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107, ÁèÞíá, 115 26, ÅëëÜäá.

ÅéóáãùãÞ

¸íáò áðü ôïõò èåìåëéþäåéò ôñüðïõò åðéêïé-
íùíßáò ôùí êõôôÜñùí óôïõò ðïëõêýôôáñïõò ïñ-
ãáíéóìïýò åßíáé ç ìåôáãùãÞ óÞìáôïò áðü ôï åîù-
ôåñéêü óôï åóùôåñéêü cas, ìÝóù ìéáò ïìÜäáò ðñù-
ôåúíþí, ôéò ïíïìáæüìåíåò êéíÜóåò ôçò ôõñïóßíçò

(Protein Tyrosine Kinases-PTKs). Ôá Ýíæõìá áõôÜ
áðïôåëïýí óçìáíôéêïýò ñõèìéóôÝò ôïõ ðïëëáðëá-
óéáóìïý, ôçò äéáöïñïðïßçóçò, ôçò áðüðôùóçò,
ôçò åðéêïéíùíßáò, ôçò ìåôáíÜóôåõóçò êáé ôùí
ìåôáâïëéêþí áëëáãþí ôùí êõôôÜñùí1. Ç êáôáëõ-
ôéêÞ ôïõò äñÜóç åßíáé ç åîÞò: ÌåôáöÝñïõí ìßá
öùóöïñéêÞ ïìÜäá, ÷ñçóéìïðïéþíôáò ùò äüôç
öùóöüñïõ ôç ã´ öùóöïñéêÞ ïìÜäá ôçò ôñéöù-
óöïñéêÞò áäåíïóßíçò (ATP), óôï õäñïîýëéï óõ-
ãêåêñéìÝíùí ôõñïóéíþí ôùí éäßùí (áõôïöùóöï-
ñõëßùóç) Þ Üëëùí PTKs. Ïé öùóöïñõëéùìÝíåò-
åíåñãïðïéçìÝíåò ðëÝïí êéíÜóåò åìðëÝêïíôáé óôá
ìåôáãùãéêÜ ìïíïðÜôéá ìåôáöïñÜò åíäïêõôôÜñéïõ
ìçíýìáôïò. Óôï ðÝñáò ôïõ ìïíïðáôéïý ôï óÞìá
öôÜíåé ôåëéêÜ óôïí ðõñÞíá ãéá íá ðñáãìáôïðïéç-
èåß ç æçôïýìåíç ëåéôïõñãßá. Ç ðïëý óçìáíôéêÞ
÷ñçóéìüôçôá ôùí êéíáóþí ôçò ôõñïóßíçò öáßíå-
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ôáé áðü ôï ãåãïíüò üôé áðü ôá ~32.000 áíèñþðé-
íá ãïíßäéá ðïõ êùäéêïðïéïýí ðñùôåÀíåò, üðùò
öÜíçêå áðü ôï ðñüãñáììá áðïêùäéêïðïßçóçò ôïõ
ãïíéäéþìáôïò ôïõ áíèñþðïõ ôï 20% ðåñßðïõ åß-
íáé Ýíæõìá åìðëåêüìåíá óôç ìåôáãùãÞ óÞìáôïò.
Áðü áõôÜ, ôá ðåñéóóüôåñá áðü 520 åßíáé êéíÜóåò,
åê ôùí ïðïßùí ðÜíù áðü 90 êéíÜóåò ôõñïóßíçò.

Ç ðïëõðëïêüôçôá ôùí ïñãáíéêþí ìïñßùí ôùí
êéíáóþí ôçò ôõñïóßíçò êáèþò êáé ôùí ëåéôïõñ-
ãéþí ðïõ åðÜãïõí óôï êýôôáñï êáèéóôÜ áðáñáß-
ôçôï ôï óôåíü Ýëåã÷ï ôçò äñÜóçò ôïõò. Ç åðéëï-
ãÞ ôùí áíôéäñÜóåùí öùóöïñõëßùóçò-áðïöùóöï-
ñõëßùóçò, ùò ìç÷áíéóìþí åëÝã÷ïõ ôùí ðñùôåú-
íþí áõôþí, äåí åßíáé êáèüëïõ ôõ÷áßá. ÅîåëéêôéêÜ
áõôïß ïé äñüìïé åðéêñÜôçóáí ãéáôß ïé áíôéäñÜóåéò
åßíáé ôá÷åßåò, áíôéóôñåðôÝò, ôñïðïðïéïýí óçìá-
íôéêÜ ôç äïìÞ óôï ÷þñï ìéáò ðñùôåÀíçò, áíïßãï-
íôáò Þ êëåßíïíôáò ìå áõôüí ôïí ôñüðï ôá åíåñ-
ãÜ êÝíôñá ôùí åíæýìùí êáé ÷ñçóéìïðïéïýí ôï
ATP ðïõ åßíáé Üöèïíç êáé åýêïëç ðçãÞ öùóöï-
ñéêþí ïìÜäùí.

Ç äéáäéêáóßá ôçò êáñêéíïãÝíåóçò ðñïêáëåß
áñêåôÜ óõ÷íÜ ôç äõóëåéôïõñãßá ôùí êéíáóþí ôçò
ôõñïóßíçò. ÕðåñÝêöñáóç, õðïÝêöñáóç, ìüíéìç
åíåñãïðïßçóç/áðåíåñãïðïßçóç ðïëëþí êéíáóþí
ôçò ôõñïóßíçò Ý÷ïõí áíé÷íåõôåß óå äéÜöïñïõò
ôýðïõò áíèñùðßíùí êáñêéíùìÜôùí åíþ ìåãÜëï
ìÝñïò ôïõò áðïôåëåß ïãêïãïíßäéá Þ ïãêïêáôá-

óôáëôéêÜ ãïíßäéá ôïõ êáñêßíïõ2. ¸íá ðáñÜäåéãìá
ïãêïêáôáóôáëôéêïý ãïíéäßïõ ôïõ êáñêßíïõ ôïõ
ìáóôïý åßíáé ç Syk êéíÜóç ôçò ôõñïóßíçò. Ç Ýê-
öñáóÞ ôçò âñÝèçêå íá ìåéþíåôáé óçìáíôéêÜ óå
éóôü äéçèçôéêïý êáñêéíþìáôïò ìáóôïý êáèþò êáé
óå êáñêéíéêÝò êõôôáñéêÝò óåéñÝò ìáóôïý3-9. Ç Syk
ðáñåìðüäéæå ôç äçìéïõñãßá ìåôáóôáôéêþí áðïé-
êéþí óå in vivo ðåéñÜìáôá ìå áèõìéêÜ ðïíôßêéá3

üðùò êáé êáñêéíéêÜ êýôôáñá íá áíáðôýóóïíôáé
áíåîáñôÞôùò ðñïóöýóåùí êáé íá äçìéïõñãïýí
äéçèçôéêÝò áðïéêßåò in vitro3,8. Ç ìåßùóç ôçò Ýê-
öñáóÞò ôçò èåùñÞèçêå ùò êáêüò ðñïãíùóôéêüò
äåßêôçò êáé óõíäÝèçêå ìå áõîçìÝíåò ðéèáíüôç-
ôåò áíÜðôõîçò ìåôáóôÜóåùí4,9. Ç áíß÷íåõóç ôçò
åëÜôôùóçò ôùí åðéðÝäùí Ýêöñáóçò ôçò Syk
ðñùôåÀíçò èá ìðïñïýóå íá áðïôåëÝóåé ìÝóï äéá-
ëïãÞò ôïõ äéçèçôéêïý êáñêéíþìáôïò ôïõ ìáóôïý6,8.

Êáôçãïñßåò Êéíáóþí ôçò Ôõñïóßíçò

Ìå âÜóç ôçí åíôüðéóç êáé ôéò äïìéêÝò ïìïéü-
ôçôÝò ôïõò ïé êéíÜóåò ôçò ôõñïóßíçò ÷ùñßæïíôáé
óå äýï ìåãÜëåò êáôçãïñßåò: Ôïõò õðïäï÷åßò (Re-
ceptor Protein Tyrosine Kinases - RPTKs) êáé ôéò
êõôôáñïðëáóìáôéêÝò (Non Receptor -NRPTKs). Áðü
ôéò ðåñßðïõ 90 êéíÜóåò ôéò ôõñïóßíçò ðïõ Ý÷ïõí
áíáãíùñéóôåß ïé 58 áíÞêïõí óôçí êáôçãïñßá ôùí
õðïäï÷Ýùí êáé ïé õðüëïéðåò 32 óôéò êõôôáñï-

Ó÷Þìá 1. Õðïäï÷åßò ÊéíÜóåò ôçò Ôõñïóßíçò (RPTKs). Ôï åîùêõôôÜñéï êïììÜôé ôïõò åßíáé áðü åðÜíù êáé ôï
åíäïêõôôÜñéï áðü êÜôù. Ï ðñùôüôõðïò õðïäï÷Ýáò ôçò êÜèå ïéêïãÝíåéáò öáßíåôáé åðÜíù åíþ ôá ìÝëç ôçò
áíáãñÜöïíôáé êÜôù. Ôá óýìâïëá á êáé â õðïäçëþíïõí ôéò äéáöïñåôéêÝò õðïìïíÜäåò ôïõ õðïäï÷Ýá åíþ ï
áóôåñßóêïò óçìáßíåé üôé ôï ìÝëïò áõôü äåí ðáñïõóéÜæåé åíäïãåíÞ äñÜóç êéíÜóçò. Ïé RPTKs ðïõ Ý÷ïõí åìðëáêåß
óå áíèñþðéíåò êáêïÞèåéåò åßíáé óå Ýíôïíç ðëÜãéá ãñáöÞ.
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Ó÷Þìá 2. Áíèñþðéíåò NRPTKs êáé ïé óõíôçñçìÝíåò ðåñéï÷Ýò ôïõò. Ôá ìÝëç êÜèå ïéêïãÝíåéáò öáßíïíôáé äåîéÜ
êáé ç ïíïìáóßá ôçò  áñéóôåñÜ. Ç ïíïìáóßá êÜèå óõíôçñçìÝíçò ðåñéï÷Þò öáßíåôáé óôïí ðßíáêá åðÜíù. Ïé PTKs
ðïõ Ý÷ïõí åìðëáêåß óå áíèñþðéíåò êáêïÞèåéåò åßíáé óå Ýíôïíç ðëÜãéá ãñáöÞ.

ðëáóìáôéêÝò10. Ïé õðïäï÷åßò åßíáé äéáìåìâñáíé-
êÝò ãëõêïðñùôåÀíåò ìå ìßá áìéíïôåëéêÞ åîùêõô-
ôÜñéá ðåñéï÷Þ ðïõ äåóìåýåé ôïí ðñïóäÝôç, ìßá
äéáìåâñáíéêÞ, õäñüöïâç Ýëéêá êáé Ýíá êáñâïîõ-
ôåëéêü åíäïêõôôÜñéï ôìÞìá ðïõ åìðåñéÝ÷åé ôçí
ðåñéï÷Þ êéíÜóçò (Ó÷Þìá 1).

Ïé êõôôáñïðëáóìáôéêÝò êéíÜóåò ôçò ôõñïóß-
íçò (NRPTKs) åßíáé ðéï áðëÝò äïìéêÜ, ðåñéÝ÷ï-
íôáò ôçí ðåñéï÷Þ ôçò êéíÜóçò êáé Üëëåò ñõèìé-
óôéêÝò ðåñéï÷Ýò ðïõ åßíáé, óå ðïëý ìåãÜëï ðïóï-
óôü, óõíôçñçìÝíåò óôçí ïìÜäá áõôÞ ôùí êéíá-
óþí (Ó÷Þìá 2). Ïé ðåñéï÷Ýò áõôÝò åõèýíïíôáé ãéá
ôéò áëëçëåðéäñÜóåéò ìåôáîý ðñùôåúíþí, ðñùôåú-
íþí-ëéðéäßùí êáé ðñùôåúíþí-DNA êáé óõíåðþò,
ôç ìåôÜäïóç óÞìáôïò.

 · Ðåñéï÷Þ SH211 (Src homology 2 domain): Ç
ðåñéï÷Þ áõôÞ áíáãíùñßóôçêå áñ÷éêÜ óå ïãêï-
ãïíßäéï ôïõ éïý ôùí ðïõëåñéêþí Rous Sarco-
ma. Åßíáé ìßá óõìðáãÞò ðåñéï÷Þ ôùí 100 ðå-
ñßðïõ áìéíïîÝùí ðïõ Ý÷åé ôçí éäéüôçôá, ìå
ôçí áíáäßðëùóç ðïõ äçìéïõñãïýí ôá áìéíï-
îÝá ôçò, íá äåóìåýåôáé óå öùóöïñõëéùìÝíåò
ôõñïóßíåò. Ôá 3-6 áìéíïîÝá C-ôåëéêÜ ôçò öù-
óöïñõëéùìÝíçò ôõñïóßíçò åßíáé áñêåôÜ óçìá-
íôéêÜ ãéá ôç äÝóìåõóç, äçìéïõñãþíôáò Ýôóé
ìßá áëëçëïõ÷ßá åéäßêåõóçò ãéá ôçí áëëçëåðß-
äñáóç.

 · Ðåñéï÷Þ PTB11 (Protein Tyrosine Binding do-
main): Ðåñéï÷Þ ðïõ äåóìåýåôáé óå öùóöïñõ-
ëéùìÝíåò ôõñïóßíåò.
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 · Ðåñéï÷Þ SH311 (Src homology 3 domain): Ç
ìéêñüôåñç áõôÞ ðåñéï÷Þ, ðåñßðïõ 60 áìéíï-
îÝá, äåóìåýåôáé óå áëëçëïõ÷ßåò ðëïýóéåò óå
ðñïëßíç.

 · Ðåñéï÷Þ PH (Pleckstrin Homology domain): Ç
ðåñéï÷Þ áõôÞ äåóìåýåôáé óå öùóöáôéäõëéíï-
óéôïëéêÜ ëéðßäéá ðïõ åßíáé öùóöïñõëéùìÝíá
óå óõãêåêñéìÝíåò èÝóåéò12. Ïé óõãêåíôñþóåéò
ôÝôïéùí ëéðéäßùí áõîÜíïíôáé áñêåôÜ óôçí êõô-
ôáñéêÞ ìåìâñÜíç óáí áðïôÝëåóìá êÜðïéáò
åíåñãïðïßçóçò óõãêåêñéìÝíçò ëåéôïõñãßáò ôïõ
êõôôÜñïõ. ¸ôóé, ïé êõôôáñïðëáóìáôéêÝò êéíÜ-
óåò óõëëÝãïíôáé óôçí ìåìâñÜíç ãéá ðåñáéôÝ-
ñù åíåñãïðïßçóç Üëëùí ìïñßùí.

¸ëåã÷ïò äñÜóçò ôùí êéíáóþí ôçò ôõñïóßíçò

Ç öùóöïñõëßùóç áðïôåëåß ôçí ðéï êïéíÞ ìåôÜ-
ìåôáöñáóôéêÞ, ïìïéïðïëéêÞ ôñïðïðïßçóç ðñù-
ôåúíþí êáé åîõðçñåôåß áðáñáßôçôïõò ñüëïõò óôç
ìåôáãùãÞ óÞìáôïò êáé óôç ïìïéüóôáóç ðïëõêýô-
ôáñùí ïñãáíéóìþí13. Ç áíôßäñáóç ôçò öùóöïñõ-
ëßùóçò óõìâáßíåé óå ëåðôÜ Þ áêüìç êáé äåõôå-
ñüëåðôá ìåôÜ ôï êáôÜëëçëï óÞìá êáé åßíáé åýêï-
ëá áíôéóôñÝøéìç ìÝóù öùóöáôáóþí (Protein-Ty-
rosine Phosphatases-PTPs), ìéáò ïìÜäáò åíæý-
ìùí ðïõ êáôáëýïõí ôçí áíôßóôñïöç äéåñãáóßá:
ôçí áöáßñåóç ôçò öùóöïñéêÞò ïìÜäáò áðü ôçí
ôõñïóßíç. Ï óôåíüò Ýëåã÷ïò ôçò áíôßäñáóçò êáé
ãåíéêÜ ôçò ôñïðïðïßçóçò áõôÞò áðü ôéò öùóöá-
ôÜóåò öáßíåôáé áðü ôïí áñéèìü ôïõò, áíåõñßóêïíôáé
ðåñßðïõ 120 óôï áíèñþðéíï ãïíéäßùìá. Äéáöïñå-
ôéêÝò ïìÜäåò öùóöáôáóþí, Üëëåò ðéï åéäéêÝò, ðïõ
áðïöùóöïñõëéþíïõí ìüíï óõãêåêñéìÝíåò êéíÜ-
óåò êáé Üëëåò ðéï ãåíéêÞò äñÜóçò, éóïññïðïýí
ôçí ïìáëÞ ëåéôïõñãßá ôïõ êõôôÜñïõ14.

Ç öùóöïñõëßùóç óõãêåêñéìÝíùí èÝóåùí ôõ-
ñïóßíçò ìðïñåß íá ïäçãÞóåé óôçí ìÝãéóôç åíåñ-
ãïðïßçóç Þ áðåíåñãïðïßçóÞ ôçò êéíÜóçò ëüãù
ôçò äïìéêÞò áëëáãÞò ðïõ ðñïêáëåß óôï ìüñéï
ôçò ç öùóöïñéêÞ ïìÜäá. Öùóöïñõëßùóç ôõñïóé-
íþí óôçí ðåñéï÷Þ åíåñãïðïßçóçò ãéá ðáñÜäåéã-
ìá, ðáñáêéíåß ôçí åíåñãïðïßçóÞ ôçò15-16 äéüôé,
óôéò ðåñéóóüôåñåò ðåñéðôþóåéò ç ìç öùóöïñõ-
ëéùìÝíç ðåñéï÷Þ åìðïäßæåé äïìéêÜ ôçí äÝóìåõóç
ôïõ õðïóôñþìáôïò óôï åíåñãü êÝíôñï. Ìå ôç
öùóöïñõëßùóÞ ôçò, åíáðïôßèåôáé ìáêñéÜ êáé áöÞ-
íåé åëåýèåñç ôçí ðñüóâáóç óôï åíåñãü ôçò êÝ-
íôñï. Ç öùóöïñõëßùóç ôõñïóéíþí åêôüò ôçò
ðåñéï÷Þò åíåñãïðïßçóçò áðü ôçí Üëëç, ìðïñåß
íá ïäçãÞóåé óôçí áñíçôéêÞ äñÜóç ôçò. Ãéá ðáñÜ-
äåéãìá, öùóöïñõëßùóç ôçò Tyr-527 óôï êáñâï-
îõôåëéêü Üêñï ôçò êõôôáñïðëáóìáôéêÞò êéíÜóçò

Src (Sarcoma) åìðïäßæåé ôç äñÜóç ôçò17.

Ëåéôïõñãßá ôùí Êéíáóþí ôçò Ôõñïóßíçò

Ëåéôïõñãßá ôùí õðïäï÷Ýùí êéíáóþí ôçò
ôõñïóßíçò

Ç åíåñãïðïßçóç ôùí RPTKs óõíåðÜãåôáé ôçí
åíåñãïðïßçóç ôçò åíäïãåíïýò êáôáëõôéêÞò ôïõò
äñÜóçò êáé ôç äçìéïõñãßá èÝóåùí äÝóìåõóçò ãéá
ôéò ìåôÝðåéôá ðñùôåÀíåò ôïõ ìåôáãùãéêïý ìïíï-
ðáôéïý. Ç äÝóìåõóç ôïõ ðñïóäÝìáôïò óôéò èÝóåéò
äÝóìåõóçò ôùí õðïäï÷Ýùí ðñïêáëåß ôï äéìåñé-
óìü Þ ïëéãïìåñéóìü ôïõò, äéáäéêáóßá áðáñáßôçôç
ãéá ôçí åíåñãïðïßçóç ôçò êáôáëõôéêÞò ôïõò äñÜ-
óçò18. Áêïëïõèåß ç áõôïöùóöïñõëßùóÞ ôïõò ìå
ôïõò åîÞò ôñüðïõò:
á) áõôïöùóöïñõëßùóç in cis, üðïõ ï õðïäï÷Ýáò

áõôïöùóöïñõëéþíåé åóùôåñéêÝò ôïõ ôõñïóßíåò
â) áõôïöùóöïñõëßùóç in trans, üðïõ ï õðïäï-

÷Ýáò öùóöïñõëéþíåé ôõñïóßíåò ôïõ äéðëáíïý
õðïäï÷Ýá.
Êáé óôéò äýï ðåñéðôþóåéò óçìåéþíïíôáé ïé

áðáñáßôçôåò äïìéêÝò áëëáãÝò ôïõ õðïäï÷Ýá ðïõ
ïäçãïýí óôç ìÝãéóôç åíåñãïðïßçóÞ ôïõ.

Ç öùóöïñõëßùóç ôùí ôõñïóéíþí ôçò êõôôá-
ñïðëáóìáôéêÞò õðïìïíÜäáò ôïõ õðïäï÷Ýá äç-
ìéïõñãåß ðáñÜëëçëá êáé ôéò èÝóåéò äÝóìåõóçò
(docking-sites), ìÝóù ôùí ðåñéï÷þí SH2 êáé PTB,
ôùí õðüëïéðùí ðñùôåúíþí ôçò ìåôáãùãÞò óÞ-
ìáôïò ðïõ ìå ôç óåéñÜ ôïõò öùóöïñõëéþíïíôáé
áðü ôïõò õðïäï÷åßò Þ áõôïöùóöïñõëéþíïíôáé êáé
åíåñãïðïéïýíôáé.

Ëåéôïõñãßá ôùí êõôôáñïðëáóìáôéêþí
êéíáóþí ôçò ôõñïóßíçò

Ðáñüìïéá ìå ôç äéáäéêáóßá åíåñãïðïßçóçò ôçò
êáôáëõôéêÞò äñÜóçò ôùí RPTKs, ãßíåôáé êáé ç
åíåñãïðïßçóç ôùí NRPTKs. Ç öùóöïñõëßùóç ôùí
ôõñïóéíþí ôïõò ãßíåôáé ìå:
á) cis Þ trans áõôïöùóöïñõëßùóç ôïõò
â) öùóöïñõëßùóç áðü Üëëç êéíÜóç ôçò ôõñïóß-

íçò.
Ç ìÝãéóôç êáôáëõôéêÞ ôïõò äñÜóç Þ ç åðáíá-

öïñÜ ôçò äñÜóçò ôïõò óå âáóéêü åðßðåäï ãßíï-
íôáé ìå ôá åðßðåäá öùóöïñõëßùóçò, ðïóïôéêÜ Þ
äïìéêÜ, óõãêåêñéìÝíùí ôõñïóéíþí ôïõò.

ÊéíÜóåò ôçò ôõñïóßíçò êáé êáñêßíïò

Ïé êéíÜóåò ôçò ôõñïóßíçò áðïôåëïýí óõíÞ-
èùò ðéï óõ÷íïýò óôü÷ïõò ëåéôïõñãéêþí áðïñõè-
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ìßóåùí ðïõ ïäçãïýí óôçí ïãêïãÝíåóç, óå ó÷Ýóç
ìå Üëëåò ðñùôåÀíåò19 äßíïíôáò Ýìöáóç óôçí éäéáß-
ôåñá óçìáíôéêÞ ëåéôïõñãßá ôïõò. Ôá Ýíæõìá áõôÜ
äéáèÝôïõí ðïëý áíåðôõãìÝíïõò ìç÷áíéóìïýò åíåñ-
ãïðïßçóçò êáé áðåíåñãïðïßçóçò, ðïõ ðáñïõóéÜ-
æïíôáé äõóëåéôïõñãéêïß óå êáñêéíéêÝò êáôáóôÜóåéò.
Ãéá ôçí êáôáíüçóç ôçò äéáäéêáóßáò ôçò ïãêïãÝ-
íåóçò åßíáé óçìáíôéêü íá åîåôÜæïíôáé üëïé ïé
ôñüðïé ðïõ äéáôáñÜóóïõí áõôïýò ôïõò öõóéïëï-
ãéêïýò ìç÷áíéóìïýò êáé ü÷é ìüíï ïé ìåôáëëÜîåéò
óå ãåíåôéêü åðßðåäï. Ç éêáíüôçôá áõôü-óýíèåóçò
áõîçôéêþí ðáñáãüíôùí áðü êáñêéíéêÜ êýôôáñá ãéá
ðáñÜäåéãìá áðïôåëåß Ýíá ìç ãåíåôéêü ìç÷áíé-
óìü. Ïé êéíÜóåò ôçò ôõñïóßíçò ðïõ áíÞêïõí óôçí
êáôçãïñßá ôùí õðïäï÷Ýùí èá áíôáðïêñéèïýí
óôïõò áõîçôéêïýò áõôïýò ðáñÜãïíôåò äçìéïõñ-
ãþíôáò ìßá èåôéêÞ ðåñéï÷Þ áíÜäñáóçò, ôç ëåãü-
ìåíç áõôïêñéíÞ äéÝãåñóç20. ÐáñÜëëçëá, ôá êáñ-
êéíéêÜ êýôôáñá ìðïñïýí íá äéåãåßñïõí ôá ãåéôï-
íéêÜ ôïõò öõóéïëïãéêÜ êýôôáñá íá ðáñÜãïõí áõ-
îçôéêïýò ðáñÜãïíôåò, ôï ëåãüìåíï ðáñáêñéíÝò
óýóôçìá. Ç ‘óõíåñãáóßá’ ìåôáîý ôùí êáñêéíéêþí
êáé ôùí ãåéôïíéêþí ôïõò öõóéïëïãéêþí êõôôÜñùí
Ý÷åé áðïäåé÷èåß áðáñáßôçôç ãéá ôçí áíÜðôõîç ôïõ
üãêïõ21-22.

¼óïí áöïñÜ óôï ãåíåôéêü åðßðåäï, óùìáôé-
êÝò ìåôáëëÜîåéò, ÷ñùìïóùìéêÝò êáé äïìéêÝò áíá-
äéáôÜîåéò ðïõ ïäçãïýí óôçí õðåñÝêöñáóç, õðïÝê-
öñáóç, ìüíéìç åíåñãïðïßçóç/áðåíåñãïðïßçóç
ðïëëþí PTKs, åßíáé éêáíÝò íá ïäçãÞóïõí óôçí
ïãêïãÝíåóç. Áðü ôá ðåñßðïõ 30 êáôáóôáëôéêÜ
ãïíßäéá ôïõ üãêïõ êáé ôá ðåñéóóüôåñá áðü 100
ïãêïãïíßäéá ðïõ Ý÷ïõí áíáãíùñéóôåß ìÝ÷ñé ôþñá2

ìåãÜëï ìÝñïò ôùí ïìÜäùí ôùí PTKs, ðåñßðïõ
19, áíÞêïõí óôçí êáôçãïñßá ôùí äåýôåñùí23.
ÔÝóóåñéò åßíáé ïé âáóéêïß ôñüðïé ìåôÜëëáîçò ôùí
PTKs ðïõ ïäçãïýí óôçí áðïñýèìéóÞ ôïõò êáé óå
ðéèáíÞ ïãêïãÝíåóç:
á) ÅíóùìÜôùóç éúêïý ãåíåôéêïý õëéêïý óå åõêá-

ñõùôéêü. Ôï êïììÜôé ôïõ äåýôåñïõ áíôéóôïé÷åß
óå PTK êáé ïíïìÜæåôáé ðñùôï-ïãêïãïíßäéï. Ïé
áëëáãÝò ðïõ ðñïêáëïýíôáé óôï ãåíåôéêü õëé-
êü ôïõ îåíéóôÞ åßíáé éêáíÝò íá ïäçãÞóïõí óôçí
äçìéïõñãßá åíüò ïãêïãïíéäßïõ.

â) ÃïíéäéáêÝò áíáäéáôÜîåéò, üðùò ÷ñùìïóùìéêÝò
ìåôáôïðßóåéò, ìðïñïýí íá ïäçãÞóïõí óå ïãêï-
ðñùôåÀíåò óýíôçîçò ðïõ åìðåñéÝ÷ïõí ôçí êá-
ôáëõôéêÞ ðåñéï÷Þ ìéáò PTK.

ã) ÌåôáëëÜîåéò ðïõ ïäçãïýí óå õðåñëåéôïõñãßá
(gain of function) Þ ìåôáëëÜîåéò åîáëåßøåùò
ðïëëþí PTKs.

ä) ÕðåñÝêöñáóç, áðü ãïíéäéáêÝò åðåêôÜóåéò, ôùí
PTKs.

ÄéáôÜñáîç ôùí õðïäï÷Ýùí êéíáóþí ôçò ôõñï-
óßíçò ïäçãåß óôçí áõôü-åðÜñêåéá ôùí êáñêéíéêþí
êõôôÜñùí óôá áõîçôéêÜ óÞìáôá. Ïé õðïäï÷åßò ôïõ
åðéäåñìéêïý áõîçôéêïý ðáñÜãïíôá (EGFRs/erbB-
s), (Ó÷Þìá 1) ðïõ åðÜãïõí ôïí êõôôáñéêü ðïëëá-
ðëáóéáóìü, õðåñåêöñÜæïíôáé24 Þ ðáñïõóéÜæïíôáé
äéáñêþò åíåñãïß ëüãù ÷éìáéñéóìïý25 óå ðïëëÝò
ðåñéðôþóåéò óõìðáãþí íåïðëáóéþí üðùò ôïõ
óôïìÜ÷ïõ ôïõ åãêåöÜëïõ ôïõ ðíåýìïíá êáé ôïõ
ìáóôïý. ÐáñÜëëçëá, ìåôáãùãÞ óÞìáôïò áíåîáñ-
ôÞôïõ ðñïóäÝìáôïò õößóôáôáé äéá ìÝóïõ ôùí
EGFRs. Ãéá ðáñÜäåéãìá, ìåôáëëÜîåéò åîáëåßøåùò
ôïõ EGFR, ðïõ ïäçãåß óôçí áðïêïðÞ ôçò ðåñéï-
÷Þò ôçò êéíÜóçò, ôïí êáèéóôÜ ìüíéìá åíåñãïðïéç-
ìÝíï20. Åðéðñüóèåôá, óôçí áðïöõãÞ ôçò ôåëéêÞò
äéáöïñïðïßçóçò êáèþò êáé ôçò áðüðôùóçò ôùí
êáñêéíéêþí êõôôÜñùí åìðëÝêïíôáé êõôôáñïðëá-
óìáôéêÝò êéíÜóåò ôçò ôõñïóßíçò. Ãéá ðáñÜäåéãìá,
óôï 90% üëùí ôùí ðåñéðôþóåùí ÷ñüíéáò ìõåëï-
ãåíïýò ëåõ÷áéìßáò êáé óå ðïëëÝò ðåñéðôþóåéò
ïîåßáò ëåìöïêõôôáñéêÞò ëåõ÷áéìßáò áíé÷íåýåôáé
ç ÷éìáéñéêÞ ðñùôåÀíç bcr/abl, ìå äéáñêþò åíåñãÞ
ôçí Abl êéíÜóç. Ç bcr/abl öáßíåôáé íá áíáóôÝëëåé
ôçí áðüðôùóç26 åíþ ç áíáóôïëÞ ôçò óôá êýôôá-
ñá ÷ñüíéáò ìõåëïãåíïýò ëåõ÷áéìßáò K562 ôá
ïäçãåß óôçí áðüðôùóç êáé åðÜãåé ôç äéáöïñï-
ðïßçóÞ ôïõò óå åñõèñïâëÜóôåò27

Ïé êõôôáñïðëáóìáôéêÝò êéíÜóåò ôçò ôõñïóß-
íçò Src ìåôÜãïõí óÞìáôá ðïëëáðëáóéáóìïý, ìå-
ôáíÜóôåõóçò, åðéâßùóçò28 êëð. Ïé êéíÜóåò áõôÝò
âñßóêïíôáé óõ÷íÜ õðåñåíåñãïðïéçìÝíåò Þ/êáé
õðåñåêöñáóìÝíåò óå êáêïÞèåéåò29 êáé åìðëÝêï-
íôáé óôçí áõôü-åðÜñêåéá áõîçôéêþí óçìÜôùí, óôçí
áðïöõãÞ áðüðôùóçò êáé óôç äõíáôüôçôá ìåôÜ-
óôáóçò ôùí êáñêéíéêþí êõôôÜñùí. Óôïí êáñêßíï
ôïõ ðá÷Ýïò åíôÝñïõ ç åíåñãïðïßçóÞ ôïõò ó÷åôß-
æåôáé ìå ôï ìåôáóôáôéêü äõíáìéêü êáé ôï âáèìü
êáêïÞèåéáò30-31, åíþ åíï÷ïðïéïýíôáé ãéá ôçí ïñ-
ìïíïåîáñôþìåíç áíÜðôõîç ôïõ êáñêßíïõ ôïõ ìá-
óôïý32. Ç ÝêöñáóÞ ôïõò âñÝèçêå áõîçìÝíç êáé óå
êáñêßíï ôïõ ðíåýìïíïò33, ôùí ùïèçêþí34 ôïõ ïé-
óïöÜãïõ35 êáé ôïõ óôïìÜ÷ïõ36. ÓçìáíôéêÞ åßíáé ç
åðßäñáóÞ ôçò src êéíÜóçò óôçí áíáóôïëÞ ôçò
áðüðôùóçò, äéá ìÝóïõ ôïõ ìïíïðáôéïý ôçò êéíÜ-
óçò PKB37. ÁõîçìÝíç óõãêÝíôñùóç Þ äñÜóç ðïë-
ëþí öùóöáôáóþí åìðëÝêïíôáé ìå ôçí áðïñýèìé-
óç ôçò38.

Ç ïìÜäá ôùí õðïäï÷Ýùí êéíáóþí ôçò ôõñïóß-
íçò ôïõ áõîçôéêïý ðáñÜãïíôá ôùí áããåéáêþí
åíäïèçëßùí (VEGF-R) åìðëÝêåôáé ìå ôéò áããåéï-
ãåíåôéêÝò éêáíüôçôåò ôçò êáêïÞèåéáò. Ç óýíäåóç
ôïõ VEGF óå áõôïýò äéåãåßñåé ôïí ðïëëáðëáóéá-
óìü ôùí åíäïèçëéáêþí êõôôÜñùí, Ýíá âÞìá áðá-
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ñáßôçôï óôç äéáäéêáóßá ôçò áããåéïãÝíåóçò39. Ç
Ýêöñáóç ôïõ õðïäï÷Ýá Flk-1/KDR ôçò ïìÜäáò
Ý÷åé âñåèåß áõîçìÝíç óå êáñêßíï ôïõ ðá÷Ýïò åíôÝ-
ñïõ40, óå ãëïéþìáôá41 êáé óå Üëëåò ðåñéðôþóåéò.
Ç Ýêöñáóç ôïõ õðïäï÷Ýá áõôïý âñÝèçêå áõîçìÝ-
íç óôá åíäïèçëéáêÜ êýôôáñá ôùí üãêùí êáé ü÷é
óôá êáñêéíéêÜ êýôôáñá, ôá ïðïßá åîÝöñáæáí ìüíï
ôïí VEGF, ÷áñáêôçñéóôéêü ðáñáêñéíéêÞò äñÜóçò.

Ïé ïìÜäåò ôùí õðïäï÷Ýùí êéíáóþí ôçò ôõñï-
óßíçò ôùí áõîçôéêþí ðáñáãüíôùí ôùí áéìï-
ðåôáëßùí (PDGF-R) êáé ôùí éíïâëáóôþí (FGF-R),
ðïõ åðÜãïõí ôïí ðïëëáðëáóéáóìü êáé ôçí êõôôá-
ñéêÞ ìåôáêßíçóç42-43 Ý÷ïõí åìðëáêåß ìå ôï ìåôá-
óôáôéêü äõíáìéêü ôïõ üãêïõ. Ïé PDGFRs åêöñÜ-
æïíôáé óå íåïðëÜóìáôá ùïèçêþí44 êáé óå êáêïÞ-
èç ãëïéþìáôá45. Ï c-kit (ìÝëïò ôùí PDGFRs),
âñßóêåôáé õðåñåêöñáóìÝíïò óå ìéêñïêõôôáñéêü
êáñêßíùìá ôïõ ðíåýìïíá, óå ìåëÜíùìá, óôïõò
óôñùìáôéêïýò üãêïõò ôïõ ãáóôñåíôåñéêïý (GIST-
s) êáé óôá áäåíïêõóôéêÜ êáñêéíþìáôá46. Ïé FG-
FRs öáßíåôáé íá ðáßæïõí ðïëý óçìáíôéêü ñüëï
óôïí êáñêßíï ôïõ ìáóôïý. Ôá ãïíßäéá ôùí FGFR1
êáé FGFR4 ðáñïõóéÜæïíôáé åíéó÷õìÝíá óå 20%
êáé 30% ôùí ðåñéðôþóåùí ôïõ êáñêßíïõ ôïõ ìá-
óôïý áíôßóôïé÷á47-48, åíþ ìåôáëëÜîåéò ôïõ FGFR3,
ðïõ êáèéóôïýí ôïí õðïäï÷Ýá óõíå÷þò åíåñãü,
áíé÷íåýïíôáé óå óçìáíôéêü ðïóïóôü ôùí êáñêß-
íùí ôïõ ôñá÷Þëïõ ôçò ìÞôñáò êáé ôçò ïõñïäü-
÷ïõ êýóôåùò49. ÐáñÜëëçëá, ÷ñùìïóùìéêÝò ìåôá-
èÝóåéò ðïõ Ý÷ïõí ùò áðïôÝëåóìá ôçí åíåñãï-
ðïßçóç ôïõ FGFR1 åõèýíïíôáé ãéá ðåñéðôþóåéò
ëåõ÷áéìéþí/ëåìöùìÜôùí50.

Syk êéíÜóç ôçò ôõñïóßíçò

Ç êõôôáñïðëáóìáôéêÞ êéíÜóç ôçò Ôõñïóßíçò
Syk51 (Spleen Tyrosine Kinase) áíÞêåé óôçí ïéêï-
ãÝíåéá ôùí êéíáóþí Syk (Syk êáé Zap70 êéíÜóåò).
¸íá ìéêñüôåñï êïììÜôé, ðñïåñ÷üìåíï áðü åíáë-
ëáóóüìåíï ìÜôéóìá ôçò Syk, âñÝèçêå óå öõóéï-
ëïãéêÜ áëëÜ êáé êáñêéíéêÜ êýôôáñá52. Ç Syk B
åßíáé ìéêñüôåñçò áðïäïôéêüôçôáò üóïí áöïñÜ ôç
äñÜóç ôçò52. Óôç Syk âñßóêïíôáé äýï SH2 ðåñéï-
÷Ýò êáé ìßá êáñâïîõôåëéêÞ ðåñéï÷Þ êéíÜóçò. Ç
êáèåìéÜ ðåñéï÷Þ SH2 ðåñéÝ÷åé ìßá êïéëüôçôá ðñüó-
äåóçò (binding pocket) ðïõ äåóìåýåôáé óå öù-
óöïñõëéùìÝíåò ôõñïóßíåò. ÁíÜìåóá óå êáèåìéÜ
ðåñéï÷Þ SH2 êáé óôçí ðåñéï÷Þ ôçò êéíÜóçò õðÜñ-
÷ïõí äýï åóùôåñéêÝò ðåñéï÷Ýò (interdomains) Á
êáé Â. ÄÝêá èÝóåéò ôõñïóéíéêÞò áõôïöùóöïñõëßù-
óçò âñßóêïíôáé óôï ìüñéü ôçò53.

Ç êõôôáñïðëáóìáôéêÞ êéíÜóç Syk áðáíôÜôáé óå
üëá ôá êýôôáñá ôïõ Üíïóï-áéìïðïéçôéêïý óõóôÞ-

ìáôïò ðïõ ðåñéëáìâÜíåé ôá Â êáé Ô ëåìöïêýôôá-
ñá, ôá ïõäåôåñüöéëá ëåõêïêýôôáñá, ôá âáóåüöéëá
êýôôáñá, ôá éóôéïêýôôáñá, ôá ìáêñïöÜãá, ôá áéìï-
ðåôÜëéá êáé ôá êýôôáñá öõóéêïýò öïíéÜäåò. Ôï
åóùôåñéêü ôìÞìá üëùí ôùí õðïäï÷Ýùí ôùí ðáñá-
ðÜíù êõôôÜñùí ðåñéÝ÷åé ôç óõíôçñçìÝíç ðåñéï÷Þ
ITAM (immunoreceptor tyrosine-based activation
motif), ìå äýï ôõñïóßíåò. Ç Syk åßíáé áðü ôéò ðñþ-
ôåò êéíÜóåò ðïõ, ðïëý ãñÞãïñá, ðñïóäÝíåôáé ìÝóù
ôùí SH2 ðåñéï÷þí ôçò, óôéò öùóöïñõëéùìÝíåò
ôõñïóßíåò ôùí Üíïóï-õðïäï÷Ýùí, äÝóìåõóç ðïõ
ðñïêáëåß ôçí åíåñãïðïßçóÞ ôçò. Ëüãù ôçò èÝóçò
ôçò, ðïëý øçëÜ, óôá ìïíïðÜôéá ìåôÜäïóçò óÞìá-
ôïò ï ñüëïò ôçò Syk óôá êýôôáñá ôïõ Üíïóï-
áéìïðïéçôéêïý óõóôÞìáôïò åßíáé ðïëýðëåõñïò.

H Syk åðÜãåé ôç äéáöïñïðïßçóç êáé ôçí ùñß-
ìáíóç ôùí Â êõôôÜñùí54. Åðßóçò, åðÜãåé ôçí
êëùíéêÞ åðÝêôáóç êáé ôçí åðÜíïäü ôïõò óôï êõ-
êëïöïñéêü óýóôçìá55 åíþ åìðëÝêåôáé óôçí áíá-
äéïñãÜíùóç ôçò êõôôáñéêÞò äïìÞò ôïõò56. Óôá Ô
êýôôáñá ç Syk ðñïÜãåé ôç èåôéêÞ åðéëïãÞ57 êáé
ôç äéáöïñïðïßçóÞ ôïõò58. ÐáñÜëëçëá, ç Syk èåù-
ñåßôáé áðáñáßôçôç ãéá ôçí åíåñãïðïßçóç ôùí NK
(natural killer – öõóéêïß öïíéÜäåò) êõôôÜñùí. Ç
Ýëëåéøç ôçò Syk óôá NK êýôôáñá åðçñåÜæåé áñ-
íçôéêÜ ôçí åîáñôþìåíç áðü áíôßóùìá êõôôáñï-
ôïîéêüôçôÜ ôïõò59. Ï ñüëïò ôçò Syk åßíáé ðïëý
óçìáíôéêüò ãéá ôçí åíåñãïðïßçóç êáé ëåéôïõñãßá
ôùí ïõäåôåñüöéëùí, âáóåüöéëùí êõôôÜñùí,
áéìïðåôáëßùí êáé ìáêñïöÜãùí60-63. ÁôåëÞò åßíáé
ç öáãïêõôôÜñùóç ôùí ìáêñïöÜãùí, åíþ êáìßá
áíôáðüêñéóç óôï êïëëáãüíï äåí Ý÷ïõí ôá áéìï-
ðåôÜëéá ðïõ äåí åêöñÜæïõí Syk. Óôá âáóåüöéëá
êýôôáñá. ç Syk åìðëÝêåôáé óôçí áðïêïêêßùóç,
óôçí ðáñáãùãÞ êõôïêéíþí êáé óôïí ìåôáâïëéóìü
ôïõ áñá÷éäïíéêïý ïîÝïò.

ÁñíçôéêÞ ñýèìéóç ôçò Syk ðñïêáëåß ç äÝóìåõ-
óç ôçò ðñùôåÀíçò Cbl (Casitas B-lineage lymph-
oma protein) óôï ìüñéü ôçò. Ç Cbl öáßíåôáé íá
áðïôåëåß ôçí Å3 ëéãÜóç ôçò Syk ðïõ åðÜãåé ôçí
ïõâéêéôéíõëßùóÞ êáé ôçí áðïéêïäüìçóÞ ôçò áðü
ôï ðñùôåüóùìá64. ÅíäéáöÝñïí ðáñïõóéÜæåé ç
ðáñåìðüäéóç ôçò ìåôáãùãÞò óÞìáôïò ìÝóù ôïõ
õðïäï÷Ýá ôùí Â ëåìöïêõôôÜñùí (BCR) áðü ôïí
éü Epstein-Barr, äéáìÝóïõ ôçò áðïéêïäüìçóçò ôçò
Syk. Ç ëáíèÜíïõóá ìåìâñáíéêÞ ðñùôåÀíç LMP2Á
ôïõ éïý Ý÷åé ðïëëáðëÝò ôõñïóßíåò óôéò ïðïßåò
äåóìåýåôáé ç Syk ìÝóù SH2 áëëçëåðéäñÜóåùí.
ÐáñÜëëçëá, äéáèÝôåé ðåñéï÷Ýò ðïõ äåóìåýïõí êáé
Å3 ëéãÜóåò ìå áðïôÝëåóìá íá ïõâéêéôéíõëéþíïõí
ôçí Syk êáé íá ôçí ïäçãïýí óôçí áðïéêïäüìçóç,
áíáóôÝëëïíôáò Ýôóé ôç ìåôáãùãÞ ôïõ óÞìáôïò65.
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Ç åìðëïêÞ ôçò êéíÜóçò Syk óôïí êáñêßíï îå-
êßíçóå ôï 2000 üðïõ ðñïôÜèçêå ùò ðéèáíü ïãêï-
êáôáóôáëôéêü ãïíßäéï ôïõ êáñêßíïõ ôïõ ìáóôïý3.
Ç ÝêöñáóÞ ôçò âñÝèçêå öõóéïëïãéêÞ óôá åðéèç-
ëéáêÜ êýôôáñá, óôï öõóéïëïãéêü ìáóôü, óå êáëïÞ-
èåéò áëëïéþóåéò ìáóôïý, áêüìç êáé óå ÷áìçëïý
äõíáìéêïý êáêïÞèåéáò áíèñùðßíùí êáñêéíéêþí
êõôôáñéêþí óåéñþí ìáóôïý (üðùò MCF7, BT474).
Áíôßèåôá, áðü ðåéñÜìáôá õâñéäéóìïý in situ öÜ-
íçêå üôé ç ÝêöñáóÞ ôçò ìåéùíüôáí óçìáíôéêÜ Þ
êáé åîáöáíéæüôáí óå éóôü äéçèçôéêïý êáñêéíþìá-
ôïò ìáóôïý. ÐáñÜëëçëá, ç Syk åîáöáíéæüôáí êáé
óå õøçëïý âáèìïý äéçèçôéêüôçôáò êõôôáñéêÝò
óåéñÝò êáñêéíþìáôïò ìáóôïý (üðùò MDA-MB-231,
MDA-MB-234). Áðü ðåéñÜìáôá åðéìüëõíóçò áèõ-
ìéêþí ðïíôéêéþí âñÝèçêå üôé áõôÜ ðïõ åðéìïëýí-
èçêáí ìå ôïí Syk-áñíçôéêü öïñÝá äçìéïýñãçóáí
üãêïõò ìáóôïý 5 öïñÝò ìåãáëýôåñïõò áðü áõôÜ
ìå ôïí Syk-èåôéêü öïñÝá åíþ áíÝðôõîáí êáé ðïë-
ëáðëÝò ìåôáóôáôéêÝò áðïéêßåò óôïí ðíåýìïíá óå
óýãêñéóç ìå áõôÜ ôïõ Syk-èåôéêïý öïñÝá óôá
ïðïßá âñÝèçêå ìüíï ìßá. In vitro ðåéñÜìáôá êáë-
ëéÝñãåéáò êõôôÜñùí ìáóôïý Ýäåéîáí üôé óå áõôÜ
ðïõ ç Syk åêöñáæüôáí, åìðüäéæå ôçí áíÜðôõîÞ
ôïõò áíåîáñôÞôùò ðñïóöýóåùí êáé ôç äçìéïõñ-
ãßá äéçèçôéêþí áðïéêéþí óå óýãêñéóç ìå áõôÜ
ðïõ äåí åîÝöñáæáí Syk.

Ç ïãêïêáôáóôáëôéêÞ éäéüôçôá ôçò Syk áðïäåß-
÷èçêå êáé áðü Üëëåò ìåëÝôåò. Äåßãìáôá áðü 90
áóèåíåßò ìå êáñêßíï ìáóôïý áðïìïíþèçêáí áðü
ìáóôåêôïìÞ êáé åîåôÜóôçêáí ãéá ôçí Ýêöñáóç Syk

ìå real time Áíôßóôñïöç ÌåôáãñáöÞ-Áíôßäñáóç
ôçò ÁëõóùôÞò ÐïëõìåñÜóçò (Reverse-Transcript-
ion Polymerase Chain reaction). ÓôáôéóôéêÞ áíÜ-
ëõóç ôùí áðïôåëåóìÜôùí Ýäåéîå üôé ìåéùìÝíç
Ýêöñáóç ôçò Syk óôïí áñ÷éêü üãêï óõíäÝåôáé ìå
óçìáíôéêÜ áõîçìÝíåò ðéèáíüôçôåò áíÜðôõîçò
ìåôáóôÜóåùí ìå p=0.0003. Óôç ìåëÝôç áõôÞ ç
ìåéùìÝíç Syk èåùñÞèçêå ùò êáêüò ðñïãíùóôé-
êüò äåßêôçò ãéá ôïí êáñêßíï ôïõ ìáóôïý4. ÐáñÜë-
ëçëá, ìåéùìÝíç Ýêöñáóç ôçò Syk, óå åðßðåäï
ðñùôåÀíçò, ðáñáôçñÞèçêå óôï 70% (n=53) ôùí
áóèåíþí ìå äéçèçôéêü êáñêßíùìá ìáóôïý5. Åðé-
ðñüóèåôá, in situ ðåéñÜìáôá õâñéäïðïßçóçò áðÝ-
äåéîáí ôçí óôáäéáêÞ ìåßùóç ôçò Ýêöñáóçò ôçò
Syk áðü ôï in situ óôï äéçèçôéêü êáñêßíùìá ìá-
óôïý áðü 52 äåßãìáôá áóèåíþí ðïõ åîåôÜóôç-
êáí6 ìå p< 0,0001. Ç ìåßùóç ôçò Ýêöñáóçò ôçò
syk ðáñáëëçëßóôçêå ìå ôçí áýîçóç ôïõ êõôôáñé-
êïý ðïëëáðëáóéáóìïý, ìå âÜóç ôçí Ýêöñáóç ôçò
Ki-67 ðñùôåÀíçò. Ç ó÷Ýóç ìåôáîý ôçò ìåßùóçò
ôçò Ýêöñáóçò ôçò Syk êáé ôçò áýîçóçò ôçò Ki-
67 âñÝèçêå óôáôéóôéêÜ óçìáíôéêÞ ìå r=0,7435.
Óôç ìåëÝôç áõôÞ ç syk ðñïôÜèçêå ùò êáôáóôáë-
ôéêü ãïíßäéï ôçò áíÜðôõîçò ôïõ üãêïõ, äéáìÝóïõ
ôïõ åëÝã÷ïõ ôïõ êõôôáñéêïý ðïëëáðëáóéáóìïý,
ìå ôçí ðéèáíÞ ñýèìéóç ôçò êéíÜóçò Src6.

Õðåñìåèõëßùóç ôïõ ãïíéäßïõ ôçò Syk ðïõ ïäç-
ãåß óôçí ìåéùìÝíç ÝêöñáóÞ ôçò, âñÝèçêå óå êõô-
ôáñéêÝò óåéñÝò êáñêßíïõ ôïõ ìáóôïý êáèþò êáé óå
áíôßóôïé÷ï éóôü7-8. ÐáñÜëëçëá, 61 äåßãìáôá áóèå-
íþí ìå êáñêßíùìá ôïõ óôïìÜ÷ïõ åîåôÜóôçêáí ãéá
ðéèáíÞ ìåèõëßùóç ôïõ ãïíéäßïõ ôçò Syk. Óôá 31
áðü áõôÜ ôï ãïíßäéï âñÝèçêå ìåèõëéùìÝíï åíþ, ïé

Ó÷Þìá 3. Ç ïéêïãÝíåéá ôùí SYK êéíáóþí. Ôá ôñßá ìÝëç ôçò ïéêïãÝíåéáò, Syk, syk-B êáé  ZAP-70 öáßíïíôáé. Ç syk-
B  ðñïÝñ÷åôáé áðü åíáëëáóóüìåíï ìÜôéóìá ôçò Syk êáé åßíáé êáôÜ 23 áìéíïîÝá ëéãüôåñç. Áðåéêïíßæïíôáé ïé
óõíôçñçìÝíåò äïìéêÝò ðåñéï÷Ýò SH2 êáé êéíÜóçò, êáèþò êáé ïé èÝóåéò ôçò ôõñïóéíéêÞò öùóöïñõëßùóçò.
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17 áóèåíåßò åß÷áí Þäç áíáðôýîåé ìåôáóôÜóåéò óôïõò
ëåìöáäÝíåò. Êáé ðÜëé ç Syk èåùñÞèçêå óáí ïãêï-
êáôáóôáëôéêü ãïíßäéï9. ÁíáóôïëÞ ôçò ìåèõëßùóçò
ôïõ ãïíéäßïõ ôçò syk êáé óõíåðþò, áðïêáôÜóôáóç
ôçò ÝêöñáóÞò ôçò åìðüäéóå êáôÜ 40-70% ôçí äéç-
èçôéêüôçôá êáñêéíéêþí êõôôÜñùí ìáóôïý, üðùò
öÜíçêå áðü in vitro ðåéñÜìáôá ðñïóäéïñéóìïý ÷ç-
ìåéï-åéóâïëÞò. Ôï öáéíüìåíï áõôü áíôéóôñÜöçêå
üôáí ôá êýôôáñá åðùÜóôçêáí ìå ôïí åéäéêü áíá-
óôïëÝá ôçò syk ðéêåáôáíüëç8.

ÔÝëïò, áðïäåß÷èçêå ðùò õðÜñ÷åé ó÷Ýóç ìåôá-
îý ôçò Syk êáé ôïõ õðïäï÷Ýá ôïõ åðéäåñìéêïý
áõîçôéêïý ðáñÜãïíôá EGFR. ÕðåñÝêöñáóç ôïõ
EGFR, üðùò Ý÷åé ðñïáíáöåñèåß, Ý÷åé âñåèåß ðïë-
ëÝò öïñÝò íá ó÷åôßæåôáé ìå áíèñþðéíåò êáêïÞ-
èåéåò üðùò, êáñêéíþìáôá ìáóôïý, ðíåõìüíùí,
åãêåöÜëïõ, ðá÷Ýïò åíôÝñïõ åíþ ãåíéêÜ áðïôåëåß
êáêü ðñïãíùóôéêü äåßêôç66. Ç Syk âñÝèçêå áñ-
íçôéêüò-ñõèìéóôÞò ôïõ EGFR óå áíèñþðéíç åðé-
èçëéáêÞ êõôôáñéêÞ óåéñÜ ìáóôïý67. ÊáôÜ ôç ìåëÝ-
ôç áõôÞ, ç Syk ðáñåìâáßíåé óôç äñÜóç ôïõ EGFR
êáé Üëëùí ìïñßùí ðïõ ìåôÝ÷ïõí óôï ìåôáãùãéêü
ôïõ ìïíïðÜôé, åëáôôþíïíôáò ôá åðßðåäá ôçò
öùóöïñõëßùóÞò ôïõò êáé óõíåðþò ôç äñÜóç ôïõò.
Ðáñåìðüäéóç ôçò ÝêöñáóÞò ôçò óôá ßäéá êýôôáñá
áýîçóå ôçí ðïëëáðëáóéáóôéêÞ ôïõò éêáíüôçôá êáé
ôçí öùóöïñõëßùóç / äñáóôéêüôçôá ôïõ EGFR ìåôÜ
ôç äÝóìåõóç ôïõ ðñïóäÝìáôïò óå áõôüí.

ÌåëÝôç Ýêöñáóçò ôçò Syk óå áóèåíåßò
ìå êáñêßíï ìáóôïý

Äåßãìáôá áðü 41 áóèåíåßò ìå äéáãíùóìÝíï
êáñêßíï ôïõ ìáóôïý (ôïìÝò ðáñáößíçò), ìåëåôÞ-
èçêáí ãéá ôá åðßðåäá Ýêöñáóçò ôçò êõôôáñïðëá-
óìáôéêÞò êéíÜóçò Syk ìå ôç ìÝèïäï ôçò áíïóïú-
óôï÷çìåßáò. ¼ëá ôá êáñêéíþìáôá ôùí õðü åîÝôá-
óç áóèåíþí áíÞêïõí óôçí êáôçãïñßá ôùí äéçèç-
ôéêþí, óôïí ôýðï ôïõ äéçèçôéêïý ðïñïãåíïýò (in-
vasive ductal) Þ ôïõ äéçèçôéêïý ëïâéáêïý (invasiv-
e lobular) êáñêéíþìáôïò. Óôá in situ êáñêéíþìáôá
ãåíéêÜ ðáñáôçñÞèçêå üôé ç Ýêöñáóç ôçò syk
ðñïóåããßæåé ôá åðßðåäá Ýêöñáóçò áõôÞò ôïõ
öõóéïëïãéêïý ìáóôïý. ÐáñÜëëçëá, óå áñêåôÝò
ðåñéðôþóåéò ç Ýêöñáóç ôçò syk ðáñïõóéÜóôçêå
ìåãáëýôåñç óå in situ êáñêéíéêü éóôü ìáóôïý óå
ó÷Ýóç ìå ôïí öõóéïëïãéêü. Óå üëá ôá äéçèçôéêÜ
êáñêéíþìáôá ðïõ åîåôÜóôçêáí (ðïñïãåíÞ Þ ëï-
âéáêÜ) ðáñáôçñÞèçêå áóèåíÞò Ýêöñáóç ôçò syk
(Ó÷Þìá 4).

Óôïõò ëßãïõò áóèåíåßò ðïõ ðáñïõóßáóáí åí-
äïáããåéáêÜ Ýìâïëá (ðéèáíÞ ìåôáóôáôéêÞ íüóïò),
ç Ýêöñáóç ôçò syk óå áõôÜ Þôáí áñíçôéêÞ. Ç

Á

Ó÷Þìá 4. ÌåëÝôç ôçò Ýêöñáóçò ôçò Syk ìå áíïóïú-
óôï÷çìåßá. Êáñêßíùìá ìáóôïý  in situ  êáé äéçèçôéêü
êáñêßíùìá ìáóôïý ôïõ éäßïõ áóèåíïýò óôéò åéêüíåò Á
êáé Â áíôßóôïé÷á.  ̧ íôïíç Ýêöñáóç ôçò syk 3+ (x 400)
óôïí in situ êáé áóèåíÞò Ýêöñáóç ôçò syk 1+ (x 400)
óôï äéçèçôéêü éóôü.

Â

ýðáñîç åíäïáããåéáêþí åìâüëùí áðïôåëåß óçìá-
íôéêÞ Ýíäåéîç ôçò åðÝêôáóçò ôïõ üãêïõ, äéáìÝ-
óïõ ôçò áéìáôïãåíïýò äéáóðïñÜò, ãéá ôç ìåôáíÜ-
óôåõóç ôïõ óå Üëëá üñãáíá. Ç óôáäéáêÞ ìåßùóç
ôçò Ýêöñáóçò ôçò syk áðü ôï in situ óôï äéçèç-
ôéêü êáñêßíùìá êáé ç åîáöÜíéóÞ ôçò óôá åíäïáã-
ãåéáêÜ Ýìâïëá Þôáí ÷áñáêôçñéóôéêÞ óå üëïõò ôïõò
áóèåíåßò ðïõ åìöÜíéóáí Ýìâïëá (Ó÷Þìá 5). Ôï
ãåãïíüò áõôü õðïäçëþíåé ôçí óçìáíôéêÞ ëåéôïõñ-
ãßá ôçò, óôçí åëåã÷üìåíç åðÝêôáóç ôùí êáñêéíé-
êþí êõôôÜñùí. Ç ðñïóðÝëáóç áõôïý ôïõ áñíçôé-
êïý ìç÷áíéóìïý ñýèìéóçò áðü ôïí üãêï ßóùò áðï-
ôåëåß êáé Ýíá áðü ôá ñõèìï-êáèïñéóôéêÜ âÞìáôá
óôçí áíÜðôõîÞ ôïõ ðïõ Ýãêåéôáé óôçí õðåñíßêçóç
åíüò áêüìç åìðïäßïõ, áõôïý ôçò syk êéíÜóçò.

ÄéåñåõíÞèçêå ç ýðáñîç ëåìöáäåíéêþí ìåôá-
óôÜóåùí óå ó÷Ýóç ìå ôá åðßðåäá Ýêöñáóçò ôçò
Syk óôïõò 41 áóèåíåßò õðü ìåëÝôç. Äå öÜíçêå
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Á

Â

C

Ó÷Þìá 5. ÌåëÝôç ôçò Ýêöñáóçò ôçò Syk ìå áíïóïú-
óôï÷çìåßá. Êáñêßíùìá ìáóôïý  in situ óôçí åéêüíá Á,
äéçèçôéêïý óôçí åéêüíá Â êáé êáñêéíéêü åíäïáããåéáêü
Ýìâïëï óôçí åéêüíá C ôïõ ßäéïõ áóèåíïýò. ÌÝôñéá Ýê-
öñáóç ôçò syk 2+ (x 400) óôïí in situ, áóèåíÞò Ýê-
öñáóç ôçò syk 1+ (x 400) óôïí äéçèçôéêü éóôü êáé
áñíçôéêÞ Ýêöñáóç syk (0) (x 400) óôï åíäïáããåéáêü
Ýìâïëï.

åßíáé 0,46 óôáôéóôéêÜ-ìç óçìáíôéêÞ åíþ, êáé óå
üëåò ôéò åðéìÝñïõò óõãêñßóåéò, ãéá áñíçôéêïýò
ëåìöáäÝíåò, 1-4 ëåìöáäÝíåò, êáé >4 ëåìöáäÝ-
íåò, ç ôéìÞ p âñÝèçêå íá êõìáßíåôáé ðåñßðïõ óôá
ßäéá üñéá (0.4-0.5). Ôï ßäéï öÜíçêå íá éó÷ýåé êáé
óå Üëëç, ìéêñÞ âÝâáéá ïìÜäá áóèåíþí (n=10) ðïõ
ìåëåôÞèçêå.

Öáßíåôáé ðùò ç ýðáñîç Þ ü÷é ëåìöáäåíéêþí
ìåôáóôÜóåùí äåí ó÷åôßæåôáé ìå ôá åðßðåäá Ýê-
öñáóçò ôçò syk, óôá äåßãìáôá áóèåíþí ðïõ åîå-
ôÜóôçêáí. ºóùò, Üëëá óçìåßá-óôü÷ïé ìåôáóôÜóåùí
ôïõ êáñêßíïõ ôïõ ìáóôïý íá åìðëÝêïíôáé ìå ôç
ìåßùóç ôçò Ýêöñáóçò ôçò ðñùôåÀíçò syk. ÐåéñÜ-
ìáôá óå ðïíôßêéá3 öáíÝñùóáí ôçí ýðáñîç ìåôá-
óôáôéêþí áðïéêéþí óôïí ðíåýìïíá, óå áõôÜ üðïõ
ç syk äåí åêöñáæüôáí. Ùóôüóï, ç ëåìöáããåéáêÞ
/ ëåìöáäåíéêÞ ìåôÜóôáóç áðü ôçí ìßá êáé ç áéìá-
ôïãåíÞò äéáóðïñÜ áðü ôçí Üëëç, ðéèáíüôáôá
áðïôåëïýí äýï ôåëåßùò äéáöïñåôéêÝò äéåñãáóßåò
ðïõ ÷ñçóéìïðïéïýí äéáöïñåôéêïýò äñüìïõò åðá-
ãùãÞò ôçò áããåéïãÝíåóçò / ëåìöáããåéïãÝíåóçò
êáé äéáöïñåôéêÞ Ýêöñáóç êõôïêéíþí / ìïñßùí
ðñïóêüëëçóçò ãéá ôçí ìåôáêßíçóç ôùí êõôôÜ-
ñùí. Åßíáé ðéèáíü ç syk íá ó÷åôßæåôáé êýñéá ìå
ôçí áéìáôïãåíÞ êáé ü÷é ìå ôç ëåìöáäåíéêÞ ìåôÜ-
óôáóç. Áõôü ßóùò åðéâåâáéþíåôáé êáé áðü ôá åðßðäá
Ýêöñáóçò ôçò syk óå ó÷Ýóç ìå áõôÜ ôïõ õðïäï-
÷Ýá ôùí êõôïêéíþí CXCR4 (óå åðßðåäï mRNA),
óå êÜðïéá Üëëá, ëßãá ðåñéóôáôéêÜ, ðïõ åîåôÜóôç-
êáí (n=8). Ôá äåßãìáôá ìå õøçëüôåñç Ýêöñáóç
syk âñÝèçêå íá åêöñÜæïõí ÷áìçëüôåñá ôïí
CXCR4 åíþ ç åìðëïêÞ ôïõ óôçí áíÜðôõîç ìåôá-
óôÜóåùí, äéáìÝóïõ ôçò áéìáôïãåíïýò äéáóðïñÜò,
Ý÷åé áðïäåé÷èåß68.

ÓõìðåñÜóìáôá

Ïé êéíÜóåò ôçò ôõñïóßíçò áðïôåëïýí óçìáíôé-
êïýò ñõèìéóôÝò ôçò ìåôáöïñÜò ôïõ åíäïêõôôÜ-
ñéïõ óÞìáôïò êáé áðïôåëïýí óõ÷íïýò óôü÷ïõò
ëåéôïõñãéêþí áðïñõèìßóåùí ðïõ ïäçãïýí óôç
äçìéïõñãßá åíüò êáñêéíþìáôïò. Äõóëåéôïõñãßá
ðïëëþí õðïäï÷Ýùí êéíáóþí ôçò ôõñïóßíçò Ý÷åé
åìðëáêåß ìå ôçí áõôïåðÜñêåéá ôùí êáñêéíéêþí
êõôôÜñùí óå áõîçôéêÜ óÞìáôá, ìå ôéò áããåéïãå-
íåôéêÝò éêáíüôçôåò êáé ôç ìåôáóôáôéêüôçôá ôïõ
üãêïõ åíþ, êõôôáñïðëáóìáôéêÝò êéíÜóåò ôçò ôõ-
ñïóßíçò åìðëÝêïíôáé óôçí áðïöõãÞ ôåëéêÞò äéá-
öïñïðïßçóçò êáé áðüðôùóçò ôùí êáñêéíéêþí êõô-
ôÜñùí, óôç äõíáôüôçôá ìåôÜóôáóçò êáé óôïí áõ-
îçìÝíï ðïëëáðëáóéáóìü ôïõò. Ãé’ áõôü ôï ëüãï
ìåãÜëïò áñéèìüò ôïõò Ý÷åé áíáãíùñéóôåß íá Ý÷åé
éäéüôçôåò ïãêïãïíéäßïõ êáé óå ïñéóìÝíåò ðåñé-

íá õðÜñ÷åé óõó÷Ýôéóç ìåôáîý ôïõ åðéðÝäïõ ôçò
Ýêöñáóçò ôçò syk êáé ôçò ýðáñîçò Þ ìç ëåìöá-
äåíéêþí ìåôáóôÜóåùí. Ï ìÝóïò üñïò ôçò Ýêöñá-
óçò ôçò syk ãéá èåôéêïýò ëåìöáäÝíåò âñÝèçêå
1,9 êáé ãéá áñíçôéêïýò 1,875 áíôßóôïé÷á. Ãéá ôç
äéáöïñÜ ôçò ÝêöñáóÞò ôçò ìåôáîý íüóïõ ìå Þ
÷ùñßò èåôéêïýò ëåìöáäÝíåò ç ôéìÞ p âñÝèçêå íá
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ðôþóåéò, ïãêïêáôáóôáëôéêïý ãïíéäßïõ. Ç êõôôá-
ñïðëáóìáôéêÞ êéíÜóç ôçò ôõñïóßíçò syk áðïôå-
ëåß Ýíá áðü ôá ëßãá ðáñáäåßãìáôá ïãêïêáôáóôáë-
ôéêïý ãïíéäßïõ ðïõ Ý÷ïõí âñåèåß. Ï ðéèáíüò ñü-
ëïò ôçò ôõñïóßíçò óôçí ðáñåìðüäéóç ôçò áíÜ-
ðôõîçò ôïõ êáñêßíïõ ôïõ ìáóôïý èÝôåé ôï åñþôç-
ìá ôçò åðßäñáóÞò ôçò óå ìåôáãùãéêÜ ìïíïðÜôéá

ùò óçìáíôéêü óôïé÷åßï óôçí Ýñåõíá ôçò íüóïõ. Ç
åðéëïãÞ åðáñêïýò áñéèìïý áóèåíþí êáé ç äéå-
ñåýíçóç ôùí åðéðÝäùí Ýêöñáóçò ôçò syk ðñï-
ôåßíïíôáé ùò óôü÷ïé ôçò Ýñåõíáò êáé áíôéìåôþðé-
óçò ôïõ êáñêßíïõ ôïõ ìáóôïý êáé ßóùò êáé Üëëùí
ôýðùí áíèñþðéíùí êáñêéíùìÜôùí.

ABSTRACT

K-REPANA. K. PAPAZISIS, P. FOUKAS: Protein Tyrosine Kinases and Cancer. Focus
on Syk

Protein Tyrosine Kinases are important regulators of the signal transduction pathways from the
exterior to the interior of cells, mediating functions like cellular proliferation, differentiation
movement and apoptosis. The balance between the mechanisms that induce the activity of
tyrosine kinases and those that repress them has proven to be very important for body
homeostasis. Phosphorylation-dephoshorylation are the selected mechanisms of control of
tyrosine kinases because they are fast, reversible while, they change effectively the tertiary
structure of a protein. Tyrosine Kinases are targeted much more frequently by genetic mutat-
ions or/and functional deregulations leading to malignant transformation. This is why a large
fraction of those has proven to act like an oncogene or, in certain cases, as a tumor suppres-
sor gene. Syk tyrosine kinase comprises one of the few examples of a possible tumor suppr-
essor gene of breast cancer. Key words: Tyrosine Kinase, Phosphorylation, Tumor Suppressor
Gene, Syk. Forum of Clinical Oncology 4 (4):229-241, 2005.
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Ôamoxifen resistance: an old story with new

implications

D. Iliopoulos1*, A. Kouvatsi2

ABSTRACT
Tamoxifen is the only drug approved for use in breast cancer chemoprevention and it remains
the number one choice of treatment for most women with estrogen receptor positive breast
cancer. While tamoxifen has been available since the early ‘70s we still do not understand its
mechanism of action and resistance. This is mainly due to the complexity of the estrogen
receptor pathway. The mechanisms that membrane and intracellular estrogen receptors are
involved in addition to the nuclear estrogen receptor pathway should be studied in more detail.
Signaling pathways involving proteins, such as Akt, ErbB2, p38 and protein kinase A (PKA)
seem to play an essential role in the tamoxifen effectiveness. New technologies such as
proteomic analyses would help to find all the proteins involved in the tamoxifen effectiveness
and create the tamoxifen protein network. This network will give the researchers the opportu-
nity to find novel targets or even combinational therapies. Key words: breast cancer, estrogen
receptor, tamoxifen resistance. Forum of Clinical Oncology 4 (4):242-251, 2005.

Introduction

Tamoxifen, a selective estrogen receptor (ER)
modulator, is the most used drug for the treat-
ment of ER-positive breast cancer. Adjuvant ther-
apy studies of tamoxifen show a 50% reduction in
the odds recurrence and reduced mortality1. Tamox-
ifen also provides temporary remissions in 40-
50% of patients with metastatic disease, and it is
effective in prevention2. Although aromatase in-
hibitors may be slightly more effective than tamox-

ifen, it remains an important drug because of its
documented benefits in sequence with these agents
for adjuvant therapy and because it will continue
to have a role in metastatic disease3,4. Despite
the obvious benefits of tamoxifen, as many as
40% of patients receiving adjuvant tamoxifen re-
lapse and die from their disease. The biological
mechanisms underlying de novo and acquired re-
sistance to tamoxifen are therefore of consider-
able clinical significance. Better understanding of
these mechanisms may suggest novel strategies
to overcome tamoxifen resistance and make fur-
ther improvements in breast cancer survival.

Mechanisms of Estrogen Receptor signaling:
Genomic and Non-Genomic actions on
target genes

The target of tamoxifen is the estrogen recep-
tor alpha (ERa) and the levels of ERa expression
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are the best predictor of benefit from tamoxifen.
Therefore understanding the biology of the ERa is
critical to understanding how resistance to tamox-
ifen may develop. Although the ERa signaling
mechanism is studied for many years, only re-
cently new mechanisms of ERa action are re-
vealed.

Genomic classical mode of ER action

Estrogens are steroid hormones that regulate
growth, differentiation and function in a broad range
of target tissues in the human body. The biologi-
cal effects of estrogens are mediated through
estrogen receptor alpha (ERa) and estrogen re-
ceptor beta (ERb), which are members of a large
superfamily of nuclear receptors. These receptors
act as ligand-activated transcription factors. The
classical mechanism of ER action involves estro-
gen binding to receptors in the nucleus, after which
the receptors dimerize and bind to specific re-
sponse elements known as estrogen response
elements (EREs) located in the promoter of target
genes5 (Figure 1A). The binding of ER to the ERE
leads to alterations in transcription of estrogen
regulated genes. Estrogen treatment in MCF7
breast cancer cells down-regulated most of the
estrogen receptor genes6. These down-regulated
genes where mainly transcriptional repressors and
pro-apoptotic genes. On the other hand there was
up-regulation of proliferation regulators including
genes involved in cell cycle progression. The up-
regulation is mediated by two dinstict transactiva-
tion domains (AF-1 and AF-2). AF-1 activity is
regulated by phosphorylation and is hormone in-
dependent, while AF-2 is integral to the ligand-
binding domain and therefore is hormone-depen-
dent. AF-1 and AF-2 act synergistically in most
cells, but certain gene promoters can be indepen-
dently transactivated by AF-1 or AF-2 alone7,8.
ER-mediated transcription is modulated by the
presence of co-regulatory proteins which are re-
cruited to and interact with promoter-bound re-
ceptor-ligand complexes9. Co-activators include the
p160 family which stimulate ER activity via inter-
action with AF-2. The three members are the nu-
clear-receptor co-activator 1 (SRC1)10, TIF211 and
AIB112,13. Other co-activators include the SWI/SNF
complexes, CREB-binding protein (CBP) and p300/
CBP-associated factor (PCAF)14. These proteins
associate with each other and the general tran-
scription machinery of the cell to form large com-
plexes capable of synergistically activating estro-

gen-driven transcription. Co-repressors such as
SMRT influence transcription at least in part by
recruitment of histone-deacetylase inhibitors which
lead to chromatin condensation and decreased
rates of transcriptional initiation15.

Genomic non-classical mode of ER action

ERs can also regulate gene expression with-
out interacting with DNA directly, via other tran-
scription factors such as the Fos/Jun activating
protein-1 (AP-1) complex16. This mechanism of
ER action is called non-classical (Figure 1B).
Around one third of the genes in humans that are
regulated by ERs do not contain ERE-like sequenc-
es17. The molecular mechanisms by which ERs
regulate transcription at alternative response ele-
ments are not fully understood, but are becoming
increasingly clear. The interaction of ERs with the
AP-1 transcription factor complex is the typical
example of such ERE-independent genomic ac-
tions. Several genes are activated by 17b-estradi-
ol through the interaction of ERs with Fos and Jun
proteins at AP-1 binding sites. Such genes in-
clude IGF-118, collagenase19 and cyclin D120. Genes
that contain GC rich promoter sequences are reg-
ulated in a similar manner through interaction of
ERs with the Sp1 transcription factor21. Increas-
ing number of genes is being found that are acti-
vated by estradiol through ER-Sp1 complexes, in-
cluding c-fos and cyclin D1 genes. ERE-indepen-
dent genomic actions that involve tethering of ERs
to other DNA-binding transcription factors do not
require an interaction between receptor and DNA,
as is the case in the classical mechanism of ER
action. However, the DNA-binding domain (DBD)
of the receptors is frequently involved, although
intact DNA binding activity is not required 22. Mu-
tational analysis has revealed specific residues
within the second zinc finger structure of the ERb
DBD that discriminate between the classical mech-
anism of ER action and the modulation of AP-1
and STAT5 activities through tethering 23.

Non-genomic mode of ER action

Recent data also indicate that cytoplasmic
membrane ER activity may interact directly with
key growth-factor dependent kinases, although the
biological significance of these non-genomic ef-
fects of ER is not fully understood (Figure 1C).
The non-genomic actions of estradiol that have
been reported include the mobilization intracellu-
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Figure 1

lar calcium24 and the stimulation of adenylate cy-
clase activity and cAMP production25. Activation
of the MAP-kinase signaling pathway by 17b-es-
tradiol has been extensively studied in several
cell types, including breast cancer cells26. 17b-
estradiol also activates the PI3K signaling path-
way in breast cancer cells27. Some authors have
suggested that the non-genomic actions of estro-
gens are mediatedthrough a subpopulation of the
classical ERs,ERa and ERb, that is located at the
plasma membrane28. In addition an isoform of ERa
that is alternatively spliced and that has a trun-
cated N-terminal domain has been identified in
endothelial cells29. ERs do not contain a trans-
membrane domain and the ability of ERa to asso-
ciate with the plasma membrane may be due to
palmitoylation of the receptor. Plasma membrane
ER associate with a variety of proximal signaling
molecules such as G proteins30, Src-kinase and
ras31, the p85a regulatory subunit of PI3-kinase32.
In addition, ERa activated by 17b-estradiol acti-
vates the epidermal growth factor receptor (EGFR)
by a mechanism that involves activation of G-
proteins, Src-kinase and matrix metalloproteinas-
es, leading to an increase in MAP-kinase and Akt
activities33.

Few months ago Revankar et al discovered a
transmembrane intracellular estrogen receptor34.
GPR30, a G protein-coupled receptor, is localized
to the endoplasmic reticulum and binds estrogen
resulting in intracellular calcium mobilization and
synthesis of phosphatidylinositol 3,4,5-triphosphate
in the nucleus34. It seems that mechanisms of
estrogen-mediated cellular activation have become
increasingly complex. The resolution of all these
different mechanisms of action of ER will contrib-
ute into studying the different possible mecha-

nisms responsible for the tamoxifen resistance in
breast cancer cells.

Mechanisms of tamoxifen resistance

1. Loss of estrogen receptors expression or
function

The degree of ER transcription is a strong
predictor of responses to tamoxifen and loss of
ER expression could confer resistance to therapy.
Lack of ER expression is the dominant mecha-
nism of de novo resistance to tamoxifen with the
majority of ER negative tumors not responding to
tamoxifen35. Patients whose tumors were treated
with tamoxifen and responded prior to developing
acquired resistance, frequently remained ER-pos-
itive. Although mutations in the ER which alter the
effects of bound anti-estrogens can be generated
in vitro, and can be detected in some resistant
cell limes it is relatively uncommon to detect such
mutations in patients. In addition to genetic changes,
epigenetic changes such as DNA methylation may
cause transcriptional inactivation of the ER gene36.
Re-activation of methylated ER using demethylat-
ing agents may be useful for restoring tamoxifen
effectiveness (Figure 2- target 1).

Since loss of ERa is relatively uncommon as
an acquired antiestrogen mechanism, it seems
unlikely that many resistant tumors acquire a true
ERa-/ERb+ phenotype. If there is a role for ERb, it
may be driven by changes in its expression level
relative to ERa, since heterodimers are function-
ally important37. When introduced into MDA-MB-
231 (ER negative) breast cancer cells, ERb pro-
duced ligand-independent inhibition of prolifera-
tion whereas ERa-mediated effects are ligand-de-
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pendent38. Determining the relative importance of
ERb expression in tamoxifen responsiveness is
limited by the lack of adequate data regarding
ERb protein expression in responsive and resis-
tant breast tumors. However, more work is re-
quired to establish whether altered expression of
ERb and its variants are important components of
tamoxifen resistance.

2. Alterations in co-regulators of ER function.

The most widely studied modifiers of ER-me-
diated transcription are the co-activators which
induce gene expression and co-repressors which
inhibit gene expression. While most studies of co-
regulator action have been carried out with ERa,
ERb function is also affected39. The ability of an
ER-driven transcription complex to recruit co-reg-
ulators can be strongly ligand-dependent. For ex-
ample 4-hydrohytamoxifen induces a conforma-
tion that blocks the co-activator recognition groove
in ER40. Altered patterns of co-regulator expres-
sion may contribute to the tamoxifen resistance
phenotype (Figure 2-target 2).

AIB1 is a steroid hormone receptor co-activa-
tor that has recently received attention as a pos-
sible contributor to tamoxifen responsiveness. AIB1
binds ER and enhances the expression of cyclin
D141. AIB1 is over-expressed in over 50% of breast
tumors42. AIB1 appears to have a rate-limiting role
in hormone-dependent human breast tumor growth
and in culture cells AIB1 enhances the agonist
activity of tamoxifen43. A novel AIB1 isoform (AIB-
Ä3) has been recently reported that increases
hormone and growth factor sensitivity44. The as-
sociation of AIB1 with ER status is difficult to
determine from the small number of studies avail-
able. While AIB1 amplification has been associat-
ed with ER-positivity, increased AIB1 mRNA ex-
pression has been associated with ER-negativi-
ty45. One recent study compared AIB1 and ErbB2
expression. The five year disease-free survival was
lower in those tumors expressing high levels of
both AIB1 and ErbB2 when compared to those
expressing high levels of AIB1 and low levels of
ErbB2. AIB1 and number of positive lymph nodes
were also correlated with shorter disease-free
survival in tamoxifen-treated compared with un-
treated patients46.

On the other hand alterations in co-repressors
of ER can affect the tamoxifen responsiveness.
When the co-repressors are recruited to ER, they
form multi-subunit repressor complexes, which in-

clude histone deacetylases, facilitating chromatin
condensation and inhibition of gene transcription47.
The co-repressors are usually only recruited when
an antagonist, such as tamoxifen, is bound to ER
and under these circumstances result in a repres-
sion of its agonist activity. Expression of the co-
repressor N-CoR is lower in tamoxifen-stimulated
MCF7 xenografts than in wildtype xenografts, but
the functional relevance of the observation in hu-
man cancers is unclear48. Chan et al studied a
small cohort of tamoxifen-resistant human breast
tumors but found no difference in the expression
of TIF-1, RIP140 or the co-repressor SMRT 49.

3. Cross talk between signal transduction
pathways and ERs

a. PI3K/Akt signaling pathway
The Akt kinase is a serine/threonine protein

kinase that has been implicated in mediating a
variety of biological responses. Studies showed
that high Akt activity in breast carcinomas is as-
sociated with a poor pathophenotype, as well as
hormone and chemotherapy resistance. ER activ-
ity may be also influenced by the phosphatidyl-
inositol-3-OH kinase (PI3K) pathway50 (Figure 2-
target 3). Akt is one of the downstream targets,
whose activation promotes cellular proliferation and
anti- apoptotic responses51. Recent data suggest
that ERa can bind in a ligand-dependent manner
with the p85a regulatory subunit of PI3K, leading
to the activation of Akt and subsequent down-
stream targets32. The relationship between Akt
and ERa is reciprocal, in that PI3K activates Akt
which phosphorylates the ERa at ser-167 result-
ing in ligand-independent activation52. Aberrant
activation of the PI3K/Akt pathway can suppress
the apoptotic response, undermine cell cycle con-
trol and selectively enhance the production of key
growth and survival factors53. Several studies have
demonstrated that this pathway provides these
cell signals through activation of the mammalian
target of rapamycin (mTOR)54 (Figure-target 4).
mTOR is a serine-threonine kinase that is activat-
ed by Akt and regulates the function of the tran-
scriptional regulators p70s6 kinase and 4E-BP155.
In preclinical studies, repamycin resulted in G1
cell cycle arrest, induced apoptosis and had anti-
proliferative effects in several cancer models. An
ester of rapamycin, CCI-779, is currently devel-
oped for the treatment of patients with cancer,
including breast cancer. A recent study showed
that inhibition of mTOR activity by CCI-779 re-
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stored tamoxifen response in breast cancer cells
with aberrant Akt activity56 (Figure 2- target 4).
Clark et al measured tamoxifen-induced apopto-
sis in different cell lines with and without the PI3K
pathway inhibitor LY294002 57. The addition of
LY294002 to tamoxifen, was found to significantly
increase the pro-apoptotic effects of tamoxifen.

b. Stress signaling pathways
Stress signaling pathways may also contribute

resistance to tamoxifen (Figure 2-target 5). Pre-
clinical 58 and clinical 59 studies suggest that ele-
vated levels of phosphorylated jun N-terminal ki-
nase (JNK) are associated with tamoxifen resis-
tance and new data also implicate activation of
p38 60. p38 is a member of the mitogen-activated
protein kinase (MAPK) family that is activated by
environmental stresses such as ionizing radiation,
oxidative stress, inflammatory cytokines and tis-
sue ischemia61. The downstream targets of p38
MAPK pathway include further protein kinases and
transcription factors. In cell lines expressing the
ER, 4-hydroxytamoxifen (4-OHT) has been shown
to activate the p38 pathway and to induce apop-
tosis62. Under these circumstances inhibition of
the p38 signaling pathway greatly reduces the
ability of 4-OHT to induce apoptosis. A new clin-
ical study revealed that tamoxifen resistant breast
cancers have a marked increase in phosphorylat-
ed p38 63.

c. HER2 (ErbB2) signaling pathway
There is a considerable body of experimental

evidence to implicate the HER2 pathway in the
tamoxifen resistance. Stable transfected clones of
HER2 cDNA into MCF7 cells generate MCF7/HER-
2 cells which express the HER2 receptor at a
level 45-fold higher than the parental cell line64.
When these cells were implanted into nude mice,
no tumors were produced in the absence of es-
trogen. In estrogen-supplemented mice the MCF7/
HER2 xenograft grew most rapidly. When estro-
gen was stopped and tamoxifen started MCF7
tumor growth ceased immediately, while MCF7/
HER2 tumors continued to grow. These data sug-
gest that HER2 transfected MCF7 cells are estro-
gen dependent but tamoxifen resistant. Other stud-
ies demostrate that overexpression of HER2 leads
to the down-regulation of ER and increase in ligand-
independent ER phosphorylation and transcriptional
activation65.

According to all these and many other studies,
it seems that enhanced growth factor signaling

pathway activity alters tamoxifen effectiveness and
contributes to endocrine resistance. The possibil-
ity of such mechanism has very important clinical
implications as it infers that HER-2 targeted ther-
apy by trastuzumab (Herceptin) may be useful to
prevent tamoxifen resistance (Figure 2-target 6).
Argiris et al recently showed that the combination
of tamoxifen and Herceptin resulted in synergistic
growth inhibition and GO/G1 cell cycle arrest 66.
In a clinical study Ellis et al showed that in ER-
positive tamoxifen-treated patients the response
rate was 21% for those who expressed HER2 and
42% in those who were HER2 negative67. These
results suggest that combined inhibition of ER and
HER-2 signaling may represent a powerful ap-
proach to the treatment of breast cancer. Howev-
er most of the published studies show the contri-
bution of HER2 overexpression to tamoxifen re-
sistance, but not describe any specific mecha-
nism. A new study by Yang et al in Clinical Can-
cer Research, revealed that HER2 modulates sub-
cellular localization and interaction with ERa in
breast cancer cells68. Stable or transient or natu-
ral HER2 overexpression in ER-positive breast
cancer cells promoted relocalization of ER from
nucleus to cytoplasm, enhanced interactions of
ER with HER2, inhibited ER transactivation func-
tion and induced resistance to tamoxifen-mediat-
ed growth inhibition of breast cancer cells. HER2
overexpression stimulated ERK1/2 kinase, a down-
stream signaling effector of HER2. Down-regula-
tion of HER2 by Herceptin led to suppression of
ERK1/2 stimulation, restoration of ER to the nu-
cleus and potentiation of the growth inhibitory action
of tamoxifen68.

d. Protein kinase A (PKA) activation
It is known that protein kinase A can phospho-

rylate ERa (Figure 2-target 7). Michalides et al
showed recently in Cancer Cell using a novel
approach that detected changes in the ERa con-
formation, that phosphorylation of serine-305 in
the hinge region of ERa by PKA induced resis-
tance to tamoxifen69. Tamoxifen was able to bind
ERa but failed to induce the inactive conforma-
tion, inducing ERa-dependent transactivation. PKA
activity induced a switch from antagonistic to ag-
onistic effects of tamoxifen on ERa. In the same
study it was studied the relevance of PKA activa-
tion for tamoxifen resistance in 70 ER positive
primary breast cancers that were isolated before
tamoxifen treatment, of which 20 patients showed
reccurence of the tumor (these tumors were clas-
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Figure 1

sifed as tamoxifen resistant). The remaining 50
patients showed no recurrence in the form of
metastasis after a follow-up period of 132 months,
which classified these tumors as potentially tamox-
ifen sensitive. It was found that down-regulation of
the negative regulator of PKA, PKA-RIa, was asso-
ciated with tamoxifen resistance prior to treatment.
Down-regulation of PKA-RIa, activated PKA cata-
lytic subunit which phosphorylation of ser-305 ERa
and converted tamoxifen from an ERa inhibitor into
a growth stimulator, without any effect on ICI
182,780 (Fulvestrant). This is the first detailed study
that describes exactly a new mechanism of anti-
estrogen resistance specific only for tamoxifen.

e. Pharmacologic tolerance
Acquired resistance to tamoxifen may be as-

sociated with reduced intra-tumoral concentrations
in the presence of maintained serum levels70. The

mechanism responsible for altered tamoxifen ac-
cumulation is not understood, although P-glyco-
protein is probably not responsible. Sensitivity to
tamoxifen could also be affected by a reduction
on the intracellular availability of tamoxifen due to
presence of intracellular anti-estrogen sites. The
extent to which such a mechanism contributes to
clinical resistance is not known. Increased metab-
olism of tamoxifen to agonistic metabolites is a
further potential resistance mechanism. Tamox-
ifen is metabolized into N-desmethyltamoxifen and
4-hydroxytamoxifen. N-desmethyltamoxifen is the
major metabolite detected in the serum; although
4-OHT has a greater affinity for the ER than tamox-
ifen, the levels in the serum are very low. A re-
cent study identified a further active metabolite
(4-hydroxy-N-desmethyltamoxifen) which was
present in the blood at higher concentrations than
4-OHT 71. The generation of this metabolite de-
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pended on CYP2D6 and patients carrying the
CYP2D6 allele who were treated with paroxetine
(selective serotonin inhibitor administered with
tamoxifen in order to ameliorate hot flushes) had
a decreased plasma concentration of 4-hydroxy-
N-desmethyltamoxifen. Women with a variant
CYP2D6 allele receiving tamoxifen also had low-
er plasma concentrations of the metabolite72. These
results indicate that pharmacogenomic alterations
may affect the tamoxifen effectiveness.

Conclusions

It is obvious that ER signaling pathway is very
complicated and regulated also by other signaling
pathways. Altered levels of the different proteins
in these signaling pathways and co-regulatory
molecules are common findings in endocrine re-
sistance. A comparison between tamoxifen sensi-
tive vs tamoxifen resistant pathways is shown on
figure 2. In a tamoxifen sensitive cell, ERa is ex-
pressed, co-activators are not highly expressed,
the PI3K/Akt pathway is not activated, ErbB2 ex-
pression levels are very low, and PKA can not
phosphorylate ERa because is inhibited by the
negative regulator PKA-RIa. On the other hand in
a tamoxifen resistant cell, ERa is inactivated fre-
quently by DNA hypermethylation, co-activators
are highly expressed, the PI3K/Akt pathway is
activated, the MAPK cascade is also active, ErbB2
is highly expressed and PKA-RIa down-regulation
allows PKA to phosphorylate ERa. Of course one
or some (but not all simultaneously) of these mech-
anisms are responsible tamoxifen resistance in
each patient. It is very important to realize that
there may be multiple resistance pathways that
are highly important in some patients but irrele-
vant in others. Each patient should be treated as
a different case, because different signaling path-
ways are responsible for the tamoxifen resistance.
A number of pharmacological agents targeting
these pathways are available in clinic or are in
development.

The most commonly used anti-estrogen is
tamoxifen and it has been calculated that about
one million years of life saved by tamoxifen per
year in the developed countries. Although the very
promising results of the use of the aromatase
inhibitors the American Society of Clinical Oncol-
ogy Group continues to recommend 5 years of
adjuvant tamoxifen as a standard therapy for wom-
en with ER positive breast cancer. In addition in
terms of chemoprevention, the recommendations

include the use of tamoxifen vs participation in a
clinical trial that involves the administration of ral-
oxifene, any aromatase inhibitor, or any retinoid
only within the context of chemoprevention.
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ÐÑÙÔÏÔÕÐÇ ÌÅËÅÔÇ

Óõ÷íüôçôá ôçò êáñäéáêÞò áíåðÜñêåéáò óå ãõíáßêåò

ìå ìåôáóôáôéêü êáñêßíï ôïõ ìáóôïý êáôÜ ôç äéÜñêåéá

ôçò èåñáðåßáò ìå ÔñáóôïõæïõìÜìðç

Ä. ÐëáôïãéÜííçò1, ×. ËáöÜñáò1, Ã. Ãáëáêôßäïõ2, Á. ÊïñôóÜñçò3, Å. ×áôæçíéêïëÜïõ4,
È. Ìðéó÷éíéþôçò1, Ä. ×áôóÝñáò4

ÐÅÑIËÇØÇ
H TñáóôïõæïõìÜìðç åßíáé ìïíïêëùíéêü áíôßóùìá, ðïõ ÷ïñçãåßôáé ãéá ôçí èåñáðåßá ãõíáéêþí
ìå ìåôáóôáôéêü êáñêßíï ôïõ ìáóôïý, ï ïðïßïò õðåñåêöñÜæåé ôïí õðïäï÷Ýá HER2. Ç ÷ïñÞãçóÞ
ôïõ óõíïäåýåôáé ìå êáñäéïôïîéêÝò åêäçëþóåéò (êáñäéáêÞ áíåðÜñêåéá, áíåðÜñêåéá ìéôñïåéäïýò
âáëâßäáò). Óêïðüò ôçò ðáñïýóáò ìåëÝôçò Þôáí ç êáôáãñáöÞ ôçò óõ÷íüôçôáò ôùí êáñäéïôï-
îéêþí åêäçëþóåùí áðü ôçí TñáóôïõæïõìÜìðç êáé ç áíáæÞôçóç ôïõ ðéèáíïý ìç÷áíéóìïý
ðñüêëçóçò. Õëéêü: ÌåëåôÞèçêáí 50 ãõíáßêåò ìå éóôïëïãéêÜ ôåêìçñéùìÝíï êáñêßíï ôïõ ìá-
óôïý, äéÜìåóçò çëéêßáò 51 ÷ñüíùí (åýñïò 30-68 Ýôç), ðïõ õðïâÜëëïíôáí óå èåñáðåßá ìå
TñáóôïõæïõìÜìðç ìßá öïñÜ ôçí åâäïìÜäá ìå äüóç 2mg/Kg ìåôÜ áðü ðñïçãïýìåíç äüóç
åöüäïõ 4mg/Kg. ¼ëåò ïé ãõíáßêåò åß÷áí ëÜâåé ðñïçãïõìÝíùò ÷çìåéïèåñáðåßá ìå áíèñáêõêëß-
íç, ôáîÜíåò êáé åß÷áí õðïâëçèåß óå áêôéíïâïëßá ôïõ èùñáêéêïý ôïé÷þìáôïò (32 óôï áñéóôåñü
çìéèùñÜêéï êáé 18 óôï äåîéü). ×ñçóéìïðïéÞèçêáí äýï ïìÜäåò ìáñôýñùí (ïìÜäåò åëÝã÷ïõ).
Ôçí ìßá ïìÜäá áðåôÝëåóáí 20 íïóçëåýôñéåò ôïõ íïóïêïìåßïõ (ïìÜäá Á) êáé ôçí Üëëç ïìÜäá,
20 ãõíáßêåò ïé ïðïßåò åðéóêÝöèçêáí ôï éáôñåßï ìáóôïý êáé ç äéÜãíùóç Þôáí êáëüçèåò
éíáäÝíùìá ìáóôïý(ïìÜäá Â). ÌÝèïäïé: ¼ëåò ïé áóèåíåßò ðñéí áðü ôç ÷ïñÞãçóç ôïõ öáñìÜ-
êïõ õðïâëÞèçêáí óå ëåðôïìåñÞ ëÞøç éóôïñéêïý êáé êëéíéêÞ åîÝôáóç, óå çëåêôñïêáñäéïãñáöé-
êü êáé õðåñç÷ïêáñäéïãñáöéêü Ýëåã÷ï, êáèþò êáé óå ðñïóäéïñéóìü ôùí öëåãìïíùäþí êõôôá-
ñïêéíþí (IL-1b, IL-2, IL-3, IL-4, IL-6, IL-8, TNF-a) êáé ôïõ íáôñéïõñçôéêïý ðåðôéäßïõ pro-BNP.
Óôïí ðáñáðÜíù Ýëåã÷ï õðïâëÞèçêáí êáé ïé äýï ïìÜäåò åëÝã÷ïõ.  ÓõìðÝñáóìá: Ç óõ÷íüôçôá
åìöÜíéóçò êáñäéïôïîéêüôçôáò óå ãõíáßêåò ìå ìåôáóôáôéêü êáñêßíï ôïõ ìáóôïý ðïõ õðïâÜëëï-
íôáé óå èåñáðåßá ìå ôñáóôïõæïõìÜìðç ìåôÜ ðñïçãïýìåíç ÷çìåéïèåñáðåßá ìå áíèñáêõêëßíåò
åßíáé õøçëÞ (38%) êáé óõíÞèùò åêäçëþíåôáé ùò êáñäéáêÞ áíåðÜñêåéá.Tá áõîçìÝíá åðßðåäá
ôçò IL-6 êáé ôïõ TNF-a, êáèþò êáé ï áðïêëåéóìüò ôùí HER2 õðïäï÷Ýùí, áðïôåëïýí ôïõò
ðéèáíïýò ìç÷áíéóìïýò ðñüêëçóçò êáñäéïôïîéêüôçôáò. ËÝîåéò êëåéäéÜ: êáñäéïôïîéêüôçôá, ôñá-
óôïõæïõìÜìðç, öëåãìïíþäåéò êõôôáñïêßíåò, õðïäï÷åßò ÇÅR
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. ÂÞìá ÊëéíéêÞò Ïãêïëïãßáò
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ÅéóáãùãÞ

Ç TñáóôïõæïõìÜìðç åßíáé ôï áíáóõíäõáóìÝíï
áíèñþðéíï áíôß-HER2 ìïíïêëùíéêü áíôßóùìá ðïõ
ðáñÞ÷èç áðü ôï ìïíïêëùíéêü áíôßóùìá ôïõ ðï-
íôéêïý 4D5.Ï áêñéâÞò ìç÷áíéóìüò äñÜóçò ôïõ
äåí åßíáé ðëÞñùò äéåõêñéíéóìÝíïò2. Ç óçìáíôéêü-
ôåñç ðáñåíÝñãåéá áðü ôçí èåñáðåõôéêÞ ÷ïñÞãç-
óç ôïõ öáñìÜêïõ åßíáé ç êáñäéáêÞ äõóëåéôïõñ-
ãßá. Ùò åðéâáñõíôéêïß ðáñÜãïíôåò ãéá ôçí ðñü-
êëçóç êáñäéáêÞò áíåðÜñêåéáò åíï÷ïðïéÞèçêáí ç
ðñïçãïýìåíç Ýêèåóç êáé/Þ ôáõôü÷ñïíç ÷ïñÞãç-
óç áíèñáêõêëßíçò6,7, ç ìåãÜëç çëéêßá, ç ðñïç-
ãïýìåíç áêôéíïâïëßá ôïõ áñéóôåñïý Þ äåîéïý çìé-
èùñáêßïõ êáé ç ðáñïõóßá êëáóóéêþí ðáñáãüíôùí
êéíäýíïõ üðùò ç õðåñëéðéäáéìßá êáé êáñäéáêÞ
áíåðÜñêåéá óôáäßïõ ≥ ÉÉ êáôÜ New York Heart
Association (ÍÕÇÁ). Ç ðñüêëçóç êáñäéáêÞò äõó-
ëåéôïõñãßáò åßíáé áíáóôñÝøéìç óôçí ðëåéïíüôçôá
ôùí áóèåíþí ìå ôçí ÷ïñÞãçóç ôçò óõíÞèïõò
öáñìáêåõôéêÞò áãùãÞò ãéá êáñäéáêÞ áíåðÜñêåéá.
Óôçí ðáñïýóá ìåëÝôç Ýãéíå êáôáãñáöÞ ôçò óõ-
÷íüôçôáò åìöÜíéóçò ôùí êáñäéïôïîéêþí åêäçëþ-
óåùí áðü ôç TñáóôïõæïõìÜìðç, óå ãõíáßêåò ìå
ìåôáóôáôéêü êáñêßíï ôïõ ìáóôïý êáé õðåñÝêöñá-
óç ôïõ õðïäï÷Ýá HER2. Åðßóçò Ýãéíå óõó÷Ýôéóç
ôùí åðéðÝäùí ôïõ pro-BNP, ôùí öëåãìïíùäþí
êõôôáñïêéíþí êáé éäéáßôåñá ôçò éíôåñëåõêßíçò -6
(IL-6) êáé ôïõ ðáñÜãïíôá íÝêñùóçò (TNF-a), óôç
öÜóç ôçò êáñäéïôïîéêüôçôáò, êáèþò êáé ôïõ áðï-
êëåéóìïý ôùí HER2 õðïäï÷Ýùí, ìå ôïõò ðéèá-
íïýò ìç÷áíéóìïýò ðñüêëçóçò êáñäéáêÞò äõóëåé-
ôïõñãßáò.

Õëéêü-ìÝèïäïé

ÊñéôÞñéá åéóáãùãÞò óôç ìåëÝôç.

Óôç ìåëÝôç åíôÜ÷èçêáí ðåíÞíôá (50) ãõíáß-
êåò ìå éóôïëïãéêÜ ôåêìçñéùìÝíï êáñêßíï ôïõ ìá-
óôïý êáé ðáñïõóßá ìåôáóôáôéêÞò íüóïõ, ãéá ôçí
ïðïßá ÷ñåéáæüôáí íá õðïâëçèïýí óå óõóôçìáôéêÞ
èåñáðåßá. ¼ëåò åß÷áí õðåñÝêöñáóç ôïõ õðïäï-
÷Ýá HER2 ðïõ ðñïóäéïñßóôçêå ìå áíïóïéóôï÷ç-
ìéêÞ ìÝèïäï, Þôáí çëéêßáò <70 ÷ñüíùí êáé åß÷áí
õðïâëçèåß óå ðñïçãïýìåíç ÷çìåéïèåñáðåßá ìå
âÜóç ôçí áíèñáêõêëßíç. Ãéá ôçí Ýíáñîç ÷ïñÞãç-
óçò ôçò TñáóôïõæïõìÜìðçò Ýðñåðå íá ìåóïëá-
âÞóåé ÷ñïíéêü äéÜóôçìá Üíù ôùí Ýîé ìçíþí ÷ù-
ñßò Üëëç èåñáðåßá ìå êõôôáñïôïîéêÞ Þ Üëëç êáñ-
äéïôïîéêÞ èåñáðåßá. Áðïêëåßóôçêáí ãõíáßêåò ìå
ðñïçãïýìåíï êáñäéïëïãéêü éóôïñéêü (óôåöáíéáßá
íüóï, ìõï-ðåñéêáñäßôéäá, ìõïêáñäéïðÜèåéá, âáë-
âéäïðÜèåéá, áñôçñéáêÞ õðÝñôáóç, êïëðéêÞ ìáñìá-

Ðßíáêáò 1. ×áñáêôçñéóôéêÜ ôùí áóèåíþí ôçò
ìåëÝôçò

×áñáêôçñéóôéêü ÔéìÞ(%)

Áñéèìüò áóèåíþí 50(100)
Çëéêßá 51
ÄéÜìåóç (Ýôç) 31-68
Äéáêýìáíóç (Ýôç)
¸ììçíïò êáôÜóôáóç
ÐñïåììçíïðáõóéáêÝò 33 (66%)
ÌåôÝììçíïðáõóéáêÝò 17 (34%)
Ïñìïíéêïß õðïäï÷åßò
Ï

+
Ð

-
15 (30%)

Ï-Ð
+

5 (10%)
Ï

+
Ð

+
2 (4%)

Ï
-
Ð

-
28 (56%)

Ðñïçãïýìåíç ÁÊÈ 50 (100%)
èùñáêéêïý ôïé÷þìáôïò 32óôï áñéóôåñü

çìéèùñÜêéï,
18 óôï äåîéü

Ðñïçãïýìåíç èåñáðåßá 50 (100%)
ìå áíèñáêõêëßíåò (åðéñïõìðéêßíç)
AèñïéóôéêÞ äüóç >900mg/m2

åðéñïõìðéêßíçò

ÁÊÈ: Áêôéíïèåñáðåßá, Ï: Ïéóôñïãïíéêïß õðïäï÷åßò,
Ð: Ðñïãåóôåñïíéêïß õðïäï÷åßò, +:èåôéêïß, -:áñíçôéêïß.

ñõãÞ ) êáèþò êáé ìå ðáèÞóåéò (áíáéìßá, õðåñèõ-
ñåïåéäéóìü, õðïèõñåïåéäéóìü, áìöïôåñüðëåõñç
íüóï ôïõ ìáóôïý, åãêåöáëéêÝò ìåôáóôÜóåéò). Åðß-
óçò áðïêëåßóôçêáí ãõíáßêåò ìå êáêÞ ãåíéêÞ êá-
ôÜóôáóç (score Karnofsky <60), ðáñïõóßá äåýôå-
ñïõ íåïðëÜóìáôïò êáé óå êáôÜóôáóç åãêõìïóý-
íçò. Óôïí ðáñáêÜôù ðßíáêá öáßíïíôáé ôá ÷áñá-
êôçñéóôéêÜ ôùí áóèåíþí.

Ìåèïäïëïãßá -Ðáñáêïëïýèçóç

Ðñéí áðü ôçí ÝíôáîÞ ôïõò óôç ìåëÝôç ïé ãõ-
íáßêåò õðïâÜëëïíôáí óå ëåðôïìåñÞ ëÞøç éóôïñé-
êïý, êëéíéêÞ åîÝôáóç, çëåêôñïêáñäéïãñáöéêü êáé
õðåñç÷ïêáñäéïãñáöéêü Ýëåã÷ï ãéá ôïí áðïêëåé-
óìü åêåßíùí ìå ðñïçãïýìåíï êáñäéïëïãéêü éóôï-
ñéêü, êáèþò êáé ðáèÞóåùí ðïõ èá áëëïßùíáí ôéò
ôéìÝò ôùí ìåôñïýìåíùí ðáñáìÝôñùí. Ç ÷ïñÞãç-
óç ôçò TñáóôïõæïõìÜìðçò ãéíüôáí ìßá öïñÜ ôçí
åâäïìÜäá åíäïöëåâßùò óå äüóç 2mg/Kg áöïý
ðñïçãïýíôáí äüóç åöüäïõ 4mg/Kg.

ÌåôÜ ôçí ÝíôáîÞ ôïõò óôç ìåëÝôç ïé ãõíáßêåò
õðïâÜëëïíôáí óå á) ëåðôïìåñÞ ëÞøç éóôïñéêïý
êáé êëéíéêÞ åîÝôáóç, ãéá ôïí áðïêëåéóìü üëùí
ôùí ãõíáéêþí ðïõ ðáñïõóßáæáí óõìðôþìáôá, áðü
êáñäéáêÞ Þ åîùêáñäéáêÞ ðÜèçóç, êáé ôá ïðïßá èá
ìðïñïýóáí íá åêëçöèïýí üôé ïöåßëïíôáé óå êáñ-



254 —————————————————— ÂÇÌÁ KËÉÍÉÊÇÓ OÃÊÏËÏÃÉÁÓ Ôüìïò 4, Ôåý÷ïò 4, Ïêôþâñéïò - ÄåêÝìâñéïò  2005

äéáêÞ äõóëåéôïõñãßá, ç ïðïßá åðáíáëáìâÜíïíôáí
êÜèå åâäïìÜäá ðñéí ôçò ÷ïñÞãçóç ôçò èåñá-
ðåßáò â) óå çëåêôñïêáñäéïãñáöéêü Ýëåã÷ï ï
ïðïßïò åðáíáëáìâÜíïíôáí êÜèå åâäïìÜäá ðñéí
ôç èåñáðåßá ã) óå õðåñç÷ïêáñäéïãñáöéêü Ýëåã-
÷ï ãéá ôïí ðñïóäéïñéóìü ôùí äåéêôþí ëåéôïõñãé-
êüôçôáò ôçò áñéóôåñÞò êïéëßáò (êëÜóìá åîþèç-
óçò ìå ôçí ìÝèïäï Simpson, êëÜóìá âñÜ÷õíóçò,
ôåëïóõóôïëéêÞ êáé ôåëïäéáóôïëéêÞ äéÜìåôñïò ôçò
áñéóôåñÞò êïéëßáò êáé äéÜìåôñïò ôïõ áñéóôåñïý
êüëðïõ). Ï õðåñç÷ïêáñäéïãñáöéêüò Ýëåã÷ïò åðá-
íáëáìâÜíïíôáí êÜèå ìÞíá êáé åêôÜêôùò åðß åì-
öáíßóåùò óõìðôùìÜôùí êáñäéáêÞò áíåðÜñêåéáò.
¼ôáí ðáñïõóéÜæïíôáí êáñäéïôïîéêÝò åêäçëþóåéò,
üðùò åýêïëç êüðùóç, äýóðíïéá, ïñèüðíïéá, ðá-
ñïîõíôéêÞ íõ÷ôåñéíÞ äýóðíïéá, ïîý ðíåõìïíéêü
ïßäçìá Þ áðü ôçí áêñüáóç ôñßôïò êáñäéáêüò ôü-
íïò, õãñïß ñüã÷ïé ôï ðñùôüêïëëï êáèüñéæå: 1)
áí äéáðéóôþíïíôáí ðôþóç ôïõ êëÜóìáôïò åîþèç-
óçò ôçò áñéóôåñÞò êïéëßáò >10% ôçò áñ÷éêÞò
ôéìÞò,áëëÜ Þôáí ìÝóá óôá öõóéïëïãéêÜ üñéá,ïé
áóèåíåßò äåí Ýðáéñíáí êáìßá èåñáðåßá, 2) áí äéá-
ðéóôùíüôáí ðôþóç ôïõ êëÜóìáôïò åîþèçóçò
>10%, ìå ôéìÝò 45-50% ÷ïñçãïýíôáí ìéêñÝò äü-
óåéò êáñâåäéëüëçò êáé ëõóéíïðñßëçò ÷ùñßò äéáêï-
ðÞ ôçò TñáóôïõæïõìÜìðçò, åíþ 3) áí ç ôéìÞ ôïõ
êëÜóìáôïò Þôáí <40% óôáìáôïýóå ç ÷ïñÞãçóÞ
ôçò êáé áêïëïõèïýóå öáñìáêåõôéêÞ áãùãÞ ãéá
ôçí áíôéìåôþðéóç ôçò êáñäéáêÞò áíåðÜñêåéáò ìå
öïõñïóåìßäç, ëõóéíïðñßëç, äáêôõëßôéäá êáé êáñ-
âåäéëüëç. Ç åðáíá÷ïñÞãçóç ôçò TñáóôïõæïõìÜ-
ìðçò ãéíüôáí üôáí õðï÷ùñïýóå ç óõìðôùìáôï-
ëïãßá ôçò êáñäéáêÞò áíåðÜñêåéáò êáé üôáí ôï
êëÜóìá åîþèçóçò (ÊÅ) ôçò áñéóôåñÞò êïéëßáò Þôáí
>40%. Êáé óôéò äýï ðåñéðôþóåéò ç öáñìáêåõôéêÞ
áãùãÞ ãéá ôçí êáñäéáêÞ áíåðÜñêåéá óõíå÷ßæï-
íôáí êáíïíéêÜ ðáñÜ ôçí åðáíá÷ïñÞãçóç ôçò
TñáóôïõæïõìÜìðçò, ï äå åðáíÝëåã÷ïò ðåñéåëÜì-
âáíå åâäïìáäéáßá, ðñéí ôç èåñáðåßá, êëéíéêÞ åêôß-
ìçóç êáé õðåñç÷ïêáñäéïãñáöéêü Ýëåã÷ï ìÝ÷ñé ôç
óôáèåñïðïßçóç ôùí áóèåíþí. ÌåôÜ ôçí áíôéìå-
ôþðéóç ôùí åêäçëþóåùí ôçò êáñäéáêÞò áíåðÜñ-
êåéáò êáé ôçí åðáíá÷ïñÞãçóç ôçò Tñáóôïõæïõ-
ìÜìðçò, óôçí ßäéá äïóïëïãßá, oé áóèåíåßò äåí
åðáíåìöÜíéóáí óõìðôþìáôá êáñäéáêÞò áíåðÜñ-
êåéáò. Óôç óõíÝ÷åéá ïé õðåñç÷ïêáñäéïãñáöéêÝò
ìåôñÞóåéò ãéíüôáí äýï êáé Ýîé ìÞíåò ìåôÜ. Åðß-
óçò õðïâÜëëïíôáí óå áéìïëçøßá ãéá ôïí ðñïó-
äéïñéóìü ôùí öëåãìïíùäþí êõôôáñïêéíþí (IL-1b,
IL-2, IL-3, IL-4, IL-6, IL-8, TNF-a) êáé ôïõ íáôñéïõ-
ñçôéêïý ðåðôéäßïõ pro-ÂÍÑ. ×ñçóéìïðïéÞèçêáí äýï
ïìÜäåò åëÝã÷ïõ. Ôçí ìßá ïìÜäá áðïôÝëåóáí 20
õãéåßò íïóçëåýôñéåò ôïõ íïóïêïìåßïõ (ïìÜäá Á)

êáé ôçí Üëëç ïìÜäá, 20 ãõíáßêåò ïé ïðïßåò åðé-
óêÝöèçêáí ôï éáôñåßï ìáóôïý êáé ç äéÜãíùóç Þôáí
êáëüçèåò éíáäÝíùìá ìáóôïý (ïìÜäá Â). Ç ïìÜäá
åëÝã÷ïõ Â ÷ñçóéìïðïéÞèçêå ãéá íá äéåñåõíçèåß
åÜí ïé âéïëïãéêÝò ðáñÜìåôñïé ðïõ ðñïóäéïñßóôç-
êáí åðçñåÜæïíôáé áðü ôçí ýðáñîç êáëïÞèùí
üãêùí ôïõ ìáóôïý.

Ïé êõôôáñïêßíåò óõììåôÝ÷ïõí óå ðïëëÝò åê-
äçëþóåéò ôïõ óõíäñüìïõ ôçò êáñäéáêÞò áíåðÜñ-
êåéáò. Åðéäñïýí óôçí ëåéôïõñãéêüôçôá ôçò áñé-
óôåñÞò êïéëßáò, ìÝóù ôùí áõîçìÝíùí åðéðÝäùí
ôïõ TNF-a ðïõ åíåñãïðïéïýí ôï óýóôçìá ôçò
óöéããïìõåëéíÜóçò, ôïõò â-áäñåíåñãéêïýò õðïäï-
÷åßò êáé áðåëåõèåñþíïõí ôçí IL-8 ðïõ áóêåß áñ-
íçôéêÞ éíüôñïðï äñÜóç óôï ìõïêÜñäéï. ÅðçñåÜ-
æïõí ôçí áíáäéáìüñöùóç ôçò áñéóôåñÞò êïéëßáò
ðñïêáëþíôáò õðåñôñïößá êáé áðüðôùóç ôùí ìõï-
êáñäéáêþí êõôôÜñùí êáèþò êáé ìåôáâïëÝò óôçí
Ýêöñáóç åìâñõúêþí ãïíéäßùí êáé ôçí åíäïèçëéá-
êÞ äõóëåéôïõñãßá, ìåéþíïíôáò ôçí ðáñáãùãÞ Þ
áõîÜíïíôáò ôçí áðïäüìçóç ôïõ ÍÏ êáé áõîÜíï-
íôáò ôçí åíäïèçëßíç. ÅðçñåÜæïõí ôçí ëåéôïõñãé-
êÞ éêáíüôçôá ôùí ðåñéöåñéêþí ìõþí, ðñïêáëþ-
íôáò äéáôáñá÷Ýò óôç äïìÞ êáé ëåéôïõñãßá ôïõò,
ùò áðïôÝëåóìá ôçò ìåéùìÝíçò ðåñéöåñéêÞò áé-
ìÜôùóçò, ôçò åëáôôùìÝíçò ìõúêÞò ìÜæáò, ôçò
ðáñáôåôáìÝíçò áäñÜíåéáò ôïõò êáé ôùí åíäïãå-
íþí âéïëïãéêþí êáé ìåôáâïëéêþí áíùìáëéþí ôùí
êõôôÜñùí. Ôï ÂÍÑ ðñïóäéïñßóèçêå ùò Ýíáò åðé-
ðëÝïí äåßêôçò äéÜãíùóçò ôçò ìõïêáñäéáêÞò äõó-
ëåéôïõñãßáò. Ðéï óõãêåêñéìÝíá ðñïóäéïñßóôçêå ôï
pro-BNP ãéáôß ðáñïõóéÜæåé ôá ðáñáêÜôù ðëåïíå-
êôÞìáôá Ýíáíôé ôïõ ÂÍÑ: åßíáé ðéï óôáèåñü óå
êëéíéêÝò óõíèÞêåò, ôá åðßðåäá ôïõ äåí ðáñïõóéÜ-
æïõí äéáêýìáíóç êáôÜ ôçí äéÜñêåéá ôïõ 24ùñïõ,
ðáñïõóéÜæåé ìåãáëýôåñç áíáëïãéêÞ êáé áðüëõôç
áýîçóç Ýíáíôé ôïõ ÂÍÑ. Óõíåðþò åßíáé ðéï áîéü-
ðéóôïò äåßêôçò ãéá ôçí åêôßìçóç ôçò äõóëåéôïõñ-
ãßáò ôçò áñéóôåñÞò êïéëßáò. Ùò ðáèïëïãéêÝò èåù-
ñÞèçêáí ôéìÝò >100 pg/ml. Ïé ìåôñÞóåéò ãéíüôáí
ðñéí áðü ôçí Ýíáñîç ôçò èåñáðåßáò êáé åðáíá-
ëáìâÜíïíôáí åðß åìöáíßóåùò óõìðôùìÜôùí êáñ-
äéáêÞò áíåðÜñêåéáò, êáèþò åðßóçò äýï êáé Ýîé
ìÞíåò ìåôÜ. Ïé ôéìÝò ôùí ðáñáðÜíù ðáñáìÝôñùí
ðñïóäéïñßóôçêáí ìå ôç ìÝèïäï Elisa (two site
Elisa ‘sandwich’ Format).

ÓôáôéóôéêÞ áíÜëõóç: Ôá áðïôåëÝóìáôá äßäï-
íôáé óáí ìÝóåò ôéìÝò, ìå (èåôéêÞ êáé áñíçôéêÞ)
óôáèåñÞ áðüêëéóç (Standard deviation). Ç áíÜëõ-
óç ôùí áðïôåëåóìÜôùí Ýãéíå ìå ôç äïêéìáóßá
Student t-test (unpaired data) êáé ìå ãñáììéêÞ
óõó÷Ýôéóç óôá ðáñáìåôñéêÜ ìåãÝèç. ÔéìÝò ôïõ
p<0,05 èåùñÞèçêáí óôáôéóôéêÜ óçìáíôéêÝò.
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ÁðïôåëÝóìáôá

Ïé ãõíáßêåò ôçò ìåëÝôçò ôáîéíïìÞèçêáí óå
äýï ïìÜäåò, ìå âÜóç ôçí åìöÜíéóç (ïìÜäá Ã) Þ
ü÷é (ïìÜäá Ä) êáñäéïôïîéêþí åêäçëþóåùí áðü
ôçí ÷ïñÞãçóç ôçò TñáóôïõæïõìÜìðçò. Tá áðï-
ôåëÝóìáôá ôùí ìåôñÞóåùí üëùí ôùí ðáñáìÝôñùí
ôùí áóèåíþí ôçò ìåëÝôçò, ðñéí ôç èåñáðåßá, äåí
äéÝöåñáí áðü åêåßíá ôùí ïìÜäùí åëÝã÷ïõ Á êáé
Â (Ðßí. 2). Áíôßèåôá äéÝöåñáí óçìáíôéêÜ áðü ôá
áðïôåëÝóìáôá ôùí ãõíáéêþí ôçò ïìÜäáò Ã, ðïõ
åìöÜíéóáí êáñäéïôïîéêåò åêäçëþóåéò (p<0,001,
ðßíáêáò 3). Ðéï óõãêåêñéìÝíá êáñäéïôïîéêÝò åê-
äçëþóåéò ðáñáôçñÞèçêáí óå 19 áðü ôéò 50 ãõ-
íáßêåò (í=38%), êáé åìöáíßóèçêáí ìåôÜ áðü 2
Ýùò 9 åâäïìÜäåò èåñáðåßáò (äéÜìåóï äéÜóôçìá
5,7 åâäïìÜäåò). Óå 18 áðü ôéò 19 ãõíáßêåò (94,7%)
ðïõ áíÝðôõîáí óõìðôþìáôá êáñäéáêÞò áíåðÜñ-
êåéáò,ðáñáôçñÞèçêå êáé ðïéêßëïõ âáèìïý áíåðÜñ-
êåéá ôçò ìéôñïåéäïýò âáëâßäáò. Ìßá ãõíáßêá åì-
öÜíéóå 1+ áíåðÜñêåéá ôçò ìéôñïåéäïýò âáëâßäáò
(5,5%), 10 ãõíáßêåò åìöÜíéóáí 2+ áíåðÜñêåéá ôçò
ìéôñïåéäïýò âáëâßäáò (55%) êáé ôÝëïò 7 ãõíáßêåò
åìöÜíéóáí 3+ áíåðÜñêåéá ôçò ìéôñïåéäïýò âáëâß-
äáò (39,5%), åíþ ôñåéò ãõíáßêåò áðåâßùóáí (6%).
¼ëåò ïé ãõíáßêåò ðïõ áíÝðôõîáí óõìðôùìáôéêÞ
êáñäéáêÞ áíåðÜñêåéá, ðëçí ôùí ôñéþí ðïõ áðå-
âßùóáí áðü ìç áíôéññïðïýìåíç êáñäéáêÞ áíå-
ðÜñêåéá, âåëôéþèçêáí ìå ôçí ÷ïñÞãçóç êáôÜëëç-
ëçò öáñìáêåõôéêÞò áãùãÞò. Ç áðÜíôçóç óôçí
èåñáðåßá áíÞëèå óôï 84,8% (16/19ãõíáßêåò). Ç

óõìðôùìáôïëïãßá ôùí áóèåíþí âåëôéþèçêå êáôÜ
Ýíá ìå äýï óôÜäéá êáôÜ NYHA, ç äå áíåðÜñêåéá
ôçò ìéôñïåéäïýò êáôÜ 2+ óå 5 ãõíáßêåò ìå áñ÷é-
êÞ áíåðÜñêåéá 3+ (71,4%) êáé êáôÜ 1+óôéò õðü-
ëïéðåò 2 (18,6%). Ïé 10 ãõíáßêåò ìå áñ÷éêÜ 2+áíå-
ðÜñêåéá ìåôÝðåóáí óå 1+ (100%), åíþ ç ìßá ãõ-
íáßêá ìå 1+ áíåðÜñêåéá äåí Üëëáîå. Óôç äéÜñêåéá
ôçò êëéíéêÞò åìöÜíéóçò ôçò êáñäéïôïîéêüôçôáò,
ðáñáôçñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ Üíïäïò ôùí
åðéðÝäùí ôçò IL-6 ôïõ TNF-a êáé ôïõ pro-BNP, óå
óýãêñéóç ìå ôá ðñï ôçò èåñáðåßáò åðßðåäá (ðß-
íáêåò 3). Oé ôñåéò ãõíáßêåò ðïõ åìöÜíéóáí ôçí
óïâáñüôåñç åêäÞëùóç êáñäéáêÞò áíåðÜñêåéáò (ïîý
ðíåõìïíéêü ïßäçìá) ðáñïõóßáóáí êáé ôéò õøçëü-
ôåñåò ôéìÝò ôçò IL-6 (ìÝóç ôéìÞ 22,3pg/ml), ôïõ
TNF-a (108pg/ml) êáé ôïõ Pro-BNP (1428pg/ml)
óå óõíäõáóìü ìå ôçí ÷áìçëüôåñç ìÝóç ôéìÞ ôïõ
êëÜóìáôïò åîþèçóçò ôçò áñéóôåñÞò êïéëßáò
(ÊÅ=36%). Ôá åðßðåäá ôçò IL-6, ôïõ TNF-a êáé
ôïõ pro-BNP, õðï÷þñçóáí óçìáíôéêÜ (p<0,001) 2
ìÞíåò ìåôÜ áðü ôçí Ýíáñîç ôçò öáñìáêåõôéêÞò
áãùãÞò êáé ìåôÜ áðü 6 ìÞíåò Ýöôáóáí óôá ðñï
ôçò èåñáðåßáò åðßðåäá (p<0,001). ÓôáôéóôéêÜ óç-
ìáíôéêÞ âåëôßùóç (p<0,001) ðáñïõóßáóáí êáé ïé
ç÷ïêáñäéïãñáöéêïß äåßêôåò ëåéôïõñãéêüôçôáò ôçò
áñéóôåñÞò êïéëßáò, üðùò åðßóçò êáé ïé äéáóôÜóåéò
ôïõ áñéóôåñïý êüëðïõ (p<0,001, ðßíáêáò 5).

ÓõæÞôçóç

Ç TñáóôïõæïõìÜìðç ÷ñçóéìïðïéåßôáé ãéá ôçí

Ðßíáêáò 2. Óýãêñéóç ôùí ìåôñïýìåíùí ðáñáìÝôñùí ôùí ïìÜäùí Ã êáé Ä (ðñéí ôçí åìöÜíéóç êáñäéïôïîéêþí
åêäçëþóåùí) ìå ôéò ïìÜäåò åëÝã÷ïõ Á êáé Â.

ÐáñÜìåôñïò ÏìÜäá Ã ÏìÜäá OìÜäá Ä ÏìÜäá p
(ðñï èåñáðåßáò) ÅëÝã÷ïõ Á (ðñï èåñáðåßáò) ÅëÝã÷ïõ Â
n=19 n=20 n=31 n=20

TÄÄÁÊ(mm) 48,3+/-5,7 47,6+/-6,2 49,1+/- 5,1 47,65+/-6 NS
ÔÓÄÁÊ(mm) 31,9+/-5,1 28,6+/6 32,3+/-4,2 28,9+/6,2 NS
ÊÅ(%) 64+/-6 66+/-5,5 64,0+/-5,8 69+/-9,8 NS
ÊÂ(%) 35+/-4 36+/-5 34,8+/-4,4 38+/-9,2 NS
LA(mm) 29+/-3 31+/-4 32+/-5 31,3+/-4,9 NS
TNF-a(pg/ml) ND ND ÍD ND
IL-2(pg/ml) ND ND ND ND
IL-6(pg/ml) 1,8+/-3,2 1,3+/-3 5,6+/-4,0 1,32+/-3 NS
IL-3(pg/ml) ND ND ND ND ÍS
IL-4(pg/ml) ND ND ND ND NS
IL-8(pg/ml) ND ND ND ND NS
IL-1b(pg/ml) ND ND ND ND NS
Pro-BNP(pg/ml) 31,7+/-8,6 22+/-12 68+/-5 31+/-13 NS

ÓõíôìÞóåéò: ÔÄÄÁÊ= ôåëïäéáóôïëéêÞ äéÜìåôñïò áñéóôåñÞò êïéëßáò ÔÓÄÁÊ= ôåëïóõóôïëéêÞ äéÜìåôñïò áñéóôåñÞò
êïéëßáò, LA=áñéóôåñüò êüëðïò, KE=êëÜóìá åîþèçóçò, ÊÂ=êëÜóìá âñÜ÷õíóçò, IL=Éíôåñëåõêßíç, ND=ìç áíé÷íåýóé-
ìï, NS=ìç óôáôéóôéêÜ óçìáíôéêü
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Ðßíáêáò 3. Óýãêñéóç ôùí ìåôñïýìåíùí ðáñáìÝôñùí ôçò ïìÜäáò Ã (n=19) ðñéí êáé ìåôÜ ôçí åìöÜíéóç êáñäéïôï-
îéêþí åêäçëþóåùí.

ÐáñÜìåôñïò Ðñéí ôçí Ýíáñîç ÊáôÜ ôçí åìöÜíéóç p
ôçò èåñáðåßáò êáñäéïôïîéêþí åêäçëþóåùí

ÔÄÄÁÊ(mm) 48,3+/-5,7 59,5+/-5,5 <0,001
ÔÓÄÁÊ(mm) 31,9+/-5,1 44,0+/-4,0 <0,001
ÊÅ(%) 64+/-6 46,7+/-4,3 <0,001
ÊÂ(%) 35+/-4 23,8+/-2,7 <0,001
LA(mm) 29+/-3 39+/-7 <0,001
TNF-a(pg/ml) ND 100,2+/-26 <0,001
IL-2(pg/ml) ND 17,4+/-35 NS
IL-6(pg/ml) 1,8+/-3,2 9,3+/-4,1 <0,001
IL-3(pg/ml) ND 0,9+/-1,2 NS
IL-4(pg/ml) ND 1,5+/-2,2 NS
IL-8(pg/ml) ND 83+/-160 NS
IL-1b(pg//ml) ND 0,5+/-1,4 NS
Pro-BNP(pg/ml) 31,7+/-8,6 1451+/-175,9 <0,001

Ðßíáêáò 4. Óõó÷Ýôéóç ôçò âáñýôçôáò ôùí óõìðôùìÜôùí ôçò êáñäéáêÞò áíåðÜñêåéáò ìå ôá åðßðåäá ôùí öëåãìï-
íùäþí êõôôáñïêéíþí, ôïõ Pro-BNP êáé ôïõ êëÜóìáôïò åîþèçóçò (ÊÅ).

Óõìðôþìáôá Áäõíáìßá Äýóðíïéá Ïñèüðíïéá Ïîý
Åýêïëç Êüðùóçò ÐáñïîõóìéêÞ Ðíåõìïíéêü
êüðùóç íõ÷ôåñéíÞ ïßäçìá

äýóðíïéá

Áñéèìüò Áóèåíþí (%) 9(47,8%) 5(26,3%) 2(10,5%) 3(15,7%)
IL-6 pg/ml 9,85 12,7 18,4 22,3
TNF-a pg/ml 47 63 89 108
Pro-BNP pg/ml 453 794 1056 1428
KE (êëÜóìá åîþèçóçò) 43 40 37,5 36

Ðßíáêáò 5. ÌåôáâïëÝò ôùí ìåôñïýìåíùí ðáñáìÝôñùí äýï êáé Ýîé ìÞíåò áðü ôçí èåñáðåßá ôçò êáñäéáêÞò
áíåðÜñêåéáò.

×ñüíïò

ÐáñÜìåôñïò ÊáôÜ ôçí Äýï ìÞíåò p ¸îé ìÞíåò p
ÅìöÜíéóç ìåôÜ ìåôÜ
Êáñäéïôïîéêþí
Åêäçëþóåùí

TNF-a (pg/ml) 100,2+/-26 41,30+/-61,67 <0,001 18,11+/-21,92 <0,001
IL-6 (pg/ml) 9,3+/-4,1 4,63+/-4,2 <0,001 2,36+/-4,08 <0,001
Pro-BNP (pg/ml) 1451+/-175,9 431+/-59,3 <0,001 129+/-11 <0,001
ÔÄÄÁÊ (mm) 59,5+/-5,5 56,3+/-5,3 <0,001 55,3+/-4,4 <0,001
ÔÓÄÁÊ (mm) 44+/-4,0 40,9+/-3,9 <0,001 40,1+/-3,7 <0,001
ÊÅ (%) 46,7+/-4,3 52,26+/-5,0 <0,001 56,26+/-4,96 <0,001
ÊÂ (%) 23,8+/-2,7 27,31+/-3,26 <0,001 29,94+/-3,6 <0,001
LA (mm) 39+/-7 35+/-2,9 <0,001 33,9+/-2,4 <0,001

èåñáðåßá ôùí ãõíáéêþí ìå ìåôáóôáôéêü êáñêßíï
ôïõ ìáóôïý êáé õðåñÝêöñáóç ôïõ õðïäï÷Ýá HER2.
ÐïëëÝò ìåëÝôåò Ý÷ïõí åðéâåâáéþóåé ôï èåñáðåõ-
ôéêü ôçò üöåëïò, äéüôé åëáôôþíåé ôïí êßíäõíï
èáíÜôïõ êáôÜ 20% êáé áõîÜíåé ôçí åðéâßùóç êáôÜ

9 ìÞíåò8. Óå ôõ÷áéïðïéçìÝíåò ìåëÝôåò áðïäåß-
÷ôçêå üôé ç áðïôåëåóìáôéêüôçôá ôçò áõîÜíåé üôáí
÷ïñçãåßôáé óå óõíäõáóìü ìå Üëëá êõôôáñïôïîéêÜ
öÜñìáêá (ôáîÜíåò, âéíïñåëðßíç )9-11. ¼ìùò, ç
áõîáíüìåíç êëéíéêÞ åìðåéñßá áðü ôç ÷ñÞóç ôçò
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TñáóôïõæïõìÜìðçò Ýäåéîå êáé ôçí ôïîéêüôçôá ôïõ
öáñìÜêïõ êáé éäßùò ôçí êáñäéïôïîéêüôçôá. Óå
ðñüóöáôåò ìåëÝôåò äéáðéóôþèçêå üôé ç êáñäéï-
ôïîéêüôçôá áíÝñ÷åôáé óôï 27% üôáí ç Tñáóôïõ-
æïõìÜìðç óõíäõÜæåôáé ìå áíèñáêõêëßíç êáé êõ-
êëïöùóöáìßäç, åíþ ìåéþíåôáé óôï 13% üôáí óõí-
äõÜæåôáé ìå paclitaxel12. Áíôßèåôá, üôáí ÷ïñçãåß-
ôáé óáí ìïíïèåñáðåßá, ç êáñäéïôïîéêüôçôá ìåéþ-
íåôáé óôï 4%. Ç ôõ÷áéïðïéçìÝíç ìåëÝôç CREC,
ðåñéëÜìâáíå 469 ãõíáßêåò ìå ìåôáóôáôéêü êáñêß-
íï ôïõ ìáóôïý, êáé óõíÝêñéíå ôçí êáñäéïôïîéêü-
ôçôá ôïõ óõíäõáóìïý TñáóôïõæïõìÜìðçò êáé ÷ç-
ìåéïèåñáðåßáò ìå ôçí áíôßóôïé÷ç ôçò Tñáóôïõ-
æïõìÜìðçò ùò ìïíïèåñáðåßá. Ç êáñäéïôïîéêüôç-
ôá ôïõ óõíäõáóìïý áíèñáêõêëßíç+êõêëïöùóöá-
ìßäç+ ôñáóôïõæïõìÜìðç áíÞëèå óôï 27%, ôïõ
óõíäõáóìïý áíèñáêõêëßíç+ êõêëïöùóöáìßäç Þôáí
8%, ôïõ óõíäõáóìïý paclitaxel+Trastuzumab 13%.
Ç êáñäéïôïîéêüôçôá åßôå ôçò paclitaxel åßôå ôçò
TñáóôïõæïõìÜìðçò ùò ìïíïèåñáðåßá, Þôáí 1%
êáé 3-7%, áíôßóôïé÷á. Ç èíçôüôçôá ëüãù ôçò êáñ-
äéïôïîéêüôçôáò, Þôáí 1% ôüóï óôçí ïìÜäá ôùí
ãõíáéêþí ðïõ åëÜìâáíå ÷çìåéïèåñáðåßá êáé Tñá-
óôïõæïõìÜìðç, üóï êáé ó’ áõôÝò ðïõ åëÜìâáíáí
ìïíïèåñáðåßá ìå TñáóôïõæïõìÜìðç13.

Óôç äéêÞ ìáò ìåëÝôç ç êáñäéïôïîéêüôçôá ôçò
ôñáóôïõæïõìÜìðçò Þôáí 38% (19 áðü ôéò 50 ãõ-
íáßêåò), åíþ ç èíçôüôçôá 6% (3 áðü 50 ãõíáß-
êåò) ëüãù ìç áíôéññïðïýìåíçò êáñäéáêÞò áíå-
ðÜñêåéáò. ÅðéðëÝïí, 18 áðü ôéò 50 ãõíáßêåò (36%)
åìöÜíéóáí ðïéêßëïõ âáèìïý áíåðÜñêåéá ôçò ìé-
ôñïåéäïýò âáëâßäáò. Ïé äéáöïñÝò óôçí óõ÷íüôç-
ôá êáñäéïôïîéêüôçôáò êáé ôç èíçôüôçôá ôçò äé-
êÞò ìáò ìåëÝôçò áðïäßäïíôáé óôï üôé ïé ãõíáßêåò
Ýëáâáí áõîçìÝíç ïëéêÞ áèñïéóôéêÞ äüóç åðéñïõ-
ìðéêßíçò (>900mg/m2 Ýíáíôé 450mg/m2 óôéò Üë-
ëåò ìåëÝôåò), õðÞñîå óõã÷ïñÞãçóç ôáîáíþí ìå
åðéñïõìðéêßíç ðñéí Ýîé ìÞíåò êáé ðñïçãÞèçêå áêôé-
íïâïëßá ôïõ çìéèùñáêßïõ (ðñï åîáìÞíïõ êáé ðå-
ñéóóüôåñï). Ç ðéï óõ÷íÞ åêäÞëùóç êáñäéïôïîéêü-
ôçôáò Þôáí, áäõíáìßá-åýêïëç êüðùóç óôï 47,8%
ôùí ãõíáéêþí, áêïëïýèçóå ç äýóðíïéá êüðùóçò
óôï 26,3%, ïñèüðíïéá-ðáñïîõíôéêÞ íõ÷ôåñéíÞ äý-
óðíïéá óôï 10,5% êáé ôÝëïò ïîý ðíåõìïíéêü ïß-
äçìá óôï15,7%. Óôéò ãõíáßêåò ðïõ åìöÜíéóáí
óïâáñÝò êáñäéïôïîéêÝò åêäçëþóåéò Ýãéíå äéáêï-
ðÞ ôçò TñáóôïõæïõìÜìðçò êáé öáñìáêåõôéêÞ áíôé-
ìåôþðéóç ôçò êáñäéáêÞò áíåðÜñêåéáò ìå äéïõñç-
ôéêÜ, á-ÌÅÁ, äáêôõëßôéäá êáé ìéêñÝò äüóåéò â-áíá-
óôïëÝá. Ç áðÜíôçóç óôç èåñáðåßá áíÞëèå óôï
84%, åíþ ç óõìðôùìáôïëïãßá ôùí áóèåíþí âåë-
ôéþèçêå êáôÜ Ýíá ìå äýï óôÜäéá êáôÜ NYHA.
ÁíÜëïãá ðïóïóôÜ âåëôßùóçò ðáñáôçñÞèçêáí êáé

óôç ìåëÝôç CREC (79%), êáèþò êáé óå Üëëåò
ìåëÝôåò13. Ç TñáóôïõæïõìÜìðç ÷ïñçãÞèçêå îáíÜ
üôáí óôáèåñïðïéÞèçêå ç êëéíéêÞ åéêüíá ôùí áóèå-
íþí êáé üôáí ôï êëÜóìá åîþèçóçò ôçò áñéóôåñÞò
êïéëßáò Þôáí >40%, ÷ùñßò äéáêïðÞ ôçò èåñáðåßáò
ãéá ôçí êáñäéáêÞ áíåðÜñêåéá. Ôá åðßðåäá ôçò
ðñïïñìüíçò ôïõ íáôñéïõñçôéêïý ðåðôéäßïõ (pro-
BNP) óôïí ïñü ôùí áóèåíþí åìöÜíéóáí õøçëÞ
åõáéóèçóßá (95%) óôç äéÜãíùóç ôçò êáñäéáêÞò
áíåðÜñêåéáò, ó÷åôßæïíôáí ìå ôçí âáñýôçôá ôçò
êáñäéáêÞò áíåðÜñêåéáò êáé ìå ôçí âåëôßùóç ôçò
êáñäéáêÞò ëåéôïõñãßáò ìåôÜ áðü ôçí êáôÜëëçëç
öáñìáêåõôéêÞ áãùãÞ. Ïé ðéèáíïß ìç÷áíéóìïß ôçò
êáñäéïôïîéêÞò äñÜóçò ôçò TñáóôïõæïõìÜìðçò
åßíáé ïé áêüëïõèïé: ï áíôáãùíéóìüò ôçò éäéïóõ-
óôáóéáêÞò äñÜóçò ôçò ïäïý HER2 óôçí êõôôáñé-
êÞ áíÜðôõîç, ç åðéôÜ÷õíóç ôçò áðïäüìçóçò ôçò
ðñùôåÀíçò ôùí õðïäï÷Ýùí HER2, ç ðñïáãùãÞ
ôçò ðñïóÝëêõóçò êõôôÜñùí ôïõ áíïóïðïéçôéêïý
óõóôÞìáôïò êáé ç êáôáóôñïöÞ ôùí íåïðëáóìáôé-
êþí êõôôÜñùí ìÝóù ôïõ ìç÷áíéóìïý êõôôáñïôï-
îéêüôçôáò êáé ç åëÜôôùóç ôçò äñáóôçñéüôçôáò
ôïõ áõîçôéêïý ðáñÜãïíôá ôïõ áããåéáêïý åíäïèç-
ëßïõ (VEGF) êáèþò êáé Üëëùí áããåéïãåíåôéêþí
ðáñáãüíôùí 2-5.

Áðü ôçí äéêÞ ìáò ìåëÝôç äåí ðñïÝêõøáí áðï-
äåßîåéò ïé ïðïßåò íá åíï÷ïðïéïýí óáöåßò ðáèïãå-
íåôéêïýò ìç÷áíéóìïýò. Ùóôüóï, ç ðñüêëçóç ôùí
êáñäéïôïîéêþí åêäçëþóåùí ó÷åôßæïíôáí ìå ôá
áõîçìÝíá åðßðåäá ôùí êõôôáñïêéíþí IL-6 êáé TNF-
a óôïí ïñü ôùí áóèåíþí. Ïé öëåãìïíþäåéò êõô-
ôáñïêßíåò åßíáé ãíùóôü üôé óõììåôÝ÷ïõí óôçí
åìöÜíéóç ðïëëþí åêäçëþóåùí ôïõ óõíäñüìïõ
ôçò êáñäéáêÞò áíåðÜñêåéáò. Åðéäñïýí óôç ëåé-
ôïõñãéêüôçôá êáé óôçí áíáäéáìüñöùóç ôçò áñé-
óôåñÞò êïéëßáò14-21, ðñïêáëïýí äõóëåéôïõñãßá ôïõ
åíäïèçëßïõ22 -24 êáé áôñïößá ôùí ðåñéöåñéêþí
ìõþí25. Ç ðáñïõóßá ôùí HER2 õðïäï÷Ýùí, óôá
ìõïêáñäéáêÜ êýôôáñá åßíáé ãíùóôü üôé ó÷åôßæåôáé
ìå ôçí éêáíüôçôá áõôþí ôùí êõôôÜñùí ãéá õðåñ-
ôñïöéêÞ áðÜíôçóç, üðùò åðßóçò êáé óôçí ðáñå-
ìðüäéóç ôçò áðïðôùôéêÞò äéáäéêáóßáò26-32. Ï ìç-
÷áíéóìüò ìå ôïí ïðïßï ïé HER2 õðïäï÷åßò áóêïýí
ôçí êáñäéïðñïóôáôåõôéêÞ ôïõò äñÜóç äåí åßíáé
áðüëõôá óáöÞò. Öáßíåôáé üôé óõììåôÝ÷ïõí óôçí
åíåñãïðïßçóç óçìáíôéêþí ìåôáâïëéêþí äñüìù-
í,üðùò ôçò áðïðñùôåÀíçò-1 (apï-1) êáé ôïõ ðõ-
ñçíéêïý ðáñÜãïíôá Kb (NF-Êb). Ç apï-1 ñõèìßæåé
ôçí Ýêöñáóç ìéáò ïìÜäáò êáñäéáêþí ðñùôåúíþí
ðïõ åßíáé õðåýèõíåò ãéá ôçí ðñüêëçóç õðåñôñï-
ößáò, åíþ ï ÍF-Kb ñõèìßæåé ôá ãïíßäéá ðïõ åëÝã-
÷ïõí ôçí áðÜíôçóç ôùí êõôôÜñùí óôï stress. Ç
åíåñãïðïßçóç ôïõ NF-Kb åìðïäßæåé ôçí áðüðôù-
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óç ôçí ïðïßá åðÜãåé ï TNF-a. Ï áðïêëåéóìüò
ôùí HER2 äéåõêïëýíåé ôçí áðüðôùóç. ¸ôóé åíþ
åßíáé áðüëõôá åðéèõìçôüò ãéá ôïí Ýëåã÷ï ôçò
êáêïÞèåéáò ôïõ ìáóôïý, ëåéôïõñãåß áíáóôáëôéêÜ
óôçí ðñïóðÜèåéá ôùí ìõïêáñäéáêþí êõôôÜñùí
íá áðïêáôáóôÞóïõí ôçí âëÜâç ðïõ ðñïêëÞèçêå
áðü ôéò áíèñáêõêëßíåò (åðéñïõìðéêßíç óå äüóç
>900mg/m2). O áðïêëåéóìüò ôïõò óôåñåß áðü ôï
ìõïêáñäéáêü êýôôáñï ôçí ðñïóáñìïóôéêÞ õðåñ-
ôñïößá êáé ôçí áíáóôïëÞ ôçò áðüðôùóçò, áðá-
ñáßôçôá óôçí áíáäéáìüñöùóç ôçò áñéóôåñÞò êïé-
ëßáò. Áõôü Ý÷åé ùò áðïôÝëåóìá ôç äéÜôáóç êáé ôç

óöáéñéêÞ äéáìüñöùóç ôçò áñéóôåñÞò êïéëßáò, êá-
èþò êáé ôç äéÜôáóç ôïõ ìéôñïåéäéêïý äáêôõëßïõ
ðïõ ïäçãåß óå áíåðÜñêåéá ôçò ìéôñïåéäïýò âáë-
âßäáò. Óõíåðþò ï áðïêëåéóìüò ôùí ìõïêáñäéá-
êþí HER2 õðïäï÷Ýùí ðéèáíüí ðñïêáëåß ôçí åì-
öÜíéóç ìõïêáñäéïðÜèåéáò áðü ôñáóôïõæïõìÜìðç.
ÔÝëïò ãéá ôç ìåßùóç ôçò êáñäéïôïîéêüôçôÜò ôçò
èá ìðïñïýóå íá ðñïôáèåß ç ïëéêÞ áèñïéóôéêÞ äüóç
ôçò åðéñïõìðéêßíçò íá ìçí îåðåñíÜ ôá 450 mg/
m2 Þ áí áõôü äåí åßíáé äõíáôü íá ðñïôéìÜôáé ç
÷ñÞóç ôçò ëéðïóùìéáêÞò åðéñïõìðéêßíçò.

ABSTRACT

D. PLATOGIANNIS, C. LAFARAS, G. GALAKTIDOU, A. KORTSARIS, E. HATZINIKOLAOU,
TH. BISHINIOTIS, D. HATSERAS: Prevalence of heart failure in women with metastatic
breast cancer during Trastuzumab treatment

Introduction: Trastuzumab is a monoclonal antibody used for the treatment of women with
metastatic breast cancer and Her-2 receptor overexpression.The administration of trastuzumab
commonly induces cardiotoxicity (congestive heart failure, mitral valve regurgitation). The aim
of this study was the evaluation of the incidence of cardiotoxic events and the possible
mechanism of the cardiovascular toxicity in women with metastatic breast cancer under
trastuzumab therapy. Methods: Fifty consecutive women, (mean age 51,range30-68 years)
with metastatic breast cancer who were under trastuzumab treatment (2 mg/kg/week after an
initial dose of 4mg/Kg) were included in this study. In all of them 6 cycles of FEC chemothe-
rapy had been proceeded. All our patients underwent (a) routine cardiologic examination,(b)
ecg and echocardiogram (c) calculation of proinflammatory cytokine levels (IL-1b,IL-2,IL-3,IL-
4,IL-6,IL-8,TNF-a) and pro-BNP (brain natriouretic peptide) levels. The patients were examined
before trastuzumab administration,monthly and by the appearance of cardiotoxic manifestatio-
ns. Results: Symptoms of congestive heart failure observed in 19/50 patients (38%) and
echocardiography / Doppler examination revealed mitral valve regurgitation in 18/50. At the
time of clinically important cardiotoxicity there was significant increase in IL-6,TNF-a,and pro-
BNP values. Conclusion: The incidence of cardioltoxicity in women with metastatic breast
cancer under trastuzumab following anthracycline chemotherapy is high (38%) and is commonl-
y manifested as heart failure. It is possibly mediated by Her-2 blockade and increased IL-6 and
TNF-a levels. Key-words: Cardiotoxicity,trastuzumab,Her-2 receptor,proinflammatory cytokines.
Forum of Clinical Oncology 4 (4):252-259, 2005.
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ÐÑÙÔÏÔÕÐÇ ÌÅËÅÔÇ

Áíïóïúóôï÷çìéêÞ ìåëÝôç ðáñáãüíôùí

ôçò áããåéïãÝíåóçò êáé ôçò ðñùôåüëõóçò

óôá êáñêéíþìáôá Üãíùóôçò ðñùôïðáèïýò åóôßáò

Â. Êáñáâáóßëçò1,2, Â. ÌáëÜìïõ-ÌÞôóç3, Å. Ìðñéáóïýëçò1, Å. ÔóÜíïõ3, Å. Êßôóïõ4,
È. Öþôóçò5 ×. Êáëüöùíïò6, Ã. Öïýíôæçëáò7, Í. Ðáõëßäçò1

ÐÅÑÉËÇØÇ
Ôá êáêïÞèç íåïðëÜóìáôá Üãíùóôçò ðñùôïðáèïýò åóôßáò (ÊÁÐÅ) áðïôåëïýí ìéá åôåñïãåíÞ
ïìÜäá åðéèåôéêþí óõìðáãþí üãêùí, ôùí ïðïßùí ç âéïëïãéêÞ ôáõôüôçôá åëÜ÷éóôá åßíáé ãíù-
óôÞ ìÝ÷ñé óÞìåñá. Óêïðüò ôçò ìåëÝôçò Þôáí ç äéåñåýíçóç ôçò Ýêöñáóçò áããåéïãåíåôéêþí
êáé ðñùôåïëõôéêþí ðáñáãüíôùí óôï ÊÁÐÅ óáí ðéèáíü äåßêôç åðéèåôéêüôçôáò. Óå âéïðôéêü
õëéêü ðáñáößíçò 81 ðåñéðôþóåùí ÊÁÐÅ åêôéìÞèçêáí ìå áíïóïúóôï÷çìåßá á) ç ìéêñïáãåéáêÞ
ðõêíüôçôá (MÐ) ìå ôçí Ýêöñáóç ôïõ CD-34 áíôéãüíïõ, ç Ýêöñáóç ôïõ VEGF êáé ôçò èñïì-
âïóðïíôßíçò -1 (TSP-1) êáé â) ç Ýêöñáóç ôùí ìåôáëëïðñùôåúíáóþí 2 êáé 9 (MMP-2, MMP-9)
êáé ôïõ áíáóôïëÝá ôïõò TIMP-1. Ç äéÜìåóç ôéìÞ ôçò ÌÐ Þôáí 69 ìéêñïáããåßá/mm2. Õøçëüôå-
ñç ÌÐ ðáñáôçñÞèçêå óôéò ëéãüôåñï åõíïúêÝò ðåñéðôþóåéò ÊÁÐÅ. Áíïóïúóôï÷çìéêÞ Ýêöñáóç
ôïõ VEGF áíé÷íåýèçêå óôï óýíïëï ôùí ðåñéðôþóåùí êáé ôçò TSP-1 óôï 80%. ÐáñáôçñÞèçêå
èåôéêÞ óõó÷Ýôéóç ìåôáîý ôçò MÐ êáé ôïõ VEGF êáé áñíçôéêÞ ìåôáîý ôçò MÐ êáé ôçò TSP-1.
Â) Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôçò MMP-2 áíé÷íåýèçêå óôï 69%, ôçò MMP-9 óôï 52% êáé ôïõ
TIMP-1 óôï 75% ôùí ðåñéðôþóåùí. Äåí äéáðéóôþèçêå óõó÷Ýôéóç ìåôáîý ôùí MMP-2 êáé
MMP-9 ìå ôïí TIMP-1. ×áìçëüôåñá åðßðåäá TIMP-1 óõó÷åôßóèçêáí ìå êáëýôåñç åðéâßùóç
(7.5 vs. 10.5 ìÞíåò). ÓõìðåñáóìáôéêÜ ïé ìç÷áíéóìïß ôçò áããåéïãÝíåóçò êáé ôçò ðñùôåüëõóçò
âñÝèçêáí åíåñãïðïéçìÝíïé óôï ÊÁÐÅ. Ï VEGF êáé ï TIMP-1 èá ìðïñïýóáí íá áðïôåëÝóïõí
ðéèáíïýò ìïñéáêïýò èåñáðåõôéêïýò óôü÷ïõò, óå ìéá ïìÜäá áóèåíþí ðïõ ç åðéâßùóÞ ôïõò
ðáñáìÝíåé öôù÷Þ. ËÝîåéò êëåéäéÜ: áããåéïãÝíåóç, ìåôÜóôáóç, ðñùôåüëõóç, êáñêßíïò áãíþ-
óôïõ ðñùôïðáèïýò åóôßáò, VEGF, ÌÐ, TSP-1, MMP-2, MMP-9, TIMP-1.  ÂÞìá ÊëéíéêÞò Ïãêï-
ëïãßáò 2005, 4 (4):260-272.
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ÅéóáãùãÞ

Ôá êáêïÞèç íåïðëÜóìáôá Üãíùóôçò ðñùôï-
ðáèïýò åóôßáò (ÊÁÐÅ) áðïôåëïýí ðåñßðïõ ôï 3%
ôïõ óõíüëïõ ôùí áíèñþðéíùí íåïðëáóéþí êáé
áíôéðñïóùðåýïõí ìéá åôåñïãåíÞ ïìÜäá ìåôáóôá-
ôéêþí üãêùí ãéá ôïõò ïðïßïõò ç ðñùôïðáèÞò
åóôßá äåí ìðïñåß íá áíé÷íåõèåß êáôÜ ôï ÷ñüíï
ôçò áñ÷éêÞò äéÜãíùóçò, ðáñÜ ôçí åíäåëå÷Þ äéá-
ãíùóôéêÞ Ýñåõíá1. Ç ðñþéìç äéáóðïñÜ, ôï áðñü-
âëåðôï ìåôáóôáôéêü ðñüôõðï êáé ç åðéèåôéêüôç-
ôá áðïôåëïýí ôá êïéíÜ ÷áñáêôçñéóôéêÜ ôùí üãêùí
áõôþí. Áí êáé ç öõóéêÞ éóôïñßá ôùí ÊÁÐÅ Ý÷åé
åðáñêþò ÷áñáêôçñéóèåß, åíôïýôïéò ç óå âÜèïò
Ýñåõíá ãéá ôçí áíáæÞôçóç ôçò ìïñéáêÞò ôïõò
ôáõôüôçôáò ðáñáìÝíåé ðåñéïñéóìÝíç2-4.

Ãéá ôçí åîÝëéîç ôçò ìåôáóôáôéêÞò äéáäéêáóßáò
ç áããåéïãÝíåóç êáé ç ðñùôåüëõóç áðïôåëïýí äýï
êáèïñéóôéêÜ âÞìáôá. Ç áããåéïãÝíåóç, ï ó÷çìáôé-
óìüò íÝùí áããåßùí, åßíáé ïõóéáóôéêÞ äéáäéêáóßá
ãéá ôçí áýîçóç ôùí ðåñéóóüôåñùí üãêùí ôüóï
êáôÜ ôï áñ÷éêü ôïõò óôÜäéï, áëëÜ êáé êáôÜ ôï
óôÜäéï ôçò áíÜðôõîçò ôùí ìåôáóôÜóåùí óå áðï-
ìáêñõóìÝíåò ðåñéï÷Ýò ôïõ ïñãáíéóìïý. Ç áããåéï-
ãÝíåóç ðñïêýðôåé áðü äéáôáñá÷Þ ôçò éóïññïðßáò
ðñïáããåéïãåíåôéêþí êáé áíôéáããåéïãåíåôéêþí
ðáñáãüíôùí ìå õðåñï÷Þ ôùí ðñþôùí, ùò áðÜ-
íôçóç ôùí åíäïèçëéáêþí êõôôÜñùí êáé ôïõ ðá-
ñáêåßìåíïõ óôñþìáôïò óôá åñåèßóìáôá ðïõ ðñïÝñ-
÷ïíôáé áðü ôá êáñêéíéêÜ êýôôáñá. Áðü ôá ðéï
ìåëåôçìÝíá ìüñéá ðïõ åìðëÝêïíôáé óôç äéáäéêá-
óßá ôçò áããåéïãÝíåóçò åßíáé ï áããåéáêüò áõîçôé-
êüò ðáñÜãïíôáò ôïõ åíäïèçëßïõ (VEGF) êáé ç
èñïìâïóðïíôßíç-1 (TSP-1), åíþ ðïóïôéêÜ ç áã-
ãåéïãÝíåóç åêôéìÜôáé ìå ôç ìÝôñçóç ôçò ìéêñïáã-
ãåéáêÞò ðõêíüôçôáò (ÌÐ)5.

Ç éêáíüôçôá ôùí êáñêéíéêþí êõôôÜñùí íá åãêá-
èßóôáíôáé êáé áíáðôýóóïíôáé óå áðïìáêñõóìåíåò
ðåñéï÷Ýò (ìåôÜóôáóç), åîáñôÜôáé áðü ôç äõíáôü-
ôçôÜ ôïõò íá äéáóðïýí êáé íá äéÝñ÷ïíôáé áðü
äéáäï÷éêÝò âáóéêÝò ìåìâñÜíåò, ïé ïðïßåò ðáßæïõí
ôï ñüëï öñáãìïý. Êåíôñéêü ñüëï óôç äéÜóðáóç
ôùí ìåìâñáíþí êáé ôç äéçèçóç ôùí êáñêéíéêþí
êõôôÜñùí ðáßæïõí ïé ìåôáëëïðñùôåéíÜóåò (MMP),
ìéá ìåãÜëç ïéêïãÝíåéá ðñùôåïëõôéêþí åíæýìùí6,7.
Áðü ôç Üëëç, ïé áíáóôïëåßò ôùí MMP, TIMP, öÜ-
íçêå íá Ý÷ïõí äéðëü ñüëï óôç ìåôÜóôáóç ôùí
üãêùí, ôüóï áíáóôÝëëïíôáò üóï êáé ðñïÜãïíôÜò
ôçí, áíÜëïãá ìå ôéò óõíèÞêåò ôïõ éóôéêïý ìéêñï-
ðåñéâÜëëïíôïò8. Ïé äéáäéêáóßåò ôçò áããåéïãÝíå-
óçò êáé ôçò ðñùôåüëõóçò åßíáé óõæåõãìÝíåò êáé
åîáñôþíôáé áðü êïéíïýò ñõèìéóôéêïýò ðáñÜãï-
íôåò9.

Óêïðüò ôçò ìåëÝôçò Þôáí ç áíß÷íåõóç ôçò
áíïóïéóôï÷çìéêÞò Ýêöñáóçò ôùí ðáñáãüíôùí ôçò
áããåéïãÝíåóçò, VEGF, TSP-1 êáé ÌÐ êáé ôùí
ðñùôåïëõôéêþí åíæýìùí MMP-2, MMP-9 êáé TIMP-
1 êáé ç óõó÷Ýôéóç ôüóï ìåôáîý ôïõò üóï êáé ìå
êëéíéêïðáèïëïãéêÝò ðáñáìÝôñïõò.

Õëéêü êáé ìåèüäïé

ÓõíïëéêÜ åðéëÝ÷èçêáí 81 ðåñéðôþóåéò ÊÁÐÅ
ðïõ äéáãíþóèçêáí êáé áíôéìåôùðßóèçêáí óå 3
ÐáíåðéóôçìéáêÜ ÏãêïëïãéêÜ êÝíôñá (Éùáííßíùí,
Ñßïõ êáé Èåóóáëïíßêçò) êáôÜ ÷ñïíéêü äéÜóôçìá
áðü ôïí ÉáíïõÜñéï ôïõ 1998 Ýùò ôïí ÄåêÝìâñéï
ôïõ 2003 ìå âÜóç ôç äéáèåóéìüôçôá ôïõ âéïðôé-
êïý õëéêïý êáé ôçí ðñüóâáóç óôïõò éáôñéêïýò
öáêÝëïõò. Ôï ðáèïëïãïáíáôïìéêü õëéêü áíáóêï-
ðÞèçêå áíåîÜñôçôá áðü äýï ðáèïëïãïáíáôüìïõò,
÷ùñßò ãíþóç ôçò ðñïçãïýìåíçò éóôïëïãéêÞò äéÜ-
ãíùóçò êáé åðéëÝ÷èçêå Ýíáò áíôéðñïóùðåõôéêïò
êáôÜ ðåñßðôùóç êýâïò ðáñáößíçò ãéá åöáñìïãÞ
áíïóïéóôï÷çìåßáò.

Ïé ðåñéðôþóåéò ðïõ åðéëÝ÷èçêáí äéá÷ùñßóèç-
êáí óå åõíïéêüôåñåò êáé ëéãüôåñï åõíïéêÝò õðïï-
ìÜäåò10. (Ôá ÷áñáêôçñéóôéêÜ ôùí áóèåíþí êáé ôá
äåäïìÝíá ðïõ áöïñïýí ôç èåñáðåßá êáé ôçí êëé-
íéêÞ Ýêâáóç ðáñáèÝôïíôáé óôïõò ðßíáêåò 1 êáé
2). ×áìçëÞò äéáöïñïðïßçóçò êáñêéíþìáôá êáôá-
íïìÞò ìÝóçò ãñáììÞò, èçëþäç áäåíïêáñêßíùìá
ôçò ðåñéôïíáúêÞò êïéëüôçôáò, ìïíÞñçò åóôßá áäå-
íïêáñêéíþìáôïò ìáó÷áëéáßùí ëåìöáäÝíùí, ðëá-
êþäåò êáñêßíùìá ëåìöáäÝíùí ðåñéï÷Þò ôñá÷Þ-
ëïõ êáé ÷áìçëÞò äéáöïñïðïßçóçò íåõñïåíäïêñé-
íéêÜ êáñêéíþìáôá ÷áñáêôçñßæïíôáé ùò åõíïúêüôå-
ñïé õðüôõðïé. Áíôßèåôá, ìåôáóôáôéêü áäåíïêáñêß-
íùìá Þðáôïò, ðïëëáðëÝò óðëá÷íéêÝò åíôïðßóåéò
êáé åêôåôáìÝíç ïóôéêÞ ìåôáóôáôéêÞ íüóïò ÷áñá-
êôçñßæïíôáé ùò ëéãüôåñï åõíïúêïß õðüôõðïé ÊÁÐÅ.

Ïé ðåñéóóüôåñïé áóèåíåßò (78%) áíôéìåôùðß-
óèçêáí ìå ÷çìåéïèåñáðåßá ìå ðëáôéíïý÷ï óõíäõá-
óìü, åíþ 4 áóèåíåßò ìå åãêåöáëéêÝò ìåôáóôÜóåéò
Ýëáâáí ïëïêñÜíéá áêôéíïâïëßá. ÁíôéêåéìåíéêÞ áíôá-
ðüêñéóç óôç ÷çìåéïèåñáðåßá äéáðéóôþèçêå óå 34
áóèåíåßò (53%), åíþ Ýíáò áóèåíÞò ìå åãêåöáëé-
êÝò ìåôáóôÜóåéò áíôáðïêñßèçêå óôçí áêôéíïèåñá-
ðåßá. Ç äéÜìåóç åðéâßùóç üëùí ôùí áóèåíþí Þôáí
10.5 ìÞíåò (ãñÜöçìá 1). Ïé áóèåíåßò ôçò ïìÜäáò
åõíïéêüôåñçò ðñüãíùóçò Ýíá ïñéáêá õøçëüôåñï
ðïóïóôü áíôáðüêñéóçò óôç èåñáðåßá (Fisher’s t-
test, p = 0.04) êáé ìéá ó÷åôéêÜ êáëýôåñç åðéâßùóç
11.5 Ýíáíôé 8.5 months (p = 0.01).

Ïé áããåéïãåíåôéêïß ðáñÜãïíôåò ìåëåôÞèçêáí
óôï óýíïëï ôùí ðåñéóôáôéêþí, åíþ ïé ðñùôåïëõ-
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Ðßíáêáò 1. ÊëéíéêÜ ÷áñáêôçñéóôéêÜ ôùí áóèåíþí ôçò ìåëÝôçò

×áñáêôçñéóôéêÜ No (%)

Áóèåíåßò 81
Öýëï

¢íäñåò 39 48
Ãõíáßêåò 42 52

Çëéêßá (Ýôç)
ÄéÜìåóç 66
Äéáêýìáíóç 37-84

ÊáôÜóôáóç öõóéêÞò éêáíüôçôáò (PS)
ÄéÜìåóç
Äéáêýìáíóç 0-3

Éóôïëïãéêüò ôýðïò
Áäåíïêáñêéíþìáôá 62 77

ÊáëÞò êáé ìÝóçò äéáöïñïðïßçóçò 27 43
Ðôù÷Þò äéáöïñïðïßçóçò 35 57

Áäéáöïñïðïßçôá êáñêéíþìáôá 15 18
Ìå íåõñïåíäïêñéíéêïýò ÷áñáêôÞñåò 5 33
¢ëëá áäéáöïñïðïßçôá íåïðëÜóìáôá 11 67
Ðëáêþäç êáñêéíþìáôá 4 5

ÌåôáóôáôéêÝò åóôßåò êáôÜ ôç äéÜãíùóç
ÇðáôéêÝò Þ/êáé ðïëëáðëÝò óðëá÷íéêÝò åíôïðßóåéò 17 21
ËåìöáäåíéêÞ íüóïò 23 29
ÌåóïèùñÜêéï - ïðéóèïðåñéôüíáéï 17 74
Ìáó÷áëéáßá ÷þñá 2 9
Ôñá÷çëéêÞ ÷þñá 4 17
ÐåñéôïíáúêÞ êïéëüôçôá 19 23

ÁäåíïêáñêéíùìÜôùóç ðåñéôïíáßïõ óå ãõíáßêåò 14 74
ÊáêïÞèçò áóêßôçò êáé Üëëåò åóôßåò 5 26

ÐíåõìïíéêÝò ìåôáóôÜóåéò 5 6
ÏóôéêÝò ìåôáóôÜóåéò 5 6
ÅãêåöáëéêÝò ìåôáóôÜóåéò 4 5
Íåõñïåíäïêñéíéêïß üãêïé 4 5
ÐïëëáðëÝò ìåôáóôáôéêÝò åóôßåò 4 5

Ðßíáêáò 2. Êëéíéêïß õðüôõðïé ÊÁÐÅ êáé ç êëéíéêÞò ôïõò Ýêâáóç.

No (%)

Õðüôõðïé
 Åõíïúêïß 50 62
 Ìç åõíïúêïß 31 38
Èåñáðåõôéêïß ÷åéñéóìïß
 ×çìåéïèåñáðåßá (ìå âÜóç ôçí ðëáôßíá) 64 78
 Áêôéíïèåñáðåßá 4 6
ÄéÜìåóç åðéâßùóç (ìÞíåò)
 ¼ëïé ïé áóèåíåßò 10.5
 ÅõíïúêÝò ðåñéðôþóåéò 11.5
 Ìç åõíïúêÝò ðåñéðôþóåéò 8.5

ôéêïß ðáñÜãïíôåò óå 75 ðåñéðôþóåéò, ëüãù åîÜ-
íôëçóçò ôïõ õëéêïý.

Áíïóïúóôï÷çìåßá

Óå éóôéêÝò ôïìÝò ðáñáößíçò ðÜ÷ïõò 5 mm,

ðïõ åß÷áí ðñïçãïõìÝíùò ìïíéìïðïéçèåß óå öïñ-
ìáëäåýäç, åöáñìüóèçêå áíïóïéóôï÷çìéêÞ ìÝèï-
äïò óôñåðôáâéäßíçò-âéïôßíçò (ìÝèïäïò LSAB).
ÓõíïðôéêÜ ïé ôïìÝò ðáñáößíçò õðÝóôçóáí áðï-
ðáñáößíùóç óå äéÜëõìá îõëüëçò êáé áöõäÜôùóç.
Óôç óõíÝ÷åéá åìâáðôßóôçêáí óå ñõèìéóôéêü äéÜ-
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ôñçóç ôùí íåïáããåßùí Ýãéíå áðü äýï ðáñáôçñç-
ôÝò, áíåîÜñôçôá, ÷ùñßò íá õðÜñ÷åé ãíþóç ôùí
êëéíéêþí ðëçñïöïñéþí. Ãéá ôïõò óêïðïýò ôçò
óôáôéóôéêÞò áíÜëõóçò ï êáèïñéóìüò õøçëÞò êáé
÷áìçëÞò ÌÐ Ýãéíå ìå üñéï (cut off point) ôç äéÜ-
ìåóç ôéìÞ ôïõ CD 34.

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôïõ VEGF ðáñáôç-
ñÞèçêå êáôåîï÷Þí óôá åðéèçëéáêÜ êýôôáñá áëëÜ
êáé óå óôñùìáôéêÜ. Ãéá ôç óôáôéóôéêÞ áíÜëõóç
÷ñçóéìïðïéÞèçêå ìüíï ç åðéèçëéáêÞ Ýêöñáóç. Ãéá
ôçí åêôßìçóç ôïõ VEGF óõíõðïëïãßóèçêå ç ÷ñù-
óôéêÞ Ýíôáóçò(0= áñíçôéêÞ Ýêöñáóç, 1= ìéêñÞ
Ýíôáóç, 2=ìÝôñéá Ýíôáóç êáé 3= õøçëÞ Ýíôáóç
êáé ôï ðïóïóôü ôùí íåïðëáóìáôéêþí êõôôÜñùí
ðïõ åìöÜíéæáí êõôôáñïðëáóìáôéêÞ áíïóïáíôéäñá-
óôéêüôçôá (0, 1: <25%, 2: 26-50% êáé 3: >50%). Ç
áíïóïéóôï÷çìéêÞ Ýêöñáóç êáèïñéæüôáí áðü ôï
Üèñïéóìá ôùí åðéìÝñïõò ÷áñáêôçñéóôéêþí. ÌÝãé-
óôï Üèñïéóìá Þôáí ôï 6. Ïé ôéìÝò 1-2 áíôéðñïóþ-
ðåõáí ÷áìçëÞ Ýêöñáóç, ç ôéìÞ 3 åíäéÜìåóç êáé
ôéìÝò >3 õøçëÞ Ýêöñáóç ôïõ VEGF.

Ç Áíïóïéóôï÷çìéêÞ Ýêöñáóç ôçò TSP-1 Ýãéíå
ìå âÜóç ôç ÷ñùóôéêÞ Ýíôáóç ôçò óôñùìáôéêÞò
Ýêöñáóçò(0= áñíçôéêÞ Ýêöñáóç, 1= ìéêñÞ Ýíôá-
óç, 2=ìÝôññéá Ýíôáóç êáé 3= õøçëÞ Ýíôáóç).

Ðñùôåïëõôéêïß ðáñÜãïíôåò

Áíóïúóôï÷çìéêÞ Ýêöñáóç ôùí MMP-2, MMP-9
êáé TIMP-1 ðáñáôçñÞèçêå êáôåîï÷Þí óôá íåï-
ðëáóìáôéêÜ êýôôáñá êáé ëéãüôåñï óôïõò éíïâëÜ-
óôåò êáé ôá ëåìöïêýôôáñá. Ç óôñùìáôéêÞ Ýêöñá-
óç ôùí ðñùôåñïëõôéêþí ðáñáãüíôùí, áí êáé åêôé-
ìÞèçêå, äåí óõìðåñéëÞöèçêå óôç óôáôéóôéêÞ áíÜ-
ëõóç. Ãéá ôçí åêôßìçóç ôùí ðáñáãüíôùí ôçò ðñù-
ôåüëõóçò óõíõðïëïãßóèçêå ï âáèìüò ôçò ÷ñù-
óôéêÞò Ýíôáóçò (0= áñíçôéêÞ Ýêöñáóç, 1= ìéêñÞ
Ýíôáóç, 2=ìÝôññéá Ýíôáóç êáé 3= õøçëÞ Ýíôáóç)
êáé ôï ðïóïóôü ôùí íåïðëáóìáôéêþí êõôôÜñùí
ðïõ åìöÜíéæáí êõôôáñïðëáóìáôéêÞ áíïóïáíôéäñá-
óôéêüôçôá (0: áñíçôéêÞ ÷ñþóç, 1: <25%, 2: 26-
50% êáé 3: >50%). Ç áíïóïúóôï÷çìéêÞ Ýêöñáóç
êáèïñéæüôáí áðü ôï Üèñïéóìá ôùí åðéìÝñïõò
÷áñáêôçñéóôéêþí. Ãéá ôïõò óêïðïýò ôçò óôáôéóôé-
êÞò áíÜëõóçò ï äéá÷ùñéóìüò õøçëÞò êáé ÷áìç-
ëÞò Ýêöñáóçò Ýãéíå ìå üñéï (cut off point) ôç
äéÜìåóç ôéìÞ ôçò áíïóïéóôï÷çìéêÞò âáèìïíüìç-
óçò.

ÓôáôéóôéêÝò äïêéìáóßåò

Ç áíïóïúóôï÷çìéêÞ Ýêöñáóç ôùí ðáñáãüíôùí
ôçò ðñùôåüëõóçò êáé ôçò áããåéïãÝíåóçò áíáëý-

ÃñÜöçìá 1. Åðéâßùóç ôïõ óõíüëïõ ôùí áóèåíþí ìå
ÊÁÐÅ ôçò ìåëÝôçò.

ëõìá êéôñéêïý ïîÝïò (0,1m, pH 0,6) êáé áêïëïý-
èùò ôïðïèåôÞèçêáí äýï öïñÝò óå öïýñíï ìé-
êñïêõììÜôùí áðü 15 ëåðôÜ. ¸ðåéôá üëåò ïé ôï-
ìÝò åðùÜóèçêáí ãéá 30 ëåðôÜ ìå ìåèáíïëéêü
äéÜëõìá õðåñïîåéäßïõ ôïõ õäñïãüíïõ 0,3% ãéá
êáôáóôïëÞ ôçò åíäïãåíïýò äñáóôçñéüôçôáò ôçò
õðåñïîåéäÜóçò. Óôç óõíÝ÷åéá åöáñìüóèçêáí ôá
êáôÜ ðåñßðôùóç ìïíïêëïíéêÜ áíôéóþìáôá ðïíôé-
êþí Ýíáíôé ôùí áíèñþðéíùí áíôéãüíùí CD34
(code M 7165, Dako) óå äéÜëõóç 1/50 â) VEGF
Ab-3 (code Jh121, Neomarkers) óå äéÜëõóç 1/50
ã) thrombospondin (code Mob 315, DBS) óå äéÜ-
ëõóç 1/50, ä) MMP-2 (MNCL-MMP-2-507, Novo-
castra) óå äéÜëõóç 1/3000, å) MMP-9 (NCL-MMP-
9, Novocastra) óå äéÜëõóç 1/2000 êáé óô) TIMP-1
(NCL-TIMP-1, Novocastra) óå äéÜëõóç 1/30. üëåò
ïé äéáëýóåéò Ýãéíáí óå äéÜëõìá TBS-1% BSA êáé
áêïëïýèçóå ïëïíýêôéá åðþáóç óå üëåò ôéò ðåñé-
ðôþóåéò. Ç áíïóïéóôï÷çìéêÞ åêôßìçóç Ýãéíå ìå
ôç ÷ñÞóç ôïõ çëåêôñïíéêïý ìéêñïóêïðßïõ.

Áîéïëüãçóç ôçò áíïóïúóôï÷çìéêÞò ÷ñþóçò

Áããåéïãåíåôéêïß ðáñÜãïíôåò

Ç ÷ñþóç ôùí åíäïèçëéáêþí êõôôÜñùí ìå ôï
áíôßóùìá CD34 ÷ñçóéìïðïéÞèçêå ãéá ôçí åêôßìç-
óç ôçò ÌÐ. ÊÜèå îå÷ùñéóôÞ ïìÜäá èåôéêþí óôï
CD34 êõôôÜñùí èåùñÞèçêå üôé áðïôåëåß Ýíá
ìåôñÞóéìï íåïáããåßï. Ç ýðáñîç âáóéêÞò ìåìâñÜ-
íçò äåí Þôáí áðáñáßôçôç ãéá ôç äéÜêñéóç ôùí
íåïáããåßùí. Ìåãáëýôåñïé áããåéáêïß ó÷çìáôéóìïß
ðïõ Ýöåñáí ëåðôü ìõúêü ÷éôþíá áðïêëåßóèçêáí
áðü ôç ìÝôñçóç. Ùò ÌéêñïáããåéáêÞ ðõêíüôçôá
(ÌÐ) ïñßóèçêå ç ìÝóç ôéìÞ ôùí ðáñáôçñïýìåíùí
ìéêñïáããåßùí óå ôñåéò ðåñéï÷Ýò õøçëÞò íåïáã-
ãåßùóçò (hot spots) óå ìåãÝèõíóç ÷ 400. Ç ìÝ-
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èçêå ôüóï ìåôáîý ôùí åðéìÝñïõò ðáñáãüíôùí
ìåôáîý ôïõò, üóï êáé ùò ðñïò äéÜöïñåò êëéíé-
êïðáèïëïãéêÝò ðáñáìÝôñïõò ðïõ Ý÷ïõí ðñïãíù-
óôéêÞ óçìáóßá óôá ÊÁÐÅ (çëéêßá, éóôïëïãéêÞ äéá-
öïñïðïßçóç, êëéíéêÝò õðïïìÜäåò, áíôáðüêñéóç óôç
÷çìåéïèåñáðåßá êáé ç åðéâßùóç). ×ñçóéìïðïéÞèç-
êáí ïé äïêéìáóßåò áêñéâïýò ðéèáíüôçôáò ôïõ Fisher,
ç áíÜëõóç ðáëéíäñüìéóçò (logistic regression anal-
ysis), ç äïêéìáóßá student,s (t-test äýï äåéãìÜ-
ôùí) ãéá Ýëåã÷ï ôçò äéáöïñïðïßçóçò ôùí ôéìþí
ìåôáîý ôùí äéáöüñùí êëéíéêïðáèïëïãéêþí ðáñá-
ìÝôñùí, ôï äéÜãñáììá Kapplan-Meier ãéá ôçí åêôß-
ìçóç ôçò åðéâßùóçò êáé ç äïêéìáóßá log-rag ãéá
óýãêñéóç ôçò êáìðýëçò åðéâßùóçò áíÜìåóá óå
ïìÜäåò áóèåíþí ìå äéáöïñåôéêÝò ôéìÝò ôùí áã-
ãåéïãåíåôéêþí êáé ðñùôåïëõôéêþí ðáñáãüíôùí.
Ãéá ôç óôáôéóôéêÞ áíÜëõóç êáé ôá ãñáöéêÜ ÷ñçóé-
ìïðïéÞèçêáí ôá óôáôéóôéêÜ õðïëïãéóôéêÜ ðñïãñÜì-
ìáôá Graphpad Instat version 3.05 (Graphpad
Software, Inc, San Diego, CA) and Prism version
4 (Graphpad Software, Inc, San Diego, CA).

ÁðïôåëÝóìáôá

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôùí VEGF, CD 3, êáé
TSP-1

Ç Áíïóïéóôï÷çìéêÞ Ýêöñáóç ôùí VEGF CD
34 êáé TSP-1 áîéïëïãÞèçêå êáé óôéò 81 ðåñéðôþ-
óåéò ôçò ìåëÝôçò.

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôïõ VEGF

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôïõ VEGF ðáñáôç-
ñÞèçêå óôï êõôôáñüðëáóìá ôùí íåïðëáóìáôéêþí
êýôôáñùí óå üëåò ôéò ìåëåôçèÝíôåò ðåñéðôþóåéò.
Ç äéÜìåóç ôéìÞ ôïõ áíïóïéóôï÷çìéêïý áèñïßóìá-
ôïò Þôáí 5 (ìå äéáêýìáíóç 3-6). Ç áíïóïéóôï÷ç-
ìéêÞ Ýêöñáóç Þôáí éó÷õñÞ óôçí ðëåéïøçößá ôùí
ðåñéðôþóåùí (83%) êáé åíäéÜìåóç óôï õðüëïéðï
17%. (Ðßíáêáò 3) Ç Ýíôáóç ôçò ÷ñùóôéêÞò ðá-

ñïõóßáæå åôåñïãÝíåéá ìåôáîý ôùí äåéãìÜôùí ìå
ðåñéï÷Ýò ðïëý éó÷õñÞò áëëÜ êáé áóèåíÝóôåñçò
Ýíôáóçò. Óå ìéêñü áñéèìü äåéãìÜôùí ðáñáôçñÞ-
èçêå åðßóçò åóôéáêÞ óôñùìáôéêÞ Ýêöñáóç ôïõ
VEGF ðïõ áöïñïýóå êõñßùò ìáêñïöÜãá êáé éíï-
âëÜóôåò. ×áñáêôçñéóôéêÞ áíïóïéóôï÷çìéêÞ ÷ñþ-
óç ôïõ VEGF áðåéêïíßæåôáé óôçí åéêüíá 1.

ÌéêñïáããåéáêÞ ðõêíüôçôá

Áíïóïéóôï÷çìéêÞ Ýêöñáóç ôïõ CD34 áíôéãü-
íïõ ðáñáôçñÞèçêå óôï óýíïëï ôùí ðåñéðôþóåùí.
Ç äéÜìåóç ôéìÞ ôùí ðáñáôçñïýìåíùí íåïáããåßùí
óôéò ðåñéï÷Ýò ôçò õøçëüôåñçò íåïáããåßùóçò Þôáí
59 ìéêñïáããåßá/mm2 (äéÜìåóç ôéìÞ 16-300 mm2).
(Ðßíáêáò 3) ×áñáêôçñéóôéêÞ áíïóïéóôï÷çìéêÞ ÷ñþ-
óç ôïõ CD34 áðåéêïíßæåôáé óôçí åéêüíá 2. Ðáñá-
ôçñÞèçêå èåôéêÞ óõó÷Ýôéóç ôçò ÌÐ ìå ôïí VEGF
(Spearman r = 0.36, p = 0.0016).

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôçò TSP-1

Ç TSP-1 áíé÷íåýèçêå êáôÜ áðïêëåéóôéêüôçôá
óôá óôñùìáôéêÜ êýôôáñá ãýñù áðü ôï íåüðëáóìá.
ÈåôéêÞ áíïóïéóôï÷çìéêÞ ÷ñþóç ðáñáôçñÞèçêå óå
ðïóïóôü 80%. Óôï 20% ôùí ðåñéðôþóåùí ç Ýíôá-
óç ôçò áíïóïéóôï÷çìéêÞò ÷ñþóçò ÷áñáêôçñßóèç-
êå éó÷õñÞ êáé óôï 60% áóèåíÞò êáé åíäéÜìåóç.
(Ðßíáêáò 3) ×áñáêôçñéóôéêÞ áíïóïéóôï÷çìéêÞ ÷ñþóç
ôçò TSP-1 áðåéêïíßæåôáé óôçí åéêüíá 3. Ðáñáôç-
ñÞèçêå áñíçôéêÞ óõó÷Ýôéóç ôçò ÌÐ ìå ôç TSP-1
(Spearman r = -0.3426, p = 0.003).

Áíïóïéóôï÷çìéêÞ åêöñáóç ôùí MMP-2, MMP-
9 ÊÁÉ TIMP-1

Ç Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôùí MMP-2, MMP-
9 êáé TIMP-1 áîéïëïãÞèçêå óôéò 75 áðü ôéò 81
ðåñéðôþóåéò ôçò ìåëÝôçò, ëüãù åîÜíôëçóçò ôïõ
õëéêïý.

Ðßíáêáò 3. Áíïóïéóôï÷çìéêÞ Ýêöñáóç ôùí ðáñáãüíôùí ôçò áããåéïãÝíåóçò: CD 34, VEGF êáé TSP-1.

VEGF TSP-1 MVD (CD34)

Áíïóïéóôï÷çìéêü Üèñïéóìá

ÄéÜìåóç ôéìÞ 5 2 59 ìéêñïáããåßá/ mm2
(äéáêýìáíóç) 2-6 0-3 16-300

×áñáêôçñéóìüò áíïóïéóôï÷çìéêÞò Ýêöñáóçò

ÁñíçôéêÞ 0 20
ÁóèåíÞò 0 30
ÅíäéÜìåóç 17 30
Éó÷õñÞ 83 20
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Åéêüíá 1. Éó÷õñÞ êõôôáñïðëáóìáôéêÞ áíïóïúóôï÷çìé-
êÞ ÷ñþóç ôùí íåïðëáóìáôéêþí êõôôÜñùí ãéá ôïí VEGF
óå ðåñßðôùóç ÷áìçëÞò äéáöïñïðïßçóçò áäåíïêáñêé-
íþìáôïò áãíþóôïõ ðñùôïðáèïýò åóôßáò. Åðéóçìáßíå-
ôáé ôï ÷áñáêôçñéóôéêü êïêêéþäåò ðñüôõðï ôçò ÷ñþ-
óçò êáé ç êáôÜ ôüðïõò áóèåíÞò áíôßäñáóç ôùí óôñù-
ìáôéêþí êõôôÜñùí. (ìåãÝèõíóç x400)

Ðßíáêáò 4. Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôùí ðáñáãüíôùí ôçò ðñùôåüëõóçò MMP-2, MMP-9 êáé TIMP-1

MMP-2 MMP-9 TIMP-1

Áíïóïúóôï÷çìéêü Üèñïéóìá

ÄéÜìåóç ôéìÞ 4 0 3
Äéáêýìáíóç 0-6 0-5 0-6

×áñáêôçñéóìüò ôçò áíïóïúóôï÷çìéêÞò Ýêöñáóçò (%)

ÁñíçôéêÞ 31 51 21
ÁóèåíÞò êáé åíäéÜìåóç 20 13 35
Éó÷õñÞ 49 36 44

Åéêüíá 2. Ðåñßðôùóç ÷áìçëÞò äéáöïñïðïßçóçò ÊÁÐÅ
ðïõ ðáñïõóéÜæåé õøçëÞ ðõêíüôçôá íåïðëáóìáôéêþí
íåïáããåßùí, ÷áñáêôçñéæüìåíá ìå ôï áíôéãüíï CD 34
(ìåãÝèõíóç x200).

Åéêüíá 3. ÄéÜ÷õôç éó÷õñÞ áíïóïáíôéäñáóôéêüôçôá ôçò
åîùêõôôÜñéáò ïõóßáò óôçí TSP 1, ðëçóßïí íåïðëá-
óìáôéêÞò ðåñéï÷Þò (ìåãÝèõíóç x400)

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôçò MMP-2

Ç MMP-2 âñÝèçêå èåôéêÞ óôï êõôôáñüðëáóìá
ôùí íåïðëáóìáôéêþí êõôôÜñùí óå ðïóïóôü 69%.
Ç äéÜìåóç ôéìÞ ôïõ áíïóïéóôï÷çìéêïý áèñïßóìá-
ôïò Þôáí 4 (äéáêýìáíóç 0-6). Óôï õðüëïéðï 31%
ç áíïóïéóôï÷çìéêÞ ÷ñþóç ôçò MMP-2 ÷áñáêôç-
ñßóèçêå ùò áñíçôéêÞ. Óôéò ìéóÝò ó÷åäüí ðåñé-
ðôþóåéò (49%) ç Ýêöñáóç ôçò MMP-2 ÷áñáêôçñß-
óèçêå éó÷õñÞ êáé óôï 20% ùò áóèåíÞò êáé åíäéÜ-
ìåóç. ÁóèåíÞò óôñùìáôéêÞ Ýêöñáóç ôçò MMP-1
ðáñáôçñÞèçêå óå ðïóïóôü <30% ôùí èåôéêþí
ðåñéðôþóåùí. (Ðßíáêáò 4) ×áñáêôçñéóôéêÞ áíï-
óïéóôï÷çìéêÞ ÷ñþóç ôçò MMP-2 áðåéêïíßæåôáé
óôçí åéêüíá 4.

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôçò MMP-9

Ç MMP-9 âñÝèçêå èåôéêÞ óôï êõôôáñüðëáóìá
ôùí íåïðëáóìáôéêþí êõôôÜñùí óôéò ìéóÝò ó÷å-
äüí ðåñéðôþóåéò (ðïóïóôü 49%), åíþ óôéò õðü-
ëïéðåò Þôáí áñíçôéêÞ (ðïóïóôü 51%). Ç äéÜìåóç
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Åéêüíá 4. Éó÷õñÞ ìå åíäéÜìåóç êõôôáñïðëáóìáôéêÞ
÷ñþóç ôçò MMP 2 ðïõ åíôïðßæåôáé êõñßùò óôá åðéèç-
ëéáêÜ êýôôáñá óå ðåñßðôùóç áäåíïêáñêéíþìáôïò áãíþ-
óôïõ ðñùôïðáèïýò åóôßáò. (ìåãÝèõíóç x400)

Åéêüíá 5. ÄéÜ÷õôç êõôôáñïðëáóìáôéêÞ áíïóïáíôéäñá-
óôéêüôçôá ôçò MMP 9 óå ðåñßðôùóç áäåíïêáñêéíþìá-
ôïò áãíþóôïõ ðñùôïðáèïýò åóôßáò. (ìåãÝèõíóç x200)

ôéìÞ ôïõ áíïóïúóôï÷çìéêïý áèñïßóìáôïò Þôáí 0
(äéáêýìáíóç 0-5). Éó÷õñÞ Ýêöñáóç ôçò MMP-9
ðáñáôçñÞèçêå óôï 36% ôùí ðåñéðôþóåùí, åíþ
óôï õðüëïéðï 13% ç Ýêöñáóç Þôáí áóèåíÞò êáé
åíäéÜìåóç. ÁóèåíÞò óôñùìáôéêÞ Ýêöñáóç ôçò
MMP-9 ðáñáôçñÞèçêå óå ðïóïóôü <25% ôùí
èåôéêþí ðåñéðôþóåùí. (Ðßíáêáò 4) ×áñáêôçñéóôé-
êÞ áíïóðïéóôï÷çìéêÞ ÷ñþóç ôçò MMP-9 áðåéêï-
íßæåôáé óôçí åéêüíá 5.

Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôïõ TIMP-1

ÈåôéêÞ áíïóïúóôï÷çìéêÞ Ýêöñáóç ôïõ TIMP-1
ðáñáôçñÞèçêå óå ðïóïóôü 79%, åíþ óôï õðüëïé-

ðï 21% ç ÷ñþóç Þôáí áñíçôéêÞ. Ç äéÜìåóç ôéìÞ
ôïõ áíïóïúóôï÷çìéêïý áèñïßóìáôïò Þôáí 3 (äéá-
êýìáíóç 0-6). Óôï 44% ôùí ðåñéðôþóåùí ç áíï-
óïéóôï÷çìéêÞ ÷ñþóç ÷áñáêôçñßóèçêå éó÷õñÞ, åíþ
óôï 35% áóèåíÞò êáé åíäéÜìåóç. ÁóèåíÞò óôñù-
ìáôéêÞ Ýêöñáóç ôïõ TIMP-1 ðáñáôçñÞèçêå óå
ðïóïóôü <40% ôùí èåôéêþí ðåñéðôþóåùí (Ðßíá-
êáò 4). ×áñáêôçñéóôéêÞ áíïóðïéóôï÷çìéêÞ ÷ñþóç
ôïõ TIMP-1 áðåéêïíßæåôáé óôçí åéêüíá 6. Äåí ðá-
ñáôçñÞèçêå óõó÷Ýôéóç ìåôáîý ôùí MMP êáé ôïõ
TIMP-1. Åðßóçò äåí ðáñáôçñÞèçêå óõó÷Ýôéóç ôïõ
VEGF êáé ôçò ÌÐ ìå ôïõò ðáñÜãïíôåò ôçò ðñù-
ôåüëõóçò.

Óõó÷Ýôéóç ôçò áíïóïúóôï÷çìéêÞò Ýêöñáóçò
ìå êëéíéêïðáèïëïãéêÝò ðáñáìÝôñïõò

Õøçëüôåñç íåïáããåßùóç ðáñáôçñÞèçêå óôéò
ëéãüôåñï åõíïúêÝò ðåñéðôþóåéò ÊÁÐÅ (70 Ýíáíôé
46 ìéêñïáããåßá/ mm2, ñ=0.034). Åíôïýôïéò äåí
ðáñáôçñÞèçêå óôáôéóôéêÞ óõó÷Ýôéóç ìå ôçí åðé-
âßùóç. Åðßóçò äåí ðáñáôçñÞèçêå óõó÷Ýôéóç ôçò
ÌÐ ìå ôçí éóôïëïãéêÞ äéáöïñïðïßçóç, ôçí çëéêßá
êáé ôçí áíôáðüêñéóç óôç ÷çìåéïèåñáðåßá. ¼ìïéá
ãéá ôïí VEGF êáé ôç TSP-1 äåí ðáñáôçñÞèçêáí
óõó÷åôßóåéò ìå ôéò êëéíéêïðáèïëïãéêÝò ðáñáìÝ-
ôñïõò ðïõ áíáëýèçêáí. (Ðßíáêáò 5)

Ç Ýêöñáóç ôïõ TIMP-1 âñÝèçêå óôáôéóôéêÜ
óçìáíôéêÞ óôéò åõíïúêÝò ðåñéðôþóåéò ÊÁÐÅ (p =
0.005, Fisher’s Exact Test). Õøçëüôåñá åðßðåäá
TIMP-1 ó÷åôßóèçêáí ìå öôù÷üôåñç åðéâßùóç (7.5
Ýíáíôé 12 ìÞíåò, p=0.016). Äåí ðáñáôçñÞèçêå
óõó÷Ýôéóç ôçò Ýêöñáóçò ôïõ TIMP-1 ìå ôçí Ýê-
öñáóç ôùí MMP Þ ôéò õðüëïéðåò êëéíéêïðáèïëï-
ãéêÝò ðáñáìÝôñïõò. Åðßóçò äåí ðáñáôçñÞèçêå
óõó÷Ýôéóç ìåôáîý ôçò Ýêöñáóçò ôùí MMP êáé
ôùí êëéíéêïðáèïëïãéêþí ðáñáìÝôñùí ôçò ìåëÝ-
ôçò. (Ðßíáêáò 6)

ÓõæÞôçóç

Ç ìÝ÷ñé óÞìåñá Ýñåõíá ãéá ôçí áíáæÞôçóç ôçò
âéïëïãéêÞò ôáõôüôçôáò ôïõ ÊÁÐÅ ðáñáìÝíåé ðå-
ñéïñéóìÝíç. ÄéÜöïñåò ìåëÝôåò Ýäåéîáí ôçí õðå-
ñÝêöñáóç äéáöüñùí ïãêïðñùôåïíþí, áëëÜ äõóôõ-
÷þò, ëüãù ôçò áðïõóßá óõó÷åôßóåùí ìå êëéíéêï-
ðáèïëïãéêÝò ðáñáìÝôñïõò äåí óõíÝâáëáí áñêåôÜ
óôçí êáôáíüçóç ôùí ìïñéáêþí ìç÷áíéóìþí11-13.
Óôçí ðáñïýóá ìåëÝôç ìåëåôÞóáìå ôçí áíïóïï-
óôï÷çìéêÞ Ýêöñáóç äéáöüñùí ìïñßùí ðïõ åìðëÝ-
êïíôáé óôçí áããåéïãÝíåóç êáé ôçí ðñùôåüëõóç:
ôïõ óçìáíôéêüôåñïõ äéåãÝñôç ôçò áããåéïãÝíåóçò
VEGF, ôçò ðïóïôéêÞò Ýêöñáóçò ôçò áããåéïãÝíå-
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Ðßíáêáò 5. Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôùí ðáñáãüíôùí ôçò áããåéïãÝíåóçò CD34 (MVD), VEGF, and TSP-1 êáé
óõó÷Ýôéóç ìå êëéíéêïðáèïëïãéêÝò ðáñáìÝôñïõò.

ÐáñÜìåôñïò MVD (counts) VEGF (%) TSP-1 (%)

ÄéÜìåóç P ×áìçëü õøçëü P ×áìçëÞ ÕøçëÞ P
ôéìÞ value (<4) (≥3) value (<2)  (≥2) value
CD
34

Çëéêßá
< 65 62 20 80 35 27
> 65 58 ns 15 85 ns 22 16 ns
ÉóôïëïãéêÞ äéáöïñïðïßçóç

ÕøçëÞ êáé ìÝóç äéáöïñ. 55 3 28 12 20
×áìçëÞ äéáöïñ êáé 59 ns 14 55 ns 32 36 ns
áäéáöïñïðïßçôá

ÊëéíéêÝò õðïïìÜäåò
ÅõíïúêÝò 46 6 46 28 23
Ìç åõíïúêÝò 70 0.034 11 37 ns 22 27 ns

Èåñáðåõôéêü áðïôÝëåóìá
ÁíôáðïêñéèÝíôåò 58 11 39 22 28
Ìç áíôáðïêñéèÝíôåò 59 ns 4 46 ns 25 25 ns

Åðéâßùóç (ìÞíåò) 10.5 9.8 11 ns 10 10.5 ns

Ðßíáêáò 6. Áíïóïúóôï÷çìéêÞ Ýêöñáóç ôùí ðáñáãüíôùí ôçò ðñùôåüëõóçò MMP-2, MMP-9 êáé TIMP-1 êáé óõó÷Ý-
ôéóç ìå êëéíéêïðáèïëïãéêÝò ðáñáìÝôñïõò.

ÐáñÜìåôñïò MMP-2 (%) MMP-9 (%) TIMP-1 (%)

÷áìçëÞ ÕøçëÞ P ÁñíçôéêÞ ÈåôéêÞ P ×áìçëÞ ÕøçëÞ P
(<4)  (≥4)  value  value  (<3)  (≥3)  value

Çëéêßá
< 65 21 29 20 40 35 27
> 65 32 18 ns 15 25 ns 22 16 ns

ÉóôïëïãéêÞ
äéáöïñïðïßçóç

ÊáëÞò êáé ìÝóçò 32 34 23 19 12 20 ns
äéáöïñ.
×áìçëÞò äéáöïñ. 18 16 ns 33 25 ns 32 36 ns
Êáé áäéáöïñ

ÊëéíéêÝò õðïïìÜäåò
ÅõíïúêÝò 24 26 36 16 43 15
Ìç åõíïúêÝò 29 21 ns 26 22 ns 16 26 0.005

Èåñáðåõôéêü
áðïôÝëåóìá

ÁíôáðïêñéèÝíôåò 37 21 11 39 22 28
Ìç áíôáðïêñéèÝíôåò 31 11 ns 4 46 ns 25 25 ns
Åðéâßùóç (ìÞíåò) 11 9 ns 11.8 11.2 ns 12 7.5 0.016

óçò ðïõ åêöñÜæåôáé ìå ôç ÌÐ, ôïõ åíäïãåíÞ
áíôéáããåéïãåíåôéêïý ðáñÜãïíôá TSP-1, ôùí áíôé-
ðñïóùðåõôéêþí ìåëþí MMP-2 êáé MMP-9 áðü
ôçí ïéêïãÝíåéá ôùí ìåôáëëïðñùôåïíáóþí êáé ôïõ
áíáóôïëÝá TIMP-1.

ÓõíïëéêÜ, äåßîáìå üôé óôá ÊÁÐÅ õðÜñ÷åé ìéá
õøçëÞ áããåéïãåíåôéêÞ äñáóôçñéüôçôá áíáöïñéêÜ

ìå ôçí Ýêöñáóç ôïõ VEGF êáé ôçò ÌÐ. Óå ìéá
ðáñüìïéá áíïóïúóôï÷çìéêÞ ìåëÝôç ôïõ Hillen êáé
óõí. Ýãéíå ðñïóðÜèåéá óýãêñéóçò ôçò ÌÐ (åêôé-
ìïýìåíçò ìå ôïí ðáñÜãïíôá Willebrand êáé ìå ôï
CD34 ìåôáóôáôéêþí áäåíïêáñêéíùìÜôùí Þðáôïò
ðñïåñ÷üìåíùí áðü ÊÁÐÅ êáé áðü ãíùóôÝò ðñù-
ôïðáèåßò åóôßåò êáñêßíïõ ôïõ ìáóôïý êáé ôïõ
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åðéèçëéáêþí êõôôÜñùí êáé óôçí áíÜðôõîç ìåôá-
óôÜóåùí ðáñáìÝíåé áíôéöáôéêüò. In vitro ìåëÝôåò
Ý÷ïõí äåßîåé üôé ç TSP-1 ìðïñåß íá ðñïùèÞóåé
ôçí ðñïóêüëëçóç êáé ôçí äéÞèçóç ôùí êáñêéíé-
êþí êõôôÜñùí ìÝóù ôçò ñýèìéóçò ôïõ åíåñãï-
ðïéçôÞ ôçò ïõñïêéíÜóçò ôïõ ðëáóìéíïãüíïõ êáé
ôïõ õðïäï÷Ýá ôïõ21, ôçò åíåñãïðïßçóçò ôïõ TGF-
beta122 êáé ôçò åíåñãïðïßçóçò ôùí ìåôáëëïðñù-
ôåéíáóþí 2 êáé 923,24. Óå êëéíéêÝò ìåëÝôåò ç õðå-
ñÝêöñáóç ôçò TSP-1 Ý÷åé óõíäåèåß ìå áõîçìÝíç
ðéèáíüôçôá áíÜðôõîçò ìåôáóôÜóåùí êáé äõóìå-
íïýò êëéíéêÞ Ýêâáóçò óå ìéá ðëåéÜäá óõìðáãþí
üãêùí25-28. Åíôïýôïéò, Üëëåò êëéíéêÝò ìåëÝôåò
Ý÷ïõí äåßîåé üôé ç TSP-1 ó÷åôßæåôáé ìå ÷áìçëÞ
ÌÐ êáé åìðïäßæåé ôçí ðñüïäï êáé ôçí áíÜðôõîç
ôùí üãêùí áðïôåëþíôáò äåßêôç ÷áìçëüôåñçò åðé-
èåôéêüôçôáò êáé åõíïúêüôåñçò ðñüãíùóçò óå êáñ-
êéíþìáôá ìáóôïý, ðá÷Ýïò åíôÝñïõ êáé ïõñïäü÷ïõ
êýóôçò29-31. Óýìöùíá ìå ôá äéêÜ ìáò áðïôåëÝ-
óìáôá õðïèÝôïõìå üôé ç ó÷åôéêÜ ÷áìçëÞ Ýêöñá-
óç ôçò TSP-1 óôï ÊÁÐÅ áíôáíáêëÜ óå ìéá ó÷åôé-
êÞ êáôáóôïëÞ ôùí áíáóôáëôéêþí ìç÷áíéóìþí ôçò,
ãåãïíüò ðïõ åðßóçò óõìâÜëåé óôçí åðéèåôéêüôç-
ôá áõôþí ôùí üãêùí. Äõóôõ÷þò üìùò êáé ðÜëé
äåí âñÞêáìå óõó÷Ýôéóç ôçò TSP-1 ìå ôéò êëéíé-
êÝò õðïïìÜäåò ÊÁÐÅ êáé ôçí êëéíéêÞ ðïñåßá, ðé-
èáíþò ëüãù ôçò åôåñïãÝíåéáò ôïõ õëéêïý.

Ïé áóèåíåßò ìå ÊÁÐÅ Ý÷ïõí ãåíéêÜ äõóìåíÞ
ðñüãíùóç êáé ç äéÜìåóç åðéâßùóÞ ôïõò äåí îå-
ðåñíÜ ôïõò 10 ìÞíåò32,33. ÐñÝðåé íá ôïíßóïõìå
üôé õðü ôïí üñï ÊÁÐÅ óõìðåñéëáìâÜíïíôáé åôå-
ñïãåíåßò üãêïé ðïõ üìùò ïìáäïðïéïýíôáé ìáæß óå
äéÜöïñåò âéïëïãéêÝò êáé êëéíéêÝò ìåëÝôåò ãéá
óôáôéóôéêïýò ëüãïõò. Ùóôüóï ìåñéêïß áóèåíåßò,
ðáñüëï ðïõ áðïôåëïýí äéáêñéôÝò ïìÜäåò ìå éäéáß-
ôåñç âéïëïãéêÞ ôáõôüôçôá, Ý÷ïõí åõíïúêüôåñç
ðñüãíùóç êáé áðïëáìâÜíïõí ìåãáëýôåñçò åðé-
âßùóçò, áðü üôé ïé Üëëåò õðïïìÜäåò, åíôïýôïéò
åíôÜóóïíôáé óôïí üñï ÊÁÐÅ. ÔÝôïé åßíáé ïé íÝïé
áóèåíåßò ìå üãêïõò ìÝóçò êáôáíïìÞò êáé ïé ãõ-
íáßêåò ìå áäåíïêáñêéíùìÜôùóç ðåñéôïíáßïõ Þ
ìåìïíùìÝíç ìáó÷áëéáßá ëåìöáäåíïðÜèåéá34-37. Óôç
ìåëÝôç ìáò ç ÌÐ âñÝèçêå ÷áìçëüôåñç óôçí ïìÜäá
ôçò åõíïïêüôåñçò ðñüãíùóçò, áëëÜ ïýôå áõôÞ
ïýôå ï VEGF Þ ç TSP-1 ó÷åôßóèçêáí ìå ãíù-
óôïýò ðñïãíùóôéêïýò ðáñÜãïíôåò38. Ó÷åäüí ðá-
ñüìïéá áðïôåëÝóìáôá åß÷å êáé ç ìéêñÞ óå áñéèìü
ìåëÝôç ôïõ Hillen êáé óõí. ðïõ âñÞêáí óå çðáôé-
êÝò ìåôáóôÜóåéò ÊÁÐÅ üôé ç ÌÐ ó÷åôßóèçêå ìå
ïñéáêÞ ìéêñüôåñç åðéâßùóç39.

ÁíáöïñéêÜ ìå ôçí Ýêöñáóç ôùí ðñùôåïëõôé-
êþí ðáñáãüíôùí, âñÞêáìå ìéá äéáöïñåôéêïý âáè-
ìïý Ýêöñáóç ôùí MMP 2 êáé 9 óå ìåôáóôÜóåéò

Åéêüíá 6. ÄéÜ÷õôç åôåñïãåíÞò Ýêöñáóç ôçò TIMP-1
óå ðåñßðôùóç áäåíïêáñêéíþìáôïò áãíþóôïõ ðñùôï-
ðáèïýò åóôßáò. Äéáêñßíåôáé ç ðáñïõóßá ÷áñáêôçñéóôé-
êÞò êõôôáñïðëáóìáôéêÞò Ýêöñáóçò ôùí êáñêéíéêþí
êõôôÜñùí êáé ç ðáñïõóßá áóèåíïýò ÷ñþóçò ôùí óôñù-
ìáôéêþí êõôôÜñùí. (ìåãÝèõíóç x400)

ðá÷Ýïò åíôÝñïõ êáé ðáñáôÞñçóáí õøçëÞ ÌÐ êáé
óôéò äýï ïìÜäåò14. Óôç äéêÞ ìáò ìåëÝôç âñÝèçêå
õøçëüôåñç íåïáããåßùóç óôéò ëéãüôåñï åõíïéêÝò
õðïïìÜäåò ÊÁÐÅ. Ôá áðïôåëÝóìáôá áõôÜ ìðï-
ñïýí ùò Ýíá âáèìü íá åñìçíåýóïõí ôçí ìåãáëý-
ôåñç åðéèåôéêüôçôá êÜðïéùí õðïôýðùí ÊÁÐÅ.

Ï VEGF ðáßæåé êåíôñéêü ñüëï êáé ç ÌÐ áðï-
ôåëåß ôçí ðïóïôéêÞ Ýêöñáóç óôïí êáôáññÜêôç
ôçò áããåéïãÝíåóçò15. Ï VEGF âñÝèçêå íá åê-
öñÜæåôáé óôï êõôôáñüðëáóìá ôùí íåïðëáóìáôé-
êþí êõôôÜñùí óå üëåò ôéò ìåëåôçèÝíôåò ðåñé-
ðôþóåéò êáé óå ðïóïóôü 83% ðáñáôçñÞèçêå õðå-
ñÝêöñáóÞ ôïõ. Åðßóçò âñÝèçêå èåôéêÞ óõó÷Ýôéóç
ôçò Ýêöñáóç ôïõ VEGF ìå ôçí ÌÐ. Ðáñüìïéá
óõó÷Ýôéóç ôïõ VEGF êáé ôçò ÌÐ Ý÷åé âñåèåß íá
Ý÷åé ðñïãíùóôéêÞ áîßá óå ðïéêßëïõò üãêïõò16-18.
Áðïôý÷áìå üìùò íá êáôáäåßîïõìå ïðïéáäÞðïôå
óõó÷Ýôéóç ìå êëéíéêïðáèïëïãéêÝò ðáñáìÝôñïõò
(çëéêßá, éóôïëïãéêÞ äéáöïñïðïßçóç, êëéíéêÝò õðïï-
ìÜäåò, áíôáðüêñéóç óôç èåñáðåßá êáé åðéâßùóç),
ãåãïíüò ðïõ áðïäüèçêå óôçí ó÷åäüí áðüëõôç
õðåñÝêöñáóç ôïõ VEGF, óôçí õøçëÞ ôéìÞ ôçò
ÌÐ êáé óôçí åôåñïãÝíåéá ôïõ õëéêïõ.

Áðü ôçí Üëëç ðëåõñÜ, âñÞêáìå õðåñÝêöñáóç
ôçò TSP-1 óå ìüëéò 20% ôùí ðåñéðôþóåùí, åíþ
óôéò ìéóÝò ðåñéðôþóåéò âñÝèçêå áðïýóá Þ áóèå-
íþò åêöñáæüìåíç. ÅðéðëÝïí ðáñáôçñÞóáìå ìéá
áíôßóôñïöç óõó÷Ýôéóç ôçò TSP-1 ìå ôç ÌÐ, ãå-
ãïíüò ðïõ Ý÷åé åðéâåâáéùèåß êáé áðü Üëëåò ìåëÝ-
ôåò óå êáñêéíþìáôá ðáãêñÝáôïò êáé óôïìÜ÷ïõ19,20.
Ï ñüëïò ôçò TSP-1 óôïí ðïëëáðëáóéáóìü ôùí
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ÊÁÐÅ. Ç MMP-2 âñÝèçêå íá åêöñÜæåôáé óôá äýï
ôñßôá ôùí ìåëåôçìÝíùí ðåñéðôþóåùí êáé ç MMP-
9 óôéò ìéóÝò áðü áõôÝò. ÁõîçìÝíç Ýêöñáóç MMP-
2 êáé 9 Ý÷åé âñåèåß óå ðïëõÜñéèìïõò ôýðïõò óõ-
ìðáãþí üãêùí40,41. Ôï åðßðåäï ÝêöñáóÞò ôïõò
Ý÷åé óõó÷åôéóôåß ìå ôçí åðéèåôéêüôçôá ôùí üãêùí
êáé óõãêåêñéìÝíá ìå ôïí éóôïëïãéêü âáèìü êá-
êïÞèåéáò, ôï ðñï÷ùñçìÝíï êëéíéêü óôÜäéï, ôá
áõîçìÝíá ðïóïóôÜ õðïôñïðÞò êáé ôç öôù÷üôåñç
åðéâßùóç42-45. Åðßóçò ç Ýêöñáóç äéáöüñùí ìå-
ëþí ôçò ïéêïãÝíåéáò ôùí MMP Ý÷åé öáíåß üôé
áõîÜíåôáé óôá ðñï÷ùñçìÝíá óôÜäéá êáé ó÷åôßæå-
ôáé ìå ôçí åðéèåôéêüôçôá êáé ôç äçìéïõñãßá ìåôá-
óôÜóåùí46,47. Ùóôüóï êáé ðÜëé äåí êáôáäåßîáìå
óõó÷Ýôéóç ôçò Ýêöñáóçò ôùí MMP ìå ôçí åðé-
âßùóç, ç ïðïßá åßíáé ïýôùò Þ Üëëùò öôù÷Þ óôá
ÊÁÐÅ.

Ç óõíÝêöñáóç äéÜöïñùí ìåëþí ôçò ïéêïãÝ-
íåéáò ôùí MMP ìå ôïõò áíáóôïëåßò ôïõò öáßíå-
ôáé íá åßíáé Ýíá ãåíéêü ÷áñáêôçñéóôéêü ãíþñéóìá
ðïëëþí êáñêéíùìÜôùí48. Óå áõôÞí ôçí ìåëÝôç,
óçìáíôéêÞ óõíÝêöñáóç ôùí MMP-2 êáé 9 ìå ôïí
TIMP-1 ðáñáôçñÞèçêå óå Ýíá ìåãÜëï ðïóïóôü
ôùí ìåëåôçèÝíôùí ðåñéðôþóåùí ÊÁÐÅ. Ðáñüëáõ-
ôÜ äåí ðáñáôçñÞèçêå êáìéÜ óõó÷Ýôéóç ìåôáîý
ôùí MMP ìå ôïí TIMP-1. Áõôü åíäå÷ïìÝíùò åîç-
ãåßôáé áðü ôï ãåãïíüò üôé ï TIMP-1 åßíáé Ýíáò ìç
åéäéêüò áíáóôïëÝáò, áíáóôÝëëïíôáò ðáñÜëëçëá
ôç äñÜóç ðïëëáðëþí ìåëþí ôçò ïéêïãÝíåéáò ôùí
MMP49,50. ÅðéðëÝïí õðÜñ÷ïõí éó÷õñÜ âéâëéïãñá-
öéêÜ äåäïìÝíá ðïõ õðïóôçñßæïõí üôé ïé TIMP
Ý÷ïõí ðïëõðáñáãïíôéêÞ äñÜóç, ìå éäéüôçôåò ü÷é
ìüíï áíáóôáëôéêÝò áëëÜ êáé åõïäþôéêåò ôùí ìå-
ôáóôáôéêþí äéåñãáóéþí51.

ÕðåñÝêöñáóç ôïõ TIMP-1 Ý÷åé óõíäåèåß ìå
åìöÜíéóç ìåôáóôÜóåùí êáé åðïìÝíùò ÷åéñüôåñç
ðñüãíùóç óå áóèåíåßò ìå êáñêßíï ôïõ ðá÷Ýïò
åíôÝñïõ52 êáé êáñêßíï ôïõ ìáóôïý53-55, åíôïýôïéò

ç ÝêöñáóÞ ôïõ óôéò ìåôáóôÜóåéò äåí Ý÷åé ìåëå-
ôçèåß åðáñêþò ìÝ÷ñé óÞìåñá. Óôç äéêÞ ìáò ìåëÝ-
ôç ï TIMP-1 âñÝèçêå íá åêöñÜæåôáé óôçí ðëåéï-
øçößá ôùí ìåëåôçèÝíôùí ðåñéðôþóåùí ÊÁÐÅ êáé
ðåñßðïõ óôéò ìéóÝò áðü áõôÝò ç Ýêöñáóç èåùñÞ-
èçêå éó÷õñÞ. ÓçìáíôéêÜ õøçëüôåñç Ýêöñáóç TIMP-
1 ðáñáôçñÞèçêå óôéò ëéãüôåñï åõíïúêÝò ðåñéðôþ-
óåéò ÊÁÐÅ. Óôç ìïíïðáñáãïíôéêÞ áíÜëõóç, ç
õøçëüôåñç Ýêöñáóç TIMP-1 ó÷åôßóèçêå ìå ìé-
êñüôåñç åðéâßùóç (7.5 Ýíáíôé 12 ìçíþí), äåß÷íï-
íôáò ôïí ðéèáíü ðñïãíùóôéêü ôïõ ñüëï óôá ÊÁÐÅ,
áëëÜ êáé åîçãþíôáò åí ìÝñåé ôçí åðéèåôéêüôçôá
áõôþí ôùí õðïïìÜäùí.

Áí êáé ïé äéåñãáóßåò ôçò ðñùôåüëõóçò êáé ôçò
áããåéïãÝíåóçò äåí åßíáé áíåîÜñôçôåò áëëÜ óõ-
æåõãìÝíåò, åíåñãïðïéïýìåíåò êáé ñõèìéæüìåíåò
áðü êïéíïýò ðáñÜãïíôåò, åíôïýôïéò ç ôáõôü÷ñï-
íç ìåëÝôç äéáöüñùí ðáñáãüíôùí åßíáé ðïëý ðå-
ñéïñéóìÝíç. Óå äýï ìåëÝôåò ðïõ áöïñïýóáí êáñ-
êßíï ôïõ íåöñïý äåí âñÝèçêå óõó÷Ýôéóç ôçò Ýê-
öñáóçò ôïõ VEGF êáé ôçò ÌÐ ìå ôéò MMP-2 êáé
956;57. Óôç äéêÞ ìáò ìåëÝôç åðéóçò äåí âñÝèçêå
óõó÷Ýôéóç ôçò Ýêöñáóçò ôùí ðáñáãüíôùí ôçò
áããåéïãÝíåóçò ìå ôïõò ðáñÜãïíôåò ôçò ðñùôåü-
ëõóçò, ðéèáíþò ãéá ôïõò ëüãïõò ðïõ Ý÷ïõìå åîç-
ãÞóåé ðéï ðÜíù.

ÓõìðåñáóìáôéêÜ áðü ôá áðïôåëÝóìáôá ôçò
ìåëÝôçò ðñïêýðôåé üôé ïé ìç÷áíéóìïß ôçò ðñù-
ôåüëõóçò êáé ôçò áããåéïãÝíåóçò åßíáé åíåñãï-
ðïéçìÝíïé óôï ÊÁÐÅ, ãåãïíüò ðïõ õðïäçëþíåé
êáé ôçí åðéèåôéêÞ óõìðåñéöïñÜ áõôþí ôùí íåï-
ðëáóìÜôùí. Ç ó÷åäüí áðüëõôç õðåñÝêöñáóç ôïõ
VEGF êáé ç ðéèáíÞ óçìáóßá ôïõ TIMP-1 ùò áñíç-
ôéêïý ðñïãíùóôéêïý ðáñÜãïíôá, èÝôåé ôï åñþôç-
ìá ôçò åöáñìïãÞò óôçí êëéíéêÞ ðñÜîç óôï÷åõìÝ-
íùí èåñáðåéþí óôïõò áóèåíåßò áõôïýò ðïõ ç
äüêéìç èåñáðåßá êáé ç âåëôßùóç ôçò åðéâßùóçò
ðáñáìÝíïõí æçôïýìåíá.

ABSTRACT

V. KARAVASILIS, V. MALAMOU-MITSI,  E. BRIASOULIS, E. TSANOU, E. KITSOU, TH.FO-
TSIS, CH. KALOFONOS, G. FOUNTZILAS, N. PAVLIDIS: Ángiogenesis and proteolysis
in cancer of unknown primary: an immunohistochemical study

Cancer of unknown primary (CUP) is a unique clinical entity characterized by early dissemina-
tion, unpredictability of metastatic pattern and aggressiveness constitute fundamental charac-
teristics. Up to date little is known about the underlying biology of CUP. Aim of our study was
to investigate angiogenesis and proteolysis in cup and to find of possible significance. Paraffin
embedded tumor material from 81 patients diagnosed with CUP was used and Immunohis-
tochemistry was performed by using monoclonal antibodies against CD34, VEGF, TSP-1, MMP-
2, MMP-9 and TIMP-1. All tumors expressed VEGF (strong in 83%). Stromal expression of TSP-
1 was seen in 80% of cases. MVD mean value was 59 and was higher in unfavourable cases.
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MVD was positively associated with VEGF and negatively with TSP-1. No association was
found between the expression of VEGF or TSP-1 and clinicopathological parameters. MMP-2
was found expressed in 69%, MMP-9 in 49% and TIMP-1 in 79% of studied cases. TIMP-1 was
significantly higher in unfavorable compared tumors and was associated with a shorter survival
of patients (7.5 vs 12 months). No other associations were detected. Angiogenesis and proteol-
ysis are both activated in CUP. Investigation of anti-VEGF or TIMP-1 reatments is warranted in
patients diagnosed with CUP who otherwise lack any potent therapeutic options. Keywords:
angiogenesis, proteolysis, metastases, cancer of unknown primary, VEGF, MVD, TSP-1, MMP-
2, MMP-9, TIMP-1. Forum of Clinical Oncology 4 (4):260-272, 2005.
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ÐÑÙÔÏÔÕÐÇ ÌÅËÅÔÇ

Óõó÷Ýôéóç ôçò ìáóôïãñáöéêÞò áðåéêüíéóçò,

ôçò Ýêöñáóçò ôùí õðïäï÷Ýùí EGFR, HER-2, HER-3,

HER-4 êáé ôçò Ýêöñáóçò ôùí ðñùôåúíþí

ðïõ ó÷åôßæïíôáé ìå ôçí áðüðôùóç óå ìç-øçëáöçôÜ

êáñêéíþìáôá ìáóôïý

Ö.Á. ÌðÜäñá1, Ì.Â. Êáñáìïýæçò2, Å. ËõêÜêç-ÊáñáôæÜ1, Ð. Ñáâáæïýëá3, Å. Ôæùñáêïåëåõ-
èåñÜêçò4, Ã. Ïéêïíüìïõ5, Ä. Êïýêïõñáò4, Á.Ã. Ðáðáâáóéëåßïõ6, ×.Ð. Êáëüöùíïò5

ÐÅÑÉËÇØÇ
Ç ðñïëçðôéêÞ ìáóôïãñáößá óôá ðëáßóéá ðñïãñáììÜôùí ðëçèõóìéáêïý åëÝã÷ïõ Ý÷åé áõîÞóåé
ôïí áñéèìü ôùí ìç-øçëáöçôþí êáñêéíùìÜôùí ìáóôïý ðïõ äéáãéãíþóêïíôáé óå áóõìðôùìáôé-
êÝò ãõíáßêåò. Ïé ìéêñï-áðïôéôáíþóåéò ìå êáêïÞèåéò ÷áñáêôÞñåò áðïôåëïýí Ýíá áðü ôá ðéï
ðñþúìá ìáóôïãñáöéêÜ åõñÞìáôá ôùí ìç-øçëáöçôþí êáñêéíùìÜôùí ìáóôïý. Óôçí ðáñïýóá
ìåëÝôç áîéïëïãÞèçêå ìïñöïëïãéêÜ ç Ýêöñáóç óõãêåêñéìÝíùí ìïñéáêþí äåéêôþí óå ìç-øçëá-
öçôÜ êáñêéíþìáôá ìáóôïý êáé ç ðéèáíÞ óõó÷ÝôéóÞ ôçò ìå ôéò ìáóôïãñáöéêÜ åíôïðéæüìåíåò
êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò. ÌåëåôÞèçêáí óõíïëéêÜ ôñéáêüóéïé ðåíÞíôá áóèåíåßò ìå ìç-
øçëáöçôÝò ýðïðôåò âëÜâåò ìáóôïý ïé ïðïßåò åíôïðßóôçêáí êáôÜ ôç äéÜñêåéá ðñïëçðôéêÞò
ìáóôïãñáößáò ôá Ýôç 1994 Ýùò 2004. ¼ëïé ïé áóèåíåßò õðïâëÞèçêáí óå êáôåõèõíüìåíç áðü
ìáóôïãñáößá âéïøßá ìå ëåðôÞ âåëüíá. Ç éóôïëïãéêÞ åîÝôáóç áíÝäåéîå 95 (27.2%) êáñêéíþìá-
ôá [50 (52.3%) ðïñïãåíÞ äéçèçôéêÜ, 35 (37.3%) ðïñïãåíÞ in situ êáé 10 (10.4%) ëïâéáêÜ
äéçèçôéêÜ]. Áíïóïúóôï÷çìåßá ðñáãìáôïðïéÞèçêå óå ôïìÝò ðáñáößíçò óå 75 áðü ôá 95 êáñêé-
íþìáôá ÷ñçóéìïðïéþíôáò ìßá ðïéêéëßá ìïíïêëùíéêþí êáé ðïëõêëùíéêþí áíôéóùìÜôùí åíÜíôéá
óôéò åîÞò ðñùôåúíåò: ER, PR, p53, Bcl-2, Bax, FasL, DFF, HER-1, HER-2, HER-3 êáé HER-4. Ïé
êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò Þóáí ôï êýñéï ìáóôïãñáöéêü åýñçìá óå 60 áðü ôïõò 75
(80%) áóèåíåßò. Ïé ó÷åôéæüìåíåò ìå ôçí áðüðôùóç ðñùôåúíåò ðïõ ìåëåôÞèçêáí óôçí ðáñïý-
óá ìåëÝôç ðåñéåëÜìâáíáí ôéò p53, Bax, FasL, Bcl-2 êáé DFF. Ç Ýêöñáóç ôùí ðñùôåúíþí Bcl-
2 êáé p53 äå âñÝèçêå íá ó÷åôßæåôáé ìå ôçí Ýêöñáóç êáìßá Üëëçò ó÷åôéæüìåíçò ìå ôçí
áðüðôùóç ðñùôåúíçò. Áíôßèåôá, ç áíïóïèåôéêüôçôá ãéá ôçí ðñùôåúíç Bax âñÝèçêå íá ó÷åôß-
æåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ôçí Ýêöñáóç ôçò DFF (P=0.006), åíþ ðáñüìïéá áðïôåëÝóìáôá
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äéáðéóôþèçêáí ãéá ôéò ðñùôåúíåò Fas êáé DFF (P<0.001). ÓôáôéóôéêÜ óçìáíôéêÝò óõó÷åôßóåéò
äéáðéóôþèçêáí åðßóçò ìåôáîý ôùí êáêïÞèùí ìéêñï-áðïôéôáíþóåùí êáé ôçò Ýêöñáóçò ôùí
ðñùôåúíþí Bax (P=0.03), Fas (P=0.03) êáé DNA fragmentation factor (P=0.03), åíþ êáìßá
óôáôéóôéêÜ óõó÷Ýôéóç äå âñÝèçêå ìå ôçí Ýêöñáóç ôùí ðñùôåúíþí Bcl-2 êáé p53 (P>0.05). Ç
Ýêöñáóç ôçò ïéêïãÝíåéáò ôùí ðñùôåúíùí ôïõ EGFR áíé÷íåýèçêå óå 78.7% ôùí ðåñéóôáôéêþí
ãéá ôïí HER-1, 45% ãéá ôïí HER-2, 32% ãéá ôïí HER-3 êáé 74.7% ãéá ôïí HER-4. ÓôáôéóôéêÜ
óçìáíôéêÝò óõó÷åôßóåéò äéáðéóôþèçêáí ìåôáîý ôçò Ýêöñáóçò üëùí áõôþí ôùí ðñùôåúíþí
ìåôáîý ôïõò. ÓôáôéóôéêÜ óçìáíôéêÝò óõó÷åôßóåéò âñÝèçêáí åðßóçò ìåôáîý êáêïÞèùí ìéêñï-
áðïôéôáíþóåùí êáé ôçò ýðáñîçò áíïóïèåôéêüôçôáò ãéá ôéò ðñùôåúíåò HER-1 (P=0.001), HER-
2 (P=0.015) êáé HER-4 (P=0.034), áëëÜ ü÷é ãéá ôïí HER-3 (P>0.05). Óôç óõíÝ÷åéá áêïëïýèçóå
áîéïëüãçóç ôçò óõíäõáóìÝíçò Ýêöñáóçò üëùí ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ EGFR. Ç
ðéï Ýíôïíç óõíäõáóìÝíç Ýêöñáóç áõôþí ôùí ðñùôåúíþí Þóáí HER-1/HER-2/HER-4 êáé HER-
1/HER-4 óå 16 (21.4%) ðåñéóôáôéêÜ, áêïëïõèïýìåíç áðü HER-1/HER-2/HER-3/HER-4 óå 14
(18.6%) êáñêéíþìáôá. ÄåêáðÝíôå (20%) êáñêéíþìáôá Þóáí áñíçôéêÜ ãéá üëåò ôéò ðñùôåúíåò
ôçò ïéêïãÝíåéáò ôïõ EGFR, åíþ Üëëïé óõíäõáóìïß Ýêöñáóçò ðïõ áíé÷íåýèçêáí Þôáí HER-1/
HER-2 êáé HER-1/HER-3/HER-4 óå 2 (2.7%) êáé 10 (13.3%) ðåñéóôáôéêÜ, áíôßóôïé÷á. Ç óõíäõá-
óìÝíç ðñùôåúíéêÞ Ýêöñáóç HER-1/HER-4 êáé HER-1/HER-2/HER-4 âñÝèçêå íá ó÷åôßæåôáé
óôáôéóôéêÜ óçìáíôéêÜ ìå ER(+) (P=0.002 êáé P=0.001, áíôßóôïé÷á) êáé PR(+) (P=0.019 êáé
P=0.004, áíôßóôïé÷á), áëëÜ äå âñÝèçêå óôáôéóôéêÜ óçìáíôéêÞ ó÷Ýóç ìå ôçí ðáñïõóßá êáêïÞ-
èùí ìéêñï-áðïôéôáíþóåùí. Ç óõíäõáóìÝíç áñíçôéêÞ Ýêöñáóç üëùí ôùí ðñùôåúíþí ôçò ïéêï-
ãÝíåéáò ôïõ EGFR âñÝèçêå íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ER(+) (P=0.006) êáé ìå ôçí
ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí (P=0.03). Ïé êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò ðïõ
äéáðéóôþíïíôáé êáôÜ ôç äéÜñêåéá ðñïëçðôéêÞò ìáóôïãñáößáò áðïôåëïýí ìßá äéáãíùóôéêÞ,
ðñïãíùóôéêÞ êáé èåñáðåõôéêÞ ðñüêëçóç. Ôá åõñÞìáôá ôçò ìåëÝôçò ìáò åíäõíáìþíïõí ôçí
Þäç äéáôõðùèåßóá éäÝá üôé ç åîÝëéîç ôïõ êáñêéíþìáôïò ôïõ ìáóôïý óõìâáßíåé áñãÜ óôçí
ðñïêëéíéêÞ öÜóç ôçò öõóéêÞò éóôïñßáò ôïõ êáé ïöåßëåôáé êõñßùò óå äéáôáñá÷Þ ôçò åõáßóèçôçò
éóïññïðßáò ìåôáîý ôùí ìïñéáêþí ìç÷áíéóìþí ðïõ ñõèìßæïõí ôïí êõôôáñéêü ðïëëáðëáóéáóìü
êáé ôùí ìïíïðáôéþí ðïõ êáèïñßæïõí ôçí áðüðôùóç, ç ïðïßá ìðïñåß íá áíôáíáêëÜ óôç ìáóôï-
ãñáöéêÞ áðåéêüíéóç. ÅðéðëÝïí, öáßíåôáé üôé ç Ýêöñáóç ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ
EGFR áíé÷íåýåôáé áðü ôçí ðñïêëéíéêÞ öÜóç ôùí êáñêéíùìÜôùí ôïõ ìáóôïý êáé ó÷åôßæåôáé
ðïëý óçìáíôéêÜ (ìå åîáßñåóç ôïí HER-3) ìå ôç ìáóôïãñáöéêÞ åìöÜíéóç ìéêñï-áðïôéôáíþóåùí
ìå êáêïÞèåéò ÷áñáêôÞñåò. Ôá ìïíôÝëá óõíäõáóìÝíçò Ýêöñáóçò ôùí ôåóóÜñùí ìåëþí ôçò
ïéêïãÝíåéáò ôïõ EGFR óõíäõáæüìåíá ìå ôï ìïíôÝëï Ýêöñáóçò Üëëùí óçìáíôéêþí ìïñéáêþí
ðáñáãüíôùí êáé óå óõíÜñôçóç ìå ôç ìáóôïãñáöéêÞ áðåéêüíéóç ìðïñåß íá ÷ñçóéìïðïéçèïýí
ãéá ôçí ðñüâëåøç ôçò öõóéêÞò éóôïñßáò ôùí ìç-øçëáöçôþí êáñêéíùìÜôùí ôïõ ìáóôïý.
ËÝîåéò åõñåôçñßïõ: Ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý, Ìáóôïãñáößá, Ìéêñï-áðïôéôáíþóåéò,
EGFR, HER-2, HER-3, HER-4, áðüðôùóç.  ÂÞìá ÊëéíéêÞò Ïãêïëïãßáò 2005, 4 (4):273-289.

ÅéóáãùãÞ

Ï êáñêßíïò ôïõ ìáóôïý áðïôåëåß Ýíá óýíçèåò
íüóçìá ìåôáîý ôùí Åëëçíßäùí, üðùò êáé äéåèíþò,
êáé áðïôåëåß ìßá áðü ôéò êýñéåò áéôßåò èáíÜôïõ
áðü êáêïÞèåéåò1. Ôç ôåëåõôáßá äåêáåôßá ôá ðñï-
ãñÜììáôá ðëçèõóìéáêïý åëÝã÷ïõ Ý÷ïõí åíôáôé-
êïðïéçèåß óôçí ÅëëÜäá ìå âÜóç ôá áðïôåëÝóìá-
ôá ôõ÷áéïðïéçìÝíùí êëéíéêþí ìåëåôþí, ïé üðïéåò
áíÝäåéîáí ôç óçìáíôéêÞ óõìâïëÞ ôçò ìáóôïãñá-
ößáò óôç ìåßùóç ôçò èíçôüôçôáò áðü êáñêßíï
ôïõ ìáóôïý2, áí êáé áõôÞ áìöéóâçôÞèçêå ðñü-
óöáôá ìåôÜ áðü ìßá åêôåôáìÝíç ìåôáíÜëõóç3-5.
Ï êýñéïò óôü÷ïò áõôþí ôùí ðñïãñáììÜôùí åßíáé

ç äéÜãíùóç ôïõ êáñêßíïõ ôïõ ìáóôïý óå ðéï ðñþú-
ìï êáé êáëýôåñá èåñáðåýóéìï óôÜäéï ôçò öõóé-
êÞò éóôïñßáò ôïõ6. Áîéïóçìåßùôç åßíáé ç ðáñáôÞ-
ñçóç üôé ìå ôçí åöáñìïãÞ ôùí ðñïãñáììÜôùí
ðëçèõóìéáêïý åëÝã÷ïõ ç óõ÷íüôçôá ôùí ðïñï-
ãåíþí in situ êáñêéíùìÜôùí (DCIS) óå áóõìðôù-
ìáôéêÝò ãõíáßêåò Ý÷åé áõîçèåß óå 20-25% üëùí
ôùí êáñêéíùìÜôùí ðïõ äéáãéãíþóêïíôáé ìå ôç
÷ñÞóç ðñïëçðôéêÞò ìáóôïãñáößáò7. ¸÷åé õðïëï-
ãéóèåß üôé ç ìáóôïãñáöéêÞ äéÜãíùóç ôùí ìç-øç-
ëáöçôþí êáñêéíùìÜôùí ôïõ ìáóôïý áíôéóôïé÷åß
ìüëéò óôï 1/5 ôïõ “óõíïëéêïý ÷ñüíïõ æùÞò” ôùí
êáñêéíùìÜôùí ôïõ ìáóôïý8.
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Ôá ìç-øçëáöçôÜ êáñêéíþìáôá ôïõ ìáóôïý óõ-
íéóôïýí ìßá åôåñïãåíÞ ïìÜäá áëëïéþóåùí ôïõ
ìáóôïý ìå ðïéêßëá åõñÞìáôá êáé äéáöïñåôéêÞ ðñü-
ãíùóç. Ç ðëåéïøçößá ôïõò ÷áñáêôçñßæåôáé áðü
ìéêñü ìÝãåèïò, åíþ åßíáé ëéãüôåñï óõ÷íÝò ïé ëåì-
öáäåíéêÝò êáé áðïìáêñõóìÝíåò ìåôáóôÜóåéò. Åß-
íáé ðëÝïí êïéíÜ áðïäåêôü üôé ïé ìéêñï-áðïôéôá-
íþóåéò áíôéðñïóùðåýïõí Ýíá áðü ôá ðéï ðñþúìá
ìáóôïãñáöéêÜ åõñÞìáôá ðïõ ó÷åôßæïíôáé ìå in
situ êáé äéçèçôéêÜ êáñêéíþìáôá ôïõ ìáóôïý óå
áóõìðôùìáôéêÝò ãõíáßêåò. Ïé ìéêñï-áðïôéôáíþóåéò
áðïôåëïýí ôçí êýñéá Ýíäåéîç ðåñßðïõ óôï 50%
ôùí âéïøéþí ôïõ ìáóôïý ïé ïðïßåò ðñáãìáôïðïéïý-
íôáé ãéá ìç-øçëáöçôÝò ìáóôïãñáöéêÝò áëëïéþ-
óåéò. Èá ðñÝðåé, ðÜíôùò, íá ôïíéóèåß üôé ç äéáðß-
óôùóç ìßáò ìç-øçëáöçôÞò âëÜâçò ôïõ ìáóôïý
äåí óõíéóôÜ ðÜíôïôå Ýíäåéîç êáêïÞèåéáò. Ïé ðå-
ñéóóüôåñåò áðü ôéò ìéêñï-áðïôéôáíþóåéò ðïõ áíåõ-
ñßóêïíôáé óôç ìáóôïãñáößá åßíáé êáëïÞèåéò. Ðïë-
ëïß åñåõíçôÝò Ý÷ïõí ðñïóðáèÞóåé íá êáèéåñþ-
óïõí óõãêåêñéìÝíá êñéôÞñéá ãéá ôçí üóï ôï äõíá-
ôü êáëýôåñç äéÜêñéóç êáëüçèùí êáé êáêüçèùí
ìéêñï-áðïôéôáíþóåùí9-11.

Ðïëëïß ðñïãíùóôéêïß ðáñÜãïíôåò Ý÷ïõí ðñïôá-
èåß ãéá ôá ìç-øçëáöçôÜ êáñêéíþìáôá ôïõ ìá-
óôïý12. ÓçìáíôéêÞ ðñüïäïò Ý÷åé åðéôåõ÷èåß ôá ôå-
ëåõôáßá ÷ñüíéá áíáöïñéêÜ ìå ôçí êáôáíüçóç ôç
ìïñéáêÞò êáñêéíïãÝíåóçò óôï ìáóôü, ðáñÝ÷ïíôáò
ôáõôü÷ñïíá íÝïõò âéïëïãéêïýò ðáñÜãïíôåò ïé
ïðïßïé ìðïñïýí íá áîéïëïãçèïýí ìå ìïñöïëïãé-
êÝò ìåèüäïõò, üðùò åßíáé ç áíïóïúóôï÷çìåßá, óå
ìç-øçëáöçôÜ êáñêéíþìáôá ôïõ ìáóôïý13. Ãéá ðá-
ñÜäåéãìá, ç ýðáñîç áñíçôéêþí ïéóôñïãïíéêþí êáé
ðñïãåóôåñïíéêþí õðïäï÷Ýùí, ç õðåñÝêöñáóç ôùí
ðñùôåúíùí HER-2 êáé EGFR êáé ç áðïñýèìéóç
ôçò áðüðôùóçò öáßíåôáé íá áðïôåëïýí ðéèáíïýò
äåßêôåò åðéèåôéêüôçôáò áõôþí ôùí êáñêéíùìÜôùí
ôïõ ìáóôïý.

Óêïðüò ôçò ðáñïýóáò ìåëÝôçò Þôáí ç áîéïëü-
ãçóç ôçò ó÷Ýóçò ìåôáîý ôçò ìáóôïãñáöéêÞò
áðåéêüíéóçò êáé óçìáíôéêþí âéïëïãéêþí äåéêôþí
óå ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý, êáèþò
åðßóçò êáé ðñïóäéïñéóìüò ôçò ðéèáíÞò êëéíéêÞò
óçìáóßáò áõôÞò ôçò óõó÷Ýôéóçò.

Õëéêü & ÌÝèïäïò

Ç ðáñïýóá áíáäñïìéêÞ ìåëÝôç ðåñéëáìâÜíåé
350 ðåñéóôáôéêÜ áóèåíþí ìå ýðïðôåò ìç-øçëá-
öçôÝò âëÜâåò ìáóôïý ðïõ åîåôÜóèçêáí êáé õðï-
âëÞèçêáí óå ðñïëçðôéêü ìáóôïãñáöéêü Ýëåã÷ï
êáôÜ ôá Ýôç 1994 Ýùò 2004. ¼ëåò ïé áóèåíåßò
õðïâëÞèçêáí óå êáèïäçãïýìåíç áðü ìáóôïãñá-

ößá åíôïðéóìÝíç âéïøßá ìáóôïý ìå ëåðôÞ âåëüíá.
Ç ìÝóç çëéêßá ôùí áóèåíþí Þôáí 55 Ýôç (åýñïò,
36-76 Ýôç). Êáìßá áðü ôéò áóèåíåßò äåí åß÷å ðñïç-
ãïýìåíï ìáóôïãñáöéêü Ýëåã÷ï Þ/êáé êëéíéêÜ óç-
ìåßá êáé óõìðôþìáôá áðü ôï ìáóôü.

Ç éóôïëïãéêÞ åîÝôáóç ôùí äåéãìÜôùí áíÝäåé-
îå 95 êáñêéíþìáôá (27.2%). Ïé éóôïëïãéêïß õðü-
ôõðïé Þôáí ïé åîÞò: 50 ðïñïãåíÞ äéçèçôéêÜ
(52.3%), 35 ðïñïãåíÞ in situ (37.3%) êáé 10 ëï-
âéáêÜ äéçèçôéêÜ êáñêéíþìáôá (10.4%).

Áêïëïýèçóå áíïóïúóôï÷çìéêÞ ìåëÝôç óå 75
áðü ôá 95 êáñêéíþìáôá óôá ïðïßá õðÞñ÷å áñêå-
ôüò äéáèÝóéìïò éóôüò. Óôá äåßãìáôá áõôþí ôùí
áóèåíþí åëÝã÷èçêå ç ðáñïõóßá (Ýêöñáóç) Þ ìç
ôùí ðñùôåÀíþí p53, Bcl-2, Bax, DFF, FasL, EGFR,
HER-2, HER-3 êáé HER-4. ¼ëá ôá ðáñáóêåýóìá-
ôá ðïõ ÷ñçóéìïðïéÞèçêáí åß÷áí ìïíéìïðïéçèåß óå
äéÜëõìá öïñìüëçò 10% êáé åãêëåéóôåß óå ðáñá-
ößíç. Áðü êÜèå ðåñéóôáôéêü ðïõ ìåëåôÞèçêå, ÷ñç-
óéìïðïéÞèçêáí Ýíáò Þ ðåñéóóüôåñïé áíôéðñïóù-
ðåõôéêïß êýâïé ðáñáößíçò, áðü ôïõò ïðïßïõò åëÞ-
öèçóáí óõíå÷üìåíåò ôïìÝò ðÜ÷ïõò 4ìm, ïé ïðïßåò
ôïðïèåôÞèçêáí óå áíôéêåéìåíïöüñåò ðëÜêåò ðïõ
åß÷áí ðñïçãïõìÝíùò åðéêáëõöèåß ìå ëåðôü óôñþ-
ìá ðïëý-L-ëõóßíçò (Ì.Â: 150.000, SIGMA), þóôå
íá ìçí áðïêïëëçèïýí. Ôá áíôéóþìáôá êáé ïé óõí-
èÞêåò ðïõ ÷ñçóéìïðïéÞèçêáí óôçí ðáñïýóá ìå-
ëÝôç áíáöÝñïíôáé óôïí ðáñáêÜôù Ðßíáêá 1. Ãéá
ôïí êáëýôåñï Ýëåã÷ï ôçò äéáäéêáóßáò ÷ñçóéìï-
ðïéÞèçêáí êáé áíôßóôïé÷åò ôïìÝò ðïõ åðùÜóôç-
êáí ìå ôç óõíÞèç ìÝèïäï, ÷ùñßò ôçí ðñïóèÞêç
ôïõ ðñùôïãåíïýò áíôéóþìáôïò (negative control).

Ç áíïóïúóôï÷çìéêÞ ìÝèïäïò ðïõ åöáñìüóèç-
êå Þôáí ç ìÝèïäïò âéïôßíçò-óôñåðôáâéäßíçò/õðå-
ñïîåéäÜóçò êáé ÷ñçóéìïðïéÞèçêå ôï Kit Biogenex
(1:80). H åöáñìïãÞ ôçò ìåèüäïõ Ýãéíå óå ðñü-
óöáôá ðñïåôïéìáóìÝíåò ôïìÝò, þóôå íá áðïöåõ-
÷èåß ôï öáéíüìåíï ôçò áðþëåéáò áíôéãïíéêüôç-
ôáò óôçí áíïóïúóôï÷çìéêÞ ÷ñþóç. Ôï öáéíüìåíï
áõôü öáßíåôáé üôé ó÷åôßæåôáé ìå ôï ÷ñïíéêü äéÜ-
óôçìá ðïõ ìåóïëáâåß áðü ôçí ðñïåôïéìáóßá ôùí
ôïìþí ìÝ÷ñé ôç ÷ñþóç ôïõò.

Ç áñáßùóç ðïõ ôåëéêÜ ÷ñçóéìïðïéÞèçêå ãéá
ôï ðñùôïãåíÝò áíôßóùìá êáèïñßóèçêå ìåôÜ áðü
äïêéìáóôéêÝò ÷ñþóåéò óôéò ïðïßåò åêôéìÞèçêáí
ôá ðïéïôéêÜ áðïôåëÝóìáôá ðïéêßëùí áñáéþóåùí.
Ïé áñáéþóåéò, ïé ÷ñüíïé åðþáóçò, ç èåñìïêñáóßá
åðþáóçò êáé ïé ìÝèïäïé áðïêÜëõøçò ôùí áíôéãï-
íéêþí åðéôüðùí åðéëÝ÷èçêáí Ýôóé þóôå íá õðÜñ-
÷åé ç âÝëôéóôç Ýíôáóç ÷ñþóçò ìå ôï ìéêñüôåñï
äõíáôü âáèìü ìç-åéäéêÞò ÷ñþóçò ôïõ õðïóôñþ-
ìáôïò (background).

Må ôç ÷ñÞóç öùôïíéêïý ìéêñïóêïðßïõ ìåëå-
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Ðßíáêáò 1.

Áíôßóùìá Åôáéñåßá Áñáßùóç Åðþáóç Antigen Buffer
(Èåñì Äùì)  Retreival

Method

P53 Dako p53 (DO-7) 1:50 Overnight Öïýñíïò Êéôñéêü
Bax Dako (A3533) 1:100 Overnight Öïýñíïò Êéôñéêü
Fas Dako (M3554) 1:10 Overnight Öïýñíïò Êéôñéêü
DFF Novocasta (NCL-DFFp) 1:100 Overnight Öïýñíïò Êéôñéêü
Bcl-2 Dako (MO887) 1:60 Overnight Öïýñíïò Êéôñéêü
EGFR Santa Cruz (sc-03) 1:50 Overnight Öïýñíïò Êéôñéêü
c-erbB-2 Biogenex (CB11) 1:100 Overnight Öïýñíïò Êéôñéêü
c-erbB-3 Santa Cruz (sc-285) 1:200 Overnight Öïýñíïò Êéôñéêü
c-erbB-4 Santa Cruz (sc-283) 1:200 Overnight Öïýñíïò Êéôñéêü

Ðßíáêáò 2. ÌáóôïãñáöéêÞ áðåéêüíéóç ôùí éóôïëïãéêÜ ôåêìçñéùìÝíùí ìç-øçëáöçôþí êáñêéíùìÜôùí ìáóôïý

Éóôïëïãßá/ ÐïñïãåíÝò In situ Äéçèçôéêü Óýíïëï
Ìáóôïãñáößá Äéçèçôéêü ÐïñïãåíÝò Ëïâéáêü

Êáñêßíùìá Êáñêßíùìá Êáñêßíùìá

Ìéêñï-áðïôéôáíþóåéò 21 19 2 42
Óêßáóç, ÌÜæá Þ Äéáôáñá÷Þ
áñ÷éôåêôïíéêÞò 13 2 4 19
Óêßáóç, ÌÜæá Þ Äéáôáñá÷Þ 16 14 4 34
áñ÷éôåêôïíéêÞò êáé
Ìéêñï-áðïôéôáíþóåéò
Óýíïëï 50 35 10 95

ôÞèçêáí ïé ôïìÝò ùò ðñïò ôçí ýðáñîç ìåìâñáíé-
êÞò ÷ñþóçò ãéá ôéò ðñùôåúíåò EGFR, HER-2,
êõôôáñïðëáóìáôéêÞò ÷ñþóçò ãéá ôéò ðñùôåúíåò
Bax, FasL, Bcl-2, HER-3, HER-4 êáé ðõñçíéêÞò
÷ñþóçò ãéá ôéò ðñùôåúíåò p53, DFF. H ýðáñîç
èåôéêüôçôáò ôïõëÜ÷éóôï 10% ôùí êõôôÜñùí åêÜ-
óôïôå ðáñáóêåõÜóìáôïò Þôáí ôï üñéï (cut-off point
value) ãéá íá èåùñçèåß êÜèå äåßãìá èåôéêü ùò
ðñïò êÜðïéá áðü ôéò õðü ìåëÝôç ðñùôåúíåò14,15.

Áêïëïýèçóå óôáôéóôéêÞ áíÜëõóç ôùí áðïôå-
ëåóìÜôùí ôçò ìïñöïëïãéêÞò ìåëÝôçò êáé ôçò
áîéïëüãçóçò ôùí áíïóïúóôï÷çìéêþí åõñçìÜôùí
êáé óõó÷Ýôéóç ìå ôá ìáóôïãñáöéêÜ åõñÞìáôá.

Ïé óôáôéóôéêïß Ýëåã÷ïé ðïõ ÷ñçóéìïðïéÞèçêáí
ãéá ôïí Ýëåã÷ï ôùí äéáöïñþí ðïõ ðáñáôçñÞèç-
êáí ìåôáîý ôùí åîåôáæüìåíùí ðáñáìÝôñùí Þôáí
x2-test (Chi-square test ìå Þ ÷ùñßò ôï äéïñèùôéêü
ðáñÜãïíôá êáôÜ Yates). ÊáôÜ ôç óôáôéóôéêÞ áíÜ-
ëõóç êáé åðåîåñãáóßá ôùí äåäïìÝíùí ïé äéáöï-
ñÝò êáé óõó÷åôßóåéò ðïõ ðñïêýðôïõí èåùñïýíôáé
óôáôéóôéêÜ óçìáíôéêÝò áí êáé ìüíï áí áíôéóôïé-
÷ïýí óå ðéèáíüôçôá p<0.05 (åðßðåäï óçìáíôéêü-
ôçôáò) (üðùò áõôÞ ðñïêýðôåé áðü ôïí áíôßóôïé÷ï
êÜèå öïñÜ óôáôéóôéêü Ýëåã÷ï), äéáöïñåôéêÜ èåù-
ñïýíôáé ìç óôáôéóôéêÜ óçìáíôéêÝò (NS-p>0,05).

ÁðïôåëÝóìáôá

Ïé ìéêñï-áðïôéôáíþóåéò ìå êáêïÞèåéò ÷áñá-
êôÞñåò Þôáí ôï êýñéï ìáóôïãñáöéêü åýñçìá óå
76 áðü ôïõò 95 (80%) ôùí áóèåíþí ìå ìç-øçëá-
öçôü êáñêßíùìá ìáóôïý üðùò öáßíåôáé êáé óôïí
Ðßíáêá 2. Åðßóçò áðü ôá 75 êáñêéíþìáôá óôá
ïðïßá Ýãéíå áíïóïúóôï÷çìéêüò Ýëåã÷ïò óôá 60 ïé
êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò Þôáí ôï êýñéï
ìáóôïãñáöéêü åýñçìá.

Ðñùôåúíåò ó÷åôéæüìåíåò ìå ôçí áðüðôùóç

Ç Ýêöñáóç óõãêåêñéìÝíùí ðñùôåúíþí ðïõ
ó÷åôßæïíôáé ìå ôçí áðüðôùóç åëÝã÷èçêå óå 75
ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý. Åéäéêüôåñá,
ðõñçíéêÞ èåôéêüôçôá üóïí áöïñÜ óôçí ïãêïêá-
ôáóôáëôéêÞ ðñùôåúíç p53 äéáðéóôþèçêå óå 22
ðåñéðôþóåéò (29.3%).

ÊõôôáñïðëáóìáôéêÞ èåôéêüôçôá ãéá ôçí ðñù-
ôåúíç Bax áíé÷íåýèçêå óå 56 ìç-øçëáöçôÜ êáñ-
êéíþìáôá ìáóôïý (74.7%) (Åéêüíá 1á).

Èåôéêüôçôá ãéá ôçí ðñùôåúíç Fas áíé÷íåýèç-
êå óå 47 ðåñéóôáôéêÜ (62.7%) ìå ìç-øçëáöçôü
êáñêßíùìá ìáóôïý (Åéêüíá 1â).

Èåôéêüôçôá ãéá ôçí ðñùôåúíç DFF (DNA Frag-
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mentation Factor) áíé÷íåýèçêå óå 57 (76%) ìç-
øçëáöçôÜ êáñêéíþìáôá ìáóôïý (Åéêüíá 1ã).

ÔÝëïò, ìüëéò 21 äåßãìáôá (28%) áóèåíþí ìå
ìç-øçëáöçôü êáñêßíùìá ìáóôïý Þôáí èåôéêÜ ãéá
ôçí ðñùôåúíç Bcl-2 (Åéêüíá 1ä).

Áêïëïýèçóå óôáôéóôéêÞ áíÜëõóç ôùí óõó÷åôß-
óåùí ôçò Ýêöñáóçò ôùí ðñùôåúíþí áõôþí ìåôá-
îý ôïõò, êáèþò êáé ìå Üëëåò óçìáíôéêÝò ðáñáìÝ-
ôñïõò, üðùò éóôïëïãéêüò ôýðïò êáé ðáñïõóßá ìé-
êñï-áðïôéôáíþóåùí ìå êáêïÞèåéò ÷áñáêôÞñåò óôç
ìáóôïãñáößá, ôá áðïôåëÝóìáôá ôçò ïðïßáò öáß-
íïíôáé óôïí Ðßíáêá 3.

ÓôáôéóôéêÜ óçìáíôéêÝò óõó÷åôßóåéò äéáðéóôþ-
èçêáí ìåôáîý ïñéóìÝíùí ìåëþí áõôÞò ôçò ïéêï-
ãÝíåéáò ôùí ðñùôåúíþí. Åéäéêüôåñá, ç áíïóïú-
óôï÷çìéêÞ Ýêöñáóç ôïõ p53 êáé ôïõ Bcl-2 äå
âñÝèçêå íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ
(Ñ>0.05) ìå êáìßá áðü ôéò ðñùôåúíåò ó÷åôéæüìå-

íåò ìå ôçí áðüðôùóç ðïõ ìåëåôÞèçêáí. Ç Ýê-
öñáóç ôçò ðñùôåúíçò Bax âñÝèçêå íá ó÷åôßæåôáé
óôáôéóôéêÜ óçìáíôéêÜ ìüíï ìå ôçí Ýêöñáóç ôçò
ðñùôåúíçò DFF (P=0.006), åíþ áíÜëïãç ó÷Ýóç
âñÝèçêå ìåôáîý ôçò Ýêöñáóçò ôùí ðñùôåúíùí
Fas êáé DFF (P<0.001) óôá ìç-øçëáöçôÜ êáñêé-
íþìáôá ìáóôïý ðïõ ìåëåôÞèçêáí.

Áêïëïýèçóå óõó÷Ýôéóç ôçò Ýêöñáóçò üëùí ôùí
ðñùôåúíþí áõôÞò ôçò ïéêïãÝíåéáò ìå Üëëåò óç-
ìáíôéêÝò ðáñáìÝôñïõò. Åéäéêüôåñá, ç áíïóïúóôï-
÷çìéêÞ Ýêöñáóç ôçò ðñùôåúíçò DFF öáßíåôáé íá
ó÷åôßæåôáé ïñéáêÜ, áëëÜ ìç óôáôéóôéêÜ óçìáíôéêÜ
(Ñ=0.068) ìå ôçí ðáñïõóßá ðïñïãåíïýò êáñêéíþ-
ìáôïò. ÅðéðëÝïí, üðùò öáßíåôáé êáé óôïí Ðßíáêá
3, ç áíïóïúóôï÷çìéêÞ Ýêöñáóç ôçò ðñùôåúíçò
p53 âñÝèçêå íá ó÷åôßæåôáé ìå ôçí ýðáñîç áñíç-
ôéêþí õðïäï÷Ýùí ðñïãåóôåñüíçò (Ñ=0.009). Áíôß-
óôïé÷á, ç Ýêöñáóç üëùí ôùí õðïëïßðùí ðñùôåú-

Åéêüíá 1. (á) ÊõôôáñïðëáóìáôéêÞ èåôéêüôçôá ãéá ôçí ðñùôåúíç Bax óå Ýíá ìç-øçëáöçôü êáñêßíùìá ìáóôïý, (â)
ÊõôôáñïðëáóìáôéêÞ èåôéêüôçôá ãéá ôçí ðñùôåúíç Fas óå Ýíá ìç-øçëáöçôü êáñêßíùìá ìáóôïý, (ã) ÐõñçíéêÞ
èåôéêüôçôá ãéá ôçí ðñùôåúíç DFF óå Ýíá ìç-øçëáöçôü êáñêßíùìá ìáóôïý, êáé (ä) ÊõôôáñïðëáóìáôéêÞ èåôéêüôçôá
ãéá ôçí ðñùôåúíç Bcl-2 óå Ýíá ìç-øçëáöçôü êáñêßíùìá ìáóôïý
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Ðßíáêáò 3. Óõó÷Ýôéóç ôçò Ýêöñáóçò ôùí ðñùôåúíþí ðïõ ó÷åôßæïíôáé ìå ôçí áðüðôùóç ìåôáîý ôïõò êáé óå ó÷Ýóç
ìå ôïí éóôïëïãéêü ôýðï, ôçí ýðáñîç èåôéêþí Þ ìç ïñìïíéêþí õðïäï÷Ýùí êáé ôçí ýðáñîç óôç ìáóôïãñáößá ìéêñï-
áðïôéôáíþóåùí ìå êáêïÞèåéò ÷áñáêôÞñåò

P53 Bcl-2 Bax Fas DFF

ÌåôáâëçôÞ N Positive P-value Positive P-value Positive P-value Positive P-value Positive P-value

Éóôïëïãßá 67 20 0.776 17 0.143 50 0.982 45 0.02 53  0.068
ÐïñïãåíÝò 8 2 4 6 2 4
Ëïâéáêü
ÐïñïãåíÝò Ca
In situ 28 6 0.202 6 0.530 21 0.953 19 0.918 21 0.484
Äéçèçôéêü 39 14 11 29 26 32
MMC
Íáé 60 18 0.50 17 0.898 44 0.03 39  0.03 47 0.03
¼÷é 15 4 12 8 10
ER
Èåôéêïß 52 12 0.074 19 0.013 43 0.016 37 0.022 45 0.001
Áñíçôéêïß 23 10 2 13 10 12
PR
Èåôéêïß 38 6 15 0.025 32 0.05 29 0.013 33 0.026
Áñíçôéêïß 37 16 0.009 6 24 18 24
P53
Èåôéêü 22 5 0.512 15 0.405 12 0.349 14 0.106
Áñíçôéêü 53 16 41 35 43
Bcl-2
Èåôéêü 21 5 0.512 17 0.435 14 0.655 17 0.531
Áñíçôéêü 54 17 39 33 40
Bax
Èåôéêü 56 15 0.405 17 0.435 38 0.111 47 0.006
Áñíçôéêü 19 7 4 9 10
Fas
Èåôéêü 47 12 0.349 14 0.655 38 0.111 42 <0.001
Áñíçôéêü 28 10 7 18 15
DFF
Èåôéêü 57 14 0.106 17 0.531 47 0.006 42 <0.001
Áñíçôéêü 18 8 4 9 5

* Áêñùíýìéá: ER: Õðïäï÷åßò Ïéóôñïãüíùí, PR: Õðïäï÷åßò ðñïãåóôåñüíçò, MMC: Ìéêñï-áðïôéôáíþóåéò ìå êáêïÞ-
èåéò ÷áñáêôÞñåò óôç ìáóôïãñáößá, DFF: DNA Fragmentation Factor

íùí ðïõ ó÷åôßæïíôáé ìå ôçí áðüðôùóç âñÝèçêå
íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ôçí ýðáñ-
îç èåôéêþí ïéóôñïãïíéêþí õðïäï÷Ýùí [Bcl-2
(P=0.013), Bax (P=0.016), Fas (P=0.022) êáé DFF
(P=0.001)]. ÁíÜëïãá Þóáí ôá áðïôåëÝóìáôá êáé
üóïí áöïñÜ óôçí ðáñïõóßá èåôéêþí õðïäï÷Ýùí
ðñïãåóôåñüíçò [Bcl-2 (P=0.025), Bax (P=0.05),
Fas (P=0.013) êáé DFF (P=0.026)].

Éäéáßôåñç óçìáíôéêÞ Þôáí åðßóçò ç ìåëÝôç ôçò
ðáñïõóßáò êáêïÞèùí ìéêñï-áðïôéôáíþóåùí óáí
êýñéï ìáóôïãñáöéêü åýñçìá êáé ôçò Ýêöñáóçò
áõôþí ôùí ðñùôåúíùí ôçò áðüðôùóçò óå üëá ôá
ìç-øçëáöçôÜ êáñêéíþìáôá ôïõ ìáóôïý. Ðáñáôç-
ñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ ó÷Ýóç ìå ôéò ðñù-
ôåúíåò Bax (P=0.03), Fas (P=0.03) êáé DFF

(P=0.03), åíþ äå ðáñáôçñÞèçêå áíÜëïãç óôáôé-
óôéêÜ óçìáíôéêÞ ó÷Ýóç ìåôáîý ôçò ðáñïõóßáò
ìáóôïãñáöéêþí ìéêñï-áðïôéôáíþóåùí êáé ôçò
Ýêöñáóçò ôçò ðñùôåúíçò Bcl-2 (P>0.05) êáé ôçò
ðñùôåúíçò p53 (P>0.05).

Ç óõó÷Ýôéóç ôçò Ýêöñáóçò ôùí ìåëþí ôçò
ïéêïãÝíåéáò ôïõ EGFR ìå ôéò ðñùôåúíåò ðïõ ó÷å-
ôßæïíôáé ìå ôçí áðüðôùóç áíÝäåéîå ôá áðïôåëÝ-
óìáôá ðïõ öáßíïíôáé óôïí Ðßíáêá 4. Åéäéêüôåñá,
öáßíåôáé üôé ç Ýêöñáóç ôùí ðñùôåúíþí ôçò áðü-
ðôùóçò ðïõ áîéïëïãÞèçêáí óå áõôÞ ôç ìåëÝôç
äå ó÷åôßæåôáé ìå ôçí Ýêöñáóç ôïõ EGFR (P>0.05).
Áíôßèåôá, ç ýðáñîç ìåìâñáíéêÞò èåôéêüôçôáò ãéá
ôïí HER-2 âñÝèçêå íá ó÷åôßæåôáé óôáôéóôéêÜ óç-
ìáíôéêÜ ìå ôçí Ýêöñáóç ôùí ðñùôåúíþí Bax
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(P=0.03) êáé Fas (P=0.027), ïñéáêÜ áëëÜ ìç óôá-
ôéóôéêÜ óçìáíôéêÜ ìå ôçí Ýêöñáóç ôùí ðñùôåú-
íùí p53 (Ñ=0.074) êáé DFF (P=0.075), åíþ äå
ðáñáôçñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ ó÷Ýóç ìå ôçí
Ýêöñáóç ôçò ðñùôåúíçò Bcl-2 (P>0.05). ¼óïí
áöïñÜ óôçí Ýêöñáóç ôïõ HER-3, äåí ðáñáôçñÞ-
èçêå óôáôéóôéêÜ óçìáíôéêÞ óõó÷Ýôéóç ìå ôçí Ýê-
öñáóç ôùí ðñùôåúíùí ôçò áðüðôùóçò Bax, Fas
êáé DFF (Ñ>0.05), åíþ ðáñáôçñÞèçêå óôáôéóôéêÜ
óçìáíôéêÞ ó÷Ýóç ìå ôçí Ýêöñáóç ôçò ðñùôåúíçò
p53 (Ñ=0.031) êáé ìßá ïñéáêÞ áëëÜ ìç óôáôéóôéêÜ
óçìáíôéêÞ ó÷Ýóç ìå ôçí Ýêöñáóç ôçò ðñùôåúíçò
Bcl-2 (P=0.071). ÔÝëïò, ç Ýêöñáóç ôïõ HER-4
âñÝèçêå íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ ìüíï
ìå ôçí Ýêöñáóçò ôçò ðñùôåúíçò DFF (P=0.032),
åíþ äå ðáñáôçñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ ó÷Ý-
óç ìå ôçí Ýêöñáóç ôùí õðüëïéðùí õðü ìåëÝôç
ðñùôåúíþí ôçò áðüðôùóçò (Ñ>0.05).

ÏéêïãÝíåéá ôùí õðïäï÷Ýùí ôïõ åðéäåñìéêïý
áõîçôéêïý ðáñÜãïíôá

Ç Ýêöñáóç ôùí ðñùôåúíþí áõôÞò ôçò ïéêïãÝ-
íåéáò åëÝã÷èçêå óå 75 ìç-øçëáöçôÜ êáñêéíþìá-
ôá ìáóôïý. Èåôéêüôçôá üóïí áöïñÜ óôïí EGFR
(HER-1) äéáðéóôþèçêå óå 59 ðåñéðôþóåéò (78.7%).
Ç ÝêöñáóÞ ôïõ Þôáí êõñßùò ìåìâñáíéêÞ (Åéêüíá
2á).

ÌåìâñáíéêÞ èåôéêüôçôá ãéá ôïí õðïäï÷Ýá HER-
2 áíé÷íåýèçêå óå 34 ðåñéðôþóåéò (45%) (Åéêüíá
2â). Èá ðñÝðåé íá óçìåéùèåß üôé ôï ðïóïóôü áõôü
áíáöÝñåôáé óôçí ýðáñîç èåôéêüôçôáò Þ ìç ãéá

ôïí óõãêåêñéìÝíï õðïäï÷Ýá óå ðïóïóôü >10% ôùí
êõôôÜñùí êáé ü÷é óôçí ýðáñîç èåôéêüôçôáò 2 Þ 3+
ìå çìéðïóïôéêü ðñïóäéïñéóìü ôçò ÷ñþóçò ôïõ.

ÊõôôáñïðëáóìáôéêÞ, êõñßùò, èåôéêüôçôá âñÝ-
èçêå ãéá ôá Üëëá äýï ìÝëç áõôÞò ôçò ïéêïãÝ-
íåéáò, ôïí HER-3 - 24 (32%) êáé ôïí HER-4 – 56
(74.7%) (Åéêüíá 2ã êáé 2ä).

ÓôáôéóôéêÜ óçìáíôéêÝò óõó÷åôßóåéò äéáðéóôþ-
èçêáí ìåôáîý üëùí ôùí ìåëþí áõôÞò ôçò ïéêï-
ãÝíåéáò ôùí ðñùôåúíþí (Ðßíáêáò 5). Åéäéêüôåñá,
ç áíïóïúóôï÷çìéêÞ Ýêöñáóç ôïõ EGFR óôá ìç-
øçëáöçôÜ êáñêéíþìáôá ìáóôïý ðïõ ìåëåôÞèç-
êáí âñÝèçêå íá ó÷åôßæåôáé èåôéêÜ ìå ôç äéáðß-
óôùóç ðñùôåúíéêÞò Ýêöñáóçò ãéá ôïõò õðïäï-
÷åßò HER-2 (P<0.001) êáé HER-4 (P<0.001), åíþ
áñíçôéêÞ óõó÷Ýôéóç âñÝèçêå ìå ôçí Ýêöñáóç ôïõ
õðïäï÷Ýá HER-3 (P=0.002).

ÈåôéêÞ óôáôéóôéêÜ óçìáíôéêÞ óõó÷Ýôéóç âñÝ-
èçêå åðßóçò ìåôáîý ôçò Ýêöñáóçò ôïõ HER-2 êáé
HER-4 (P<0.001). Áíôßèåôá, áñíçôéêÞ óôáôéóôéêÜ
óçìáíôéêÞ ó÷Ýóç õðÞñîå ìåôáîý ôçò ðñùôåúíé-
êÞò Ýêöñáóç ôùí HER-2 êáé HER-4 ìå ôçí ýðáñ-
îç áíïóïúóôï÷çìéêÞò èåôéêÞò ÷ñþóçò ãéá ôïí HER-
3 (P<0.001 êáé P=0.004, áíôßóôïé÷á).

Áêïëïýèçóå óõó÷Ýôéóç ôçò Ýêöñáóçò üëùí ôùí
ðñùôåúíþí áõôÞò ôçò ïéêïãÝíåéáò ìå Üëëåò óç-
ìáíôéêÝò ðáñáìÝôñïõò. Åéäéêüôåñá, üðùò öáßíå-
ôáé êáé óôïí Ðßíáêá 5, äå äéáðéóôþèçêå óôáôéóôé-
êÜ óçìáíôéêÞ ó÷Ýóç ìåôáîý ôçò Ýêöñáóçò êÜèå
ìßáò áðü áõôÝò ôéò ðñùôåúíåò ìå ôïí éóôïëïãéêü
ôýðï êáé ôçí ýðáñîç èåôéêþí õðïäï÷Ýùí ïéóôñï-
ãüíùí êáé ðñïãåóôåñüíçò.

Ðßíáêáò 4. Óõó÷Ýôéóç ôçò Ýêöñáóçò ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ EGFR óå ó÷Ýóç ìå ôéò ðñùôåúíåò ðïõ
ó÷åôßæïíôáé ìå ôçí áðüðôùóç

HER-1 HER-2 HER-3 HER-4

ÌåôáâëçôÞ N Positive P-value Positive P-value Positive P-value Positive P-value

p53
Èåôéêü 22 18 0.668 12 0.074 11 0.031 15 0.405
Áñíçôéêü 53 41 41 22 13
Bax
Èåôéêü 56 46 0.207 28 0.03 20 0.236 44 0.182
Áñíçôéêü 19 13 6 4 12
Fas
Èåôéêü 47 38 0.550 24 0.027 17 0.316 36 0.619
Áñíçôéêü 28 21 10 7 20
DFF
Èåôéêü 57 47 0.154 28 0.075 18 0.889 46 0.032
Áñíçôéêü 18 12 6 6 10
Bcl-2
Èåôéêü 21 18 0.353 11 0.282 10 0.071 16 0.850
Áñíçôéêü 54 41 23 14 40
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Ç óôáôéóôéêÞ áíÜëõóç ôùí áðïôåëåóìÜôùí
áíÝäåéîå åðßóçò óôáôéóôéêÜ óçìáíôéêÝò óõó÷åôß-
óåéò ìåôáîý ôçò Ýêöñáóçò ôùí ðñùôåúíþí ôçò
ïéêïãÝíåéáò ôïõ EGFR êáé ôçò ýðáñîçò óôç ìá-
óôïãñáößá ìéêñï-áðïôéôáíþóåùí ìå êáêïÞèåéò
÷áñáêôÞñåò óá êýñéï áêôéíïëïãéêü åýñçìá. Åéäé-
êüôåñá, ïé êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò Þôáí ç
âáóéêÞ ìáóôïãñáöéêÞ áðåéêüíéóç óå 52 áðü ôéò
59 ðåñéðôþóåéò (88.1%) ìç-øçëáöçôþí êáñêéíù-
ìÜôùí ìå áíïóïúóôï÷çìéêÞ èåôéêüôçôá ãéá ôïí
EGFR (P=0.015). ÁíÜëïãá èåôéêÝò óôáôéóôéêÜ
óçìáíôéêÝò óõó÷åôßóåéò äéáðéóôþèçêáí êáé üóïí
áöïñÜ óôéò ðñùôåúíåò HER-2 êáé HER-4. Åéäéêü-
ôåñá, êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò ðáñáôçñÞ-
èçêáí óå 30 áðü ôá 34 (88%) ìç-øçëáöçôÜ êáñ-
êéíþìáôá ìáóôïý ìå áíïóïúóôï÷çìéêÞ èåôéêüôçôá
ãéá ôçí ðñùôåúíç HER-2 (P=0.015). Áíôßóôïé÷á,
48 áðü ôá 56 (85.7%) ðåñéóôáôéêÜ ìå ðñùôåúíéêÞ

õðåñÝêöñáóç ôïõ HER-4 (P=0.034) åìöÜíéóáí óáí
êýñéá ìáóôïãñáöéêÞ áðåéêüíéóç ôçò êáêïÞèåéò
ìéêñï-áðïôéôáíþóåéò. Áíôßèåôá, ç óôáôéóôéêÞ áíÜ-
ëõóç äåí áíÝäåéîå óôáôéóôéêÜ óçìáíôéêÞ óõó÷Ýôé-
óç üóïí áöïñÜ óôçí ðñùôåúíç HER-3, ðéèáíÜ
ëüãù ôïõ ìéêñïý áñéèìïý ðåñéóôáôéêþí ðïõ åì-
öÜíéóáí áíïóïúóôï÷çìéêÞ ÷ñþóç ãéá ôç óõãêå-
êñéìÝíç ðñùôåúíç. Åéäéêüôåñá, êáêïÞèåéò ìéêñï-
áðïôéôáíþóåéò ðáñáôçñÞèçêáí óå 22 áðü ôá 24
(91%) ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý ìå áíï-
óïúóôï÷çìéêÞ êõôôáñïðëáóìáôéêÞ èåôéêüôçôá ãéá
ôçí ðñùôåúíç HER-3 (P>0.05).

Óå ìßá ðñïóðÜèåéá íá äéåõêñéíéóèåß êáëýôåñá
ï ñüëïò ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ EGFR
óôç öõóéêÞ éóôïñßá ôùí ìç-øçëáöçôþí êáñêéíù-
ìÜôùí ìáóôïý Ýãéíå ðñïóðÜèåéá áîéïëüãçóçò ôçò
óõíäõáóìÝíçò ÝêöñáóÞò ôïõò óôá 75 ðåñéóôáôé-
êÜ ðïõ ìåëåôÞèçêáí (Ðßíáêáò 6). Éäéáßôåñá åíäéá-

Åéêüíá 2. (á) ÌåìâñáíéêÞ èåôéêüôçôá ãéá ôçí ðñùôåúíç HER-1 óå Ýíá ìç-øçëáöçôü êáñêßíùìá ìáóôïý, (â)
ÌåìâñáíéêÞ èåôéêüôçôá ãéá ôçí ðñùôåúíç HER-2 óå Ýíá ðïñïãåíÝò in situ comedo ìç-øçëáöçôü êáñêßíùìá
ìáóôïý, (ã) ÊõôôáñïðëáóìáôéêÞ ÷ñþóç ãéá ôçí ðñùôåúíç HER-3 óå Ýíá ðïñïãåíÝò äéçèçôéêü ìç-øçëáöçôü
êáñêßíùìá ìáóôïý, êáé (ä) ÊõôôáñïðëáóìáôéêÞ áíïóïúóôï÷çìéêÞ èåôéêÞ ÷ñþóç ãéá ôçí ðñùôåúíç HER-4 óå Ýíá
ðïñïãåíÝò in situ ìç-øçëáöçôü êáñêßíùìá ìáóôïý
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Ðßíáêáò 5. Óõó÷Ýôéóç ôçò Ýêöñáóçò ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ EGFR ìåôáîý ôïõò êáé óå ó÷Ýóç ìå ôïí
éóôïëïãéêü ôýðï, ôçí ýðáñîç èåôéêþí Þ ìç ïñìïíéêþí õðïäï÷Ýùí êáé ôçí ýðáñîç óôç ìáóôïãñáößá ìéêñï-
áðïôéôáíþóåùí ìå êáêïÞèåéò ÷áñáêôÞñåò

HER-1 HER-2 HER-3 HER-4

ÌåôáâëçôÞ N Positive P-value Positive P-value Positive P-value Positive P-value

Éóôïëïãßá
ÐïñïãåíÝò 67 54 0.238 31 0.143 21 0.724 52 0.09
Ëïâéáêü 8 5 3 3 4
ÐïñïãåíÝò Ca
In situ 28 22 0.722 13 0.953 8 0.679 20 0.304
Äéçèçôéêü 39 32 21 13 32
MMC
Íáé 60 52 0.001 30 0.015 22 0.083 48 0.034
¼÷é 15 7 4 2 8
ER
Èåôéêïß 52 44 0.059 26 0.011 15 0.379 43 0.016
Áñíçôéêïß 23 15 8 9 13
PR
Èåôéêïß 38 32 0.235 19 0.174 11 0.566 32 0.054
Áñíçôéêïß 37 27 15 13 24
HER-1
Èåôéêü 59 33 <0.001 24 0.002 54 <0.001
Áñíçôéêü 16 1 0 2
HER-2
Èåôéêü 34 33 <0.001 15 <0.001 31 <0.001
Áñíçôéêü 41 4 0 5
HER-3
Èåôéêü 24 24 0.002 15 <0.001 23 0.004
Áñíçôéêü 51 35 19 33
HER-4
Èåôéêü 56 54 <0.001 31 <0.001 23 0.004
Áñíçôéêü 19 5 3 1

* Áêñùíýìéá: ER: Õðïäï÷åßò Ïéóôñïãüíùí, PR: Õðïäï÷åßò ðñïãåóôåñüíçò, MMC: Ìéêñï-áðïôéôáíþóåéò ìå êáêïÞ-
èåéò ÷áñáêôÞñåò óôç ìáóôïãñáößá

ðåñéðôþóåéò áíôßóôïé÷á, êáé áêïëïýèçóå ï óõí-
äõáóìüò HER-1/HER-2/HER-3/HER-4 óå 14
(18.6%) ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý. ÄÝêá
ðÝíôå (20%) êáñêéíþìáôá Þôáí áñíçôéêÜ ãéá üëåò
ôéò ðñùôåúíåò ôçò ïéêïãÝíåéáò ôïõ EGFR, åíþ
Üëëïé óõíäõáóìïß Ýêöñáóçò ðïõ áíé÷íåýèçêáí
Þôáí HER-1/HER-2 êáé HER-1/HER-3/HER-4 óå 2
(2.7%) êáé 10 (13.3%) ðåñéóôáôéêÜ, áíôßóôïé÷á.

Ç óõíäõáóìÝíç ðñùôåúíéêÞ Ýêöñáóç HER-1/
HER-2/HER-4 âñÝèçêå íá ó÷åôßæåôáé óôáôéóôéêÜ
óçìáíôéêÜ ìå èåôéêïýò ïéóôñïãïíéêïýò (P=0.002)
êáé ðñïãåóôåñïíéêïýò õðïäï÷åßò (P=0.019), êá-
èþò êáé ìå ôç äéÜãíùóç ðïñïãåíïýò êáñêéíþìá-
ôïò (Ñ=0.029), åíþ äå ðáñáôçñÞèçêå óôáôéóôéêÜ
óçìáíôéêÞ ó÷Ýóç ìå ôçí ðáñïõóßá óôç ìáóôïãñá-
ößá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí êáé ôçí Ýê-
öñáóç ôùí ðñùôåúíþí ðïõ ó÷åôßæïíôáé ìå ôç
äéáäéêáóßá ôçò áðüðôùóçò (Ðßíáêáò 7). Áîéïóç-
ìåßùôï åßíáé ôï ãåãïíüò üôé ç óõíäõáóìÝíç Ýê-

Ðßíáêáò 6. Óõ÷íüôçôá ó÷çìáôéóìïý ïìï- êáé Ýôåñï-
äéìåñþí ìåôáîý ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ
EGFR óôá 75 õðü ìåëÝôç ìç-øçëáöçôÜ êáñêéíþìáôá
ìáóôïý

¸êöñáóç õðïäï÷Ýá No. %

EGFR/HER-2 2 2.7
EGFR/HER-4 16 21.4
HER-2/HER-4 1 1.3
EGFR/HER-2/HER-3 1 1.3
EGFR/HER-2/HER-4 16 21.4
EGFR/HER-3/HER-4 10 13.3
¼ëá èåôéêÜ 14 18.6
¼ëá áñíçôéêÜ 15 20
Óýíïëï 75 100

öÝñïõóá ðáñáôÞñçóç åßíáé üôé ìå âÜóç ôá áðï-
ôåëÝóìáôá ôçò ìåëÝôçò ìáò ïé óõ÷íüôåñïé óõí-
äõáóìïß Ýêöñáóçò ðïõ ðáñáôçñÞèçêáí Þôáí HER-
1/HER-2/HER-4 êáé HER-1/HER-4 óå 16 (21.4%)
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Ðßíáêáò 7. Óõó÷Ýôéóç ìåôáîý ôçò óõíäõáóìÝíçò Ýêöñáóçò ôùí ðñùôåúíþí ôçò ïéêïãÝíåéáò ôïõ EGFR êáé üëùí
ôùí Üëëùí ðáñáìÝôñùí ôçò ìåëÝôçò

ÐáñÜìåôñïò/ EGFR/ EGFR/ EGFR/ EGFR ¼ëá ¼ëá
P-value HER-2 HER-4  HER-2/ HER-3/ èåôéêÜ áñíçôéêÜ

HER-4 /HER-4

ER 0.801 0.001 0.002 0.734 0.607 0.006
PR 0.291 0.004 0.019 0.345 0.743 0.133
Microcalcifications 0.797 0.831 0.467 0.987 0.104 0.03
Histology (Ductal 0.340 0.620 0.029 0.645 0.657 0.190
vs Lobular)
p53 0.039 0.1 0.162 0.234 0.074 0.8
Bax 0.987 0.148 0.376 0.456 0.293 0.034
Fas 0.6 0.015 0.392 0.578 0.411 0.403
DFF 0.962 0.577 0.066 0.467 0.76 0.105
Bcl-2 0.314 0.519 0.218 0.342 0.047 0.440

öñáóç HER-1/HER-2/HER-3/HER-4, HER-1/HER-
3/HER-4, HER-1/HER-2 êáé HER-1/HER-4 äå âñÝ-
èçêå íá ó÷åôßæïíôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ôç
èåôéêüôçôá ôùí ïñìïíéêþí õðïäï÷Ýùí, ôïí éóôï-
ëïãéêü ôýðï êáé ôç ìáóôïãñáöéêÞ áðåéêüíéóç ôùí
ìéêñï-áðïôéôáíþóåùí ìå êáêïÞèåéò ÷áñáêôÞñåò,
åíþ ôá ðåñéóôáôéêÜ ðïõ Þôáí áñíçôéêÜ ãéá üëåò
ôéò ðñùôåúíåò ôçò ïéêïãÝíåéáò ôïõ EGFR ó÷åôß-
æïíôáí óôáôéóôéêÜ óçìáíôéêÜ ìå èåôéêïýò ïéóôñï-
ãïíéêïýò õðïäï÷åßò (P=0.006) êáé ðáñïõóßá êá-
êïÞèùí ìéêñï-áðïôéôáíþóåùí ùò êýñéï ìáóôï-
ãñáöéêü åýñçìá (P=0.03) (Ðßíáêáò 7). Ôá ßäéá
ðåñéóôáôéêÜ åìöÜíéóáí åðßóçò óôáôéóôéêÜ óçìá-
íôéêÞ óõó÷Ýôéóç ìå ôçí ðñùôåúíéêÞ Ýêöñáóç ôïõ
Bax (P=0.034). ÓôáôéóôéêÜ óçìáíôéêÝò óõó÷åôß-
óåéò ôùí ðñùôåúíþí ðïõ ó÷åôßæïíôáé ìå ôçí áðü-
ðôùóç, Ýóôù êáé ïñéáêÝò, ðáñáôçñÞèçêáí åðßóçò
ìåôáîý ôùí ðåñéóôáôéêþí ìå óõíäõáóìÝíç Ýêöñá-
óç EGFR/HER-2 êáé p53 (P=0.039), EGFR/HER-4
êáé Fas (P=0.015), êáèþò åðßóçò êáé ôïõ ìïíôÝ-
ëïõ Ýêöñáóçò EGFR/HER-2/HER-3/HER-4 êáé Bcl-
2 (P=0.047).

ÓõæÞôçóç - ÓõìðåñÜóìáôá

ÁñêåôÝò ìåëÝôåò, Ýùò ôþñá, Ý÷ïõí ðñïóðá-
èÞóåé íá óõó÷åôßóïõí ôá áêôéíïëïãéêÜ êáé ôá éóôï-
ëïãéêÜ ÷áñáêôçñéóôéêÜ ôùí ìéêñï-áðïôéôáíþóåùí
ìå êáêïÞèåéò ÷áñáêôÞñåò áíáöïñéêÜ ìå ôçí åì-
öÜíéóç, ôçí êáôáíïìÞ êáé ôï ìÝãåèüò ôïõò10,16. Ï
óêïðüò ôçò ðáñïýóáò ìåëÝôçò Þôáí íá áîéïëï-
ãÞóïõìå êáé íá åîçãÞóïõìå ôç ó÷Ýóç ìåôáîý ôùí
ìáóôïãñáöéêÜ åíôïðéæüìåíùí êáêïÞèùí ìéêñï-
áðïôéôáíþóåùí êáé ôçò áíïóïúóôï÷çìéêÞò Ýêöñá-
óçò åðéëåãìÝíùí óçìáíôéêþí âéïëïãéêþí äåéêôþí
óå ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý ðïõ äéáãé-
ãíþóêïíôáé óôá ðëáßóéá ðñïëçðôéêÞò ìáóôïãñá-

ößáò.
Ïé êáêïÞèåéò ìéêñï-áðïôéôáíþóåéò ðïõ äéáðé-

óôþíïíôáé êáôÜ ôç äéÜñêåéá ôçò ðñïëçðôéêÞò
ìáóôïãñáößáò áðïôåëïýí ôï êýñéï áêôéíïëïãéêü
åýñçìá êáé óõíéóôïýí ìÝãéóôç äéáãíùóôéêÞ, ðñï-
ãíùóôéêÞ êáé èåñáðåõôéêÞ ðñüêëçóç. ÃåíéêÜ ïé
ìéêñï-áðïôéôáíþóåéò èåùñïýíôáé Ýíá áêôéíïëïãé-
êü åýñçìá ðïõ ó÷åôßæåôáé ìå êáêÞ ðñüãíùóç óôéò
ðåñéðôþóåéò äéçèçôéêþí êáñêéíùìÜôùí ìáóôïý,
åíþ áíôßèåôá öáßíåôáé íá óõíéóôïýí åõíïúêü ðá-
ñÜãïíôá óå ðåñéðôþóåéò ìç äéçèçôéêþí ìç-øçëá-
öçôþí êáñêéíùìÜôùí ìáóôïý17.

Ðñüóöáôåò ìåëÝôåò äåí êáôÜöåñáí íá áíá-
äåßîïõí óçìáíôéêÝò äéáöïñÝò üóïí áöïñÜ óôá
éóôïëïãéêÜ êáé âéïëïãéêÜ ÷áñáêôçñéóôéêÜ ìåôáîý
ôùí óõìðôùìáôéêþí êáé ôùí ìáóôïãñáöéêÜ åíôï-
ðéæüìåíùí ìç-øçëáöçôþí êáñêéíùìÜôùí ôïõ
ìáóôïý18. ÅðéðëÝïí, áñêåôïß åñåõíçôÝò ðëÝïí
öáßíåôáé íá êáôáëÞãïõí óôï óõìðÝñáóìá üôé ôá
êáëÜ ðñïãíùóôéêÜ ÷áñáêôçñéóôéêÜ ôùí êáñêéíù-
ìÜôùí ôïõ ìáóôïý ðïõ äéáðéóôþíïíôáé ìå ôç
÷ñÞóç ôçò ðñïëçðôéêÞò ìáóôïãñáößáò ó÷åôßæï-
íôáé Üìåóá Þ Ýììåóá ìå ôçí åðßäñáóç âéïëïãé-
êþí ðáñáãüíôùí19. ÐÜíôùò, õðÜñ÷ïõí êáé óôïé-
÷åßá ðïõ õðïóôçñßæïõí üôé ôá êáñêéíþìáôá áõôÜ,
áí êáé óõ÷íÜ äéçèçôéêÜ, óõíÞèùò åßíáé ìéêñÜ êáé
áêüìç äåí Ý÷ïõí õðïóôåß ôéò ãåíåôéêÝò áëëáãÝò
ðïõ êáèïñßæïõí ôá öáéíïôõðéêÜ ÷áñáêôçñéóôéêÜ
ðïõ åßíáé ôõðéêÜ êáêÞò ðñüãíùóçò20. ÕðÜñ÷ïõí,
åðßóçò, åíäåßîåéò üôé ôá éóôïëïãéêÜ êáé âéïëïãéêÜ
÷áñáêôçñéóôéêÜ áõôþí ôùí íåïðëáóìÜôùí áíôé-
óôïé÷ïýí óå ÷áìçëüôåñï âáèìü êáêïÞèåéáò21,22.

Ç êáñêéíïãÝíåóç ôïõ ìáóôïý áðïôåëåß ìßá
ðïëõóôáäéáêÞ äéáäéêáóßá ðïõ ÷áñáêôçñßæåôáé áðü
ìßá óåéñÜ åíäéÜìåóùí õðåñðëáóôéêþí (ìå Þ ÷ù-
ñßò áôõðßá) êáé ðñïäéçèçôéêþí óôáäßùí22. Óýì-
öùíá ìå ìßá ðñüóöáôç õðüèåóç, ç åîÝëéîç ôïõ
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íåïðëÜóìáôïò óõìâáßíåé áñãÜ óå áõôü ôï ðñï-
êëéíéêü óôÜäéï ôçò öõóéêÞò éóôïñßáò ôïõ, ìå Ýíá
ðïóïóôü ìç-øçëáöçôþí êáñêéíùìÜôùí ôïõ ìá-
óôïý íá õößóôáôáé áðïäéáöïñïðïßçóç ìå áýîçóç
ôïõ ìåãÝèïõò êáé Üñá ìåãáëýôåñï äéçèçôéêü êáé
ìåôáóôáôéêü äõíáìéêü24. Óôçí ðáñïýóá ìåëÝôç,
ôï ðïóïóôü ôùí DCIS (ðïñïãåíÞ in situ êáñêéíþ-
ìáôá) Þôáí 37.3% ìåôáîý üëùí ôùí ìç-øçëáöç-
ôþí êáñêéíùìÜôùí ìáóôïý, ôï ïðïßï åßíáé óå áíôé-
óôïé÷ßá ìå Üëëåò äçìïóéåõìÝíåò óåéñÝò25, åíþ
ðïñïãåíÝò äéçèçôéêü êáñêßíùìá äéáðéóôþèçêå óå
52.3% ôùí ðåñéóôáôéêþí. ÅðïìÝíùò, åßíáé áðüëõ-
ôá êáôáíïçôÞ ç ìåãÜëç áíÜãêç ôáõôïðïßçóçò
íÝùí áîéüðéóôùí êáé åýêïëá áíáðáñáãþãéìùí
äåéêôþí ðïõ íá ó÷åôßæïíôáé ìå ôçí ðñüïäï êáé
ôçí åðéèåôéêüôçôá ôçò íüóïõ óå ó÷Ýóç ìå ôéò
õðÜñ÷ïõóåò áðåéêïíéóôéêÝò ìåèüäïõò.

Ç áðüðôùóç ñõèìßæåôáé áðü Ýíá ðïëýðëïêï
óýóôçìá áíáóôïëÝùí êáé åðáãùãÝùí ïé ïðïßïé
óõíåñãÜæïíôáé ìåôáîý ôïõò26. Ôá åñåèßóìáôá êáé
ôá ìüñéá ðïõ åðÜãïõí ôçí áðüðôùóç åßíáé ðïë-
ëÜ27, åíþ õðÜñ÷åé åðßóçò êáé Ýíáò éêáíüò áñéè-
ìüò áíáóôïëÝùí ôçò áðüðôùóçò, ìå êõñéüôåñï
åêðñüóùðï ôéò Bcl-2 ó÷åôéæüìåíåò ðñùôåúíåò28.
Ç ðñùôåúíç Bcl-2 åêöñÜæåôáé óõ÷íÜ óå êáñêéíþ-
ìáôá ôïõ ìáóôïý êáé ó÷åôßæåôáé ìå åõíïúêïýò ðñï-
ãíùóôéêïýò ðáñÜãïíôåò29. ¸÷åé åðßóçò ðñïôáèåß
üôé ç ðñùôåúíç Bcl-2 äñá óá ôñïðïðïéçôÞò ôçò
áíôáðüêñéóçò óôç ÷çìåéïèåñáðåßá êáé/Þ ïñìïíï-
èåñáðåßá30,31. Ç óôáäéáêÞ ìåßùóç ôçò Ýêöñáóçò
áõôÞò ôçò ðñùôåúíçò óå ðñïêáñêéíéêÝò êáé êáñ-
êéíéêÝò âëÜâåò ôïõ ìáóôïý Ý÷åé óáí áðïôÝëåóìá
áýîçóç ôçò åðéèåôéêüôçôáò ôïõ íåïðëÜóìáôïò32.
Ãéá áõôü ôï ëüãï, ï óõíäõáóìüò ôçò ÷áìçëÞò
Ýêöñáóçò ôçò ðñùôåúíçò Bcl-2 (28%), ôï ó÷åôéêÜ
÷áìçëü ðïóïóôü èåôéêþí õðïäï÷Ýùí ðñïãåóôå-
ñüíçò (50.7%), êáèþò êáé ç áðïõóßá óõó÷Ýôéóçò
áíÜìåóá óôçí Ýêöñáóç ôçò ðñùôåúíçò Bcl-2 êáé
ôçí ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí
Ý÷ïõí éäéáßôåñç ðñïãíùóôéêÞ áîßá, åéäéêÜ åÜí
óõíäõáóèïýí êáé ìå ôçí Ýêöñáóç ôùí ðñùôåú-
íþí ôçò ïéêïãÝíåéáò ôïõ EGFR.

Ç ðñùôåúíç Bax åêöñÜæåôáé öõóéïëïãéêÜ óå
áñêåôïýò éóôïýò, üðùò ï ìáóôüò êáé ï ðñïóôÜ-
ôçò33. Ç ÷ñÞóç ôçò Ýêöñáóçò ôçò ðñùôåúíçò Bax
ùò ðñïãíùóôéêïý Þ/êáé ðñïâëåðôéêïý óôç èåñá-
ðåßá ðáñÜãïíôá äåí åßíáé áêüìç îåêÜèáñç, áí
êáé õðÜñ÷ïõí åíäåßîåéò üôé ó÷åôßæåôáé ìå ìåéùìÝ-
íç åðéâßùóç êáé ÷áìçëÜ ðïóïóôÜ áíôáðüêñéóçò
óôç ÷çìåéïèåñáðåßá óå áóèåíåßò ìå ìåôáóôáôéêü
êáñêßíï ôïõ ìáóôïý34. Óôç ìåëÝôç ìáò äéáðéóôþ-
èçêå áõîçìÝíç Ýêöñáóç ôçò ðñùôåúíçò Bax óå
74.7% ôùí ìç-øçëáöçôþí êáñêéíùìÜôùí ìáóôïý,

ðïõ åßíáé óå áíôéóôïé÷ßá ìå ðñïçãïýìåíá äçìï-
óéåõìÝíåò ìåëÝôåò35. Éäéáßôåñá åíäéáöÝñïõóá ðá-
ñáôÞñçóç óôç ìåëÝôç ìáò áðïôÝëåóå ç äéáðß-
óôùóç ôçò ýðáñîçò óôáôéóôéêÜ óçìáíôéêÞò ó÷Ý-
óçò ìåôáîý ôçò Ýêöñáóçò ôçò ðñùôåúíçò Bax
êáé ôçò ýðáñîçò èåôéêþí õðïäï÷Ýùí ïéóôñïãü-
íùí (Ñ=0.016) êáé ðñïãåóôåñüíçò (Ñ=0.05), åíþ
óôáôéóôéêÜ óçìáíôéêÞ ó÷Ýóç âñÝèçêå êáé ìå ôçí
ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí óôç
ìáóôïãñáößá (Ñ=0.03).

Ç ðñùôåúíç Fas êáé ðáñüìïéåò ðñùôåúíåò ôçò
ïéêïãÝíåéáò ôïõ TNF ìðïñïýí íá ðáñáêÜìøïõí
ôï âáóéêü óçìåßï åëÝã÷ïõ ôïõ Bcl-2 ðïõ åëÝã÷åé
ôçí êõôôáñéêÞ åðéâßùóç36. Óôç ìåëÝôç ìáò, èåôé-
êüôçôá ãéá ôçí ðñùôåúíç FasL ðáñáôçñÞèçêå óå
62.7% ôùí ðåñéóôáôéêþí, óå áíôéóôïé÷ßá ìå ðñïç-
ãçèåßóåò ìåëÝôåò37. Ç Ýêöñáóç ôçò FasL âñÝèç-
êå ìÜëéóôá íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ
ìå ôçí ýðáñîç èåôéêþí ïéóôñïãïíéêþí (Ñ=0.022)
êáé ðñïãåóôåñïíéêþí õðïäï÷Ýùí (Ñ=0.013) êáé
ìå ôçí ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí
óôç ìáóôïãñáöéêÞ áðåéêüíéóç (Ñ=0.03). ¸÷åé ðá-
ñáôçñçèåß üôé ïé êáëïÞèåéò êáé êáêïÞèåéò ðáèÞ-
óåéò ôïõ ìáóôïý åìöáíßæïõí äéáöïñåôéêü ðïóï-
óôü Ýêöñáóçò ôçò ðñùôåúíçò FasL êáé ôïõ õðï-
äï÷Ýá ôçò38. ÅðéðëÝïí, Ý÷åé âñåèåß üôé ïé áóèå-
íåßò ðïõ Ý÷ïõí Fas (+) êáñêéíþìáôá ôïõ ìáóôïý
åìöáíßæïõí ìåãáëýôåñï äéÜóôçìá åëåýèåñï íü-
óïõ, áí êáé äåí Ý÷åé ðåñéãñáöåß, Ýùò ôþñá, áíÜ-
ëïãç óõó÷Ýôéóç ìå ôçí Ýêöñáóç ôïõ FasL37.

Óôá êáñêéíþìáôá ôïõ ìáóôïý ç óõ÷íüôçôá
ìåôáëëÜîåùí ôïõ p53 ðáñáôçñåßôáé óå ðïóïóôü
35-50% ôùí ðåñéðôþóåùí39. Áîßæåé íá ôïíéóèåß
üôé ç ìç-ìåôáëëáãìÝíç ìïñöÞ ôçò ðñùôåúíçò p53
Ý÷åé ðïëý ìéêñü ÷ñüíï çìßóéáò æùÞò êáé äåí åßíáé
óõíÞèùò áíé÷íåýóéìç, áí êáé ìðïñåß íá áíé÷íåõ-
èåß óôá ðëáßóéá áäñáíïðïßçóÞò ôïõ óáí óýìðëï-
êï mdm2/p5340. Ïé ãåíåôéêÝò áëëïéþóåéò ôçò
ðñùôåúíçò Ý÷ïõí óáí áðïôÝëåóìá áýîçóç ôïõ
÷ñüíïõ çìßóéáò æùÞò ôçò, ðõñçíéêÞ óõóóþñåõóç
êáé åðïìÝíùò åýêïëç áíß÷íåõóç ìå ôç ÷ñÞóç
ìïñöïëïãéêþí ìåèüäùí. Óôá ðåñéóôáôéêÜ ôçò
ìåëÝôçò ìáò ç Ýêöñáóçò ôçò ðñùôåúíçò p53
áíé÷íåýèçêå óå ðïóïóôü ðåñßðïõ 29%, ôï ïðïßï
åßíáé óå áíôéóôïé÷ßá ìå ðáñüìïéåò ìåëÝôåò41. Áñ-
êåôÝò åñåõíçôéêÝò åñãáóßåò Ý÷ïõí óõó÷åôßóåé ôçí
áõîçìÝíç Ýêöñáóç ôçò ðñùôåúíçò p53 ìå áñíç-
ôéêïýò ïñìïíéêïýò õðïäï÷åßò êáé ìå ìåãáëýôå-
ñïõ ìåãÝèïõò üãêïõò ìáóôïý42. Óôç ìåëÝôç ìáò
ðáñáôçñÞèçêå ìßá óôáôéóôéêÜ óçìáíôéêÞ ó÷Ýóç
ìå áñíçôéêïýò õðïäï÷åßò ðñïãåóôåñüíçò
(Ñ=0.009), åíþ êáìßá óôáôéóôéêÜ óçìáíôéêÞ ó÷Ýóç
äå ðáñáôçñÞèçêå óå ó÷Ýóç ìå ôïõò õðïäï÷åßò
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ïéóôñïãüíùí, ôïí éóôïëïãéêü ôýðï êáé ôçí ðá-
ñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí óôç ìá-
óôïãñáößá.

Ç êáôáóôñïöÞ ôïõ íïõêëåïóþìáôïò ôïõ DNA
áðïôåëåß ÷áñáêôçñéóôéêü ìïñöïëïãéêü ãåãïíüò
ôùí ôåëéêþí óôáäßùí ôçò áðüðôùóçò êáé ïöåßëå-
ôáé óôçí åíåñãïðïßçóç ôùí êáóðáóþí43. Ìßá ôÝ-
ôïéá íïõêëåÜóç åßíáé ç DFF (DNA Fragmentation
Factor), ç ïðïßá áðïôåëåßôáé áðü äýï õðïìïíÜ-
äåò ðïõ äñïõí óáí åðéôçñçôÝò ç ìßá óôçí Üëëç.
Ç äñÜóç ôçò åðÜãåôáé ìåôÜ áðü åíåñãïðïßçóç
áðü ôçí êáóðÜóç-344,45. ÐõñçíéêÞ èåôéêüôçôá ãéá
ôçí ðñùôåúíç DFF áíé÷íåýèçêå óå 76% ôùí ìç-
øçëáöçôþí êáñêéíùìÜôùí ìáóôïý. ÅðéðëÝïí, ç
Ýêöñáóç ôçò ðñùôåúíçò áõôÞò âñÝèçêå íá ó÷åôß-
æåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ôçí ýðáñîç èåôé-
êþí ïéóôñïãïíéêþí (Ñ=0.001) êáé ðñïãåóôåñïíé-
êþí õðïäï÷Ýùí (Ñ=0.026), êáèþò åðßóçò êáé ìå
ôçí ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí óáí
êýñéï ìáóôïãñáöéêü åýñçìá (Ñ=0.03). ÅðéðëÝïí,
ðáñáôçñÞèçêå ìßá éäéáßôåñá åíäéáöÝñïõóá óôáôé-
óôéêÜ óçìáíôéêÞ ó÷Ýóç ìå ôéò ðñùôåúíåò Bax
(P=0.006) êáé FasL (P=0.001). Èá ðñÝðåé íá óç-
ìåéùèåß üôé ðáñüìïéá ó÷Ýóç ìåôáîý ôùí ðñï-áðï-
ðôùôéêþí ðñùôåúíþí êáé ôçò ðñùôåúíçò DFF Ý÷åé
Þäç ðåñéãñáöåß46.

Áðü ôá ðáñáðÜíù áðïôåëÝóìáôá áñêåôÜ Ýì-
ìåóá óõìðåñÜóìáôá ìðïñïýí íá åîá÷èïýí. Åéäé-
êüôåñá, öáßíåôáé üôé óôçí ðñïêëéíéêÞ öÜóç ôùí
êáñêéíùìÜôùí ôïõ ìáóôïý ç èåôéêüôçôá ãéá ôïõò
ïñìïíéêïýò õðïäï÷åßò ó÷åôßæåôáé ìå ôçí åðáãù-
ãÞ ôçò áðüðôùóçò óá ìç÷áíéóìü Üìõíáò óôïí
êáêïÞèç ìåôáó÷çìáôéóìü ðïõ áõôÜ Ý÷ïõí õðï-
óôåß. ÌÜëéóôá öáßíåôáé üôé ç åíåñãïðïßçóç áõôÞ
ó÷åôßæåôáé Üìåóá ìå ôçí åíåñãïðïßçóç êáé ôùí
äýï ìïíïðáôéþí ôçò áðüðôùóçò. Ç Ýêöñáóç ôçò
ðñùôåúíçò Bcl-2 óõíäõÜæåôáé ìå áõîçìÝíç Ýê-
öñáóç ôçò ðñùôåúíçò Bax, åõíïþíôáò ôçí åðá-
ãùãÞ ôïõ áíôßóôïé÷ïõ ìïíïðáôéïý ôçò áðüðôù-
óçò. ÅðéðëÝïí, ðáñáôçñÞèçêå áõîçìÝíç Ýêöñá-
óç ôçò ðñùôåúíçò FasL, ç ïðïßá ïäçãåß óôçí
åíåñãïðïßçóç ôïõ ìïíïðáôéïý ôçò áðüðôùóçò
ìÝóù “õðïäï÷Ýùí èáíÜôïõ”. ÐéèáíÜ ç óõíäõá-
óìÝíç åíåñãïðïßçóç ìïíïðáôéþí ðïõ ó÷åôßæïíôáé
ìå ôçí áðüðôùóç áíôáíáêëÜ åíäïêõôôÜñéïõò
ìç÷áíéóìïýò Üìõíáò ãéá áðïöõãÞ ôïõ áíåîÝëå-
ãêôïõ êõôôáñéêïý ðïëëáðëáóéáóìïý.

Ç ïéêïãÝíåéá ôùí õðïäï÷Ýùí ìå äñÜóç ôõñï-
óéíéêÞò êéíÜóçò ôïõ EGFR êáé ôùí ðñïóäåìÜôùí
ôïõò ðáßæïõí óçìáíôéêü ñüëï óôçí êáñêéíïãÝíå-
óç ôïõ ìáóôïý47. ¼ëåò ïé ðñùôåúíåò ôçò ïéêïãÝ-
íåéáò áõôÞò õößóôáíôáé öùóöïñõëßùóç áöïý
ðñþôá óõíäåèåß ôï åéäéêü ðñüóäåìá êáé ó÷çìáôß-

óïõí üìï- êáé/Þ Ýôåñï-äéìåñÞ. Ï ó÷çìáôéóìüò
äéìåñþí êáé ç áõôïöùóöïñõëßùóç ôùí ðñùôåú-
íþí áõôþí Ý÷åé óáí áðïôÝëåóìá ôçí åíåñãïðïßçóç
õðïêåßìåíùí ìïíïðáôéþí ìåôáãùãÞò óÞìáôïò ôá
ïðïßá óõììåôÝ÷ïõí óôïí êõôôáñéêü ðïëëáðëáóéá-
óìü, ôç äéÞèçóç êáé ôç ìåôáóôáôéêÞ äéáóðïñÜ48.

Óôçí ðáñïýóá ìåëÝôç, áíß÷íåõóç áíïóïèåôé-
êüôçôáò ãéá ôçí ðñùôåúíç HER-1 ðáñáôçñÞèçêå
óå 78.5% ôùí ðåñéóôáôéêþí, åýñçìá óýìöùíï ìå
ðñïçãïýìåíåò áíáöïñÝò ðïõ ðåñéãñÜöïõí ðï-
óïóôÜ 14-70%49. Áíôßóôïé÷á, áíß÷íåõóç áíïóïèå-
ôéêüôçôáò ãéá ôçí ðñùôåúíç HER-2 äéáðéóôþèçêå
óå 45% ôùí ðåñéóôáôéêþí, óå óõìöùíßá ìå ðñïç-
ãïýìåíåò áíáöïñÝò ìå ðïóïóôÜ 9-45%14. Áíôß-
óôïé÷á, ç Ýêöñáóç ôùí HER-3 êáé HER-4 Þôáí
32% êáé 74.7%, åõñÞìáôá ôá ïðïßá åßíáé åðßóçò
óõìâáôÜ ìå ðñïçãïýìåíåò áíáöïñÝò, óôéò ïðïßåò
ðåñéãñÜöåôáé õðåñÝêöñáóç ôçò ðñùôåúíçò HER-
3 óå ðåñßðïõ 20% ôùí äéçèçôéêþí êáñêéíùìÜôùí
ôïõ ìáóôïý êáé ðåñßðïõ óôï 1/3 ôùí DCIS êáé
õðåñÝêöñáóç ôçò ðñùôåúíçò HER-4 óå 58-82%
ôùí êáñêéíùìÜôùí ìáóôïý50-52.

ÓôáôéóôéêÜ óçìáíôéêÝò óõó÷åôßóåéò âñÝèçêáí
ìåôáîý üëùí ôùí ìåëþí ôçò ïéêïãÝíåéáò ôïõ
EGFR. Ç Ýêöñáóç ôïõ EGFR óôá ìç-øçëáöçôÜ
êáñêéíþìáôá ôçò ìåëÝôçò ìáò âñÝèçêå íá ó÷åôß-
æåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ôçí Ýêöñáóç ôïõ
HER-2 (P<0.001) êáé HER-4 (P<0.001), åíþ ìßá
áñíçôéêÞ óõó÷Ýôéóç äéáðéóôþèçêå óå ó÷Ýóç ìå
ôçí Ýêöñáóç ôïõ HER-3 (P=0.002). ÓôáôéóôéêÜ
óçìáíôéêÝò óõó÷åôßóåéò âñÝèçêáí åðßóçò ìåôáîý
ôçò Ýêöñáóçò ôùí HER-2 êáé HER-4 (P<0.001),
åíþ áñíçôéêÞ óõó÷Ýôéóç ðáñáôçñÞèçêå ìåôáîý
ôçò Ýêöñáóçò ôùí HER-2, HER-4 óå ó÷Ýóç ìå
ôçí Ýêöñáóç ôïõ HER-3 (P<0.001 êáé P=0.004,
áíôßóôïé÷á). Ôá áðïôåëÝóìáôÜ ìáò öáßíåôáé íá
äéáöïñïðïéïýí ôá ìç-øçëáöçôÜ áðü ôá øçëáöç-
ôÜ êáñêéíþìáôá ôïõ ìáóôïý üóïí áöïñÜ óôï ìï-
íôÝëï Ýêöñáóçò ôùí ìåëþí ôçò ïéêïãÝíåéáò ôùí
ðñùôåúíþí ôïõ EGFR15.

Ôï âáóéêü ÷áñáêôçñéóôéêü ôçò ïéêïãÝíåéáò ôùí
EGFR ðñùôåúíþí åßíáé ç éêáíüôçôÜ ôïõò íá ó÷ç-
ìáôßæïõí üìï- êáé Ýôåñï-äéìåñÞ. Óå ìßá ðñïóðÜ-
èåéá íá äéåõêñéíéóèåß êáëýôåñá ï ñüëïò ôùí ðñù-
ôåúíþí ôçò ïéêïãÝíåéáò ôïõ EGFR óôç öõóéêÞ
éóôïñßá ôùí ìç-øçëáöçôþí êáñêéíùìÜôùí ìáóôïý
Ýãéíå ðñïóðÜèåéá áîéïëüãçóçò ôçò óõíäõáóìÝ-
íçò ÝêöñáóÞò ôïõò. Ïé óõ÷íüôåñïé óõíäõáóìïß
Ýêöñáóçò ðïõ ðáñáôçñÞèçêáí Þôáí HER-1/HER-
2/HER-4 êáé HER-1/HER-4 óå 16 (21.4%) ðåñé-
ðôþóåéò áíôßóôïé÷á, êáé áêïëïýèçóå ï óõíäõá-
óìüò HER-1/HER-2/HER-3/HER-4 óå 14 (18.6%)
ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý. Ç ðáñïýóá
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ìåëÝôç áðïôåëåß ïõóéáóôéêÜ ôç ðñþôç áíáöïñÜ
ìåëÝôçò ôçò óõíäõáóìÝíçò Ýêöñáóçò áõôþí ôùí
ðñùôåúíþí óå ìç-øçëáöçôÜ êáñêéíþìáôá ôïõ
ìáóôïý êáé èá ðñÝðåé íá áîéïëïãçèåß óõãêñéôéêÜ
ìå ôá Þäç äçìïóéåõìÝíá óôïé÷åßá ðïõ áöïñïýí
óôá øçëáöçôÜ êáñêéíþìáôá ìáóôïý15.

Ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí óáí
êýñéï ìáóôïãñáöéêü åýñçìá ðáñáôçñÞèçêáí óå
88.1% HER-1 (P=0.001), 88% HER-2 (P=0.015),
91.7% HER-3 (P>0.05) êáé 85.7% HER-4 (P=0.034)
èåôéêþí ðåñéóôáôéêþí. Áîéïóçìåßùôï Þôáí üôé ç
óõíäõáóìÝíç Ýêöñáóç ôùí ðñùôåúíþí áõôþí äå
âñÝèçêå íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå
ôçí ðáñïõóßá êáêïÞèùí ìéêñï-áðïôéôáíþóåùí,
åêôüò áðü ôç óõíäõáóìÝíç áñíçôéêÞ áíïóïúóôï-
÷çìéêÞ ÷ñþóç üëùí ôùí ðñùôåúíþí ôçò ïéêïãÝ-
íåéáò ôïõ EGFR (P=0.03).

Ðñïçãïýìåíåò ìåëÝôåò Ý÷ïõí äåßîåé üôé ç
õðåñÝêöñáóç ôïõ HER-2 ó÷åôßæåôáé ìå êáêïýò
ðñïãíùóôéêïýò ðáñÜãïíôåò óå ðñïêáñêéíéêÝò
âëÜâåò, óå ìç äéçèçôéêÜ êáé äéçèçôéêÜ êáñêéíþ-
ìáôá ìáóôïý14. ÁõôÜ ôá ðñïêëéíéêÜ äåäïìÝíá óôç
óõíÝ÷åéá åíéó÷ýèçêáí áðü ôçí êëéíéêÞ åðéôõ÷ßá
ôïõ trastuzumab, ôï ïðïßï åßíáé Ýíá ìïíïêëùíéêü
áíôßóùìá åíÜíôéá óôïí HER-2 êáé ôï ïðïßï âåë-
ôßùóå ôçí åðéâßùóç ôùí áóèåíþí ìå ìåôáóôáôéêü
êáñêßíùìá ìáóôïý, åíþ åßíáé õðü åîÝëéîç êëéíé-
êÝò ìåëÝôåò áîéïëüãçóÞò ôïõ óáí óõìðëçñùìá-
ôéêÞ ôïõ ÷åéñïõñãåßïõ èåñáðåßá óå áóèåíåßò ìå
ðñþúìï êáñêßíï ôïõ ìáóôïý53. Ç õðåñÝêöñáóç
ôïõ HER-2 Ý÷åé öáíåß üôé ðñüêåéôáé ãéá ðñþúìï
ãåãïíüò óôçí êáñêéíïãÝíåóç ôïõ ìáóôïý, óå áíôß-
èåóç ìå ôçí õðåñÝêöñáóç ôïõ HER-1 ï ïðïßïò
öáßíåôáé íá åìðëÝêåôáé óå ðéï üøéìá óôÜäéá54.

Óôéò ðåñéóóüôåñåò ìåëÝôåò ç Ýêöñáóç ôïõ
HER-1 Ý÷åé âñåèåß íá ó÷åôßæåôáé áñíçôéêÜ ìå ôçí
ýðáñîç èåôéêþí ïéóôñïãïíéêþí õðïäï÷Ýùí êáé
öáßíåôáé üôé áíôéðñïóùðåýåé Ýíá äåßêôç êáêÞò
ðñüãíùóçò54. ÅðéðëÝïí, ïëïÝíá êáé ðåñéóóüôåñá
óôïé÷åßá äåß÷íïõí üôé ôüóï ï HER-1 üóï êáé ï
HER-2 óõíéóôïýí ðñïâëåðôéêïýò äåßêôåò êáêÞò
áíôáðüêñéóçò óôçí ïñìïíïèåñáðåßá ìå ôáìïîé-
öáßíç, êáé üôé ç äéáóôáõñïýìåíç óõíïìéëßá (cross-
talk) ìåôáîý ôùí ìïñéáêþí ìïíïðáôéþí ôùí ïñ-
ìïíéêþí õðïäï÷Ýùí êáé ôùí áõîçôéêþí ðáñáãü-
íôùí Ý÷ïõí óá ôåëéêü áðïôÝëåóìá áíÜðôõîç áíôß-
óôáóçò óôá êáñêéíþìáôá ìáóôïý ìå èåôéêïýò ïé-
óôñïãïíéêïýò õðïäï÷åßò55. Óôç ðáñïýóá ìåëÝôç
ç ýðáñîç èåôéêþí ïéóôñïãïíéêþí õðïäï÷Ýùí âñÝ-
èçêå íá ó÷åôßæåôáé óôáôéóôéêÜ óçìáíôéêÜ ìå ôçí
Ýêöñáóç ôïõ HER-2 (P=0.011) êáé ôïõ HER-4
(P=0.016), êáèþò êáé ìå ôç óõíäõáóìÝíç Ýêöñá-
óç HER-1/HER-2/HER-4 (P=0.002) êáé HER-1/HER-

4 (P=0.001), åíþ äåí õðÞñ÷å êáìßá óõó÷Ýôéóç ìå
ôçí Ýêöñáóç ôùí HER-1, HER-3, êáèþò êáé ìå ôá
õðüëïéðá ìïíôÝëá óõíäõáóìÝíçò Ýêöñáóçò áõ-
ôþí ôùí ðñùôåúíþí. Áíôßóôïé÷á, äå ðáñáôçñÞèç-
êå óôáôéóôéêÜ óçìáíôéêÞ óõó÷Ýôéóç ìåôáîý ôçò
ýðáñîçò èåôéêþí õðïäï÷Ýùí ðñïãåóôåñüíçò êáé
áõîçìÝíçò ìåìïíùìÝíçò Ýêöñáóçò ôùí ìåëþí
ôçò ïéêïãÝíåéáò ôïõ EGFR, åíþ óôáôéóôéêÜ óçìá-
íôéêÞ ó÷Ýóç ðáñáôçñÞèçêå óå ó÷Ýóç ìå ôç óõí-
äõáóìÝíç Ýêöñáóç HER-1/HER-2/HER-4 (P=0.019).

Ðïëý ëéãüôåñá åßíáé ãíùóôÜ ãéá ôá Üëëá äýï
ìÝëç áõôÞò ôçò ïéêïãÝíåéáò ôùí ðñùôåúíþí, ôïí
HER-3 êáé ôïí HER-4, üóïí áöïñÜ óôçí ÝêöñáóÞ
ôïõò êáé ôçí ðñïãíùóôéêÞ ôïõò óçìáóßá56,57. Óå
ìïíôÝëá êáñêßíïõ ôïõ ìáóôïý, ç åíåñãïðïßçóç ôïõ
HER-4 öáßíåôáé íá ó÷åôßæåôáé ìå åíäïêõôôÜñéá
ìçíýìáôá ðïõ åðÜãïõí ôç äéáöïñïðïßçóç êáé ôçí
áðüðôùóç. ÐÜíôùò, ôá ðïëëáðëÜ åðßðåäá ðïëõ-
ðëïêüôçôáò ôçò äñÜóçò ôïõ HER-4 êáèéóôïýí ôï
ñüëï ôïõ óôç êáñêéíïãÝíåóç ôïõ ìáóôïý Ýíá ìå-
ãÜëï åñùôçìáôéêü. Áîéïóçìåßùôç ðáñáôÞñçóç ôçò
ìåëÝôçò ìáò Þôáí üôé êõôôáñïðëáóìáôéêÞ èåôéêü-
ôçôá ãéá ôçí ðñùôåúíç HER-4 äéáðéóôþèçêå óå
äéçèçôéêÜ êáé in situ ìç-øçëáöçôÜ êáñêéíþìáôá
ìáóôïý, óå áíôßèåóç ìå ðñïçãïýìåíåò ìåëÝôåò15,56.
Ç ðñùôåúíç HER-3 åíåñãïðïéåßôáé áðü ôï ßäéï
ðñüóäåìá ðïõ åíåñãïðïéåß ôïí õðïäï÷Ýá HER-4
êáé áðïôåëåß åôåñïäéìåñéæüìåíï ìüñéï êõñßùò ôïõ
HER-2, äçìéïõñãþíôáò ôï ðéï ìéôïãüíï äéìåñÝò
ìåôáîý üëùí ôùí äéìåñþí ôùí ìåëþí ôçò ïéêïãÝ-
íåéáò ôïõ EGFR57.

ÓõíïëéêÜ, ôá áðïôåëÝóìáôá ðïõ áöïñïýí óôá
ìÝëç ôçò ïéêïãÝíåéáò ôïõ EGRF ìðïñåß íá áðï-
äïèïýí óå Ýíá ðéèáíü óåíÜñéï üôé ç ýðáñîç HER
(+), óå óõíäõáóìü ìå HER-3 (-) êáé ìå ôéò Üëëåò
óõó÷åôßóåéò ìå ôïõò ïñìïíéêïýò õðïäï÷åßò êáé
ôéò ðñùôåúíåò ðïõ ó÷åôßæïíôáé ìå ôçí áðüðôùóç,
óõíéóôïýí ìßá êñßóéìç “ìïñéáêÞ éóïññïðßá” óôï
ðñïêëéíéêü óôÜäéï ôçò êáñêéíïãÝíåóçò ôïõ ìá-
óôïý, ç ïðïßá ìðïñåß íá áíôéêáôïðôñßæåôáé óôç
ìáóôïãñáöéêÞ áðåéêüíéóç.

Ôá ìç-øçëáöçôÜ êáñêéíþìáôá ìáóôïý áðïôå-
ëïýí ïõóéáóôéêÜ ôï ðñïêëéíéêü óôÜäéï ôçò íüóïõ
êáé ôáõôü÷ñïíá ìßá åôåñïãåíÞ éóôïëïãéêÞ ïìÜäá.
Åíôïýôïéò, öáßíåôáé üôé ç ìáóôïãñáöéêÞ áðåéêü-
íéóç ôùí êáêïÞèùí ìéêñï-áðïôéôáíþóåùí áðïôå-
ëåß Ýíá óõ÷íü êáé ôáõôü÷ñïíá óõ÷íü åýñçìá. Ïé
ðñïóðÜèåéåò óõó÷ÝôéóÞò ôïõò ìå êëéíéêïýò êáé
éóôïëïãéêïýò äåßêôåò äåí Ýäùóáí ôá åðéèõìçôÜ
áðïôåëÝóìáôá. Áíôßèåôá, ç óå âÜèïò êáôáíüçóç
ôùí ìç÷áíéóìþí ôçò ìïñéáêÞò êáñêéíïãÝíåóçò
óôï ìáóôü ðñïóöÝñåé ôçí åõêáéñßá ôáõôïðïßçóçò
óõãêåêñéìÝíùí ìïñéáêþí áëëáãþí ðïõ ìðïñåß íá
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÷áñáêôçñßæïõí áõôÞ ôçí ïìÜäá ôùí êáñêéíùìÜ-
ôùí êáé ôçí ðéèáíÞ óõó÷ÝôéóÞ ôïõò ìå ôç ìá-
óôïãñáöéêÞ áðåéêüíéóç.

Åßíáé ðéèáíü óôï ìÝëëïí ç ìåëÝôç ôçò óõí-
äõáóìÝíçò Ýêöñáóçò óçìáíôéêþí ìïñßùí ôçò êáñ-

êéíïãÝíåóçò ôïõ ìáóôïý óå óõíäõáóìü ìå ôç ìá-
óôïãñáöéêÞ áðåéêüíéóç íá äßíïõí ðåñéóóüôåñåò
êáé ðñùúìüôåñåò êëéíéêÝò ðëçñïöïñßåò, ïé ïðïßåò
èá êáèïñßæïõí ôï èåñáðåõôéêü ðëÜíï ôùí áóèå-
íþí ìå ìç-øçëáöçôü êáñêßíùìá ìáóôïý.

ABSTRACT

F.A. BADRA, M.V. KARAMOUZIS, E. LIKAKI-KARATZA, P. RAVAZOULA, E. TZORA-
KOLEFTHERAKIS, G. ICONOMOU, D. KOUKOURAS, A.G. PAPAVASSILIOU, H.P. KALO-
FONOS: Non-palpable breast carcinomas: correlation of mammographically detect-
ed malignant-appearing microcalcifications, epidermal growth factor receptor (egfr)
family and apoptosis related proteins expression

Screening mammography has greatly increased the number of non-palpable breast carcinomas
diagnosed in asymptomatic women. Malignant-appearing microcalcifications represent one of
the earliest mammographic findings of non-palpable breast carcinomas. In the present study,
we have evaluated the expression of selected molecular markers in non-palpable breast carci-
nomas and its possible association with mammographically detected malignant-appearing mi-
crocalcifications. Three hundred fifty patients with non-palpable suspicious breast lesions that
were detected during screening mammography between 1994 and 2004 were studied. All
patients underwent msmmographically-guided needle localization breast excision biopsy. Histo-
logical examination revealed 95 (27.2%) carcinomas [50 (52.3%) ductal invasive, 35 (37.3%)
ductal in situ and 10 (10.4%) lobular invasive]. Immunohistochemistry was performed on forma-
lin-fixed paraffin-embedded sections in 75 out of 95 carcinomas by using a panel of mono-
clonal and polyclonal antibodies for ER, PR, p53, Bcl-2, Bax, FasL, DFF, HER-1, HER-2, HER-
3 and HER-4. Malignant-appearing microcalcifications were the major mammographic finding in
60 out of 75 (80%) patients. Apoptosis-related proteins that were studied consisted of p53,
Bax, FasL, Bcl-2 and DFF. Bcl-2 and p53 protein expression was not associated with any of the
others proteins. Instead, Bax immunopositivity was found to be statistically significant correlat-
ed with DFF expression (P=0.006), while similar results were detected regarding Fas and DFF
expression (P<0.001). Statistical significant associations were also found between malignant-
appearing microcalcifications and Bax (P=0.03), Fas (P=0.03) and DNA fragmentation factor
positivity (P=0.03) while no statistical correlation was found with Bcl-2 and p53 positivity
(P>0.05). EGFR family proteins immunopositivity was detected in 78.7% cases for HER-1, 45%
for HER-2, 32% for HER-3 and 74.7% for HER-4. Statistically significant associations were
found between all EGFR proteins’ expression. Statistical significant associations were also
found between malignant-appearing microcalcifications and HER-1 (P=0.001), HER-2 (P=0.015)
and HER-4 positivity (P=0.034), but not with HER-3 (P>0.05). We then evaluated the co-
expression of all EGFR proteins. Ôhe most prominent HER-protein co-expression was HER-1/
HER-2/HER-4 in 21.4% cases, followed by HER-2/HER-4 and HER-1/HER-2/HER-3/HER-4 in
21.4% and 18.6% carcinomas, respectively. Fifteen (20%) cases displayed no immunoreactivity
for all EGFR proteins, while HER-1/HER-3/HER-4 and HER-1/HER-2 co-expression was found
in 13.3% and 2.7% cases, respectively. HER-1/HER-4 and HER-1/HER-2/HER-4 protein co-
expression was found to be statistically correlated with ER (P=0.002 and P=0.001, respective-
ly) and PR(+) (P=0.019 and P=0.004, respectively), but no association was found with malig-
nant-appearing microcalcifications. The combined negative immunoreactivity of all EGFR pro-
teins was associated with ER(+) (P=0.006) and malignant-appearing microcalcifications (P=0.03).
Malignant-appearing microcalcifications detected during screening-mammography represent a
diagnostic, prognostic and therapeutic challenge. The findings of our study consolidate the
already adopted idea that tumor progression occurs late in the preclinical phase of the disease
due to a failure of equilibrium between proliferation controlling mechanisms and programmed
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cell death pathways which can be reflected upon mammographic appearance. EGFR family
proteins’ expression is present since the preclinical phase of breast carcinomas and is strongly
correlated (except HER-3) with the mammographic finding of malignant-appearing microcalcifi-
cations. The co-expression pattern of the four EGFR family members combined with the
expression profile of other molecular prognostic factors and the mammographic appearance
might predict the natural history of non-palpable breast carcinomas.  Key words: Non-palpable
breast carcinomas, mammography, microcalcifications, EGFR, HER-2, HER-3, HER-4, apoptosis.
Forum of Clinical Oncology 4 (4):273-289, 2005.
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ÐÑÙÔÏÔÕÐÇ ÌÅËÅÔÇ

Ç äéáãíùóôéêÞ ðñïóÝããéóç ôùí áëëïéþóåùí

ôçò óôïìáôï-ãíáèï-ðñïóùðéêÞò ðåñéï÷Þò ìå

ôçí êõôôáñïëïãßá õãñÞò öÜóçò (Ôhinprep)

Ñ.Ì. ÂáëåñÞ1, Á. Ðáíôßäïõ1, Ê. Âá÷ôóåâÜíïò2, Å. Áóëáíßäïõ1, ×. Äåóôïýíç1,
Ê. ÁíôùíéÜäçò2

ÐÅÑIËÇØÇ
Ï ñüëïò ôçò Êõôôáñïëïãßáò óôç äéåñåýíçóç ôùí áëëïéþóåùí ôçò óôïìáôïãíáèïðñïóùðéêÞò
ðåñéï÷Þò åßíáé óçìáíôéêüò. Éäéáßôåñá, ç íÝá ôå÷íéêÞ ôçò Êõôôáñïëïãßáò ÕãñÞò ÖÜóçò (Thin-
Prep: áõôïìáôïðïéçìÝíç ìÝèïäïò åðåîåñãáóßáò êáé åðßóôñùóçò óå ëåðôÞ ìïíïåðßðåäç óôéâÜ-
äá) óõìâÜëëåé óôçí åðßëõóç áñêåôþí äéáöïñïäéáãíùóôéêþí ðñïâëçìÜôùí ôçò êáèçìåñéíÞò
êëéíéêÞò ðñÜîçò. Óôü÷ïò ôçò ìåëÝôçò ìáò åßíáé ç óõãêñéôéêÞ áîéïëüãçóç ôçò ôå÷íéêÞò áõôÞò
óå ó÷Ýóç ìå ôç óõìâáôéêÞ ìÝèïäï. ÁîéïëïãÞèçêáí óõíïëéêÜ 65 ðåñéðôþóåéò êáëïÞèùí êáé
êáêïÞèùí áëëïéþóåùí ôçò óôïìáôïãíáèïðñïóùðéêÞò ðåñéï÷Þò. Óå 41 áðü áõôÝò, ç ëÞøç ôïõ
õëéêïý Ýãéíå ìå øÞêôñá, åíþ óôéò õðüëïéðåò 24, ðñáãìáôïðïéÞèçêå ðáñáêÝíôçóç ìå ëåðôÞ
âåëüíç (FNA). Áêïëïýèçóå åðåîåñãáóßá ôïõ õëéêïý ìå ôç óõìâáôéêÞ ìÝèïäï êáé ìå ôçí
ôå÷íéêÞ ThinPrep, åíþ óå ïñéóìÝíåò ðåñéðôþóåéò åöáñìüóôçêå áíïóïêõôôáñï÷çìåßá. Óõãêñß-
íïíôáé ôá áðïôåëÝóìáôá ôçò óõìâáôéêÞò ìåèüäïõ óå ó÷Ýóç ì’ áõôü ôçò ÕãñÞò ÖÜóçò êáé
áíáëýïíôáé ôá ðëåïíåêôÞìáôá ôçò ôå÷íéêÞò ÔhinPrep êáèþò êáé ç óõìâïëÞ ôçò óôç äéÜãíùóç
ôùí áëëïéþóåùí ôçò óôïìáôïãíáèïðñïóùðéêÞò ðåñéï÷Þò. ËÝîåéò-êëåéäéÜ: Êõôôáñïëïãßá ÕãñÞò
ÖÜóçò, FNA, óôïìáôïãíáèïðñïóùðéêÞ ðåñéï÷Þ, óéåëïãüíïé áäÝíåò.  ÂÞìá ÊëéíéêÞò Ïãêïëï-
ãßáò 2005, 4 (4):290-295.

ÅéóáãùãÞ – Óêïðüò

Ç äéáãíùóôéêÞ ðñïóÝããéóç ôùí áëëïéþóåùí
ôçò óôïìáôïãíáèïðñïóùðéêÞò ðåñéï÷Þò äçìéïõñ-
ãåß óõ÷íÜ äéáöïñïäéáãíùóôéêÜ ðñïâëÞìáôá óôçí
êáèçìåñéíÞ êëéíéêÞ ðñÜîç. Ç Êõôôáñïëïãßá [áðï-
öïëéäùôéêÞ – ðáñáêÝíôçóç ìå ëåðôÞ âåëüíç
(FNA)], éäéáßôåñá ìå ôç íÝá ôå÷íéêÞ ôçò Êõôôáñï-

ëïãßáò ÕãñÞò ÖÜóçò, óõìâÜëëåé óçìáíôéêÜ óôçí
åðßëõóç ôùí ðñïâëçìÜôùí áõôþí, äéüôé ç ôå÷íé-
êÞ áõôÞ ðáñÝ÷åé âáóéêÜ ðëåïíåêôÞìáôá Ýíáíôé
ôçò óõìâáôéêÞò ìåèüäïõ.1-4

Óôü÷ïò ôçò ìåëÝôçò ìáò åßíáé ç áîéïëüãçóç
ôçò Êõôôáñïëïãßáò ÕãñÞò ÖÜóçò (ThinPrep) óôç
äéåñåýíçóç ôùí áëëïéþóåùí ôçò óôïìáôïãíáèï-
ðñïóùðéêÞò ðåñéï÷Þò óå ó÷Ýóç ìå ôç óõìâáôéêÞ
ìÝèïäï.

Õëéêü – ÌÝèïäïò

ÁîéïëïãÞèçêáí óõíïëéêÜ 65 ðåñéðôþóåéò êá-

1Êõôôáñïëïãéêü ÅñãáóôÞñéï, 2Ãíáèï÷åéñïõñãéêÞ Êëéíé-
êÞ, «ÈåáãÝíåéï» Áíôéêáñêéíéêü Íïóïêïìåßï, Èåóóáëï-
íßêç. Õðåýèõíïò áëëçëïãñáößáò: ÂáëåñÞ Ñïæáëßá-Ìá-
ñßá. ÃñáâéÜò 15, 54645, Èåóóáëïíßêç, Ôçë. 2310889249.
e-mail: rosasaliavaleri@hotmail.com



Ç äéáãíùóôéêÞ ðñïóÝããéóç ôùí áëëïéþóåùí ôçò óôïìáôï-ãíáèü-ðñïóùðéêÞò ðåñéï÷Þò ìå ôçí êõôôáñïëïãßá õãñÞò öÜóçò (Ôhinprep)————— 291

ëïÞèùí êáé êáêïÞèùí áëëïéþóåùí ôçò óôïìáôï-
ãíáèï-ðñïóùðéêÞò ðåñéï÷Þò ïé ïðïßåò áöïñïý-
óáí : 10 ôá ÷åßëç, 6 ôç ãëþóóá, 22 ôéò ðáñåéÝò, 5
ôá ïýëá, 2 ôéò ãíÜèïõò, 2 ôï Ýäáöïò ôçò óôïìá-
ôéêÞò êïéëüôçôáò, 1 ôï ðôåñýãéï ôïõ ùôüò, 12 ôéò
ðáñùôßäåò êáé 5 ôïõò ëåìöáäÝíåò ôçò ðåñéï÷Þò.

Óå 41 áðü áõôÝò ç ëÞøç ôïõ õëéêïý Ýãéíå ìå
øÞêôñá (1ç ïìÜäá), üôáí ïé âëÜâåò Þôáí åðéöá-
íåéáêÝò, êõñßùò ëåõêïðëáêßåò Þ åëêùôéêÝò ðåñéï-
÷Ýò, ðïõ åíôïðéæüôáí óôç óôïìáôéêÞ êïéëüôçôá
óõíÞèùò (10 óôá ÷åßëç, 5 óôç ãëþóóá, 20 óôéò
ðáñåéÝò êáé 5 óôá ïýëá), êáèþò êáé óôï ðôåñýãéï
ôïõ ùôüò (1 ðåñßðôùóç). Óôéò ðåñéðôþóåéò ðïõ
ôï äåßãìá äåí Þôáí åðáñêÝò åöáñìüóôçêå êáé
áðïöïëßäùóç ìå íõóôÝñé.

Óå 19 áóèåíåßò ðñáãìáôïðïéÞèçêå ðáñáêÝ-
íôçóç ìå ëåðôÞ âåëüíç (FNA) äéáìÝôñïõ 210

gauge ðñïóáñìïóìÝíç óå óýñéããá ôùí 10 mL
(2ç ïìÜäá). Ïé áëëïéþóåéò áöïñïýóáí øçëáöçôÝò
õðïâëåííïãüíéåò Þ õðïäüñéåò äéïãêþóåéò, óáöþò
Þ áóáöþò ðåñéãåãñáììÝíåò, áðï ôéò ïðïßåò ïé
12 åíôïðßæïíôáí óôéò ðáñùôßäåò êáé ïé 7 óôç
óôïìáôéêÞ êïéëüôçôá (2 óôéò ðáñåéÝò, 2 óôéò ãíÜ-
èïõò, 1 óôï Ýäáöïò ôçò óôïìáôéêÞò êïéëüôçôáò
êáé 1 óôç ãëþóóá).

Óôéò õðüëïéðåò 5 ðåñéðôþóåéò ðïõ áöïñïý-
óáí äéïãêùìÝíïõò ëåìöáäÝíåò (3 ôñá÷çëéêïýò, 1
õðïãíÜèéï êáé 1 ïðéóèïùôéáßï), ðñáãìáôïðïéÞèç-
êå ðáñáêÝíôçóç ìå âåëüíç éíóïõëßíçò äéáìÝôñïõ
230 gauge ðñïóáñìïóìÝíç óå óýñéããá ôùí 10
mL (3ç ïìÜäá). Ç ÷ñÞóç ëåðôüôåñçò âåëüíçò
óôïõò ëåìöáäÝíåò áðïóêïðåß óå ìéá ëéãüôåñï
áéìïññáãéêÞ ðáñáêÝíôçóç áöïý ç áíáññüöçóç
ìå âåëüíç ìåãáëýôåñçò äéáìÝôñïõ ðñïêáëåß óõ-
íÞèùò ðñüóìéîç ôïõ õëéêïý ìå ðåñéöåñéêü áßìá
äõó÷åñáßíïíôáò Ýôóé ôç äéÜãíùóç.

Ç ëÞøç ôïõ õëéêïý, ìå øÞêôñá Þ ìå âåëüíç,
ðñáãìáôïðïéÞèçêå äýï öïñÝò, þóôå ç åðåîåñãá-
óßá ôïõ õëéêïý íá ãßíåé ôüóï ìå ôç óõìâáôéêÞ
ìÝèïäï (åðßóôñùóç óå áíôéêåéìåíïöüñïõò ðëÜ-
êåò êáé Üìåóç ìïíéìïðïßçóç ìå cytospray) üóï
êáé ìå ôçí ôå÷íéêÞ Thin Prep. ÊáôÜ ôçí ôå÷íéêÞ
áõôÞ ôï êõôôáñïëïãéêü õëéêü ôïðïèåôåßôáé áðåõ-
èåßáò êáé ìïíéìïðïéåßôáé óå öéáëßäéï ðïõ ðåñéÝ÷åé
åéäéêü äéÜëõìá ìå âÜóç ôç ìåèáíüëç. Óôç óõíÝ-
÷åéá ôï öéáëßäéï ôïðïèåôåßôáé óå åéäéêü ìç÷Üíç-
ìá üðïõ áíôéðñïóùðåõôéêü äåßãìá êõôôáñéêïý
ðëçèõóìïý, ìÝóù åíüò åéäéêïý ößëôñïõ ìéáò ÷ñÞ-
óçò åðéóôñþíåôáé áõôüìáôá óå ëåðôÞ ìïíïåðßðå-
äç óôéâÜäá óå óõãêåêñéìÝíç êõêëïôåñÞ ðåñéï÷Þ
êáé áêïëïõèåß ç óõíÞèçò ÷ñþóç.

Óôéò ðåñéðôþóåéò ðïõ ðáñïõóéÜóôçêáí äéáãíù-
óôéêÜ ðñïâëÞìáôá, ðñáãìáôïðïéÞèçêå áíïóïêõô-

ôáñï÷çìéêÞ áíß÷íåõóç åéäéêþí äåéêôþí ôüóï óå
óõìâáôéêÜ üóï êáé óå åðé÷ñßóìáôá ThinPrep áðï
ôï åíáðïìåßíáí õëéêü ôïõ äåßãìáôïò óôï öéáëß-
äéï. Ïé áíïóïêõôôáñï÷çìéêïß äåßêôåò ðïõ áíé÷íåý-
èçêáí Þôáí êáôÜ êýñéï ëüãï ôï Åðéèçëéáêü Ìåì-
âñáíéêü Áíôéãüíï (EMA), ôï Êáñêéíïåìâñõéêü
Áíôéãüíï (CEA), ôï Êïéíü Ëåõêïêõôôáñéêü Áíôé-
ãüíï (LCA) êáé ç Âéìåíôßíç (Vim). ÁíÜëïãá ìå
ôçí ðåñßðôùóç ÷ñçóéìïðïéÞèçêáí êáé Üëëá ðéï
åîåéäéêåõìÝíá áíôéóþìáôá.

Óôç óõíÝ÷åéá Ýãéíå óõãêñéôéêÞ áîéïëüãçóç ôùí
áðïôåëåóìÜôùí ôùí äýï ìåèüäùí, óõìâáôéêÞò êáé
ôå÷íéêÞò ThinPrep, ëáìâÜíïíôáò õð’ üøç: ôçí
ðïéüôçôá ôùí åðé÷ñéóìÜôùí, ôçí êõôôáñïâñßèåéá,
ôï óõíïäü õðüóôñùìá, ôéò áéìïññáãéêÝò êáé íå-
êñùôéêÝò ðñïóìßîåéò, ôçí êõôôáñéêÞ áñ÷éôåêôïíé-
êÞ, ôçí ìïíïåðßðåäç åðßóôñùóç êáèþò êáé ôçí
êõôôáñïìïñöïëïãéêÞ åõêñßíåéá (ðñùôïðëáóìáôé-
êÝò /ðõñçíéêÝò ëåðôïìÝñåéåò).

ÁðïôåëÝóìáôá

Ç êõôôáñïëïãéêÞ åîÝôáóç ôïõ õëéêïý ìå øÞ-
êôñá (41 ðåñéðôþóåéò) Ýäåéîå: 24 ðåñéðôþóåéò
áñíçôéêÝò ãéá êáêïÞèåéá, 9 ìå êõôôáñéêÞ áôõðßá,
3 ýðïðôåò ãéá êáêïÞèåéá êáé 5 èåôéêÝò ðåñéðôþ-
óåéò (êáñêéíþìáôá ðëáêþäïõò ôýðïõ) (Eéêüíá 1).

Ç êõôôáñïëïãéêÞ åîÝôáóç ôïõ õëéêïý ìå FNA
(19 ðåñéðôþóåéò) Ýäåéîå üôé: áðü ôéò 12 ðáñáêå-
íôÞóåéò ðáñùôßäáò ïé 6 Þôáí ìéêôïß üãêïé (Eéêüíá
2), 3 üãêïé Warthin (Eéêüíá 3), 1 ðïñïãåíÝò êáñ-
êßíùìá (Eéêüíá 4), 1 êáñêßíùìá ÷áìçëÞò äéáöï-
ñïðïßçóçò êáé 1 ëÝìöùìá. Áðü ôéò 7 õðüëïéðåò
ðåñéðôþóåéò, ïé 4 Þôáí áñíçôéêÝò ãéá êáêïÞèåéá

Åéêüíá 1. Ðëáêþäåò êáñêßíùìá ìåôÜ áðü ëÞøç ìå
øÞêôñá (ôå÷íéêÞ åðåîåñãáóßáò Thin Prep, ÷ñþóç Ðá-
ðáíéêïëÜïõ x400)
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Åéêüíá 2. Ìéêôüò üãêïò ðáñùôßäáò (FNA, åðß÷ñéóìá
óõìâáôéêÞò ìåèüäïõ, ÷ñþóç ÐáðáíéêïëÜïõ x400)

Åéêüíá 3. ¼ãêïò Warthin (FNA, ôå÷íéêÞ åðåîåñãáóßáò
Thin Prep, ÷ñþóç ÐáðáíéêïëÜïõ x400)

Åéêüíá 4. ÐïñïãåíÝò êáñêßíùìá ðáñùôßäáò (FNA,
ôå÷íéêÞ Thin Prep, ÷ñþóç ÐáðáíéêïëÜïõ x400)

ìå Ýíôïíç öëåãìïíÞ, 2 Þôáí êáñêéíþìáôá áðï
ðëáêþäåò åðéèÞëéï êáé 1 êáêüçèåò íåüðëáóìá
ìåóåã÷õìáôïãåíïýò ðñïÝëåõóçò.

Áðü ôéò 5 ðáñáêåíôÞóåéò ëåìöáäÝíùí âñÝèç-
êáí 1 êïêêéùìáôþäçò öëåãìïíÞ, ðéèáíþò óáñ-
êïåßäùóç, 3 ìåôáóôáôéêÜ êáñêéíþìáôá ðëáêþäïõò
ôýðïõ êáé 1 ëÝìöùìá Hodgkin (Eéêüíá 5).

Óõó÷Ýôéóç ìå ôéò áíôßóôïé÷åò éóôïëïãéêÝò äéá-
ãíþóåéò Þôáí åöéêôÞ óå üëåò ôéò ýðïðôåò êáé
êáêïÞèåéò ðåñéðôþóåéò êáé óôï 1/3 ôùí êáëïÞ-
èùí ðåñéðôþóåùí (óõìöùíßá óå ðïóïóôü 95%
óôéò ðåñéðôþóåéò ðïõ õðÞñ÷å óýã÷ñïíç äéÜãíù-
óç).

Ç óýãêñéóç ôçò êõôôáñïëïãéêÞò åéêüíáò ôçò
óõìâáôéêÞò ìåèüäïõ ìå ôçí Êõôôáñïëïãßá ÕãñÞò
ÖÜóçò (Thinprep) Ýäåéîå ïñéóìÝíåò äéáöïñÝò. Ðáñ’
üëá áõôÜ, óôéò ðåñéóóüôåñåò ðåñéðôþóåéò, ïé äéá-
ãíþóåéò ôïõ Thinprep óõìöùíïýóáí ìå ôá óõì-
âáôéêÜ åðé÷ñßóìáôá.

Ïé êõôôáñïìïñöïëïãéêÝò äéáöïñÝò ðïõ ðáñá-
ôçñÞèçêáí óôéò åðéìÝñïõò ðáèÞóåéò Þôáí ïé åîÞò:
¼óïí áöïñÜ ôïõò ìéêôïýò üãêïõò, ôá åðéèçëéáêÜ
êáé ôá ìåóåã÷õìáôïãåíÞ óôïé÷åßá Þôáí ðáñüíôá
óõã÷ñüíùò óôï ThinPrep ìüíï óå êõôôáñïâñéèÞ
åðé÷ñßóìáôá.Ôï ìõîïåéäÝò õðüóôñùìá Þôáí ìåéù-
ìÝíï êáé åìöáíéæüôáí õðï ìïñöÞ ìéêñþí óôáãü-
íùí. Åðßóçò ôá åðéèçëéáêÜ êýôôáñá ó÷çìÜôéæáí
ìéêñÝò áèñïßóåéò ÷ùñßò éäéáßôåñï ó÷Þìá. ¸ôóé, ç
äéÜãíùóç Þôáí ðéï åýêïëç ìå ôç óõìâáôéêÞ ìÝ-
èïäï óôéò ðåñéóóüôåñåò ðåñéðôþóåéò (4 áðï 6)
ëüãù ýðáñîçò åðáñêïýò ìõîùìáôþäïõò óôïé÷åßïõ.
Óôïí üãêï ôïõ Warthin åß÷áìå ìéêñÝò áèñïßóåéò
ïãêïêõôôÜñùí, ïé ïðïßåò Þôáí ðéï åìöáíåßò óôï
ThinPrep, åíù ôá ëåìöïêýôôáñá Þôáí åëáôôùìÝ-
íá óå áñéèìü, áëëÜ ç õðåñï÷Þ ôïõò ãéíüôáí ðéï

Åéêüíá 5. Íüóïò Hodgkin óå FNA ëåìöáäÝíá (óõìâá-
ôéêÞ ìÝèïäïò, ÷ñþóç ÐáðáíéêïëÜïõ x400)
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åýêïëá áíôéëçðôÞ. Óôç ìéá ðåñßðôùóç ìå êõóôéêÞ
åêöýëéóç ôï ÔhinPrep õðåñåß÷å ìå ðáñïõóßá ëß-
ãùí ïãêïêõôôÜñùí óå áíôßèåóç ìå ôá áêõôôáñéêÜ
óõìâáôéêÜ åðé÷ñßóìáôá. Óôéò ðñùôïðáèåßò êáêïÞ-
èåéò íåïðëáóßåò äåí ðáñáôçñÞóáìå áîéüëïãåò äéá-
öïñÝò ðáñÜ ìüíï åëÜôôùóç ôçò íÝêñùóçò óôï
õðüóôñùìá (tumor diathesis). Óôï ëÝìöùìá ðá-
ñùôßäáò, ôá ëåìöïåéäÞ êýôôáñá óôï ThinPrep
ðáñïõóßáæáí ìåìïíùìÝíç äéÜôáîç Þ ïëéãïêõôôá-
ñéêÝò áèñïßóåéò ðñïóïìïéÜæïíôáò ìå Ýíá ìéêñï-
êõôôáñéêü êáñêßíùìá (áðáñáßôçôç ç åöáñìïãÞ
áíïóïêõôôáñï÷çìåßáò). Óôï ëÝìöùìá Hodgkin ôïõ
ëåìöáäÝíá, ôá êýôôáñá Reed-Sternberg êáé ôá
Hodgkin êýôôáñá Þôáí ðéï åýêïëá áíáãíùñßóçìá
óôçí ìïíïåðßðåäç åðßóôñùóç.

Áíïóïêõôôáñï÷çìéêÞ ìåëÝôç ðñáãìáôïðïéÞèç-
êå ôüóï óå óõìâáôéêÜ, üóï êáé óå åðé÷ñßóìáôá
ThinPrep óôéò 3 ðåñéðôþóåéò ôùí êáêïÞèùí üãêùí
ôçò ðáñùôßäáò, óôï êáêüçèåò íåüðëáóìá ìåóåã-
÷õìáôïãåíïýò ðñïÝëåõóçò ôçò óôïìáôéêÞò êïé-
ëüôçôáò êáèþò êáé óôï ëåìöùìá Hodgkin: ôï
ðïñïãåíÝò êáñêßíùìá Þôáí èåôéêü óôï CEA, Kå-
ñáôßíåò ÁÅ É-ÉÉ êáé Âreast-2 áíôéãüíï åíù ôï ëÝì-
öùìá Â-êõôôáñéêÞò áñ÷Þò óôï LCA êáé Pan-B
äåßêôç. Ôï êáñêßíùìá ÷áìçëÞò äéáöïñïðïßçóçò
Þôáí áñíçôéêü ó’ üëïõò ôïõò äåßêôåò. Ôï ìåóåã-
÷õìáôïãåíÝò íåüðëáóìá Þôáí èåôéêü óôç Vim êáé
ôï ëÝìöùìá Hodgkin ðáñïõóßáóå èåôéêüôçôá óôï
EMA, CD 30 êáé CD 15.

Ôá áíåðáñêÞ åðé÷ñßóìáôá ãéá ôç óõìâáôéêÞ
ìÝèïäï Þôáí 8,53% åíù ãéá ôï ThinPrep 3,5%. Ç
äéáãíùóôéêÞ áêñßâåéá ãéá ôç óõìâáôéêÞ ìÝèïäï
áíåñ÷üôáí ó’ Ýíá ðïóïóôü 91% åíù ãéá ôï Thin-
Prep óôï 95%.

Áðï ôç óõãêñéôéêÞ áîéïëüãçóç ôùí óõìâáôé-
êþí êáé ThinPrep åðé÷ñéóìÜôùí äéáöáßíåôáé, üôé
ôï ThinPrep ðáñÝ÷åé êáëýôåñçò ðïéüôçôáò åðé-
÷ñßóìáôá, ÷ùñßò ðåñßóóåéá áéìïññáãéêþí êáé íå-
êñùôéêþí ðñïóìßîåùí, ãåãïíüò óçìáíôéêü óå ìéá
ðåñéï÷Þ éäéáßôåñá áéìïññáãéêÞ üðùò ç êåöáëÞ
êáé ï ôñÜ÷çëïò. Äéáôçñåß üìùò ôç íåêñùôéêÞ äéÜ-
èåóç (tumor diathesis), ÷áñáêôçñéóôéêü êõñßùò ôùí
êáñêéíùìÜôùí áðï ðëáêþäåò åðéèÞëéï.

Ùò ðñïò ôçí áñ÷éôåêôïíéêÞ, ôá êýôôáñá äç-
ìéïõñãïýí ìéêñüôåñåò ïìÜäåò êáé äéáôÜóóïíôáé
ðåñéóóüôåñï ìåìïíùìÝíá. Åðßóçò êÜíåé ðéï ãñÞ-
ãïñï êáé áðëü ôï screening áöïý óõãêåíôñþíåé
ôá êýôôáñá óå óõãêåêñéìÝíç, ìéêñÞò äéáìÝôñïõ,
ðåñéï÷Þ ôïõ ðëáêéäßïõ. Ç ÷ñÞóç áíïóïêõôôáñï-
÷çìåßáò åßíáé ðéï åýêïëç ìå ôçí ôå÷íéêÞ Thin-
Prep äéüôé ðáñÝ÷åé ôç äõíáôüôçôá äçìéïõñãßáò
áñ÷åéáêïý õëéêïý áðï ôç ëÞøç.

ÓõæÞôçóç

Ç äéåñåýíçóç ôùí íåïðëáóìáôéêþí êáé ìç ðá-
èÞóåùí ôçò óôïìáôïãíáèïðñïóùðéêÞò ðåñéï÷Þò
áðïôåëåß ðñüêëçóç óôçí êáèçìåñéíÞ äéáãíùóôé-
êÞ ðñáêôéêÞ ìéá êáé äéÜöïñåò íåïðëáóìáôéêÝò êáé
ìç ðáèÞóåéò, êáëïÞèåéò Þ êáêïÞèåéò, åíôïðßæï-
íôáé óôçí ðåñéï÷Þ áõôÞ. Ôï éóôïñéêü êáé ç êëéíéêÞ
åîÝôáóç ðáßæïõí óçìáíôéêü ìåí áëëÜ ü÷é êáèïñé-
óôéêü ñüëï óôç äéáãíùóôéêÞ ðñïóÝããéóç ôïõò.5

Ç áðïöïëéäùôéêÞ Êõôôáñïëïãßá êáé ç ðáñáêÝ-
íôçóç ìå ëåðôÞ âåëüíç (FNA) Ý÷ïõí ãßíåé åõ-
ñÝùò áðïäåêôÝò ìÝèïäïé áðï ôïõò êëéíéêïýò ãéá-
ôñïýò, ãéá ôéò ðåñéóóüôåñåò áëëïéþóåéò ôçò ðå-
ñéï÷Þò, ïé ïðïßåò åßíáé åýêïëá ðñïóðåëÜóéìåò.6,7

Áðïôåëïýí ãñÞãïñåò, åýêïëåò êáé ó÷åôéêÜ áíáß-
ìáêôåò äéáãíùóôéêÝò åîåôÜóåéò, ðïõ ìðïñïýí íá
ðñáãìáôïðïéçèïýí óôï åîùôåñéêü éáôñåßï ÷ùñßò
íá áðáéôåßôáé ãåíéêÞ áíáéóèçóßá óå áíôßèåóç ìå
ôç ÷åéñïõñãéêÞ âéïøßá, ç ïðïßá óõ÷íÜ áðáéôåß
ãåíéêÞ áíáéóèçóßá, ÷ñüíï êáé ìðïñåß íá ðñïêáëÝ-
óåé åðéðëïêÝò (óõñßããéï, åìöýôåõóç êáñêéíéêþí
êõôôÜñùí, ôñáõìáôéóìü íåýñïõ).8

Ïé êõôôáñïëïãéêÝò åîåôÜóåéò åßíáé åëÜ÷éóôá
åðþäõíåò, åðáíáëÞøéìåò, ìå Üìåóá áðïôåëÝóìá-
ôá êáé ìå åõáéóèçóßá ðåñßðïõ 95% (77%-97%),
åíù ç åéäéêüôçôá ôïõò êõìáßíåôáé óõíÞèùò óôï
95%-98% (91%-100%). 9,10

Óôç óôïìáôïãíáèïðñïóùðéêÞ ðåñéï÷Þ ðáñá-
ôçñåßôáé ðïóïóôü (0-20%) øåõäþò áñíçôéêþí
êõôôáñïëïãéêþí áðïôåëåóìÜôùí,9 ãéá ôï ïðïßï
óõ÷íÜ åíï÷ïðïéïýíôáé ëÜèç êáôÜ ôç óõëëïãÞ êáé
åðåîåñãáóßá ôùí äåéãìÜôùí,11,12 áäõíáìßá áîéï-
ëüãçóçò üëïõ ôïõ õëéêïý ôçò ðáñáêÝíôçóçò, êá-
èþò êáé äõóêïëßá ìéêñïóêüðçóçò ëüãù ôùí öëåã-
ìïíùäþí êáé áéìïññáãéêþí ðñïóìßîåùí, óõ÷íþí
óôçí ðåñéï÷Þ êåöáëÞò êáé ôñá÷Þëïõ.

Ç íÝá ìÝèïäïò ôçò Êõôôáñïëïãßáò ÕãñÞò
ÖÜóçò ThinPrep åëá÷éóôïðïéåß êáôÜ ðïëý ôá ðñï-
âëÞìáôá áõôÜ, âåëôéþíïíôáò ôçí ðïéüôçôá ôïõ
äåßãìáôïò. Ìå ôçí ôå÷íéêÞ áõôÞ áðïöåýãïíôáé
ðñïâëÞìáôá åëëåéðïýò ìïíéìïðïßçóçò (åêöýëéóç),
êáèþò êáé åðéêÜëõøçò ôùí êõôôÜñùí áðü áßìá
êáé öëåãìïíþäç êýôôáñá, ãåãïíüò ðïõ êáèéóôÜ
åõ÷åñÝóôåñç ôçí áîéïëüãçóç áêüìç êáé ôùí åëÜ-
÷éóôùí äéáãíùóôéêþí êõôôÜñùí.1-4

Ìå ôç íÝá áõôÞ ôå÷íéêÞ ðáñïõóéÜæïíôáé üìùò
êõôôáñïìïñöïëïãéêÝò äéáöïñÝò óå ó÷Ýóç ìå ôç
óõìâáôéêÞ ìÝèïäï, ãé’ áõôü áðáéôåßôáé åìðåéñßá
ðñïò áðïöõãÞ äéáãíùóôéêïý ëÜèïõò.3,4

ÁíÜëïãåò ìå ôéò äéêÝò ìáò ðáñáôçñÞóåéò ðá-
ñïõóßáóáí êáé ïé Michael êáé Çunter, ãéá ôïõò
ìéêôïýò üãêïõò, üðùò üôé, áðïôåëïýíôáé áðï ìé-
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êñüôåñåò ïìÜäåò êáé ëéãüôåñï ìõîùìáôþäåò óôïé-
÷åßï óå ìïñöÞ ìéêñþí óôáãïíéäßùí óôï ThinPrep.
Ç áíÜëõóç ôïõ õëéêïý áðï üãêï Warthin Ýäåéîå
ìéêñÝò áèñïßóåéò åðéèçëéáêþí êõôôÜñùí êáé ìé-
êñüôåñï áñéèìü ëåìöïêýôôáñùí.3 Óå üôé áöïñÜ
ôá êáêïÞèç íåïðëÜóìáôá üëïé ïé óõããñáöåßò
áíáöÝñïõí üôé ìå ôçí Êõôôáñïëïãßá ÕãñÞò ÖÜ-
óçò ðáñáôçñåßôáé ëéãüôåñç íÝêñùóç.1-4 ¼óïí
áöïñÜ ôá ëåìöþìáôá ïé ðáñáôçñÞóåéò ìáò Þôáí
áíÜëïãåò ôùí Ford êáé óõí.2 êáé Michael êáé Hunter3

ùò ðñïò ôçí ðáñïõóßá áèñïßóåùí ëåìöïåéäþí
êõôôÜñùí ìå ôç íÝá ôå÷íéêÞ.

Ó÷åäüí üëïé ïé åñåõíçôÝò èåùñïýí üôé ôï Thin-
Prep ðñïóöÝñåé êáëýôåñç ðïéüôçôá åðé÷ñßóìáôïò
üóïí áöïñÜ ôï êáèáñüôåñï õðüóôñùìá, ôçí áñ÷é-
ôåêôïíéêÞ êáé ôéò êõôôáñéêÝò ëåðôïìÝñåéåò áëëÜ
äåí ðëåïíåêôåß óôç äéáãíùóôéêÞ áêñßâåéá óå ó÷Ý-
óç ìå ôç óõìâáôéêÞ ìÝèïäï,2,4,13,14 óå áíôßèåóç ìå
ôç äéêÞ ìáò ìåëÝôç üðïõ åß÷áìå ìåãáëýôåñç äéá-
ãíùóôéêÞ áêñßâåéá ìå ôç ìïíïåðßðåäç åðßóôñùóç.

Óôçí åöáñìïãÞ áíïóïêõôôáñï÷çìåßáò ðáñá-
ôçñÞóáìå êáëýôåñç ðïéüôçôá ÷ñþóçò ìå ôï Thin-
Prep ßóùò ëüãù ôïõ êáèáñïý õðïóôñþìáôïò êáé
ôçò åðßóôñùóçò ôùí êõôôÜñùí óå ìïíïåðßðåäç

óôéâÜäá.
ÓõìðåñáóìáôéêÜ, ç ìÝèïäïò ThinPrep ìå ôá

ðëåïíåêôÞìáôÜ ôçò Ýíáíôé ôçò óõìâáôéêÞò ìåèü-
äïõ öáßíåôáé íá åßíáé éäáíéêÞ ãéá ôç äéÜãíùóç
ôùí áëëïéþóåùí ôçò óôïìáôïãíáèïðñïóùðéêÞò
ðåñéï÷Þò öôÜíåé íá õðÜñ÷åé ç ó÷åôéêÞ åìðåéñßá
ãéá ôç óùóôÞ åêôßìéóç êáé áîéïëüãçóç ôùí åðé-
÷ñéóìÜôùí ìå ôç íÝá ôå÷íéêÞ.

Óõíïøßæïíôáò áíáöÝñïõìå üôé ç ôå÷íéêÞ Thin-
Prep õðåñÝ÷åé óôá ðáñáêÜôù óçìåßá: á) åëá÷é-
óôïðïéåß ôéò áðþëåéåò êõôôÜñùí, ðñïêáëþíôáò
Ýôóé áýîçóç ôùí åðáñêþí äåéãìÜôùí, â) äéáôçñåß
åí ìÝñåé ôçí êõôôáñéêÞ áñ÷éôåêôïíéêÞ êáé ðáñïõ-
óéÜæåé ìåãáëýôåñç êõôôáñïìïñöïëïãéêÞ åõêñßíåéá,
ã) ìåéþíåé ôéò âëåííþäåéò êáé áéìáôçñÝò ðñïóìß-
îåéò, ìå áðïôÝëåóìá êáèáñüôåñï õðüóôñùìá,
ãåãïíüò ðïõ áðïêôÜ éäéáßôåñç óçìáóßá óôçí ðå-
ñéï÷Þ áõôÞ, ä) åëáôôþíåé ôï ÷ñüíï ìéêñïóêüðç-
óçò, äåäïìÝíïõ üôé ìéêñïóêïðåßôáé óõãêåêñéìÝíç,
äéáãíùóôéêÞ ðåñéï÷Þ êáé å) ðáñÝ÷åé ôç äõíáôü-
ôçôá äçìéïõñãßáò áñ÷åéáêïý õëéêïý êáé åõ÷åñÝ-
óôåñçò åöáñìïãÞò áíïóïêõôôáñï÷çìåßáò êáèþò
êáé Üëëùí ôå÷íéêþí, üðïõ áõôÝò åíäåßêíõíôáé.

ABSTRACT

R. VALERI, A. PANTIDOU, K. VAHTSEVANOS,  E. ASLANIDOU, CH. DESTOUNI, K.
ANTONIADIS: Liquid Based Cytology in diagnosis of oral, maxillary and facial region
lesions

The role of Cytology in the interpretation of oral, maxillary and facial region lesions is very
important. Especially, the new method of Liquid Based Cytology (ÔhinPrep technique: an
automated method of specimen preparation and distribution of cells in a thin, evenly dispersed
layer) contributes to the resolution of several differential diagnostic problems. The aim of our
study is the comparison between the new technique and the conventional method. We evalu-
ated 65 cases of benign and malignant lesions of this region. In 41 of them, a brush was used
for the enhance of the cytologic material, while in the rest 24 cases, fine needle aspiration
(FNA) was performed. The cytologic material was processed using both the conventional
method and the ÔhinPrep technique, while in certain cases immunocytochemistry was applied.
We compare the cytomorphologic picture between the conventional method and the Liquid
Based Cytology and analyze the advantages of the ÔhinPrep technique, as well as its contri-
bution to the diagnostic approach of oral, maxillary and facial region lesions. Key words: Liquid
Based Cytology; FNA; head and neck lesions; salivary glands. Forum of Clinical Oncology 4
(4):290-295, 2005.
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ÁÍÔÉÊÁÔÏÐÔÑÉÓÌÏÉ

Ðüôå ðñÝðåé íá «åãêáôáëåßðåé» ï ïãêïëüãïò;

A. ÁñäáâÜíçò

¼ôé áíèñþðùí âïýëçóç êáìðýëç äåí Üëëáîå êáììéÜ
ÐáñáäÝ÷ôçêå ðéá, üìùò áêüìá ñùôÜ:

Ðïéá ðñüâëåøç åðáëçèåýôçêå;
Ðþò ôç ãíþóç áöïñìÞ;

ÔÜîç Þ ×Üïò;

Ç öýóç ïýôå ôéìùñåß ïýôå áíôáìåßâåé.
ÓõíåðÞò ðÜíôá åíßóôáôáé.

Á.Ó.Á

Ðáèïëüãïò- Ïãêïëüãïò, Á´ Ðáèïëïãéêü-Ïãêïëïãéêü
ôìÞìá, Íïóïêïìåßï «¢ãéïò ÓÜââáò»

ÐÅÑIËÇØÇ
ÁóèåíÞò Á: «Ìç ì’ áöÞóåéò íá ðåèÜíù ãéáôñÝ!»
ÁóèåíÞò Â: «Äå èÝëù íá ìåßíù ìÝóá áðü ôï ðáñÜèõñï êáé íá âëÝðù áð’ Ýîù ôïí Þëéï íá
áíáôÝëëåé êáé íá äýåé. ¢öçóÝ ìå íá öýãù...»
Äýï áíôéäéáìåôñéêÝò óôÜóåéò áóèåíþí ìå ðñï÷ùñçìÝíï êáñêßíï: Ýêêëçóç üðïéáò âïÞèåéáò
áðü ôç ìéá êáé Üñíçóç ëÞøçò åéäéêÞò èåñáðåßáò Þ õðïóôçñéêôéêÞò ôçò æùÞò öñïíôßäáò áðü
ôçí Üëëç. ÁíôéäéáìåôñéêÝò öáéíïìåíéêÜ êáèþò, áìöüôåñåò õðïäçëþíïõí ôçí áãùíßá åíþðéïí
ôçò áðáîßùóçò êáé åðåñ÷üìåíçò áêýñùóçò ôïõ óþìáôïò êáé ôçò øõ÷Þò. Óôï ðáñüí êåßìåíï
åðé÷åéñåßôáé ìéá êáôáãñáöÞ ìéêñïý ìÝñïõò ôùí äéëçììáôéêþí –óôï óýíïëü ôïõò- åñùôçìÜôùí
êÜèå óêåðôüìåíïõ ëåéôïõñãïý õãåßáò áðÝíáíôé óôïí áóèåíÞ ìå ðñï÷ùñçìÝíï êáñêßíï âáñéÜò
ðñüãíùóçò Þ ôåëéêïý óôáäßïõ.  Ôé óçìáôïäïôåß ôï «åãêáôáëåßðù», ðüôå êáé ìå ðïéá êñéôÞñéá
ç åéäéêÞ áíôéêáñêéíéêÞ èåñáðåßá èåùñåßôáé ùò åîáíôëçìÝíç áðü Üðïøç åëðßäáò ýöåóçò ôçò
íüóïõ Þ ðáñÜôáóçò ôçò æùÞò, «ðüóç» öñïíôßäá íá ðáñáó÷åèåß, ïéêïíïìéêÜ êáé êïéíùíéêÜ
æçôÞìáôá, çèéêÞ ôçò áðüóõñóçò áðü ôç óôÞñéîç ôïõ ëåéôïõñãïý êáé ôïõ óõóôÞìáôïò õãåßáò...
ÂÞìá ÊëéíéêÞò Ïãêïëïãßáò 2005, 4 (4):296-301.

Ôá åéóáãùãéêÜ óôï ñÞìá ôïõ ôßôëïõ, ðïëëïß -
ôïõ óõããñáöÝá óõìðåñéëáìâáíïìÝíïõ- èá Þèå-
ëáí íá åßíáé åííïéïëïãéêþò áíáéñåôéêÜ. Åíôïý-
ôïéò äåí åßíáé. Åßôå ôï áðïäå÷üìáóôå åßôå ü÷é,
êÜðïéá óôéãìÞ áñãÜ Þ ãñÞãïñá, êÜèå Üíèñùðïò,

ìå õøçëü Þ ÷áìçëü çèéêü êáé øõ÷éêü óèÝíïò,
äåí áíôÝ÷åé êáé «ôá ðáñáôÜåé».  ÁíôéóôñÝöïíôáò
ëïéðüí ôïí íïçìáôéêü âçìáôéóìü ôïõ ôßôëïõ, ôï
åñþôçìá ìðïñåß íá ãßíåé: åãêáôáëåßðåé ï ïãêï-
ëüãïò, ï êÜèå ãéáôñüò ðïôÝ; Ç áðÜíôçóç åßíáé
üôé êÜèå Üíèñùðïò êÜðïôå áðëþò äå ìðïñåß, Þ
äå ìðïñåß Üëëï. ¢ñá ôï äéáêýâåõìá äåí åßíáé
åãêáôáëåßðù Þ ü÷é êáé ðüôå, áëëÜ ìðïñþ Þ äå
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áÝñá áóöáëéóôéêÜ ìïíôÝëá êáé óõóôÞìáôá õãåßáò.
Ùóôüóï, áõôÞ ç ðëåõñÜ, ãéá ðïëëïýò ëüãïõò äåí
áðïôåëåß áíôéêåßìåíï ôïõ ðáñüíôïò Üñèñïõ, ôï
ïðïßï èá êéíçèåß óå âéùìáôéêü êõñßùò ðëáßóéï êáé
äéåñùôÞìáôá áðüôïêá ðñïóùðéêþí ðñïâëçìáôé-
óìþí êáé áíáæçôÞóåùí, ÷ùñßò êáôáöõãÞ óå óôÝ-
ñåá âéâëéïãñáöéêÜ åñåßóìáôá, ÷ùñßò åðéóôçìïíé-
êïöáíÞ óôåñåüôõðá.

...ç áöïñìÞ

ÁöïñìÞ ãéá ôïõò ðñïâëçìáôéóìïýò êáé ôá äé-
ëÞììáôá ðïõ èá åêôåèïýí óôï êåßìåíï ðïõ áêï-
ëïõèåß áðïôÝëåóáí äýï äéáìåôñéêÜ áíôßèåôåò óôÜ-
óåéò áóèåíþí ìå ðñï÷ùñçìÝíï êáñêßíï. Öáéíïìå-
íéêÜ âÝâáéá áíôßèåôåò, ìéá êáé ïé äýï õðïäçëþ-
íïõí ìå äñáìáôéêÞ Ýíôáóç ôçí ßäéá áãùíßá åíþ-
ðéïí ôçò áêýñùóçò óþìáôïò êáé øõ÷Þò, ôïí ßäéï
öüâï åíþðéïí ôïõ åðåñ÷ïìÝíïõ áãíþóôïõ, óêü-
ôïõò Þ öùôüò Þ üðïéïõ Üëëïõ åðÝêåéíá, áó÷Ýôùò
èñçóêåõôéêþí ðåðïéèÞóåùí.

Ôá ðáñáäåßãìáôá

ÁóèåíÞò Á

Ãõíáßêá 60 åôþí, ìÝ÷ñé ðñüôéíïò áñßóôçò ãå-
íéêÞò õãåßáò ðáñÜ ôçí ðáñáìïíÞ ìéêñïóêïðéêÞò
êáé åí óõíå÷åßá ãåíéêåõìÝíçò íüóïõ, üðùò áðå-
äåß÷èç åê ôùí õóôÝñùí. Ç áóèåíÞò åõñßóêåôáé óå
ôåëéêÞ öÜóç ôçò íüóïõ, áðïëýôùò êáôÜêïéôç,
Ý÷ïíôáò ìåñéêÞ åðßãíùóç Þ åíäå÷ïìÝíùò –ðïéïò
îÝñåé ôé ðñáãìáôéêÜ ãíùñßæåé Þ äéáéóèÜíåôáé ï
åôïéìïèÜíáôïò Üíèñùðïò;- Üñíçóç ðáñáäï÷Þò ôçò
äåéíÞò êáôÜóôáóçò ôçò áóèÝíåéÜò ôçò. Ç äéáôñï-
öÞ ôçò åðéôåëåßôáé áðïêëåéóôéêÜ ìÝóù ðáñåíôå-
ñéêÞò óßôéóçò, ìéá êáé ôï ìÞêïò ôïõ åíáðïìÝíï-
íôïò åíôÝñïõ äåí îåðåñíÜ ôï Ýíá ìÝôñï. Ç ãõ-
íáßêá åêëéðáñåß ìå áäýíáìç öùíÞ ôïí ãéáôñü
ôçò, óá íá êñÝìåôáé áðü ôïí ëáéìü ôïõ êáé íá
óÝñíåôáé ðßóù ôïõ êáèþò áõôüò áðïìáêñýíåôáé
áðü êïíôÜ ôçò áðïöáóéóìÝíïò íá åãêáôáëåßøåé
ôçí ðñïóðÜèåéá áíôéóôñïöÞò ôçò ðñïäéáãåãñáì-
ìÝíçò ðéá ðïñåßáò: «...ìç ì’ áöÞóåéò íá ðåèÜíù
ãéáôñÝ!».

Ç åí ëüãù áóèåíÞò Ýðáó÷å áðü íüóï èåùñç-
ôéêÜ éÜóéìç, áíåðáñêþò Þ áêáôáëëÞëùò–óýìöù-
íá ìå ôá äéåèíþò éó÷ýïíôá- èåñáðåõìÝíç óå
ðñïçãïýìåíåò öÜóåéò ôçò íüóïõ. Ôñåéò ìÞíåò
ðñéí, óå ìåãÜëç êáé èáõìáæïìÝíç ãéá ôï Þäç
êáôáññåýóáí óýóôçìá õãåßáò ÅõñùðáúêÞ ÷þñá,
äéáêåêñéìÝíïò ïãêïëüãïò ôçí áðÝëðéóå: «äýï-
ôñåéò ìÞíåò æùÞò êáôÜ ìÝóïí üñï, êáíÝíá öÜñ-

ìðïñþ. Êáé, üðùò èá åðé÷åéñÞóïõìå íá äåßîïõìå
ðáñáêÜôù, êÜðïéïé-ßóùò ïé ðåñéóóüôåñïé áðëþò
äå ìðïñïýí åßôå áðü ôçí áñ÷Þ åßôå áñãüôåñá,
åíþ Üëëïé äå èÝëïõí Þ äåí Þèåëáí ðïôÝ íá
ðïëåìÞóïõí. Êáé ï ðüëåìïò, êÜèå ðüëåìïò, äåí
êåñäßæåôáé ìå áðñüèõìïõò óôñáôéþôåò, üóïò
Üñôéïò êáé ìïíôÝñíïò åîïðëéóìüò êáé áí åßíáé
äéáèÝóéìïò.

Åßíáé ãíùóôü üôé êáêïÞèç íïóÞìáôá, üðùò
ïñéóìÝíåò ëåõ÷áéìßåò, êáñêßíïò üñ÷åùò êáé Üëëá,
ôá÷Ýùò èáíáôçöüñá ðñï åßêïóé Þ ôñéÜíôá åôþí,
Þäç áðü áñêåôþí åôþí èåùñïýíôáé éÜóéìá, åíþ
Üëëùí, üðùò ï ðñï÷ùñçìÝíïò êáñêßíïò ôïõ ìá-
óôïý, ôçò ùïèÞêçò êáé Üëëùí, ç åðéâßùóç Ý÷åé
âåëôéùèåß óçìáíôéêÜ ÷Üñç óôçí ðñüïäï ðïõ Ý÷åé
óõíôåëåóôåß óôç èåñáðåõôéêÞ. ÅîÜëëïõ, ç ðñüï-
äïò óôçí ðáñçãïñçôéêÞ-áíáêïõöéóôéêÞ èåñáðåßá
Ý÷åé åðéôñÝøåé ôç óçìáíôéêÞ âåëôßùóç ôçò ðïéü-
ôçôáò æùÞò êáé ßóùò, áí ü÷é Þäç, ôïõëÜ÷éóôïí
óôï åããýò ìÝëëïí, ôçí áýîçóç ôïõ ìÞêïõò æùÞò
ôùí áóèåíþí ìå ìç éÜóéìá íåïðëÜóìáôá. Åí óõ-
íüøåé, ç ìåôáôñïðÞ ôùí êáêïÞèùí íåïðëáóìÜ-
ôùí áðü èáíÜóéìá óå ÷ñüíéá íïóÞìáôá, Üëëùò ç
áñìïíéêÞ Þ Üóðïíäç óõíýðáñîç ïñãáíéóìïý-îå-
íéóôÞ êáé íåïðëÜóìáôïò, áðü ïíåéñéêÞ óôü÷åõóç
ìÝ÷ñé ðñï ïëßãùí åôþí, åßíáé Þäç åõêñéíþò ïñá-
ôÞ ðñáãìáôéêüôçôá ìå ôç âïÞèåéá ôçò âéïôå÷íï-
ëïãßáò êáé ôçí åí ãÝíåé ðñüïäï ôùí âáóéêþí
åðéóôçìþí.

¸íá ìåãÜëï æÞôçìá ðïõ Ý÷åé áíáêýøåé Þäç
áðü áñêåôþí åôþí åßíáé ôï ðåëþñéï êüóôïò ôùí
íÝùí èåñáðåéþí. Óýìöùíá ìå ìÜëëïí áíáìöé-
óâÞôçôá äåäïìÝíá, ðïõ åðéóåßïõí ïé åðáúïíôåò
ôïõ óõãêåêñéìÝíïõ ôïìÝá, ôï êüóôïò óå óõíäõá-
óìü ìå ôç äéáñêÞ áýîçóç ôçò åðßðôùóçò ôùí
êáêïÞèùí íåïðëáóéþí, áðåéëåß íá ôéíÜîåé óôïí
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ìáêï äåí áõîÜíåé ôçí åðéâßùóç, åìåßò åäþ äß-
íïõìå –êáé áõôü ìå öåéäþ êáé åðéöýëáîç- ìüíï
áõôü ôï –öôçíü- öÜñìáêï áðü ôï óôüìá, ðÞãáé-
íå óôçí ðáôñßäá óïõ íá ðåèÜíåéò», áðïöÜíèçêå
ðåñßðïõ ìå ôï áíÜëïãï êýñïò ex cathedra êáé ç
Üôõ÷ç ãõíáßêá îåêßíçóå áìÝóùò ôï ôáîßäé ãéá
ôçí Á÷åñïõóßá.

ÁëÞèåéá, ðïéïé áöÞíïõí «ëõôïýò» ôÝôïéïõò
«ëåéôïõñãïýò», áêüìç êáé óôçí ãêñßæá êáé
ðáñáêìÜæïõóá ðáôñßäá ôïõò, íá åêèÝôïõí ôïõò
ìÝóïõò üñïõò åðéâßùóçò êáé ôá ëïéðÜ êáëïý-
äéá ôçò âéïóôáôéóôéêÞò óôá Ýíôñïìá áéóèçôÞ-
ñéá üñãáíá ôùí áóèåíþí; Êáé áí áõôÞ ç ôáêôéêÞ
åßíáé ðïëéôéóìéêÜ áðïäåêôÞ óå ëáïýò üðùò ïé äé-
êïß ôïõò –êáèüëïõ âÝâáéï áðü ôçí ðëåõñÜ ôùí
áóèåíþí èåþìåíï-, ðïéá ðáéäåßá ôïõò äéäÜóêåé
íá ôçí åöáñìüæïõí áäéáêñßôùò óå êÜèå áóèåíÞ
áó÷Ýôùò ðñïÝëåõóçò; ×åéñüôåñá: ðïéïò ðñïóáíá-
ôïëßæåé ôïõò êáè’ çìÜò «íüôéïõò» ôùí åõêñÜôùí
êëéìÜôùí, íá æçôïýí ãéáôñåéÜ óôïõò «ðïëéôéóìÝ-
íïõò» âüñåéïõò; Ïé áðáíôÞóåéò äåí õðÜñ÷ïõí Þ
äåí äßäïíôáé ãéá åõíüçôïõò ëüãïõò.

Ï åäþ èåñÜðùí ãíùñßæåé Þ õðïøéÜæåôáé óå
ðïéá óçìåßá Ý÷ïõí äéáðñá÷èåß «ëÜèç» Þ «áõèáé-
ñåóßåò» áðü ðñïçãçèÝíôåò óõíáäÝëöïõò ôïõ ôçò
çìåäáðÞò Þ áëëïäáðÞò. Ùò ðáãßá óôÜóç õéïèåôåß
êáé åäþ ôçí áðïöõãÞ êñéôéêÞò ðñïçãïõìÝíùí
ðñÜîåùí êáé ôáêôéêþí, ðéóôåýïíôáò üôé áöåíüò
ìåí ïõäåßò Üóöáëôïò åéäéêÜ óôïí ÷þñï ðïõ áóêåß
ï ßäéïò ôçí éáôñéêÞ, áöåôÝñïõ äå áíáãíùñßæåé üôé
åíäå÷ïìÝíùò ç äéêÞ ôïõ Üðïøç íá åßíáé ç åóöáë-
ìÝíç. ÅðéðëÝïí, èåùñåß üôé ç åðéóÞìáíóç ðéèá-
íþí óöáëìÜôùí, èá ñßîåé ëÜäé óôçí åóùôåñéêÞ
öùôéÜ ôùí «ãéáôß» êáé ôùí åíï÷þí ôçò áóèåíïýò
êáé ôùí ïéêåßùí, áöáéñþíôáò êáé ü÷é ðñïóèÝôï-
íôáò ôüóï óôçí ðïéüôçôá üóï êáé óôï ìÞêïò æùÞò
ôçò áóèåíïýò.

Åíôïýôïéò, äåí ôïõ äéáöåýãåé üôé ç «óõãêÜëõ-
øç» ëáèþí ôïõ «óéíáöéïý» áðïèñáóýíåé ôïõò áêá-
ôÜëëçëïõò, áäéÜöïñïõò Þ áíåðáñêåßò, äéá ôçò
áôéìùñçóßáò, áëëÜ êáé üôé óðÜíéá éó÷ýåé ôï áíôß-
èåôï, äçëáäÞ ç ôéìùñßá íá óùöñïíßæåé ôïõò õðï-
ëïßðïõò. Áíôßèåôá, óõ÷íÜ ç ôéìùñßá âåëôéþíåé êáé
åîåëßóóåé ðåñáéôÝñù ôéò ôå÷íéêÝò «ðñïöýëáîçò»
êáé «óõãêÜëõøçò».

Ìå üëá ôá ðáñáðÜíù íá ðåñéÝñ÷ïíôáé áíåîÝ-
ëåãêôá ôï ìõáëü, ï ãéáôñüò ðáñáìåñßæåé ôïí ðá-
ñáðëáíçôéêü èüñõâï êáé óêýâåé ðÜíù áðü ôçí
Üññùóôç.

Ç Üññùóôç Ý÷åé êÜðïéá ãíùóôÜ êáé êáèïñé-
óìÝíá óùìáôéêÜ ðñïâëÞìáôá áíÜìåéêôá ìå ðëÞ-
èïò áïñßóôùí êáé áóôáèþí áéôéÜóåùí, Ýíá óý-
ìðëåãìá ÷áñáêôçñéóôéêü ðÜèïõò øõ÷Þò êáé óþ-

ìáôïò. ÆçôÜ âïÞèåéá, åðéêåíôñþíïíôáò óôçí áðï-
ìÜêñõíóç ôïõ ôÝëïõò, åíþ ç ßäéá îÝñåé ðùò æùÞ
åîáñôçìÝíç áðü ðáñåíôåñéêÞ äéáôñïöÞ, æùÞ äå
ëïãßæåôáé. Êáé îÝñåé ðùò ÷ùñßò ðáñåíôåñéêÞ äéá-
ôñïöÞ ç êáñäéÜ èá óôáìáôÞóåé, «...ôé íá óïõ êÜíåé
Ýíá ìÝôñï Ýíôåñï, ôé íá ðñùôïáðïññïöÞóåé;».

¼ìùò ç Üññùóôç óå ðåßóìá üëùí ôùí ðñï-
âëÝøåùí, óå ðåßóìá ôçò óôáôéóôéêÞò åðéæåß, Þäç
ôÝóóåñéò ìÞíåò õðü ðáñåíôåñéêÞ äéáôñïöÞ. Åðé-
æåß êáé óçêþíåôáé íá ðÜåé óôçí ôïõáëÝôá êáé âá-
äßæåé, ëßãï óôïí äéÜäñïìï ìüíï, ðÜíôùò âáäßæåé
áíåâÜæïíôáò ôï ðåñßöçìï KPS (Karnofsky-scale
Performance Status) êïíôÜ óôï åðßðåäï «áõôïå-
îõðçñÝôçóçò» (>50%). Áêïëïõèåß ôç ó÷åôéêÞ óý-
óôáóç ôïõ ãéáôñïý, ï ïðïßïò ôçí Ýêáíå âÝâáéïò
ùí, êáé âÝâáéá äéáøåõóèåßò, ðùò ç êéíçôïðïßçóÞ
ôçò Þôáí áíåðßóôñåðôá ìç ðñáãìáôïðïéÞóéìç.

ÌðñïóôÜ óôçí ôüóç èÝëçóç æùÞò, ï ãéáôñüò
õðïêýðôåé óõíáéóèçìáôéêÜ. ×ïñçãåß åéäéêÞ èåñá-
ðåßá, ó÷åäüí ùò íá åðñüêåéôï ãéá áóèåíÞ ìå áêÝ-
ñáéï ðåðôéêü óýóôçìá. êáé ç áóèåíÞò ôçí áíÝ÷å-
ôáé ùò áðïëýôùò ëåéôïõñãéêÞ (Ýóôù ÊPS 90%)
ìå óáöåßò åíäåßîåéò áíôáðüêñéóçò ôçò íüóïõ. Ç
ýöåóç, ìå ïñéáêÞ ðåðôéêÞ áðïêáôÜóôáóç, äéáñêåß
ãéá Ýîç ìÞíåò ðåñßðïõ êáé óôç óõíÝ÷åéá ç êáôÜ-
óôáóç âáèìéáßá åðéäåéíþíåôáé.

ÔåëéêÜ, äåêÜîç ìÞíåò áðü ôçí áñ÷éêÞ ðåñß
ôñéþí ìçíþí åôõìçãïñßá ôïõ áëëïäáðïý óïöïý,
ç áóèåíÞò êáôáëÞãåé Þóõ÷á, Ý÷ïíôáò «êåñäßóåé»
äåêáðÝíôå ìÞíåò æùÞò ðÜíù áðü ôïí ðñïâëå-
ðüìåíï áðü ôç óôáôéóôéêÞ ìÝóï üñï. Êõñßùò
Ý÷ïíôáò åíäéÜìåóá âéþóåé ôçí åëðßäá êáé ôçí
ãëõêéÜ øåõäáßóèçóç ôçò íßêçò ðÜíù óôïí èÜ-
íáôï.

ÄéëçììáôéêÜ åñùôÞìáôá

Ç ãõíáßêá óðñùãìÝíç Þ åðéêïõñïýìåíç, åí
ìÝñåé ôïõëÜ÷éóôïí, áðü äõíÜìåéò Üãíùóôåò óôï
ãéáôñü -êáé ôçí éáôñéêÞ åíôÝëåé- ìÜ÷åôáé êáé ìÝ-
÷ñé êÜðïéïõ óçìåßïõ «êñáôÜåé».
 • Ìå äåäïìÝíåò ôçí ßóùò áíåðáñêÞ ðñïçãçèåß-

óá èåñáðåßá áëëÜ êáé ôç óôáôéóôéêÜ áðßèáíç
ùöÝëåéá (áíôßèåôá ó÷åäüí âÝâáéç ôç èáíÜóéìç
ôïîéêüôçôá) áðü åéäéêÞ èåñáðåßá óôç öÜóç
áõôÞ, äéêáéïýôáé ç áóèåíÞò Üëëç åéäéêÞ èåñá-
ðåßá;

 • Ç ÝêêëçóÞ ôçò ãéá üðïéá âïÞèåéá åìðåñéÝ÷åé
êáé ôçí åéäéêÞ èåñáðåßá (áíôéêáñêéíéêÜ öÜñìá-
êá);

 • Ï ãéáôñüò óå ðïéï óçìåßï äéêáéïýôáé Þ Ýóôù
õðï÷ñåïýôáé íá Üñåé ôçí ðáñå÷üìåíç õðïóôÞ-
ñéîç;
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 • Ìå ðïéá åñãáëåßá èá áíáãíùñßóåé Ýãêáéñá êáé
Ýãêõñá ôï óçìåßï áõôü;

 • Áðïôåëåß ç áðüóõñóç ôçò õðïóôÞñéîçò óå áõôÞ
ôç öÜóç ðñÜîç åõèáíáóßáò ðáèçôéêÞò Þ åíåñ-
ãçôéêÞò;

 • Ðïéïò áíáëáìâÜíåé ôï øõ÷éêü öïñôßï ôçò áíÜ-
êëçóçò õðïóôÞñéîçò;

 • Ðïéï óýóôçìá êáé ìå ðïéï ôßìçìá áíáäÝ÷åôáé
ôï ðåëþñéï êüóôïò ìéáò áíáêïõöéóôéêÞò èå-
ñáðåßáò ÷ùñßò ïñßæïíôá;

 • Ç åíäå÷üìåíç «åîïéêïíüìçóç» ðüñùí áðü ôçí
áíÜêëçóç ôçò õðïóôÞñéîçò èá «ìåôáöåñèåß»
óå Üëëïõò áóèåíåßò ìå «ðñïïðôéêÞ» Þ èá äéá-
÷õèåß êáé èá ÷áèåß óå «ëáßìáñãïõò êùäéêïýò»
õðïõñãåßùí..;

 • Ðþò êáé ìå ðïéï ôßìçìá èá óõìöéëéùèåß ï ãéá-
ôñüò ìå ôçí éäÝá ìéáò áêüìá Þôôáò, ðïõ ßóùò
èá ìðïñïýóå íá Ý÷åé áðïöåõ÷èåß Þ Ýóôù íá
ìåôáôåèåß ÷ñïíéêÜ;

ÁóèåíÞò Â

Ãõíáßêá 80 çìåñïëïãéáêþí åôþí, óáöþò íåü-
ôåñç âéïëïãéêÜ (65 åôþí ðåñßðïõ), Üãáìç ìå óõã-
ãåíåßò äåõôÝñïõ âáèìïý êáé ìéá æùÞ ãåìÜôç ðßóù
ôçò. Ðñï äåêáðåíôáåôßáò êáñêßíïò ãåííçôéêþí
ïñãÜíùí êáé ðñï äéåôßáò äåýôåñï ðñùôïðáèÝò
ðåðôéêïý ìå ðéèáíÞ áéôéïðáèïãåíåôéêÞ ó÷Ýóç ìå
ôçí áñ÷éêÞ ñéæéêÞ èåñáðåßá.

ÌåôÜ ôçí áñ÷éêÞ Þðéá ÷çìåéïèåñáðåßá ãéá ôçí
õðïôñïðÞ ôçò íüóïõ, ç áóèåíÞò ôáëáéðùñçìÝíç
áðü ôçí áðñïóäüêçôç ôïîéêüôçôÜ ôçò, áñíåßôáé
åðáíåéóáãùãÞ èåñáðåßáò ìå äéáöïñåôéêü ó÷Þìá.
Ç Üñíçóç åìðåñéÝ÷åé êáé êÜðïéá äéáðñáãìÜôåõ-
óç, äåí åßíáé êáôçãïñçìáôéêÞ, ßóùò êáé ëüãù ôçò
óôåíÞò öéëéêÞò ó÷Ýóçò ôçò áóèåíïýò ìå ôïí ãéá-
ôñü ðïõ ôç ÷åéñßæåôáé, ßóùò êáé ÷Üñç óôçí «ðåé-
èþ» ôïõ ôåëåõôáßïõ.

Ï ãéáôñüò èá áðïðåéñáèåß ìéá áêüìá ãñáììÞ
èåñáðåßáò, ôçí ïðïßá èá äéáêüøåé ðñüùñá ëüãù
õðïêåéìåíéêÞò ìÜëëïí ðáñÜ áíôéêåéìåíéêÞò ôïîé-
êüôçôáò, ðáñÜ ôéò óáöåßò åíäåßîåéò äñáóôéêüôç-
ôÜò ôçò.

Ï ãéáôñüò ãíùñßæåé üôé ç ãõíáßêá Ý÷åé óôï
åíåñãçôéêü ôçò ôçí ßáóç áðü Ýíá êáñêßíï êáé ôçí
«ãåñÞ ôçò êñÜóç». Óôï ðáèçôéêü ôçò Ýíáí äåýôå-
ñï êáñêßíï åîáñ÷Þò ðñï÷ùñçìÝíï, ôç äõóáíåîßá
óôç ÷çìåéïèåñáðåßá êáé ôçí «õðÝñâáóç ôïõ ìÝ-
óïõ üñïõ çëéêßáò» ôïõ öýëïõ ôçò (ç óôáôéóôéêÞ
Ý÷åé ôïí ôñüðï íá äéêÜæåé ìåñïëçðôéêÜ êáé êïé-
íùíéêï-ñáôóéóôéêÜ, âëÝðïíôáò ôï äÜóïò êáé áäéá-
öïñþíôáò ãéá ôï äÝíôñï –ðïéïò üìùò ìðïñåß íá
÷áñÜîåé ðïëéôéêÞ õãåßáò äß÷ùò óôáôéóôéêÞ êáé ðïéïò

ôïëìÜ íá ôá âÜëåé ìáæß ôçò;).
Ï ãéáôñüò ìÝíåé ìåôÝùñïò áíÜìåóá óôï åðéèõ-

ìçôü êáé ôï ðñáêôÝï, åíþ ç áóèåíÞò óôÝêåé ïñèÞ,
üóï ôç âáóôïýí ôá ðüäéá ôçò, ìå ðëÞñç åðßãíùóç
ôçò âáñýôçôáò ôçò íüóïõ êáé ôùí ðñïïðôéêþí.
ºóùò, ïé áóèåíåßò äéáéóèÜíïíôáé êáé ìðïñïýí íá
ðñáãìáôïðïéÞóïõí ðñïâëÝøåéò áñêåôÜ áêñéâÝóôå-
ñåò áðü áõôÝò ôïõ ðáñáôçñçôÞ ãéáôñïý, êáé ðïëý
ðéï áîéüðéóôåò áðü áõôÝò ôùí óôáôéóôéêïëüãùí.
Ìüíï ðïõ ãéá åõíüçôïõò ëüãïõò, êáíÝíáò äå ñþ-
ôçóå ðïôÝ Ýíáí áóèåíÞ óå ïðïéáäÞðïôå öÜóç íü-
óïõ, ðüóï õðïëïãßæåé íá æÞóåé. («...ü,ôé âëÝðåé ï
ðáñáôçñçôÞò åßíáé ç ðáñáôÞñçóç ü÷é ôï ðáñáôç-
ñïýìåíï», ëÝåé êÜðïõ ï ðïéçôÞò Í. Êáñïýæïò, óôï-
÷áæüìåíïò åíþ øõ÷ïìá÷åß ìå êáñêßíï ðíåýìïíïò).

Ç áóèåíÞò Ý÷åé åðéëÝîåé ôçí ôñï÷éÜ ôçò: ¼ôáí
âáñýíåé èá áñíçèåß ïéáäÞðïôå óôÞñéîç ðñïâáß-
íïíôáò ç ßäéá óå ðáèçôéêÞ åõèáíáóßá, Ýíá åßäïò
vudu death. Äå èá åðéôñÝøåé ôçí ðëÞñç áðáîßù-
óç ôïõ óþìáôïò êáé ôïõ ðñïóþðïõ ðïõ Üñåóå
êáé áãáðÞèçêå áðü ôüóïõò Üíäñåò, ðïõ Ýãéíå
áíôéêåßìåíï æÞëéáò ãéá ôüóåò ãõíáßêåò, ôï óþìá
ðïõ Ýæçóå ôüóá ðÜèç êáé áðïëáýóåéò. Äå èá åðé-
ôñÝøåé óå êáíÝíáí íá ôç äåé êáèþò, ëéþíïíôáò,
èá âõèßæåôáé óôçí áíõðáñîßá. ¸÷åé åôïéìÜóåé ôá
ðÜíôá, áðü ôç äéáíïìÞ ôùí ðñïóùðéêþí ôçò
áíôéêåéìÝíùí êáé ôçò ìéêñÞò áêßíçôçò ðåñéïõ-
óßáò ìÝ÷ñé ôéò ëåðôïìÝñåéåò åîüöëçóçò ôùí
ëïãáñéáóìþí êïéíï÷ñÞóôùí, ñåýìáôïò, ôçëåöþ-
íïõ ìåôÜ èÜíáôïí êáé áêüìç êáé ôá Ýîïäá êç-
äåßáò, üëá ìå áðßóôåõôç øõ÷ñáéìßá êáé ìåèïäé-
êüôçôá.

Ï ößëïò êáé èåñÜðùí ãéáôñüò äå èá ãßíåé êïé-
íùíüò áõôÞò ôçò áðüöáóÞò ôçò ðáñÜ üôáí èá
Ýñèåé ç êáôÜëëçëç þñá.

¸îç ìÞíåò ìåôÜ ôç äéáêïðÞ êÜèå åéäéêïý ÷åé-
ñéóìïý êáé, ðáñÜ ôçí ðáñïõóßá óçìáíôéêÞò ðï-
óüôçôáò óôÜóéìçò íüóïõ, ç ãõíáßêá Þôáí áêüìá,
ü÷é áðëþò åí æùÞ, áëëÜ êáé ìå éêáíïðïéçôéêÞ
ëåéôïõñãéêüôçôá, èñõììáôßæïíôáò áèÝëçôá ôïõò
ðßíáêåò ôùí óôáôéóôéêþí ðïõ ôç èåùñïýí Þäç
íåêñÞ. Åíôïýôïéò, ç ãõíáßêá ìåôÜ ôï åîÜìçíï
«ôïõ öùôåéíïý äéáëåßììáôïò» ðáñïõóéÜæåé âáè-
ìéáßá Ýêðôùóç äõíÜìåùí êáé Ýíá ìÞíá ìåôÜ, æçôÜ
ôç âïÞèåéá ôïõ ãéáôñïý. ÓõãêåêñéìÝíá æçôÜ íá
åéóá÷èåß óôï íïóïêïìåßï ãéá íá «ôåëåéþóåé» åêåß
ìç åðéâáñýíïíôáò øõ÷éêÜ ôçí áäåëöÞ ôçò, óôï
óðßôé ôçò ïðïßáò öéëïîåíåßôï ôï ôåëåõôáßï åîÜ-
ìçíï.

Ç åðéèõìßá ôçò èá ðñáãìáôïðïéçèåß êáé áêï-
ëïõèåß åéóáãùãÞ óôï íïóïêïìåßï, üðïõ äéáðé-
óôþíåôáé âáñåßá áíáéìßá ôá÷Ýùò åðéäåéíïõìÝíç.
Ôçò ðñïôåßíåôáé áíôéìåôþðéóç ôçò áíáéìßáò ìå
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ìåôáããßóåéò êáé ôçò áöõäÜôùóçò ìå åíäïöëÝâéá
åíõäÜôùóç. Ç áóèåíÞò áñíåßôáé êÜèå ðáñÝìâá-
óç, áêüìá êáé ôçí áéìïëçøßá, äßíïíôáò ìáèÞìá-
ôá ðïñåßáò ðñïò ôï ôÝëïò óôïí åìâñüíôçôï ãéá-
ôñü:

«¢êïõóå ìå ãéáôñÝ ìïõ óå ðáñáêáëþ, üðùò
îÝñù ðùò ðÜíôá ìå Üêïõãåò êáé ìå êáôáëÜâáé-
íåò. ÎÝñù ðùò èÝëåéò íá ìå êñáôÞóåéò óôç
æùÞ. ¼ìùò ðïéá æùÞ åßíáé áõôÞ ðïõ ìðïñþ ðéá
íá Ý÷ù åãþ; ¸æçóá üìïñöá ôç æùÞ ìïõ, ìå
ôïõò ÝñùôÝò ìïõ, ôá ôáîßäéá ìïõ, ó÷åäüí ü,ôé
Þèåëá ôï Ýæçóá, ôï ìüíï ðïõ äåí áîéþèçêá
Þôáí íá Ý÷ù Ýíá ðáéäß, êé áõôü ìïõ Ýëåéøå
åßíáé áëÞèåéá. Ôþñá íéþèù ðùò Ýöôáóå ôï ôÝ-
ëïò. Äå èÝëù íá ìåßíù ìÝóá áðü Ýíá ðáñÜèõ-
ñï êáé íá âëÝðù áð’ Ýîù ôïí Þëéï íá áíáôÝë-
ëåé êáé íá äýåé. ¢öçóÝ ìå íá öýãù...»

¾óôåñá, ðåñéðßðôïíôáò âáèìéáßá óå êáôÜóôá-
óç íÜñêçò áðü ôçí áíáéìßá êáé ôçí áöõäÜôùóç,
êáôÝëçîå Þóõ÷á ìåôÜ áðü ëßãá åéêïóéôåôñÜùñá,
áíÜìåóá óå ëéãïóôïýò óõããåíåßò.

ÄéëÞììáôá ãéá ôïí ãéáôñü óôçí ðåñßðôùóç áõôÞ
äåí õðÞñîáí ïõóéáóôéêÜ.

Ç ãõíáßêá åðÝëåîå ôï ôÝëïò ôçò, ÷ùñßò íá
ìðïñÝóåé êáíÝíáò íá ðáñáâéÜóåé ôç èÝëçóÞ ôçò.
Äåí Þôáí Üñíçóç æùÞò, Þôáí Üñíçóç åîá÷ñåßù-
óçò êáé êáôÜðôùóçò. Äåí Þôáí áõôïêôïíßá, äåí
Þôáí ðáèçôéêÞ Þ åíåñãçôéêÞ åõèáíáóßá, Þôáí
ìéá óôÝñåç ðïñåßá ðïõ áêñéâþò äå ìðïñåß íá
ïñéóôåß.

Ìéá âßáéç äéÜññçîç ôùí êáíüíùí åìðëïêÞò
ãéáôñïý – áóèåíïýò óôç äéáäéêáóßá ôïõ èáíÜôïõ.

Ï ãéáôñüò äõóêïëåýôçêå áêüìá êáé óôç óõ-
ìðëÞñùóç ôùí áéôßùí êáé ôñüðïõ èáíÜôïõ óôï
ó÷åôéêü ðéóôïðïéçôéêü.

ÅðéëïãéêÜ

Óõíïøßæïõìå ìÝñïò ôùí åñùôçìÜôùí, óôï óý-
íïëü ôïõò äéëçììáôéêþí, ðïõ áíáêýðôïõí áðü
ôçí áíáóêüðçóç ôÝôïéùí ðåñéðôþóåùí, áðáéôþ-
íôáò ðïõ ìÝíïõí Þ ðñÝðåé íá ìÝíïõí áíáðÜíôç-
ôåò:
 • Ðüôå êáé ìå ðïéá êñéôÞñéá ç åéäéêÞ áíôéêáñêé-

íéêÞ èåñáðåßá èåùñåßôáé ùò åîáíôëçìÝíç áðü
Üðïøç åëðßäáò ýöåóçò ôçò íüóïõ Þ ðáñÜôá-
óçò ôçò æùÞò;

 • Ðïéïò áíáëïãßæåôáé Üñáãå ðüóïé ÷ôåóéíïß êá-
ôáäéêáóìÝíïé áóèåíåßò óÞìåñá èåùñïýíôáé èå-
ñáðåýóéìïé êáé ðïéïò ãíùñßæåé ðüóïé êáé ðïéïé
óÞìåñá êáôáäéêáóìÝíïé Þ èåñáðåýóéìïé èá åß-
íáé áýñéï éÜóéìïé;

 • Ðáñï÷Þ ôçò åëÜ÷éóôçò õðïóôçñéêôéêÞò öñï-

íôßäáò (ð÷ åíõäÜôùóç, áíáëãçóßá åíäå÷ïìÝ-
íùò âñá÷ýíïõóá ôç æùÞ) Þ ôçò ìÝãéóôçò äõ-
íáôÞò óôÞñéîçò ôùí æùôéêþí ëåéôïõñãéþí (ð.÷.
ðáñåíôåñéêÞ Þ åíôåñéêÞ óßôéóç, áíÜôáîç ïîåßáò
áíåðÜñêåéáò æùôéêïý ïñãÜíïõ, åéóáãùãÞ óôç
ÌÅÈ êëð) êáé ìå ðïéï óôü÷ï;

 • Ðïéï ìðïñåß íá åßíáé ôï ïéêïíïìéêü êáé êáôÜ
óõíÝðåéá êïéíùíéêü ôßìçìá ìéáò ðñïóðÜèåéáò
«ðÝñáí ôùí óôáôéóôéêþò êáèéåñùìÝíùí ïñßùí»;

 • Åßíáé çèéêÜ åðéôñåðôÞ ç áðüóõñóç ôçò øõ÷é-
êÞò óôÞñéîçò (äõóôõ÷þò óýíçèåò áí êáé áí-
èñþðéíï-åêäÞëùóç áäõíáìßáò ôïõ ó÷åôéêÜ
áíåêðáßäåõôïõ êáé åí ôÝëåé áíõðïóôÞñéêôïõ
ãéáôñïý Þ íïóçëåõôÞ) Þ åðéâÜëëåôáé ç äéáôÞ-
ñçóç ôïõ äéðüëïõ áóèåíÞò-ãéáôñüò/íïóçëåõ-
ôÞò ìÝ÷ñé ôï ôÝëïò Ýóôù ÷ùñßò äéáöïñÜ óôçí
ôåëéêÞ Ýêâáóç;

 • Ðüóï óçìáíôéêü (...«cost-effective!», óýìöùíá
ìå ôá óýã÷ñïíá áîéïëïãéêÜ ìïíôÝëá) íá ôå-
ëåéþíåé êáíåßò øõ÷éêÜ õðïóôçñéæüìåíïò Þ ü÷é
üôáí ôï ôÝëïò åßíáé åíéáßá ìïíá÷éêü;

¢ðïøç

Ç æùÞ êáé ï Üíèñùðïò ìðïñïýí íá ìáò åê-
ðëÞóóïõí üóï êáé ç åðéóôçìïíéêÞ Ýñåõíá íá áíá-
ôñÝðåé áýñéï ôéò óçìåñéíÝò âåâáéüôçôåò.

¼óï äéáèÝôåé åöåäñåßåò øõ÷éêïý óèÝíïõò ï
ëåéôïõñãüò õãåßáò äåí åãêáôáëåßðåé áëëÜ ìÜ÷å-
ôáé ìå üðïéá üðëá äéáèÝôåé, åí åðéãíþóåé ôçò
áíáðüôñåðôçò Ýêâáóçò, êïéíÞò êáôÜëçîçò ãéá
üëïõò ôïõò áíèñþðïõò.

Áí ãéá ïðïéïäÞðïôå ëüãï áéóèÜíåôáé áäõíá-
ìßá, ïöåßëåé ìå ïðïéïäÞðïôå ôñüðï íá áðïóýñå-
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ôáé åéäéêÜ Þ ãåíéêÜ Þ íá æçôÜ âïÞèåéá, áðïöåýãï-
íôáò íá áõôïó÷åäéÜæåé áõèáßñåôá. Ç áäõíáìßá äåí
åßíáé íôñïðÞ, ç áðüêñõøÞ ôçò üìùò åßíáé åðéêßí-
äõíç ãéá ôüóï ãéá ôïí åîáóèåíçìÝíï ëåéôïõñãü
õãåßáò üóï êáé ãéá áõôïýò ðïõ ðñïóâëÝðïõí óå
áõôüí.

Ï óõíåéäçôüò ïãêïëüãïò äåí åãêáôáëåßðåé
ðïôÝ.

Õ.Ã.

Ôá ðáñáðÜíù äýï óåíÜñéá ßóùò åìðåñéÝ÷ïõí
ìéêñÝò äüóåéò öáíôáóôéêïý êáé øåýäïõò. Ôüóï üóï
áðáéôåßôáé ãéá íá äçëùèåß ç ïîýôçôá ôùí äéëçì-
ìÜôùí êáé íá ÷ôéóôåß óôÝñåï ôï ìÞíõìá ôçò áíá-
ãêáßáò äéáñêïýò óôñÜôåõóçò êáé áãñýðíéáò ôïõ
ëåéôïõñãïý õãåßáò.
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ÓÅËÉÄÅÓ ÌÏÑÉÁÊÇÓ ÏÃÊÏËÏÃÉÁÓ

RAS putin: a short autobiography

S. Murray*, Ì. Ìáíùëïýêïò

Many of the mutations identified in genes par-
ticipating in signaling pathways are intimately in-
volved in carcinogenesis as witnessed by the large
number of oncogenes and protooncogenes dictat-
ing cellular fate. A number of these genes are
from one protein superfamily, namely the small
GTP-binding protein family (G proteins). These are
monomeric proteins of 20-40kDa, displaying both
GDP/GTP-binding and GTPase hydrolytic activity.
They are key elements in virtually all signaling
pathways. To date approximately 150 small G pro-
teins have been identified and are classified into
5 families based on similarities in their effector
domains. These are the Ras, Rho, Rab, Sar1/Arf
and Ran families. They all have received much
attention following the discovery that two sub-
types of the Ras family, Ha-Ras (Harvey) and Ki-
Ras (Kristen) are mutated in a variety of human
cancers.

Structure and Localization

“Stature and Habitation”

Comparison of the amino acid sequences
among Ras family proteins shows that there is
approximately 30-55% homology between differ-
ent species and a similar degree of homology
between the many members of the Ras super-
family. The most homologous domains are those
responsible for interaction with GDP and GTP and

for their inherent GTPase activity. They also con-
tain consensus sequences for interaction with
downstream effectors. Additional specific sequenc-
es located in the c-terminus dictate the type of
post-translational lipid modifications that these
proteins undergo, including farnesyl, geranyl-gera-
nyl, palmitoyl and methyl modulation and proteol-
ysis. These modifications are necessary for the
proteins’ correct biological activities, determina-
tion of their cellular localization and their effector
interactions.

Ha-Ras and Ki-Ras (two members of the Ras
family that have been found mutated in human
cancers) are farnesylated (by farnesyltransferase)
at one Cys residue followed by proteolytic remov-
al of a small tripeptide and carboxymethylation of
an exposed Cys residue. Ha-Ras has an addition-
al Cys residue that is palmitoylated.

Most G proteins are either localized in the
cytosol or associated with membranes; Ras fami-
ly members are localized at the cytoplasmic face
of the plasma membrane as specified by post-
translational modification. In the case of Ha-Ras
and Ki-Ras the farnesyl moiety is not sufficient
for binding to the membrane. Ha-Ras utilizes both
the farnesyl and palmitoyl moieties and Ki-Ras
the farnesyl moiety and a polybasic region. Mu-
tant forms of Ha-Ras that lack posttranslational
lipid modification remain in the cytosol and lack
biological activity.

Function

“Accomplices”

The functions of G proteins have only recently
been elucidated:
 · Ras family members regulate gene expression,

ÔìÞìá ÌïñéáêÞò Âéïëïãßáò & ÃåíåôéêÞò, Íïóïêïìåßï
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íåôéêÞò, Íïóïêïìåßï Metropolitan, 18547 NÝï ÖÜëçñï,
ÁèÞíá. Ôçë. 210 4809213, Fax. 210 4809245, e-mail:
smbhsam@hotmail.com



RAS putin: a short autobiography —————————————————————————————————————————— 303

cellular differentiation, morphology and apop-
tosis;

 · Rho family members regulate cytoskeletal re-
organization and gene expression;

 · Rab and Sar1/Arf (ADP-ribosylation factors)
family members regulate intracellular vesicle
trafficking;

 · Ran family members regulate nucleocytoplas-
mic transport and microtubule organization
during cell cycling.
All G-proteins have two interconvertible forms,

the GDP-bound inactive form and the GTP-bound
active form (Figure 1). A wide variety of hormones,
growth and differentiation factors and other extra-
cellular molecules (including tumor promoting sub-
stances) cause signaling by stimulating GDP dis-
sociation and subsequent GTP binding that leads
to a conformational change of the downstream
effector-binding region.

The exchange of GDP for GTP, is mediated in
part by Ras exchange factors such as SOS (Son
of Sevenless), which are towed to the surface by
the growth factor receptor bound protein 2 adap-
tor protein (GRB2). Activation of Ras allows Ras
to function as an adaptor, and as such it facili-
tates the translocation of Raf kinases to the cell
surface allowing for the downstream activation of
Ras effectors.

Signal inactivation results following the disas-
sembly of the complex, which takes place when
SOS is phosphorylated via downstream kinases.
Ras proteins also signal through many other path-
ways as indicated below.

The intrinsic GTPase activity of the GTP-bound
form converts the GTP-bound form back to the
GDP-bound form thus inactivating the complex. This
reaction however, is slow and therefore requires
stimulation by a regulator termed GEP (Guanine
nucleotide Exchange Proteins: SOS, Cdc25 and
Ras GRF, functioning by accelerating the dissocia-
tion of bound GDP and promoting GTP binding)
which accelerates the reaction under the influence
of upstream signals. Many of the GEP’s including
SOS are specific for individual members of the
Ras superfamily. GAPs (GTPase-activating proteins:
p120 GAP, GAP1m, Ira1 and Ira2) function by al-
tering the rate of GTP-hydrolysis. The Rho and
Rab families also have another level of regulation
through interaction of a GDI (GEP-stimulated gua-
nine dissociation inhibitors) that helps to maintain
the small G protein in the GDP-bound form.

Positive Regulation: GRB2 and SHC are adap-
tor proteins that bind to Ras (on specific phos-

photyrosines). This interaction mediates the re-
cruitment of SOS to the plasma membrane where
it stimulates the conversion of Ras from the GDP-
bound form to the GTP-bound form.

Receptors not directly associated with the ty-
rosine kinases such as Src-like tyrosine kinases
may activate Ras. Ras is also activated by het-
erotrimeric G protein-coupled receptors including
a-adrenergic receptors, lysophosphatitidic acid and
muscarinic acetylcholine receptors.

Negative regulation: After accomplishing their
downstream effects Ras proteins are converted
to the GDP-bound form by GAPs; a process that
is as yet not completely understood. There are
suggestions that phosphorylation of SOS by the
Raf/MAP kinase pathway may induce dissociation
of SOS from GRB2 resulting in a switch to the
GDP-bound form. GAP p120 protein acts as a
negative regulator of Ras and is regulated by ty-
rosine phosphorylation and subsequent seques-
tering by activated PDGFR.

Other forms of regulation have been identified
following the discovery of a small G protein disso-
ciation stimulator termed ‘Smg GDS’ that is a reg-
ulator entirely distinct from GEPs, GDIs and GAPs.
It has two activities one is to stimulate their GDP/
GTP exchange reactions and the other is to inhib-
it their binding to membranes. It is anticipated that
numerous other modifiers are waiting to be iden-
tified.

Downstream Ras effectors

“Adulterers”

One of the main physiological modes of action
of Ras family is to directly bind and activate Raf
protein kinases (including c-Raf-1, A-Raf, B-Raf).
In quiescent cells Raf-1 resides in the cytosol in
an inactive conformation bound to 14-3-3, a spe-
cific phosphoserine-binding protein. Upon stimula-
tion Ras activates Raf-1 and translocates it to the
plasma membrane where it associates with phos-
phatase 2A leading to destabilization of 14-3-3
from the complex. MAP kinase is then activated
and translocates to the nucleus where it stimu-
lates the activity of transcription factors. This is a
well known signaling pathway activated through
Ras signaling. Initiation of this and other signaling
cascades leads to the induction of gene expres-
sion through the mitogen-activated protein (MAP)
kinase cascade (MEK (MAP kinase kinases 1 and
2); and MAP kinases) in response to various ex-
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Figure 1. Ras Cycling. Ras cycles between the active GTP-bound and the inactive GDP-bound state. Mitogenic
signals activate guanine GEFs such as SOS, increasing this way the rate of dissociation of GDP and stabilizing the
nucleotide free form of Ras. This leads to the binding of GTP and subsequent activation. Inactivation of signaling
requires destabilization of the Ras-GTP complex by GAPs.

tracellular signals.
Although MEK remains one of the most widely

accepted substrates for Raf, the Raf-1 pathway
collects and funnels multiple signaling pathways
and as such has been identified as a hub capable
of potential downstream signaling through yet oth-
er distinct pathways. Only recently some of these
have been identified and include: Bad, and the
regulation of apoptosis; and the retinoblastoma
tumor suppressor gene (Rb) for which Raf-1 has
an interaction domain specific to Raf the function

of which appears to be a Rb kinase capable of Rb
inactivation.

Other major pathways in which Ras is func-
tional include the stress-activated protein kinase/
c-Jun N-terminal kinase (SAPK/JNK) pathway ac-
tivated by a variety of signals including stresses,
tumor necrosis factor-a (TNF-a), and interleukin-1
(IL-1). The PI3K/AKT pathway and the PLC/PKC/
p38 pathways are also known to be activated by
Ras activation (Figure 2).
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Figure 2. Adulterous Ras. A brief overview of Ras mediated signaling cascades. The most commonly known and
best characterized Ras signaling pathways include the MAPK/ERK (activated by mitogens in all cells), the SAPK/
JNK and the p38 pathways. The MAPK cascades consist of a MAPKKK, a MAPKK and a MAPK. MAPKKK are
activated through a large variety of extracellular signals including growth factors, differentiation factors and stress.
Activated MAPKKKs phosphorylate and activate one or more MAPKKs which in turn activate specific MAPKs.
Activated MAPKs phosphorylate and activate various substrates in the cytoplasm and the nucleus including
transcription factors that control cellular responses (apoptosis, proliferation, differentiation, etc). PI-3K = phosphoinositide
3’-kinase; PLC = phospholipase C; PKC = protein kinase C; MEK = mitogen-activated protein kinase; JNK = Jun
amino-terminal kinase; SAPK = stress-activated protein kinase; ERK-extracellular signal-related kinase; BAD = pro-
apoptotic protein of the Bcl-2 family; DAG = diacyl glycerol; SEK = stress-activated protein (SAP)/ERK-kinase;
PDGFR = platelet derived growth factor receptor; IGF-1R = insulin-like growth factor receptor type 1.

Signaling Modifiers and Effectors

“Blackmail”

There are numerous proteins regulating, mod-
ifying and altering the outcome of Ras protein
activation using different strategies. Raf-1 has two
phosphorylation sites that interact with 14-3-3,
one that binds and maintains an inactive confor-
mation, and a second site that may be responsi-
ble for facilitating activation and stabilization of
activated Raf-1. Src kinase family members phos-

phorylate Raf-1 at these sites, thus enhancing its
activity.

Another group of proteins, the Rap1 proteins
exert their effects on the pathway by antagonizing
substrates through their binding to Ras proteins.
They are also known to be capable of inhibiting
Ha-Ras- and Ki-Ras-induced Raf-1 activation. There
is however, evidence to suggest that Rap1 func-
tions independently of Ras as well, as it appears
to be one of the major substrates for protein ki-
nase A (PKA). It is possible that by utilizing effec-
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tors similar to those of Ras such as B-Raf Rap1
can produce sustained activation of the ERK path-
way following specific tyrosine kinase signaling
(including PDGFR, NGF and EGFR).

Another modifier of Ras signaling is KSR (ki-
nase suppressor of Ras) that appears to facilitate
signal transmission between Raf, MEK and MAP
kinase, but is also sequestered to the membrane
following Ras activation where it binds to and
forms a stable complex with Raf proteins in doing
so dampening the Ras signaling cascade.

Implications in Cancer

“Ramifications”

Dysregulation and/or attenuation of some of
these proteins’ expression patterns either through
activation or inactivation may lead to alterations
in cell cycle control, differentiation and/or apopto-
sis; all hallmarks of cancer. Indeed specific muta-
tions of three well known Ras family members
have been identified in a variety of cancers (it is
estimated that approximately 30% of all cancers
have a Ras mutation), implicating Ras in carcino-
genesis. In many of these Ras positive tumors (i.e.
containing mutated Ras) Ras has been associat-
ed with survival but also in response to certain
chemotherapeutic agents. Some cancers such as
pancreatic and colorectal have a high mutation
rate approaching 90% and 50% respectively, indi-
cating the significance of this molecule as a tar-
get for cancer therapy.

The most commonly identified mutations in Ras
are located at codons 12, 13 and 61. These mu-
tations completely abrogate the normal GTPase
function of Ras. The increased half life of the
Ras-GTP-mutants results in unregulated stimula-
tion of the signal transduction pathway(s) inde-
pendent of external signals.

Since these second messengers use diverse
extracellular signaling pathways for cell growth,
apoptosis, and differentiation any deregulated func-
tion of other components may also result in aber-
rant Ras functioning (even in the absence of mu-
tations in the Ras genes themselves). This has
been witnessed with the overexpression of EGFR,
the loss of function of negative Ras protein regu-
lators with type 1 neurofibromatosis-associated
tumors, and mutations identified in c-Kit, c-FMS
and FLT3 seen in many hematologic malignan-
cies. Considering the plethora of signaling cas-

cades that Ras proteins are implicated in, it is
easy to understand that phenotype-genotype cor-
relations may not hold true when moving from
one tumor type to other as there exist distinct
tumor modifiers that contribute to the final pheno-
type. For these reasons and because of the mul-
tiple levels of regulation placed on Ras signaling
it is important to realize that aberrant Ras protein
signaling may be more common than actually
thought in human tumors, and may even extend to
tumors that are not generally recognized as har-
boring mutant Ras per se.

Due to the central role that Ras plays in many
different cancers it has been the target for vari-
ous therapeutic strategies, especially considering
that it is one of the first downstream effectors of
receptor tyrosine kinases (another superfamily that
has a well recognized role in carcinogenesis). Dis-
cussion of these strategies will be covered in a
subsequent edition along with a more detailed
insight into the posttranslational modifications that
are associated with the Ras superfamily.
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Éóôïñéêü

Ïé ãéáôñïß, êáé ìÜëéóôá êáô’ åîï÷Þí ïé Ïãêï-
ëüãïé ðïõ óõíÞèùò áíôéìåôùðßæïõìå ðáèÞóåéò ðïõ
óôïí êüóìï, áêüìç êáé óå ðïëëïýò ãéáôñïýò Üë-
ëùí åéäéêïôÞôùí, ðñïêáëïýí äÝïò, Ý÷ïõí ôç ôÜóç
íá èÝëïõí íá ÷ñçóéìïðïéÞóïõí êÜèå äõíáôü ìÝóï
ðñïêåéìÝíïõ íá ðåôý÷ïõí ôï êáëýôåñï äõíáôü
áðïôÝëåóìá óå êÜèå áóèåíÞ. ÅéäéêÜ, ëïéðüí ãéá
åìÜò ôïõò Ðáèïëüãïõò-Ïãêïëüãïõò ðïõ ðïëëïß
ìáò áðïêáëïýí êáé ÷çìåéïèåñáðåõôÝò, óôç êáèç-
ìåñéíÞ ìáò ðÜëç ìå ôç êáêïÞèç íüóï åßíáé éäéáß-
ôåñá äýóêïëç ç ðáñáäï÷Þ ôçò Þôôáò êáé ç åðåñ-
÷üìåíç êáôÜëçîç åíüò áóèåíïýò ðïõ êáôÜ êáíü-
íá Þäç ãíùñßæïõìå «ðñïóùðéêÜ» ðïëý êáëÜ êáé
Ý÷ïõìå ìïéñáóèåß ìáæß ôïõ êáé ìå ôï ðåñéâÜëëïí
ôïõ åëðßäåò êáé ðñïóùñéíÝò íßêåò. ÕðÜñ÷åé, åðï-
ìÝíùò, ï êßíäõíïò ï èåñÜðùí éáôñüò íá áíôéäñÜ-
óåé óõíáéóèçìáôéêÜ êáé ëéãüôåñï åðéóôçìïíéêÜ,
åöáñìüæïíôáò èåñáðåõôéêÞ áãùãÞ ðïõ Ý÷åé åëÜ-
÷éóôåò Þ êáèüëïõ ðéèáíüôçôåò åðéôõ÷ßáò.

Óôç ÷þñá ìáò ðáëáéüôåñá õðÞñ÷å Ýíá ìÜë-
ëïí èïëü ôïðßï ìå êáíüíåò ðïõ êáíåßò äåí ìáò
ãíþñéæå êáé êáíåßò äåí Ýëåã÷å ôçí åöáñìïãÞ
ôïõò. ¸ôóé, ðñáêôéêÜ, åß÷áìå ôçí åëåõèåñßá íá
÷ïñçãïýìå óôïõò áóèåíåßò ìáò ïðïéïäÞðïôå öÜñ-
ìáêï, ðïõ èåùñïýóáìå ÷ñÞóéìï, óôç âÜóç ôùí
åðéóôçìïíéêþí ìáò ãíþóåùí êáé ôçò óõíå÷ïýò
åðéóôçìïíéêÞò ìáò åíçìÝñùóçò. Åêôüò áðü ôïõò
Ðáèïëüãïõò-Ïãêïëüãïõò, ðïëëïß ãéáôñïß Üëëùí
åéäéêïôÞôùí, ÷ùñßò êáììßá áíÜëïãç åéäßêåõóç êáé
åêðáßäåõóç, åðßóçò áíôéìåôþðéæáí Ïãêïëïãéêïýò

áóèåíåßò, åíßïôå áðü ðïëý êáëÞ ðñüèåóç êáëý-
ðôïíôáò ôçí Ýëëåéøç åéäéêïý ð÷ óôçí åðáñ÷ßá,
Üëëïôå üìùò ãéá Üëëïõò ëüãïõò.

Óå üôé áöïñÜ ôçí åéóáãùãÞ ôùí íÝùí êáé
åðïìÝíùò áêñéâþí öáñìÜêùí õðÞñ÷å ðÜíôá ôá
ôåëåõôáßá ÷ñüíéá ìßá óçìáíôéêÞ ãñáöåéïêñáôéêÞ
êáèõóôÝñçóç äéáöïñåôéêÞ óå êÜèå áóöáëéóôéêü
ôáìåßï, áêüìá êáé óå öÜñìáêá ðïõ äéåèíþò êáé
åðïìÝíùò ìåôÜ áðü ëßãï êáé óôç ÷þñá ìáò Ýðáéñ-
íáí åðßóçìç Ýíäåéîç ãéá ìßá óõãêåêñéìÝíç íüóï.

Ðáñïýóá êáôÜóôáóç

Ôá 2-3 ôåëåõôáßá ÷ñüíéá äéáìïñöþèçêå ìßá
êëéìáêïýìåíç ðßåóç áðü ôç Ðïëéôåßá íá åöáñìü-
óåé ðåñéïñéóìïýò óôç ÷ïñÞãçóç áíôéíåïðëáóìá-
ôéêþí öáñìÜêùí. Ç âÜóç áíáöïñÜò Þôáí åÜí Ýíá
óõãêåêñéìÝíï öÜñìáêï Ý÷åé åðßóçìç «Ýíäåéîç» ãéá
êÜðïéá íüóï. Ç Ýíäåéîç ÷ïñçãåßôáé áðü ôïí ÅÏÖ
êáé áíáãñÜöåôáé õðï÷ñåùôéêÜ êáé åðß ëÝîç óôç
ðåñßëçøç ÷áñáêôçñéóôéêþí ôïõ ðñïéüíôïò. ÐáñÜ
ôéò áñ÷éêÝò äéáâåâáéþóåéò ôïõ ôüôå õöõðïõñãïý
Õãåßáò ê.Íáóéþêá üôé ðñüêåéôáé ãéá ðáñåîÞãçóç
ðïõ èá äéåõêñéíéóèåß êáé èá ëõèåß Üìåóá, ï ðåñéï-
ñéóìüò åöáñìüóèçêå óå äéáöïñåôéêü âáèìü óå
ó÷Ýóç ìå ôçí áõóôçñüôçôá ôïõ åêÜóôïôå áóöáëé-
óôéêïý Ôáìåßïõ êáé ôçí åõåëéîßá êÜèå Íïóïêïìåéá-
êïý Öáñìáêåßïõ. ¸ôóé ãéá ðáñÜäåéãìá ôï ÔÅÂÅ
Þôáí, Ýùò ôþñá, ôï ðéï áõóôçñü Ôáìåßï, öèÜíï-
íôáò óôï óçìåßï íá áñíåßôáé ôçí ðëçñùìÞ öáñ-
ìÜêùí åêôüò åãêåêñéìÝíùí åíäåßîåùí áêüìá êáé
óå ðåñéðôþóåéò éÜóéìùí, áêüìç, íüóùí óå íåá-
ñïýò áóèåíåßò ìå ôï íïìéêÜ óùóôü åðé÷åßñçìá
üôé áðëÜ åöáñìüæåé ôïí íüìï. Ôá õðüëïéðá Ôá-
ìåßá, ôïõëÜ÷éóôïí üóïí áöïñÜ ôá Äçìüóéá Íïóï-
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êïìåßá êáé ìå ôç óõíåñãáóßá ôùí Íïóïêïìåéáêþí
Öáñìáêåßùí Ýäåé÷íáí Ýùò ôþñá êÜðïéá åõåëéîßá,
êáëýðôïíôáò ôç äáðÜíç, åö’ üóïí õðÞñ÷å áéôéï-
ëïãçìÝíç ÉáôñéêÞ ãíùìÜôåõóç, ôçí ïðïßá åíÝêñé-
íå ôï êÜèå Ôáìåßï áíÜëïãá ìå ôïõò ìç÷áíéóìïýò
êáé ôéò äõíáôüôçôåò ðïõ äéáèÝôåé.

Ðñüóöáôá ôï ÉÊÁ ðïõ, üðùò åßíáé ãíùóôü,
áóöáëßæåé ôï ìåãáëýôåñï ìÝñïò ôùí áóèåíþí, ìå
ôçí áñ.Ðñùô.Ã55/507/3-11-2005 åãêýêëéü ôïõ
áíáöÝñåé üôé èá êáëýðôåé ìüíï äáðÜíåò ãéá öÜñ-
ìáêá ðïõ ÷ïñçãïýíôáé ãéá ôéò åãêåêñéìÝíåò áðü
ôïí ÅÏÖ åíäåßîåéò. Óôéò Üëëåò ðåñéðôþóåéò, ðñï-
öáíþò áêüìá êáé ãéá áóèåíåßò Þäç õðü èåñáðåßá,
ôï ðåñéóôáôéêü ðáñáðÝìðåôáé óå «¸êôáôç ÅéäéêÞ
ÅðéôñïðÞ ÖáñìÜêùí». Åßíáé ðïëý ðñüùñï íá ãß-
íåé ó÷üëéï ãéá ôï ðüóï ãñÞãïñá êáé ðüóï Åðé-
óôçìïíéêÜ óùóôÜ, êáé ìå âÜóç ðïéïõò êáíüíåò èá
ëåéôïõñãÞóåé ç åðéôñïðÞ.

ÅðéðëÝïí óå ðñïôåéíüìåíï áðü ôï Õðïõñãåßï
Õãåßáò êáé Ðñüíïéáò Íïìïó÷Ýäéï õðÜñ÷åé óáöÞò
äéÜôáîç, ç ïðïßá åö’ üóïí äåí ôñïðïðïéçèåß, âÜ-
æåé ôÝëïò óå êÜèå åõåëéîßá (Ó÷Ýäéï Íüìïõ «Ìå-
ôáññýèìéóç ôïõ ÓõóôÞìáôïò ÖáñìáêåõôéêÞò Ðå-
ñßèáëøçò» ÊåöÜëáéï Á’: ÄéáôÜîåéò ðåñß öáñìá-
êåõôéêÞò ðåñßèáëøçò, ¢ñèñï 5.6: «Áðáãïñåýåôáé,
ìå åõèýíç ôïõ èåñÜðïíôïò éáôñïý, ç óõíôáãï-
ãñÜöçóç öáñìÜêùí åêôüò åãêåêñéìÝíùí åíäåß-
îåùí êáé äïóïëïãßáò, üðùò áõôÜ êáèïñßæïíôáé
óôçí Ðåñßëçøç ×áñáêôçñéóôéêþí Ðñïúüíôïò».

ÓõæÞôçóç-ÐñïôÜóåéò

Äåí õðÜñ÷åé áìöéâïëßá üôé ç èÝóðéóç óùóôþí
êáíüíùí åßíáé ðñïò ôï óõìöÝñïí üëùí. Ðñþôá
ôùí áóèåíþí ãéáôß ôïõò êáôï÷õñþíåé üôé èá ëÜ-
âïõí ôç êñáôïýóá óùóôÞ èåñáðåõôéêÞ áãùãÞ.
Äåýôåñï ôùí èåñáðüíôùí ãéáôñþí ãéáôß áíôß íá
áõôïó÷åäéÜæïõí êáé íá ëåéôïõñãïýí êáôÜ ðåñß-
ðôùóç Þ áíÜëïãá ìå ôï Ôáìåßï ôïõ áóèåíïýò èá
ëåéôïõñãïýí åðéóôçìïíéêÜ Ýíôéìá óôç âÜóç èå-
óðéóìÝíùí êáíüíùí. Êáé ôñßôï åßíáé ðñïò ôï óõì-
öÝñïí ôçò Ðïëéôåßáò êáé åðïìÝíùò ôïõ êïéíùíé-
êïý óõíüëïõ óôï âáèìü ðïõ èá åîáóöáëéóèåß ç
ïñèÞ áíôéìåôþðéóç ôùí áóèåíþí ìå ôç ÷ïñÞãç-
óç ôçò åðéóôçìïíéêÜ óùóôÞò áãùãÞò,åíþ óõã-
÷ñüíùò èá áðïöåýãåôáé ç áäéêáéïëüãçôç áýîçóç
ôïõ èåñáðåõôéêïý êüóôïõò ìå ôçí áðïöõãÞ åöáñ-
ìïãÞò áíáðïôåëåóìáôéêÞò áãùãÞò ãéá ôçí ïðïßá
äåí õðÜñ÷åé åðéóôçìïíéêÞ ôåêìçñßùóç.

Ôï ðñüâëçìá åßíáé ðïéïß åßíáé ïé óùóôïß êáíü-
íåò:

Ãéá íá ãßíåé êáôáíïçôÞ ç ïõóßá ôïõ ðñïâëÞìá-
ôïò ðñÝðåé íá óõæçôçèåß åÜí ïé «åãêåêñéìÝíåò

áðü ôïí ÅÏÖ åíäåßîåéò» åßíáé ç ëýóç, ðñÜãìá
ðïõ ãéá ôïí ìç åðáßïíôá áêïýãåôáé óáöÝò êáé
óùóôü. Ïé åíäåßîåéò áõôÝò âáóßæïíôáé, äõóôõ÷þò,
áðïêëåéóôéêÜ êáé ìüíï óå áíôßóôïé÷åò áéôÞóåéò
Öáñìáêåõôéêþí Åôáéñéþí. ÓõíÞèùò ïé åôáéñßåò
ðñáãìáôïðïéïýí ìåãÜëåò, ðïëõÝîïäåò êáé ÷ñï-
íïâüñåò ìåëÝôåò êáé åö’ üóïí ôï áðïôÝëåóìá
åßíáé èåôéêü ãéá ôï íÝï ð÷ öÜñìáêü ôïõò õðïâÜë-
ëïõí áßôçóç ãéá Ýãêñéóç óå ìåãÜëïõò äéåèíåßò
ïñãáíéóìïýò, üðùò ôï Áìåñéêáíéêü FDA êáé ôï
Åõñùðáúêü ÅÌÅÁ. Ôá ôåëåõôáßá ÷ñüíéá êáé ðÜ-
íôïôå ãéá ôçí Ïãêïëïãßá ìéëþíôáò, ï Åëëçíéêüò
ÅÏÖ ìåôÜ áðü áíôßóôïé÷ï áßôçìá ôùí Öáñìáêåõ-
ôéêþí Åôáéñéþí åðéóçìïðïéåß ôçí ÅõñùðáéêÞ Ýãêñé-
óç êáé óôç ÷þñá ìáò. Óôï óýíïëü ôçò ç äéáäéêá-
óßá åßíáé áêñéâÞ êáé ÷ñïíïâüñá êáé åðïìÝíùò ïé
Åôáéñßåò óõíÞèùò åðéäéþêïõí ôçí Ýãêñéóç íÝùí
öáñìÜêùí óå «ìåãÜëåò áãïñÝò», Üñá óå óõ÷íÝò
íüóïõò, üðùò ï êáñêßíïò ôïõ ìáóôïý, ðíåýìïíá
êáé ðá÷Ýïò åíôÝñïõ. Ãéá ôéò Üëëåò íüóïõò óõ÷íÜ
õðÜñ÷ïõí ðåëþñéá êåíÜ. Ðñüâëçìá õðÜñ÷åé åðß-
óçò óå üëåò ôéò íüóïõò óå åéäéêÝò ðåñéðôþóåéò
áóèåíþí ðïõ Ý÷ïõí åîáíôëÞóåé ôïõò åãêåêñéìÝ-
íïõò èåñáðåõôéêïýò óõíäõáóìïýò Þ ðáñïõóéÜæïõí
äõóáíåîßá óå áõôïýò, áëëÜ Ý÷ïõí éÜóéìç Þ óáöþò
åðçñåÜóéìç íüóï, åßíáé óå êáëÞ êáôÜóôáóç, ç
íüóïò ôïõò Ý÷åé äåßîåé óôï ðáñåëèüí óçìáíôéêÞ
÷çìåéïåõáéóèçóßá êëð. Åßíáé ðñïöáíÝò üôé üëïé
áõôïß ïé áóèåíåßò, äéêáéïýíôáé öáñìáêåõôéêÞò áãù-
ãÞò.

Óôçí ÉáôñéêÞ ÅðéóôÞìç êáé åí ðñïêåéìÝíù óôçí
Ïãêïëïãßá õðÜñ÷ïõí äéåèíåßò ÊëéíéêÝò Êáôåõèõ-
íôÞñéåò Ïäçãßåò (Clinical Guidelines) âáóéóìÝíåò
óå Äçëþóåéò Ïìïöùíßáò (Consensus Statements)
ðïõ ðñïêýðôïõí ìåôÜ áðü åêôåôáìÝíåò óõæçôÞ-
óåéò óå óõíáíôÞóåéò Åéäéêþí (Experts). Áõôïíüç-
ôï áßôçìá ôçò ÉáôñéêÞò ÏãêïëïãéêÞò êïéíüôçôáò
åßíáé ïé áðïöÜóåéò íá ëáìâÜíïíôáé ìå âÜóç åðé-
óôçìïíéêÜ ôåêìçñéùìÝíåò, óõìöùíçìÝíåò êáé
êáôáãåãñáììÝíåò ÊáôåõèõíôÞñéåò Ïäçãßåò (Clin-
ical Guidelines). ÌÝ÷ñé íá èåóðéóèïýí ÅëëçíéêÝò
ÊáôåõèõíôÞñéåò Ïäçãßåò, ìðïñïýìå íá âáóéóèïý-
ìå óôéò äéåèíåßò. Ôï Åðéóôçìïíéêü óùìáôåßï ôùí
Ïãêïëüãùí (Åôáéñßá Ïãêïëüãùí Ðáèïëüãùí Åë-
ëÜäáò) äéáôßèåôáé íá ðñïóöÝñåé ôéò êáëÝò ôïõ
Õðçñåóßåò ðñïò ôç Ðïëéôåßá ãéá ôç êáôÜñôéóç
áõôþí ôùí Ïäçãéþí, ðñÜãìá ôï ïðïßï Ý÷åé ðñï-
ôåßíåé Þäç åäþ êáé ðïëý êáéñü. ÐñïïðôéêÜ, åðß-
óçò, ï ÅÏÖ ìðïñåß íá åêäßäåé íÝåò åíäåßîåéò öáñ-
ìÜêùí ìå âÜóç ôá åðéóôçìïíéêÜ äåäïìÝíá êáé ü÷é
ìüíï ìå âÜóç ôéò áéôÞóåéò ôùí Öáñìáêåõôéêþí
Åôáéñéþí.

ÅðåéäÞ ïé åíäåßîåéò åßíáé ìåôáâáëëüìåíåò áëëÜ
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êáé ãéá íá áíôéìåôùðéóèïýí êáôáóôÜóåéò ðïõ äåí
Ý÷ïõí ðñïâëåöèåß ðñïôåßíåôáé ç ëåéôïõñãßá áíÜ-
ëïãçò ÅðéôñïðÞò ìå ôç óõììåôï÷Þ åéäéêþí, åí-
äå÷üìåíá êáé ïìÜäùí áóèåíþí, íïìéêþí êëð, åßôå
óôá ðëáßóéá ôïõ ÅÏÖ, åßôå óå ðéï áðïêåíôñùìÝ-
íç âÜóç.

Óôï âáèìü ðïõ óõìâåß êÜôé ôÝôïéï êáé óå óõí-
äõáóìü ìå ôï Üñèñï 5.5 ôïõ õðü øÞöéóç Ó÷åäßïõ
Íüìïõ « Ìåôáññýèìéóç ôïõ ÓõóôÞìáôïò Öáñìá-
êåõôéêÞò Ðåñßèáëøçò» ÊåöÜëáéï Á’: ÄéáôÜîåéò ðåñß
öáñìáêåõôéêÞò ðåñßèáëøçò» ðïõ ïñßæåé: «êáèïñß-
æïíôáé ïé ðáèÞóåéò, óôéò ïðïßåò áðïêëåéóôéêü äé-
êáßùìá óõíôáãïãñÜöçóçò Ý÷ïõí éáôñïß óõãêåêñé-
ìÝíùí åéäéêïôÞôùí» ìßá ðñïóùñéíÞ äéáöùíßá
ìðïñåß íá ìåôáôñáðåß óå ìßá èåóìïèåôçìÝíç êáé
êáèïëéêÜ áðïäåêôÞ äéáäéêáóßá ðïõ
1) èá åßíáé ðñïò ôï óõìöÝñïí ôùí áóèåíþí ðïõ

èá Ý÷ïõí ðñüóâáóç óôéò åðéóôçìïíéêÜ ôåêìç-
ñéùìÝíåò èåñáðåõôéêÝò áãùãÝò, åíþ èá áðï-

öåýãïõí ôéò áäüêéìåò áãùãÝò êáé ìÜëéóôá
óõ÷íÜ áðü ìç åéäéêïýò ãéáôñïýò,

2) èá åßíáé ðñïò ôï êáëþò íïïýìåíï óõìöÝñïí
ôùí Ïãêïëüãùí óôï âáèìü ðïõ èá êéíïýíôáé
óôá ðëáßóéá äßêáéçò, îåêÜèáñçò êáé óõìðáãïýò
åðéóôçìïíéêÞò âÜóçò, ÷ùñßò ôï áßóèçìá üôé
äåí ôïõò äßíåôáé ç äõíáôüôçôá íá âïçèÞóïõí
äõíçôéêÜ äõíÜìåíïõò íá ùöåëçèïýí áóèåíåßò,
êáé

3) èá åßíáé ðñïò ôï óõìöÝñïí ôçò Ðïëéôåßáò êáé
ôïõ êïéíùíéêïý óõíüëïõ, ðïõ áðü ôç ìßá èá
öñïíôßæåé ôïí áóèåíÞ, åíþ áðü ôçí Üëëç èá
áðïöåýãåé õðÝñïãêï êáé óõ÷íÜ áíþöåëï êü-
óôïò Üóôï÷ùí èåñáðåõôéêþí ÷åéñéóìþí, ðïõ
ìðïñåß íá ðñïÝëèåé åßôå áðü Ïãêïëüãïõò ðïõ
åíäå÷üìåíá êéíïýíôáé ðÝñáí ôùí èåóìïèåôç-
ìÝíùí êáíüíùí åßôå áðü ìç åéäéêïýò óôá ðëáß-
óéá Üãíïéáò Þ Üëëùí ëüãùí.
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Õðåýèõíç óôÞëçò: ¸ëåíá ËéíÜñäïõ1, MD, PhD

ÍÝá ìåëþí ôçò ÅÏÐÅ

ÐñïêÞñõîç õðïôñïöéþí ÅÏÐÅ 2005-2006

H Åôáéñåßá Ïãêïëüãùí Ðáèïëüãùí ÅëëÜäïò
óôï ðëáßóéï ôçò ðñïóðÜèåéÜò ôçò ãéá ôçí åíßó÷õ-
óç ôçò åñãáóôçñéáêÞò/ âáóéêÞò êáé êëéíéêÞò Ýñåõ-
íáò óôçí Ïãêïëïãßá ðñïêÞñõîå êáé öÝôïò ôéò
êÜôùèé õðïôñïößåò:
 - ïéêïíïìéêÞ åíßó÷õóç äéÜñêåéáò 1 Ýôïõò ãéá 3

åñåõíçôéêÜ ðñïãñÜììáôá ðïõ èá ðñáãìáôï-
ðïéçèïýí óôçí ÅëëÜäá

 - 3 õðïôñïößåò åîùôåñéêïý óôçí ÊëéíéêÞ
Ïãêïëïãßá äéÜñêåéáò 1 Ýôïõò ãéá íÝïõò éá-
ôñïýò Þ åðéóôÞìïíåò, ùò åîÞò:

á) 1 õðïôñïößá åîùôåñéêïý ÊëéíéêÞò Ïãêïëïãßáò
– ÅÏÐÅ

â) 1 õðïôñïößá åîùôåñéêïý ÊëéíéêÞò Ïãêïëïãßáò
– ESMO «Athens Grant ’98»

ã) 1 õðïôñïößá åîùôåñéêïý ÊëéíéêÞò Ïãêïëïãßáò
– NOVARTIS «Êùí/íïõ ÔÝíôá».
Ïé õðïøÞöéïé èá ðñÝðåé íá êáôáèÝóïõí öÜêå-

ëï ìå ôá áðáñáßôçôá äéêáéïëïãçôéêÜ óôá ãñáöåßá
ôçò ÅÏÐÅ (Ë. ÁëåîÜíäñáò 105 - 4ïò üñïöïò, 11475,
ÁèÞíá) ôï áñãüôåñï ìÝ÷ñé 20 Éáíïõáñßïõ 2006.
Ðëçñïöïñßåò ãéá ôïõò üñïõò ôçò ðñïêÞñõîçò êáé
ôá áðáéôïýìåíá äéêáéïëïãçôéêÜ ðáñÝ÷ïíôáé áðü ôá
ãñáöåßá ôçò ÅÏÐÅ (ôçë./ fax: 210 6457971) Þ
ôçí çëåêôñïíéêÞ óåëßäá: www.hesmo.gr.

ÓõãêÝíôñùóç ôçò ÏìÜäáò ÅëëÞíùí ÍÝùí
Ïãêïëüãùí (GYMO)

Ôï ÓÜââáôï 10 Äåêåìâñßïõ 2005, 9:00-17:00,
Ýãéíå ìå åðéôõ÷ßá óõíÜíôçóç ôçò ÏìÜäáò óôï
Îåíïäï÷åßï Hilton, õðü ôçí áéãßäá ôçò ÅÏÐÅ. Ç
ÓõíÜíôçóç ðåñéåëÜìâáíå åðéìïñöùôéêü workshop
ìå èÝìá ôçí «ÁðïôåëåóìáôéêÞ Åðéêïéíùíßá» êáé
óôç óõíÝ÷åéá áíïéêôÞ óõæÞôçóç ìåôáîý ôùí ìå-
ëþí ôçò ÏìÜäáò. ¹ôáí ç ðñþôç óõíÜíôçóç ôçò
ÏìÜäáò ìå ôüóï åõñåßá óõììåôï÷Þ: óõììåôåß÷áí
óõíïëéêÜ 36 ìÝëç ôçò ÏìÜäáò, ìå óõììåôï÷Þ,
åêôüò ôùí óõíáäÝëöùí áðü ôçí ÁèÞíá, 6 óõíá-

äÝëöùí áðü ôç Èåóóáëïíßêç, 5 áðü ôçí ÊñÞôç,
2 áðü ôçí ÐÜôñá, 1 áðü ÉùÜííéíá êáèþò êáé 2
óõíáäÝëöùí áðü ôï Ëïíäßíï. ÊáôÜ ôç äéÜñêåéá
ôïõ workshop õðÞñîå åõêáéñßá ãéá åðïéêïäïìçôé-
êÞ áíôáëëáãÞ áðüøåùí ðÜíù óå èÝìáôá áðïôå-
ëåóìáôéêÞò åðéêïéíùíßáò ôïõ óýã÷ñïíïõ ¸ëëçíá
ïãêïëüãïõ ìå áóèåíåßò, óõããåíåßò êáé óõíáäÝë-
öïõò êáèþò êáé åêôåíÞò óõæÞôçóç ãéá áðïôåëå-
óìáôéêïýò ôñüðïõò êáé êáôåõèõíôÞñéåò ãñáììÝò
ãéá ôçí áíáêïßíùóç «êáêþí» íÝùí (“breaking bad
news”). ÌåôÜ ôï ôÝëïò ôïõ workshop õðÞñîå åíç-
ìÝñùóç ôùí ìåëþí ãéá ôá ôñÝ÷ïíôá èÝìáôá ôçò
ÏìÜäáò êáèþò êáé åêôåíÞò áíôáëëáãÞ áðüøåùí
ãéá ôéò ìåëëïíôéêÝò äñáóôçñéüôçôåò ôçò ÏìÜäáò.

ÍÝá áð´üëï ôïí êüóìï

Ïé óçìáíôéêüôåñåò ðñüïäïé óôçí êëéíéêÞ Ýñåõíá
ôïõ êáñêßíïõ ôï Ýôïò 2005

EéäéêÞ äçìïóßåõóç ôçò ÁìåñéêÜíéêçò Åôáéñåßáò
ÊëéíéêÞò Ïãêïëïãßáò (ASCO)

“Clinical Cancer Advances 2005” åßíáé ï ôßô-
ëïò ôçò ðñþôçò áíåîÜñôçôçò åôÞóéáò äçìïóßåõ-
óçò ôùí óçìáíôéêüôåñùí íÝùí óôç èåñáðåßá, äéÜ-
ãíùóç êáé ðñüëçøç ôïõ êáñêßíïõ, ðïõ ðñáãìá-
ôïðïéÞèçêå áðü ôçí ASCO êáé äçìïóéåýèçêå óôï
ðñþôï ôåý÷ïò ôïõ 2006 ôïõ Journal of Clinical
Oncology (JCO, 2006, January 1, Vol 24, No 1:
190-205). Ðñüêåéôáé ãéá ìéá ðïëý åíäéáöÝñïõóá,
Ýãêõñç êáé óßãïõñá éäéáßôåñá ÷ñÞóéìç áíáóêüðç-
óç ôùí ôåëåõôáßùí äåäïìÝíùí óôçí êëéíéêÞ ïãêï-
ëïãßá, ðïõ Ý÷åé ãñáöôåß ãéá üëïõò üóïõò Ý÷ïõí
åíäéáöÝñïí óôçí áíôéìåôþðéóç ôïõ êáñêßíïõ. ̧ ÷åé
ãñáöôåß ìå ôÝôïéï ôñüðï þóôå íá áöïñÜ ôï ãåíé-
êü êïéíü, ôïõò áóèåíåßò ìå êáñêßíï êáé ôéò ïìÜ-
äåò ðïõ ôïõò áíôéðñïóùðåýïõí, ôïõò êëéíéêïýò
ïãêïëüãïõò êáé Üëëïõò åðáããåëìáôßåò õãåßáò ðïõ
áó÷ïëïýíôáé ìå ôïí êáñêßíï, êáèþò óõíïøßæåé ôá
óçìáíôéêüôåñá åêåßíá äåäïìÝíá ôçò êëéíéêÞò Ýñåõ-
íáò ðïõ äõíçôéêÜ ìðïñåß íá áëëÜîïõí ôçí êáèç-
ìåñéíÞ ïãêïëïãéêÞ ðñáêôéêÞ. ÐåñéëçðôéêÜ áíáöÝ-
ñïõìå ðáñáêÜôù ôá óçìáíôéêüôåñá óçìåßá ôçò
äçìïóßåõóçò, üìùò óßãïõñá áîßæåé ôïí êüðï íá
ôçí äéáâÜóåé êáíåßò áíáëõôéêÜ.
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Ôá óçìáíôéêüôåñá óôçí êëéíéêÞ Ýñåõíá

ÍÝá standards of care óôçí óõìðëçñùìáôéêÞ èå-
ñáðåßá ôïõ ðñþéìïõ êáñêßíïõ ôïõ ìáóôïý, ôïõ
êáñêßíïõ ôïõ ðíåýìïíá êáé ôïõ êïëïïñèéêïý êáñ-
êßíïõ

- Ôï trastuzumab (Herceptin) ìåéþíåé óôï ìéóü
ôéò õðïôñïðÝò ôïõ HER2-èåôéêïý êáñêßíïõ
ôïõ ìáóôïý: äýï ìåãÜëåò êëéíéêÝò ìåëÝôåò
Ýäåéîáí ãéá ðñþôç öïñÜ ïôé ç ðñïóèÞêç ôïõ
ìïíïêëùíéêïý áíôéóþìáôïò trastuzumab óå st-
andard óõìðëçñùìáôéêÞ ÷çìåéïèåñáðåßá, ìåéþ-
íåé ôïí êßíäõíï õðïôñïðÞò êáôÜ 52% ìåôÜ
áðü 3 ÷ñüíéá êáé ôïí êßíäõíï èáíÜôïõ êáôÜ
ôï 1/3 (33%), óå áóèåíåßò ìå HER2-èåôéêü
êáñêßíï ìáóôïý, óå óýãêñéóç ìå ÷çìåéïèåñá-
ðåßá ìüíï. Ôá ðïóïóôÜ 3-åôïýò åðéâßùóçò Þôáí
94.3% ãéá ôéò ãõíáßêåò ðïõ Ýëáâáí trastuzum-
ab óå óýãêñéóç ìå 91.7% ãéá áõôÝò ðïõ Ýëá-
âáí ìüíï ÷çìåéïèåñáðåßá (Romond et al. NEJM
353:1673-1684, 2005). Tá áðïôåëÝóìáôá áõôÜ
Ýñ÷åôáé íá åíéó÷ýóåé êáé ç åõñùðáéêÞ ìåëÝôç
HERA ðïõ óõãêñßíåé ôç ÷ñÞóç trasrtuzumab
ãéá Ýíá Þ äýï ÷ñüíéá êáé äßíåé ìåßùóç ôïõ
êéíäýíïõ õðïôñïðÞò êáôÜ 46% ìåôÜ áðü 1
Ýôïò áãùãÞ ìå trastuzumab, åíþ ôá áðïôåëÝ-
óìáôá ôçò óýãêñéóçò áíáìÝíïíôáé ôï 2008
(Piccart-Gebhart et al. NEJM 353: 1659-1672,
2005). Óçìåéþíåôáé ï áõîçìÝíïò êßíäõíïò óõì-
öïñçôéêÞò êáñäéáêÞò áíåðÜñêåéáò êáé óôéò 3
ìåëÝôåò ìå ôç ÷ñÞóç ôïõ trastuzumab. Ïé ãõ-
íáßêåò ìå êáñêßíï ìáóôïý êáé õðåñÝêöñáóç
ôïõ HER2 áðïôåëïýí ðåñßðïõ ôï 25-30% üëùí
ôùí ðåñéðôþóåùí ìå êáñêßíï ìáóôïý êáé áíá-
ìÝíåôáé ïôé ç áíáêïßíùóç ôùí ðáñáðÜíù óç-
ìáíôéêþí áðïôåëåóìÜôùí èá áëëÜîåé ôçí ïãêï-
ëïãéêÞ ðñáêôéêÞ ãé’ áõôÝò ôéò ãõíáßêåò.

- Ç óõìðëçñùìáôéêÞ ÷çìåéïèåñáðåßá ìåôÜ áðü
åã÷åßñçóç ãéá êáñêßíï ôïõ ðíåýìïíá áõîÜ-
íåé ôçí åðéâßùóç: ìßá ìåãÜëç ðñïïðôéêÞ ôõ-
÷áéïðïéçìÝíç ìåëÝôç Ýäùóå ôçí áðÜíôçóç óôçí
áíôéãíùìßá ãéá ôç ÷ñçóéìüôçôá ôçò óõìðëç-
ñùìáôéêÞò ÷çìåéïèåñáðåßáò óå ÷åéñïõñãÞóé-
ìï ìç ìéêñïêõôôáñéêü êáñêßíï ôïõ ðíåýìïíá.
Ç ìåëÝôç Ýäåéîå ïôé ç óõìðëçñùìáôéêÞ ÷ç-
ìåéïèåñáðåßá ìåßùóå ôïí êßíäõíï õðïôñïðÞò
êáôÜ 40% êáé åß÷å ùò áðïôÝëåóìá óçìáíôéêÜ
êáëýôåñá ðïóïóôÜ 5-åôïýò åðéâßùóçò áð’ üôé
ç ÷åéñïõñãéêÞ ìüíï (69% Ýíáíôé 54%). Ç åðé-
âßùóç áóèåíþí ðïõ Ýëáâáí ìåôåã÷åéñçôéêÜ
óõíäõáóìü ðëáôßíçò – íáâåëìðßíçò Þôáí 94
ìÞíåò óå óýãêñéóç ìå 73 ìÞíåò ãéá åêåßíïõò
ðïõ äåí Ýëáâáí ìåôåã÷åéñçôéêÞ ÷çìåéïèåñá-

ðåßá. Ôá áðïôåëÝóìáôá áõôÜ óå óõíäõáóìü ìå
ôçí ðñüóöáôç áíáêïßíùóç ôùí èåôéêþí áðï-
ôåëåóìÜôùí ôùí ìåëåôþí ôçò ANITA (Adjuv-
ant Navelbine International Trialist Associatio-
n) êáé CALGB (Cancer and Leukaemia Group
B), åðéâåâáéþíïõí ïôé ç óõìðëçñùìáôéêÞ ÷ç-
ìåéïèåñáðåßá Ý÷åé óçìáíôéêü ñüëï óôçí áíôé-
ìåôþðéóç ôùí áóèåíþí ìå ÷åéñïõñãÞóéìï ìç
ìéêñïêõôôáñéêü êáñêßíï ðíåýìïíá êáé êáëÞ
ãåíéêÞ êáôÜóôáóç (Winton et al, NEJM 352:
2589-2597, 2005; Douillard et al JCO 624,
2005; Strauss et al. JCO 621, 2004).

- Ç óõíäõáóìÝíç ÷çìåéïèåñáðåßá ìå âÜóç ôçí
ïîáëéðëáôßíç ìåéþíåé ôïí êßíäõíï õðïôñï-
ðÞò ìåôÜ áðü ÷åéñïõñãéêÞ åîáßñåóç êïëïïñ-
èéêïý êáñêßíïõ: Äýï ìåãÜëåò ìåëÝôåò Ýäåé-
îáí ôï ñüëï ôçò óõìðëçñùìáôéêÞò ÷çìåéïèå-
ñáðåßáò ìå óõíäõáóìïýò öëïõïñïõñáêßëçò,
ëåõêïâïñßíçò êáé ïîáëéðëáôßíçò (FOLFOX) óå
áóèåíåßò ìå ðñþéìï êïëïïñèéêü êáñêßíï. Ç
ìåëÝôç MOSAIC Ýäåéîå ïôé ç óõìðëçñùìáôé-
êÞ ÷çìåéïèåñáðåßá ìå ôçí ðñïóèÞêç ôçò ïîá-
ëéðëáôßíçò ìåßùóå ôïí êßíäõíï õðïôñïðÞò êáôÜ
24% óå óýãêñéóç ìå ÷åéñïõñãåßï ìüíï. Ç äåý-
ôåñç ìåëÝôç áðü ôçí ïìÜäá ôïõ NSABP Ýäåé-
îå ïôé ç óõìðëçñùìáôéêÞ ÷çìåéïèåñáðåßá ìå
óõíäõáóìü ïîáëéðëáôßíçò ìåßùóå ôïí êßíäõíï
õðïôñïðÞò êáôÜ 21%. (Andre et al. NEJM 350:
2343-51, 2004; DeGramont et al. JCO 23: 246,
2005; Wolmark et al. JCO 23: 246, 2005).

Ðåñéóóüôåñåò óôï÷åõìÝíåò èåñáðåßåò áðïäåéêíýï-
íôáé áðïôåëåóìáôéêÝò óå äéÜöïñïõò üãêïõò

- To bevacizumab (Avastin) óôç èåñáðåßá ôïõ
ðñï÷ùñçìÝíïõ ìç ìéêñïêõôôáñéêïý êáñêß-
íïõ ôïõ ðíåýìïíá êáé ôïõ ìåôáóôáôéêïý
êïëïïñèéêïý êáñêßíïõ: ÌåëÝôåò óå áóèåíåßò
ìå ðñï÷ùñçìÝíï ÌÌÊÐ êáé êïëïïñèéêü êáñ-
êßíï Ýäåéîáí ãéá ðñþôç öïñÜ ïôé ç ðñïóèÞêç
óôçí êëáóóéêÞ ÷çìåéïèåñáðåßá åíüò áíôé-áã-
ãåéïãåíåôéêïý ðáñÜãïíôá, ôïõ ìïíïêëùíéêïý
áíôéóþìáôïò êáôÜ ôïõ VEGF, bevacizumab,
áõîÜíåé óçìáíôéêÜ ôçí åðéâßùóç óå óýãêñéóç
ìå ôç ÷çìåéïèåñáðåßá ìüíï. Ç ðñïóèÞêç be-
vacizumab óôï óõíäõáóìü paclitaxel-carbopl-
atin åß÷å óáí áðïôÝëåóìá 12.5 ìÞíåò åðéâßù-
óç áóèåíþí ìå ðñï÷ùñçìÝíï ìç ìéêñïêõôôá-
ñéêü êáñêßíï ðíåýìïíá Ýíáíôé 10.2 ìçíþí åêåß-
íùí ðïõ Ýëáâáí ìüíï ÷çìåéïèåñáðåßá. Åðßóçò
ç ðñïóèÞêç bevacizumab óå ÷çìåéïèåñáðåßá
áýîçóå ôçí åðéâßùóç êáôÜ 17% óå áóèåíåßò
ìå êïëïïñèéêü êáñêßíï. (Sandler et al. JCO
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23: 2, 2005; Giantonio et al. ASCO GI Cancer
Symposium January 2005, 169a)

- Ôá ìïíïêëùíéêÜ áíôéóþìáôá Rituximab (Ri-
tuxan) êáé É-131 Tositumomab (Bexxar) óôç
èåñáðåßá ôùí Â-cell ëåìöùìÜôùí: Äýï ìå-
ëÝôåò ôïí ðñïçãïýìåíï ÷ñüíï Ýäåéîáí ïôé ôá
ðáñáðÜíù ìïíïêëùíéêÜ áíôéóþìáôá üôáí ðñï-
óôåèïýí óå ÷çìåéïèåñáðåßá åðéìçêýíïõí óç-
ìáíôéêÜ ôçí ýöåóç áóèåíþí ìå Â-êõôôáñéêÜ
ëåìöþìáôá. (Pfreundschuh et al. JCO 23: 567,
2005; Kaminski et al. NEJM 352: 441-449,
2005).

- To Cetuximab (Erbitux) óôç èåñáðåßá ôùí
êáñêßíùí êåöáëÞò-ôñá÷Þëïõ: ÄåäïìÝíá ôï
2004 åß÷áí äåßîåé ïôé ç ðñïóèÞêç cetuximab
óå êëáóóéêÞ ÷çìåéïèåñáðåßá ìðïñåß íá áõîÞ-
óåé ôçí åðéâßùóç áóèåíþí ìå êáñêßíï êåöá-
ëÞò-ôñá÷Þëïõ. Ìéá íÝá áíÜëõóç ðïõ óõíäýá-
óå äåäïìÝíá áðü ôÝóóåñåéò ìåãÜëåò ìåëÝôåò
åðéâåâáßùóå êáé åíßó÷õóå áõôÜ ôá áðïôåëÝ-
óìáôá äåß÷íïíôáò ïôé ôï cetuximab ìðïñåß íá
áõîÞóåé ôçí åðéâßùóç êáé üôáí ðñïóôåèåß óôç
÷çìåéïèåñáðåßá óå áóèåíåßò ìå õðïôñïðÞ ìåôÜ
áðü áñ÷éêÞ èåñáðåßá. Ç áíÜëõóç Ýäåéîå ïôé
áóèåíåßò ðïõ Ýëáâáí cetuximab åß÷áí åðéâßù-
óç 5.9 ìÞíåò óå óýãêñéóç ìå 3.4 ìÞíåò áõôþí
ðïõ äåí ôï Ýëáâáí. Ìßá äåýôåñç ìåëÝôç ìå
ðñïóèÞêç ôïõ ìïíïêëùíéêïý áíôéóþìáôïò óå
êëáóóéêÞ ÷çìåéïèåñáðåßá Ýäåéîå ïôé ìðïñåß íá
óõíåéóöÝñåé óçìáíôéêÜ óôç äéáôÞñçóç ëÜñõã-
ãá. (Vermorken et al. JCO 23: 501, 2005; Bo-
nner et al. JCO 23: 508, 2005)

- ÄéÜöïñåò åíèáññõíôéêÝò èåñáðåßåò ãéá êáñ-
êßíï íåöñïý: ¸íáò áõîáíüìåíïò áñéèìüò
ìåëåôþí Ýäåéîáí ôï ñüëï ðïõ ìðïñïýí íá ðáß-
îïõí ïé íÝåò óôï÷åõìÝíåò èåñáðåßåò óå ìåôá-
óôáôéêü êáñêßíï íåöñïý. ÔÝóóåñåéò ðñüóöá-
ôåò ìåëÝôåò ìå áíáóôïëåßò áããåéïãÝíåóçò
Ýäåéîáí åíèáññõíôéêÜ áðïôåëÝóìáôá, ðáñüëï
ðïõ ðñüêåéôáé ãéá ìéêñÝò ìåëÝôåò öÜóçò II, ìå
ôïõò ðáñÜãïíôåò AG-013736, Sunitinib (SU-
11248; Sutent), Sorafenib (BAY-43-9006; Ne-
xavar), Bevacizumab (Avastin) óå óõíäõáóìü
ìå Erlotinib (Tarceva).

- Temozolomide óå óõíäõáóìü ìå áêôéíïèå-
ñáðåßá áðïôåëåóìáôéêÞ óå áóèåíåßò ìå
ãëïéïâëÜóôùìá: ÓçìáíôéêÝò ìåëÝôåò Ýäåéîáí
ãéá ðñþôç öïñÜ ïôé ï óõíäõáóìüò Temozolo-
mide ìå áêôéíïèåñáðåßá ìðïñåß íá áõîÞóåé ôçí
åðéâßùóç áóèåíþí ìå ãëïéïâëÜóôùìá (14.6
ìÞíåò Ýíáíôé 12.1 ìÞíåò ãéá áêôéíïèåñáðåßá
ìüíï, åíþ óôá 2 Ýôç ðåñéóóüôåñïé áðü äéðëÜ-
óéïõò áóèåíåßò ðïõ Ýëáâáí temozolomide Þôáí

æùíôáíïß óå ó÷Ýóç ìå áõôïýò ðïõ õðïâëÞèç-
êáí ìüíï óå áêôéíïèåñáðåßá). Ìßá Üëëç ìåëÝ-
ôç Ýäåéîåé ïôé ãåíåôéêïß äåßêôåò ìðïñåß íá
âïçèÞóïõí óôçí áíáãíþñéóç ôùí áóèåíþí
åêåßíùí ðïõ èá ùöåëçèïýí ðñáãìáôéêÜ áðü
áõôÝò ôéò èåñáðåßåò. Áóèåíåßò ìå ìéá óõãêå-
êñéìÝíç äéáöïñïðïßçóç óôï ãïíßäéï MGMT ðïõ
Ýëáâáí temozolomide êáé áêôéíïèåñáðåßá åðé-
âßùóáí ãéá 21.7 ìÞíåò Ýíáíôé 15.3 ìçíþí ôùí
áóèåíþí ðïõ Ýëáâáí ìüíï áêôéíïèåñáðåßá.
(Stupp et al. NEJM 352: 987-996, 2005; Atha-
nassiou et al. JCO 2005; Hegi et al. NEJM
352: 997-1003, 2005)

- H áíÜðôõîç ôïõ ðñþôïõ ðñïöõëáêôéêïý åì-
âïëßïõ åíáíôßïí ëïßìùîçò ìå HPV: ÌåëÝôåò
ðïõ áíáêïéíþèçêáí ôïí ðñïçãïýìåíï ÷ñüíï
Ýäåéîáí ïôé äýï äéáöïñåôéêÜ HPV åìâüëéá Þôáí
éó÷õñÜ áðïôåëåóìáôéêÜ óôçí ðñïöýëáîç áðü
ëïßìùîç ìå ôïí éü HPV (Cervarix åíáíôßïí ôïõ
HPV16 êáé HPV18, Gardasil åíáíôßïí 4 ôýðùí
ôïõ HPV, 6, 11, 16, 18). Ðåñéóóüôåñïò ÷ñüíïò
ðáñáêïëïýèçóçò åßíáé áíáãêáßïò ãéá íá áðï-
äåé÷èåß ç åðßäñáóç ôùí åìâïëßùí óôá ðïóïóôÜ
áíÜðôõîçò êáñêßíïõ ôñá÷Þëïõ ìÞôñáò. (Harper
et al. Lancet 364: 1757-1765, 2004; Villa et al.
Lancet Oncol 6: 271-278, 2005).

- H óõ÷íüôçôá åìöÜíéóçò ìåëáíþìáôïò êáé
Üëëùí êáñêßíùí ôïõ äÝñìáôïò áõîÜíåé óå
íåáñïýò åíÞëéêåò êÜôù ôùí 40 åôþí: Áñêå-
ôÝò ìåëÝôåò äåß÷íïõí ïôé ç óõ÷íüôçôá üëùí
ôùí ôýðùí êáñêßíïõ äÝñìáôïò áõîÜíåé óôïõò
íåáñïýò åíÞëéêåò êáé óôá ðáéäéÜ. Óýìöùíá ìå
ìéá áíÜëõóç ôïõ NCI ç óõ÷íüôçôá ìåëáíþìá-
ôïò óå Üôïìá êÜôù ôùí 20 åôþí áõîÞèçêå
êáôÜ 2.9% áíÜ Ýôïò áðü ôï 1973 Ýùò ôï 2001.
Ôá áðïôåëÝóìáôá áõôÜ åíéó÷ýïõí ôçí óçìáóßá
ôçò ðñïöýëáîçò áðü ôçí Ýêèåóç óôçí çëéáêÞ
áêôéíïâïëßá óôçí ðñþôç ðáéäéêÞ êáé åöçâéêÞ
çëéêßá êáé åðßóçò ôïíßæïõí ôçí áíÜãêç ãéá
Ýñåõíá üóïí áöïñÜ Üëëïõò ðáñÜãïíôåò åêôüò
ôçò çëéáêÞò áêôéíïâïëßáò ðïõ èá ìðïñïýóáí
íá åîçãÞóïõí ôçí áýîçóç ôçò óõ÷íüôçôáò
áõôþí ôùí êáñêßíùí, óõìðåñéëáìâáíïìÝíïõ êáé
ôïõ ðéèáíïý ñüëïõ ãåíåôéêþí ðáñáãüíôùí.

Ôá óçìáíôéêüôåñá ôùí ðñüóöáôùí óõíåäñßùí

28th Annual San Antonio Breast Cancer Confer-
ence, December, 2005

· Ðåñéóóüôåñåò ìåëÝôåò óõìðëçñùìáôéêÞò èå-
ñáðåßáò ìå Herceptin®: ôï trastuzumab óå óõí-
äõáóìü ìå óõìðëçñùìáôéêÞ ÷çìåéïèåñáðåßá
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âåëôéþíåé ôçí åëåýèåñç íüóïõ åðéâßùóç áóèå-
íþí ìå ðñþéìï HER-2 èåôéêü êáñêßíï ìáóôïý

Ôá áðïôåëÝóìáôá ôçò ðñþôçò interim analysis
ôçò ìåëÝôçò BCIRG 006 áíáêïéíþèçêáí ãéá Ýíá
óýíïëï 3222 áóèåíþí ìå HER2 èåôéêü êáñêßíï
ìáóôïý. Ðñüêåéôáé ãéá ôõ÷áéïðïéçìÝíç ìåëÝôç
öÜóçò ÉÉÉ, ìå ôñßá óêÝëç: ÁCx4 –T (docetaxel)x4,
AC-T plus Herceptin ãéá 1 Ýôïò, ÔC(Carboplatin)
x 6 plus Herceptin ãéá 1 Ýôïò. ÌåôÜ äéÜìåóç ðá-
ñáêïëïýèçóç 23 ìçíþí ç åëåýèåñç íüóïõ åðé-
âßùóç (DFS) Þôáí óçìáíôéêÜ êáëýôåñç óôéò áóèå-
íåßò ðïõ Ýëáâáí ïðïéïäÞðïôå óõíäõáóìü ìå He-
rceptin, óå óýãêñéóç ìå ÷çìåéïèåñáðåßá ìüíï (ha-
zard ratio 0.49 ãéá ôï AC-TH vs AC-T, p<0.0001;
êáé 0.61 ãéá ôï TCH, p=0.0002). Äåí õðÞñ÷å óç-
ìáíôéêÞ äéáöïñÜ ìåôáîý ôùí äýï ïìÜäùí ðïõ
Ýëáâáí trastuzumab. ¼óïí áöïñÜ ôçí êáñäéïôï-
îéêüôçôá ïé áóèåíåßò ðïõ Ýëáâáí AC-TH åß÷áí
óçìáíôéêÜ õøçëüôåñç óõ÷íüôçôá åìöÜíéóçò êáñ-
äéáêþí óõìâáìÜôùí óå óýãêñéóç ìå ôï AC-T
(2.62% vs 0.86%, p=0.0024) êáé óçìáíôéêÞ äéá-
öïñÜ óôç ìåßùóç ôïõ LVEF >10% (17.3% vs 9%),
p=0.002). Äåí õðÞñ÷áí äéáöïñÝò ìåôáîý AC-T
êáé TCH, åíþ õðÞñ÷å óçìáíôéêÞ äéáöïñÜ ìåôáîý
ôùí äýï ïìÜäùí ðïõ Ýëáâáí trastuzumab üóïí
áöïñÜ ôç ìåßùóç ôïõ LVEF>10% (17.3% ãéá ôï
AC-TH Ýíáíôé 8% ãéá ôï TCH). Ìßá Üëëç óçìáíôé-
êÞ ðáñáôÞñçóç óå áõôÞ ôç ìåëÝôç åßíáé ïôé ðåñß-
ðïõ 35% ôùí áóèåíþí ìå HER2 èåôéêÞ íüóï
âñÝèçêå ïôé åß÷áí êáé åíßó÷õóç ôïõ ãïíéäßïõ ôï-
ðïéóïìåñÜóçò ÉÉ, óôü÷ïõ ôçò áäñéáìõêßíçò, åðï-
ìÝíùò åß÷áí ðåñéóóüôåñåò ðéèáíüôçôåò íá áíôá-
ðïêñéèïýí óå èåñáðåßá ìå áäñéáìõêßíç, ãåãïíüò
ðïõ óçìáßíåé ïôé ìå ôç ÷ñÞóç ðåñéóóüôåñùí äåé-
êôþí èá ìðïñÝóïõìå íá åîáôïìéêåýóïõìå ôç èå-
ñáðåßá ãéá ôï üöåëïò ðåñéóóüôåñùí áóèåíþí.

· Ç ÷ïñÞãçóç åîåìåóôÜíçò ìåôÜ áðü ôáìïîéöÝ-
íç äåí áõîÜíåé ôç óõ÷íüôçôá áðþëåéáò ïóôé-
êÞò ðõêíüôçôáò (BMD)

Ç áðþëåéá ïóôéêÞò ðõêíüôçôáò (bone mineral
density) óå ìåôáåììçíïðáõóéáêÝò ãõíáßêåò ìå
êáñêßíï ìáóôïý ðïõ ëáìâÜíïõí åîåìåóôÜíç ìåôÜ
áðü 2 Þ 3 ÷ñüíéá ôáìïîéöÝíçò åßíáé ðáñüìïéá ìå
áõôÞ ðïõ áíáìÝíåôáé óå õãéåßò ãõíáßêåò ìå ßäéá
çëéêéáêÜ êáé Üëëá ÷áñáêôçñéóôéêÜ. Ôá áðïôåëÝ-
óìáôá áöïñïýí õðïáíÜëõóç ôçò IES ìåëÝôçò ðïõ
Ýäåéîå ïôé äåí õðÞñ÷áí äéáöïñÝò óôçí BMD óôéò
ãõíáßêåò õðü ôáìïîéöÝíç ìåôÜ áðü 24 ìÞíåò,
åíþ óå åêåßíåò ðïõ Üëëáîáí óå åîåìåóôÜíç ç
áðþëåéá BMD Þôáí ôá÷åßá ôïõò ðñþôïõò 6 ìÞ-
íåò üìùò óôáèåñïðïéÞèçêå óôïõò åðüìåíïõò 6

ìÞíåò, ìå ìéá áðþëåéá ôçò ôÜîçò ôïõ 0.55% óôçí
ÏÌÓÓ óôï äåýôåñï ÷ñüíï ìåôÜ ôçí áëëáãÞ óå
ó÷Ýóç ìå ôïí ðñþôï ÷ñüíï. Ôá áðïôåëÝóìáôá
áõôÜ åßíáé óå áíôßèåóç ìå áõôÜ ôçò ìåëÝôçò ATAC
ðïõ Ýäåéîå ìéá áðþëåéá ôçò ôÜîçò ôïõ 2% áíÜ
Ýôïò, ðïõ åðÝìåéíå ãéá áñêåôÜ Ýôç, ãåãïíüò ðïõ
õðïäçëþíåé ïôé áíáóôïëåßò áñùìáôÜóçò ìå äéá-
öïñåôéêü ìç÷áíéóìü äñÜóçò Ý÷ïõí ðéèáíÜ äéáöï-
ñåôéêÞ óõìðåñéöïñÜ.

Ãíùñßæåôå ïôé...

· ...ç ÷çìåéïèåñáðåßá ìåôÜ ôï ÷åéñïõñãåßï áõîÜ-
íåé ôçí åðéâßùóç áóèåíþí ìå ðñï÷ùñçìÝíï
êáñêßíï åíäïìçôñßïõ...

Ìßá ôõ÷áéïðïéçìÝíç ìåëÝôç öÜóçò ÉÉÉ äçìï-
óéåýèçêå ðñüóöáôá ðïõ Ýäåéîå ïôé ç ÷ïñÞãçóç
óõíäõáóìïý äïîïñïõâéêßíçò êáé óéóðëáôßíçò ìåôÜ
áðü ÷åéñïõñãéêÞ åðÝìâáóç ìåéþíåé óôáôéóôéêÜ
óçìáíôéêÜ ôá ðïóïóôÜ õðïôñïðÞò êáé áõîÜíåé ôçí
åðéâßùóç áóèåíþí ìå ðñï÷ùñçìÝíï êáñêßíï åí-
äïìçôñßïõ. Óôç ìåëÝôç ôõ÷áéïðïéÞèçêáí áóèåíåßò
ìå êáñêßíï åíäïìçôñßïõ óôáäßïõ ÉÉÉ Þ ÉV êáé õðï-
ëåéðüìåíç íüóï Ýùò 2 åê. ìåôÜ ôï ÷åéñïõñãåßï:
194 íá ëÜâïõí 5 ìÞíåò ÷çìåéïèåñáðåßá ìå äïîï-
ñïõâéêßíç êáé óéóðëáôßíç Ýíáíôé 202 ãõíáéêþí
ðïõ Ýëáâáí 1.5 ìÞíá áêôéíïâïëßá ðõÝëïõ. Óôá 5
÷ñüíéá ç ðñïâëåðüìåíç åðéâßùóç Þôáí 55% ãéá
ôéò áóèåíåßò õðü ÷çìåéïèåñáðåßá Ýíáíôé 42% ãéá
ôéò áóèåíåßò õðü áêôéíïâïëßá, åíþ ôá hazard rati-
o ãéá èÜíáôï êáé ðñüïäï íüóïõ Þôáí 0.68 êáé
0.71 áíôßóôïé÷á, õðÝñ ôçò ÷çìåéïèåñáðåßáò Ýíá-
íôé áêôéíïâïëßáò. (J Clin Oncol 2005; 24)

· ...ç ëåôñïæüëç åßíáé áðïôåëåóìáôéêüôåñç áðü
ôçí ôáìïîéöÝíç óáí óõìðëçñùìáôéêÞ èåñá-
ðåßá ðñþéìïõ êáñêßíïõ ìáóôïý...

Ðñüóöáôá äçìïóéåýôçêå ìßá äéðëÜ ôõöëÞ ìå-
ëÝôç öÜóçò ÉÉÉ óå Ýíá óýíïëï 8010 ãõíáéêþí ðïõ
ôõ÷áéïðïéÞèçêáí íá ëÜâïõí 5 ÷ñüíéá åíüò ôùí
êÜôùèé 4 ó÷çìÜôùí: ëåôñïæüëç Þ ôáìïîéöÝíç Þ
ëåôñïæüëç áêïëïõèïýìåíç áðü ôáìïîéöÝíç Þ ôá-
ìïîéöÝíç áêïëïõèïýìåíç áðü ëåôñïæüëç. Óôá
ðñþôá óõãêñéôéêÜ áðïôåëÝóìáôá ìåôÜ áðü 25.8
ìÞíåò äéÜìåóç ðáñáêïëïýèçóç, ç ëåôñïæüëç óå
óýãêñéóç ìå ôçí ôáìïîéöÝíç ìåßùóå ôïí êßíäõíï
õðïôñïðÞò êáôÜ 19% (p=0.003) êáé ôïí êßíäõíï
õðïôñïðÞò óå áðïìáêñõóìÝíåò èÝóåéò êáôÜ 27%
(p=0.001). Ç èåñáðåßá ìå ôáìïîéöÝíç åìöÜíéóå
ðåñéóóüôåñá èñïìâïåìâïëéêÜ åðåéóüäéá, åíäïìç-
ôñéêü êáñêßíï, êáé êïëðéêÝò áéìïññáãßåò, åíþ ç
ëåôñïæüëç õøçëüôåñá ðïóïóôÜ óêåëåôéêþí êáé
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êáñäéáêþí óõìâáìÜôùí êáèþò êáé õðåñ÷ïëçóôå-
ñïëáéìßá. (N Engl J Med 2005; 353: 2747-2757,
2807-2809)

· ...ôï NCI óõíéóôÜ åíäïðåñéôïíáúêÞ èåñáðåßá ãéá
êáñêßíï ôùí ùïèçêþí...

Ìå âÜóç ðñüóöáôá äçìïóéåõìÝíá áðïôåëÝóìá-
ôá ìåëÝôçò öÜóçò ÉÉÉ, ôï NCI ôþñá óõóôÞíåé åí-
äïöëÝâéá ÷ïñÞãçóç ðáêëéôáîÝëçò êáé åíäïðåñé-
ôïíáúêÞ óéóðëáôßíç êáé ðáêëéôáîÝëç óå áóèåíåßò
ìå ðëÞñùò åîáéñåèÝíôá êáñêßíï ùïèçêþí óôá-
äßïõ ÉÉÉ. Ôá áðïôåëÝóìáôá Ýäåéîáí ïôé ï óõíäõá-
óìüò åíäïöëÝâéáò êáé åíäïðåñéôïíáúêÞò áãùãÞò
Ýäùóå 25% ìåßùóç ôïõ êéíäýíïõ èáíÜôïõ óå óý-
ãêñéóç ìå ôçí åíäïöëÝâéá ïäü ìüíï. Óôç ìåëÝôç
415 áóèåíåßò ôõ÷áéïðïéÞèçêáí óå 135 mg/m2

paclitaxel iv êáé 75 mg/m2 cisplatin iv ôçí çìÝñá
2, åßôå óå 135 mg/m2 paclitaxel iv áêïëïõèïýìå-
íïõ áðü 100 mg/m2 cisplatin ip ôçí çìÝñá 2 êáé
60 mg/m2 paclitaxel ip ôçí çìÝñá 8, êÜèå 3 åâäï-
ìÜäåò ãéá 6 êýêëïõò. ÄéÜìåóç åëåýèåñç ðñïüäïõ
íüóïõ åðéâßùóç (PFS) Þôáí 18.3 ìÞíåò ãéá ôçí
ïìÜäá ôçò iv èåñáðåßáò Ýíáíôé 23.8 ìçíþí ãéá
ôçí ïìÜäá ôçò ip áãùãÞò (p=0.05), êáé ç óõíïëé-
êÞ åðéâßùóç Þôáí 49.7 êáé 65.6 ìÞíåò, áíôßóôïé-
÷á (p=0.03). Óçìåéþíåôáé âÝâáéá ïôé ç ïìÜäá ôçò
ip ïäïý åß÷å ðåñéóóüôåñç grade 3-4 êüðùóç, ðüíï,
áéìáôïëïãéêÝò, ãáóôñåíôåñéêÝò Þ íåõñïëïãéêÝò
äéáôáñá÷Ýò, üìùò ïé ìåôñÞóåéò ôçò ðïéüôçôáò

æùÞò Þôáí ðáñüìïéåò êáé óôéò äýï ïìÜäåò. (N
Engl J Med 2006; 354:34-43, 77-79).

· ...óõ÷íÞ ôçëåöùíéêÞ åðéêïéíùíßá ìåôáîý áóèå-
íþí êáé ãéáôñþí ìðïñåß íá ïäçãÞóåé óå éáôñé-
êÜ ëÜèç...

ÁíáöÝñåôáé óå ðñüóöáôç äçìïóßåõóç ïôé ç
ôçëåöùíéêÞ åðéêïéíùíßá ìåôáîý ãéáôñþí êáé áóèå-
íþí ìðïñåß íá ïäçãÞóåé óå ëÜèç ðïõ ìðïñåß íá
óôïé÷ßóïõí áðü áðëÞ äõóöïñßá êáé ôáëáéðùñßá
Ýùò Üã÷ïò áëëÜ êáé íá èÝóïõí óå êßíäõíï ôçí
áóöÜëåéá ôïõ áóèåíïýò. Õðïëïãßæåôáé ïôé áí êáé
ðåñßðïõ 25% ôùí åðáöþí áóèåíþí êáé ãéáôñþí
ãßíïíôáé ìÝóù ôçëåöþíïõ, ðïëý ëßãá Ý÷ïõí ãñá-
öôåß ãéá áðïôåëåóìáôéêÞ ôçëåöùíéêÞ éáôñéêÞ åðé-
êïéíùíßá. ¸ôóé êÜðïéá áðü ôá ðéï óõ÷íÜ óåíÜñéá
ðïõ ìðïñåß íá ïäçãÞóïõí óå óïâáñÜ ëÜèç êáé
åðéðëïêÝò áöïñïýí ôçí åíçìÝñùóç áóèåíþí ãéá
‘åõáßóèçôåò’ áðáíôÞóåéò åîåôÜóåùí, áóèåíåßò ðïõ
æçôïýí íáñêùôéêÜ, ‘èåñáðåßá’ Þ ïäçãßåò óå óïâá-
ñÜ áóèåíåßò ðïõ äåí èÝëïõí íá Ýñèïõí óôá åðåß-
ãïíôá, ôçëåöùíÞìáôá áñãÜ ôç íý÷ôá, åðéêïéíù-
íßá ìå ‘äýóêïëïõò’ áóèåíåßò, éáôñéêÝò áðïñßåò êáé
áíáæÞôçóç ïäçãéþí áðü óõããåíåßò áóèåíþí, êáé
ðïëëÜ Üëëá. Áíáðôýóóïíôáé ëïéðüí óôçí äçìï-
óßåõóç ðñþôåò ïäçãßåò ãéá ôÝôïéá óåíÜñéá áëëÜ
êáé ãåíéêüôåñá ãéá ôçí áðïôåëåóìáôéêÞ åðéêïéíù-
íßá óôçí êáèçìåñéíÞ éáôñéêÞ ðñáêôéêÞ.... (J Gen
Intern Med 2005; 20:959-963)
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ÇÌÅÑÏËOÃÉÏ ÓÕÍÅÄÑIÙÍ

Õðåýèõíç óôÞëçò: ¸ëåíá ËéíÜñäïõ

Ãñáììáôåßá: ETS, Åë. ÂåíéæÝëïõ 154, Í. Óìýñíç
Ôçë. 210 9880032, Fax: 210 9881303
Info: www.events.gr

ÁÐÑÉËÉÏÓ 2006

1-5 Áðñéëßïõ ÌáÀïõ 2006

97th AACR Annual Meeting
Washington Convention Center in Washington, D.C. USA
Info: http://www.aacr.org/page5295.aspx

6-9 Áðñéëßïõ 2006

Info: http://www.hesmo2006.gr/1/article/greek/1/1/
index.htm

MAÚÏÓ 2006

5 – 7 ÌáÀïõ 2006

Ìåôáðôõ÷éáêü ÓåìéíÜñéï ÃçñéáôñéêÞò Ïãêïëïãßáò
ÐÜôñá- Achaia Beach Hotel
ÄéïñãÜíùóç: ÅëëçíéêÞ Åôáéñåßá ÃçñéáôñéêÞò Ïãêïëïãßáò
Info: www.events.gr

9-13 ÌáÀïõ 2006

32ï ÅôÞóéï ÐáíåëëÞíéï Éáôñéêü ÓõíÝäñéï
ÌÝãáñï ÌïõóéêÞò Áèçíþí.
ÊáôáëçêôéêÞ çìåñïìçíßá õðïâïëÞò ðåñéëÞøåùí 13
Éáíïõáñßïõ 2006
Info: iea@mednet.gr ; www.mednet.gr

12-14 ÌáÀïõ 2006

2o ÐáíåëëÞíéï Forum Ïãêïëïãßáò
ÊÝíôñï Áñ÷éôåêôïíéêÞò Ìåóïãåßïõ - ÌåãÜëï ÁñóåíÜëé
ÄéïñãÜíùóç: ÏãêïëïãéêÞ ÊëéíéêÞ Íïóïêïìåßïõ ×áíßùí
Info: www.events.gr

ÉÁÍÏÕÁÑÉÏÓ 2006

25-28 Éáíïõáñßïõ 2006

Cell Signaling World Signal Transduction Pathways
as therapeutic targets
European Conference Center (Luxembourg)
info: marc.diederich@lbmcc.lu ;
http://www.transduction-meeting.lu.

26-28 Éáíïõáñßïõ 2006

8th International Symposium on Febrile Neutrope-
nia, Athens, Greece
Information at: Chris Bolwell Tel +1 770 751 7332 Fax
+1 770 751 7334 E-mail c.bolwell@imedex.com
www.imedex.com

ÖÅÂÑÏÕÁÑÉÏÓ 2006

2-4 Öåâñïõáñßïõ 2006

Breast Cancer: from Gene to Cure, Amsterdam,
Netherlands
Information at: Dr. Elise van Leeuwen-Stok Tel. +31 20
346 2547 Fax +31 20 346 2525
E-mail GtC06@ikca.nl

11-17 Öåâñïõáñßïõ 2006

5th Masterclass in Clinical Oncology (ESO), St.
Julians, Malta, Westin Dragonara Resort
Information at: Chatrina Melcher, Masterclass coordina-
tor European School of Oncology, ESO Bellinzona Of-
fice IOSI, Ospedale Regionale Bellinzola e Valli 6500
Bellinzona, Switzerland Tel. +41 (0)91 811 8051 Fax
+41 (0)91 811 8051 E-mail eso2@esoncology.org
www.cancerworld.org

25-26 Öåâñïõáñßïõ 2006

6ï ÓõíÝäñéï ÊëéíéêÞò Ïãêïëïãßáò ÄõôéêÞò ÅëëÜäïò

1Ðáèïëüãïò Ïãêïëüãïò, ÅðéìåëÞôñéá Á’, ÏãêïëïãéêÞ
ÊëéíéêÞ Íïóïêïìåßïõ Metropolitan, ÍÝï ÖÜëçñï, ÁèÞíá
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IOYNIÏÓ 2006

2-6 Éïõíßïõ 2006

ASCO 2006 Annual Meeting
Atlanta, Georgia, USA
Info: http://www.asco.org/ac/1,1003,_12-002144-00_18-
0043665,00.asp

15-18 Éïõíßïõ 2006

8ï ÐáíåëëÞíéï ÓõíÝäñéï ÁêôéíïèåñáðåõôéêÞò
Ïãêïëïãßáò
Kalimera Êriti Hotel, Óßóóõ, Áãßïõ ÍéêïëÜïõ ÊñÞôçò

ÄéïñãÜíùóç: ÅëëçíéêÞ Åôáéñåßá ÁêôéíïèåñáðåõôéêÞò
Ïãêïëïãßáò
Info: www.events.gr

26-28 Éïõíßïõ 2006

Advances in the Application of Monoclonal Anti-
bodies in Clinical Oncology. The 23rd International
Conference – A Celebration
Royal Myconian Resort & Thalasso Spa Center, Ìýêïíïò
ÄéïñãÜíùóç: CANCER CONFERENCES LTD.,London
Info: agamemnon@epenetos.com
 



ÏÄÇÃIÅÓ ÃÉÁ ÔÏÕÓ ÓÕÃÃÑÁÖÅIÓ

Óôéò ïäçãßåò ðïõ áêïëïõèïýí åëÞöèçóáí õðüøç ïé ðñüóöáôåò õðïäåßîåéò (1997) ôçò Äéåèíïýò ÅðéôñïðÞò ôùí
Åêäïôþí Éáôñéêþí Ðåñéïäéêþí (International Committee ïf Medical Journals Editors - ICM � JE): Uniform
Requirements for Manuscripts Submitted to Biomedical Journals.

1. ÅÉÄÇ ÅÑÃÁÓÉÙÍ
Óôï �ÂÇÌÁ ÊËÉÍÉÊÇÓ ÏÃÊÏËÏÃÉÁÓ� ãßíïíôáé äåêôÝò ðñïò äç-

ìïóßåõóç åñãáóßåò ìå èÝìáôá ïãêïëïãéêïý åíäéáöÝñïíôïò õðü ôç ìïñöÞ:
ÁíáóêïðÞóåùí áðü ôñåéò ôï ðïëý óõããñáöåßò êáé óå Ýêôáóç ðïõ

íá ìç îåðåñíÜ ôéò 28  äáêôõëïãñáöçìÝíåò óåëßäåò, óå äéðëü äéÜóôçìá êáé
ìÝ÷ñé 100 ðáñáðïìðÝò.

Ðñùôüôõðùí åñãáóéþí âáóéêÞò Þ êëéíéêÞò Ýñåõíáò ðïõ ìðïñïýí
íá ðáñïõóéáóôïýí ùò ðëÞñåéò Þ âñá÷åßåò áíáöïñÝò.

Åíäéáöåñüíôùí  ðåñéóôáôéêþí ãéá óýíôïìç (8-10 óåëßäåò óå äéðëü
äéÜóôçìá) ðáñïõóßáóç óðÜíéáò íüóïõ Þ åêäÞëùóçò Þ áóõíÞèïõò êëéíéêÞò
ðïñåßáò êáé óõæÞôçóç üóï åßíáé áðáñáßôçôï ãéá ôçí ðáñïõóßáóç.

ÐñáêôéêÜ óåìéíáñßùí, ãñáðôþí óõìðïóßùí, óôñïããõëþí ôñá-
ðåæéþí êáé êëéíéêïðáèïëïãï-áíáôïìéêþí óõæçôÞóåùí, êáôÜ ôçí êñß-
óç ôçò Óýíôáîçò.

ÅéäéêÜ èÝìáôá: ãåíéêïý ïãêïëïãéêïý åíäéáöÝñïíôïò, åñãáóßåò ðïõ
äåí êáôáôÜóóïíôáé óå Üëëç êáôçãïñßá åñãáóéþí, Ýêôáóçò ìÝ÷ñé 20-25
óåëßäåò äéðëïý äéáóôÞìáôïò.

ÃñÜììáôá áíáãíùóôþí, Ýêôáóçò 2-3 óåëßäùí äéðëïý äéáóôÞìáôïò,
ìå êñßóåéò ãéá äçìïóéåõüìåíç åñãáóßá Þ ãåíéêüôåñåò ãíþìåò, óýíôïìåò
ðáñáôçñÞóåéò, ðñüäñïìá áðïôåëÝóìáôá óå óõíôïìßá ê.ë.ð. Áí áöïñïýí
êñßóåéò äçìïóéåõìÝíçò åñãáóßáò, ôßèåíôáé õðüøç ôïõ óõããñáöÝá  ôçò åñ-
ãáóßáò, ðïõ ìðïñåß íá áðáíôÞóåé.

2. ÁËËÅÓ ÐËÇÑÏÖÏÑÉÅÓ
� Ç ãëþóóá ôùí åñãáóéþí åßíáé ç ÅëëçíéêÞ. Ç ÓõíôáêôéêÞ ÅðéôñïðÞ

äéáôçñåß ôï äéêáßùìá íá áðïäÝ÷åôáé åñãáóßåò óôçí ÁããëéêÞ ãëþóóá,
åö´ üóïí õðÜñ÷åé áðï÷ñþí ëüãïò (ð.÷. îåíüãëùóóïò óõããñáöÝáò, ê.Ü.).

� Ç ÓõíôáêôéêÞ ÅðéôñïðÞ áðïäÝ÷åôáé ðñï- Þ ìÝôá-äçìïóéåýóåéò êëé-
íéêþí Þ åñãáóôçñéáêþí åñãáóéþí õðü ôç ìïñöÞ óýíôïìùí áíáöï-
ñþí (short reports) Þ åêôåôáìÝíùí ðåñéëÞøåùí, óôéò ïðïßåò èá áíá-
öÝñïíôáé ðåñéëçðôéêþò (ìÝ÷ñé 8 óåëßäåò äéðëïý äéáóôÞìáôïò) ïé âá-
óéêïß óôü÷ïé, ôï õëéêü, ïé ìÝèïäïé, ôá áðïôåëÝóìáôá êáé ç óõæÞôçóç
ôçò åñãáóßáò. Óôéò ìÝôá-äçìïóéåýóåéò èá áíáöÝñåôáé õðï÷ñåùôéêþò
óôç óåëßäá ôïõ ôßôëïõ ôï ðåñéïäéêü ðïõ ðñùôïäçìïóéåýôçêå ç ðñù-
ôüôõðç åñãáóßá.

� ÅÜí ç åñãáóßá Ý÷åé áíáêïéíùèåß ðñïöïñéêÜ Þ Ý÷åé äçìïóéåõôåß óå ðå-
ñßëçøç (ð.÷. ðñáêôéêÜ óõíåäñßùí), áõôü õðïóçìåéþíåôáé óôç óåëßäá
ôïõ ôßôëïõ.

� Ïé áíáöåñüìåíåò ïõóßåò ðñÝðåé íá áíáãñÜöïíôáé ìå ôçí êïéíü÷ñç-
óôç ïíïìáóßá Þ ôï ÷çìéêü üíïìá.

� H Óýíôáîç ôïõ ðåñéïäéêïý èåùñåß äåäïìÝíï, üôé ç åñãáóßá åßíáé óå
ãíþóç êáé Ý÷åé ôçí Ýãêñéóç üëùí ôùí óõããñáöÝùí êáé ôïõ äéåõèõ-
íôïý ôïõ ôìÞìáôïò áðü ôï ïðïßï ðñïÝñ÷åôáé.

� Ïé åñãáóßåò õðïâÜëëïíôáé äáêôõëïãñáöçìÝíåò óå äéðëü äéÜóôçìá
óå  ôñßá (3) áíôßôõðá êáé óå äéóêÝôá 3,5¨. ÁðïóôÝëëïíôáé ôá÷õäñï-
ìéêþò óôç äéåýèõíóç: ðñïò Åôáéñåßá Ðáèïëüãùí Ïãêïëüãùí
ÅëëÜäïò, (õðüøç ÓõíôáêôéêÞò ÅðéôñïðÞò), Ëåùöüñïò Áëå-
îÜíäñáò 105, 114 75, ÁÈÇÍÁ, Þ çëåêôñïíéêþò ìå e-mail óôçí
çëåêôñïíéêÞ äéåýèõíóç: hesmo@otenet.gr

ÄÏÌÇ ÔÇÓ ÅÑÃÁÓÉÁÓ
Ôï ÷åéñüãñáöï ðñÝðåé íá Ý÷åé:
1. Óåëßäá ôßôëïõ, ìå ôïí ôßôëï ôçò åñãáóßáò, ôá ïíüìáôá ôùí óõããñá-

öÝùí êáé óå õðïóçìåßùóç ôï ôìÞìá áðü ôï ïðïßï ðñïÝñ÷åôáé, ôç èÝóç
Þ ôïí áíþôåñï áêáäçìáúêü ôßôëï êÜèå óõããñáöÝá êáé ôõ÷üí õðïóç-
ìåßùóç ãéá ôï åÜí ç åñãáóßá Ý÷åé áíáêïéíùèåß Þ Ý÷åé äçìïóéåõôåß óå
ðåñßëçøç áëëïý Þ (åö� üóïí åßíáé ìÝôá-äçìïóßåõóç) Ý÷åé ðñùôïäç-
ìïóéåõôåß óå Üëëï ðåñéïäéêü (âëÝðå ðáñáðÜíù). Íá óçìåéþíåôáé ï
õðåýèõíïò ôçò áëëçëïãñáößáò êáé ç äéåýèõíóÞ ôïõ, ôçëÝöùíá, fax
êáé e-mail (áí õðÜñ÷ïõí).

2. Óåëßäá ðåñßëçøçò óôá åëëçíéêÜ ìå ôéò ëÝîåéò åõñåôçñßïõ (key words).
3. Óåëßäá ðåñßëçøçò óôá áããëéêÜ ìå ôéò ëÝîåéò åõñåôçñßïõ (key words)

óôá áããëéêÜ.
4. Ôï êåßìåíï ôçò åñãáóßáò ìå êáôÜëëçëï ÷ùñéóìü óå äéÜöïñá êåöÜëáéá.
5. Âéâëéïãñáößá ìå ôï óýóôçìá Vancouver: Ï êáôÜëïãïò äåí åßíáé áë-

öáâçôéêüò áëëÜ ìå ôç óåéñÜ ðïõ ïé ðáñáðïìðÝò åõñßóêïíôáé óôï
êåßìåíï. Óôï êåßìåíï áíáöÝñïíôáé ìå ôïí áñéèìü ôïõ êáôáëüãïõ
êáé ü÷é ìå ôï üíïìá ôïõ óõããñáöÝá. Ãéá Üñèñá ðåñéïäéêþí, ôá åðþ-
íõìá ôùí óõããñáöÝùí (ìå ôá áñ÷éêÜ ÷ùñßò ôåëåßåò), ãñÜöïíôáé ìÝ-
÷ñé êáé ôñßá - ôá åðéðëÝïí ãñÜöïíôáé et al Þ ê.Ü. ï ôßôëïò ôïõ Üñ-
èñïõ, ôï ðåñéïäéêü ãñáììÝíï ìå ôç äéåèíÞ ìïñöÞ óýíôìçóçò üðùò
óôï Index Medicus, ç ÷ñïíïëïãßá, ï áñéèìüò ôüìïõ êáé ç ðñþôç êáé
ôåëåõôáßá óåëßäá ôïõ Üñèñïõ. (ð.÷. Smith A: Intestinal bleeding.
JAMA 1988, 215:101 - 103). Ãéá ìïíïãñáößá, ôï üíïìá, ï ôßôëïò, ï
åêäüôçò ï ôüðïò êáé ôï Ýôïò Ýêäïóçò (ð.÷. Smith A: Intestinal bleed-
ing. Saunders Co, London. 1988). Ãéá êåöÜëáéï âéâëßïõ, ôá ïíüìá-
ôá, ï ôßôëïò ôïõ êåöáëáßïõ, ï ôßôëïò ôïõ âéâëßïõ, ï äéåõèõíôÞò óý-
íôáîçò (editor), ï åêäüôçò, ï ôüðïò êáé ôï Ýôïò Ýêäïóçò (ð.÷. Smith
A: Intestinal bleeding. In: Practice of Surgery, H. Kim, ed, Saund-
ers Co, London 1988). Ïé âéâëéïãñáöéêÝò ðáñáðïìðÝò èá ðñÝðåé íá
ìðïñïýí íá åëåã÷èïýí áðü ôïí êñéôÞ êáé - êõñßùò - áðü ôïí áíá-
ãíþóôç. ´Åôóé, åÜí ç âéâëéïãñáöéêÞ áíáöïñÜ åõñßóêåôáé óå Üñèñï,
âéâëßï ê.ë.ð. ðïõ äåí óõìâïõëåýèçêå Üìåóá ï óõããñáöÝáò áëëÜ áíá-
öÝñåôáé áëëïý, éäéáßôåñá ãéá ðáëéÜ Þ äõóåýñåôá óôïé÷åßá, ôüôå äåí
áíáãñÜöåôáé óáí îå÷ùñéóôÞ áíáöïñÜ äéïãêþíïíôáò Üóêïðá êáé ôå-
÷íçôÜ ôï âéâëéïãñáöéêü ðßíáêá, áëëÜ áðïäßäåôáé óôï óôïé÷åßï ðïõ
Üìåóá ìåëÝôçóå ï óõããñáöÝáò (ð.÷. "ï Crohn to 1932 áíÝöåñå10" -
üðïõ 10 åßíáé ôï Üñèñï ôïõ Smith ðïõ ðñÜãìáôé óõìâïõëåýôçêå ï
óõããñáöÝáò). Éäéáßôåñç óýóôáóç ãßíåôáé ãéá ôç ÷ñçóéìïðïßçóç êáé
ôçò åëëçíéêÞò âéâëéïãñáößáò ðïõ åßíáé Þäç áñêåôÜ ðëïýóéá.

6. Ðßíáêåò êáé ó÷Þìáôá óå îå÷ùñéóôÞ óåëßäá ôï êáèÝíá, óå ôñßá áíôßôõ-
ðá, ìå äéáäï÷éêÞ áñßèìçóç êáé óýíôïìç åðåîÞãçóç. Ðßíáêåò äáêôõ-
ëïãñáöçìÝíïé óå äéðëü äéÜóôçìá ÷ùñßò äéá÷ùñéóôéêÝò ãñáììÝò, ó÷Þ-
ìáôá ìå óéíéêÞ ìåëÜíç.

7. Öùôïãñáößåò êáëÞò ðïéüôçôáò óå óôéëðíü ÷áñôß. Ðßóù áðü ôç öùôï-
ãñáößá óçìåéþíåôáé ìå ìáëáêü ìïëýâé âÝëïò ðïõ äåß÷íåé ôï ðÜíù ìÝ-
ñïò êáé ï áýîùí áñéèìüò êáé óå áõôïêïëëçôï ôá ïíüìáôá ôùí óõã-
ãñáöÝùí ôçò åñãáóßáò. Óå îå÷ùñéóôÞ óåëßäá, ãñÜöïíôáé ïé õðüôéôëïé
ôùí öùôïãñáöéþí, ôï ìÝãåèïò ôùí ïðïßùí óôçí ôåëéêÞ åêôýðùóç
áíÞêåé óôçí êñßóç ôïõ õðåýèõíïõ Ýêäïóçò. Óçìåéþíåôáé üôé, êáôÜ
ôç äçìïóßåõóç öùôïãñáößáò áóèåíïýò, èá ðñÝðåé íá ëáìâÜíåôáé ìÝ-
ñéìíá þóôå íá ìçí áðïêáëýðôåôáé ç ôáõôüôçôá ôïõ áôüìïõ. Ôï ïíï-
ìáôåðþíõìï óå êáììßá ðåñßðôùóç äåí ðñÝðåé íá áíáãñÜöåôáé (ð.÷.
óå áêôéíïãñáößåò, ê.ë.ð.), åíþ óôéò äçìïóéåõüìåíåò öùôïãñáößåò ç
áðëÞ åðéêÜëõøç ôùí ïöèáëìþí äåí áðïôåëåß åðáñêÞ äéáöýëáîç ôçò
áíùíõìßáò ôïõ åéêïíéæüìåíïõ ðñïóþðïõ.




