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I��*ø5øù�9(�$0$d� 
*�Q�P�]GH� NRURQHU� DUWHU� KDVWDOÕ÷Õ� �.$+�� LQVDQ� VD÷OÕ÷ÕQÕ� YH� \DúDPÕQÕ� WHKGLW� HGHQ�

|QHPOL�ELU�VD÷OÕN�VRUXQXGXU��*�Q�JHoWLNoH�.$+¶QÕQ�J|U�OPH�VÕNOÕ÷Õ�DUWPDNWD�YH�GDKD�JHQo�
Q�IXVX� WHKGLW� HWPHNWHGLU�� %X� QHGHQOH� WÕS� G�Q\DVÕ�� .$+¶D� QHGHQ� RODQ� IDNtörleri belirleyip 

|QOHQHELOLU� RODQODUÕQ� |QOHQPHVL�� |QOHQHPH\HQ� IDNW|UOHU� LoLQ� GH� X\JXQ� WHGDYL� \DNODúÕPODUÕ��
\DúDP� WDU]Õ� YH� EHVOHQPH� DOÕúNDQOÕNODUÕQÕQ� GH÷LúWLULOPHVL� LoLQ� \R÷XQ� ELU� oDOÕúPD� V�UHFL�
içerisindedir.  

Hipertansiyon (HT), Diabetes Mellitus (DM), dislipidemi ve sigara’QÕQ�.$+�‘a neden 

ROGX÷X�\DSÕODQ�oDOÕúPDODUOD�J|VWHULOPLúWLU��$\UÕFD�\Dú��FLQVL\HW��DLOH�|\N�V�Q�Q�SR]LWLI�ROPDVÕ��
IL]LNVHO� LQDNWLYLWH�� KRPRVLVWHLQHPL�� KHPRVWDWLN� IDNW|UOHU� YH� DONRO� NXOODQÕPÕQÕQ� GD� .$+¶� D�
QHGHQ�RODELOHFH÷L�J|VWHULOPLúWLU��+DOHQ�\DSÕOPDNWD�RODQ�YH�LOHULGH�\DSÕODFDN�RODQ�oDOÕúPDODUOD�
GD�EX�ULVN�IDNW|UOHULQH�\HQLOHULQLQ�HNOHQHFH÷L�NDoÕQÕOPD]�ELU�JHUoHN�RODUDN�J|]�NPHNWHGLU� 

$WHURVNOHUR]�� .$+�� SHULIHULN� GDPDU� KDVWDOÕ÷Õ� �3'+��� YH� DNXW� PL\RNDUG� LQIDUNW�V��
�$0,�¶QH� QHGHQ� ROGX÷X� J|VWHULOPLú� ELU� GXUXPGXU�� $WHURVNOHUR]XQ� SDWRJHQH]LQGH� HQGRWHO�
GLVIRQNVL\RQX� |QHPOL� ELU� URO� R\QDPDNWDGÕU�� 1LWULN� 2NVLW� �12�� �UHWLPLQLQ� EX� G|QHPGH�
D]DOGÕ÷Õ��,QV�OLQ-like growth faktör-I (IGF-,�¶LQ�12��UHWLPLQL�VWLPXOH�HWWL÷L�YH�EX�QHGHQOH�GH�
IGF-I ve endoWHO�GLVIRQNVL\RQX��GROD\ÕVÕ\OD�GD�DWHURVNOHUR]�JHOLúLPL�DUDVÕQGD�LOLúNL�RODELOHFH÷L�
J|VWHULOPLúWLU�� $WHURVNOHUR]� JHOLúLPLQGH� &-UHDNWLI� SURWHLQ� �&53�� \�NVHNOL÷L� YH�
KLSHUILEULQRMHQHPL� GH� ELOLQHQ� ULVN� IDNW|UOHULQGHQGLU�� øQV�OLQ�� (QGRWHOLQ-I (ET-I) ve NO’in 

inV�OLQ� GLUHQFL� YH� KLSHULQV�OLQHPLN� GXUXPODUGD� DWHURVNOHUR]� JHOLúLPLQGH� URO� DOGÕ÷Õ� WHVSLW�
HGLOPLúWLU�� 

dDOÕúPDPÕ]GD�� ,*)-,� G�]H\L� G�ú�N�� \�NVHN� YH� QRUPDO� RODQ� ELUH\OHUGH� HQGRWHO�
disfonksiyonunun belirteçlerinden olan NO ve ET-I ile IGF-,� DUDVÕQGD� YH� \LQH�� HQdotel 

GLVIRQNVL\RQXQD�GROD\ÕVÕ\OD�GD�DWHURVNOHUR]D�NDWNÕVÕ�ROGX÷X�ELOLQHQ�ULVN�IDNW|UOHULQGHQ�&53��
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kolesterol düzeyleri ve fibrinojen düzeyleri ile IGF-,� DUDVÕQGD� LOLúNL� ROXS� ROPDGÕ÷ÕQÕQ�
DUDúWÕUÕOPDVÕ�SODQODQGÕ��$\UÕFD��,*)-I düzeyi ile insülin direnci araVÕQGDNL�LOLúNL�GH�LQFHOHQGL���� 
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II��*(1(/�%ø/*ø/(5� 
 

A) ø16h/ø1�  
����¶GH� %DQWLQJ� YH� 0F/HRG¶XQ� \DSWÕNODUÕ� oDOÕúPDODU� VRQXFXQGD� EXOXQDQ� LQV�OLQ, 

SDQNUHDVÕQ�EHWD�K�FUHOHULQGHQ�VDOJÕODQDQ�SHSWLG�\DSÕVÕQGD�ELU�KRUPRQGXU�(70). Birbirlerine 

GLV�OILW� N|SU�V�\OH� ED÷OÕ� RODQ� $� YH� %� ]LQFLUOHULQGHQ� ROXúDQ�� ��� DPLQR� DVLWOL�� PROHN�O�
D÷ÕUOÕ÷Õ� ����� GDOWRQ� RODQ� ELU� GLSHSWLW¶GLU (70). A zinciri 21, B zinciri ise 30 amino asit 

içerir (70) �ùHNLO���� 
                                                                                                                                                                            

 

 

   

 

ùHNLO�1.�øQV�OLQ¶LQ�\DSÕVÕ 
 

 

A-�=ø1&ø5ø 

B-=ø1&ø5ø 
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øQV�OLQ�����NURPR]RPXQ�NÕVD�NROXQGD�EXOXQDQ�JHQ�WDUDIÕQGDQ�NRGODQÕU�YH�SDQNUHDV¶ÕQ�
/DQJHUKDQV�DGDFÕNODUÕQGDNL�EHWD�K�FUHOHULQGHQ�SURLQV�OLQ�RODUDN�VHQWH]OHQLU�(70). Proinsülin 

LVH�� NDED� HQGRSOD]PLN� UHWLNXOXP¶XQ� ULER]RPODUÕQGD� P51$¶Gan pre-proinsülin olarak 

sentezlenir (70). Pre-SURLQV�OLQ�� VLQ\DO� SHSWLGL�� %� ]LQFLUL�� ELUOHúWLULFL� &-peptidi ve A 

]LQFLULQGHQ� ROXúXU� (70). 6LQ\DO� SHSWLGLQ� D\UÕOPDVÕ\OD� HQGRSOD]PLN� UHWLNXOXPGD� SURLQV�OLQ�
ROXúXU�(70). 6DOJÕ�JUDQ�OOHUL�LoLQGH�SURLQV�OLQ�NDED�HQGRSOD]PLN�UHWLNXOXPGDQ�JROJL�DSDUDWÕQD�
WDúÕQÕU�(70). Proinsülin proteolitik enzimler olan endopeptidaz I ve II ile insülin ve C-peptide 

G|Q�ú�U� (70). øQV�OLQ�� VDOJÕODQPDVÕQD� QHGHQ� RODQ� ELU� X\DUÕ� JHOHQH� NDGDU� EHWD� K�FUHVL� VDOJÕ�
granülleri içinde depo edilir. Glukoz, aminoasitler (lösin, arjinin, lizin), gastrointestinal peptit 

KRUPRQODUÕ��NROHVLVWRNLQLQ�YH�JDVWURLQWHVWLQDO�EHQ]HUL�SHSWLG�,���JOXNDJRQ��VRPDWRVWDWLQ��Q|UDO�
X\DUÕODU� YH� GL÷HU� ELU� oRN� IDNW|U� LQV�OLQ� VDOJÕODQPDVÕQÕ� HWNLOHU�� %XQODU içinde en önemlisi 

glukozGXU��0DWXU�JUDQ�OOHU�HN]RVLWR]�LOH�GRODúÕPD�VDOJÕODQÕQFD�LQV�OLQ�LOH Hú�PRODU�RUDQGD�  C-

SHSWLW�DoÕ÷D�oÕNDU�(70). $QFDN�VLVWHPLN�GRODúÕPGD�&-peptit’in insülLQH�RUDQOD�GDKD�ID]OD�ROXúX�
bu iki peptidLQ�KHSDWLN�NOLUHQVOHULQLQ�IDUNOÕ�ROPDVÕQGDQ�ND\QDNODQÕU� 

øQV�OLQ� NÕVD� ]DPDQGD� KHGHI� GRNXODUGDNL� K�FUH� \�]H\LQGH� EXOXQDQ� LQV�OLQ�
UHVHSW|UOHULQH� ED÷ODQÕU�� øQV�OLQ� UHVHSW|UOHUL� ���� NURPR]RPXQ� NÕVD� NROXQGD� \HUOHúHQ� JHQ�
WDUDIÕQGDQ� NRGODQÕU� (70). øQV�OLQ� UHVHSW|UOHUL� DOID� YH� EHWD� DOW� ELULPOHULQGHQ� ROXúDQ�
tranVPHPEUDQDO�\HUOHúLPOL�KHWHURWHWUDPHULN�SURWHLQlerdir (4, 70). 2 alfa ve 2 beta alt birimleri 

ELUELUOHULQH� GLV�OILG� N|SU�V�� LOH�ED÷ODQPÕúODUGÕU� (70). øQV�OLQ� K�FUH� GÕúÕQGD� \HU� DODQ� DOID� DOW�
ELULPLQH�ED÷ODQGÕ÷Õ zaman ATP’nin beta alt biriminin hücre içi kompRQHQWLQH�ED÷ODQPDVÕQÕ�
VD÷OD\DQ� \DSÕVDO� GH÷LúLNOL÷H� QHGHQ� ROXU� (70).� $73¶QLQ� ED÷ODQPDVÕ� EHWD� DOW� ELULPLQLQ� RWR�
fosforilasyonunu WHWLNOHU� YH� EHWD� DOW� ELULPLQGHNL� VSHVLILN� WLUR]LQ� NDOÕQWÕODUÕ� IRVIRULOOHQLU� YH�
intrensek tirozin kinaz aktive olur (4, 70). Tirozin kinaz aktivitesi, insülin aktivitesi için majör 

rol oynar (4). 
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øQV�OLQ¶LQ� NDUERQKLGUDW�� OLSLG� YH� SURWHLQ� PHWDEROL]PDVÕ� �]HULQH� HWNLOHUL� ROPDVÕQD�
UD÷Pen temel etkisi glukoz homeostazisini düzenlemesidir. Bu etkisini temel olarak 3 doku 

üzerinde gösterereN�\DSDU��.DUDFL÷HU��NDV�YH�\D÷�GRNXVX��.DUDFL÷HUGH�LQV�OLQ�JOXNRQHRJHQH]�
YH�JOXNRMHQROL]L�YH�VRQXoWD�JOXNR]�ROXúXPXQX�LQKLEH�HGHU��.DV�YH�\D÷�GRNXVX��]HULQGH� LVH�
LQV�OLQ�� JOXNR]XQ� NXOODQÕPÕQÕ�� GHSRODQPDVÕQÕ� YH� DOÕPÕQÕ� X\DUÕU�� øQV�OLQ� WHmel etkisi olan 

glukoz homeostazLVLQL�� SHULIHULN� JOXNR]� NXOODQÕPÕQÕ� X\DUDUDN� YH� KHSDWLN� JOXNR]�
PHWDEROL]PDVÕQÕ�LQKLEH�HGHUHN�JHUoHNOHúWLULU� 
 

%��ø16h/ø1-LIKE GROWTH FAKTÖR -I: 

øQV�OLQ-OLNH�JURZWK�IDNW|U��,*)��VLVWHPL����OLJDQGÕ��øQV�OLQ��,*)-I, IGF-II), 3 reseptörü 

�øQV�OLQ� Ueseptörü, IGF-I reseptörü ve Mannoz-6-fosfat IGF-II reseptörü) ve 6 insülin-like 

JURZWK�IDNW|U�ED÷OD\ÕFÕ�SURWHLQ��,*)%3�¶L�LoHULU�(44). IGF ailesinde yer alan 3 peptit hormon 

veya büyüme faktörleri olan insülin, IGF-I, IGF-,,¶QLQ� DPLQRDVLWOHULQLQ� \DNODúÕN� % 50’si 

RUWDNWÕU� (27, 43). IGF-I; 70 aminoasit, IGF-,,� LVH� ��� DPLQRDVLWGHQ� ROXúDQ� WHN� ]LQFLUOL�
polipeptidlerdir (2, 26). Birbirleriyle ve proinsülin ile benzerlik gösterirler (2, 43). IGF’ler 

KHPHQ� KHPHQ� W�P� GRNXODUGD� VHQWH]� HGLOLU� YH� oR÷X� RUJDQÕQ� IRQNVL\RQODUÕQGD� \HU� DOÕUODU� YH�
|]HOOLNOH�GH�K�FUH�E�\�PHVL��IDUNOÕODúPDVÕ�YH�WUDQVIRUPDV\RQX�LoLQ�|QHPOLGLUOHU�(43).  

IGF’ler esas RODUDN�NDUDFL÷HUGH�VHQWH]OHQLUOHU�(2, 26, 27, 38, 43, 44).�<D÷�GRNXVX�JLEL�
ED]Õ� GRNXODU�� HQGRWHO� YH� YDVN�OHU� G�]� NDV� K�FUHOHULQL� NDSVD\DQ� GH÷LúLN� K�FUHOHUGH� ,*)-1 

�UHWLPLQH�NDWNÕGD�EXOXQXU�(2, 26, 27, 44). 

,*)¶OHU� GRODúÕPGD� \�NVHN�NRQVDQWUDV\RQGD� EXOXQXU� �QDQRPRODU�� YH� ,*) aktivitesini 

G�]HQOH\HQ� �� ,*)%3¶GHQ� ELULQH� E�\�N� |Oo�GH� ED÷ODQÕUODU� (36). %X� ED÷OD\ÕFÕ� SURWHLQOHU� GH�
IGF’ler gibi HVDV� RODUDN�NDUDFL÷HUGH� VHQWH]lenir (43). ,*)¶OHU� YH� ED÷OD\ÕFÕ�SURWHLQOHU� D\UÕFD�
oR÷X�GRNXGD�ORNDO�RODUDN��UHWLOLU ve buralarda otokrin / parakrin olarak etki ederler (26, 43). 



 10 

'RODúÕPGDNL� ,*)-I,� JURZWK� KRUPRQ� �*+�¶XQ� NRQWURO�� DOWÕQGD� NDUDFL÷HU� WDUDIÕQGDQ�
üretilir (11). IGF-,� VHQWH]LQL� *+� GÕúÕQGD� LQV�OLQ� YH� EHVLQOHU� GH� HWNLOHU� (44). GH’un 

NDUDFL÷HUGHNL� UHVHSW|U�QH� ED÷ODQPDVÕ� ,*)%3¶H� \�NVHN� DILQLWHVL� RODQ� ,*)-I peptidinin 

HNVSUHV\RQX�YH�VDOÕQÕPÕQÕ�X\DUÕU�������ùHNLO�����bu durum IGF-I’in endokrin formunu temsil 

eder (11, 12, 36 ). .DUDFL÷HU�GÕúÕQGD��UHWLOHQ�,*)-,¶OHULQ�,*)%3¶H�DILQLWHVL�G�ú�NW�U�YH bunlar 

IGF-I’in otokrin ve parakrin formunu temsil ederler ( 11, 12, 36). .DUDFL÷HU�GÕúÕ dokularda 

IGF-,� JHQ� HNVSUHV\RQX� *+¶D� HN� RODUDN� GH÷LúLN� IDNW|UOHUFH� G�]HQOHQLU�� gUQH÷LQ�
kardiyovasküler sistemde anjiyotensin II, troid hücrelerinde troid stimule edici hormon 

(TSH), overlerde ve uterusda ise östrojen IGF-I’in lokal regülasyonunda önemli rol oynar 

(44).�.DUDFL÷HULQ�,*)-,,�VHQWH]LQL�QDVÕO�UHJ�OH�HWWL÷L�LVH�ELOLQPHmektedir (43). 
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ùHNLO�2.�6D÷OÕN�YH�+DVWDOÕN�'XUXPXQGD�'RODúÕPGDNL�*+-IGF-,�$NVÕ��� 
 

    1RUPDO� NLúLOHUde (soldaki resim) hipofizer GH, hepatositler üzerindeki spesifik GH 

UHVHSW|UOHUL� LOH�HWNLOHúLU�YH�,*)-I geninin transkripsiyonunu ve mat�U�SROLSHSWLGLQ�VDOÕQÕPÕQÕ�
DUWÕUÕU�� ,*)-,� NDQGD� ,*)%3¶H� ED÷OÕ� RODUDN� GRODúÕU� YH� KHGHI� GRNXODU� �]HULQGHNL� VSHVLILN�
UHVHSW|UOHUL� LOH�HWNLOHúLU��,*)-,�D\UÕFD�*+¶XQ�VDOÕQÕPÕQÕ�LQKLEH�HWPHN�LoLQ�KLSRIL]H�HWNL�HGHU��
*+� HNVLNOL÷L� RODQODUGD� �RUWDGDNL� UHVLP��� *+� VDOÕQÕPÕ� G�ú�NW�U�� EX� GXUXP� GD� ,*)-I’in az 

PLNWDUGD� VDOÕQPDVÕQD� QHGHQ� RODUDN� KHGHI� GRNXODUGDNL� X\DUÕGD� D]DOPD\D� QHGHQ� ROXU�� *+�
GX\DUVÕ]OÕN� VHQGURPXQGD� �VD÷GDNL� UHVLP��� NDUDFL÷HU� �]HULQGHNL� PXWDV\RQD� X÷UDPÕú� *+�
UHVHSW|UOHUL� *+¶D� FHYDSVÕ]GÕU�� 6HUXP� ,*)-I konsaQWUDV\RQX� D]DOPÕúWÕU�� ,*)-I’in GH 

�]HULQGHNL�LQKLELW|U�HWNLVL�D]DOÕU�YH�VHUXP�*+�NRQVDQWUDV\RQX�DUWDU� 
 

Lokal olarak üretilen IGF’ler�GH÷LúLN�RUJDQ�VLVWHPOHULQLQ�DNWLYLWHVL�LoLQ�|QHPOLGLU�(43). 

GH, paratiroid hormon, ve seks steroidleri kemikte IGF-I üretimini düzenlerler (43). $\UÕFD 

seks steroidleri reproduktif sistemde IGF-I’in lokal üretiminin ana düzenleyicileridir (43). 

IGF-I,�SUHQDWDO�YH�SRVWQDWDO�JHOLúPHGH�WHPHO�ELU�UROH�VDKLSWLU. 'R÷XPGDQ�VRQUD�,*)-I 

E�\�PHQLQ�G�]HQOHQPHVLQGH�EDVNÕQ�LNHQ�,*)-II’nin�IL]\RORMLN�URO��QHW�GH÷LOGLU�(43). IGF-I’in 

ELU� GL÷HU� EDVNÕQ� |]HOOL÷L� GH hücre döngüsünün ilerlemesini ve mitogenezisinin 

G�]HQOHQPHVLQLQ� VD÷ODQPDVÕGÕU� (2). Metabolik fonksiyonlar, özellikle de glukoz 

Normal GH-,*)�DNVÕ *+�(NVLNOL÷L *+�GX\DUVÕ]OÕN�sendromu 
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PHWDEROL]PDVÕ�� ,*)-I ve IGF-II’nin aktivitelerinin önePOL� ELU� NÕVPÕQÕ� ROXúWXUXU� (33). Ek 

olarak IGF-I protein sentezini uyararak ve� K�FUHOHULQ� J|o� HWPHOHULQL� VD÷OD\DUDN� K�FUHOHULQ�
farklÕODúPD�IRQNVL\RQODUÕQÕ�LQG�NOHU,�D\UÕFD�oHúLWOL�K�FUHOHUGH�DSRSWR]LVL�D]DOWWÕ÷Õ�LoLQ survival 

IDNW|U�RODUDN�IRQNVL\RQX�YDUGÕU (2, 56). IGF-,��YDVN�OHU�G�]�NDV�K�FUH�oR÷DOPDVÕQÕ�YH�J|oünü 

X\DUÕU��DSRSWR]LVWHQ�NRUXQPDda önemli rol oynar (53, 67 ). 

%LUoRN�GXUXP�|UQH÷LQ� \Dú�� FLQVL\HW�� EHVOHQPH�GXUXPX�YH�*+� VDOÕQÕPÕ� VHUXP� ,*)-I 

konsantrasyonunu etkiler (46, 43). IGF-I konsantrasyonu GR÷XPGD�G�ú�NW�U�� oRFXNOXNWD� YH�
SXEHUWH� ER\XQFD� EHOLUJLQ� úHNLOGH� DUWDU� YH� �o�QF�� GHNDWGD� D]DOPD\D� EDúODU� (46).� ��� \Dú� YH�
�]HULQGHNLOHU� JHQoOHUOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� ,*)-,� G�]H\OHUL� �� ��� GDKD� G�ú�N� EXOXQPXúWXU�
(43).� %X� GXUXPXQ� KLSRIL]GHQ� *+� VDOÕQÕPÕQGDNL� \Dú� LOH� LOLúNLOL� D]DOPD� QHGHQL\OH� ROGX÷X�
G�ú�Q�OPHNWHGLU� ����� %X� GH÷LúLNOLNOHU� *+� VDOÕQÕPÕQD� SDUDOHOGLU�� 'RODúÕPGD� *+¶XQ� G�ú�N�
ROGX÷X� oR÷X� GXUXPGD� ,*)-,� G�]H\OHUL� GH� D]DOPÕúWÕU�� EHQ]HU� RODUDN�*+�G�]H\OHULQLQ� DUWWÕ÷Õ�
durumda (gigantizm veya akromegali gibi)� GRODúÕPGDNL� ,*)-,� G�]H\OHUL� GH� DUWPÕúWÕU� (42).    

�ùHNLO���� KDGÕQODUGD�HUNHNOHUH�J|UH�,*)-I düzeyleri daha yüksektir. IGF-,�G�]H\OHUL�DoOÕNWD�
YH� ]D\ÕI� EHVOHQPH� GXUXPXQGD� D]DOPDNWDGÕU� (39). 7LURNVLQ�� SURODNWLQ�� JHEHOLN� VÕUDVÕQGD�
plasental laktojen, östrojen ve androjen de daha az oranda IGF-I’i etkiler (46).  

        IGF-I’in serum konsantrasyonu genellikle GH’un 24 saatlik ortalama serum 

konsantrasyonuna paraleldir (39, 43). $QFDN�*+¶GDQ� IDUNOÕ� RODUDN� ,*)-,¶LQ� \DUÕ�|PU��GDKD 
uzundur ve diürnal varyasyonu yoktur, bu durum IGF-,¶L� *+� HNVLNOL÷L� �� ID]ODOÕ÷Õ� RODQ 

ELUH\OHULQ�WDQÕ�YH�WDNLEL�LoLQ�L\L�ELU�EHOLUOH\LFL�\DSPDNWDGÕU�(39).  

øQV�OLQ�� ,*)-I ve IGF-,,� VSHVLILN� RODUDN� LNL� \�NVHN� DILQLWHOL�PHPEUDQ� LOLúNLOL� tirozin 

kinaz reseptörüne ED÷ODQÕUODU� (43). øQV�OLQ� insülin reseptörünü, her iki IGF de IGF-I 

reseptörünü aktive eder (23). Üçüncü bir reseptör IGF-II mannoz-6-fosfat reseptörü (IGF-II-

M-6-PR) ’dür, IGF-,,¶L�ED÷ODU�YH�,*)-,,¶QLQ�\ÕNÕPÕQGD�URO�DOÕU,�DQFDN�ELOLQHQ�K�FUH�LoL�X\DUÕFÕ�
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etkisi yoktur (23, 43). øQV�OLQ��LQV�OLQ�UHVHSW|U�Q��DNWLYH�HWWL÷L�]DPDQ�PHWDEROLN�IRQNVL\RQODUÕ�
düzenler, IGF’ler IGF-,� UHVHSW|U�Q�� DNWLYH� HWWL÷L� ]DPDQ� E�\�PH� YH� IDUNOÕODúPD�
IRQNVL\RQODUÕQÕ� G�]HQOHUOHU�� EX� QHGHQOH� EX� KRUPRQODUÕQ� K�FUH� LoLQGH� DNWLYH� HWWLNOHUL� VRQ�
\ROODUÕQ�D\UÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�������ùHNLO����� 

,*)%3�DLOHVLQLQ�WDúÕ\ÕFÕ�SURWHLQ�YH�,*)-I için depo havuzu olarak fonksiyon gören en 

D]����\HVL�YDUGÕU�������,*)%3¶OHU�KHP�GRODúÕPGD�KHP�GH�ORNDO�GRNX�G�]H\LQGH�EXOXQXU�������
'RODúÕPGD� ,*)%3¶OHU� ,*)¶OHU� LoLQ� WDúÕ\ÕFÕ� SURtein, lokal düzeyde ise IGF aktivitesinin 

düzenleyicisi olarak fonksiyon görür (44). Tüm 6 IGFBP’inin IGF-,¶LQ�HWNLVLQL� LQKLEH�HWWL÷L�
ancak IGFBP 1, 3 ve 5’in ek olarak IGF-,¶LQ� HWNLVLQL� X\DUGÕNODUÕ� J|VWHULOPLúWLU� ������
'RODúÕPGD�HQ�oRN�EXOXQDQ�,*)%3��,*)%P-3’dür (2). IGFBP-3, IGF-I’in esas stabilizatörüdür 

ve serumdaki IGF-,¶LQ�����¶GHQ�ID]ODVÕQÕ�ED÷ODU��������������� 
'RODúÕPGD� ,*)¶OHULQ� E�\�N� NÕVPÕ� ,*)%3-3 ve asit labil alt birimi içeren 150 kilo 

GDOWRQOXN�NRPSOHNVH�ED÷OÕGÕU�YH�EX�GXUXP�,*)¶OHUL�SURWHD]ODUGDQ�NRUX\DUDN�GRODúÕPGDNL�\DUÕ�
ömürlerini 1-�� VDDWH� oÕNDUWÕU� ����� ���� Bu kompleks IGF’ler için depo görevi görür (2). Bu 

NRPSOHNVGHQ�D\UÕOGÕNODUÕ�]DPDQ�,*)¶OHU�GRODúÕPGDQ�D\UÕOÕU�YH�GL÷HU�,*)%3¶OHULQ�\DUGÕPÕ�LOH�
hedef dokulara girer (43).  
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ùHNLO�3.�'RODúÕPGDNL�,*)¶OHULQ�+HGHI�+�FUHOHUH�%D÷ODQPDVÕ�� 
Hedef hücre yüzeyinde IGF’ler� LoLQ� �� ED÷ODQPD� E|OJHVL� YDUGÕU� EXQODU� insülin 

reseptörü, IGF-I reseptörü ve IGF-II-M-6-PR’dür��øQV�OLQ�YH�,*)-��UHVHSW|UOHUL�\DSÕVDO�RODUDN�
benzerdir, her ikisi de tirozin� NLQD]GÕU�� ,*)-II-M-6-PR’ü insülin ve IGF-I reseptöründen 

\DSÕVDO�RODUDN�D\UÕOÕU�� YH�ELOLQHQ�K�FUH� LoL� VLQ\DO� HWNLVL� \RNWXU�� øQV�OLQ�NHQGL� UHVHSW|U�QH�YH�
IGF-,�UHVHSW|U�QH�ED÷ODQÕU��+HU�LNL�,*)�GH�LQV�OLQ�UHVHSW|U�QH�ED÷ODQÕU� 
 

 

 

 

øQV�OLQ�UHVHSW|U� 
 
 

Metabolik olaylar 
 

IGF-I reseptörü 
 

%�\�PH�YH�IDUNOÕODúPD 
 

IGF-II-M-6-PR 
 

?    ? 
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&��ø16h/ø1�'ø5(1&ø� 
øQV�OLQ� GLUHQFL�� LQV�OLQ� X\DUÕVÕ� YH� K�FUHOHUH� JOXNR]� WDúÕQPDVÕQGDNL� GHIHNWL� LoHUHQ�

moleküler ve genetik bir olay olup normal konsantrasyondaki insülinin normalden daha az 

EL\RORMLN�\DQÕW�ROXúWXUPDVÕGÕU����������%DúND�ELU�GH\LúOH�EHOLUOL�ELU�NRQVDQWUDV\RQGDNL�LQsülinin 

JOXNR]�XSWDNH¶LQL�X\DUPD�HWNLVLQLQ�D]DOPDVÕGÕU������ 
1RUPDOGH� LQV�OLQ� NDUDFL÷HUGH� JOXNRQHRJHQH]L� YH� JOLNRMHQROL]L� LQKLEH� HGHUHN�KHSDWLN�

JOXNR]��UHWLPLQL�EDVNÕODU��$\UÕFD�JOXNR]X�NDV�YH�\D÷�GRNXVX�JLEL�SHULIHULN�GRNXODUD�WDúÕ\DUDN�
burada ya glikojen� RODUDN�GHSRODQPDVÕQÕ�\D�GD�HQHUML��UHWPHN��]HUH�RNVLGH�ROPDVÕQÕ� VD÷ODU�
(1). øQV�OLQ�GLUHQFLQGH�LQV�OLQLQ�NDUDFL÷HU��NDV�YH�\D÷�GRNXVXQGDNL�EX�HWNLOHULQH�NDUúÕ�GLUHQo�
ROXúDUDN� KHSDWLN� JOXNR]� EDVNÕODQPDVÕ� ER]XOXU� ���� .DV� YH� \D÷� GRNXVXQGD� GD� LQV�OLQ�
DUDFÕOÕ÷Õ\OD�RODQ�JOXNR]�XSWDNH¶L�D]DOÕU��%X�GXUXPGD�ROXúDQ�LQV�OLQ�GLUHQFLQL�NDUúÕOD\DFDN�YH�
GROD\ÕVÕ\OD�QRUPDO�EL\RORMLN�\DQÕWÕ�VD÷OD\DFDN�NDGDU�LQV�OLQ�VDOJÕVÕ�DUWÕúÕ�LOH�PHWDEROLN�GXUXP�
kompanze edilir. Böylece hipergliseminin önlenebilmesi için beta hücreleri sürekli olarak 

LQV�OLQ�VDOJÕVÕQÕ�DUWÕUPD\D�\|QHOLN�oDED�LoLQH�JLUHU��6RQXoWD�QRUPRJOLVHPL�VD÷ODQÕUNHQ�LQV�OLQ�
düzeylerinde de normale göre 1,5 -���NDW�DUWÕú�ROXU������ 
�����øQV�OLQ�GLUHQFL�7LS���'0�YH�REH]LWH�GH�VÕN�J|U�OPHNOH�ELUOLNWH�REH]�ROPD\DQ�YH�QRrmal 

RUDO� JOXNR]� WROHUDQV� WHVWL� �2*77�� RODQ� VD÷OÕNOÕ� ELUH\OHULQ� �� ��¶GH ve esansiyel HT’lu 

KDVWDODUÕQ� GD� �� ��¶GH� VDSWDQPÕúWÕU� ����� ���� %X� QHGHQOH�� LQV�OLQ� GLUHQFL� WRSOXPGD� VÕN�
UDVWODQDQ�YH�\D\JÕQ�ELU�IHQRPHQGLU������7DEOR�,�� 
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Tablo I. Normal fenotiptH�LQV�OLQ�GLUHQFL�VHQGURPODUÕQÕQ�NOLQLN�VÕQÕIODPDVÕ 
 

Primer 

øQV�OLQH�ED÷ÕPOÕ�ROPD\DQ�GLyabet 

Obezite 

3ROLNLVWLN�RYHU�KDVWDOÕ÷Õ 
Hipertansiyon 

Metabolik sendrom 

 

Sekonder 

   .DOS�\HWPH]OL÷L 
   %|EUHN�\HWPH]OL÷L 
   Siroz 

   Otoimmün insülin direnci 

   øQV�OLQ�ED÷ÕPOÕ�ROPD\DQ�GLDEHWHV�PHOOLWXV 
   )L]\RORMLN�GXUXPODU��SXEHUWH��JHEHOLN��\DúOÕOÕN� 
   Endokrinopatiler (Cushing, akromegali, feokromasitoma, tirotoksikozis) 

   'L÷HUOHUL��VHSVLV��DVLGR]���UHPL� 
  

       

      1988’de Reaven, obezite, DM, HT, hiperlipidHPL�YH�DWHURVNOHURWLN�NDOS�KDVWDOÕNODUÕQÕQ�
WHVDG�IWHQ�|WH�ELU�VÕNOÕNWD�D\QÕ�KDVWDGD�EXOXQPDODUÕQÕ�J|]OHPOH\HUHN�EXQODUÕQ�D\QÕ�PHWDEROLN 

ER]XNOXNWDQ�ND\QDNODQGÕ÷ÕQÕ� LOHUL� V�UP�úW�U� (1). %X�GXUXPGDQ�\ROD� oÕNDUDN�5HDYHQ� LQV�OLQ 

direnci, hiperinsülinemi, obeziWH�� JOXNR]� WROHUDQV� ER]XNOX÷X�� D]DOPÕú� High Density 
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Lipoprotein Kolesterol (HDL-K) konsantrasyonu, hipertrigliseridemi, HT ve KAH’dan�ROXúDQ�
LQV�OLQ� GLUHQFL� VHQGURPXQX� WDULI� HWPLúWLU� (1). %XQODU� DUDVÕQGDQ� |]HOLNOH LQV�OLQH� ED÷ÕPOÕ�
olmayan diyabet, esansiyeO�+7� YH� NRURQHU� NDOS� KDVWDOÕ÷Õ� |QHPL� JLGHUHN� DUWDQ�PRUELGLWH� YH�
mortaliteden sorumlu olmakla birlikte \LQH�GH�LQV�OLQ�GLUHQFL�LOH�DUDODUÕQGDNL�ED÷ODQWÕ\D�LOLúNLQ�
ELUoRN� NRQX� KHQ�]� DoÕNOÕ÷D� NDYXúPDPÕúWÕU� (1). $\UÕFD� LQV�OLQ� GX\DUOÕOÕ÷ÕQÕQ� |QHPOL� ELU�
belirle\LFLVL� RODQ� Y�FXW�\D÷Õ� ROJXODUÕQ� VDGHFH��� ���¶GH� LQV�OLQ� GLUHQFL LOH� LOLúNLOL� EXOXQXUNHQ�
LQWUDDEGRPLQDO� \D÷� GRNXVX� ROJXODUÕQ� E�\�N� ELU� oR÷XQOX÷XQGD� LQV�OLQ� GLUHQFL� LOH� LOLúNLOL�
EXOXQPXúWXU�(1).�%LUoRN�NDOÕWVDO�YH�ND]DQÕOPÕú�IDNW|U�LQV�OLQ�GX\DUOÕOÕ÷ÕQÕ�HWNileyebilmektedir 

(1). <DúODQPDQÕQ�LQV�OLQ�GX\DUOÕOÕ÷ÕQD�HWNLVL�LVH�WDUWÕúPDOÕGÕU�(18). 

 

     a��ø16h/ø1�'ø5(1&ø1ø1�6,1,)/$1',5ILMASI: 

øQV�OLQ¶LQ�JOXNR]�PHWDEROL]PDVÕ��]HULQH� EL\RORMLN� HWNLOHULQL� J|VWHUHELOPHVL� LoLQ� |QFH�
hedef dokulardaki insülin reseptörleULQH� ED÷ODQPDVÕ� JHUHNPHNWHGLU� (1). øQV�OLQ� GLUHQFL�
K�FUHVHO�RODUDN�SUHUHVHSW|U�� UHVHSW|U��SRVWUHVHSW|U�ROPDN��]HUH���G�]H\GH� VÕQÕIODQGÕUÕOÕU� (1). 

øQV�OLQ� GLUHQFL� ROXúXPXQGD� UHVHSW|U�� |]HOOLNOH� GH� SRVWUHVHSW|U� G�]H\LQGHNL� GHIHNWOHU� GDKD�
önemlidir (1). øQV�OLQ�GLUHQFLQLQ�K�FUHVHO�VÕQIODQGÕUÕOPDVÕ�WDEOR�,,¶GH�J|VWHULOPLúWLU�(1). øQV�OLQ 

GLUHQFL� DQRWRPRSDWRORMLN� RODUDN� GD� LVNHOHW� NDVÕQGD�� \D÷� GRNXVXQGD� YH� NDUDFL÷HUGH� ROPDN�
�]HUH���úHNLOGH�VÕQÕIODQGÕUÕOPDNWDGÕU�(1). 
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Tablo II. øQV�OLQ�GLUHQFLQLQ�K�FUHVHO�VÕQÕIODQGÕUÕOPDVÕ 
A-�3UHUHVHSW|U�'�]H\LQGH�øQV�OLQ�'LUHQFL 
 

    1-�$QRUPDO�EHWD�K�FUH�VDOJÕ��U�QOHUL 
 

    2-�'RODúDQ�LQV�OLQ�DQWDJRQLVWOHUL 
 

    3-�øVNHOHW�NDVÕ�NDQ�DNÕPÕQGD�YH�NDSLOOHU�HQGRWHO�K�FUHOHULQGH�ER]XNOXNODU 
 

B-�5HVHSW|U�'�]H\LQGH�øQV�OLQ�'LUHQFL 
 

    1-�5HVHSW|U�VD\ÕVÕQÕQ�D]DOPDVÕ 
 

    2-�5HVHSW|U�PXWDV\RQODUÕ 
      

C-�3RVWUHVHSW|U�'�]H\LQGH�øQV�OLQ�'LUHQFL 
 

    1-�øQV�OLQ�UHVHSW|U�WLUR]LQ�NLQD]�DNWLYLWHVLQLQ�D]DOPDVÕ 
 

    2-�øQV�OLQ�UHVHSW|U�VLQ\DO�LOHWL�VLVWHPLQGH�DQRPDOLOHU 
 

    3-�*OXNR]�WDúÕQPDVÕQGD�ER]XOPD 

 

    4- Glukoz fosforilasyonunda azalma 

 

    5- Glukojen sentetaz aktivitesinde bozulma 

 

    6- Glukolizis / Glukoz oksidasyonunda defektler 
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b)�ø16h/ø1�'ø5(1&ø�g/dh0�0(72'/$5,� 
øQV�OLQ� GLUHQFL� |Oo�P� PHWRGODUÕ� GLUHNW� YH� LQGLUHNW� ROPDN� �]HUe 2 grupta 

WRSODQPDNWDGÕU�� øQGLUHNW� PHWRGODU�� LQV�OLQ� GLUHQFLQLQ� NDOLWDWLI� RODUDN� GH÷HUOHQGLULOPHVLQL�
VD÷ODUNHQ�GLUHNW�PHWRGODU��NDQWLWDWLI�GH÷HUOHQGLULOPH\L�VD÷OD\DQ�\|QWHPOHUGLU������7DEOR�,,,¶GH�
LQV�OLQ�GLUHQFL�|Oo�P�PHWRGODUÕ�EHOLUWLOPLúWLU����� 

HomeosWDVLV� 0RGHO� $VVHVWPHQW� �+20$��� %LUH\GHQ� DOÕQDQ� JOLVHPL� YH� LQV�OLQHPL�
GH÷HUOHULQLQ� NXOODQÕPÕ\OD� EHWD� K�FUH� IRQNVL\RQXQX� YH� LQV�OLQ� GLUHQFLQL� GH÷HUOHQGLUHELOHQ��
|]HOOLNOH� JHQLú� KDVWD� JXUXSODUÕQÕ� SUDWLN� ELU� úHNLOGH� LQFHOHPH� LPNDQÕ� VD÷OD\DELOHQ� ELU� WHVWGLU�  
(1, 50). 10-��� VDDW� DoOÕN� VRQUDVÕ� �� GDNLND� DUD\OD� DOÕQDQ� �oHU� NDQ�|UQH÷Lnde ölçülen plazma 

glukoz (mmol/lt), ve insülin (mU/PO�� RUWDODPDODUÕ� LOH� \DSÕODQ� KHVDSODPDODUOD� EHWD� K�FUH�
IRQNVL\RQX�YH�LQV�OLQ�GLUHQFL�KDNNÕQGD�ELOJL�YHULU����� 
 

 

Tablo III.�øQV�OLQ�GLUHQFL�|Oo�P�PHWRGODUÕ 
 

A-�øQGLUHNW�PHWRGODU 
 

     1- $oOÕN�LQV�OLQ�G�]H\L�WHVSLWL 
 

     2-�$oOÕN�LQV�OLQ���JOLVHPL�RUDQÕ 
 

     3-�$oOÕN�LQV�OLQ���&-SHSWLW�RUDQÕ 
 

     4- OGTT’de 1. saat insülin düzeyi 

 

     5-�2*77¶GH����VDDW�LQV�OLQ���JOLVHPL�RUDQÕ 
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B- Direkt metodlar 

 

    1-�øQV�OLQ�GLUHQFLQL�YH�VHNUHV\RQXQX�ELUOLNWH�|OoHQ�PHWRGODU 
          

         a- Homeostasis Model Assestment (HOMA) 

 

         b- Continious Infusion of Glucose Model Assestment (CIGMA) 

 

         c-�0LQLPDO�PRGHO��6ÕN�DUDOÕNOÕ�LQWUDYHnöz glukoz tolerans testi) 

 

         d- Hiperglisemik klemp 

 

     2- Sadece insülin direncini ölçen metodlar 

 

          a- Öglisemik hiperinsülinemik klemp (HECT) 

 

          b-�øQV�OLQ�WROHUDQV�WHVWL 
 

 

 

'��$7(526./(52=��(1'27(/�'ø6)21.6ø<218�9(�ø1)/$0$6<21: 

     a) ATEROSKLEROZ: 

Ateroskleroz,�DUWHU�GXYDUÕQGD�EDúOD\ÕS�O�PHQLQ�WÕNDQPDVÕQD�NDGDU�X]DQDQ�V�UHFL�LoHUHQ�
NURQLN��LOHUOH\LFL�ELU�GXUXPGXU��2UWD�YH�E�\�N�oDSOÕ�DUWHUOHUGH�HQGRWHO�GLVIRQNVL\RQX�LOH�EDúODU�
YH� DUWHULQ� LQWLPD� YH� PHGLDVÕQGD� DWHURVNOHURWLN� SODN� JHOLúLPL� LOH� VRQXoODQDQ� \D\JÕQ� \DSÕVDO 
GH÷LúLNOLNOHUH�QHGHQ�ROXU��$WHURWURPER]��DWHURVNOHURWLN�]HPLQGH�JHOLúHQ� WURPER]�ROD\ÕGÕU�YH 

ORNDO� RNO�]\RQ� LOH� GLVWDO� HPEROL� ROXúWXUDUDN� �� WHPHO� NOLQLN� GXUXPD� \RO� DoDU�� NRURQHU� NDOS�
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KDVWDOÕ÷Õ� �..+��� FHUHEURYDVN�OHU� KDVWDOÕN� �&9+�� YH� SHULIHULN� DUWHU� KDVWDOÕ÷Õ� �3$+��� %X�
KDVWDOÕNODUÕQ�KHSVL�ELUGHQ�NDUGL\RYDVN�OHU�KDVWDOÕNODU��.9+��RODUDN�WDQÕPODQPDNWDGÕU�� 

$UWHU� GXYDUÕ� �� WDEDNDGDQ� ROXúXU�� (Q� GÕúWD� DGYHQWLV\D� WDEDNDVÕ� \HU� DOÕU� YH� DUWHULQ�
vaskülarizasyonu ve inervasyonunGDQ� VRUXPOXGXU�� 2UWD� NDWPDQGD� PHGLD� WDEDNDVÕ� \HU� DOÕU��
PHGLDQÕQ�HVDV�J|UHYL�YDVN�OHU�WRQXVXQ�VD÷ODQPDVÕGÕU��(Q�LoWH�\HU�DODQ�LQWLPD�WDEDNDVÕ�LVH�HQ�
IRQNVL\RQHO� E|O�PG�U�� o�QN�� HQGRWHO� EX� WDEDNDGDGÕU�� (QGRWHO�� KHPRVWD]� YH� WURPERzis, 

vasküler tonusun ve vasküler permeabilitenin regülasyonundan sorumludur. 

$WHURVNOHUR]��NDQGD�GRODúDQ�EDúWD�Low Density Lipoprotein kolesterol (LDL-K) olmak 

üzere øQWHUPHGLDWH� 'HQVLW\� /LSRSURWHLQ kolesterol (IDL-K), Very Low Density Lipoprotein 

kolesterol (VLDL-.��� úLORPLNURQ� DUWÕNODUÕ� JLEL� OLSRSURWHLQ� SDUWLN�OOHULQLQ� VD÷ODP� YH� �� YH\D�
GLVIRQNVL\RQH� YDVN�OHU� HQGRWHOL� JHoHUHN� LQWLPD� WDEDNDVÕQGD� ELULNPHVL�� RNVLGH� YH� DVLWLOH�
ROPDVÕ�� |]HOOLNOH� RNVLGH� /'/-.¶�Q� WHWLNOHGL÷L� VLWRNLQOHULQ�� E�\�PH� IDNW|UOHULQLQ� YH�
kemoatraktan faktörlerin salJÕODQPDVÕ\OD� EDúOD\DQ� PRQRVLW-makrofaj, T-lenfosit, düz kas 

K�FUHVL�� ILEUREODVW� YH� EHQ]HUL� K�FUHOHULQ� URO� R\QDGÕ÷Õ� LQIODPDWXDU� ELU� UHDNVL\RQGXU� (73). 

$WHURVNOHURWLN� SODN� ROXúXPX� YH� EXQXQ� NOLQLN� EXOJX� YHUPHVL� \D� GD� WHVSLW� HGLOHELOLU� KDOH 
gelmesi uzun bir süUHFL� NDSVDU�� øON� ROXúXP� RNVLGH-LDL-K’ü fagosite ederek köpük 

K�FUHOHULQH� G|Q�úHQ� PDNURIDMODUÕQ� ELULNLPL\OH� ROXúDQ� \D÷OÕ� oL]JLOHQPHGLU�� 'DKD� VRQUD� EX�
\DSÕ\D� G�]� NDV� YH� ILEUREODVW� SUROLIHUDV\RQX� YH� PLJUDV\RQXQXQ� HNOHQPHVL� LOH� ILEU|]� SODN�
ROXúXU�� ([WUDVHO�OHU� NROHVWHURO� LoHUL÷LQLQ� DUWPDVÕ�� 7LS� ,� YH� ,,,� NROODMHQGHQ� ]HQJLQ� PDWULNV�
\DSÕVÕQÕQ�YH�ILEU|]�NDSV�O�Q�GH�HNOHQPHVL\OH�PDW�U�DWHURP�SOD÷Õ�ROXúXU��$WHURP�SOD÷Õ�U�SW�UH 

ROXQFD� SURNRDJ�ODQ� YH� SURDJUHJDQ� RODQ� SODN� LoHUL÷L� GRODúÕPD� NDWÕOÕU� (73). <ÕUWÕODQ� SODN 

troPER]X� X\DUÕU�� WURPE�VOHU� HPEROL� \DSDELOLU�� O�PHQL� KÕ]OD� WÕND\DUDN� NDOS� NUL]L� \D�da akut 

LVNHPLN�VHQGURPX�EDúODWDELOLU (41).  
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$WHURVNOHUR]XQ�SDWRJHQH]LQL�DoÕNODPDN� LoLQ�EDúOÕFD���KLSRWH]� LOHUL�V�U�OP�úW�U�� OLSLG�
KLSRWH]L�YH�NURQLN�HQGRWHO�KDVDUÕ�KLSRWH]L�(41): 

I ) Lipid Hipotezi: Bu hipotez, yüksek plazma LDL-K düzeyinin LDL’nin arter 

GXYDUÕQD�JLUPHVLQH�QHGHQ�ROGX÷XQX�LOHUL�V�UHU��%|\OHFH�G�]�NDV�YH�N|S�N�K�FUHOHULnde lipid 

birikir. LDL-.� D\UÕFD� E�\�PH� IDNW|UOHULQH� \DQÕW� RODUDN� G�]� NDV� K�FUH� KLSHUSOD]LVL� YH�
VXELQWLPD�YH�LQWLPD�E|OJHVLQH�J|o��GH�DUWÕUÕU��/'/-.�EX�RUWDPGD�GH÷LúLPH�X÷UDU�\D�GD�RNVLGH�
olur ve daha aterojen hale gelir. Modifiye ya da okside olan LDL-K, monositler için 

NHPRWDNWLNGLU��0DNURIDMODUÕQ� �]HULQGHNL� o|So�� UHVHSW|UOHU� EX� K�FUHOHULQ� LoLQH� RNside LDL-

.¶Q�Q� JLUPHVLQL� NROD\ODúWÕUDUDN� K�FUHOHUL� OLSLG� GROX� PDNURIDMODU� YH� N|S�N� K�FUHOHULQH�
G|Q�úW�U�U��2NVLGH�/'/-.�D\QÕ�]DPDQGD�HQGRWHO�K�FUHOHUL� LoLQ�GH�VLWRWRNVLNWLU�YH� LOHUOHPLú�
OH]\RQODUGD�LúOHY�ER]XNOX÷XQGDQ�VRUXPOX�RODELOLU�(41). 

II ) Kronik EndRWHO� +�FUH� +DVDUÕ� +LSRWH]L� %X� KLSRWH]�� HQGRWHO� KDVDUÕQÕQ� oHúLWOL�
PHNDQL]PDODUOD� HQGRWHOLQ� ND\EROPDVÕQD� QHGHQ� ROGX÷XQX� YH� WURPERVLWOHULQ� VXEHQGRWHOH 

\DSÕúWÕNODUÕQÕ�� WURPERVLW� N�PH� ROXúXPXQX�� PRQRVLW� YH� 7-hücre lenfosit kemotaksisini, 

trombosit ve monosit kD\QDNOÕ� E�\�PH� IDNW|UOHULQLQ� VDOÕQÕPÕ� LOH� G�z kas hücrelerinin 

mediaGDQ�LQWLPD\D�J|o�HGHUHN�EXUDGD�oR÷DOPDODUÕQÕ��ED÷�GRNXVX�YH�SURWHRJOLNDQODU��UHWLS�ELU�
ILEU|]�SODN�ROXúWXUGX÷XQX�LOHUL�V�UHU�(41). 

  %X���KLSRWH]�ELUELUOHUL\OH�\DNÕQ�LOLúNLOLGLU�YH�ELUELULQL�GÕúODPD] 

$WHURVNOHUR]� EHOOL� ELU� JHQHWLN� DOW� \DSÕ� YH� ULVNH� VDKLS� NLúLOHUGH� oHYUHVHO� ULVN�
IDNW|UOHULQLQ� HWNLVL� LOH� RUWD\D� oÕNDQ� ELU� KDVWDOÕNWÕU��YDSÕODQ� oDOÕúPDODUOD� ELOLQHQ� NODVLN� ULVN 

IDNW|UOHULQH� \HQLOHUL� HNOHQPH\H� EDúODPÕúWÕU�� $WHURVNOHUR]OD� LOJLOL� ULsk faktörleri tablo IV’de 

EHOLUWLOPLúWLU�(73). 
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$WHURVNOHUR]OD�øOJLOL�5LVN�)DNW|UOHUL� 
D��<Dú��(UNHNOHUGH�����NDGÕQODUGD����\Dú�YH��VW��DWHURVNOHUR]�JHOLúLPL�LoLQ�|QHPOL�ELU�ULVN�
RODUDN�J|U�OPHNWHGLU��$PHULNDQ�.ODYX]ODUÕQGD��������+LSHUWDQVL\RQ�.ODYX]XQGD ise risk 

IDNW|U��RODUDN�HUNHNOHUGH����\Dú�YH��VW���NDGÕQODUGD����\Dú�YH��VW��DOÕQPDNWDGÕU�(15). 

b) Cinsiyet: $WHURVNOHURWLN�GDPDU�KDVWDOÕ÷Õ�HUNHNOHUGH����-����\ÕO�GDKD�HUNHQ�EDúODPDNWD�  
ROXS�VÕNOÕ÷Õ�NDGÕQODUGDQ���-���NDW�ID]ODGÕU� 
c) Aile Öyküsü: ÖzellikOH�ELULQFL�GHUHFH�DNUDEDODUÕQGD�.$+�RODQ�NLúLOHUGH�EX�KDVWDOÕ÷ÕQ 

J|U�OPH� VÕNOÕ÷Õ� DUWPÕúWÕU� (21).� %LULQFL� GHUHFH� DNUDEDODUÕQGDQ� HUNHN� RODQODUGD� ��� \DúÕQ��
NDGÕQ RODQODUGD� ��� \DúÕQ� DOWÕQGD� .$+¶QÕQ� EXOXQPDVÕ� PDM|U� ULVN� IDNW|U�� RODUDN� NDEXO�
edilmektedir. Aile hLND\HVL� SR]LWLI� RODQODUGDNL� DUWPÕú� .$+� ULVNLQLQ� JHQHWLN� \DSÕODUÕ�
QHGHQL\OH� GL÷HU� ULVN� IDNW|UOHULQL� GH� ROXPVX]� \|QGH� HWNLOHGL÷L� G�ú�Q�OPHNWHGLU�� |UQH÷LQ�
obezite, dislipidemi, +7��'0�JLEL�GL÷HU�ULVN�IDNW|UOHULQL�EX�NLúLOHULQ�EHUDEHULQGH�WDúÕPDODUÕ�
GDKD�RODVÕ bir durumdur. 

d) Obezite: dDOÕúPDODUGD� REH]LWHQLQ� özellikle erkeklerdeki gövdesel obezitenin KAH 

DoÕVÕQGDQ�ED÷ÕPVÕ]�ELU�ULVN�IDNW|U��ROGX÷X�EXOXQPXúWXU�(41). 

H�� )L]LNVHO� øQDNWLYLWH�� '�]HQOL� IL]LN� DNWLYLWH� .$+� ULVNLQL� D]DOWPDNWDGÕU� (41).  

0HNDQL]PDQÕQ�� +'L-.� DUWÕúÕQD�� LQV�OLQ� GLUHQFL� YH� NLORQXQ� D]DOPDVÕQD� YH� WDQVL\RQXQ�
G�úPHVLQH�ED÷OÕ�ROGX÷X�G�ú�Q�OPHNWHGLU� 
f) Sigara: En önemli düzeltilebilen çevresel faktörlerden biridir. Sigara, lesitin-kolesterol-

açil-transferaz (LCAT), apoprotein-I ve II’nin aktivasyoQODUÕQÕ� D]DOWDUDN� +'/-K’nün 

\DSÕP� YH�PHWDEROL]PDVÕ� �]HULQH� ROXPVX]� HWNL� \DSDU��$\UÕFD�� NRURQHU� DUWHU� NDQ� DNÕPÕQÕ�
D]DOWÕU�� YD]RVSD]PD� QHGHQ� ROXU�� HQGRWHO� GLVIRQNVL\RQX� \DSDU�� ILEULQRMHQ� G�]H\LQL� DUWÕUÕU��
WURPERVLW�DJUHJDV\RQXQX�DUWÕUÕU�(7, 10, 30 ). 



 24 

g) Hipertansiyon: 'L\DVWROLN� NDQ� EDVÕQFÕQGD� ���� PP+J¶OÕN� ELU� DUWÕú� .$+� ULVNLQGH� ��
��¶OXN�ELU�DUWÕú�PH\GDQD�JHWLUPHNWHGLU��.DQ�EDVÕQFÕQGDNL�\�NVHOPH�LQV�OLQ�GLUHQFL��JOXNR]�
LQWROHUDQVÕ��KLSHUWULJOLVHULGHPL��KLSHU�ULVHPL��G�ú�N�+'/-K, yüksek plazminojen aktivatör 

inhibitör I (PAI-,��JLEL�GL÷HU�NDUGL\DN�ULVN�IDNW|UOHUL�LOH�GH�ELUOLNWHOLN�J|VWHUHELOLU�(47). 

h) Diabetes Mellitus: DM,�LQV�OLQ�VDOJÕODQPDVÕQÕQ�YH���YH\D�LQV�OLQ�HWNLVLQLQ�PXWODN�YH\D�
göreceli D]OÕ÷Õ� VRQXFXQGD� JHOLúHQ� NDUERQKLGUDW�� SURWHLQ�� \D÷� PHWDEROL]PDVÕQGDNL�
ER]XNOXNODUOD� NDUHNWHUOL�YH� oHúLWOL� NRPSOLNDV\RQODUD� \RO� DoDQ�PHWDEROLN�ELU� ER]XNOXNWXU��
'0� ELU� ULVN� IDNW|U�� ROPDVÕQÕQ� \DQÕVÕUD� NRURQHU� NDOS� KDVWDOÕ÷Õ� YDUOÕ÷ÕQD� HúGH÷HU� ELU� ULVN�
WDúÕGÕ÷ÕQGDQ� ULVN� GH÷HUOHQGLULOPHVLQGH� D\UÕ� ELU� \HUL� YDUGÕU�� '0¶GH� VÕN� rastlanan 

KLSHUWULJOLVHULGHPL�YH�G�ú�N�+'/-.�SDWHUQL��ED]Õ�E�\�PH�IDNW|UOHUL�YH�KLSHULQV�OLQHPLQLQ�
DWHURJHQH]GH� URO� R\QDGÕ÷Õ G�ú�Q�OPHNWHGLU�� $\UÕFD� GLyabetik hastalarda PAI-I 

G�]H\OHULQGH�DUWÕú�YH� WURPER]D�H÷LOLP�GH�YDUGÕU��g]HOOLNOH�7LS�2 DM’de kardiyovasküler 

KDVWDOÕNODU�� GLyabete özgü komplikasyonlardan daha fazla morbidite ve mortaliteye yol 

DoPDNWDGÕU� 
Õ�� 'LVOLSLGHPL�� 6HUXP� NROHVWHURO�� \�NVHNOL÷L� LOH� DWHURVNOHURWLN� GDPDU� KDVWDOÕ÷Õ� JHOLúLPL 
DUDVÕQGD�V�UHNOL��GHUHFHOL�YH�NXYYHWOL�ELU� LOLúNL�ROGX÷X�\DSÕODQ�oRN�VD\ÕGD�HSLGHPiyolojik 

çDOÕúPDODUGD� J|VWHULOPLúWLU�� /'/-K en aterojenik lipoprotein olup HDL-K ise 

koruyucudur. HDL-.¶Q�Q�SOD]PDGDNL�KHU���PJ���GO¶OLN�DUWÕúÕ�NDGÕQODUGD�NDUGL\RYDVN�OHU�
KDVWDOÕN� ULVNLQL� �� ��� HUNHNOHUGH� �� �� D]DOWPDNWDGÕU�� /'/-K ateroskleroz patogenezinde 

|QHPOL� ELU� URO� R\QDPDNWDGÕU. LDL-K vasküler düz kas hücreleri için mitojenik ve 

proapoptotikdir (60). Aterosklerozun patogenezinde LDL-K’ün oksidatif  

PRGLILNDV\RQXQXQ�GD�URO��ROGX÷X G�ú�Q�OPHNWHGLU�(60, 72). LDL-K’ün okside�ROPDVÕQÕQ�
aWHURMHQLWHVLQL� DUWÕUGÕ÷ÕQÕ� J|VWHUHQ�oDOÕúPDODU�PHYFXWWXU� (64). .$+� ULVNL� DoÕVÕQGDQ�/'/-

K’�Q� LoHUL÷L� GH� |QHPOLGLU��.�o�N�YH� \R÷XQ�/'/-.�RNVLGD\RQD�GDKD� \DWNÕQ� ROGX÷X için 
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GDKD�DWHURMHQLNWLU��.�o�N�YH�\R÷XQ�/'/-K’e LDL-K B paterni��E�\�N�YH�GDKD�D]�\R÷XQ�
olaQODUÕQD� /'/-K A paterni denmektedir (13, 34, 57). Yüksek trigliserid� �7*��� G�ú�N�
HDL-K, trunkal obezLWHOL�YH�KLSHUWDQVLI�NLúLOHUGH�/'/-K B paterni GDKD�VÕNWÕU��$\UÕFD�EX�
NLúLOHUGH� LQV�OLQ� GLUHQFL�GDKD� ID]OD� EXOXQPXúWXU� (14). HDL-.� LOH�.$+� DUDVÕQGD� LVH� WHUV 
LOLúNL�YDUGÕU�(34, 41, 66).�$WHURVNOHURWLN�OH]\RQODUGDQ�NROHVWHURO�Q�JHUL�DOÕQPDVÕQÕQ�+'/-K 

WDUDIÕQGDQ� YH� PXKWHPHOHQ� UHVHSW|U� ED÷ODQWÕOÕ� PHNDQL]PDODUOD� ROGX÷X� G�ú�Q�OPHNWHGLU��
(SLGHPL\HORMLN� oDOÕúPDODUGD� \�NVHN� TG� G�]H\L� LOH� .$+� DUDVÕQGD� GD� LOLúNL� ROGX÷X�
J|VWHULOPLúWLU. 
i) Lipoprotein (a): <DSÕVDO�RODUDN�OLSRSURWHLQ��D��/'/-K ve plazminojene benzemektedir  

(48).� 3OD]PDGD� \�NVHN� NRQVDQWUDV\RQGD� EXOXQGX÷X� ]DPDQ�� .$+� LoLQ� \�NVHN� ULVN�
WDúÕPDNWDGÕU�(48). 

j) Homosistein: 0HWKLRQLQ�PHWDEROL]PDVÕQÕQ�DUD��U�Q�G�U��øQ�YLWUR�RODUDN�KRPRVLVWHLQLQ 

HQGRWHOH� GLUHNW� WRNVLN� HWNLVL� ROGX÷X� J|VWHULOPLúWLU�� .DUGL\RYDVN�OHU� KDVWDOÕNODUGD� YDND�
kontrollü�oDOÕúPDODUGD�KRPRVLVWHLQLQ�\�NVHOGL÷L�VDSWDQPÕúWÕU�� 
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Tablo IV.�$WHURVNOHUR]OD�øOJLOL�5LVN�)DNW|UOHUL 
 

A) Klasik Risk Faktörleri: 

 

1-�'H÷LúWLULOHPH\HQOHU��<Dú��FLQVL\HW��DLOH öyküsü 

  

2-�'H÷LúWLULOHELOHQOHU����6LJDUD��+7��'0��GLVOLSLGHPL��REH]LWH��IL]LNVHO�LQDNWLYLWH 

 

B) Yeni Risk Faktörleri:  

 

1-�.RDJ�ODV\RQ�H÷LOLPLQL�DUWÕUDQ�IDNW|UOHU� 
  Fibrinojen    Faktör VII yüksekli÷L      

PAI-I     FDNW|U�9,,,�\�NVHNOL÷L 
  Hiperhomosisteinemi   Doku plazminojen aktivatörü 

  /LSRSURWHLQ��D��\�NVHNOL÷L  Von-Willebrand faktör (V:)��\�NVHNOL÷L 
 

 

2- Inflamasyon göstergeleri:  

Fibrinojen    ønterlökin-6 (IL-6)     

C-reaktif protein   Tümör nekrosis faktör (TNF) alfa 

ønterselüler adezyon molekülü I (ICAM-I) 
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 b��(1'27(/�'ø6)21.6ø<218� 
$WHURVNOHURWLN� OH]\RQODUÕQ� JHOLúLPLQGH� HUNHQ� G|QHPGH� ROXúDQ� YH� PDM|U� URO�� RODQ�

faktör endotel disfonksiyonudur (8, 58, 63, 69).�'RODúDQ�NDQ�YH� YDVN�OHU�G�]�NDV� K�FUHOHUL�
DUDVÕQGDNL� VWUDWHMLN� \HULQGHQ� GROD\Õ� HQGRWHO�� NDUGL\RYDVN�OHU� KDVWDOÕNODUÕQ� SULPHU� KHGHILGLU�
(58). Vasküler endotel,� SOD]PD� LOH� GDPDU� DUDVÕQGDNL� LOLúNL\L� NROD\ODúWÕUDQ� YH� EDUL\HU�
fonksiyonu gören�� NRPSOHNV� YDVN�OHU� ROD\ODUÕ� G�]HQOH\HQ� VSHVLILNOHúPLú� K�FUHOHULQ� WHN� VÕUD�
KDOLQGH�GL]LOLPLQGHQ�ROXúPXúWXU�(16). Endotel bu fonksiyonunu�GH÷LúLN�PHNDQLN�YH�NLP\DVDO�
X\DUÕODUD�FHYDS�RODUDN�IDUNOÕ�PROHN�OOHUL�HNVSUHVH�HGHUHN�JHUoHNOHúWLULU�������%X�IDNW|UOHUden 

en önemlisi NO’dir (16). NO, endotelde L-arjinin’den NO sentaz ile üretilir (16). Endotel 

ND\QDNOÕ� 12� ELOLQHQ� HQ� SRWHQW� YD]RGLODW|UG�U� ����� 12�� YD]RUHODNVDV\RQD� QHGHQ� ROXU��
konstriktif faktörlerin (ET-,� JLEL�� VDOÕQÕPÕQÕ�� G�]� NDV� K�FUH� SUROLIHUDV\RQXQX� inflamatuar 

K�FUHOHULQ� IDUNOÕODúPDVÕQÕ�� O|NRVLW� DGH]\RQXQX�� SODWHOHW� DJUHJDV\RQXQX� YH� GRNX� IDNW|U��
üretimini inhibe eder (16, 74). Bu vazoaktif, antibüyüme, antiinflamatuar, antitrombotik 

HWNLOHU� VD÷ODP� HQGRWHO� JHUHNWLUPHNWHGLU� ������12� DNWLYLWHVLQGHNL� D]DOPD�PHGLD� WDEDNDVÕQGD�
NDOÕQODúPD\D� YH� �� YH\D� P\RLQWLPDO� KLSHUSOD]L\H� QHGHQ� ROXU�� YDVN�OHU� OH]\RQODUÕQ� JHOLúLPL�
KÕ]ODQÕU�YH�EX�GD�DWHURVNOHUR]�JHOLúLPLQH�NDWNÕGD�EXOXQXU������(QGRWHO�GLVIRQNVL\RQXQ�GD�URO�
DODQ�ELU�GL÷HU�IDNW|U�(7-I’dir. ET-I, endotelin polipeptit ailesine ait  olan ve vasküler endotel 

K�FUHOHUL� WDUDIÕQGDQ� VHQWH]� HGLOHQ� SRWHQW� ELU� YD]RNRQVWULNW|U� SROLSHSWLWGLU� ����� ���� ���� �����
øQDNWLI�SUHN�UV|U��E�\�N�(7-,�WDUDIÕQGDQ�\ÕNÕODQ�(7-,¶LQ�SOD]PD�\DUÕ�|PU����- 5 dakika gibi 

NÕVD�ELU�V�UHGLU��o�QN��HQGRWHOLQ�UHVHSW|UOHULQH�ED÷ODQDUDN�GRODúÕPGDQ�KÕ]OÕFD�X]DNODúWÕUÕOÕU�YH�
HQ]LPDWLN�\ÕNÕPD�X÷UDU�������%�\�N�(7-I plazmada ET-I’den daha yüksek konsantrasyonlarda 

EXOXQXU�YH�GDKD�\DYDú�WHPL]OHQLU��EX�QHGHQOH�EX�SHSWLGLQ�|Oo�P��(7-,�VHQWH]LQL�GDKD�GR÷UX�
yanVÕWÕU�� (7-,� oHúLWOL� GRNXODUGD� HQGRNULQ�� RWRNULQ�� SDUDNULQ� RODUDN� HWNL� HGHU� ������ (Q� SRWHQW�
endojen vazokonstriktör madde olan ET-,¶LQ� D\UÕFD�YDVN�OHU�G�]�NDV�K�FUHOHUL� LoLQ�E�\�PH�
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IDNW|U�� ROGX÷X�YH� EX� HWNLOHULQGHQ� GROD\Õ� GD� YDVN�OHU� KLSHUWURIL� YH� DWHURVNOHUR]GD� URO� DOGÕ÷Õ�
ELOLQPHNWHGLU�����������������������$\UÕFD�(7-I’in vasküler düz kas hücrelerinde NO sentezini 

LQKLEH�HWWL÷L�J|VWHULOPLúWLU�������øQV�OLQLQ�LQ�YLYR�YH�LQ�YLWUR�RODUDN�HQGRWHO�K�FUHOHULQGH�(7-I 

�UHWLPLQL� VWLPXOH� HWWL÷L� VDSWDQPÕúWÕU (3, 19, 31). Bu insülin ile indüklenen ET-I üretimi, 

KLSHULQV�OLQHPL� YH� LQV�OLQ� GLUHQFL� RODQ� KDVWDODUGD� NDQ� EDVÕQFÕQÕ� YH� DWHURVNOHUR]X�
etkileyebilmektedir (52). ET-,¶LQ�REH]OHUGH��LQV�OLQ�ED÷ÕPOÕ�YH�ED÷ÕPOÕ�ROPD\DQ�GL\DEHW�GH�YH 

HQGRWHO� GLVIRQNVL\RQXQXQ� URO� R\QDGÕ÷Õ� .$+�� HVDQVL\HO� +7� YH� NDOS� \HWPH]OL÷LQGH� \�NVHN�
G�]H\OHUGH�ROGX÷X�VDSWDQPÕúWÕU�(45, 55, 59, 65, 75).  

6D÷OÕNOÕ�ELUH\OHUGH�HQGRWHO�X\DUÕVÕQÕQ�EDVNÕQ�HWNLVL�YD]RGLODWDV\RQGXU (58). Ancak HT, 

'0��GLVOLSLGHPL��VLJDUD�JLEL�ULVN�IDNW|UOHUL�YDUOÕ÷ÕQGD�HQGRWHO�N|NHQOL�NRQVWULNWLI�YH�JHYúHWLFL�
IDNW|UOHU� DUDVÕQGDNL� GHQJH� ER]XOXU� YH� HQGRWHO� GLVIRQNVL\RQX� LOH� VRQXoODQÕU� ����� Endotel 

GLVIRQNVL\RQXQXQ� NDUHNWHULVWLN� |]HOOL÷L� DQWLDWHURVNOHURWLN� PROHN�O� RODQ� 12¶LQ�
EL\RDNWLYLWHVLQGHNL� D]DOPDGÕU (69). NO üretiminin inhibisyonu ET-,� �UHWLPLQGH� DUWÕúOD�
VRQXoODQGÕ÷Õ� LoLQ 12� YDVN�OHU� WRQXVX� YH� DWHURVNOHUR]X� VDGHFH� GLUHNW� HWNLVL� LOH� GH÷LO� D\QÕ�
zamanda vasküler duvarda ET-,��UHWLPLQLQ�UHJ�ODV\RQX�DUDFÕOÕ÷Õ\OD�GD�G�]HQOHU������� 

øQV�OLQLQ� LQG�NOHGL÷L� YD]RGLODWDV\RQXQ� HQGRWHO� ND\QDNOÕ� JHYúHWLFL� IDNW|U�12¶H� ED÷OÕ�
ROGX÷X� G�ú�Q�OPHNWHGLU (55). øQV�OLQ� GLUHQFLQLQ� ROGX÷X� GXUXPODUGD� 12� DUDFÕOÕ� JHYúHWLFL�
FHYDEÕQ� ER]XOGX÷X� VDSWDQPÕúWÕU�� EX� GXUXP�GD� HQGRWHO� N|NHQOL� NRQVWULNWLI� IDNW|U� YH�(7-I’in 

HWNLOHULQL�YH�VHQWH]LQL�DUWÕUPDNWDGÕU (55). 

IGF-�� HQGRWHO� GLVIRQNVL\RQXQD� GH÷LúLN� \ROODUOD� NDUúÕ� NR\DU�� 12� �UHWLPLQL� VWLPXOH�
HGHU�� LQV�OLQ� GX\DUOÕOÕ÷ÕQÕ� VD÷ODU�� SRVWSUDQGL\DO� GLVOLSLGHPL\L� |QOHU� D\UÕFD� DQWLDSRSWRWLN ve 

DQWLLQIODPDWXDU�|]HOOLNOHUL�LOH�GH�HQGRWHO�GLVIRQNVL\RQXQD�NDUúÕ�GLUHQo�J|VWHULU�(8).  
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     c��ø1)/$0$6<21� 
øQIODPDV\RQ�� HQIHNVL\RQ� YH� GRNX� ]HGHOHQPHVLQLQ� oR÷X� IRUPXQXQ� |]HOOL÷L� DNXW� ID]�

UHDNWDQODUÕ� RODUDN� ELOLQHQ� GH÷LúLN� SOD]PD� SURWHLQOHULQLQ� GRODúÕPGDNL� NRQVDQWUDV\RQODUÕQÕQ�
DUWPDVÕGÕU�(28). %X�UHDNWDQODU�EDúOÕFD�NDUDFL÷HU�WDUDIÕQGan üretilir (28). ,QIODPDV\RQ�VÕUDVÕQGD�
SOD]PDGD�EXOXQDQ� HQ�GX\DUOÕ� DNXW� ID]� SURWHLQOHULQGHQ�ELUL�&-reaktif protein (CRP)’dir (28). 

'H÷LúLN� oDOÕúPDODUGD fibrinojen, CRP, interlökin-6 (IL-��¶QÕQ� \�NVHN� SOD]PD� G�]H\OHULQLQ�
KKH riski ve aterosklerozun ciddiyeWL�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU�(76). CRP düzeylerinin 

REH]LWHGHQ� ED÷ÕPVÕ]� RODUDN� LQV�OLQ� GLUHQFL� LOH� LOLúNLOL� ROGX÷X� J|VWHULOPLúWLU�� $\UÕFD� LQV�OLQ�
GLUHQFL�LOH�&53�YH�ILEULQRMHQ�DUDVÕQGD�SR]LWLI�ELU�LOLúNL ROGX÷X�J|VWHULOPLúWLU�(20). High sensitif 

CRP (hs-&53�¶QLQ� DUWPÕú� G�]H\OHULQLQ� LOHULGH� ROXúDELOHFHN� .9+¶Õ� saptamada belirleyici 

ROGX÷X�VDSWDQPÕúWÕU (49).     

 

E) IGF-,�9(�.2521(5�$57(5�+$67$/,ö,�ø/øù.ø6ø�� 
(ULúNLQOHUGH� ,*)-,� G�]H\L� \DúOD� D]DOPDNWDGÕU� (38, 46).� $\UÕFD� \DúOD� ELUOLNWH� ,*)-I / 

IGFBP-3 RUDQÕ�YH�GROD\ÕVÕ\OD�VHUEHVW�EL\RORMLN�DNWLI�,*)-,�G�]H\L�GH�D]DOPDNWDGÕU�(38). IGF-I 

GRNX� RQDUÕPÕ� YH� K�FUH� SUROLIHUDV\RQX� LoLQ� |QHPOL� ROGX÷XQGDQ� DWHURVNOHUR]� SDWRJHQH]LQGH�
|QHPOL�ELU� URO�R\QDPDNWDGÕU�(38).�$WHURVNOHUR]�SUHYDODQVÕ�\DúOD�ELUOLNWH�DUWÕú göstHUGL÷L� LoLQ�
\DúOD� ELUOLNWH� D]DODQ� ,*)-,� G�]H\OHULQLQ� DWHURVNOHUR]� JHOLúLPLQH� NDWNÕVÕ RODELOHFH÷L�
G�ú�Q�OPHNWHGLU�� *+� HNVLNOL÷LQH� ED÷OÕ� ,*)-,¶LQ� G�ú�N� ROGX÷X� KDVWDODUGD� NDUGL\RYDVN�OHU�
KDVWDOÕNODUD� ED÷OÕ� PRUWDOLWHQLQ� DUWÕúÕ IGF-,¶LQ� LVNHPLN� NDOS� KDVWDOÕ÷Õ� Satogenezinde rolü 

ROGX÷X�J|U�ú�Q��GHVWHNOHPHNWHGLU�(38). dR÷X�oDOÕúPDGD�.$+�RODQODUGD�VHUXP�,*)-I düzeyi 

G�ú�N� WHVSLW� HGLOPLúWLU� (35, 38).� 6RQ� ]DPDQODUGD� \DSÕODQ�HSLGHPiyolojik� oDOÕúPDODUOD serum 

IGF-,¶LQ�G�ú�N�–�QRUPDO�G�]H\OHULQLQ�DUWPÕú�$0,�YH�NRURQHU�Ye karotid arter aterosklerozu 

LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU�(39).�%X�GD�\DúOÕ�ELUH\OHU�DUDVÕQGD�G�ú�N�,*)-I düzeylerinin 
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\DúOD�ELUOLNWH�NDUGL\RYDVN�OHU�KDVWDOÕN�ULVNLQH�NDWNÕGD�EXOXQGX÷X�KLSRWH]LQL�GHVWHNOHPHNWHGLU�
(39).� øQV�OLQ� GLUHQFL� VHQGURPX� LOH� NDUGL\RYDVN�OHU� KDVWDOÕNODU DUDVÕQGDNL� LOLúNL� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD� G�ú�N� ,*)-,� G�]H\OHULQLQ� LQV�OLQ� GX\DUOÕOÕ÷ÕQÕ� HWNLOH\HUHN� NDUGL\RYDVN�OHU� ULVNL�
DUWÕUGÕ÷Õ�G�ú�Q�OHELOLU�(62).  
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III. GEREÇ VE YÖNTEM: 

dDOÕúPDPÕ]�� 0DUW� ����� LOH� $UDOÕN� ��05 tarihleri� DUDVÕQGD� *D]L� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL� �*�h�7�)�� øo� +DVWDOÕNODUÕ� 3ROLNOLQLNOHULQH� KHUKDQJL� ELU� QHGHQOH� EDúYXUDQ� ��-65 

\DúODUÕ�DUDVÕQGDNL�67 NLúL�LOH�\DSÕOPÕúWÕU . 
*�h�7�)� øo�+DVWDOÕNODUÕ� 3ROLNOLQLNOHULQH� EDúYXUDQ� NLúLOHULQ� DQDPQH]OHUL� DOÕQGÕktan ve 

IL]LN�PXD\HQHOHUL�\DSÕOGÕNWDQ�VRQUD�NLORODUÕ�ù,3.$�PDUND� WDUWÕ�DOHWL� LOH�|Oo�OG���9�FXW�NLWOH�
LQGHNVOHUL��9.ø��NJ�P2��WHVSLW�HGLOHUHN�WDEOR�9¶GH�EHOLUWLOHQ�oDOÕúPD�NULWHUOHULQH�X\DQ�ROJXODU�
VHoLOGL��6HoLOHQ�ROJXODUÕQ�DoOÕN�SOD]PD�JOXNR]X�� WRWDO�NROesterol, LDL-K, VLDL-K, HDL-K, 

TG düzeyleri, aspartat transaminaz (AST), alanin aminotransferaz (ALT), gama glutamil 

transpeptidaz (GGT), laktat dehidrogenaz (LDH), alkalen fosfataz (ALP), kan üre azotu 

(BUN), kreatinin, IGF-1 düzeyleri ve OGTT düzeyleri çDOÕúÕOGÕ��2*77��HQ�D]���J�QO�N�����JU�
NDUERQKLGUDW�DOÕPÕQÕ�YH�ROD÷DQ�IL]LNVHO�DNWLYLWH\L�WDNLEHQ����-���VDDWOLN�DoOÕN�VRQUDVÕQGD�VDEDK�
08:30-������ DUDVÕQGD� \DSÕOGÕ�� $oOÕN� NDQ� |UQH÷L� DOÕQGÕNWDQ� VRQUD� ��� JU� JOXNR]� ���� POW� VX�
içinde eritilerek içirildikten 2 VDDW�VRQUD�WHNUDU�NDQ�|UQH÷L�DOÕQDUDN�NDQ�úHNHUL�|Oo�P��\DSÕOGÕ��
$oOÕN� NDQ� úHNHUL� �$.ù�� QRUPDO� VÕQÕUODUGD� RODQ�� YH� 2*77¶GH� $PHULNDQ� 'LDEHW� &HPL\HWL�
�$PHULFDQ�'LDEHWHV�$VVRFLDWLRQ��$'$��NULWHUOHULQH�J|UH�GL\DEHWL��ER]XOPXú�JOXNR]�WROHUDQVÕ�
(IGT), ve bozulmuú�DoOÕN�JOXNR]X�VDSWDQPD\DQ���DoOÕN�SOD]PD�JOXNR]X�������PJ�GO�� LNLQFL�
VDDWWH� |Oo�OHQ� NDQ� úHNHUL� �� ���� PJ�GO��� NDUDFL÷HU� YH� E|EUHN� LOH� LOJLOL� SDUDPHWUHOHUGH�
ER]XNOX÷X� YH� KLSHUOLSLGHPLVL� ROPD\DQ� NLúLOHU� oDOÕúPD\D� DOÕQGÕ�� dDOÕúPD\D� DOÕQDQ� ROJXODUÕQ�
IGF-1 düzeyleri için 10-���VDDW�DoOÕN�VRQUDVÕQGD�VDEDK������-������DUDVÕQGD�NDQ�DOÕQGÕ��7�S�
LoLQH�DOÕQDQ�NDQODU�buz içinde santrifüje nakledildi. Serum örnekleri 30 dakika içinde santrifüj 

edildi. Serum düzeyleri ölçülene kadar – 80 derecede derin dondurucuda saklaQGÕ� IGF-I 

düzeyi immüno radyometrik assay (IRMA) \|QWHPL�NXOODQÕODUDN�ölçüldü. Ölçümde DSL-5600 

kitL�NXOODQÕOGÕ. Birimi ng/ml olarak verildi. 
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 <DúD�J|UH�UHIHUDQV�DUDOÕ÷Õ�J|]�|Q�QH�DOÕQDUDN�ROJXODU�IGF-1 düzeylerine göre 3 gruba 

D\UÕOGÕ� 
IGF-��G�]H\L�G�ú�N olan grup:�2OJXODUÕQ�,*)-1 düzeyleri 0-����QJ�PO�DUDVÕQGD�ROXS�

��¶��NDGÕQ���¶��HUNHN�WRSODP����NLúL¶GHQ�ROXúPDNWD�LGL�� 
IGF-1 düzeyi normal olan grup:�2OJXODUÕQ� ,*)-1 düzeyleri 102-���� QJ�PO� DUDVÕQGD�

ROXS���¶��NDGÕQ����¶X�HUNHN�WRSODP����NLúL¶GHQ�ROXúPDNWa idi.  

IGF-1 düzeyi yüksek olan grup:�2OJXODUÕQ�,*)-1 düzeyleri 304 ng/ml ve üzerinde olup 

��¶Õ�NDGÕQ���¶L�HUNHN�WRSODP����NLúL¶GHQ�ROXúPDNWD�LGL�� 
 7�P�ROJXODUGDQ�KDVWD�ELOJLOHQGLUPH�IRUPX�GROGXUXODUDN�\D]ÕOÕ�RQD\�DOÕQGÕ��HN�RODUDN�
G.Ü.T.F. Etik Kurul BaúNDQOÕ÷Õ¶QGDQ�HWLN�NXUXO�RQD\Õ�DOÕQGÕ� 

dDOÕúPD\D�DOÕQDQ�W�P�ROJXODUGDQ����VDDWOLN�DoOÕN�VRQUDVÕ�VDEDK�������-�������DUDVÕQGD�
NDQ�|UQHNOHUL�DOÕQGÕ��9HQ|]�NDQGD�VHUXP�12��(7-1, hs-CRP, IGF-���NUHDWLQLQ��DoOÕN�SOD]PD�
glukozu, total kolesterol, HDL-K, LDL-K, VLDL-K, TG, BUN, AST, ALT, GGT, LDH, 

$/3��ILEULQRMHQ�G�]H\OHUL�oDOÕúÕOGÕ� 
Serum NO ve ET-1�|Oo�P��LoLQ�W�SOHUH�DOÕQDQ�NDQODU��EX]�LoLQGH�VDQWULI�MH�QDNOHGLOGL�� 

Serum örnekleri 30 dakika içinde santrifüj edildi. Serum düzeyleri ölçülene kadar – 80 

GHUHFHGH�GHULQ�GRQGXUXFXGD�VDNODQGÕ� 
Serum NO düzeyi solid faz enzim-ED÷OÕ� LPP�Q�DVVD\� �ELISA) yöntemL�NXOODQÕODUDN�

ölçüldü. Ölçümde�&D\PDQ�NLWL�NXOODQÕOGÕ� Birimi µM (mLNURPRODU��RODUDN�YHULOPLúWLU. 
Serum ET-1 düzeyi Phoenix marka radyoimmünassay (RIA) California USA kiti ile  

oDOÕúÕOPÕúWÕU��%LULPL�SJ�PO�RODUDN�YHULOPLúWLU. 
AoOÕN� SOD]PD� JOXNR]X, total kolesterol, LDL-K, VLDL-K, HDL-K, TG, BUN, 

kreatinin, AST, ALT, GGT, LDH, ALP $%%277� � �$HURVHWW��2WRDQDOL]|U�QGH�KD]ÕU� NLWOHU�
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NXOODQÕODUDN� *�h�7�)� %iyokimya Anabilim DDOÕ¶nda analiz edildi. Sonuçlar mg/dl olarak 

verildi. 

Serum hs-CRP %13URVSHF��'$'(�%HKULQJ��RWRDQDOL]|U�QGH�KD]ÕU�NLWOHU�NXOODQÕODUDN�
%L\RNLP\D�$QDELOLP�'DOÕ¶Qda analiz edildi. Sonuçlar mg/dl olarak verildi. 

      Plazma fibrinojen düzeyi, Sysmex® CA-7000 analizöründe Dade® Thrombin Reaktifi 

(Dade Behring��NXOODQÕODUDN�DQDOL]�HGLOGL. Plazma fibrinojen düzeyi  mg/dl olarak verildi. 

      .LúLOHULQ�9.ø��Y�FXW�D÷ÕUOÕ÷Õ��NJ����%R\� 2 (m) 2�IRUP�O��LOH�KHVDSODQGÕ� 
  øQV�OLQ� GLUHQFL� +20$� WHNQL÷L� LOH� oDOÕúÕOPÕúWÕU�� %X� QHGHQOH� WHVWGHQ� HQ� D]� �� J�Q�
|QFHVLQGHQ�HQ�D]�����JU�NDUERQKLGUDW�LoHUHQ�GL\HW�DOÕPÕQÕ�WDNLEHQ���-���VDDW�DoOÕN�VRQUDVÕQGD�
WHVW�\DSÕOGÕ��7HVWGHQ�HQ�D]���J�Q�|QFHVLQGHQ�D÷ÕU�HJ]HUVL]�\DSPDPDODUÕ�YH����VDDW�|QFHVLQGHQ�
VLJDUD�LoPHPHOHUL�LVWHQGL��7HVW�VÕUDVÕQGD�DQWHNXELWDO�YHQH�LQWUDNHW�WDNÕODUDN�VÕUW��VW��\DWÕUÕOGÕ��
øQWUDNHW� WDNÕODQ� YHQGHQ� �� GDNLND� DUD� LOH� �� NH]� JOXNR]� YH� LQV�OLQ� |Oo�POHUL� LoLQ� NDQ� |UQH÷L�
DOÕQGÕ����JOXNR]�YH�LQV�OLQ�GH÷HUOHULQLQ�RUWDODPDODUÕ�DOÕQDUDN�IRUP�OH�J|UH�KHVDSODQGÕ��+20$�
GH÷HULQLQ�KHVDSODQPDVÕQGD�úX�IRUP�O�NXOODQÕOPÕúWÕU� 
 

*OXNR]�G�]H\L�RUWDODPDVÕ��PPRO�O��;�øQV�OLQ�G�]H\L�RUWDODPDVÕ���8�PO�                 

                 22.5 

                                                             

 

 

 

 

 

 

 

HOMA = 
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Tablo V.�dDOÕúPD\D�$OÕQPD�Kriterleri 

 

1. 40-���\Dú�DUDVÕQGD�ROPDVÕ� 
 

2. 9.ø������NJ�P2�ROPDVÕ� 
 

3. +LSHUWDQVL\RQ�WDQÕVÕ�YH�DQWLKLSHUWDQVLI�LODo�NXOODQÕP�|\N�V�Q�Q�ROPDPDVÕ�YH�DUWHUL\HO�
NDQ� EDVÕQFÕ� |Oo�P�QGH� VLVWROLN� NDQ� EDVÕQFÕQÕQ� �� ���� PP+J� YH� GL\DVWROLN� NDQ�
EDVÕQFÕQÕQ������PP�+J�ROPDVÕ� 

 

4. 'LDEHWHV� 0HOOLWXVX� ROPDPDVÕ� YH� 2*77� VRQXFXQGD� ,*7� YH\D� '0� WDQÕVÕ� DOPDPÕú�
ROPDVÕ� 

 

5. .DUGL\RYDVN�OHU� KDVWDOÕN�� NRQMHVWLI� NDOS� \HWPH]OL÷L�� NURQLN� REVWUXNWLI� DNFL÷HU�
hastaOÕ÷Õ��PDOLJQLWH�JLEL�KDVWDOÕNODUÕQ�ROPDPDVÕ� 

 

6. .DUDFL÷HU�YH�E|EUHN�KDVWDOÕ÷Õ�ROPDPDVÕ� 
 

7. 6RQ���D\GÕU�VWHURLG�NXOODQPDPDVÕ� 
 

8. øQV�OLQ�'LUHQFL�LOH�VH\UHWWL÷L�ELOLQHQ�EDúND�ELU�KDVWDOÕ÷Õ�ROPDPDVÕ��7DEOR�,��� 
 
 

 

 

 

 

 

 

 



 35 

ø67$7ø67ø.� 
 
     Verilerin analizi SPSS 11.0�LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��7DQÕPOD\ÕFÕ� 
 
istatistikler ortalama ± standart sapma olarak belirtildi.���JUXS�DUDVÕQGD�GH÷LúNHQOHU�DUDVÕQGDNL� 
 
LVWDWLVWLNVHO�IDUNOÕOÕN�Kruskal-Wallis analizi uygulanarak test edildi. IGF-1 düzeylerinin 2 grup 
 
KDOLQGH�NDUúÕODúWÕUÕOPDVÕQGD�LVH�Mann-Whitney U�WHVWL�NXOODQÕOGÕ����JUXS�DUDVÕQGD�FLQVL\HWOHULQ� 
 
NDUúÕODúWÕUÕOPDVÕQGD��ki-kare�WHVWL�NXOODQÕOGÕ��'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNL�Pearson veya  
 
Spearman�NRUHODV\RQ�WHVWOHUL�NXOODQÕODUDN�LQFHOHQLUNHQ�KHU�ELU�JUXSWDNL�GH÷LúNHQOHU� 
 
DUDVÕQGDNL�LOLúNL�Kendall’s tau�WHVWL�LOH�LQFHOHQGL��3�GH÷HULQLQ��������ROPDVÕ�LVWDWLVWLNVHO�RODUDN� 
 
DQODPOÕ�NDEXO�HGLOGL� 
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IV. BULGULAR: 

dDOÕúPDPÕ]�� 0DUW� ����� LOH� $UDOÕN� ����� WDULKOHUL� DUDVÕQGD� *�h�7�)� øo� +DVWDOÕNODUÕ�
3ROLNOLQLNOHULQH�EDúYXUDQ����–����\DúODUÕ�DUDVÕQGDNL�WRSODP����NLúL�LOH�\DSÕOPúWÕU� 

Olgular IGF-,� G�]H\LQLQ� G�ú�N�� \�NVHN�� QRUPDO� ROXúXQD� J|UH� �� JXUXED� D\UÕOPÕúWÕU��
IGF-�� G�]H\L� G�ú�N� YH� \�NVHN� RODQ� JXUXSODUGD� ��¶úHU� NLúL� QRUPDO� RODQ� JXUXSWD� ��� NLúL�
EXOXQPDNWDGÕU� 

2OJXODUÕQ� \Dú� RUWDODPDVÕ� ������ �� ���� idi. IGF-,� G�]H\L� G�ú�N� RODQ� JUXSWD� \Dú�
RUWDODPDVÕ�46,94 ± 5,57�\ÕO��,*)-,�G�]H\L�G�]H\L�QRUPDO�RODQ�JUXSWD�\Dú�RUWDODPDVÕ�46,39 ± 

5,91�\ÕO��,*)-,�G�]H\L�\�NVHN�RODQ�JUXSWD�LVH�\Dú�RUWDODPDVÕ�47,17 ± 6,66�\ÕO�LGL� 
dDOÕúPD\D�NDWÕODQODUÕQ���¶VL��� ������NDGÕQ����¶L����������HUNHN�LGL����JUXS�DUDVÕQGD�

FLQVL\HW�GD÷ÕOÕPODUÕ�DoÕVÕQGDQ�LVWDWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ���,*)-,�G�ú�N�
RODQ� JUXSWD�������¶X� NDGÕQ���� ����¶X� HUNHN�� ,*)-I normal olDQ� JUXSWD��� ����¶L� NDGÕQ����
30,3’ü erkek, IGF-,�\�NVHN�RODQ�JUXSWD�������¶L�NDGÕQ�������¶X�HUNHN�LGL��� 

2OJXODUÕ�\DúD�J|UH���-���\Dú�YH����\Dú�YH��]HUL�RODUDN�D\ÕUGÕ÷ÕPÕ]GD�,*)-,�GH÷HUOHUL�
DUDVÕQGD�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ��S!�������,*)-,�GH÷HUOHUL tablo VI’da�J|VWHULOPLúWLU� 
 

Tablo VI.�<DúD�J|UH�,*)-,�GH÷HUOHUL 
<Dú 

 

n Minimum Maksimum Ortalama 

40-45 39 72,0 422,0 197,80  ± 98,54 

46 ve üzeri 28 91,08 350,0 206,59 ± 88,89 
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Cinsiyete göre IGF-I düzeyleri�LVH�úHNLO�4¶GH�J|VWHULOPLúWLU� 
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2OJXODUÕQ�WDQÕPOD\ÕFÕ�|]HOOLNOHUL�WDEOR�V,,¶GH�J|VWHULOPLúWLU� 
 

Tablo VII.�dDOÕúPD\D�NDWÕODQ�W�P�ROJXODUÕQ�|]HOOLNOHUL 
 

'H÷LúNHQ 2UWDODPD�'H÷HU�� Standart sapma 

<Dú��\ÕO� 46,73 ± 5,94 

9.ø��NJ�P2) 24,15 ± 1,83 

IGF-I (ng/ml) 201,47 ± 94,03 

NO (µM) 1,94 ± 1,83 

ET-I (pg/ml) 5,56 ± 2,44 

hs-CRP (mg/dl) 0,21 ± 0,22 

Fibrinojen (mg/dl) 392,99 ± 131,95 

øQV�OLQ�GLUHQFL 1,83 ± 1,04 

Total Kolesterol (mg/dl) 181,50 ± 21,00 

HDL-K (mg/dl) 53,47 ± 11,72 

LDL-K (mg/dl) 118,62 ± 25,40 

VLDL-K (mg/dl) 22,28 ± 8,28 

Trigliserit (mg/dl) 112,14 ± 41,54 
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IGF-,�G�]H\OHULQH�J|UH�JUXSODUGDNL�\Dú��FLQVL\HW��9.ø��12��(7-I, hs-CRP, fibrinojen, 

LQV�OLQ� GLUHQFL�� OLSLG� G�]H\OHUL� DUDVÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDGÕ��������
(p > 0,05) (Tablo VIII). 

 

Tablo VIII. IGF-,�G�]H\OHULQH�J|UH�GH÷LúNHQOHULQ�GD÷ÕOÕPODUÕ�� 
 

'(öøù.(1 

 

IGF-I�'hùh. 

(n=17) 

IGF-I 

NORMAL 

(n=33) 

IGF-I 

YÜKSEK 

(n=17) 

p 

'(ö(5ø 

<Dú��\ÕO� 46,94 ± 5,57 46,39 ±5,91 47,17 ± 6,66 0,797 

9.ø��NJ�P2) 23,57 ± 2,26 24,47 ± 1,36 24,10 ± 2,11 0,335 

NO (µM) 2,35 ± 1,89 1,83 ± 1,87 1,74 ± 1,71 0,485 

ET-I (ng/ml) 6,08 ± 3,05 5,54 ± 2,00 5,09 ± 2,60 0,350 

hs-CRP (mg/dl) 0,23 ± 0,30 0,20 ± 0,18 0,20 ± 0,22 0,793 

Fibrinojen (mg/dl) 422,47 ± 116,15 391,61 ± 135,57 366,18 ± 140,98 0,272 

øQV�OLQ�'LUHQFL 1,82 ± 1,02 1,79 ± 0,81 1,92 ± 1,44 0,895 

Total Kolesterol  

(mg/dl) 

180,52 ± 18,96 181,21 ± 21,99 183,05 ± 22,13 0,855 

HDL-K (mg/dl) 51,64 ± 13,62 53,42 ± 11,59 55,41 ± 10,24 0,357 

LDL-K (mg/dl) 119,64 ± 23,60 118,75 ± 27,59 117,35 ± 24,08 0,939 

VLDL-K (mg/dl) 22,82 ± 8,89 22,27 ± 8,72 21,76 ± 7,18 0,995 

Trigliserit (mg/dl) 114,41 ± 43,20 111,48 ± 43,23 111,17 ± 38,80 0,983 
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  dDOÕúPDPÕ]GDNL� W�P� SDUDPHWUHOHU� LoLQ�� ,*)-,� G�ú�N� RODQ� JUXS ile IGF-I yüksek ve 

QRUPDO�RODQ�JUXSODU�WHNHU�WHNHU�NDUúÕODúWÕUÕOGÕ÷ÕQGD�YH�GH�,*)-,�\�NVHN�RODQ�JUXS�G�ú�N�RODQ�
JUXS�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�IDUN�ROPDGÕ÷Õ�VDSWDQGÕ��S�!������.  
 

IGF-,� G�]H\L� G�ú�N� RODQ� JXUXSWD�� LQV�OLQ� GLUHQFL� LOH� 12� DUDVÕQGD� DQODPOÕ� ELr 
korelasyon varken insülin direnci ile ET-I, hs-&53�� ILEULQRMHQ� DUDVÕQGD� LOLúNL� VDSWDQPDGÕ�
(Tablo IX). 

 

Tablo IX. IGF-,� G�]H\L� G�ú�N� RODQ� JXUXSWD� LQV�OLQ� GLUHQFL� LOH� 12�� (7-I, hs-CRP, 

ILEULQRMHQ�DUDVÕQGDNL�NRUHODV\RQ 

 

ø16h/ø1�'ø5(1&ø 
 

 

r p 

NO 0,397 0,026 * 

ET-I 0,088 0,621 

hs-CRP 0,179 0,321 

Fibrinojen -0,171 0,342 

 

* p < 0.05 
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IGF-,�G�]H\L�G�ú�N�RODQ�JXUXSWD��12�LOH�KV-CRP, fibrinojen, HDL-.�DUDVÕQGD�DQODPOÕ�
bir korelasyon yoktu, ancak NO ile total-kolesterol, TG, LDL-K, VLDL-.�DUDVÕQGD�LVWDWLNVHl 

RODUDN�DQODPOÕ�IDUNOÕOÕ÷D�\RO�DoDQ�SR]LWLI�ELU�NRUHODV\RQ�VDSWDQGÕ��7DEORX). 

 

Tablo X. IGF-,� G�]H\L� G�ú�N� RODQ� JXUXSWD� 12� LOH� KV-CRP, fibrinojen, lipid 

SDUDPHWUHOHUL���DUDVÕQGDNL�NRUHODV\RQ 

 

1ø75ø.�2.6ø7 

 

 

r p 

hs-CRP 0,090 0,620 

Fibrinojen -0,112 0,536 

Total kolesterol 0,394 0,029 * 

HDL-K 0,030 0,869 

LDL-K 0,397 0,028 * 

VLDL-K 0,567 0,002 * 

Trigliserit 0,529 0,003 * 

 

* p < 0.05 
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IGF-,� G�]H\L� G�ú�N� RODQ� JXUXSWD�� (7-,� LOH� ILEULQRMHQ� YH� OLSLG� G�]H\OHUL� DUDVÕQGD�
DQODPOÕ�NRUHODV\RQ� VDSWDQPDGÕ��(7-I ile hs-&53�LOH�DUDVÕQGD�]D\ÕI�ELU�NRUHODV\RQ�J|]OHQGL��
DQFDN�EX�NRUHODV\RQ�LVWDWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��7DEOR�XI). 

 

Tablo XI. IGF-,� G�]H\L� G�ú�N� RODQ� JXUXSWD� (7-I ile hs-CRP, fibrinojen, lipid 

SDUDPHWUHOHUL�DUDVÕQGDNL�NRUHODV\RQ 

 

(1'27(/ø1-I 

 

 

r p 

hs-CRP 0,343 0,057 

Fibrinojen 0,216 0,231 

Total kolesterol 0,126 0,483 

HDL-K -0,133 0,458 

LDL-K 0,037 0,836 

VLDL-K -0,015 0,934 

Trigliserit -0,015 0,934 
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IGF-I düzeyi normal olan grupta; insülin direnci ile NO, ET-I, hs-CRP, fibrinojen 

arasÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NRUHODV\RQ�VDSWDQPDGÕ��7DEOR�XII). 

 

Tablo XII. IGF-I düzeyi normal olan gurupta insülin direnci ile NO, ET-I, hs-CRP, 

ILEULQRMHQ�DUDVÕQGDNL�NRUHODV\RQ 

 

ø16h/ø1�'ø5(1&ø 
 

 

r p 

NO 0,172 0,162 

ET-I 0,210 0,088 

hs-CRP 0,079 0,524 

Fibrinojen 0,013 0,914 
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IGF-I düzeyi normal olan grupta; NO ile hs-CRP, fibrinojen, total kolesterol, LDL-K, 

HDL-.� DUDVÕQGD� DQODPOÕ� NRUHODV\RQ� \RNWX�� 12� LOH� 7*� YH� 9/'/-.� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕ÷D�QHGHQ�RODQ�ELU�NRUHODV\RQ�VDSWDQGÕ���7DEOR�XIII). 

 

Tablo XIII. IGF-I düzeyi normal olan gurupta NO ile hs-CRP, fibrinojen, lipid 

SDUDPHWUHOHUL�DUDVÕQGDNL�NRUHODV\RQ 

 

1ø75ø.�2.6ø7 

 

 

r p 

hs-CRP -0,069 0,576 

Fibrinojen 0,002 0,988 

Total kolesterol -0,080 0,522 

HDL-K -0,267 0,031 

LDL-K -0,058 0,641 

VLDL-K 0,339 0,006 * 

Trigliserit 0,346 0,005 * 

 

* p < 0.05 
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IGF-I düzeyi normal olan grupta; ET-I ile hs-&53��ILEULQRMHQ��OLSLG�G�]H\OHUL�DUDVÕQGD�
DQODPOÕ�NRUHODV\RQ�EXOXQPDGÕ���7DEOR�;IV). 

 

Tablo XIV. IGF-I düzeyi normal olan gurupta ET-I ile hs-CRP, fibrinojen, lipid  

SDUDPHWUHOHUL�DUDVÕQGDNL�NRUHODV\RQ 

(1'27(/ø1-I 

 

 

r p 

hs-CRP 0,207 0,094 

Fibrinojen 0,142 0,245 

Total kolesterol 0,103 0,408 

HDL-K -0,052 0,675 

LDL-K 0,027 0,828 

VLDL-K -0,059 0,630 

Trigliserit -0,061 0,620 
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IGF-I düzeyi yüksek olan grupta; insülin direnci ile NO, ET-I, hs-CRP, fibrinojen 

DUDVÕQGD�DQODPOÕ�NRUHODV\RQ�VDSWDQPDGÕ��7DEOR�;V). 

 

Tablo XV. IGF-I düzeyi yüksek olan gurupta insülin direnci ile NO, ET-I, hs-CRP, 

ILEULQRMHQ�DUDVÕQGDNL korelasyon 

 

ø16h/ø1�'ø5(1&ø 
 

 

r p 

NO 0,112 0,536 

ET-I -0,037 0,837 

hs-CRP 0,130 0,476 

Fibrinojen 0,015 0,934 
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IGF-I düzeyi yüksek olan grupta; NO ile hs-CRP, fibrinojen, total kolesterol, LDL-K, 

HDL-.�DUDVÕQGD�DQODPOÕ�NRUHODV\RQ�EXOXQPDGÕ��12�LOH�7*�YH�9/'/-.�DUDVÕQGD�SR]LWLI�ELU�
NRUHODV\RQ�VDSWDQGÕ�YH�EX�NRUHODV\RQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��7DEOR�;VI). 

 

Tablo XVI. IGF-I düzeyi yüksek olan gurupta NO ile hs-CRP, fibrinojen, lipid 

SDUDPHWUHOHUL�DUDVÕQGDNL�NRUHODV\RQ 

 

1ø75ø.�2.6ø7 

 

 

r p 

hs-CRP 0,062 0,738 

Fibrinojen -0,022 0,901 

Total kolesterol -0,067 0,710 

HDL-K -0,075 0,679 

LDL-K 0,143 0,431 

VLDL-K 0,536 0,003 * 

Trigliserit 0,504 0,005 * 

 

* p < 0.05 
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IGF-I düzeyi yüksek olan grupta; ET-I ile hs-CRP, fibrinojen, liSLG�G�]H\OHUL�DUDVÕQGD�
DQODPOÕ�NRUHODV\RQ�VDSWDQPDGÕ��7DEOR�;VII). 

 

Tablo XVII. IGF-I düzeyi yüksek olan gurupta ET-I ile hs-CRP, fibrinojen, lipid 

SDUDPHWUHOHUL�DUDVÕQGDNL�NRUHODV\RQ 

 

(1'27(/ø1-I 

 

 

r p 

hs-CRP -0,138 0,453 

Fibrinojen 0,096 0,592 

Total kolesterol 0,305 0,090 

HDL-K -0,156 0,386 

LDL-K 0,127 0,482 

VLDL-K -0,037 0,836 

Trigliserit 0,015 0,934 
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øQV�OLQ� GLUHQFL� LOH� 9.ø� YH� 12� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� SR]LWLI� ELU�
NRUHODV\RQ� VDSWDQGÕ� �7DEOR� ;V,,,��� $\UÕFD� LQV�OLQ� GLUHnci ile TG ve VLDL-.� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕ÷D�QHGHQ�RODQ�]D\ÕI�ELU�NRUHODV\RQ�VDSWDQGÕ��7DEOR�;VIII). 

 

Tablo XVIII.�øQV�OLQ�GLUHQFLQLQ�GL÷HU�SDUDPHWUHOHUOH�NRUHODV\RQX 

 

ø16h/ø1�'ø5(1&ø 
 

 

r p 

9.ø 0,378 0,002 * 

NO 0,343 0,004 * 

ET-I 0,074 0,553 

hs-CRP 0,098 0,428 

Fibrinojen -0,187 0,130 

IGF-I 0,119 0,337 

Total kolesterol 0,177 0,151 

HDL-K -0,193 0,118 

LDL-K 0,090 0,468 

VLDL-K 0,294 0,016 * 

Trigliserit 0,264 0,031 * 

 

* p < 0.05 
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V��7$57,ù0$�9(�6218d� 
          Koroner, serebral,� DRUW� YH� SHULIHULN� GDPDU� KDVWDOÕNODUÕ� D\UÕ�ELOLP�GDOODUÕQÕ� LOJLOHQGLUHQ�
KDVWDOÕNODU� JLEL� J|]�NVH� GH� HW\RSDWRJHQH]OHUL�� ULVN� IDNW|UOHUL�� WHGDYL� \DNODúÕPODUÕ� YH�
ELUELUOHUL\OH�RODQ�\DNÕQ�LOLúNLOHUL�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�J�Q�P�]GH�.9+¶ODU�DGÕ�DOWÕQGD�RUtak 

RODUDN� GH÷HUOHQGLULOPHNWHGLU� (73). .9+¶ODUÕQ��� ��� NDGDUÕ� VHUHEURYDVN�OHU� N|NHQOL� LNHQ����
��¶VL�.$+¶GDQ�ND\QDNODQPDNWDGÕU�(73). KAH için en belirgin risk faktörleri dislipidemi, HT, 

'0��\Dú��VLJDUD�NXOODQÕPÕ�YH�G�ú�N�ILEULQROLWLN�DNWLYLWHGLU� 
          6RQ�\ÕOODUGD�\DSÕODQ�oDOÕúPDODUOD�,*)-,�YH�.$+�DUDVÕQGD�LOLúNL�ROGX÷X�WHVSLW�HGLOPLúWLU��
Geleneksel kardiyovasküler risk faktörleri endotel disfonksiyonu, endotel apoptozisi ve 

ER]XOPXú� HQGRWHO� ED÷ÕPOÕ� YDVN�OHU� UHDNWLYLWH\H�QHGHQ� ROXUODU (8). Bu etkilere aUDFÕOÕN� HGHQ�
faktörlerden biri de IGF-,�µLQ�D]DOPDVÕGÕU�(8). $VOÕQGD�ELUoRN�NDUGL\RYDVN�OHU�ULVN�IDNW|UOHUL��
|UQH÷LQ�RNVLGH�/'/-.��LQV�OLQ�GLUHQFL��'0��REH]LWH��VLJDUD��VHGDQWHU�\DúDP��D]DOPÕú�NRURQHU�
DNÕP�UH]HUYL�G�ú�N�VHUXP�,*)-,�G�]H\OHUL�LOH�LOLúNLOLGLr (8). IGF-I, kardiyovasküler sistem de 

dahil olmak üzere birçok organ ve dokuda eksprese edilen bir büyüme faktörüdür.  

          IGF-,�G�]H\OHUL�NURQLN�NDUDFL÷HU�KDVWDOÕ÷Õ�YH�UHQDO�\HWPH]OLNWH�D]DOGÕ÷Õ�LoLQ�EX�KDVWDODU�
oDOÕúPD\D� DOÕQPDPÕúWÕU�� $\UÕFD� .$+¶Õ� LoLQ� ELOLQHQ� ULVN� IDNW|UOHUL� RODQ� +7¶X�� '0¶X��
KLSHUOLSLGHPLVL�YH�VLJDUD�NXOODQÕP�|\N�V��RODQODU�FDOÕúPD\D�GDKLO�HGLOPHPLúWLU��%|\OHFH�,*)-

,� YH� HQGRWHO� GLVIRQNVL\RQX� GROD\ÕVÕ\OD� GD� DWHURVNOHUR]� DUDVÕQGDNL� LOLúNLQLQ� GDKD� VD÷OÕNOÕ�
LQFHOHQPHVL�VD÷ODQPD\D�oDOÕúÕOGÕ�� 
����������<Dú��FLQVL\HW�YH�EHVOHQPH�GXUXPX�VHUXP�,*)-I konsantrasyonunu etkilemektedir (43). 

<DúOD�ELUOLNWH� ,*)-,�G�]H\L� D]DOPDNWDGÕU� (38, 39). 'R÷XPGD�G�ú�N�RODQ� ,*)-I çocukluk ve 

SXEHUWH�ER\XQFD�EHOLUJLQ�úHNLOGH�DUWDUNHQ����GHNDGGDQ� LWLEDUHQ�D]DOPD\D�EDúODU� (43). Genel 

olarak IGF-,¶GHNL� EX� G�ú�ú�� \DúOD� EHUDEHU� *+� �UHWLPLQGHNL� D]DOPD� LOH� DoÕNODQPDNWDGÕU��
$WHURVNOHUR]XQ� \DúOD� ELUOLNWH� DUWDQ� VÕNOÕNWD� J|U�OPHVL� WHRULN� RODUDN� \DúOD� D]DODQ� ,*)-I 
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VHYL\HVLQLQ� DWHURVNOHUR]� JHOLúLPLQH� NDWNÕGD� EXOXQDELOHFH÷LQL� G�ú�QG�UPHNWHGLU� (38). GH 

HNVLNOL÷LQH� ED÷OÕ� RODUDN� ,*)-,¶LQ� G�ú�N� ROGX÷X� KDVWDODUGD� .9+¶D� ED÷OÕ�PRUWDOLWHQLQ� DUWÕúÕ��
IGF-,¶LQ�LVNHPLN�NDOS�KDVWDOÕ÷Õ�SDWRJHQH]LQGH�URO��ROGX÷X�KLSRWH]LQL�GHVWHNOHPHNWHGLU�(38).  

����������dDOÕúPDPÕ]GD�����-����\Dú�DUDVÕ�IGF-,�RUWDODPDVÕ���������������QJ���PO�LNHQ�����\Dú�YH�
üzerinin IGF-,� RUWDODPDVÕ����������88,9� QJ� ��PO� EXOXQPXúWXU��%X� D\ÕUÕP���\Dú� JUXEX� LoLQ�
IDUNOÕ�DOW�YH��VW� UHIHUDQV�GH÷HUOHUL�YHULOPHVL�QHGHQL\OH�\DSÕOPÕúWÕU��$\UÕFD� ,*)-,�G�ú�N�RODQ�
JUXSWDNL�\Dú�RUWDODPDVÕ��������������LNHQ�,*)-I yüksHN�RODQ�JUXSWDNL�\Dú�RUWDODPDVÕ 47,17 ± 

����¶GÕU�� /LWHUDW�UH� J|UH� \Dú� DUWWÕNoD� ,*)-,� G�]H\LQLQ� D]DOPDVÕ� EHNOHQLUNHQ� oDOÕúPDPÕ]GD�
E|\OH�ELU�VRQXo�EXOXQDPDPDVÕQÕQ�QHGHQLQL�oDOÕúPDGDNL�JUXSODU�DUDVÕQGD�EHOLUJLQ�ELU�\Dú�IDUNÕ�
oOPDPDVÕQD� ED÷OD\DELOLUL]�� (ULúNLQOHUGH� NDGÕQODU� erkeklere göre daha yüksek IGF-I 

düzeylerine sahiptirler.�dDOÕúPDPÕ]GD�NDGÕQODUGD�,*)-I düzeylerinin erkeklerden daha yüksek 

ROGX÷X�J|U�OPHNWHGLU��DQFDN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�\RNWX� 
         AWHURVNOHURWLN�OH]\RQODUÕQ�JHOLúLPLQGH�HUNHQ�G|QHPGH�ROXúDQ�YH�PDM|U�URO��RODQ�IDNW|U�
endotel disfonksiyonudur (8, 58, 63, 69).� 'RODúDQ� NDQ� YH� YDVN�OHU� G�]� NDV� K�FUHOHUL�
DUDVÕQGDNL�VWUDWHMLN�\HULQGHQ�GROD\Õ�HQGRWHO��.9+¶ÕQ�SULPHU�KHGHILGLU�(58). ET-I’in vasküler 

G�]� NDV� K�FUHOHUL� YH� ILEUREODVWODU� �]HULQGHNL� PLWRMHQLN� HWNLOHULQGHQ� GROD\Õ� DWHURVNOHURWLN�
V�UHFH� NDWNÕGD� EXOXQGX÷X� G�ú�Q�OPHNWHGLU� YH� EX� QHGHQOH� GH� DWHURVNOHURWLN� OH]\RQODUÕ�
RODQODUGD�GRODúÕPGDNL�(7-,�G�]H\OHUL�\�NVHN�EXOXQPDNWDGÕU�(19). Endotel disfonksiyonun da 

DQWLDWHURVNOHURWLN� PROHN�O� RODQ� 12¶LQ� EL\RDNWLYLWHVL� YH� VDOÕQÕPÕ� GD� D]DOPÕúWÕU� (5, 69).          

IGF-,� HQGRWHO� GLVIRQNVL\RQXQD� GH÷LúLN� \ROODUOD� NDUúÕ� NR\DELOPHNWHGLU��12� �UHWLPLQH� QHGHQ�
RODQ� \�NVHN� DILQLWHOL� HQGRWHO� ED÷OD\ÕFÕ� E|OJHOHUL� DNWLYH� HGHUHN�12� �UHWLPLQL� DUWÕUÕU�� LQV�OLQ�
VHQVLWLYLWHVLQH� QHGHQ�ROXU�� YD]RGLODWDV\RQX� LQG�NOHU�� D\UÕFD� DQWLDSRSWRWLN�YH� DQWLLQIODPDWXDU�
|]HOOLNOHUL� LOH� GH� HQGRWHO� GLVIRQNVL\RQXQD� NDUúÕ� GLUHQo� J|VWHULU� (8).� '�ú�N� VHUXP� ,*)-I’i 

nedeniyle vasküler endotelden azaOPÕú� 12� �UHWLPL�� VHUEHVW� ,*)-I düzeyleri ile 
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NDUGL\RYDVN�OHU�ROD\ODU�DUDVÕQGDNL� LOLúNL\H�NDWNÕGD�EXOXQDELOHQ�ELU�PHNDQL]PD�RODELOLU� (35). 

'ROD\ÕVÕ\OD�� ,*)-,� G�ú�NO�÷�Q�Q� NDUGL\RYDVN�OHU� KDVWDOÕN� JHOLúLPLQGH� URO� R\QDGÕ÷Õ�
G�ú�Q�O�UVH� EX� NLúLOHUGH� 12� G�]H\OHULQLQ� G�ú�N�� (7-,� G�]H\OHULQLQ� \�NVHN� ROPDVÕ�
EHNOHQPHNWHGLU��$QFDN�.9+¶Õ� RODQ�NLúLOHUGH� ,*)-I ile ET-,� G�]H\OHUL� DUDVÕQGD�ELU� LOLúNLQLQ�
J|VWHULOGL÷L� oDOÕúPD�PHYFXW� GH÷LOGLU�� %L]LP� oDOÕúPDPÕ]GD�� ,*)-,� G�]H\L� G�ú�N�� \�NVHN� YH�
normal olan gruplarda IGF-I ile NO, ET-,��DUDVÕQGD�DQODPOÕ�ELU�IDUN�VDSWDQPDGÕ��$\UÕFD��,*)-

,�G�]H\OHUL�LOH�NDUGL\RYDVN�OHU�ULVN�IDNW|UOHULQGHQ�LQV�OLQ�GLUHQFL��OLSLG�G�]H\OHUL�DUDVÕQGD�GD�
IDUNOÕOÕN� VDSWDQPDGÕ��$QFDN� ,*)-,� G�]H\L� G�ú�N� RODQ� JUXSWD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU�
fark olmDVD� GD� GL÷HU� �� JUXED� J|UH� KV-CRP, fibrinojen düzeyleri daha yüksek bulundu. Bu 

bulgu da IGF-,� G�ú�NO�÷�Q�Q� DWHURVNOHUR]D� \RO� DoÕFÕ� |QHPOL� ELU� IDNW|U� ROGX÷X� G�ú�QFHVLQL�
desteklemektedir. 

         CRP enfeksiyon, inflamasyon ve doku zedelenmesine cevap olaraN� EDúOÕFD� NDUDFL÷HU�
WDUDIÕQGDQ� �UHWLOHQ� GX\DUOÕ�� QRQVSHVLILN� DNXW� ID]� UHDNWDQÕGÕU� (40). Prospektif epidemiyolojik 

oDOÕúPDODU�� DWHURWURPERWLN� KDVWDOÕ÷ÕQ� NOLQLN� EHOLUWLOHUL� LOH� DNXW� ID]� UHDNWDQODUÕ� RODQ� &53��
fibrinojen, PAI-I ve VWF gibi inflamasyonun sistemLN�EHOLUWHoOHUL�DUDVÕQGD�J�oO��YH�VDELW�ELU�
LOLúNL�ROGX÷XQX�J|VWHUPLúWLU� (40).�&53¶QLQ�VHQVLWLI�GH÷HUOHQGLULOPHVL�YH�EL\RORMLN�|]HOOLNOHUL�
�|UQH÷LQ�VWDELO�\DUÕODQPD�]DPDQÕ�JLEL��EX�SURWHLQL�NURQLN�VXENOLQLN�LQIODPDV\RQX�J|VWHUPHGH�
NOLQLN� RODUDN� \DUDUOÕ� ELU belirteç haline getirmektedir (20). (SLGHPL\RORMLN� oDOÕúPDODUGD�
GH÷LúLN� WRSOXPODUGD�� &53¶QLQ� QRUPDOLQ� �VW� VHYL\HVLQGH� ROPDVÕQÕQ�� .9+¶ODU� LoLQ� |QF�O� ELU�
J|VWHUJH�RODELOHFH÷L�G�ú�Q�OPHNWHGLU�(20). Yüksek fibrinojen ve CRP düzeylerinin KKH ve 

aterosklerozun FLGGL\HWL� LOH� LOLúNLOL� ROGX÷X�GD� J|VWHULOPLúWLU� (76).�<XGJNLQ� YH� DUNDGDúODUÕQÕQ�
\DSWÕ÷Õ�oDOÕúPDGD��DNXW�ID]�SURWHLQOHULQLQ�G�]H\L�LOH�GLVOLSLGHPL�YH�HQGRWHO�GLVIRQNVL\RQXQXQ�
EHOLUWHoOHUL� DUDVÕQGD� SR]LWLI� \|QGH� ELU� LOLúNL� ROGX÷X� VDSWDQPÕúWÕU� (76).� dDOÕúPDPÕzda, IGF-I 

G�]H\L�G�ú�N�RODQ�JUXSWD�(7-I ile hs-&53�G�]H\L�DUDVÕQGD�SR]LWLI�\|QGH�NRUHODV\RQ�VDSWDGÕN��
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Bu durum, IGF-,�G�ú�NO�÷�Q�Q�HQGRWHO�GLVIRQNVL\RQXQGD�URO�DODQ�bu EHOLUWHoOHU�DUDFÕOÕ÷Õ\OD�
DWHURVNOHUR]D�NDWNÕVÕ�RODELOHFH÷LQL�G�ú�QG�UPHNWHGLU� 
               IGF-,�LOH�9.ø�DUDVÕQGD�ED]Õ�oDOÕúPDODUGD�LOLúNL�WHVSLW�HGLOHPH]NHQ�(35),�ED]ÕODUÕQGD�
DQODPOÕ� ELU� LOLúNL� WHVSLW� HGLOPLú� (54),� EDúND�ELU� oDOÕúPDGD� LVH� ,*)-I düzeyleri normal kilolu 

ELUH\OHUGH� 9.ø� LOH� SR]LWLI� \|QGH� LOLúNLOL\NHQ�� REH]� ELUH\OHUGH� QHJDWLI� \|QGH� LOLúNLOL�
EXOXQPXúWXU� (61). %L]LP�oDOÕúPDPÕ]GD� ,*)-,�JUXSODUÕ� LOH�9.ø�DUDVÕQGD�SR]LWLI�YH\D�QHJDWLI�
\|QGH�ELU�NRUHODV\RQ�YH�DQODPOÕ�ELU� LOLúNL� WHVSLW�HGLOPHGL��%X�GXUXPXQ�oDOÕúPD\D�DOGÕ÷ÕPÕ]�
YDNDODUÕQ�9.ø¶QLQ���¶QLQ�DOWÕQGD�ROPDVÕ�QHGHQL\OH�RODELOHFH÷LQL�G�ú�QPHNWH\L]� 
���������øQV�OLQ�GLUHQFL�� LQV�OLQH� VXEQRUPDO� EL\RORMLN�\DQÕWÕQ�ROPDVÕGÕU� (24).� øQV�OLQ� GLUHQFL� YH�
KLSHULQV�OLQHPLQLQ� DWHURVNOHUR]� YH� LVNHPLN�NDOS� KDVWDOÕ÷Õ� LoLQ� ED÷ÕPVÕ]� ULVN� IDNW|U�� ROGX÷X�
\DSÕODQ�oDOÕúPDODUOD�J|VWHULOPLúWLU�(52, 69). øQV�OLQ�GLUHQFL�VHQGURPX�LOH�.9+¶ODU�DUDVÕQGDNL�
LOLúNL� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� G�ú�N� ,*)-,� G�]H\OHULQLQ� LQV�OLQ� GX\DUOÕOÕ÷ÕQÕ� HWNLOH\HUHN�
NDUGL\RYDVN�OHU� ULVNL� DUWÕUGÕ÷Õ� G�ú�Q�OPHNWHGLU� (62).� '�ú�N� ,*)-I düzeylerinin insülin 

GLUHQFLQL� QDVÕO� DUWÕUGÕ÷Õ� QHW� GH÷ildir (62). IGF-,� G�]H\LQLQ� G�ú�NO�÷�� KLSRWDODPXV� - hipofiz 

DNVÕQGD� \HWHUVL]� QHJDWLI� IHHG� -� EDFN� VD÷OD\DUDN� *+� VHNUHV\RQXQGD� DUWÕúD� YH� LQV�OLQ�
GX\DUOÕOÕ÷ÕQGD� D]DOPD\D� QHGHQ� ROXU� (62).� dDOÕúPDPÕ]GD� KHU� �� JUXSWD� GD� JUXSODU� DUDVÕQGD�
insülin direnci yönünden fDUNOÕOÕN� VDSWDQPDGÕ�� $QFDN� IGF-I’i yüksek olan grupta IGF-I’i 

QRUPDO�YH�G�ú�N�RODQ�JUXED�J|UH� LQV�OLQ�GLUHQFLQGH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROPD\DQ�ELU�
\�NVHNOLN� YDUGÕ�� dDOÕúPDPÕ]GDNL� YDND� VD\ÕVÕQÕQ� D]� ROPDVÕ� oDOÕúPDPÕ]ÕQ� NÕVÕWOÕOÕNODUÕQGDQ�
ELULGLU��$\UÕca beslenme durumu ve genetik faktörler de IGF-,�G�]H\LQL�HWNLOH\HELOHFH÷LQGHQ�
VRQXoODUÕ� GH÷HUOHQGLULUNHQ� EX� QRNWDODUÕ� GD� J|]� |Q�QGH� EXOXQGXUPDPÕ]� JHUHNWL÷LQL�
G�ú�QPHNWH\L]�� 
��������(QGRWHO�GLVIRQNVL\RQXQD�LQV�OLQ�GLUHQFL�YH�KLSHULQV�OLQHPLQLQ�GH�NDWNÕVÕ�EXOXQPDNWDGÕU�
(4). (QGRWHO� N|NHQOL� 12� HNVLNOL÷LQLQ� LQV�OLQ� GLUHQFL� YH� HQGRWHO� GLVIRQNVL\RQX� LOH� LOLúNLOL�
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SULPHU� GHIHNW� ROGX÷X� G�ú�Q�OPHNWHGLU� (6). øQV�OLQ� GLUHQFL� YH� KLSHULQV�OLQHPLN� GXUXPODUGD�
insülin, ET-,�YH�12�ELUOLNWH�DWHURVNOHUR]�JHOLúLPLQGH� URO�R\QDPDNWDGÕU� (52).�dDOÕúPDPÕ]GD� 
IGF-I’i yüksek olan grupta NO ile TG ve VLDL-.� DUDVÕQGD� SR]LWLI� ELU� NRUHODV\RQ� WHVSLW�
HGLOGL�� øQV�OLQ� GLUHQFL� DUWWÕNoD TG, VLDL-.�� 9.ø¶QLQ� GH� DUWWÕ÷Õ� YH vücudun bir savunma 

PHNDQL]PDVÕ� RODUDN� 12’de de bir DUWÕúa neden olabilece÷L� \RUXPXQX� \DSDELOLUL]� 
dDOÕúPDPÕ]GD� D\UÕFD� OLWHUDW�U� YHULOHULQLQ� DNVLQH� IGF-,� G�]H\L� G�ú�N� RODQ� JUXSWD� 12� LOH�
LQV�OLQ�GLUHQFL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RODQ�pozitif yönde korelasyon tespit edildi, 

D\UÕFD�EX�JUXSWD�12�LOH�/'/-K, VLDL-K, TG ve WRWDO�NROHVWHURO�DUDVÕQGD da pozitif yönde 

DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOGL��%X�EXOJX�GD�\LQH�12¶LQ�ELU�VDYÕQPD�PHNDQL]PDVÕ�RODUDN�DUWÕú�
J|VWHUHELOHFH÷L�ILNULQL�DNOD�JHWLUPHNWHGLU� 
������<DSÕODQ� oDOÕúPDODUGD� LQV�OLQ� GLUHQFL� LOH� &53� YH� ILEULQRMHQ� GDKLO� DNXW� ID]� UHDNWDQODUÕ�
DUDVÕQGD�SR]LWLI�\|QGH�ELU�LOLúNL�WHVSLW�HGLOPLúWLU (20). $QFDN�EL]�oDOÕúPDPÕ]GD�LQV�OLQ�GLUHQFL�
LOH�LQIODPDV\RQ�EHOLUWHoOHUL�DUDVÕQGD�E|\OH�ELU�LOLúNL�WHVSLW�HWPHGLN� 
         $\UÕFD� oDOÕúPDPÕ]GD� LQV�OLQ� GLUHQFL� LOH� 9.ø� DUDVÕQGD� DQODPOÕ� Eir korelasyon tespit 

HGLOGL��%X� EXOJXQXQ� oDOÕúPDPÕ]ÕQ� RULMLQDO� EXOJXVXQX� ROXúWXUGX÷XQX� G�ú�QPHNWH\L]� Çünkü 

oDOÕúPDPÕ]GD� 9.ø� �� ��� NJ�m2� RODQODUÕ� LQFHOHGLN�� DQFDN� ELOLQGL÷L� JLEL� LQV�OLQ� GLUHQFL�
JHQHOOLNOH�REH]LWH� LOH�ELUOLNWHGLU��2�KDOGH�REH]LWH�VÕQÕUÕQD�JHOPHGHQ�9.ø������RODQODUGD�ELOH�
LQV�OLQ� GLUHQFLQLQ� PHYFXW� RODELOHFH÷LQL� YH� EXQXQ� GD� DWHURVNOHUR]D� QHGHQ� RODELOHFH÷LQL�
söyleyebiliriz. 

Sonuç olarak IGF-,�G�ú�NO�÷�Q�Q�HUNHQ�G|QHP�DWHURVNOHUR]XQ�EHOLUOHQPHVLQH�NDWNÕGD�
EXOXQDELOHFH÷L� DQFDN� EX� NLúLOHULQ� X]XQ� G|QHPOL� WDNLSOHULQLQ� \DSÕODFD÷Õ� oDOÕúPDODUOD� JHUoHN�
ULVNLQ�RUWD\D�NRQDELOHFH÷L�G�ú�Q�OP�úW�U� 
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VI. ÖZET: 

Ateroskleroz; KAH, PDH ve AMI’ne neden olabilen, kompleks ve kronik bir süreçtir. 

$WHURVNOHUR]XQ� JHOLúLPLQGH� HUNHQ� G|QHPGH� ROXúDQ� YH� PDM|U� URO�� RODQ� IDNtör endotel 

GLVIRQNVL\RQXGXU��12��UHWLPLQLQ�EX�G|QHPGH�D]DOGÕ÷Õ��,*)-,¶LQ�12��UHWLPLQL�VWLPXOH�HWWL÷L�
ve bu nedenle de IGF-,� YH� HQGRWHO� GLVIRQNVL\RQX�� GROD\ÕVÕ\OD GD� DWHURVNOHUR]� JHOLúLPL�
DUDVÕQGD LOLúNL� RODELOHFH÷L� G�ú�Q�OPHNWHGLU�� IGF-,� LOH� .$+� DUDVÕQGD� LOLúNL� ROGX÷X� \DSÕODQ�
oDOÕúPDODUOD� J|VWHULOPLúWLU�� $\UÕFD� ateroskleroz patogenezinde insülin direnci ve endotel 

GLVIRQNVL\RQXQXQ�PHUNH]L�ELU�URO�DOGÕ÷ÕQD�GDLU�ELOJLOHU�JLGHUHN�DUWPDNWDGÕU� 
dDOÕúPDPÕ]a IGF-,�G�]H\L�G�ú�N�YH�\�NVHN���¶úHU�NLúL� LOH�QRUPDO�RODQ����NLúL dahil 

HGLOPLúWLU�� dDOÕúPDPÕ]GD� VHUXP� ,*)-,� G�]H\LQL� HWNLOHGL÷L� ELOLQHQ� '0�� NURQLN� NDUDFL÷HU�
KDVWDOÕ÷Õ�YH�NURQLN�E|EUHN�KDVWDOÕ÷Õ�RODQODU�LQFHOHPH�GÕúÕ�EÕUDNÕOGÕ. Endotel disfonksiyonunun 

belirteçlerinden olan NO ve ET-I ile IGF-,� DUDVÕQGD� YH� \LQH, endotel disfonksiyonuna 

GROD\ÕVÕ\OD�GD�DWHURVNOHUR]D�NDWNÕVÕ�ROGX÷X�ELOLQHQ�ULVN�IDNW|UOHULQGHQ�&53� lipid düzeyleri ve 

fibrinojen düzeyleri ile IGF-,�DUDVÕQGDNL�LOLúNL�LQFHOHQdi 

. IGF-I düzeyleri ile NO, ET-I, hs-CRP, fibrinojen ve lipid düzeyleri DUDVÕQGD� LOLúNL�
bulunamaGÕ��Ancak IGF-I düzeyi yüksek olan grupta NO ile TG ve VLDL-.�DUDVÕQGD pozitif 

bir korelasyon tespit edildi. $\UÕFD� OLWHUDW�U� EXOJXODUÕQÕQ� WHUVLQH� ,*)-,� G�]H\L� G�ú�N� RODQ�
JUXSWD�12�LOH�LQV�OLQ�GLUHQFL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕ÷D�QHGHQ�RODQ�SR]LWLI�
ELU� NRUHODV\RQ� YDUGÕ�� YH bu grupta endotel disfonksiyonunun belirteçlerinden olan NO ile 

LDL-K, VLDL-.��7*�YH�WRWDO�NROHVWHURO�DUDVÕQGD�da DQODPOÕ�ELU�LOLúNL�EXOXQGX��Bu bulgular, 

EX�NDUGL\RYDVN�OHU� ULVN� IDNW|UOHULQLQ�DUWÕúÕna ikincil olarak, özellikle erken dönemde NO’in 

ELU�VDYXQPD�PHNDQL]PDVÕ�RODUDN�DUWDELOHFH÷LQL�G�ú�QG�UP�úW�U��IGF-I düzeyleri ile hs-CRP, 

fibrinojen ve lipid düzeyleri DUDVÕQGD�ELU� LOLúNL�EXOXQDPDGÕ�DQFDN� ,*)-,¶L� G�ú�N�RODQ�JUXSWD�
GL÷HU� �� JUXED� J|UH� KV-CRP, fibrinojen düzeyleri daha yüksek bulundu. Yine IGF-,¶L� G�ú�N�
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olan grupta  ET-I ile hs-&53�G�]H\L�DUDVÕQGD�SR]LWLI�ELU�LOLúNL�VDSWDQGÕ. Bu bulgular ise IGF-I 

G�ú�NO�÷�Q�Q� EX� EHOLUWHoOHU� �]HULQGHQ� DWHURVNOHUR]D� NDWNÕGD� EXOXQDELOHFH÷LQL�
G�ú�QG�UP�úW�U��ÇalÕúPDPÕ]ÕQ�RULMLQDO�EXOJXVX� LVH� LQV�OLQ�GLUHQFL� LOH�9.ø�DUDVÕQGD�DQODPOÕ�
bir korelasyon tespit edilmesiydi. 

Sonuç olarak IGF-,�G�ú�NO�÷�Q�Q�HUNHQ�G|QHP�DWHURVNOHUR]XQ�EHOLUOHQPHVLQH�NDWNÕGD�
EXOXQDELOHFH÷L� DQFDN� EX� NLúLOHULQ� X]XQ� G|QHPOL� WDNLSOHULQLQ� \DSÕODFD÷Õ� oDOÕúPDODUOD� JHUoHN�
ULVNLQ�RUWD\D�NRQDELOHFH÷L�G�ú�Q�OP�úW�U� 
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