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in situ õâñéäéóìü (CISH) óå êáñêéíþìáôá ìáóôïý:
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Evaluation of c-erbB-2 gene in breast cancer by chromogenic in situ hy-
bridization: comparison with immunohistochemistry

Kounelis S, Kapranos N, Malamos N, Kokka E, Kouri-Bairaktari E.
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Pathology, Amalia Fleming Hospital Athens, Greece

AIM. c-erbB-2 is of great importance for the selection of patients with breast
cancer who will receive therapy with Herceptin. The purpose of this study is to
evaluate c-erbB-2 gene status with the recently developed technique of chromoge-
nic in situ hybridization (CISH) and to compare the results with those of immuno-
histochemistry.

MATERIAL AND METHODS. Thirty three cases of breast carcinoma from
women 39-79 years of age, that underwent mastectomy at Helena Venizelou Hos-
pital and had an immunohistochemical c-erbB-2 protein score of 1+, 2+ 3+ (Her-
cepTestTM). The evaluation of c-erbB-2 gene status was made on paraffin section
with the CISH technique and the application of a digoxygenin-labeled DNA probe.
Cases with 1-5 gene copies per nucleus were defined as negative, 5-10 copies per
nucleus as low level amplification (LL) and 10-20 copies per nucleus as high level
amplification (HL).

RESULTS.
IHC - IHC +

CISH 1+ 2+ 3+

Non – Amplified 8 9 0
Amplified LL 0 2 3
Amplified HL 1 2 8
Concordance 8/9 (89%) 4/13 (30%) 11/11 (100%)

CONCLUSION. Our results show that the discordance rate was highest (70%)
in the immunohistochemical 2+ group and smaller (11%) in the 1+ group. Since
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recent studies indicate that c-erbB-2 status may provide more precise information in
relation to Herceptin therapy response, the additional evaluation of c-erbB-2 gene
status by CISH is considered necessary especially in the 2+ group.

Key words: Breast cancer, chromogenic in situ hybridization, CISH, c-erbB-2.

ÓÊÏÐÏÓ: Ôï c-erbB-2 Ý÷åé ìåãÜëç óçìáóßá ãéá ôçí åðéëïãÞ ôùí áóèåíþí ìå
êáñêßíùìá ìáóôïý ðïõ èá õðïâëçèïýí óå èåñáðåßá ìå Herceptin. Ï óêïðüò ôçò
ðáñïýóçò ìåëÝôçò åßíáé ï ðñïóäéïñéóìüò ôçò êáôÜóôáóçò ôïõ ãïíéäßïõ c-erbB-2 ìå
ôçí ðñüóöáôá áíáðôõ÷èåßóá ôå÷íéêÞ ôïõ ÷ñùìïãüíïõ in situ õâñéäéóìïý (CISH) êáé
ç óýãêñéóç ôùí åõñçìÜôùí ìå áõôÜ ôçò áíïóïúóôï÷çìéêÞò ôå÷íéêÞò.

ÕËÉÊÏ – ÌÅÈÏÄÏÉ: ÔñéÜíôá ôñåéò ðåñéðôþóåéò êáñêéíþìáôïò ìáóôïý, ãõíáé-
êþí 39-79 åôþí ðïõ õðïâëÞèçêáí óå ìáóôåêôïìÞ óôï Íïóïêïìåßï ̧ ëåíá ÂåíéæÝëïõ
êáé åß÷áí âáèìü áíïóïúóôï÷çìéêÞò Ýêöñáóçò ðñùôåÀíçò c-erbB-2 1+, 2+ êáé
3+(HercepTestTM). Ï ðñïóäéïñéóìüò ôçò êáôÜóôáóçò ôïõ ãïíéäßïõ c-erbB-2 Ýãéíå óå
ôïìÝò ðáñáößíçò ìå ôçí ôå÷íéêÞ CISH êáé ôç ÷ñÞóç äåßêôç DNA óçìáóìÝíïõ ìå
äéãïîõãåíßíç. Ïé ðåñéðôþóåéò ìå 1-5 áíôßãñáöá ãïíéäßïõ (ÁÃ)/ðõñÞíá èåùñÞèçêáí
áñíçôéêÝò, ìå 5-10 ÁÃ/ðõñÞíá óå > 50% ôùí êõôôÜñùí ùò ÷áìçëïý âáèìïý (×Â)
åíßó÷õóç ôïõ ãïíéäßïõ êáé ìå 10-20 ÁÃ/ðõñÞíá Þ/êáé ðáñïõóßá ãïíéäéáêþí óõ-
ìðëåãìÜôùí óå >50% ôùí êõôôÜñùí ùò õøçëïý âáèìïý (ÕÂ) åíßó÷õóç.

ÁÐÏÔÅËÅÓÌÁÔÁ:
Áíïóï- Áíïóï +

CISH 1+ 2+ 3+

Åíßó÷õóç - 8 9 0
Åíßó÷õóç ×Â 0 2 3
Åíßó÷õóç ÕÂ 1 2 8
Óõìöùíßá 8/9 (89%) 4/13 (30%) 11/11 (100%)

ÓÕÌÐÅÑÁÓÌÁ: Ôá åõñÞìáôá ìáò äåß÷íïõí üôé ï âáèìüò äéáöùíßáò Þôáí
ìåãáëýôåñïò (70%) óôçí áíïóïúóôï÷çìéêÞ ïìÜäá 2+ êáé ìéêñüôåñïò (11%) óôçí
ïìÜäá 1+. ÄåäïìÝíïõ üôé ïé ðñüóöáôåò ìåëÝôåò äåß÷íïõí üôé ç êáôÜóôáóç ôïõ
ãïíéäßïõ ðñïóöÝñåé áêñéâÝóôåñåò ðëçñïöïñßåò ãéá ôçí áíôáðüêñéóç ôùí áóèåíþí
óôç èåñáðåßá ìå Herceptin, èåùñåßôáé óêüðéìç ç åðéðñüóèåôç áíÜëõóç ôïõ ãïíé-
äßïõ ìå CISH éäéáßôåñá óôçí ïìÜäá 2+.

ËÝîåéò êëåéäéÜ: Êáñêßíùìá ìáóôïý, ÷ñùìïãüíïò in situ õâñéäéóìüò, CISH, c-
erbB-2.

ÅÉÓÁÃÙÃÇ

Ôï ïãêïãïíßäéï c-erbB-2 (Þ HER-2/neu)
åíôïðßæåôáé óôï ÷ñùìáôüóùìá 17q21 êáé áíÞ-
êåé óôçí ïéêïãÝíåéá ôïõ õðïäï÷Ýá ôïõ áíèñù-
ðßíïõ åðéäåñìéäéêïý áõîçôéêïý ðáñÜãïíôá1. Ç
ïìüëïãç ðñùôåÀíç, ç ïðïßá Ý÷åé ìïñéáêü âÜ-
ñïò 185 kDa, åíôïðßæåôáé óôçí êõôôáñéêÞ ìåì-
âñÜíç üðïõ åðéôåëåß ëåéôïõñãßá êéíÜóçò ôõñï-
óßíçò êáé åìðëÝêåôáé óôç äéáìåôáãùãÞ óçìÜ-
ôùí ðïõ ó÷åôßæïíôáé ìå ôçí êõôôáñéêÞ áýîç-

óç2,3. Ç åíßó÷õóç ôïõ ãïíéäßïõ êáé ç óõíïäüò
õðåñÝêöñáóç ôçò ðñùôåÀíçò c-erbB-2 Ý÷åé âñåèåß
óôï 10-34% ôùí êáñêéíùìÜôùí ìáóôïý êáé
èåùñåßôáé óçìáíôéêüò âéïëïãéêüò äåßêôçò êá-
êÞò ðñüãíùóçò áëëÜ êáé áíôáðüêñéóçò óôç
÷çìåéïèåñáðåßá2,4. Ôá ôåëåõôáßá ÷ñüíéá ç êëé-
íéêÞ óçìáóßá ôïõ c-erbB-2 Ý÷åé éäéáßôåñá áõ-
îçèåß ëüãù ôçò èåñáðåõôéêÞò ÷ñÞóçò ôïõ áíôé-
êáñêéíéêïý öáñìÜêïõ trastuzumab (Hercep-
tin, Roche Ltd, Åëâåôßá), ôï ïðïßï áðïôåëåß
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ôåÀíçò c-erbB-2 1+, 2+ êáé 3+. Áðü áõôÜ ôá 28
Þôáí ðïñïãåíïýò êáé ôá 5 ëïâéáêïý ôýðïõ. O
áíïóïúóôï÷çìéêüò ðñïóäéïñéóìüò ôçò ðñùôåÀ-
íçò c-erbB-2 Ýãéíå óå ôïìÝò ðáñáößíçò ìå ôï
ìïíïêëùíéêü áíôßóùìá CB-11 êáé ìå ôç ÷ñÞ-
óç ôçò ôå÷íéêÞò áâéäßíçò-âéïôßíçò õðåñïîåéäÜ-
óçò. Ç áîéïëüãçóç ôùí áðïôåëåóìÜôùí ôçò
áíïóïúóôï÷çìéêÞò ìåèüäïõ Ýãéíå ìå ôï óýóôç-
ìá HercepTestTM üðïõ áíÜëïãá ìå ôï áðïôÝ-
ëåóìá ôçò ÷ñþóçò ïé ðåñéðôþóåéò õðïäéáé-
ñïýíôáé óå 4 êáôçãïñßåò. 0: ðëÞñçò áðïõóßá
÷ñþóçò Þ ìåìâñáíéêÞ ÷ñþóç óå ëéãüôåñï áðü
10% ôùí êõôôÜñùí, 1+: ÁóèåíÞò Þ áóõíå÷Þò
÷ñþóç >10% ôùí êõôôÜñùí, 2+: ÁóèåíÞò-ìÝ-
ôñéá êáé óõíå÷Þò ÷ñþóç >10% ôùí êõôôÜñùí,
3+: ¸íôïíç êáé óõíå÷Þò ÷ñþóç > 10% ôùí
êõôôÜñùí. Ïé êáôçãïñßåò 0 êáé 1+ èåùñïýíôáé
ùò áñíçôéêÝò êáé ïé êáôçãïñßåò 2+ êáé 3+ ùò
èåôéêÝò.

Ôå÷íéêÞ CISH

Ç ôå÷íéêÞ ÷ñùìïãüíïõ in situ õâñéäéóìïý
(CISH) ðïõ åöáñìüóèçêå ãéá ôçí áíß÷íåõóç
ôçò êáôÜóôáóçò ôïõ ãïíéäßïõ c-erbB-2 åßíáé ç
áêüëïõèç:

ÔïìÝò ðáñáößíçò ðÜ÷ïõò 5 ìm ìåôÜ áðü
áðïðáñáößíùóç óå îõëüëç, ôïðïèåôÞèçêáí óå
ïéíüðíåõìá 100 (2×5 min) êáé áêïëïýèùò
åðåîåñãÜóèçêáí óå öïýñíï ìéêñïêõìÜôùí èåñ-
ìïêñáóßáò 96ï-100ï C ãéá 10-15 min åíôüò
äéáëýìáôïò Tris-EDTA pH7. Ïé ôïìÝò åðùÜ-
óèçêáí ìå ðåøßíç óå èåñìïêñáóßá 37ï C ãéá
3-6 min êáé ìåôÜ áðü îÝðëõìá óå Ç

2
Ï áêï-

áíáóõíäõáóìÝíï áíèñþðéíï ìïíïêëùíéêü áíôß-
óùìá Ýíáíôé ôïõ åîùêõôôáñßïõ ôìÞìáôïò ôçò
ïìüëïãçò ðñùôåÀíçò. Ç èåñáðåõôéêÞ áðïôåëå-
óìáôéêüôçôá ôïõ trastuzumab åîáñôÜôáé áðï-
êëåéóôéêÜ áðü ôçí ýðáñîç åíßó÷õóçò Þ/êáé
õðåñÝêöñáóçò ôïõ C-erbB-2 êáé åðïìÝíùò ç
áíÜëõóç ôïõ ãïíéäßïõ áõôïý áðïôåëåß Þäç Ýíá
âáóéêü äéáãíùóôéêü óôïé÷åßï óôéò áóèåíåßò ìå
êáñêßíùìá ìáóôïý5.

Ïé ðñþôåò ìåëÝôåò ôïõ c-erbB-2 âáóßóèç-
êáí óå ôå÷íéêÝò Southern êáé Western blot
ãéá ôç ìåëÝôç ôçò ãïíéäéáêÞò åíßó÷õóçò êáé
ðñùôåúíéêÞò õðåñÝêöñáóçò áíôßóôïé÷á. Ïé ôå-
÷íéêÝò áõôÝò üìùò Þôáí ðåñßðëïêåò ãéá êáèç-
ìåñéíÞ äéáãíùóôéêÞ ðñáêôéêÞ óôï êëéíéêü åñ-
ãáóôÞñéï êáé ãéá ôï ëüãï áõôü áíôéêáôáóôÜ-
èçêáí áðü ôïí öèïñßæïíôá in situ õâñéäéóìü
(FISH) êáé ôçí áíïóïúóôï÷çìåßá. Ç áíïóïú-
óôï÷çìéêÞ ìÝèïäïò Ý÷åé êáôÜ êáíüíá ÷ñçóé-
ìïðïéçèåß óôï Ðáèïëïãïáíáôïìéêü åñãáóôÞ-
ñéï ãéá ôçí áíß÷íåõóç õðåñÝêöñáóçò ôçò ðñù-
ôåÀíçò c-erbB-2 óå õëéêü áñ÷åßïõ êáñêéíþìá-
ôïò ìáóôïý. ÄåäïìÝíïõ üôé ç äõíáôüôçôá áíï-
óïúóôï÷çìéêÞò áíß÷íåõóçò ôçò ðñùôåÀíçò åîáñ-
ôÜôáé áðü ôçí ýðáñîç åíßó÷õóçò ôïõ ãïíé-
äßïõ, ç ôå÷íéêÞ FISH ðïõ ðñïóäéïñßæåé ôïí
áñéèìü áíôéãñÜöùí ôïõ ãïíéäßïõ óôïí ðõñÞíá
ôùí êáñêéíéêþí êõôôÜñùí Üñ÷éóå íá áíôéêáèé-
óôÜ ôçí áíïóïúóôï÷çìåßá ùò ìÝèïäï áíÜëõ-
óçò4. Ç ôå÷íéêÞ FISH üìùò áðáéôåß ôç ÷ñÞóç
öèïñßæïíôïò ìéêñïóêïðßïõ ìå üëá ôá óõíõ-
ðÜñ÷ïíôá ìåéïíåêôÞìáôá áîéïëüãçóçò êáé äéá-
ôÞñçóçò ôïõ óÞìáôïò õâñéäéóìïý. Ãéá ôï ëüãï
áõôü áíáðôý÷èçêå ðñüóöáôá ç ôå÷íéêÞ ôïõ
÷ñùìïãüíïõ in situ õâñéäéóìïý (CISH) óôçí
ïðïßá o äåßêôçò DNA (DNA probe) áíé÷íåýå-
ôáé ìå áðëÞ áíïóïúóôï÷çìéêïý ôýðïõ áíôß-
äñáóç, ç ïðïßá áîéïëïãåßôáé óôï áðëü ïðôéêü
ìéêñïóêüðéï6. Ï óêïðüò ôçò ðáñïýóçò åñãá-
óßáò Þôáí íá åöáñìüóïõìå ôçí ðñüóöáôá áíá-
ðôõ÷èåßóá ôå÷íéêÞ CISH ãéá ôïí ðñïóäéïñé-
óìü ôçò êáôÜóôáóçò ôïõ ãïíéäßïõ c-erbB-2 óå
êáñêéíþìáôá ìáóôïý êáé íá óõãêñßíïõìå ôá
åõñÞìáôá ìå áõôÜ ôçò áíïóïúóôï÷çìéêÞò ôå-
÷íéêÞò.

ÕËÉÊÏ ÊÁÉ ÌÅÈÏÄÏÓ

Ôï õëéêü ôçò ìåëÝôçò áðåôÝëåóáí 33 ðåñé-
ðôþóåéò êáñêéíþìáôïò ìáóôïý, ãõíáéêþí çëé-
êßáò 39-79 åôþí ðïõ õðïâëÞèçêáí óå ìáóôå-
êôïìÞ óôï Íïóïêïìåßï ¸ëåíá ÂåíéæÝëïõ êáé
åß÷áí âáèìü áíïóïúóôï÷çìéêÞò Ýêöñáóçò ðñù-

Åéêüíá 1. C-erbB-2 óå êáñêßíùìá ìáóôïý. Ìå
ôçí ôå÷íéêÞ CISH (áñéóôåñÜ) ðáñáôçñïýìå
êõñßùò äýï áíôßãñáöá ôïõ ãïíéäßïõ óå êÜèå
êýôôáñï. Ç áíïóïúóôï÷çìéêÞ ÷ñþóç (äåîéÜ)
åßíáé áóèåíÞò (2+).
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âñéäéêÞ Ýêðëõóç óå 0,5×SSC óå õäáôüëïõôñï
75ï C ãéá 5 min. Ïé ôïìÝò ôïðïèåôÞèçêáí áêï-
ëïýèùò óå 3% õäáôéêü äéÜëõìá Ç

2
Ï

2 
ãéá ôçí

áíÜëùóç ôçò äñáóôçñéüôçôáò ôçò åíäïãåíïýò
õðåñïîåéäÜóçò. Áêïëïýèçóå áíß÷íåõóç ôïõ óÞ-
ìáôïò õâñéäéóìïý ìå ôç ÷ñÞóç ôïõ Spot-Light
CISH polymer detection Kit (Zymed), ç ïðïßá
Ý÷åé åí óõíôïìßá ùò åîÞò. ÔïðïèÝôçóç ôùí ôï-
ìþí óå blocking reagent 10 min óå èåñìïêñá-
óßá äùìáôßïõ (ÈÄ) êáé áêïëïýèùò óå mouse
anti-Digoxygenin êáé Polymerized HRP Goat
anti-Mouse ãéá 45 min ôï êáèÝíá óå ÈÄ. ÔÝ-
ëïò ïé ôïìÝò ôïðïèåôÞèçêáí óå äéÜëõìá DAB
ãéá 30 min êáé ìåôá÷ñþóèçêáí åëáöñÜ ìå áé-
ìïôïîõëßíç. Ùò áñíçôéêüò ìÜñôõñáò ÷ñçóéìï-
ðïéÞèçêå ôïìÞ êáñêéíþìáôïò ìáóôïý óôçí ïðïßá
ï äåßêôçò áíôéêáôåóôÜèç áðü PBS.

Áîéïëüãçóç óçìÜôùí õâñéäéóìïý

Ç áîéïëüãçóç ôçò áíôéäñÜóåùò õâñéäéóìïý
Ýãéíå ìå ïðôéêü ìéêñïóêüðéï Nikon Micro-
phot FX (Nikon, Kogaku KK, Japan) ìå ôç
÷ñÞóç áíôéêåéìåíéêþí öáêþí 40× êáé 60×. Ïé
ðåñéðôþóåéò ìå 1-5 áíôßãñáöá ãïíéäßïõ (ÁÃ)/
ðõñÞíá èåùñÞèçêáí áñíçôéêÝò, ìå 5-10 ÁÃ/
ðõñÞíá óå > 50% ôùí êõôôÜñùí ùò ÷áìçëïý
âáèìïý (×Â) åíßó÷õóç ôïõ ãïíéäßïõ êáé ìå
10-20 ÁÃ/ðõñÞíá Þ/êáé ðáñïõóßá ãïíéäéá-
êþí óõìðëåãìÜôùí óå >50% ôùí êõôôÜñùí ùò
õøçëïý âáèìïý (ÕÂ) åíßó÷õóç.

ÓôáôéóôéêÞ áíÜëõóç

Ôá áðïôåëÝóìáôá ôçò ôå÷íéêÞò CISH êáé
ôçò áíïóïúóôï÷çìéêÞò áíÜëõóçò ôïõ c-erbB-2
êáèþò êáé ôùí ðáèïëïãïáíáôïìéêþí ÷áñáêôç-
ñéóôéêþí ôùí ðåñéðôþóåùí ôùí êáñêéíùìÜôùí
ìáóôïý êáôá÷ùñÞèçêáí óå óôáôéóôéêü ðñüãñáì-
ìá çëåêôñïíéêïý õðïëïãéóôÞ (Statistica for
Windows, StatSoft, Tulsa, USA) êáé áêïëïý-
èçóå óôáôéóôéêÞ áíÜëõóç ìå ôç ÷ñÞóç ôùí
äïêéìáóéþí Fisher exact test. ÊÜèå ôéìÞ óôáôé-
óôéêïý óöÜëìáôïò (P) ßóç Þ ìéêñüôåñç áðü
0,05 èåùñÞèçêå óçìáíôéêÞ.

ÁÐÏÔÅËÅÓÌÁÔÁ

Áðü ôéò 33 ðåñéðôþóåéò êáñêéíþìáôïò ìá-
óôïý ðïõ ìåëåôÞèçêáí ìå CISH ïé 17 (51,5
%) Þóáí áñíçôéêÝò (Åéê. 1), ïé 5 (15%) ðáñïõ-
óßáæáí ÷áìçëïý âáèìïý åíßó÷õóç êáé ïé 11
(33,5%) õøçëïý âáèìïý åíßó÷õóç ôïõ ãïíé-
äßïõ c-erbB-2. Áðü ôéò 5 ðåñéðôþóåéò ìå ÷áìç-
ëïý âáèìïý åíßó÷õóç ïé 3 ðáñïõóßáæáí ðïë-

Åéêüíá 2. C-erbB-2 óå êáñêßíùìá ìáóôïý. Ìå
ôçí ôå÷íéêÞ CISH (áñéóôåñÜ) ðáñáôçñïýìå 10-
20 áíôßãñáöá ôïõ ãïíéäßïõ óôá ðåñéóóüôåñá
êýôôáñá. Ç áíïóïúóôï÷çìéêÞ ÷ñþóç (äåîéÜ)
åßíáé Ýíôïíç (3+).

Åéêüíá 3. C-erbB-2 óå êáñêßíùìá ìáóôïý. Ìå
ôçí ôå÷íéêÞ CISH (áñéóôåñÜ) ðáñáôçñïýìå
ìåãÜëá ãïíéäéáêÜ óõìðëÝãìáôá óôá ðåñéóóü-
ôåñá êýôôáñá. Ç áíïóïúóôï÷çìéêÞ ÷ñþóç (äå-
îéÜ) åßíáé Ýíôïíç (3+).

ëïýèçóå áöõäÜôùóç êáé óôÝãíùìá óôïí áÝñá.
Áêïëïýèçóå ôáõôü÷ñïíç áðïäéÜôáîç äåßêôïõ
DNA (probe) êáé êõôôáñéêïý DNA óå èåñìï-
êñáóßá 96ï C ãéá 5 min, ìåôÜ áðü ôïðïèÝôçóç
15 ìl Ýôïéìïõ äåßêôïõ DNA óôçí éóôïëïãéêÞ
ôïìÞ êáé êáëõðôñßäáò. Ï äåßêôçò Ýíáíôé c-
erbB-2 (Zymed, San Francisco, CA, USA) Þôáí
óçìáóìÝíïò ìå äéãïîõãåíßíç êáé åß÷å ðáñá-
óêåõáóèåß ìå ôçí ôå÷íïëïãßá áöáßñåóçò ôùí
åðáíáëáìâáíüìåíùí áëëçëïõ÷éþí (Subtraction
Probe Technology) ç ïðïßá áõîÜíåé ôçí åéäé-
êüôçôá ôïõ äåßêôïõ. Áêïëïýèçóå ïëïíýêôéïò
õâñéäéóìüò óå èåñìïêñáóßá 37o C êáé ìåèõ-
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ëáêôéêÜ óôçí áíß÷íåõóç ìåôáâïëþí ôïõ ãïíé-
äßïõ c-erbB-2. Ç ôå÷íéêÞ áõôÞ åßíáé ëéãüôåñï
åîáñôçìÝíç áðü ôïõò ðáñáðÜíù ðáñÜãïíôåò
ðïõ Ý÷ïõí áöïñïýí ôçí åðåîåñãáóßá ôùí éóôþí,
åðåéäÞ ôï DNA åßíáé ðéï óôáèåñü áðü ôéò
ðñùôåÀíåò, ç ðïóïôéêïðïßçóç ôùí áðïôåëåóìÜ-
ôùí ðéï áíôéêåéìåíéêÞ óå ó÷Ýóç ìå ôçí áíï-
óïúóôï÷çìåßá áöïý áöïñÜ ôçí êáôáìÝôñçóç
ôïõ áñéèìïý ôùí öèïñéæüíôùí óçìÜôùí êáé
ü÷é ôçí åêôßìçóç ôçò Ýíôáóçò ôçò ÷ñþóçò êáé
åðéðëÝïí ôï üñéï èåôéêüôçôáò Ý÷åé ðñïóäéïñé-
óèåß. ÌåëÝôåò áíáöÝñïõí üôé ïé áíáëýóåéò ðïõ
âáóßæïíôáé óôçí áíïóïúóôï÷çìåßá åßíáé ðéï
åðéäåêôéêÝò óå äéáêõìÜíóåéò ìåôáîý ôùí ðá-
ñáôçñçôþí (Ê=0,67) óå ó÷Ýóç ìå áõôÝò ôçò
ôå÷íéêÞò FISH (Ê=0,973)10. ÐáñÜ ôçí õðåñï÷Þ
ôçò óå ó÷Ýóç ìå ôçí áíïóïúóôï÷çìåßá ç ôå÷íé-
êÞ FISH ðáñïõóéÜæåé óçìáíôéêÜ ìåéïíåêôÞìá-
ôá, üðùò ç ðñïóùñéíüôçôá ôïõ óÞìáôïò êáé
÷ñçóéìïðïßçóç áêñéâïý åîïðëéóìïý (ìéêñï-
óêüðéï ìå óýóôçìá öèïñéóìïý, åéäéêÜ ößëôñá,
øçöéáêÞ êÜìåñá êáôáãñáöÞò) ðïõ äåí äéåõ-
êïëýíïõí ôçí åöáñìïãÞ ôçò ìåèüäïõ óôçí
êáèçìåñéíÞ äéáãíùóôéêÞ ðñáêôéêÞ.

Ðñüóöáôá áíáðôý÷èçêå åíáëëáêôéêÜ ç ôå-
÷íéêÞ ôïõ ÷ñùìïãüíïõ in situ õâñéäéóìïý
(CISH), ç ïðïßá óõíäõÜæåé ôá ðëåïíåêôÞìáôá
ôçò áíïóïúóôï÷çìåßáò êáé ôçò ôå÷íéêÞò FISH6.
Ç ôå÷íéêÞ áõôÞ åðéôñÝðåé ôçí áíáãíþñéóç êáé
ðïóïôéêïðïßçóç ôùí áíôéãñÜöùí ôïõ ãïíéäßïõ
c-erbB-2 ìå ôç ÷ñÞóç äåßêôïõ DNA, óôçí ïðïßá
ç áíôßäñáóç õâñéäéóìïý áíé÷íåýåôáé ìå áíôß-
äñáóç õðåñïîåéäÜóçò êáé ÷ñùìïãüíï õðüóôñù-
ìá. Ç ìÝèïäïò áõôÞ Ý÷åé ðïëëÜ êáé óçìáíôé-
êÜ ðëåïíåêôÞìáôá üðùò, áîéüðéóôç åöáñìïãÞ
óå ôïìÞ ðáñáößíçò, åßíáé ðéï ïéêïíïìéêÞ áðü
ôçí ôå÷íéêÞ FISH, äåí áðáéôåß ôç ÷ñÞóç ðïëý-
ðëïêùí óõóôçìÜôùí ìéêñïóêïðßáò öèïñéóìïý,
êáé ôÝëïò ôï óÞìá ôïõ ðáñáìÝíåé óôáèåñü ìå
ôçí ðÜñïäï ôïõ ÷ñüíïõ. Ç ôå÷íéêÞ CISH åðé-
ôñÝðåé ôçí åýêïëç óõó÷Ýôéóç ôïõ óÞìáôïò ìå
ôá ìïñöïëïãéêÜ ÷áñáêôçñéóôéêÜ, ãåãïíüò éäéáß-
ôåñçò óçìáóßáò óå ðåñéðôþóåéò ìå åêôåôáìÝíç

Ðßíáêáò 1. ÓõãêñéôéêÞ áðåéêüíéóç ôùí åõñçìÜôùí ôçò áíïóïúóôï÷çìéêÞò ôå÷íéêÞò êáé ôïõ ÷ñùìïãüíïõ in
situ õâñéäéóìïý (CISH) óôçí áíÜëõóç ôïõ c-erbB-2 óôá êáñêéíþìáôá ôïõ ìáóôïý

Áíïóï- Áíïóï +

CISH 1+ 2+ 3+ Óýíïëï

Åíßó÷õóç - 8 9 0 17
Åíßó÷õóç ×Â 0 2 3 5
Åíßó÷õóç ÕÂ 1 2 8 11
Óõìöùíßá 8/9 (89%) 4/13 (30%) 11/11 (100%)

ëáðëÜ (5-10) áíôßãñáöÜ ôïõ ãïíéäßïõ êáé ïé 2
óõíýðáñîç ãïíéäéáêþí óõìðëåãìÜôùí. Áðü ôéò
11 ðåñéðôþóåéò ìå õøçëïý âáèìïý åíßó÷õóç,
ç 1 ïöåéëüôáí óå ðïëëáðëÜ áíôßãñáöá (10-
20) (Åéê. 2), ïé äýï óå ãïíéäéáêÜ óõìðëÝãìáôá
ìüíï (Åéê. 3), êáé ïé õðüëïéðåò 8 óå óõíýðáñ-
îç ôùí äõï ðáñáðÜíù ìïñöþí ãïíéäéáêÞò åíß-
ó÷õóçò.

Ç óýãêñéóç ôùí åõñçìÜôùí ôçò ôå÷íéêÞò
CISH ìå áõôÜ ôçò áíïóïúóôï÷çìéêÞò ôå÷íéêÞò
öáßíåôáé áíáëõôéêÜ óôïí ðßíáêá 1. ¼ðùò ðá-
ñáôçñïýìå ìåãÜëïõ âáèìïý óõìöùíßá ìåôáîý
ôùí äýï ôå÷íéêþí áíß÷íåõóçò âñÝèçêå êõñßùò
óôçí ïìÜäá 3+ êáé óå ìéêñüôåñï âáèìü óôçí
ïìÜäá 1+ (P=0,0002). Áíôßèåôá, ìåãÜëïõ âáè-
ìïý äéáöùíßá ðáñáôçñÞèçêå óôçí áíïóïúóôï-
÷çìéêÞ ïìÜäá 2+, üðïõ áðü ôéò 13 ðåñéðôþ-
óåéò èåôéêÞò áíïóïúóôï÷çìéêÞò ÷ñþóçò ïé 9
(70% ôùí ðåñéðôþóåùí) Þôáí áñíçôéêÝò üóïí
áöïñÜ ôçí åíßó÷õóç ôïõ ãïíéäßïõ.

ÓõæÞôçóç

Ïé äýï ðéï óõ÷íÜ ÷ñçóéìïðïéïýìåíåò ôå-
÷íéêÝò ãéá ôçí áíÜëõóç ôïõ c-erbB-2 åßíáé ç
åêôßìçóç ôçò ðñùôåúíéêÞò õðåñÝêöñáóçò ìå
áíïóïúóôï÷çìåßá êáé ç åêôßìçóç ôçò åíßó÷õ-
óçò ôïõ ãïíéäßïõ ìå ôçí ôå÷íéêÞ ôïõ öèïñßæï-
íôïò én situ õâñéäéóìïý (FISH). Êáé ïé äýï
ôå÷íéêÝò ðáñïõóéÜæïõí ðëåïíåêôÞìáôá êáé
ìåéïíåêôÞìáôá7-9. ÓõãêåêñéìÝíá ç áíïóïúóôï-
÷çìéêÞ áíÜëõóç åßíáé ó÷åôéêÜ ïéêïíïìéêÞ êáé
ôá÷åßá, äåí áðáéôåß éäéáßôåñï åîïðëéóìü êáé ôï
óðïõäáéüôåñï ðñïóäéïñßæåé Üìåóá ôçí ðñùôåÀ-
íç c-erbB-2 ðïõ åßíáé êáé ï óôü÷ïò ôçò èåñá-
ðåßáò ìå Herceptin. Åí ôïýôïéò ç ðïóïôéêï-
ðïßçóç ôçò ðñùôåúíéêÞò Ýêöñáóçò åðçñåÜæå-
ôáé óçìáíôéêÜ áðü áñéèìü ðáñáãüíôùí, üðùò
ç ìïíéìïðïßçóç êáé ç åðåîåñãáóßá ôùí éóôþí,
ïé ôå÷íéêÝò åðáíÜêôçóçò ôçò áíôéãïíéêüôçôáò,
ç åõáéóèçóßá êáé åéäéêüôçôá ôùí êõêëïöïñïý-
íôùí óôï åìðüñéï áíôéóùìÜôùí êáé ôá äéÜöï-
ñá óõóôÞìáôá áîéïëüãçóçò ôçò èåôéêÞò ÷ñþ-
óçò. Ç ôå÷íéêÞ FISH Ý÷åé ÷ñçóéìïðïéçèåß åíáë-
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ðëçñïöïñßåò üóïí áöïñÜ ôïí äéá÷ùñéóìü ôùí
üãêùí óå ÷áìçëïý êáé õøçëïý êéíäýíïõ êáé
üôé ïé üãêïé ðïõ åìöáíßæïõí õðåñÝêöñáóç ôçò
ðñùôåÀíçò êáé áñíçôéêü FISH óõìðåñéöÝñï-
íôáé ùò íá Þóáí áíïóïúóôï÷çìéêÜ êáé FISH
áñíçôéêïß20.

ÓõìðåñáóìáôéêÜ ç ôå÷íéêÞ CISH öáßíåôáé
íá áðïôåëåß ìßá åéäéêÞ, åõáßóèçôç êáé åýêïëá
åöáñìïæüìåíç ôå÷íéêÞ ç ïðïßá ìðïñåß áîéüðé-
óôá íá áíôéêáôáóôÞóåé ôçí ôå÷íéêÞ FISH21. Ç
ôå÷íéêÞ CISH ìðïñåß íá ÷ñçóéìïðïéçèåß ìáæß
ìå ôçí áíïóïúóôï÷çìåßá óôçí åêôßìçóç ôçò
êáôÜóôáóçò ôïõ ãïíßäéïõ c-erbB-2, ãéá ôçí
êáëëßôåñç åðéëïãÞ áóèåíþí ìå êáñêßíùìá
ìáóôïý ðïõ èá õðïâëçèïýí óå èåñáðåßá ìå
Herceptin.
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áíÜðôõîç in situ êáñêéíþìáôïò, äåäïìÝíïõ üôé
õðÜñ÷ïõí ðåñéðôþóåéò ìå Ýíôïíá èåôéêü 3+ in
situ óôïé÷åßï êáé ìåôñßùò èåôéêü Þ áñíçôéêü
äéçèçôéêü óôïé÷åßï11. Óå ìßá ðñüóöáôç ìåëÝôç
ïé Tanner êáé óõí6., áíáöÝñïõí õøçëü âáèìü
óõìöùíßáò ìåôáîý ôùí ôå÷íéêþí FISH êáé CISH
ùò ðñïò ôçí åêôßìçóç ôïõ áñéèìïý ôùí áíôé-
ãñÜöùí ôïõ ãïíéäßïõ c-erbB-2.

Óôçí ðáñïýóá ìåëÝôç üëïé ïé üãêïé ðïõ
ôáîéíïìÞèçêáí óôçí ïìÜäá 3+ åìöÜíéæáí åíß-
ó÷õóç ôïõ ãïíéäßïõ c-erbB2, åíþ ïé áíïóïú-
óôï÷çìéêÝò ïìÜäåò 1+ êáé 2+ ðáñïõóßáæáí
âáèìü äéáöùíßáò 11% êáé 70% áíôßóôïé÷á. Ôá
åõñÞìáôá áõôÜ óõìöùíïýí ìå áõôÜ Üëëùí
ìåëåôþí ðïõ óõó÷åôßæïõí ôçí áíïóïúóôï÷çìåßá
ìå ôçí ôå÷íéêÞ FISH. ÓõãêåêñéìÝíá ïé Kakar
êáé óõí, äéáðßóôùóáí õøçëÞ óõìöùíßá ìåôá-
îý ôùí äýï ôå÷íéêþí ôüóï óôï óýíïëï ôùí
ðåñéðôþóåùí (88%) üóï êáé óôéò ðåñéðôþóåéò
ðïõ áíÞêáí óôçí áíïóïúóôï÷çìéêÞ ïìÜäá 3+,
åíþ óôçí ïìÜäá 2+ ç óõìöùíßá Þôáí ÷áìçëÞ
(35%)12. Ðáñüìïéá åõñÞìáôá áíáöÝñïõí êáé
Üëëåò åñåõíçôéêÝò ìåëÝôåò11,13-15.

Óýìöùíá ìå ôá åõñÞìáôá ìáò áðü ôïõò 15
üãêïõò ðïõ åìöÜíéæáí åíßó÷õóç ôïõ ãïíéäßïõ
ìå ôçí ôå÷íéêÞ CISH ïé 5 åß÷áí ÷áìçëïý âáè-
ìïý êáé ïé 10 õøçëïý âáèìïý åíßó÷õóç. Ïé
Xing êáé óõí óå ìåëÝôç ôïõò ìå ôçí ôå÷íéêÞ
FISH Ýêáíáí ðáñüìïéï äéá÷ùñéóìü êáé äéá-
ðßóôùóáí üôé ïé áóèåíåßò ìå íåïðëÜóìáôá ðïõ
ðáñïõóßáæáí ÷áìçëïý âáèìïý åíßó÷õóç ôïõ
ãïíéäßïõ c-erbB-2 åß÷áí óçìáíôéêÜ ìéêñüôåñç
óõ÷íüôçôá õðïôñïðþí óå ó÷Ýóç ìå áõôïýò ðïõ
ðáñïõóßáæáí õøçëïý âáèìïý åíßó÷õóç16. Ç
óçìáóßá áõôïý ôïõ äéá÷ùñéóìïý ìðïñåß íá
åßíáé óçìáíôéêÞ ãéá ôçí âéïëïãéêÞ óõìðåñé-
öïñÜ ôùí üãêùí êáé ðáñáìÝíåé íá äéåõêñéíé-
óèåß óå ìåãáëýôåñåò óåéñÝò áóèåíþí.

¼óïí áöïñÜ ôçí ðñïãíùóôéêÞ êáé ðñïâëå-
ðôéêÞ áîßá ôïõ c-erbB-2 óå ó÷Ýóç ìå ôéò ôå÷íé-
êÝò ðïõ ÷ñçóéìïðïéïýíôáé, ïé ðåñéóóüôåñåò
ìåëÝôåò óôçñßæïíôáé óôçí áíïóïúóôï÷çìéêÞ
Ýêöñáóç ôçò ðñùôåÀíçò. Óå ðñüóöáôåò üìùò
ìåëÝôåò17,18 áíáöÝñåôáé üôé ç áíÜëõóç ôçò êá-
ôÜóôáóçò ôïõ ãïíéäßïõ ìå FISH ìðïñåß íá
ðñïâëÝøåé êáëëßôåñá ôçí áíôáðüêñéóç óôçí
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