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........................................................Ëéðïíåêôßíç
ÌåôáâïëéêÞ êáé êëéíéêÞ óçìáóßá

Ï ëéðþäçò éóôüò, åíþ ìÝ÷ñé ðñüóöáôá åèåùñåßôï èÝóç áðïèÞêåõóçò ôçò
ðåñßóóåéáò ôùí ëéðéäßùí ôïõ áíèñþðéíïõ ïñãáíéóìïý, óÞìåñá Ý÷åé
åîáêñéâùèåß üôé äéáäñáìáôßæåé åíåñãü ñüëï óôç ñýèìéóç ôïõ ìåôá-
âoëéóìïý, áöïý åêêñßíåé ðïéêéëßá ðñùôåúíþí, ðïõ åßíáé ãíùóôÝò ùò
ëéðïêõôôáñïêßíåò. Óå áõôÝò ðåñéëáìâÜíïíôáé ï ðáñÜãïíôáò íÝêñùóçò
ôïõ üãêïõ-á (TNF-á), ï áíáóôïëÝáò ôïõ åíåñãïðïéçôÞ ôïõ ðëáóìéíïãüíïõ
ôýðïõ 1 (ÑÁÉ -1), ç ëåðôßíç, ç ñåæéóôßíç êáé ç ëéðïíåêôßíç. Ç ëéðïíåêôßíç,
ðïõ áíáöÝñåôáé åðßóçò ùò AdipoQ, Acrp-3O, apM-l Þ GBP28, åßíáé ìéá
íÝá åéäéêÞ ðñùôåÀíç ðïõ ðñïÝñ÷åôáé áðïêëåéóôéêÜ áðü ôï ëéðþäç éóôü
êáé êõêëïöïñåß óå ìåãÜëç ðïóüôçôá óôï áßìá. Ðñüóöáôç ìåëÝôç
ãïíéäéþìáôïò åíôüðéóå èÝóç ðïõ ðñïäéáèÝôåé óå óáê÷áñþäç äéáâÞôç
ôýðïõ 2 êáé ìåôáâïëéêü óýíäñïìï óôï ÷ñùìüóùìá 3q27, üðïõ âñßóêåôáé
ôï ãïíßäéï ôçò ëéðïíåêôßíçò. Ïé õðïäï÷åßò ôçò ëéðïíåêôßíçò AdipoRl êáé
AdipoR2 åêöñÜæïíôáé óôá ðëåßóôá üñãáíá. Åéäéêüôåñá, óôïõò óêåëåôéêïýò
ìõò åêöñÜæïíôáé ïé AdipoR1 êáé óôï Þðáñ ïé AdipoR2. Ç ëéðïíåêôßíç
åìöáíßæåé ðñïóôáôåõôéêÞ ëåéôïõñãßá ùò ðñïò ôçí Ýíáñîç êáé ôçí åîÝëéîç
ôçò áèçñïóêëÞñõíóçò, ìÝóù áíôéöëåãìïíùäþí êáé áíôéáèçñïãåíåôéêþí
åðéäñÜóåùí. Ôá åðßðåäá ôçò ëéðïíåêôßíçò åßíáé åëáôôùìÝíá óôçí ðá÷õ-
óáñêßá, óôï äéáâÞôç ôýðïõ 2, óôçí áñôçñéáêÞ õðÝñôáóç êáé óå áóèåíåßò
ìå óôåöáíéáßá íüóï. Ôá åðßðåäá ôçò ëéðïíåêôßíçò ó÷åôßæïíôáé åðßóçò
áñíçôéêÜ ìå ôá åðßðåäá ôçò CRP óå áóèåíåßò ìå éó÷áéìéêÞ êáñäéáêÞ íüóï.
Ïé ìç÷áíéóìïß ðïõ åñìçíåýïõí ôç ó÷Ýóç áíÜìåóá óôç ëéðïíåêôßíç êáé
ôçí áíôßóôáóç óôçí éíóïõëßíç åìðëÝêïõí ôçí áñíçôéêÞ åðßäñáóç ôïõ
TNF-á óôç ãïíéäéáêÞ Ýêöñáóç êáé ðáñáãùãÞ ôçò ëéðïíåêôßíçò êáé ôï
áíôßóôñïöï. ¸ôóé, ç ëéðïíåêôßíç åßíáé Ýíá óçìáíôéêüôáôï ìüñéï, ðïõ
óõíäÝåé ôçí ðá÷õóáñêßá, ôçí áíôßóôáóç óôçí éíóïõëßíç êáé ôçí áèç-
ñïãÝíåóç êáé èá ìðïñïýóå íá áðïôåëåß óôü÷ï ìåëëïíôéêþí åñåõíþí ãéá
ìåßùóç ôçò èíçôüôçôáò êáé èíçóéìüôçôáò áðü ôçí áèçñïóêëçñõíôéêÞ
íüóï.

ôºªÖóΠƒçí£ 28.6.2004
äÜí¿σƒçí£ 7.10.2004

Ç ëéðïíåêôßíç åßíáé ðñùôåÀíç, ðïõ áðïôåëåßôáé áðü

247 áìéíïîÝá êáé ìïéÜæåé óôç äïìÞ ôçò ìå ôï êïëëáãü-

íï × êáé VIII êáé ôïí ðáñÜãïíôá C1q.2 Åßíáé ç ðëÝïí

Üöèïíç êõôôáñïêßíç óôï ëéðþäç éóôü, êõêëïöïñåß óå

áñêåôÝò éóïìïñöÝò êáé åßíáé ãíùóôÞ ùò Acrp-30, AdipoQ,

apM-É Þ GBP28.1 Ç ãïíéäéáêÞ Ýêöñáóç ôçò ëéðïíåêôß-

íçò åßíáé ðïëý åéäéêÞ ãéá ôï ëéðþäç éóôü.1 Ïé Tosimasa

et al, ÷ñçóéìïðïéþíôáò ìïñéáêÝò ôå÷íéêÝò êëùíïðïßç-

óçò, ôáõôïðïßçóáí ðñüóöáôá ôá ãïíßäéá ôùí õðïäï÷Ýùí

ãéá ôá ãïíßäéá 1 êáé 2 ôçò Ad (AdipoR1, AdipoR2) óôá

áíèñþðéíá ÷ñùìïóþìáôá 1p36 êáé 12p13, áíôßóôïé÷á.

Ïé õðïäï÷åßò AdipoR1 åêöñÜæïíôáé óå üëïõò ôïõò é-

óôïýò, åßíáé ùóôüóï áöèïíüôåñïé óôïõò óêåëåôéêïýò ìõò,

åíþ ïé õðïäï÷åßò AdipoR2 åðéêñáôïýí óôï Þðáñ.1 Ôï

Ï ëéðþäçò éóôüò, üðùò åßíáé ãíùóôü áðü ðïëëÜ Ýôç,

áðïôåëåß ôçí êýñéá èÝóç åíáðüèåóçò ëßðïõò óôïí ïñ-

ãáíéóìü. Ðñüóöáôá, üìùò, äéáðéóôþèçêå üôé ôï ëéðïêýô-

ôáñï åßíáé åíåñãü, åíäïêñéíéêü êýôôáñï, ðïõ åêêñßíåé

åëåýèåñá ëéðáñÜ ïîÝá, êõôôáñïêßíåò êáé ïñìüíåò. Óå

áõôÝò ðåñéëáìâÜíïíôáé ï ðáñÜãïíôáò íÝêñùóçò ôïõ

üãêïõ-á (TNF-á) êáé Üëëåò éíôåñëåõêßíåò, ï áíáóôïëÝáò-1

ôïõ åíåñãïðïéçôÞ ôïõ ðëáóìéíïãüíïõ (ÑÁÉ-1), ç ëåðôß-

íç, ç ñåæéóôßíç êáé ç ëéðïíåêôßíç (Adiponectin, Ad).

ÁõôÝò ïé ïõóßåò ðáñÝ÷ïõí ôç äõíáôüôçôá óôï ëéðïêýôôá-

ñï íá äéáäñáìáôßæåé óçìáíôéêü ñüëï óôç ñýèìéóç ôçò

üñåîçò êáé ôïõ åíåñãåéáêïý éóïæõãßïõ, óôçí áíÜðôõîç

áíôßóôáóçò óôçí éíóïõëßíç êáé, åðéðëÝïí, íá óõììåôÝ÷åé

óôéò äéáäéêáóßåò ôçò áèçñïãÝíåóçò.1
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ãïíßäéï ôçò Ad åíôïðßæåôáé óôï áíèñþðéíï ÷ñùìüóùìá

3q27, èÝóç ðïõ Ý÷åé åíï÷ïðïéçèåß ãéá áíÜðôõîç

ìåôáâoëéêïý óõíäñüìïõ êáé óáê÷áñþäç äéáâÞôç ôýðïõ

2 óôçí ÊáõêÜóéá öõëÞ.3,4

Ôá åðßðåäá ôçò ëéðïíåêôßíçò óôï áßìá åßíáé åîáéñåôé-

êÜ õøçëÜ (5–10 mg/mL) êáé åßíáé éäéáßôåñá áîéïðñüóå-

êôï ôï ãåãïíüò üôé ó÷åôßæïíôáé áñíçôéêÜ ìå ôï äåßêôç

ìÜæáò óþìáôïò (ÂÌÉ), óå áíôßèåóç ìå ôç ëåðôßíç, ç

ïðïßá áõîÜíåôáé ðáñÜëëçëá ìå ôïí ÂÌÉ. Ðñüóöáôåò

Ýñåõíåò Ý÷ïõí äåßîåé üôé ìåéùìÝíá åðßðåäá ôçò Ad ó÷å-

ôßæïíôáé áñíçôéêÜ ìå ôçí ðá÷õóáñêßá (éäáßôåñá ôçí êïé-

ëéáêÞ), ôçí áíôßóôáóç óôçí éíóïõëßíç êáé ôï óáê÷áñþ-

äç äéáâÞôç ôýðïõ 2, ôçí áñôçñéáêÞ õðÝñôáóç êáé ôçí

éó÷áéìéêÞ êáñäéáêÞ íüóï.2

ÕðÜñ÷ïõí áñêåôÝò åñãáóßåò ðïõ äéáðéóôþíïõí ìåßù-

óç ôùí åðéðÝäùí ôçò Ad óå ðá÷ýóáñêá ðïíôßêéá êáé

áíèñþðïõò ìå ðá÷õóáñêßá. Ôá åðßðåäá áðïêáèßóôáíôáé

óå öõóéïëïãéêÝò ôéìÝò ìåôÜ áðü áðþëåéá âÜñïõò.5 Ç

áñíçôéêÞ (áíôßóôñïöç) ó÷Ýóç ìåôáîý Ad êáé êïéëéáêÞò

ðá÷õóáñêßáò åßíáé ðåñéóóüôåñï Ýíôïíç áðü ôç ó÷Ýóç

Ad êáé õðïäüñéïõ ëßðïõò.2 Ïé áêñéâåßò ìç÷áíéóìïß ôçò

åëÜôôùóçò ôùí åðéðÝäùí ôçò Ad óå Üôïìá ìå êïéëéáêÞ

ðá÷õóáñêßá äåí Ý÷ïõí äéåõêñéíéóôåß ðëÞñùò. ̧ íáò áðü

áõôïýò èá ìðïñïýóå íá åßíáé ï ðáñÜãïíôáò-á íÝêñù-

óçò ôïõ üãêïõ (TNF-á), ðïõ åêöñÜæåôáé êáé õðåñåêêñß-

íåôáé áðü ôï óõóóùñåõìÝíï êïéëéáêü ëßðïò. ̧ ÷åé äéáðé-

óôùèåß üôé ï TNF-á áíáóôÝëëåé ôç äñáóôéêüôçôá ôçò

Ad.2,5 Ïé äéáâçôéêïß áóèåíåßò åìöáíßæïõí ìåéùìÝíá åðß-

ðåäá Ad óõãêñéôéêÜ ìå ôçí ïìÜäá åëÝã÷ïõ, åíþ ïé äéá-

âçôéêïß ìå ìáêñïáããåéïðÜèåéá Ý÷ïõí ÷áìçëüôåñá åðß-

ðåäá Ad áðü ôïõò äéáâçôéêïýò ÷ùñßò ìáêñïáããåéïðÜ-

èåéá.2 Óå ëéðïáôñïöéêÜ äéáâçôéêÜ ðïíôßêéá Ý÷ïõí åðßóçò

ðáñáôçñçèåß ÷áìçëÜ åðßðåäá ëéðïíåêôßíçò êáé ëåðôßíçò

êáé áíôßóôáóç óôçí éíóïõëßíç. Ç áíôßóôáóç óôçí éíóïõ-

ëßíç áíáóôñÝöåôáé ìåñéêþò ìå ôç ÷ïñÞãçóç ëéðïíåêôß-

íçò, åíþ áíáóôñÝöåôáé ðëÞñùò ìå ôç óýã÷ñïíç ÷ïñÞ-

ãçóç ëéðïíåêôßíçò êáé ëåðôßíçò.1,5

Óå ðñüóöáôç åñãáóßá óå íåáñÜ Üôïìá äéáðéóôþèçêå

üôé ç õðïëéðïíåêôéíáéìßá áðïôåëåß éó÷õñü êáé áíåîÜñôç-

ôï ðáñÜãïíôá áíôßóôáóçò óôçí éíóïõëßíç, êïéëéáêÞò

ðá÷õóáñêßáò êáé áíÜðôõîçò ìåôáâïëéêïý óõíäñüìïõ.6

ÁñíçôéêÞ ó÷Ýóç Ý÷åé áíáöåñèåß ìå ôá åðßðåäá ïéóôñá-

äéüëçò óôï áßìá, åíþ ôá åðßðåäá ôçò Ad äåí ó÷åôßæïíôáé

ìå ôç ëåðôßíç, ôçí êïñôéæüëç êáé ôçí ôåóôïóôåñüíç óôïí

Üíèñùðï.7

Ç óçìáíôéêüôåñç êëéíéêÞ óçìáóßá ôçò Ad åíôïðßæå-

ôáé óôï ãåãïíüò üôé ç ðñùôåÀíç áõôÞ ó÷åôßæåôáé áíôß-

óôñïöá ìå ôçí éó÷áéìéêÞ êáñäéïðÜèåéá êáé éäéáßôåñá ìå

ôá ïîÝá óôåöáíéáßá óýíäñïìá.2 ¸ôóé, óå ðñüóöáôç åñ-

ãáóßá âñÝèçêå üôé ç õðïëéðïíåêôéíáéìßá ó÷åôßæåôáé ìå

ìåãáëýôåñï êßíäõíï ìõïêáñäéáêïý åìöñÜãìáôïò óôïõò

Üíäñåò. Ç ó÷Ýóç Þôáí áíåîÜñôçôç, óå ìåãÜëï âáèìü,

áðü ôá ëéðßäéá ôïõ áßìáôïò êáé ôï ãëõêáéìéêü status.8

Öáßíåôáé ëïéðüí üôé ç Ad äéáäñáìáôßæåé óçìáíôéêü ñüëï

óôçí åìöÜíéóç áíôßóôáóçò óôçí éíóïõëßíç, ìåôáâïëé-

êïý óõíäñüìïõ êáé êáñäéáããåéáêïý íïóÞìáôïò. Ç Ýê-

êñéóç Ad, åêôüò áðü ôïõò Üëëïõò ðáñÜãïíôåò, åîáñôÜ-

ôáé êáé áðü ôçí éíóïõëßíç, Ýôóé þóôå ÷áìçëÜ åðßðåäá

Ad íá èåùñïýíôáé äåßêôåò áíôßóôáóçò óôçí éíóïõëßíç

êáé áããåéïðÜèåéáò, ÷ùñßò áõôü íá óçìáßíåé üôé áðïôå-

ëïýí êáé ôïí áéôéïëïãéêü ðáñÜãïíôá.5

Ïé ìç÷áíéóìïß, ðÜíôùò, ìå ôïõò ïðïßoõò ç Ad åðéäñÜ

åõåñãåôéêÜ óôçí áíôßóôáóç óôçí éíóïõëßíç äåí Ý÷ïõí

äéåõêñéíéóôåß ðëÞñùò. ̧ íáò ðéèáíüò ìç÷áíéóìüò åßíáé ç

ìåßùóç ôùí åëåýèåñùí ëéðáñþí ïîÝùí (FFA) ëüãù ôçò

áõîçìÝíçò ïîåßäùóçò êáé ÷ñçóéìïðïßçóÞò ôïõò áðü ôïõò

óêåëåôéêïýò ìõò. Áõôü Ý÷åé ùò áðïôÝëåóìá ôç ìåßùóç

ôùí åðéðÝäùí ôùí ôñéãëõêåñéäßùí óôá ìõúêÜ êýôôáñá

êáé, óõíåðþò, ôçí áõîçìÝíç éíóïõëéíéêÞ äñáóôçñéüôçôá

êáé ôç óõíáêüëïõèç ðñüóëçøç ãëõêüæçò áðü ôïõò

ìõò.5,9,10 ÅîÜëëïõ, ç çðáôéêÞ ñïÞ FFA –ðñüóëçøç êáé

ïîåßäùóç– ìåéþíåôáé áðü ôçí ðáñïõóßá Ad, åßôå ëüãù

ôçò ìåéùìÝíçò êõêëïöïñßáò ôïõò, üðùò ðñïáíáöÝñèç-

êå, åßôå ëüãù ôçò Üìåóçò äñÜóçò ôçò Ad óôçí çðáôéêÞ

ðñüóëçøç FFA. ¸ôóé, ç çðáôéêÞ óýíèåóç ôñéãëõêåñé-

äßùí åßíáé ìåéùìÝíç êáé ç éíóïõëéíéêÞ åõáéóèçóßá áõîç-

ìÝíç. Óôçí áýîçóç ôçò éíóïõëéíéêÞò åõáéóèçóßáò óõì-

âÜëëåé ðéèáíþò ç Üìåóç êáé èåôéêÞ åðßäñáóç ôçò Ad

óôá çðáôïêýôôáñá.9 ÅðéðëÝïí, åßíáé éäéáßôåñá åíäéáöÝ-

ñïõóá ç äéáðßóôùóç üôé ç ÷ïñÞãçóç Ad ìåéþíåé ôçí

çðáôéêÞ ðáñáãùãÞ ãëõêüæçò, åëáôôþíïíôáò ìåñéêÜ ôçí

çðáôéêÞ Ýêöñáóç ôùí åíæýìùí ôçò íåïãëõêïãÝíåóçò

ãëõêïæo-G-öùóöáôÜóçò êáé öùóöïåíïëïðõñïóôáöõëé-

êÞò êáñâïîõêéíÜóçò.11 Ç ÁÌÑ-åíåñãïðïéçìÝíç êéíÜóç

åßíáé Ýíæõìï ðïõ äéáäñáìáôßæåé èåôéêü ñüëï óôçí éíóïõ-

ëéíéêÞ åõáéóèçóßá êáé ôç ìåßùóç ôçò ãëõêüæçò óôï áßìá

ìåôÜ áðü Üóêçóç Þ ìåôÜ áðü ÷ïñÞãçóç ìåôöïñìßíçò

(äéãïõáíßäç), åíþ ç Ad áðïäåäåéãìÝíá áõîÜíåé ôç öù-

óöïñõëßùóç êáé ôç äñáóôéêüôçôá ôçò óõãêåêñéìÝíçò êé-

íÜóçò.1 Äéåõñýíïíôáò ôï èÝìá, èá áíáöåñèïýìå óå ìéá

ðïëý óçìáíôéêÞ –ðéèáíüôáôá– ðáñáôÞñçóç, ìåãÜëïõ

êëéíéêïý åíäéáöÝñïíôïò, óýìöùíá ìå ôçí ïðïßá ç Ad

öÝñåôáé íá áõîÜíåé ôç äñáóôçñéüôçôá ôïõ ðõñçíéêïý

õðïäï÷Ýá PPAR-ã (peroxisome-proliferatïr-actiíated re-

ceptor-ã), åîçãþíôáò Ýôóé óå Ýíá âáèìü ôçí åõíïúêÞ

åðßäñáóç ôùí èåéáæïëéíåíäéïíþí (ãëéôáæüíåò) óôçí éí-

óïõëéíéêÞ åõáéóèçóßá.5,12 Áðü ôçí Üëëç ðëåõñÜ, ðñü-

óöáôåò ìåëÝôåò Ýäåéîáí üôé ïé ãëéôáæüíåò áõîÜíïõí êáôÜ

äïóïåîáñôþìåíï ôñüðï ôçí Ýêöñáóç ôïõ mRNA ôçò
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Ad óå äéáâçôéêïýò áíèñþðïõò êáé óå ðåéñáìáôéêÜ ìï-

íôÝëá áíôßóôáóçò óôçí éíóïõëßíç êáé ôï óáê÷áñþäç

äéáâÞôç ôýðïõ 2, ìå åðáêüëïõèï ôç ìåßùóç ôïõ çðáôé-

êïý ëßðïõò êáèþò êáé ôçò çðáôéêÞò êáé ìõúêÞò éíóïõëé-

íïáíôßóôáóçò.5,13 Åêôüò áðü ôç äñÜóç ôçò óôçí ðåñéöÝ-

ñåéá, ç ëéðïíåêôßíç åìöáíßæåé êáé êåíôñéêÞ äñÜóç. Ç

ëéðïíåêôßíç, äçëáäÞ, ðñïÜãåé ôçí êáôáíÜëùóç ãëõêü-

æçò êáé áõîÜíåé ôç óõíïëéêÞ åíåñãåéáêÞ ïîåßäùóç, åðé-

äñþíôáò óôï êåíôñéêü íåõñéêü óýóôçìá.14 ̧ ôóé, ç ÷ïñÞ-

ãçóç Ad óôéò êïéëßåò ôïõ åãêåöÜëïõ, áíôßèåôá áðü ôç

ëåðôßíç, ìåßùóå ôï óùìáôéêü âÜñïò, êõñßùò ëüãù ôçò

áõîçìÝíçò êáôáíÜëùóçò åíÝñãåéáò.2,15 Óõíåðþò, ç Ad

Ý÷åé óõíåñãéêÝò äñÜóåéò óôçí ðåñéöÝñåéá êáé óôï êå-

íôñéêü íåõñéêü óýóôçìá, ïé ïðïßåò ñõèìßæïõí ôá åðßðå-

äá ôçò ãëõêüæçò óôï áßìá êáé ôï óùìáôéêü âÜñïò.14

Ìéá Üëëç ðáèïëïãéêÞ êáôÜóôáóç ðïõ Ý÷åé ó÷Ýóç ìå

ôçí áíôßóôáóç óôçí éíóïõëßíç åßíáé ç áñôçñéáêÞ õðÝñ-

ôáóç. Óå õðåñôáóéêÜ Üôïìá Ý÷ïõí äéáðéóôùèåß ÷áìçëÜ

åðßðåäá ëéðïíåêôßíçò.2,16 ¸÷åé âñåèåß åðßóçò üôé ï áðï-

êëåéóìüò ôïõ óõóôÞìáôïò ñåíßíçò-áããåéïôáóßíçò ìå ôç

÷ïñÞãçóç åíüò áðïêëåéóôÞ ôïõ ìåôáôñåðôéêïý åíæýìïõ

(á-ÌÅÁ) Þ áðïêëåéóôÞ ôùí õðïäï÷Ýùí-1 ôçò áããåéïôá-

óßíçò II (ÁÔ1) áõîÜíåé ôá åðßðåäá ôçò Ad êáé, óõíåðþò,

ôçí éíóïõëéíéêÞ åõáéóèçóßá.2 Áêüìá, ç áýîçóç ôçò åõáé-

óèçóßáò óôçí éíóïõëßíç, ðïõ ðñïêáëåß ç ìÝôñéá êáôáíÜ-

ëùóç ïéíïðíåýìáôïò óå Üôïìá ìå áíôßóôáóç óôçí éí-

óïõëßíç, ðéèáíþò ó÷åôßæåôáé ìå ôçí áýîçóç ôùí åðéðÝ-

äùí ôçò Ad ðïõ åðéöÝñåé ç ìÝôñéá êáôáíÜëùóç áéèáíü-

ëçò.17

×áìçëÜ åðßðåäá ëéðïíåêôßíçò ìðïñåß íá ðñïêáëÝ-

óïõí åíäïèçëéáêÞ äõóëåéôoõñãßá, åëáôôþíïíôáò ôçí éí-

óïõëéíéêÞ åõáéóèçóßá. ̧ ôóé, ç õðïëéðïíåêôéíáéìßá ðéèá-

íþò óõíäÝåôáé ìå ðñþéìåò áèçñùìáôéêÝò âëÜâåò.18 Ìå-

ëÝôåò in vivo óå åðßìõåò Ýäåéîáí üôé ç Ad ðñïóêïëëÜôáé

óå èÝóåéò åíäïèçëéáêÞò âëÜâçò êáé áðïôñÝðåé ôçí ðÜ-

÷õíóç ôïõ Ýóù áñôçñéáêïý ÷éôþíá êáé ôï ó÷çìáôéóìü

áèçñïóêëçñõíôéêþí áëëïéþóåùí. Áêüìá, ôüóï óå ðåé-

ñáìáôéêÜ ìïíôÝëá üóï êáé óôïí Üíèñùðï, ç Ad áíé-

÷íåýôçêå óôï ôïß÷ùìá áããåßùí ðïõ åß÷áí õðïóôåß âëÜ-

âç áðü åíäáããåéáêïýò êáèåôÞñåò, ü÷é üìùò êáé óôï

ôïß÷ùìá Üèéêôùí áããåßùí.10 Åðßóçò, óå ðïíôßêéá ìå Ýë-

ëåéøç ôçò áðïëéðïðñùôåÀíçò Å (Ápï-Å), ç ÷ïñÞãçóç

Ad ìåßùóå ôéò áèçñùìáôéêÝò âëÜâåò in vivo.10 Ïé Hotta

et al, óå åñãáóßá ôïõò, áíÝöåñáí üôé ïé äéáâçôéêïß ìå

ìáêñïáããåéïðÜèåéá åß÷áí ðïëý ÷áìçëÜ åðßðåäá Ad, åíþ

ç ìéêñïáããåéïðÜèåéá äåí öáßíåôáé üôé åðçñÝáæå ôá åðß-

ðåäá ôçò Ad.10

Ïé ìç÷áíéóìïß ìå ôïõò ïðïßïõò ç ëéðïíåêôßíç åðåì-

âáßíåé óôçí åíäïèçëéïåîáñôþìåíç áããåéïäéáóôïëÞ äåí

Ý÷ïõí äéáóáöçíéóôåß åðáêñéâþò. ̧ íáò áðü áõôïýò öáß-

íåôáé üôé åßíáé ç Üìåóç åðßäñáóç óôçí ðáñáãùãÞ íéôñé-

êïý ïîåéäßïõ (ÍÏ) áðü ôá åíäïèçëéáêÜ êýôôáñá ôùí

áããåßùí, ïõóßáò ðïõ åíéó÷ýåé ôç öõóéïëïãéêÞ ëåéôïõñ-

ãßá ôïõ åíäïèçëßïõ êáé áðïôñÝðåé ðñþéìåò áèçñùìáôé-

êÝò âëÜâåò.5,18,19

ÌåãÜëçò üìùò óçìáóßáò åßíáé êáé ïé áíôéöëåãìïíþ-

äåéò éäéüôçôåò ôçò ëéðïíåêôßíçò. Ç Ad áíáóôÝëëåé ôç

ìõåëïìïíïêõôôáñéêÞ êáé öáãïêõôôáñéêÞ äñáóôçñéüôçôá,

êáèþò êáé ôçí ðáñáãùãÞ TNF-á êáé ÉL-6 áðü ôá ìá-

êñïöÜãá.5 Áíôßèåôá, ç ÷ïñÞãçóç TNF-á êáé IL-6 ìåéþ-

íåé ôç ãïíéäéáêÞ Ýêöñáóç ôçò Ad.5 ÅîÜëëïõ, Ýíáò ðéèá-

íüò ìç÷áíéóìüò ôçò áíôéáèçñùìáôéêÞò äñÜóçò ôçò Ad

åßíáé ç áíáóôïëÞ ôçò ãïíéäéáêÞò Ýêöñáóçò ôùí õðïäï-

÷Ýùí SR-A (scavenger receptor-A) ôùí ìáêñïöÜãùí.

Ïé SR-A åðéôñÝðïõí ôçí áíåîÝëåãêôç ðñüóëçøç ôùí

ðñïöëåãìïíùäþí ïîåéäùìÝíùí LDL (OX-LDL) áðü ôá

ìáêñïöÜãá êáé ôï ìåôáó÷çìáôéóìü ôïõò óå áöñþäç

êýôôáñá (foam cells). Áêüìç, åßíáé ãíùóôü üôé ôá áöñþ-

äç êýôôáñá áðïôåëïýí ôïõò èåìÝëéïõò ëßèïõò ôçò áèç-

ñïãÝíåóçò. Ðéèáíïëïãåßôáé áêüìç ç ìåßùóç ôùí åðéðÝ-

äùí ôçò Á-÷ïëçóôåñïëï-áêõëïôñáíóöåñÜóçò-1 (ACAÔ-

1), åíæýìïõ ðïõ êáôÝ÷åé óçìáíôéêü ñüëï óôï ó÷çìáôé-

óìü ôùí áöñùäþí êõôôÜñùí óôéò áèçñùìáôéêÝò âëÜ-

âåò.20

Ïé Ouchi et al áíÝöåñáí áñíçôéêÞ ó÷Ýóç ìåôáîý ôçò

C-áíôéäñþóáò ðñùôåÀíçò (CRP) êáé ôçò ãïíéäéáêÞò

Ýêöñáóçò ôçò Ad, ôüóï óôï ðëÜóìá üóï êáé óôï ëéðþäç

éóôü.10 Ç áíáêïßíùóç åßíáé éäéáßôåñá óçìáíôéêÞ, åðåéäÞ

ãéá ðñþôç öïñÜ äéáðéóôþíåôáé Ýêöñáóç ôçò CRP, äçëá-

äÞ ôïõ ðëÝïí åõáßóèçôïõ äåßêôç öëåãìïíÞò, óôá áí-

èñþðéíá ëéðïêýôôáñá. ÅðéðëÝïí, åßíáé óõíáñðáóôéêÞ ç

äéáðßóôùóç ôùí ôåëåõôáßùí ÷ñüíùí, êáôÜ ôçí ïðïßá ç

CRP, åêôüò áðü Üñéóôïò äåßêôçò éóôéêÞò âëÜâçò êáé ðñü-

ãíùóçò ìåëëïíôéêïý êéíäýíïõ, óõíéóôÜ êáé Ýíá óïâáñü

ðáñÜãïíôá ðáèïãÝíåóçò ôoõ êáñäéáããåéáêïý íïóÞìá-

ôïò.21 ÁõîçìÝíá åðßðåäá CRP ó÷åôßæïíôáé ìå áíþìáëç

áããåéáêÞ åíäïèçëéáêÞ áíôéäñáóôéêüôçôá. Ìå Üëëá ëü-

ãéá, üóï õøçëüôåñá åßíáé ôá åðßðåäá ôçò CRP, ôüóï

ðåñéóóüôåñï åßíáé äéáôáñáãìÝíç ç åíäïèçëéáêÞ ëåéôïõñ-

ãßá.22 ¸ôóé, äéáôõðþèçêå ç Üðïøç üôé ç ëéðïíåêôßíç

ðéèáíþò áíôéññïðåß ôéò ðñïöëåãìïíþäåéò åðéäñÜóåéò ôoõ

TNF-á óôá áããåßá êáé óôï ëéðþäç éóôü Þ åðéäñÜ Ýììåóá

óôçí ðáñáãùãÞ IL-6 êáé CRP ìÝóù ôçò êáôáóôáëôéêÞò

ôñïðïðïßçóçò ôçò äñÜóçò ôïõ ÔÍF-á.10 Ïé ßäéïé åñåõíç-

ôÝò ðáñáôÞñçóáí üôé ç Ad áíÝóôåéëå ôç ãïíéäéáêÞ Ýê-

öñáóç ôùí ìïñßùí ðñïóêüëëçóçò ðïõ ðñïêáëïýóå ï

TNF-á óôá åíäïèçëéáêÜ êýôôáñá ôùí áããåßùí.18 Ôá åëáô-

ôùìÝíá ëïéðüí åðßðåäá ôçò Ad, üðùò êáé ôá áõîçìÝíá

åðßðåäá TNF-á êáé ÑÁÉ-1 (áíáóôïëÝá ôïõ åíåñãïðïéçôÞ



ËÉÐÏÍÅÊÔIÍÇ 257

ôïõ ðëáóìéíïãüíïõ-1) ðïõ ðáñáôçñïýíôáé óôçí êïéëéá-

êÞ ðá÷õóáñêßá, óõíéóôïýí óçìáíôéêüôáôïõò ðáñÜãïíôå-

ò åíäïèçëéáêþí âëáâþí êáé ìåôáâïëéêþí äéáôáñá÷þí –

ðåñéëáìâáíïìÝíçò ôçò áíôßóôáóçò óôçí éíóïõëßíç– ðïõ

÷áñáêôçñßæïõí ôï ìåôáâïëéêü óýíäñïìï.2 Åðéðñüóèåôá,

ç áããåéáêÞ öëåãìïíÞ êáé ç åðáêïëïõèïýóá áðïäüìç-

óç ôçò åîùêõôôÜñéáò èåìÝëéáò ïõóßáò (matrix) áðü ôá

Ýíæõìá ôùí ìåôáëëïðñùôåúíáóþí (ÌÌÑs) äéáäñáìáôß-

æïõí óçìáíôéêü ñüëï óôçí åìöÜíéóç ôçò áèçñïóêëÞ-

ñõíóçò. Áíáëõôéêüôåñá, õðü öõóéïëïãéêÝò óõíèÞêåò ç

äñáóôéêüôçôá ôùí MMPs åëÝã÷åôáé êáé ñõèìßæåôáé áðü

ôïí éóôéêü áíáóôïëÝá áõôþí ôùí åíæýìùí (tissue inhibitor

of metalloproteinases, ÔÉMPs). Óå ðáèïëïãéêÝò êáôá-

óôÜóåéò áõîçìÝíçò äñáóôçñéüôçôáò ôùí MMPs Þ ìåéù-

ìÝíçò âéïëïãéêÞò äñÜóçò ôïõ ÔÉMPs ç äéåñãáóßá ôçò

áèçñïóêëÞñõíóçò åðéôá÷ýíåôáé êáé ç áèçñùìáôéêÞ ðëÜêá

ðïõ äçìéïõñãåßôáé êáèßóôáôáé åõÜëùôç êáé áóôáèÞò, ìå

áðïôÝëåóìá ôç ñÞîç ôçò êáé ôç äçìéïõñãßá èñüìâoõ, ìå

êáôáóôñïöéêÝò åíßïôå óõíÝðåéåò. Óå ðïëý ðñüóöáôç åñ-

ãáóßá äéáðéóôþèçêå üôé ç Ad áóêåß áõîçôéêÞ äïóïåîáñ-

ôþìåíç åðßäñáóç óôç ãïíéäéáêÞ Ýêöñáóç êáé Ýêêñéóç

ôïõ TIMPs óôá ìáêñïöÜãá, ÷ùñßò íá åðçñåÜæåé ôç ãï-

íéäéáêÞ Ýêöñáóç ôùí ìåôáëëïðñùôåúíáóþí-9 (ÌÌÑs-

9). ÔÝëïò, ç Ad áýîçóå óçìáíôéêÜ ôçí Ýêöñáóç êáé

ðáñáãùãÞ ôçò áíôéöëåãìïíþäïõò éíôåñëåõêßíçò-10 (ÉL-

10) ìÝóá óôï ðñþôï 24ùñï áðü ôç ÷ïñÞãçóÞ ôçò, åíþ

ç ôáõôü÷ñïíç ÷ïñÞãçóç Ad êáé ìïíïêëùíéêïý áíôéóþ-

ìáôïò êáôÜ ôçò ÉL-10 åîÜëåéøå ôç ãïíéäéáêÞ Ýêöñáóç

ôïõ TIÌÑ-1.23 Ôï åýñçìá áõôü áðïäåéêíýåé üôé ç Ad

áõîÜíåé ôïí TIMPs ôùí ìáêñïöÜãùí ìÝóù ôçò åðáãù-

ãÞò ôçò ÉL-10. Èá ðñÝðåé íá ôïíéóôåß üôé ç áíùôÝñù

åñãáóßá åðéóçìáßíåé ãéá ðñþôç öïñÜ ôçí áëëçëåðßäñá-

óç ìåôáîý ôçò Ad êáé ôçò ÉL-10 êáôÜ ôçò áããåéáêÞò

öëåãìïíÞò.

ÓõìðåñáóìáôéêÜ, ç ëéðïíåêôßíç åßíáé ìéá ðñüóöáôá

áíáãíùñéóìÝíç ëéðïêõôôáñïêßíç, ðïõ åêöñÜæåôáé êáé åê-

êñßíåôáé áðïêëåéóôéêÜ áðü ôá ëéðïêýôôáñá êáé ç ïðïßá

Ý÷åé ðñïêáëÝóåé éäéáßôåñï åíäéáöÝñïí óôçí åñåõíçôéêÞ

êïéíüôçôá. Ç Ad óõíéóôÜ Ýíá íÝï êáé ðïëý åíäéáöÝñï-

íôá äéáìåóïëáâçôÞ, ðïõ êáôÝ÷åé óçìáíôéêüôáôï ñüëï

óôç ñýèìéóç ôçò åíåñãåéáêÞò ïìïéüóôáóçò. Ëüãù êáé

ôçò äõíçôéêÞò áíôéáèçñïãüíïõ-áããåéïðñïóôáôåõôéêÞò êáé

åõáéóèçôïðïéïý ðñïò ôçí éíóïõëßíç äñÜóçò ôçò, ðñïá-

óðßæåé ôçí áêåñáéüôçôá ôïõ åíäïèçëßïõ ðåñéïñßæïíôáò

ôçí áããåéáêÞ öëåãìïíÞ. Ëüãù ôùí ðéèáíþí áíåðéèý-

ìçôùí ìåôáâïëéêþí åðéðëïêþí áðü ôç ìåßùóç ôùí åðé-

ðÝäùí ôçò ëéðïíåêôßíçò óôï ðëÜóìá ðñáãìáôïðïéåßôáé

óÞìåñá ìéá ìåãÜëç åñåõíçôéêÞ ðñïóðÜèåéá, ãéá íá äéåõ-

êñéíéóôåß ç ìïñéáêÞ âÜóç ôùí åõåñãåôéêþí åðéäñÜóåþí

ôçò. Ïé óõíáñðáóôéêÝò åîåëßîåéò óôá åñåõíçôéêÜ äåäïìÝ-

íá ãéá ôç ëéðïíåêôßíç, ôá ôåëåõôáßá ÷ñüíéá, õðïäçëþ-

íïõí üôé ç áýîçóç ôùí åðéðÝäùí ôçò ìðïñåß íá áðïôå-

ëÝóåé ìéá åðéðëÝïí èåñáðåõôéêÞ ðñïóÝããéóç ôçò ðá÷õ-

óáñêßáò, ôçò éíóïõëéíïáíôßóôáóçò êáé êõñßùò ôçò áèç-

ñïóêëÞñõíóçò.
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Adipose tissue, once thought to function primarily as a passive depot for the storage of excess lipid, is now

understood to play a much more active role in metabolic regulation, secreting a variety of proteins which are

collectively known as adipocytokines. These include tumor necrosis factor-á (TNF-á), plasminogen activator

inhibitor type 1 (PAI-1), leptin, resistin and adiponectin. Adiponectin, also referred to as AdipoQ, Acrp30, apM-

É or GBP28, is a novel adipose-specific protein which is derived only from adipose tissue and is abundantly

present in circulating blood. A recent genome study mapped a susceptibility locus for type 2 diabetes mellitus

and the metabolic syndrome on chromosome 3q27, where the adiponectin gene is located. Adiponectin

receptors-1 (AdipoR1) and 2 (AdipoR2) are expressed ubiquitously in most organs especially in skeletal

muscle, AdipoR1, and liver, AdipoR2. Adiponectin exerts a protective action in the initiation and progression of

atherosclerosis through anti-inflammatory and anti-atherogenic effects. Adiponectin levels are decreased in

patients with obesity, type 2 diabetes, essential hypertension and coronary artery disease (CAD). Adiponectin

levels are also negatively correlated with the CRP levels in patients with CAD. Investigation of mechanisms

explaining the relationship between adiponectin and insulin resistance suggest that this adipocytokine and TNF-
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á inhibit each others expression and production in adipocytes. Overall, adiponectin is an important molecular

link between obesity, insulin resistance and atherogenesis and could become a promising target for future

investigations into possible means of reduction of the morbidity and mortality of atherosclerotic disease.
................................................................................................................................................................................
Key words: Atherosclerosis, Insulin resistance, Liponectin, Obesity

Âéâëéïãñáößá

1. GOLDFINE BA, KAHN CR. Adiponectin: Linking the fat cell to
insulin sensitivity. Lancet 2003, 362:1431–1432

2. MATSUZAWA Y, FUNAHASHI T, KIHARA S, SHIMOMURA I.

Adiponectin and metabolic syndrome. Arterioscler Thromb
Vasc Biol 2004, 24:29–33

3. TAKAHASHI M, ARITA Y, YAMAGATA K, MATSUKAWA Y, OKUTOMI

K, HORIE M ET AL. Genomic structure and mutations in adipose
specific gene, adiponectin. Int J Obes Relat Metab Disord
2000, 24:861–868

4. KISSEBACH AH, SONNENBERG GE, MYCLEBUST J, GOLDSTEIN M,

BROMAN K, JAMES RG ET AL. Quantitative trait loci on
chromosomes 3 and 17 influence phenotypes of the
metabolic syndrome. Proc Natl Acad Sci USA 2000,
97:14478–14483

5. PITTAS A, NANDIDI AJ, GREENBERG A. Adipocytokines and insulin
resistance. J Clin Endocrinol Metab 2004, 89:447–452

6. BACHA F, SAAD R, GUNGAR N, ARSLANIAN SA. Adiponectin in
youth. Diabetes Care 2004, 27:547–552

7. GAVRILA A, CHAN JL, YIANNAKOURIS N, KONTOGIANNI M, MILLER

LC, ORLOVE C ET AL. Serum adiponectin levels are inversely
associated with overall and central fat distribution but are
not directly regulated by acute fasting or leptin administration
in humans. J Clin Endocrinol Metab 2003, 10:4823–4831

8. PISCHON T, GIRMAN CJ, HOTAMISLIGIL SQ, RIFAII N, HU FB, RIMM

EB. Plasma adiponectin levels and risk of myocardial infarction
in men. JAMA 2004, 291:1730–1737

9. ADDY CL, GAVRILA A, TSIODRAS S, BRODOVICZ K, KARCHMER

AW, MANTZOROS C. Hypoadiponectinemia is associated with
insulin resistance, hyperglyceridemia and fat redistribution
in human immunodeficiency virus infected patients treated
with highly antiretroviral therapy. J Clin Endocrinol Metab
2003, 88:627–636

10. TAN KCB, XU A, CHOW WS, LAM MCW, AI VHG, TAM SCF ET AL.

Hypoadiponectinemia is associated with impaired
endothelium-dependent vasodilation. J Clin Endocrinol Metab
2004, 89:765–775

11. COMBS TP, BERG AH, OBICI S, SCHERER PE, SCHERER PE, ROSSETI

L. Endogenous glucose production is inhibited by the adipose-
derived protein Acrp30. J Clin Invest 2001, 108:1875–1881

12. SALTIER AR. You are what you secrete. Nat Med 2001, 7:887–
888

...............................................................................................................................................................................

13. BAJAJ M, SURAAMORNKUL S, PIPER P, HARDIES LJ, GLASS L,

GERSOSIMO E ET AL. Decreased plasma adiponectin con-
centrations are closely related to hepatic fat content and
hepatic insulin resistance in piglitazone-treated type 2 diabetic
patients. J Clin Endocrinol Metab 2004, 89:200–206

14. SEELEY RJ, D’ALESSIO DA, WOODS SC. Fat hormones pull their
weight in the CNS. Nat Med 2004, 10:454–455

15. TAKAHASHI N, QI Y, HILEMAN SM, PATEL HR, BERG AH, PAJRANI

UB ET AL. Adiponectin acts in the brain to decrease body
weight. Nat Med 2004, 10:524–529

16. FURAHASHI M, URA N, HIGASHIURA K, MURAKAMI H, TANAKA M,

MONIWA N ET AL. Blockade of the renin-angiotensin system
increases adiponectin concentrations in patients with essential
hypertension. Hypertension 2003, 42:76–79

17. SIERKSMA A, PATEL H, OUCHI N, KIHARA S, FUNAHASHI T, HEINE

RJ ET AL. Effect of moderate alcohol consumption on
adiponectin, tumor necrosis factor-á and insulin sensitivity.
Diabetes Care 2004, 27:184–189

18. SHIMABUKURO M, HIGA N, ASAHI T, OSHIRO Y, TAKASU N,

TAGAWA T ET AL. Hypoadiponectinemia is closely linked to
endothelial dysfunction in man. J Clin Endocrinol Metab 2003,
88:3236–3240

19. CHEN H, MONTAGNANI M, FUNAHASHI T. Adiponectin stimulates
production of nitric oxide in vascular endothelial cells. J Biol
Chem 2003, 278:45021–45026

20. FURUKAWA K, HORI M, OUCHI N, KIHARA S, FUNAHASHI T,

MATSUZAWA Y ET AL. Adiponect in down-regulates
acylcoenzyme A: Cholesterol acyltransferase-1 in cultured
human monocyte-derived macrophages. Biochem Biophys
Res Commun 2004, 317:861–866

21. LI JJ, FANG CH. Reactive protein is not only an inflammatory
marker but also a direct cause of cardiovascular diseases.
Med Hypotheses 2004, 62:499–506

22. GONZALES MA, SELWYN AP. Endothelial function, inflammation
and prognosis in cardiovascular disease. Am J Med 2003,
115:99S–106S

23. KUMADA M, KIHARA S, OUCHI N, KOBAYASHI H, OKAMOTO Y,

OHASI K ET AL. Adiponectin specifically increased tissue
inhibitor of metalloproteinase-1 through interleukin-10
expression in human macrophages. Circulation 2004,
109:2046–2049

Corresponding author:

P. Koutalas, 44 Korai street, GR-171 22 Nea Smyrni, Greece


