìå âáèìü êáêïÞèåéáò É åß-
÷áí ÷áìçëüôåñï ðïóïóôü èåôéêþí ðõñÞíùí óôï
PCNA (39,51±31,48) áðï ôá êáñêéíþìáôá âáè-
ìïý êáêïÞèåéáò ÉÉ êáé ÉÉÉ (47,5±31,6).

3) ÐñùôåÀíç p53. Óôïí Ðßíáêá 2 öáßíåôáé
ç ó÷Ýóç ôçò áíïóïúóôï÷çìéêÞò ÷ñþóçò ãéá
ôçí ðñùôåÀíç p53 ìå ôçí çëéêßá ôùí áóèåíþí,
ôï ìÝãåèïò ôïõ üãêïõ, ôïí éóôïðáèïëïãéêü ôýðï,
ôïí âáèìü êáêïÞèåéáò ôïõ üãêïõ, ôçí ðáñïõ-
óßá ëåìöáäåíéêþí ìåôáóôÜóåùí, ôïõò ïñìïíé-
êïýò õðïäï÷åßò êáé ôçí áíïóïúóôï÷çìéêÞ Ýê-
öñáóç ôçò êáèåøßíçò D (Åéê. 3). Áðü áõôÝò
ôéò ðáñáìÝôñïõò óôáôéóôéêÜ óçìáíôéêÞ óõó÷Ý-
ôéóç ðáñïõóéÜæåé ç ÷ñþóç ôçò êáèåøßíçò D
óôá óôñùìáôéêÜ êýôôáñá êáé ìáêñïöÜãá. Ðéï
áíáëõôéêÜ, ìüíï ìßá ðåñßðôùóç ìå ÷áìçëü
äåßêôç êáèåøßíçò D óôá óôñùìáôéêÜ êýôôáñá
åß÷å èåôéêü p53 (5,26%), åíþ áðï ôéò ðåñéðôþ-
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èåôéêü p53 (31,81%) áðï üãêïõò âáèìïý êá-
êïÞèåéáò É (14,28%) (p<0,09), êáèþò êáé üãêïé
ìåãáëýôåñïé áðï 2 åêáôïóôÜ åß÷áí óõíçèÝóôå-
ñá èåôéêü p53 (25%) áðï üãêïõò ìéêñüôåñïõò
áðï 2 åêáôïóôÜ (14,28%) (p<0,22.).

ÓÕÆÇÔÇÓÇ

Ôï êáñêßíùìá ôïõ ìáóôïý åßíáé ï óõ÷íüôå-
ñïò êáêïÞèçò üãêïò êáé ç ðñþôç áéôßá èáíÜ-
ôïõ áðï êáñêßíï óôéò ãõíáßêåò. Ç áíåýñåóç
ðñïãíùóôéêþí äåéêôþí ãéá ôïí êáñêßíï ôïõ
ìáóôïý Ý÷åé áðáó÷ïëÞóåé éäéáßôåñá ôçí éáôñé-
êÞ Ýñåõíá ôá ôåëåõôáßá ÷ñüíéá. ¸ôóé, åêôüò
áðï ôïõò êëáóóéêïýò ðñïãíùóôéêïýò ðáñÜãï-
íôåò (ìÝãåèïò ôïõ üãêïõ, âáèìüò êáêïÞèåéáò,
ëåìöáäåíéêÝò ìåôáóôÜóåéò, ïñìïíéêïß õðïäï-
÷åßò) Ý÷ïõí äïêéìáóèåß êáé ðñïôáèåß ùò ðñï-
ãíùóôéêïß äåßêôåò ç ðëïåéäéêüôçôá ôïõ üãêïõ,
äåßêôåò êõôôáñéêïý ðïëëáðëáóéáóìïý üðùò ç
åêôßìçóç ôçò öÜóçò S ôïõ êõôôáñéêïý êýêëïõ
êáé ôï áíôéãüíï Ki-67, äéÜöïñá ïãêïãïíßäéá Þ
ïãêïêáôáóôáëôéêÜ ãïíßäéá üðùò ôï c-erbB-2
êáé ôï p53, ç êáèåøßíç D, ï õðïäï÷Ýáò ôïõ
åðéäåñìéäéêïý ðÜñáãïíôá áíÜðôõîçò (EGFR),
ç ðñùôåÀíç pS2, ç êïëëáãåíÜóç IV, ç áããåéï-
ãÝíåóç ê.á1,6-8,40-45. Ç áíÜãêç áõôÞ ðñïÝêõøå

Ðßíáêáò 1. Óõó÷Ýôéóç ôïõ ðïóïóôïý ôùí èåôéêþí ðõñÞíùí óôï PCNA, ìå äéÜöïñåò êëéíéêïðáèïëïãéêÝò
ðáñáìÝôñïõò.

ÐáñÜìåôñïò í Ì.Ô. Ó.Á. p

Çëéêßá: < 50 13 40,38 30,14
³ 50 35 43,94 32,32 -

ÌÝãåèïò: < 2åê. 16 45,75 28,10
³ 2åê. 32 41,65 33,37 -

Éóôïëïãéêüò ðïñïãåíÝò 40 43,29 32,19
ôýðïò: ëïâéáêü 8 41,50 29,69 -
Âáèìüò É 27 39,51 31,48
êáêüçèåéáò: ÉÉ & ÉÉÉ 21 47,50 31,60 -
ËåìöáäåíéêÝò (-) 27 46,80 32,65
ìåôáóôÜóåéò: (+) 21 39,80 30,60 -
ER (+) 32 41,53 32,14

(-) 7 54,14 31,44 -
PgR (+) 13 38,38 32,46

(-) 10 41,96 35,91 -
Êáèåøßíç D ÷áìçëÞ 17 39,64 31,42
(íåïðë. êõôô.) õøçëÞ 31 44,74 31,89 -
Êáèåøßíç D ÷áìçëÞ 20 24,75 27,96
(óôñùì. êõôô.) õøçëÞ 28 55,92 27,35 0,001
p53 (-) 38 38,05 31,31

(+) 10 61,60 25,49 0,05

í=áñéèìüò ðåñéðôþóåùí, Ì.Ô.=ìÝóç ôéìÞ, Ó.Á.=óôáèåñÞ áðüêëéóç, ER=ïéóôñïãïíéêïß õðïäï÷åßò, PgR=ðñï-
ãåóôåñïíéêïß õðïäï÷åßò.

Ðßíáêáò 2. Óõó÷Ýôéóç ôçò èåôéêüôçôáò óôçí ðñù-
ôåÀíç p53 ìå äéÜöïñåò êëéíéêïðáèïëïãéêÝò ðáñá-
ìÝôñïõò.

ÐáñÜìåôñïò p53(+) p53(-) p

Çëéêßá: < 50 3 12
³ 50 8 27 0,28

ÌÝãåèïò: < 2 åê. 2 12
³ 2 åê. 9 27 0,22

Éóôïëïãéêüò ðïñïãåíÝò 10 32
ôýðïò: ëïâéáêü 1 7 0,31
Âáèìüò É 4 24
êáêüçèåéáò: ÉÉ & ÉÉÉ 7 15 0,09
ËåìöáäåíéêÝò (-) 5 18
ìåôáóôÜóåéò: (+) 6 21 0,26
ER (+) 7 24

(-) 3 7 0,84
PgR (+) 3 10

(-) 7 3 0,1
Êáèåøßíç D ÷áìçëÞ 6 15
(íåïðë. êõôô.) õøçëÞ 5 24 0,17
Êáèåøßíç D ÷áìçëÞ 1 18
(óôñùì. êõôô.) õøçëÞ 10 21 0,02

óåéò ìå õøçëü äåßêôç êáèåøßíçò D, äÝêá åß-
÷áí èåôéêü p53 (32,25%) (p<0,02). Áðü ôá õðü-
ëïéðá áðïôåëÝóìáôá åßíáé åíäéáöÝñïí ïôé üãêïé
âáèìïý êáêïÞèåéáò ÉÉ êáé ÉÉÉ åß÷áí óõ÷íüôåñá
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êü p53 åß÷áí õøçëüôåñï äåßêôç ðïëëáðëáóéá-
óìïý, üðùò áõôÞ åêöñÜæåôáé ìå ôçí áíïóïú-
óôï÷çìéêÞ áíß÷íåõóç ôïõ PCNA. Åðéðñüóèå-
ôá, üëïé ïé üãêïé, ðëçí åíüò, ðïõ åß÷áí Ýê-
öñáóç ôçò ðñùôåÀíçò p53, åìöÜíéæáí õøçëü
äåßêôç êáèåøßíçò D óôá óôñùìáôéêÜ êýôôáñá
êáé ìáêñïöÜãá. Ç áõîçìÝíç Ýêöñáóç êáèå-
øßíçò D óôï óôñþìá ôïõ üãêïõ Ý÷åé âñåèåß íá
ó÷åôßæåôáé ìå åðéèåôéêü öáéíüôõðï, ôüóï óå
ðñïçãïýìåíç äéêÞ ìáò ìåëÝôç47, üóï êáé áðü
Üëëïõò óõããñáöåßò36,48,49. Ç äñÜóç áõôÞ åîç-
ãåßôáé áðü ôçí ðñùôåïëõôéêÞ äñÜóç ðïõ Ý÷åé
ç êáèåøßíç D åðÜíù óå äéÜöïñåò ïõóßåò, ìå-
ôáîý ôùí ïðïßùí ðñùôåïãëõêÜíåò êáé âáóéêÝò
ìåìâñÜíåò18. ¸ôóé ç áðåëåõèÝñùóç ôçò êáèå-
øßíçò D áðü ôá óôñùìáôéêÜ êýôôáñá ôïõ üãêïõ
ìðïñåß íá äéåõêïëýíåé ôçí äéçèçôéêÞ áíÜðôõ-
îç åíüò êáñêßíïõ. ¼ëá ôá óôïé÷åßá áõôÜ åðé-
âåâáéþíïõí ôï óçìáíôéêü ñüëï ôïõ ãïíéäßïõ
p53 óôçí åîÝëéîç ôïõ êáñêßíïõ ôïõ ìáóôïý
êáé ôçí óõó÷Ýôéóç ôïõ ìå üãêïõò åðéèåôéêïýò,
õøçëÞò êáêïÞèåéáò.

H áíïóïúóôï÷çìéêÞ áíß÷íåõóç ôïõ PCNA
áðïôåëåß ìßá áðü ôéò áðëïýóôåñåò ôå÷íéêÜ
ìåèüäïõò ãéá ôçí åêôßìçóç ôïõ êõôôáñéêïý
ðïëëáðëáóéáóìïý9. ÐáñÜ ôçí ðñïôßìçóç ðïõ
áñêåôïß åñåõíçôÝò äåß÷íïõí ãéá ôï Ki-67, ôï
PCNA èåùñåßôáé áîéüðéóôïò äåßêôçò, áöïý ç
Ýêöñáóç ôïõ óõìâáäßæåé ìå Üëëïõò äåßêôåò
êõôôáñéêïý ðïëëáðëáóéáóìïý, üðùò ôï áíôé-
ãüíï Ki-67, ç âñùìïäåïîõïõñéäßíç (BrdU) êáé
ç êõôôáñïìåôñßá ñïÞò35,50. Ôá áðïôåëÝóìáôá ìáò
äåß÷íïõí üôé ç Ýêöñáóç ôïõ PCNA åßíáé ðéï
õøçëÞ óôá êáñêéíþìáôá ìå õøçëÞ êáêïÞèåéá,
êáé éäéáßôåñá óôá êáñêéíþìáôá ìå Ýêöñáóç
ôçò ðñùôåÀíçò ôïõ ãïíéäßïõ p53. Ôï ôåëåõôáßï
åýñçìá åßíáé áíáìåíüìåíï, áöïý ôï p53 èåù-
ñåßôáé ùò Ýíá áðü ôá êýñéá ãïíßäéá ðïõ áóêïýí
Ýëåã÷ï ðÜíù óôïí êõôôáñéêü êýêëï. ÁíÜëïãá
áðïôåëÝóìáôá Üëëùóôå åß÷áí êáé Üëëïé óõã-
ãñáöåßò35,37,51. Áêüìç, üðùò êáé ìå ôçí Ýêöñá-
óç ôïõ p53, Ýôóé êáé ç áõîçìÝíç Ýêöñáóç ôïõ
PCNA, ó÷åôßæåôáé ìå áõîçìÝíç Ýêöñáóç ôçò
êáèåøßíçò D óôá óôñùìáôéêÜ êýôôáñá êáé
ìáêñïöÜãá. Öáßíåôáé ëïéðüí ðùò ç áíß÷íåõóç
ôçò ðñùôåÀíçò p53 êáé ç áõîçìÝíç Ýêöñáóç
ôïõ PCNA óôá êáñêéíéêÜ êýôôáñá, óå óõí-
äõáóìü ìå õøçëü äåßêôç êáèåøßíçò óôá óôñù-
ìáôéêÜ êýôôáñá êáé ìáêñïöÜãá, ôáõôïðïéïýí
ìßá ïìÜäá êáñêéíùìÜôùí ìå åðéèåôéêïýò ÷á-
ñáêôÞñåò.

Ç äéáäéêáóßá ôçò åîáëëáãÞò êáé óôç óõíÝ-
÷åéá ôçò äéçèçôéêÞò áíÜðôõîçò êáé ìåôÜóôá-

Åéêüíá 3. ÌåãÜëïò áñéèìüò ðõñÞíùí èåôéêüò óôçí
ðñùôåÀíç p53, óå ðïñïãåíÝò êáñêßíùìá ôïõ ìá-
óôïý (×400).

áðï ôï ãåãïíüò ïôé ðåñßðïõ ôï 30% ôùí ãõ-
íáéêþí ìå êáñêßíùìá ôïõ ìáóôïý, ïé ïðïßåò
Ý÷ïõí áñíçôéêïýò ìáó÷áëéáßïõò ëåìöáäÝíåò,
óôçí óõíÝ÷åéá õðïôñïðéÜæïõí êáé ôåëéêÜ ðå-
èáßíïõí áðï ôçí íüóï.

¼ðùò Þäç Ý÷åé áíáöåñèåß, ç ìåôÜëëáîç ôïõ
ãïíéäßïõ p53 óå äéÜöïñåò ìïñöÝò êáñêßíïõ,
ðéóôåýåôáé ïôé åìðëÝêåôáé óôçí êáñêéíïãÝíå-
óç, ëüãù ôçò áðþëåéáò ôïõ åëÝã÷ïõ ðÜíù óôïí
êõôôáñéêü êýêëï, ðïõ öõóéïëïãéêÜ áóêåß áõôü
ôï ãïíßäéï. Äåí åßíáé Üëëùóôå ôõ÷áßï ïôé ôï
p53 áðïôåëåß ôï ãïíßäéï ðïõ óõ÷íüôåñá ìåôá-
âÜëëåôáé (ìåôáëÜóóåôáé Þ õðåñåêöñÜæåôáé) óôïí
êáñêßíï ôïõ áíèñþðïõ åí ãÝíåé16. Óôç ìåëÝôç
ìáò êáé óå óõìöùíßá ìå ðáñáôçñÞóåéò óôç
âéâëéïãñáößá, ôï p53 Þôáí óõ÷íüôåñá èåôéêü
óå õøçëïý ðáñÜ óå ÷áìçëïý âáèìïý êáêïÞ-
èåéáò üãêïõò29,37,46, êáèþò êáé óå üãêïõò ìå
áñíçôéêïýò ðñïãåóôåñïíéêïýò õðïäï÷åßò, ÷ù-
ñßò üìùò ôá åõñÞìáôá áõôÜ íá åßíáé óôáôéóôé-
êÜ óçìáíôéêÜ. Áíôéóôñüöùò, ïé üãêïé ìå èåôé-
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óçò, ìðïñåß íá áêïëïõèÞóåé äéÜöïñïõò äñü-
ìïõò êáé ìå äéáöïñåôéêÞ ôá÷ýôçôá, ðïõ ìðï-
ñåß íá ðïéêßëëåé áðü Üôïìï óå Üôïìï. ÊáôÜ
óõíÝðåéá ç äõíáôüôçôá êáèïñéóìïý ôçò ðéèá-
íüôçôáò õðïôñïðÞò êáé ôçò ðåñáéôÝñù âéïëï-
ãéêÞò óõìðåñéöïñÜò êÜèå ðåñßðôùóçò êáñêß-
íïõ, èá åðéôñÝøåé ôçí Ýãêáéñç êáé åîáôïìéêåõ-
ìÝíç êëéíéêÞ ðáñÝìâáóç. Áõôü ìðïñåß íá åðé-
ôåõ÷èåß ìå ôïí ðñïóäéïñéóìü-áíß÷íåõóç ïñé-

óìÝíùí äåéêôþí (ãïíßäéá, ðñùôåÀíåò), üðùò áõôÝò
ðïõ ìåëåôÞóáìå óôç ðáñïýóá åñãáóßá êáé ïé
ïðïßåò öáßíåôáé íá ðñïóäéïñßæïõí Ýíá åðéèå-
ôéêü öáéíüôõðï. H ðñüóöáôç âéâëéïãñáößá
õðïóôçñßæåé ôçí ÷ñçóéìüôçôá ðñïóäéïñéóìïý
ôïõ åðéèåôéêïý öáéíüôõðïõ52 êáé Ýíá óçìáíôé-
êü ìÝñïò ôçò Ýñåõíáò Þäç åóôéÜæåôáé ðñïò
áõôÞ ôçí êáôåýèõíóç.

SUMMARY
Immunohistochemical expression of proliferating cell nuclear antigen

(PCNA), p53-gene protein, and cathepsin D in invasive breast carcinoma.
Miliaras D, Kamas A, Kalekou-Greka H.

Pathology Department, “Aghios Pavlos” 1st General Hospital, Thessaloniki, Greece.
In this study we detected the proliferating cell nuclear antigen (PCNA), p53-

gene protein, and cathepsin D, in paraffin sections from cases of invasive breast
carcinoma, using monoclonal antibodies. Our material included 50 female patients,
27-79 years old. The percentage of PCNA-positive nuclei (mean: 43.01%±31.49), the
expression of cathespin D (separately evaluated in: [1] cancer cells, and [2] stromal
cells and macrophages), and the positivity to p53 protein, were analyzed in relation
to patient’s age, tumor size, histological grade and type, lymph node metastases,
and estrogen and progesterone receptors. Of these parameters, a statistically signif-
icant correlation was found between high expression of PCNA and high cathepsin
index in stromal cells and macrophages (p<0.001), as well as between p53 positivity
and high cathepsin index in stromal cells and macrophages (p<0.05). In addition,
high PCNA expression was related to p53 protein positivity (p<0,05). The associa-
tion between p53 protein positivity and increased PCNA expression is consistent
with the postulated biological action of p53 gene, and its role in cancer. The
correlation of increased PCNA expression, as well as of p53 protein detection, with
high cathepsin index in stromal cells and macrophages, supports our pevious and
other author’s assumption, that increased cathepsin expression in stromal cells and
macrophages, probably indicates a more aggressive behavior in these tumors.

Key words: PCNA, p53 protein, cathepsin D, breast carcinoma.

ÂÉÂËÉÏÃÑÁÖÉÁ

1. Silvestrini R, Daidone MG, Gasparini G. Cell
kinetics as a prognostic marker in node-nega-
tive breast cancer. Cancer 56:1982-1987, 1985.

2. McGuire WL, Tandon AK, Chamness GC, Clark
GM. How to use prognostic factors in axillary
node-negative breast cancer patients. J Natl
Cancer Inst 82:1006-1015, 1990.

3. Baak JPA. Mitosis counting in tumors. Hum
Pathol 21:683-685, 1990.

4. Isola JJ, Helin HJ, Helle MJ, Kallionemi O-P.
Evaluation of cell proliferation in breast car-

cinoma. Comparison of Ki-67 immunohisto-
chemical study, DNA flow-cytometric analy-
sis and mitotic count. Cancer 65:1180-1184,
1990.

5. Hery M, Gioanni J, Lalanne CM, Namer M,
Courdi A. The DNA labelling index: A prog-
nostic factor in node-negative breast cancer.
Breast Cancer Res Treat 9:207-211, 1987.

6. Meyer JS, Friedman E, McCrate M, Bauer WC.
Prediction of early course of breast carcinoma
by thymidine labelling. Cancer 51:1879-1886,
1983.



PCNA, ðñùôåÀíç p53 êáé cathepsin D óôï êáñêßíùìá ôïõ ìáóôïý 35

7. Dressler LG, Seamer LC, Owens MA, Clark
GM, McGuire WL. DNA flow-cytometry and
prognostic factors in 1331 frozen breast can-
cer specimens. Cancer 61:420-427, 1988.

8. Rudas M, Gnant MF, Mittlbock M, Neumayer
R, Kummer A, Jakesz R, Reiner G, Reiner A.
Thymidine labeling index and Ki-67 growth
fraction in breast cancer: comparison and cor-
relation with prognosis. Breast Cancer Res Treat
32: 165-175, 1994.

9. Fierson HF, Jr. Immuhistochemical analysis
of proliferating cell nuclear antigen (PCNA)
in infiltrating ductal carcinomas: comparison
with clinical and pathologic variables. Mod
Pathol 6: 290-294, 1993.

10. Bravo R, Frank R, Blundell PA, Macdonald-
Bravo H. Cyclin/PCNA is the auxiliary pro-
tein of polymerase-delta. Nature 326:515-517,
1987.

11. Ku DH, Travali S, Calabretta B, Huebner K,
Baserga R. Human gene for proliferating cell
nuclear antigen has pseudogenes and localiz-
es to chromosome 20. Somat Cell Mol Genet
15:297-307, 1989.

12. Travali S, Ku DH, Rizzo MG, Ottavio L, Baserga
R, Calabretta B. Structure of human gene for
proliferating cell nuclear antigen. J Biol Chem
264:7466-7472, 1989.

13. Bolton WE, Mikulka WR, Healy CG, Scmit-
tling RJ, Kenyon NS. Expression of prolifera-
tion associated antigens in the cell cycle of
synchronized mammalian cells. Cytometry
13:117-126, 1992.

14. Levine AJ. The p53 tumor suppressor gene
and product. Cancer Surv 12:59-79, 1992.

15. Thor AD, Yandell DW. Prognostic significance
of p53 overexpression in node-negative breast
carcinoma. Preliminary studies support cau-
tious optimism. J Natl Cancer Inst 85:176-
177, 1993.

16. Batsakis JG, El-Naggar AK. p53: Fifteen years
after discovery. Adv Anat Pathol 2:71-88, 1995.

17. Momand J, Zambett GP, Olson DC, George
DL, Levine AJ. The mdm-2 oncogene product
forms a complex the p53 protein and inhibits
p53-mediated transactivation. Cell 69: 1237-
1245, 1992.

18. Capony F, Morisset M, Barret A, et al. Phos-
phorylation, glycosylation, and proteolytic ac-
tivity of 52-KDa estrogen-induced protein se-
creted by MCF-7 cells. J Cell Biol 104:352-
362, 1987.

19. Garcia M, Platet N, Liaudet E, Laurent V,
Derocq D, Brouillet JP, Rochefort H .Biologi-
cal and clinical significance of cathepsin D in
breast cancer metastasis. Stem Cells 14:642-
650, 1996.

20. Spyratos F, Bruillet JP, Dafrenne A, et al. Cathe-

psin D: an independent prognostic factor for
metastasis of breast cancer. Lancet 2:1115-1118,
1989.

21. Tandon AK, Clark GM, Chamness GC, Chirg-
winn JM, McGuire WL. Cathepsin D and prog-
nosis in breast cancer. N Engl J Med 322:297-
302, 1990.

22. Thorpe SM, Rochefort H, Garcia M, et al.
Association between high concentration of Mw
52.000 cathespin D and poor prognosis in
primary human breast cancer. Cancer Res
49:6608-6614, 1989.

23. Isola J, Weitz S, Visakorpi T, et al. Cathepsin
D Expression detected by immunohistochem-
istry has independent prognostic value in node-
negative breast cancer. J Clin Oncol 11:36-43,
1993.

24. Winstanley JH, Leinster SJ, Cooke TG, West-
ley BR, Platt-Higgins AM, Rudland PS. Prog-
nostic significance of cathepsin D in patients
with breast cancer. Br J Cancer 67:767-772,
1993.

25. Henry JA, McCarthy AL, Angus B, et al. Prog-
nostic significance of estrogen-regulated pro-
tein, cathepsin D, in breast cancer. Cancer
65:265-271, 1990.

26. Domagala W, Stiker G, Szadowska A, Ducow-
icz A, Weber K, Osborn M. Cathepsin D in
invasive ductal NOS breast carcinoma as de-
fined by immunohistochemistry: no correla-
tion with survival at 5 years Am J Pathol 141:
1003-1012, 1992.

27. Kandalaft PL, Chang KL, Ahn CW, Traweek
ST, Mehia P, Battifora H. Prognostic signifi-
cance of immunohistochemical analysis of
cathepsin D in low stage breast cancer. Can-
cer 71:2756-2763, 1993.

28. Thomas N, Noguchi M, Kitagawa H, Kinos-
hita K, Miyazaki I. Poor prognostic value of
proliferating cell nuclear antigen labelling in-
dex in breast carcinoma. J Clin Pathol 46:525-
528, 1993.

29. Aaltomaa S, Lipponen P, Syrjanen K. Prolifer-
ating cell nuclear antigen (PCNA) immunola-
belling as a prognostic factor in axillary lymph
node-negative breast cancer. Anticancer Res
13:533-538, 1993.

30. Tomasino RM, Ruso A, Bazan V, et al. Evalu-
ation of integrated morphobiological indica-
tors in breast carcinoma. In Vivo 7:601-605,
1993.

31. Gillett CE, Barnes DM, Camplejaohn RS. Com-
parison of the three cell cycle associated anti-
gens as markers of proliferative activity and
prognosis in breast carcinoma. J Clin Pathol
46:1126-1128, 1993.

32. Betta BG, Bottero G, Pavesi M, Pastormerlo
M, Bellinger D, Tallarida F. Cell proliferation



Añ÷åßá ÐáèïëïãéêÞò ÁíáôïìéêÞò Ôüìïò 11ïò, Ôåý÷ïò 1ï36

in breast carcinoma assessed by a PCNA grad-
ing system and its relation to other prognos-
tic variables. Surg Oncol 2:59-63, 1993.

33. Mariuzzi G, Sisti S. Multivariate quantitative
histopathological assessment of prognostic fac-
tors in ductal infiltrating carcinoma. In Vivo
7:357-361, 1993.

34. Sch”nborn I, Minguillon C, Lichtenegger, W,
Zschiesche W, Spitzer E. c-erbB-2, EGF recep-
tor, p53 and PCNA. The prognostic signifi-
cance of recent tumor markers for lymph node
negative breast cancer. Geburtshilfe Frauen-
heilkd 55:566-571, 1995.

35. Moriki T, Takahashi T, Kataoka H, Hiroi M,
Yamane T, Hara H. Proliferation marker MIB-
1 correlates well with proliferative activity
evaluated by BrdU in breast cancer; an immu-
nohistochemical study including correlation
with PCNA, p53, c-erbB-2 and estrogen re-
ceptor status. Pathol Int 46:953-961, 1996.

36. Ioachim E, Kamina S, Kontostolis M, Agnan-
tis NJ. Immunohistochemical expression of
cathepsin D in correlation with extracellular
matrix component, steroid receptor status and
proliferative indices in breast cancer. Virchows
Arch 431:311-316, 1997.

37. Haerslev T, Jacobsen GK. An immunohisto-
chemical study of p53 with correlations to
histopathological parameters, c-erbB-2, prolif-
erating cell nuclear antigen, and prognosis.
Hum Pathol 26:295-301, 1995.

38. Elston CW. Grading of invasive breast carci-
noma. In: Page DL, Anderson TJ (eds) Diag-
nostic Histopathology of the breast. Churchill
Livingstone, Edinburgh, 1987:300-311.

39. AíáóôáóéÜäçò ÉÁ. Óôïé÷åßá ÓôáôéóôéêÞò,
ÁñéóôïôÝëéï ÐáíåðéóôÞìéï Èåóóáëïíßêçò,
Èåóóáëïíßêç, 1978.

40. Gasparini G, Boracchi P, Bevilacqua P, Mez-
zetti M, Pozza F, Weidner N. A multipara-
metric study on the prognostic value of epi-
dermal growth factor receptor in operable
breast cancer. Breast Cancer Res Treat 29:59-
71, 1994.

41. Visscher DW, Castellani R, Wykes SM, Sarkar
SM, Hussain ME. Concurrent abnormal ex-
pression of erbB-2, EGFR, and p53 genes and
clinical disease progression of breast carcino-
ma. Breast Cancer Res Treat 28:261-266, 1993.

42. Martinazzi M, Crivelli F, Zampatti C, Marti-
nazzi S. Relationships between epidermal
growth factor (EGF-R) and other predictors of
prognosis in breast carcinomas. An immuno-
histochemical study. Pathologica 85:637-644,

1993.
43. Gasparini G, Weidner N, Bevilacqua P, et al.

Tumor microvessel density, p53 expression,
tumor size, and peritumoral lymphatic vessel
invasion are relevant prognostic markers in
node-negative breast carcinoma. J Clin Oncol
12:454-466, 1994.

44. Ferrandina G, Scambia G, Bardelli F, Benedet-
ti-Panici P, Mancuso S, Messori A. Relation-
ship between cathepsin-D content and dis-
ease-free survival in node-negative breast can-
cer patients: a meta-analysis. Br J Cancer 76:661-
666, 1997.

45. Weidner N, Semple PJ, Welch WR, Folkman
J. Tumor angiogenesis and metastasis - Corre-
lation in invasive breast carcinoma. N Engl J
Med 324:1-8, 1991.

46. Dunn JM, Hastrich DJ, Newcomb P, Webb
JC, Maitland NJ, Farndon JR. Correlation be-
tween p53 mutations and antibody staining
in breast carcinoma. Br J Surg 80:1410-1412,
1993.

47. ÌçëéáñÜò Ä, ÊáìÜò Á, ÊáëÝêïõ ×, Áíôþíïãëïõ
Ï. Áíïóïúóôï÷çìéêÞ äéåñåýíçóç ôçò êáèåøßíçò
D óôï áäåíïêáñêßíùìá ôïõ ìáóôïý: óõó÷Ýôéóç
ìå ôçí ðáñïõóßá ïñìïíéêþí õðïäï÷Ýùí êáé
Üëëïõò ðñïãíùóôéêïýò äåßêôåò. ÅëëçíéêÞ
ÉáôñéêÞ 62: 507-513, 1996.

48. Tetu B, Brisson J, Cote C, Brisson S, Potvin D,
Roberge N. Prognostic significance of cathep-
sin-D expression in node-positive breast carci-
noma: an immunohistochemical study. Int J
Cancer 55:429-35, 1993.

49. Joensuu H, Toikkanen S, Isola J. Stromal cell
cathepsin D expression and long-term surviv-
al in breast cancer. Br J Cancer 71:155-159,
1995.

50. Fontanini G, Pingitore R, Bigini D, et al.
Growth fraction in non-small cell lung cancer
estimated by proliferating cell nuclear anti-
gen and comparison with ki-67 labelling and
DNA flow cytometric data. Am J Pathol
141:1285-1290, 1992.

51. Ìarchetti A, Buttitta F, Pellegrini S, et al. p53
mutations and histological type of invasive
breast carcinoma. Cancer Res 53:4665-4669,
1993.

52. Han S, Yun IJ, Noh DY, Choe KJ, Song SY,
Chi JG. Abnormal expression of four novel
molecular markers represents a highly aggres-
sive phenotype in breast cancer. Immunohis-
tochemical assay of p53, nm23, erbB-2, and
cathepsin D protein. J Surg Oncol 65:22-27,
1997.


