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LepWLQ�� =KDQJ� YH� DUN� ������� WDUDIÕQGDQ� WDQÕPODQGÕNWDQ� VRQUD� �]HULQGH� JHQLú� LQFHOHPHOHU�
\DSÕODQ� REH]LWH� JHQLQLQ� ���� DPLQRDVLWOL� KRUPRQDO� SURWHLQ� �U�Q�G�U�� %DúODQJÕoWD� GR\JXQOXN� YH�
HQHUML�GHQJHVL� LOH� LOJLOL�ROGX÷X�WDQÕPODQDQ�OHSWLQLQ�DGLSRVLWOHUGHQ�KLSRWDODPXVD feedback etki ile 

DQWLREH]LWH�IDNW|U��ROGX÷X�LOHUL�V�U�OP�úW�U��$UWDQ�NDQÕWODU��KHP�KD\YDQODUGD�KHP�GH�LQVDQODUGD�
Y�FXW� D÷ÕUOÕ÷Õ� YH� \L\HFHN� DOÕúÕ� G�]HQOHQPHVLQGH� oRN� |QHPOL� ELU� KRUPRQ� RODQ� OHSWLQLQ� |QHPLQL�
YXUJXODPDNWDGÕU��7UD\KXUQ�YH�DUN��������'L÷er araúWÕUPD�VRQXoODUÕQD�J|UH�OHSWLQ�PHWDEROL]PDQÕQ�
düzenlenmesinde (Kamohara ve ark 1997), cinsel geliúPHGH��0DQW]RURV�YH�DUN 1997), üremede 

(Chehab ve ark 1996), hematopoiesizte (Gainsford ve ark 1996), immünitede (Lord ve ark 1998), 

gastrointestinal fonksiyonlarda (Bado ve ark 1998), sempatik aktivasyonda (Collins ve ark 1996) 

ve anjiogenezde (Sierra-+RQLQPDQQ�YH�DUN�������URO�R\QDPDNWDGÕr. 
<D÷�K�FUHOHUL�WDUDIÕQGDQ��UHWLOHQ�YH�Y�FXGXQ�HQHUML�GHQJHVLQLQ�G�]HQOHQPHVLQGH�WHPHO�ELU�

rol oynayan leptin hormonunun ürHPH�VLVWHPL��]HULQGH�GH�|QHPOL�HWNLOHUH�VDKLS�RODELOHFH÷L�LOHUL�
V�U�OPHNWHGLU��%DUDVK�YH�DUN��������hUHPH�VLVWHPL�LOH�RODQ�ED÷ODQWÕODUÕQÕ�LQFHOH\HQ�LON�oDOÕúPDODU�
OHSWLQ�HNVLNOL÷L�RODQ�RE�RE�IDUHOHUGHNL�oDOÕúPDODUGÕU��%X�IDUHOHU�VHNV�HO�ROJXQOX÷D�HULúHPH]Oer ve 

LQIHUWLOGLUOHU�� hUHPH� YH� JRQDGRWURSLQ� KRUPRQ� VHYL\HOHUL� GH� G�ú�NW�U�� )DNDW� OHSWLQ� X\JXODPDVÕ�
VWHULOLWH\L� RUWDGDQ� NDOGÕUÕU�� 'XUXP� LQVDQODUGD� GD� EHQ]HUOLN� J|VWHULU� �:DGD� YH� DUN� �������
Hipotalamus hipofiz üreme eksenindeki leptin reseptörlerinin lokalizasyonu leptinin üreme 

VLVWHPLQGH� |QHPOL� ELU� Q|URHQGRNULQ� URO�Q�Q� RODELOHFH÷LQL� J|VWHULU� �'DUUHO� YH� DUN� ������� 6ÕoDQ�
WHVWLVOHULQGH� YH� OH\GLJ� K�FUHOHULQGH� OHSWLQ� UHVHSW|UOHULQLQ� WDQÕPODQPDVÕ� EX� KRUPRQ� LOH� HUNHN�
�UHPH�VLVWHPL�DUDVÕQGD�PXKWHPHO�LOLúNLQLQ�GHOLOidir (Caprio ve ark 1999). Leptinin GnRH, LH ve 

)6+� VDOÕQÕPÕQÕ� X\DUDUDN� KHP� HUNHN�� KHP� GH� GLúLOHUGH� SXEHUWH\L� EDúODWDQ� J�oO�� VLQ\DOOHU�
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ROXúWXUGX÷XQD� GLNNDW� oHNLOPHNWHGLU� �<X� YH� DUN� ������� $QFDN� OHSWLQ� G�]H\OHUL� \|Q�QGHQ�
FLQVL\HWOHU� DUDVÕQGD� IDUNOÕOÕNODU� V|z konusudur. Erkeklerde leptin seviyesi çocukluk döneminde 

EDúOD\ÕS�SXEHUWHQLQ�HUNHQ� VDIKDVÕQGD�HQ�\�NVHN� VHYL\H\H�XODúÕUNHQ� �GDKD� VRQUD�D]DOPDNWDGÕU�YH�
VRQXoWD� OHSWLQ� VHYL\HOHUL� GLúLOHUGH� HUNHNOHUH� J|UH� �-�� NDW� GDKD� \�NVHN� EXOXQPDNWDGÕU� �%OXP�YH�
ark 1997; Isidori ve ark 2000). Puberteden sonra serum testosteron ve testis hacmi leptin seviyesi 

LOH�WHUV�LOLúNLOLGLU��%OXP�YH�DUN��������*HQo�HUNHNOHUGH�HNVRMHQ�WHVWRVWHURQ�X\JXODPDVÕQÕQ�SOD]PD�
OHSWLQ� G�]H\OHULQGH� |QHPOL� ELU� D]DOPD\OD� VRQXoODQGÕ÷Õ� ELOGLULOLUNHQ� (Luukkaa ve ark 1998), bir 

EDúND� oDOÕúPDGD� OHSWLQLQ� VD÷OÕNOÕ� HUNHNOHUGH� WHVWRVWHURQ� VDOÕQÕPÕQÕ� EDVNÕODGÕ÷Õ�� DQFDN�
WHVWRVWHURQXQ� VHUXP� OHSWLQ� G�]H\OHUL� �]HULQGH� EHOLUOH\LFL� ELU� IDNW|U� ROPDGÕ÷Õ� LOHUL� V�U�OPHNWHGLU�
(Van Den Saffele ve ark1999). Sonuç olarak gHUoHNOHúWLULOHQ� DUDúWÕUPDODUÕQ� VRQXoODUÕ� oHOLúNLOL�
ROPDNOD�EHUDEHU��OHSWLQ�LOH�HUNHN��UHPH�VLVWHPL�DUDVÕQGDNL�ELU�LOLúNLQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU�� 

5DWODUGD� WHN� WDUDIOÕ� V�UUHQDOHNWRPL�� NDVWUDV\RQ� YH� WHVWRVWHURQ� X\JXODPDVÕQÕQ� OHSWLQ�
VDOÕQÕPÕ� �]HULQGHNL� HWNLOHULQL� RUWD\D� NR\DELOPHN� DPDFÕ\OD� JHUoHNOHúWLULOHQ� EX� oDOÕúPD� NRQX\OD�
LOJLOL�ELOLQHQOHUH�GH�NDWNÕ�VD÷OD\DELOHFHNWLU�� 
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���/ø7(5$7h5��%ø/*ø 
2.1. Leptin 

/HSWLQ�� DGLSR]� GRNX� WDUDIÕQGDQ� VHQWH]OHQHQ� YH� VHUEHVWOHQHQ� \DNÕQ� ]DPDQGD� WDQÕPODQPÕú 
SURWHLQ�\DSÕOÕ�ELU�KRUPRQGXU��)XQDKDVKL�YH�DUN�������+D\QHV�YH�DUN�������.DSODQ�������7ULWRV�
ve ark 1997). 

$GLSR]� GRNXQXQ� ELU� KRUPRQ� VDOJÕOD\DUDN� Y�F�W� D÷ÕUOÕ÷ÕQÕ� NRQWURO� HGHELOHFH÷L� ILNUL� LON�
RODUDN������\ÕOÕQGD�RUWD\D�DWÕOPÕú�YH�OLSRVWDWLN�WHRUL�DGÕQÕ�DOPÕúWÕU��7ULWRV�YH�DUN������� 

YaklaúÕN� ��� \ÕO� VRQUD�� QRUPDO� YH� JHQHWLN� RODUDN� REH]� IDUHOHU� NXOODQÕODUDN� \DSÕODQ�
SDUDELR]LV� GHQH\OHULQGH� OLSRVWDWLN� WHRUL\L� GHVWHNOH\HQ� VRQXoODU� HOGH� HGLOPLú� YH� KRUPRQDO� ELU�
IDNW|U�Q�LúWDK�VLQ\DOL�RODUDN�HWNL�HGHELOHFH÷i öne V�U�OP�úW�U��Considine ve Caro 1997, Schwartz 

ve Seeley 1997, Tritos ve ark 1997). 

����� \ÕOÕQGD� )ULHGPDQ� JUXEXQGDQ� =KDQJ� YH� DUNDGDúODUÕ� ������� VÕoDQODUGD� \DSWÕNODUÕ�
SR]LV\RQHO�NORQODPD�\|QWHPL�LOH�úLúPDQOÕN�JHQLQL�YH�EX�JHQLQ�����DPLQRDVLWWHQ�ROXúDQ��U�Q�Qü 

leptin hormRQX�RODUDN�WDQÕPODPÕúODUGÕU��+D\QHV�YH�DUN��������.DSODQ�������Tritos ve ark 1997). 

/HSWLQ�IDUH�YH�LQVDQ�SOD]PDVÕQGD����N'$¶OXN�PROHN�OHU�D÷ÕUOÕ÷D�VDKLp bir protein olarak 

dolaúÕr (Meister 2000). 

/HSWLQ��<XQDQFD�]D\ÕI�DQODPÕQD�JHOHQ�OHSWRV�NHOLPHVLQGHQ�W�UHWLOPLúWLU� 
2.1.1 Leptin Reseptörleri  

Leptin reseptörleri (Ob-5�� NODV� ,� VLWRNLQ� UHVHSW|U� IDPLO\DVÕQÕQ�ELU� �\HVLGLU� �)U�KEHFN�YH�
ark 1998). 

I125 –OHSWLQ� ED÷layan bölgelerin gösterilmesinden sonra leptin reseptörleri ekspresyon 

NORQODPDVÕ�NXOODQÕODUDN�LON�RODUDN�IDUH�NRURLG�Sleksusundan izole edilmiúWLU��Meister 2000). 

Ob-Ra, Ob-Rb, Ob-Rc, Ob-Re ve Ob-5I�ROPDN��]HUH�DOWÕ�YDU\DQWÕ�EXOXQPDNWDGÕU( Haynes 
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ve ark 1997). 

/HSWLQ� PHWDEROLN� HWNLOHULQLQ� oR÷unu merkezi sinir sisteminde ve periferik dokularda 

�DNFL÷HU�� E|EUHN�� NDUDFL÷HU�� SDQNUHDV�� DQGUHQDO� EH]OHU�� RYHUOHU�� KHPDWRSRLHWLN�K�FUHOHU��EXOXQDQ�
spesifik reseptörlerle etkileúHUHN�J|VWHULU��7HNHU�YH�DUN�����). 

Leptin reseptörleri, beyin hipotalamus bölgesindeki arkuat nükleus (ARN), ventromedial 

nükleus (VMN), paraventriküler nükleus (PVN), lateral hipotalamik nükleus (LHA), ventral 

SUHPDPLOOHU�Q�NOHXV�YH�GRUVRPHGLDO�Q�NOHXVGD��'01��EXOXQPDNWDGÕr (Haynes ve ark 1997). 

�������/HSWLQLQ�(WNL�0HNDQL]PDVÕ  
Leptin kan-beyin bariyerinin konsantrasyon gradyentine göre geçerek hipotalamusa etki 

HGHU�� /HSWLQ� UHVHSW|UH� ED÷ODQGÕNWDQ� VRQUD� -DQXV� .LQDVH¶Õ� �-$.�� DNWLYH� HGHU�� /HSWLQ�
UHVHSW|UOHULQLQ� K�FUH� GÕúÕ� PHPEUDQ� LoL� YH� LQWUD� VLWRSOD]PLN� E|O�POHUL� YDUGÕU�� /HSWLQ� UHVHSW|U��
K�FUH� GÕúÕ� SDUoDVÕQD� ED÷ODQGÕNWDQ� VRQUD�� UHVHSW|U�Q� VLWRSOD]PLN� NÕVPÕQD� WLUR]LQ� IRVIRULODV\RQX�
ROXúXU�� )RVIRWLUR]LQL� ³VLJQDO� YH� WUDQVNULSVL\RQ� DNWLYDW|U�� ´� �67$7� 3, 5 ve 6 proteinlerine 

ED÷ODQÕU�%X�SURWHLQOHU�GPHU�KDOLQGH�UHVHSW|UOHUGHQ� �D\UÕODUDN�Q�NOHXVD�JLUHUOHU�YH�KHGHI�JHQGHNL�
DNA’da “67$7� UHVSRQLVLYH� HOHPHQWV´� E|OJHVLQGH� WUDQVNULSVL\RQX� EDúODWÕUODU�� 67$7¶ÕQ�
DNWLYDV\RQX� OHSWLQ� GR]XQD� ED÷OÕGÕU�� /HSWLQ� UHVHSW|UOHUL� LOH� Q|URWUDQVPLWWHU� �Q|URPRGXODW|U�
�U�QOHUL�\DSDQ�JROJL�DSDUDWÕ�Q|URQ� LoLQGH�ELUELULQH�oRN�\DNÕQGÕU��/HSWLQLQ�EX��U�QOHU�YDVÕWDVÕ� LOH�
HWNLVLQL�J|VWHUGL÷L�Lleri sürülmektedir (Früchbeck ve ark 1998). 

2.1.3. Leptin Serbestlenmesi  

/HSWLQ�� KLSRWDODPXVWD� EXOXQDQ� |]HO� UHVHSW|UOHULQGHQ� DOGÕ÷Õ� VLQ\DO� VRQUDVÕQGD� EH\D]� \D÷�
GRNXVXQGDQ��UHWLOPHVLQH�NDUúÕOÕN�oRN�D]�PLNWDUGD�GD�NDKYHUHQJL�ya÷ dokusundan üretilmektedir 

(Auwerx ve Steals 1998). 

<D÷ hücresinden lHSWLQLQ� VDOJÕODQPDVÕ� �-3 adrenerjik resept|U� DUDFÕOÕ÷Õ\OD� ROXU�� �-3 

aGUHQHUMLN�UHVHSW|U�DJRQLVWLQLQ�OHSWLQ�P51$�\DSÕPÕQÕ�D]DOWWÕ÷Õ�J|VWHULOPLúWLU (Prolo ve ark 1998). 
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Leptin diurnal ve ultradiyan bir ritme sahip olup (Rexfor ve Jeffery 2000) yaklaúÕk olarak 

��� GDNLNDGD� GDOJD� úHNOLQH� SXOVDWLO� ELU� VDOJÕODQPD� J|VWHULU�� 6HUXP� OHSWLQ� VHYL\HVL� JHFH� \DUÕVÕ� YH�
VDEDKÕQ�HUNHQ�VDDWOHULQGH�HQ�\�NVHN��|÷OH�VDDWOHULQH�\DNÕQ�]DPDQGD�|÷OH�VRQUDVÕ�RUWDODUÕQD�NDGar 

en düúük düzeyde seyreder (Frühbeck ve ark 1998). 

/HSWLQ�VHYL\HVL�\D÷�GRNXVX�NLWOHVL�LOH�SR]LWLI�RODUDN�LOLúNLOLGLU��2EH]�LQVDQODU�GDKD�\�NVHN�
OHSWLQ�P51$¶VÕQD�YH�SOD]PD� OHSWLQ� VHYL\HOHULQH�VDKLSWLUOHU��%XQD�NDUúÕOÕN�DoOÕN�V�UHsince leptin 

VHYL\HOHUL� KÕ]OD� G�úHU� �Meister 2000). Üretilen leptin kanla taúÕQÕU�YH�EH\LQ��]erinde direkt etki 

J|VWHULU��)XQDKDVKL�YH�DUN�������øQVDQODUGD�OHSWLQLQ�\DUÕODQPD�|PU�����������GDNLNDGÕr (Prolo ve 

ark 1998). 

2.2. Leptinin Fizyolojik Fonksiyonlar Üzerine Etkisi  

�������/HSWLQLQ�.DOVL\XP�YH�.HPLN�0HWDEROL]PDVÕ�LOH�øOLúNLVL 

ÇeúLWOL� NDQÕWODUD� J|UH�� NHPLNOHULQ� \HQLGHQ� ROXúXPX� YH� EXQD� ED÷OÕ� RODUDN� LVNHOHW�
homeostazisi, endokrin ve/veya humoral faktöUOHU� WDUDIÕndan yönetilmektedir� �'R÷UXHO� ������
Riggs YH� 0HOWRQ� ������� $QWURSRPHWULN� YH� PHWDEROLN� IDNW|UOHU� DUDVÕQGD� Y�FXW� D÷ÕUOÕ÷Õ� NHPLN�
\R÷XQOX÷unun temel belirleyicisidir (Mazess ve ark 1987). Obezlerde, obezite oluúXPX�\ÕOODUÕQGD�
GDKD� ID]OD� NHPLN� ROXúPDNWDGÕU� YH� \DúDPÕQ� GDKD� VRQUDNL� G|QHPOHULQGH�kemik kayEÕ� RUDQÕ� GDKD�
\DYDúWÕU� �7UHPROOLHUHV� YH� DUN� ������� %X� HWNLOHU�� NDV� NLWOHVLQGHQ� oRN� \D÷ kitlesi ile ilgili 

görünmektedir (Reid ve ark 1992). Bu güne kadar obezitenin koruyucu etkisi oldukça úDúÕUWÕFÕGÕU�
YH� DGUHQDO� DQGURJHQOHULQ� SHULIHUDO� \D÷� GRNXVXQGD� HVWURJHQOHUH� G|Q�úPHVL� YH\D� PHNDQLNDO�
\�NOHQPH�IDNW|UOHUL�LOH�DoÕNODQDELOLU��$QFDN�EX�LNL�PHNDQLN�PRGHO�REH]LWH�YH�DUWDQ�NHPLN�PLQHUDO�
\R÷XQOX÷X� DUDVÕQGDNL� LOLúNL\L� WDP� RODUDN� DoÕNODPDPDNWDGÕU�� d�QN�� \D÷� NLWOHVL� YH� NHPLN�
\R÷XQOX÷X� DUDVÕQGD�� |VWURMHQ� GXUXPX� D\DUODQGÕNWDQ� VRQUD� GD� ELU� ED÷� EXOXQPDNWDGÕU� �'R÷UXHO�
2003, Reid ve ark 1992) ve bu iliúNL�KHP�NLOR�DOÕQDQ�KHP�GH�NLOR�DUWÕúÕ�ROPD\DQ�E|OJHOHUGH�HúLW�
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GHUHFHGH� YDUOÕ÷ÕQÕ� V�UG�UPHNWHGLU�� �+ÕD� YH� DUN� ������ /HSWLQ�� Y�FXW� \D÷ODUÕ� LOH� SR]LWLI� RODUDN�
ED÷ODQWÕOÕ� ROGX÷XQGDQ� YH� UHSURG�NWLI� KRUPRQDO� UHJ�ODV\RQXQD� NDWÕOGÕ÷ÕQGDQ� GROD\Õ�� LVNHOHW�
IL]\RORMLVLQGHNL�URO�Q�Q�WDQÕPODQPDVÕ�JLGHUHN�GDKD�ID]OD�LOJL�oHNPHNWHGLU� 

7KRPDV� YH� DUN� ������� LQVDQ� NHPLN� LOL÷i hücreleri hM52-12 hücreleri üzerinde insan 

rekombinant leptinin rolüQ�� LQFHOHPLúOHUGLU�� %X� K�FUH� JUXEX� RVWHREODVW� YH\D� DGLSR]� IHQRWLSL�
RODUDN� IDUNOÕODúPD�SRWDQVL\HOLQH� VDKLSWLU� �'R÷UXHO� �������6WURPDO� �ED÷�GRNXVX��K�FUHOHUH� OHSWLQ�
X\JXODQPDVÕ�P51$�YH�OHSWLQ�UHVHSW|U��LoLQ�SURWHLQ�ROXúPDVÕ��D\UÕFD�DGLSRVLW�IHQRWLSH�NDUúÕ�VHçici 

RVWHREODVW� IDUNOÕODúPDVÕQGD� DUWÕú� úHNOLQGH� VRQXoODQPÕúWÕU�� K06�-12 hücrelerinde yer alan erken 

\DQÕW�JHQL�FEID�¶LQ��.RPRUL YH�DUN�������EXOXQPDPDVÕ�YH�DONDOHQ�IRVIDWD]�LOH�RVWHRNDOVLQ�YDUOÕ÷Õ�
QHGHQL\OH� IDUNOÕODúPDQÕQ� ROJXQODúPD� HYUHVLQGH� JHUoHNOHúWL÷L� VRQXFX� oÕNDUÕOPÕúWÕU�� g]HW� RODUDN�
Holloway� YH� DUN� ������¶QÕn� EXOJXODUÕna göre leptin, kemik üzerinde kültürlerde insan 

mononükleer hücrelerinin osteoklastogenezisini önleyebilmektedir.  

 5HVHODQG� YH� DUN� ������¶QÕn� EXOJXODUÕna göre, kültür içinde izole edLOPLú� LQVDQ�
RVWHREODVWODUÕ��KHP�OHSWLQ�KHP�GH�OHSWLQ�UHVHSW|U���UHWHELOPHNWHGLU��%X�EXOJX�WHN�ELU�QRNWD�]DPDQ�
LOH� VÕQÕUOÕGÕU� YH� OHSWLQ� ROXúXPX� RVWHREODVW� IDUNOÕODúPDVÕQGDNL� PLQHUDOL]DV\RQ� YH�YH\D� RVWHRVLW�
JHoLúL�V�UHVL�LOH�NÕVÕWODQDELOGL÷L�LOHUL�V�U�OP�úW�r.  

 'HQH\OHUGHQ�HOGH�HGLOHQ�LON�NDQÕWODUD�J|UH��OHSWLQ��RVWHREODVWODUÕ�NHQGLOL÷LQGHQ�X\DUPD�YH�
RVWHRNODVW� IDUNOÕODúPDVÕQÕ� |QOHPH� NDSDVLWHVLQH� VDKLS� ELU� KRUPRQGXU�� %X� EXOJXODUÕQ� WRSODQPDVÕ�
VRQXFXQGD� OHSWLQ��DQDEROLN�YH� LVNHOHW�NRUX\XFX�IRQNVL\RQODUÕQÕ�GR÷Uudan etkileme potansiyeline 

VDKLS� RODELOLU�� 2EH]LWH� YH� NHPLN�PLQHUDO� GDQVLWHVL� DUDVÕQGD� ELU� ED÷� ROGX÷X� LoLQ�� OHSWLQLQ� Y�FXW�
NRPSR]LV\RQX� YH� NHPLN�PLQHUDO� GDQVLWH� DUDVÕQGDNL� GHQJH\L� \|QHWWL÷L� LOHUL� V�U�OHELOLU� �'R÷UXHO�
2003). 

 +D\YDQODU� �]HULQGH� \DSÕlan ilk� GHQH\� VRQXoODUÕQGDQ� HOGH� HGLOHQ� NDQÕWODUD� J|UH�� OHSWLQ��
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NHPLUJHQ� LVNHOHWOHUL� �]HULQGH� SRWDQVL\HO� ELU� \|QHWLP� ROXúWXUPDNWDGÕU�� %X� YHULOHUH� J|UH�� OHSWLQ�
DNVL\RQX�\Dú�YH� W�U� IDUNODUÕQD�� X\JXODPDQÕQ� ]DPDQODPD�YH� \|QWHPLQH�ED÷OÕGÕU��/HSWLQ�SHULIHUDO�
olarak uygXODQGÕ÷ÕQGD� DQDEROLN� YH�YH\D� LVNHOHW� NRUX\XFX� RODUDN� J|U�QPHNWHGLU�� DQFDN� VDQWUDO�
X\JXODPDGD� QHJDWLI� HWNLOHU� RUWD\D� oÕNPDNWDGÕU��%X� QHGHQOH�� NHPLN� �]HULQGHNL� QHW� VRQXo�� VHUXP�
leptin konsantrasyonu ve kan-EH\LQ� EDUL\HU� JHoLUJHQOL÷LQH� ED÷OÕ� RODUDN�� SR]LWLI� Seriferal ve 

QHJDWLI� VDQWUDO� HWNLOHULQ� NRPELQDV\RQXQD� VHNRQGHU� RODELOLU�� /HSWLQLQ� HWNLOHUL� GL÷HU� KRUPRQODUÕQ�
YDUOÕ÷ÕQD� ED÷OÕ� J|U�QPHNWHGLU�� LVNHOHW� �]HULQGHNL� HWNLOHULQ� EHOLUOHQPHVL� LoLQ�� OHSWLQ-hormon 

HWNLOHúPHOHULQLQ�GH�GHWD\OÕ�RODUDN�EHOLUOHQPHVL�JHUHNOLdir ('R÷UXHO������� 

 .DQÕWODUD� J|UH�� OHSWLQ� LQVDQ� IHWDO� JHOLúPH� V�UHFLQGH� |QHPOL� ELU� E�\�PH� IDNW|U�� RODELOLU��
*|EHN�NRUGRQX�NDQ� OHSWLQ�NRQVDQWUDV\RQX�YH� \HQLGR÷DQ�EHEHNOHULQ� D÷ÕUOÕ÷Õ��Y�FXW� NLWOH� LQGHNVL�
�%0,��YH�NROGDNL�\D÷��GHULDOWÕ�\D÷�GRNXVX�NDOÕQOÕ÷Õ��DUDVÕQGD�SR]LWLI�ELU�NRUHODV\RQ�VDSWDQPÕúWÕU 
�+DVVLQN�YH�DUN��������)HWDO�OHSWLQ�NRQVDQWUDV\RQXQXQ�WHPHO�EHOLUOH\LFLVL�\D÷ kütlesi birikimidir. 

2JXHK� YH� DUN� ������¶Õ� IHWDO� NDQ� OHSWLQ� G�]H\OHULQL�� WLS� ,� SUR-kollagenin (PICP, kemik 

IRUPDV\RQXQXQ� ELU� PDUNHUÕ) karboksi-uçlu talopeptid ve tip I kollagenin (ICTP, kemik 

UH]RUEVL\RQXQXQ� PDUNHUÕ�� G�]H\OHULQL� |OoP�úW�U�� 6RQXoODUD� J|UH�� OHSWLQ� NRQVDQWUDV\RQX� YH�
JHEHOLN�\DúÕ�DUDVÕQGD�SR]LWLI�ELU�NRUHODV\RQ��U �������S �������YH�,&73�LOH�QHJDWLI�ELU�NRUHODV\RQ�
(r=0.420��S �������YDUGÕU��/HSWLQ�NRQVDQWUDV\RQX�YH�,&73�DUDVÕQGDNL�NRUHODV\RQ�VRQXFXQD�J|UH��
OHSWLQ��QHW�ELU�úHNLOGH�NHPLN�N�WOHVLQL�DUWÕUDUDN��NHPLN�UH]RUEVL\RQXQX�D]DOWDELOPHNWHGLU��'R÷UXHO�
2003). 

 dRFXNODUGD� OHSWLQ� NRQVDQWUDV\RQODUÕ� YH� DGLSR]LWH� DUDVÕQGa pozitLI� ELU� NRUHODV\RQ� YDUGÕr 
�+DVVLQN�YH�DUN�������YH�EX�oRFXNODUGD��SXEHUWH�G|QHPL��QRUPDO�D÷ÕUOÕNWDNL�oRFXNODUD�J|UH�GDKD�
erken baúODPDNWDGÕr. %XQD� HN� RODUDN� REH]LWHGHQ� ED÷ÕPVÕ]� RODUDN�� KHP�QRUPDO� NLORGDNL� KHP�GH�
REH]�oRFXNODUGD��JHOLúPHQLQ�LOHUOHPH\HQ�7DQQHr evrelerinde leptin konsantrasyoQODUÕQÕQ�D]DOGÕ÷Õ�
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görülmektedir��+DVVLQN�YH�DUN��������%XQD�ED÷OÕ�RODUDN�SRVWSXEHUWDO�G|QHPH�RUDQOD�SUHSXEHUWDO�
G|QHPGHNL� OHSWLQ� NRQVDQWUDV\RQODUÕQÕQ� GDKD� \�NVHN� ROPDVÕ�� GDKD� KÕ]OÕ� E�\�PH�YH� JHOLúPH� LoLQ�
bir düzenlenme mekaQL]PDVÕQÕ�\DQVÕWDELOLU��0DWNRYLF�YH�DUN�������¶Õ büyümenin zirve düzeyine 

ulaúWÕ÷Õ� ���� VD÷OÕNOÕ� EH\D]� JHQo� NÕ]� �]HULQGH� OHSWLQ� YH� NHPLN� N�WOHVL� DUDVÕQGDNL� LOLúNL\L�
GH÷HUOHQGLUPLúWLU�� (OGH� HGLOHQ� VRQXoODU�� VHUXP� OHSWLQ� YH� WRSODP� Y�FXW� ERQH� PLQHUDO� GHQVLW\�   

NHPLN�PLQHUDO�\R÷XQOX÷X��%0'��DUDVÕQGD�SR]LWLI�ELU�LOLúNL�ROGX÷XQX�J|VWHUPHNWHGLU��U �������S��
��������� /HSWLQ�� NHPLN�PLQHUDO� LoHUL÷L� �]HULQGH� KHUKDQJL� ELU� HWNL� J|VWHUPHPLúWLU�� .OHLQ ve ark 

������¶QÕn�EXOJXODUÕna göre, 30 normal kilolu kontrol grubu ile kDUúÕODúWÕUÕOGÕ÷ÕQGD��\�NVHN�OHSWLQ�
G�]H\OHULQH� VDKLS� ��� REH]� oRFX÷XQ� NHPLN� \R÷XQOX÷XQGD� IDUN� \RNWXU�� $QFDN� REH]� oRFXNODUÕQ��
D\QÕ� SXEHUWDO� HYUHGHNL� REH]� ROPD\DQ� oRFXNODUD� J|UH� NHPLN� \DúODUÕ�� NURQRORMLN� \DúODUÕQD� J|UH�
GDKD� E�\�NW�U�� %X� DUDúWÕUPDODUGD� NHPLN� G|Q�ú�P�Q�Q� EL\RNLP\DVDO� |Oo�POHUL� HOGH� HGLOPHGL÷L�
LoLQ�� NHPLN� PRUIRORMLVL� YH\D� ROJXQODúPDVÕQGDNL� EHOLUWLOHQ� GH÷LúLNOLNOHUH� QHGHQ� RODQ� LVNHOHW�
PRGHOLQLQ� ROXúWXUXOPDVÕ� YH�YH\D� \HQLGHQ� \DSÕODQPDVÕ� VSHVLILN� PHNDQL]PDODUÕ� DoÕNODQPDPÕúWÕU�
('R÷UXHO������� 

 Erken SXEHUWH�� VHNRQGHU� FLQVL\HW� NDUDNWHUOHULQLQ� KÕ]OÕ� JHOLúPHVL� LOH� NDUDNWHUL]H� KÕ]OÕ�
IL]LNVHO� ROJXQODúPD� RODUDN� WDQÕPODQÕU��'�ú�N� GR÷XP� D÷ÕUOÕ÷Õ�� E�\�PHQLQ� VRQUDGDQ�\DNDODQPDVÕ�
oHúLWOL� PHWDEROLN� YH� KRUPRQDO� DQRUPDOOLNOHUOH� ELUOLNWH� ROPDNWDGÕr (Ibanez ve ark 1999). Bu 

KRUPRQ�ER]XNOXNODUÕQGDQ�LNLVL��KLSHULQVXOLQHPL�YH�KLSHUDQGURMHQL]LPGLU��KHU�LNLVLQGH�GH�\DúDPÕQ�
LOHUOH\HQ�\ÕOODUÕQGD�%0'�DUWÕúÕ gözlenmektedir. ,EDQH]�YH�DUN�������¶QÕn�EXOJXODUÕna göre, erken 

SXEHUWH�J|U�OHQ����QRUPDO�NLOROX�NÕ]GDQ�ROXúDQ�ELU�GHQHN�JUXEXQGD��\Dú�VÕQÕUÕ����-�����\ÕO��%0,�
derecelerine göre leptin düzeyleri daha yüksektir. Bu deneklerde lumbal vertebra BMD’sinde 

DUWÕú� J|U�OP�úW�U�� �U ������ S������� YH� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NHPLN� \DúODUÕ��
kronolojik yaúODUÕndan büyüktür.  Bu sonuçlara göre leptin düzeyleri, belli koúXOODUGD��REH]LWH\H�
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ba÷OÕ� ROPDGDQ� \�NVHN� RODELOLU� YH� EHONL� GH�� GL÷HU� HQGRNULQ� IDNW|UOHU� DUDVÕQGDNL� HWNLOHúLPH� ED÷OÕ�
RODELOLU��$QFDN�EX�GHQHNOHULQ�NRQWURO�JUXEX� LOH�NDUúÕODúWÕUÕOPDVÕQGD�%0,�NXOODQÕOPDGÕ÷Õ� LoLQ, bu 

EXOJXODUD�GD\DQÕODUDN�NHVLQ�ELU�VRQXo�oÕNDUÕODPD]��'R÷UXHO������� 

/HSWLQ� HNVLNOL÷L� J|U�OHQ� �� \DúÕQGDNL� ELU� NÕ]� �]HULQGH� )DUURRTL� YH� DUN� ������¶Õ� WDUDIÕndan 

\DSÕODQ� GHWD\OÕ� ELU� DUDúWÕUPD�� OHSWLQLQ� LVNHOHW� IL]\RORMLVL� JHOLúLPL� �]HULQGHNL� URO�� KDNNÕQGD� Hk 

ELOJLOHU� VD÷ODPÕúWÕU�� g]HW� RODUDN�� KDVWD� QRUPDO� GR÷XP� D÷ÕUOÕ÷ÕQD� VDKLSWLU�� DQFDN� EHOLUJLQ� ELU�
KLSHUIDML� V|]� NRQXVXGXU� YH� LON� G|UW� D\GD� DúÕUÕ� NLOR� DOPD\D� EDúODPÕúWÕU�� 2EH]LWH\H� ED÷OÕ� RODUDN��
EDFDNODUGD� YDOJXV�ER]XNOXNODUÕ� JHOLúPLúWLU��+DVWD\D� \DQ� WLELDO� RVWHRWRPL�X\JXODQPÕúWÕU��+DVWD���
\DúÕQGD� Y�FXW� D÷ÕUOÕ÷Õ� ����� NJ¶D� XODúWÕ÷ÕQGD� �\DúD� J|UH� !� ����� XQFX� SHUVHQWLO�� J�QO�N� OHSWLQ�
HQMHNVL\RQX�LOH�WHGDYL�EDúODWÕOPÕúWÕU��/HSWLQ�GR]DMÕ��oRFX÷XQ�|QFHGHQ�WDKPLQ�HGLOHQ�QRUPDO�VHUXP�
leptin konsantrasyonunun % 10’una HúLWWLU��'R÷UXHO������. 

 Hasta, tedavinin baúODQPDVÕQGDQ�VRQUDNL���KDIWD�LoLQGH�NLOR�ND\EHWPH\H�EDúODPÕúWÕU�YH����
D\OÕN� WHGDYL� SHUL\RGXQGD� NLOR� ND\EÕ� GHYDP� HWPLúWLU�� %X� V�UHGH� KDVWD���� ��¶L� DGLSR]LWH� ROGX÷X�
G�ú�Q�OHQ� WRSODP� ����� NJ� ND\EHWPLúWLU�� .LOR� ND\EÕQD� UD÷PHQ�� NHPLN� PLQHUDO� N�WOHVL� ����� NJ�
DUWPÕúWÕU�� .HPLN� N�WOHVLQGHNL� DUWÕú� oHúLWOL� IDNW|UOHUH� ED÷OÕ� ROVD� GD�� GHUL� DOWÕ� OHSWLQ� X\JXODQPDVÕ��
D]DODQ�Y�FXW�D÷ÕUOÕ÷Õ��DGLSR]LWH�YH�D]DODQ�\L\HFHN�W�NHWLPLQH�UD÷PHQ��NHPLN�N�WOHVLQL�NRUXPDNWD�
ve/veya potansiyel RODUDN�DUWWÕUPDNWDGÕU��'R÷UXHO������� 

. Leptinin, insan iskelet geliúLPL��]HULQGHNL�URO�Q��LQFHOH\HQ�DUDúWÕrmalara göre, hormonun 

HWNLOHUL��DQDEROLN�ELU�HWNL�YH\D�DQWLUHVRUSWLI�HWNL�\D�GD�EXQODUÕQ�W�P��LOH�LIDGH�HGLOHELOLU��%XQD�HN�
RODUDN� NHPLN� JHOLúLPL� OHSWLQH� ED÷OÕ� PHNDQL]PDODUOD� DUWPDNWDGÕU�� *HOLúPH� \ÕOODUÕQGDNL� OHSWLQ�
URO�Q�Q� EHOLUOHQPHVL�� GHQHNOHULQ� NURQRORMLN�� UHSURG�NWLI� YH� NHPLN� \DúÕ� LOH� VSHVLILN� DUúLWHNW�UHO�
SDUDPHWUHOHU� YH� LVNHOHW� \HQLGHQ� úHNLOOHQPHVL� DUDVÕQGD� X]XQ� V�UHOL� DUDúWÕUPDODUOD�
JHUoHNOHúWirilebilecektir ('R÷UXHO������ .  
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 Leptinin yetiúNLQ� NHPLNOHUL� �]HULQGH� SR]LWLI� ELU� HWNL\H� VDKLS� ROGX÷u ileri sürülmektedir 

�7KRPDV� YH� DUN� ������� %X� J�QH� NDGDU� \DSÕOPÕú� RODQ� HQ� JHniú� DUDúWÕrmada, Thomas ve ark 

������¶Õ, serum leptin, insülin veya östrojen düzeylerinin, tek baúÕna ya da birlikte, adipozite ve 

%0'�DUDVÕQGDNL�LOLúNL\L�G�]HQOHGL÷L�KLSRWH]LQL�WHVW�HWPLúOHUGLU��$UDúWÕUPD�SRS�ODV\RQX�����HUNHN�
YH� ���� GLúL� GHQHNWHQ� ROXúPDNWDGÕU�� %0'�� Y�FXW� NRPSR]LV\RQX� YH� LVNHOHW� WXUQ-RYHUODUÕQÕQ�
biyokimyasDO�EHOLUOH\LFLOHUL�GH÷HUOHQGLULOPLú�YH�DoOÕN�VHUXP�KRUPRQ�GH÷HUOHUL�LOLúNLOHQGLULOPLúWLU��
%XOJXODUÕQD�J|UH�VHUXP�OHSWLQ�G�]H\OHUL�NDGÕQODUGD�%0'�LOH�ED÷ODQWÕOÕGÕU��DQFDN�HUNHNOHUGH�E|\OH�
ELU� LOLúNL� \RNWXU�� gQFHOLNOH� HUNHNOHUGH�� OHSWLQLQ� %0'� GH÷LúNHQOL÷L�� Wotal kalça, orta lateral 

RPXUJD��RUWD�GLVWDO� UDGLXVWD�VÕUD� LOH������������YH�������RODUDN�EHOLUOHQPLúWLU��0HQDSR]�|QFHVL�
NDGÕQODUGD�EX�RUDQODU��������������YH�����YH�SRVW�PHQDSR]DO�NDGÕQODUGD� LVH�����������YH���
��¶GXU�� .DGÕQ� GHQHNOHU� DUDVÕQGD�� OHSWLQ�� NHPLk turn-RYHU� XQXQ� oHúLWOL� EHOLUOH\LFLOHUL� >NHPLN�
alkalen fosfataz, osteokalsin, PICP, N-FURVVOLQNHG� WHORSHSWLGOHU� �17[�@� LOH� WHUV� RUDQWÕ� H÷LOLPL�
J|VWHUPHNWHGLUOHU��%X�ED÷ODQWÕODUÕQ�HQ� VDELW�RODQÕ�� LGUDU�17[� LOH�ND\GHGLOPLúWLU�� �0HQRSR]�|QFH�
NDGÕQODU�LoLQ�U -0.24, p<0.01) buna göre hormon antiresorptif bir etki\H�VDKLSWLU��'R÷UXHO�������� 

 /HSWLQLQ�DGLSR]LWH�LOH�\DNÕQGDQ�LOJLVL�ROPDVÕQD�UD÷PHQ��3DVFR�YH�DUN�������¶Õ������VD÷OÕNOÕ�
YH�REH]�ROPD\DQ�NDGÕQ��]HULQGH�\DSWÕNODUÕ�ELU�DUDúWÕUPDGD��VHUXP�OHSWLQ�YH�%0'�DUDVÕQGD��Y�FXW�
D÷ÕUOÕ÷Õ�YH�Y�FXW�\D÷�N�WOHVLQGHQ�ED÷ÕPVÕ]�RODUDN�ELU�LOLúNL�ROGX÷XQX�J|VWHUPLúWLU��6SHVLILN�RODUDN��
\Dú�� Y�FXW� D÷ÕUOÕ÷Õ� YH� Y�FXW� \D÷� N�WOHVL� KHVDSODUÕQGD� NHPLN� \R÷XQOX÷XQD� ED÷OÕ� GH÷LúNHQ� RODUDN�
DOÕQGÕ÷ÕQGD�� OHSWLQLQ�GR÷DO� ORJDULWPDVÕ� LOH� LOLúNLVL�� ODWHUDO�RPXUJDGD�|QHPOL�ELU�G�]H\H�XODúPÕúWÕU�
�NÕVPÕ�U2 �������S ��������:DUG��oJHQL�YH�WRUDNDQWHUGH�VÕQÕU�G�]H\GH�|QHP�WDúÕPDNWDGÕU��NÕVPÕ-
parsiyel r2=0.012-0.017 p=0.058-��������$\QÕ zamanda ölçülen tüm bölgelerde leptin ve kemik 

PLQHUDO� LoHUL÷L� DUDVÕQGD� SR]LWLI� NRUHODV\RQODU� ND\GHGLOPLúWLU�� %XQD� HN� RODUDN�� ��� GL\DOL]�
KDVWDVÕQGDQ�ROXúDQ�ELU�GHQHN�JUXEXQGD�NDGÕQODU�LoLQ��VHUXP�OHSWLQ�YH�GLVWDO�UDGLXV�NHPLN�GDQVLWHVL�
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�%0'��DUDVÕQGD�SR]LWLI�NRUHODV\RQ��U �������S�������YDUGÕr; ancak erkeklerde yoktur (Yoneda ve 

ark 2001). 

 �������/HSWLQ�YH�%D÷ÕúÕNOÕN�6LVWHPL 

 /HSWLQ�YH� OHSWLQ� UHVHSW|UOHULQLQ�\DSÕODUÕQÕQ� VLWRNLQOHUH�RODQ�EHQ]HUOLNOHUL�QHGHQL\OH� OHSWLQ�
ELU�VLWRNLQ�RODUDN�GD�VÕQÕIODQGÕUÕODELOPHNWHGLU��0DWDUDVH��������g]HOOLNOH�OHSWLQ�\DSÕsal olarak IL-

2’ye benzer ve önemli bir T-hücre büyüme faktörüdür (Matarase 2000��� /HSWLQLQ� GRODúÕPGDNL�
NRQVDQWUDV\RQX�\D÷�NLWOHVLQLQ�E�\�NO�÷�\OH�RUDQWÕOÕGÕU��)ULHGPDQ�YH�+DODV��������9�FXW�\D÷ÕQÕQ�
D]DOPDVÕ� YH\D� EHVOHQPH� HNVLNOL÷L� KLSROHSWLQHPL� LOH� VRQXoODQPDNWD� �)ULHGPDn ve Halas 1998) 

OHSWLQ� VDOJÕVÕQGDNL� D]DOPD�GD� LPP�Q�GHIHNW�YH�HQIHNVL\RQODUGDNL� DUWÕúD�QHGHQ�ROPDNWDGÕU� �/RUG�
YH�DUN��������/HSWLQ�YH� LPP�Q�VLVWHP�DUDVÕQGDNL� LOLúNL\L�DUDúWÕUDQ�oDOÕúPDODUÕQ� UDSRUODUÕ�� VHUXP�
OHSWLQLQLQ� G�ú�N� NRQVDQWUDV\RQXQXQ� 7� KHSOHU� �7K� hücrelerini azaltarak ve timik fonksiyonlara 

GLUHNW�HWNL�HGHUHN�HQIHNVL\RQODUD�RODQ�H÷LOLPL�DUWÕUGÕ÷Õ�KLSRWH]LQL�RUWD\D�NR\PDNWDGÕU��+RZDUG�YH�
ark 1999, Lord ve ark 1998). CD+

4 ve CD+
8 7� OHQIRVLWOHULQGH� OHSWLQ� UHVHSW|UOHULQLQ� YDUOÕ÷Õ da 

leptin ile immün fRQNVL\RQODUÕQ�DUDVÕQGDNL�LOLúNLQLQ�ELU�GHOLOLGLU. 

/HSWLQ�� 7K�� K�FUHOHUL� �]HULQH� X\DUÕFÕ�� 7K�� K�FUHOHUL� �]HULQH� LQKLELW|U� ELU� HWNL\H� VDKLSWLU��
(QIHNVL\RQODUD� NDUúÕ� K�FUHVHO� LPP�Q� FHYDSWD� 7K�� K�FUH� DNWLYDV\RQX� LOH� 7K�¶LQ� �U�QOHUL� RODQ�
\�NVHOPLú� ,/-2, IFN-��� TNF-.� VHYL\HOHULQGH� OHSWLQ� önemli bir rol oynar. Leptin Th1’in 

EDKVHGLOHQ�VLWRNLQ��UHWLPLQGH�|QHPOL�ELU�X\DUÕFÕ�HWNL�PH\GDQD�JHWLULU��1.�K�FUH�DNWLYDV\RQXQXQ�
OHSWLQ� X\DUÕPÕQD� FHYDS� YHUPHVL� OHSWLQLQ� 1.� K�FUH� DNWLYDV\RQXQGD� GD� |QHPOL� URO� R\QDGÕ÷ÕQÕ�
göstermektedir (Faggioni ve ark 2001, Maruna ve ark 2001).  
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�  ùHNLO����/HSWLQ�YH�ED÷ÕúÕNOÕN�VLVWHPL 
 

�/HSWLQLQ�\DSÕVÕ� LQWHUO|NLQ��,/�-6 ve IL-11 ile benzerlik gösterirken, leptin reseptörü de IL-6 

reseptörü ile homoloji göstermektedir. Leptinin lökosit sentezi üzerine stimüle edici etkisinin 

\DQÕ�VÕUD��HULWURSRLHWLQLQ�HULWURVLWOHU��]HULQGHNL�X\DUÕFÕ�HWNLVLQL�NXYYHWOHQGLUGL÷L�J|VWHULOPLúWLU��%X�
QHGHQOH�� OHSWLQ� HNVLNOL÷L� KHPDtopoezde de aksamalara neden olur. Bakteriyel antijenlere benzer 

úHNLOGH�� OHSWLQ� PDNURIDMODUÕ� DNWLYH� HGHU�� PDNURIDMODUÕQ� IDJRVLWLN� DNWLYLWHOHULQL� DUWÕUÕU� YH�
makrofajlardan pro-inflamatuvar ve anti-LQIODPDWXYDU� VLWRNLQOHULQ� VHNUHV\RQXQX� X\DUÕU�� /HSWLQ�
neovaVN�ODUL]DV\RQX� YH� \DUD� L\LOHúPHVLQL� GH� KÕ]ODQGÕUPDNWDGÕU�� $\UÕFD�� OHSWLQ� HNVLNOL÷L�
HQIHNVL\RQD�YH�LQIODPDV\RQD�\DWNÕQOÕ÷Õ�DUWÕUPDNWD�YH�EX�DUWÕú�VLWRNLQ�\DSÕPÕQGD�bozuklukla ilgili 

EXOXQPDNWDGÕr (Faggioni ve ark 2001).  

/HSWLQLQ� GR÷al ve edinsel immünitede� |QHPOL� URO� R\QDGÕ÷Õ� ELOLQPHNWHGLU�� (QIHNVL\RQ��
LQIODPDV\RQ� VÕUDVÕQGD� OHSWLQ� G�]H\LQLQ� DUWPDVÕ� QHGHQL\OH�� NRQD÷ÕQ� LQIODPDV\RQD� YHUGL÷L� \DQÕWWD�
OHSWLQLQ� |QHPOL� ELU� IDNW|U� ROGX÷X� |QH� V�U�OP�úW�U�� øQIHNVL\RQODUÕQ� VH\UL� VÕUDVÕQGD� J|U�OHQ�
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DQRUHNVLQLQ�NRQD÷ÕQ�DNXW�ID]�\DQÕWÕ�ROGX÷XQD�LQDQÕOPDNWDGÕU��$QFDN��EDúODQJÕoWD�\DUDUOÕ�ROPDVÕQD�
UD÷PHQ�� X]XQ� V�UHOL� DQRUHNVLQLQ� L\LOHúPH\L� JHFLNWLULS� ]DUDUOÕ� ROGX÷X� GD� ELOLQPHNWHGLU�� %DNWHUL�
K�FUH� GXYDUÕ� ELOHúLNOHUL� �OLSRSROLVDNNDULWOHU� YH� SHSWLGRJOLNDQODU� JLEL���PLNUREL\DO� Q�kleik asitler 

YH� YLUDO� JOLNRSURWHLQOHU� DNXW� ID]� UHDNVL\RQXQX� YH� GROD\ÕVÕ\OD� GD� DQRUHNVL\L� WHWLNOHPHNWHGLU��
Bakteri/virüs ürünleri de proinflamatuvar sitokinlerin (IL’ler, tümör nekroz faktörü-alfa-71)�.��
LQWHUIHURQODU�� \DSÕPÕQÕ� X\DUÕU�� 6LWRNLQOHU� GH� \D÷� GRNXVXQGD� OHSWLQ� HNVSUHV\RQXQX� DUWÕUÕU�� +HP�
PLNURELN��U�QOHU��KHP�GH�ROXúDQ�VLWRNLQOHU�YH�OHSWLQ�JÕGD�DOÕPÕQÕ�D]DOWÕU��%X�QHGHQOH��LQIODPDV\RQ�
YH�LQIHNVL\RQ�VÕUDVÕQGD�JHOLúHQ�DQRUHNVLGHQ�|]HOOLNOH�71)-.��,/-1 ve IL-�¶QÕQ�VRUXPOX�ROGX÷X�YH�
sitokinlerin bu etkLOHULQGH�NÕVPHQ� OHSWLQLQ�DUDFÕOÕN�HWWL÷L�G�ú�Q�OPHNWHGLU� �0DUXQD�YH�DUN���01, 

<H÷HQ������� 

Leptin-\RNOX÷u veya leptin-reseptör-\RNOX÷X� RODQ� KD\YDQODUGD�� \D� GD� DoOÕN� YH\D�
PDOQ�WULV\RQ� GXUXPODUÕQGD�� LPP�Q� YH� LQIODPDWXYDU� \DQÕWODU� GH÷LúPHNWHGLU�� 0DOQ�WULV\RQXn 

LPP�Q� \HWPH]OL÷H� \RO� DoWÕ÷Õ� YH� LQIHNVL\RQXQ� |O�PF�O� ROPDVÕQD� \RO� DoWÕ÷Õ� ELOLQPHNWHGLU��$oOÕN�
özellikle T-OHQIRVLW� \DQÕWODUÕQÕ� EDVNÕODU� YH� LQIHNVL\RQD� UH]LVWDQVÕ� D]DOWÕU�� 7� OHQIRVLWOHULQ�
SUROLIHUDV\RQX� YH� JHOLúPHVL� LoLQ� JHUHNOL� RODQ� OHSWLQ�� 7� K�FUH� \DQÕWODUÕQÕ� GD� G�]HQOHU�� 7K�
K�FUHOHULQL�GDKD�oRN�7K��IHQRWLSLQH�GR÷UX�\|QOHQGLULU��$oOÕN�VÕUDVÕQGDNL�Q|URHQGRNULQ�YH�LPP�Q�
IRQNVL\RQ� ER]XNOXNODUÕQGD� G�ú�N� OHSWLQ� G�]H\OHUL� DUDFÕOÕN� HWPHNWHGLU� �<H÷HQ� �����. Benzer 

úHNLOGH��REHV��OHSWLQ-\RNOX÷X�RODQ�RE�RE�IDUHOHUGH�LQIODPDV\RQ�VRQUDVÕ�|O�P�ULVNL�DUWPDNWDGÕU��EX�
GD� OHSWLQLQ� LQIODPDV\RQ� \DQÕWÕQGD� NRUX\XFX� URO� R\QDGÕ÷ÕQÕ� G�ú�QG�UPHNWHGLU� �/DQJKDQV� ������
<H÷HQ�����). 

%LOLQGL÷L�JLEL��OHSWLQLQ�SOD]PD�G�]H\L�\D÷�GRNXVX�KDFPL�LOH�NRUHODV\RQ�J|VWHUPHNWH�YH�NDORUL�
NÕVÕWODPDVÕ� LOH� OHSWLQ� DNXW� RODUDN� D]DOÕUNHQ�� \HQLGHQ-EHVOHQPH� LOH� DUWPDNWDGÕU�� /HSWLQ� \RNOX÷X�
RODQ� IDUHOHUGH� REHVLWH�� HQHUML� NXOODQÕPÕQGD� D]DOPD� YH� KLSHUIDML� J|U�OPHNWHGLU�� .LOROX� YH� REHV�
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oRFXNODU�YH�HULúNLQOHUGH�SOD]PD�&-reaktif düzeylerinin, IL-6, TNF-.��ve leptin gibi inflamasyon 

g|VWHUJHOHULQLQ� DUWPDVÕ�� DVOÕQGD� REH]LWHQLQ� VLVWHPLN� LQIODPDWXYDU� ELU� KDVWDOÕN� ROGX÷XQX�
G�ú�QG�UPHNWHGLU��(QGRWRNVLQ�HQMHNVL\RQX� LOH�� VLWRNLQOHUOH�YH�GHQH\VHO�SHULWRQLW�PRGHOLQGH�\D÷�
GRNXVXQGD� OHSWLQ� P51$¶VÕQÕQ� DUWWÕ÷Õ�� SOD]PD� OHSWLQ� NRQVDQWUDV\RQXQXQ� DUWWÕ÷Õ� YH� EX� HWNLOHUGH�
IL-1 ile TNF-.¶QÕQ� DUDFÕOÕN� HWWL÷L�� GROD\ÕVÕ\OD� LQIODPDV\RQXQ� DNXW� ID]� \DQÕWÕQGD� OHSWLQLQ�
WHWLNOH\LFL� ROGX÷X� ELOGLULOPLúWLU�� $NXW� VHSVLVWHNL� KDVWDODUGD� SOD]PD� OHSWLQ� NRQVDQWUDV\RQXQGD�
|QHPOL�DUWÕú�ROGX÷X�YH�OHSWLQLQ�Virkadiyen ritminin ortDGDQ�NDONWÕ÷Õ�GD�J|VWHULOPLúWLU��%U]R]RZVNL�
ve ark 2001, Hardwick ve ark 2001). 

(WL\RORMLOHUL� WDP�RODUDN�ELOLQPH\HQ� LQIODPDWXYDU�EDUVDN�KDVWDOÕNODUÕQÕQ� �ø%+��SDWRJHQH]LQGH�
rol alan immünolojik ve inflamatuvar mekanizmalar ile, inflamatuvar mediyatörler konusunda 

SHN� oRN� oDOÕúPD� EXOXQPDNWDGÕU�� 'HQH\VHO� NROLW� PRGHOOHULQGH� GRODúÕPGD� DUWDQ� HQGRWRNVLQ� YH�
sitokinler (IL-1, TNF-.� YH� ,1)-��� ELU� WDUDIWDQ� LPPün sistem hücrelerini aktive ederken 

(nötrofiller, makrofajlar, mast hücreleri ve T-lenfRVLWOHUL���GL÷er taraftan aktive olan bu hücreler 

VLNORRNVLMHQD]� �U�QOHULQLQ� GH� NDWÕOÕPÕ\OD� QLWULN� RNVLW� �12�� �UHWLPLQL� DUWWÕUPDNWDGÕU�� %X� úHNLOGH��
RUWDPD� VDOÕQDQ� HQGRWRNVLQ� YH� VLWRNLQOHU� JDVWURLQWHVWLQDO� VLVWHPGH� 12� DUDFÕOÕ� KDVDU�
ROXúWXUPDNWDGÕU�� %�W�Q� EXQODUD� HN� RODUDN�� LQIODPDV\RQ� VÕUDVÕQGD� ED]Õ� KRUPRQODUÕQ� GD� DUWWÕ÷ÕQD�
GDLU�EXOJXODU�YDUGÕU��gUQH÷LQ�� ø%+¶QÕ� WDNOLW�HGHQ�oHúLWOL�KD\YDQ�PRGHOOHULQGH�OHSWLQ�G�]H\OHULQLQ�
\�NVHOGL÷L� J|VWHULOPLúWLU�� 6ÕoDQODUGD� LQFH� EDUVDN� LQIODPDV\RQXQXQ� HUNHQ� G|QHPLQGH�
hiperleSWLQHPL� JHOLúWL÷LQLQ� YH� OHSWLQ� VHNUHV\RQX� HQJHOOHQGL÷LQGH� LVH� NRORQ� LQIODPDV\RQXQXQ�
D]DOGÕ÷ÕQÕQ�J|VWHULOGL÷L�oDOÕúPDODU�� OHSWLQLQ�SUR-LQIODPDWXYDU�ROGX÷XQD�LúDUHW�HWPHNWHGLU�� ø%+¶GD�
DUWWÕ÷Õ� J|VWHULOPLú� RODQ� ,/-1 ve TNF-.��gibi sitokinlerin enjekte edilmesi ile leptinin plazma 

d�]H\OHULQLQ� GH� DUWWÕ÷Õ� J|VWHULOPLúWLU�� $\UÕFD�� DUWPÕú� SOD]PD� OHSWLQ� NRQVDQWUDV\RQX� LOH�
LQIODPDV\RQXQ� GHUHFHVL� YH� DQRUHNVL� DUDVÕQGD� GD� NRUHODV\RQ� EXOXQGX÷X� J|VWHULOPLúWLU�� %XQD�
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NDUúÕQ��HWDQRO�YH\D�LVNHPL-UHSHUI�]\RQ�LOH�ROXúWXUXOPXú�PLGH�OH]\RQODUÕQGD�VLVWHPLN�\D�GD�VDQWUDO�
\ROOD� YHULOHQ� OHSWLQLQ� NRUX\XFX� HWNL� J|VWHUGL÷L� RUWD\D� NRQPXúWXU��%X� EXOJX\X� GHVWHNOHU� úHNLOGH��
OHSWLQ�ELUoRN�K�FUH� WLSL� LoLQ�ELU�E�\�PH�IDNW|U��RODUDN�J|UHY�DOPDNWDGÕU�YH�EX�QHGHQOH�|]HOOLNOH�
kolon kanseri patogenezindeki rolü araúWÕUÕOPDNWDGÕU���)DQWX]]L�YH�)DJJLRQL�������<H÷HQ�����). 

 6RQXo�RODUDN��DNXW�LQIODPDV\RQGD�DQRUHNVL\H�QHGHQ�RODQ�OHSWLQ��ED]Õ patolojik durumlarda 

veya deneysel modellerde pro-LQIODPDWXYDU� HWNL� J|VWHULUNHQ�� GL÷HUOHULQGH� LVH� DQWL-inflamatuvar 

HWNL� VD÷ODPDNWDGÕU�� %XOJXODUÕQ� oHOLúNLOL� ROPDVÕ�� RODVÕOÕNOD� IDUNOÕ� LQIODPDV\RQ� PRGHOOHULQLQ�
NXOODQÕOPDVÕQGDQ� YH� LQIODPDV\RQODUÕQ� IDUNOÕ� G|QHPOHULQLQ� DUDúWÕUÕOPDVÕQGDQ� ND\QDNODQPDNWDGÕU�
�<H÷HQ������� 

�������/HSWLQLQ�%HVOHQPH�'DYUDQÕúÕ Üzerine Etkisi  

 Leptinin etkisini gösterebilmesi için en önemli hedef organ hipotalamustur. Leptin 

KLSRWDODPXVWD� EXOXQDQ� LOJLOL� UHVHSW|U� DUDFÕOÕ÷Õ\OD� JÕGD� DOÕPÕQÕ� DUWWÕUÕFÕ� HWNL\H� VDKLS� RODQ�
Q|URSHSWLG�<��13<���]HULQH�HWNL�HGHUHN�JÕGD�DOÕPÕQÕ�NRQWURO�HWPHNWHGLU��Auwerx ve ark 1998). 

13<� QLQ� VDOÕQÕPÕQÕ� LQKLEH� HGHUHN� JÕGD� DOÕPÕ� �]HULQH� X\DUÕFÕ� HWNLVLQL� D]DOWPDNWDGÕr 
(Baydas ve ark 2001). 

/HSWLQ�X\JXODPDVÕ�Y�FXW�\D÷�NLWOHVLQL�YH�JÕGD�DOÕPÕQÕ�D]DOWPDNWDGÕU��+HUKDQJL�ELU�QHGHQOH�
OHSWLQ�\HWHUVL]OL÷L�YH\D�OHSWLQ�UHVHSW|U�QGHNL�ELU�GH÷LúLNOLN�VRQXFX�KLSRWDODPXVWD�13<¶QLQ�VHQWH]�
YH� VDOÕQÕPÕ� DUWPDNWD�� EXQD�ED÷OÕ�RODUDN�JÕGD�DOÕPÕ�DUWDUDN�REH]LWH� WDEORVX�PH\GDQD�JHOPHNtedir 

(Canpolat ve ark 2001). 

$\UÕFD� OHSWLQGHQ� \RNVXQ� REH]� VÕoDQODUGD� KHP� 13<� KHP� GH� 13<� P51$�
NRQVDQWUDV\RQODUÕQÕQ� \�NVHN� ROGX÷X� J|]OHQPLú� YH� OHSWLQ� YHULOGL÷LQGH�13<� VHYL\HVLQLQ� D]DOGÕ÷Õ 
J|U�OP�úW�U��%D\GDV�YH�DUN�����). 

0LGHGH� |]HOOLNOH� IXQGXV� E|OJHVLQGH� \R÷XQ� ROPDN� �]HUH� OHSWLQ� UHVHSW|UOHUL� YH�P51$¶VÕ�
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EXOXQPXúWXU�� *DVWURSURWHNWLI� HWNLVL\OH� PLGHGHNL� JDVWULN� OH]\RQODUÕ� D]DOWWÕ÷Õ� J|VWHULOPLúWLU�� øQFH�
EDUVDNWD�YH�GDKD�oRN�MHMXQXPGD�OHSWLQ�UHVHSW|UOHUL�EXOXQPDNWDGÕU��/HSWLQ��13<�\DSÕPÕQÕ�LQKLEH�
HGHUHN�LúWDKÕ�D]DOWÕU��GROD\ÕVÕ\OD�JÕGD�DOÕPÕ�D]DOÕU��%DGR�YH�DUN������� 
 +D\YDQODU� �]HULQGH� \DSÕODQ� oDOÕúPDODUGD�� OHSWLQ� HNVLNOL÷L� JÕGD� DOÕPÕQGD� DUWÕúD� QHGHQ�
ROPDNWD� YH� OHSWLQ� X\JXODPDVÕ� VRQUDVÕ� JÕGD� DOÕPÕQÕQ� D]DOGÕ÷Õ� J|]OHQLUNHQ�� DoOÕN� VRQXFX� D]DODQ�
OHSWLQ�VDOÕQÕPÕ�JÕGD�DOÕPÕ�LOH�ELUOLNWH�WHNUDU�DUWPDNWDGÕr (Remesar ve ark 1997). 

 Melanin –� FRQFHQWUDWLQJ� KRUPRQ� �0&+�� LúWDK� DUWWÕUÕFÕ� HWNL\H� VDKLS� ELU� DMDQGÕU�� 0&+�
mRNA seviyesi obez farelerde yüksektir ve bu seviye leptin uygulamDVÕndan sonra normale 

döner (Meister 2000). 

Benzer bir úHNLOGH� 6KLUDVKL� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� ELU� oDOÕúPDGDQ� OHSWLQ� X\JXODPDVÕ��
LúWDK�DoÕFÕ�HWNL\H�VDKLS�RUeksLQ�VHYL\HVLQL�D]DOWPÕúWÕU��Shiraishi ve ark 2000). 

 *ÕGD� DOÕPÕQÕ� EDVNÕOD\ÕFÕ� HWNL\H� VDKLS� RODQ�� 391� µGDNL� NRUWLNRWURSLQ� VHUEHVWOHúWLULFL�
KRUPRQ� �&5+��Q|URQODUÕQGD� OHSWLQ� UHVHSW|UOHUL�J|VWHULOPLúWLU��/HSWLQ�391¶GD�&5+�P51$¶VÕQÕ�
DUWWÕUDUDN�&5+�\DSÕPÕQÕ�X\DUÕU��$\QÕ�úHNLOGH�$51¶GD�EXOXQDQ�NRNDLQ�YH�DPIHWDPLQ�G�]HQOH\LFL�
WUDQVNULSW� �&$57�� LoHUHQ�Q|URQODU� OHSWLQ� WDUDIÕQGDQ�NRQWURO� HGLOLU��%X�Q�NOHXVWD��DoOÕN�VÕUDVÕQGD�
ya da obez farHOHUGH�&$57�P51$¶VÕ�G�ú�NW�U��Meister 2000). 

 %HVLQ� DOÕPÕ� YH� Y�FXW� \D÷� GRNXVXQXQ�düzenlenmesindeki biyolojik kontrollerle ilgili çok 

LOHUL� JHOLúPHOHU� VD÷ODQPDVÕQD� UD÷PHQ�� REH]LWHQLQ� \D\JÕQOÕ÷ÕQGDNL� DUWÕú� |QHPOL� VD÷OÕN� SUREOHPL�
RODUDN�GHYDP�HWPHNWHGLU��/HSWLQ��=KDQJ�YH�DUN�������� WDUDIÕQGDQ�WDQÕPODQGÕNWDQ�VRQUD��]HULQGH�
JHQLú� LQFHOHPHOHU� \DSÕODQ� REH]LWH� JHQLQLQ� ���� DPLQRDVLWOL� KRUPRQDO� SURWHLQ� �U�Q�G�U��
%DúODQJÕoWD� GR\JXQOXN� YH� HQHUML� GHQJHVL� LOH� LOJLOL� ROGX÷X� WDQÕPODQDQ� OHSWLQLQ� DGLSRVLWOHUGHQ�
KLSRWDODPXVD�IHHGEDFN�HWNL�LOH�DQWLREH]LWH�IDNW|U��ROGX÷X�LOHUL�V�U�OP�úW�U��%X�QHGHQOH�GH�ELU çok 

oDOÕúPD�OHSWLQLQ�EHVLQ�DOÕPÕQÕQ�G�]HQOHQPHVL��]HULQH�RODQ�HWNLVLQH�RGDNODQPÕúWÕU�� 
 øQV�OLQ� LOH� OHSWLQ� DUDVÕQGD� GD� ELU� LOLúNL� PHYFXWWXU�� $oOÕN� HVQDVÕQGD� GRODúÕPGDNL� OHSWLQ�
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PLNWDUÕ� D]DOÕUNHQ�� NDUERQKLGUDWOD� EHVOHQHQ� VÕoDQODUGD� OHSWLQ� G�]H\LQGH� DUWÕú� J|]OHQPLúWLU��
3DQNUHDVÕQ� �� K�FUHOHULQGH� OHSWLQ� UHVHSW|UOHULQLQ� EXOXQPDVÕ leptinin negatif feedback yoluyla 

insülin sentezine eWNL�HWWL÷ini göstermektedir (Remesar ve ark 1997).   

 

 

�  ùHNLO����/HSWLQ�YH�EHVOHQPH 
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�  
   

ùHNLO����/HSWLQ�YH�HQHUML�GHQJHVL 
 

2.2.4. Leptinin Üreme Sistemi Üzerine Etkisi 

Leptinin üUHPH�IRQNVL\RQODUÕ��LOH�RODQ�LOLúNLVL�LON�NH]�����¶�GD�UDSRU�HGLOPLúWLU��%X�VRQXo�
RE�RE�JHQOL�HUNHN�YH�GLúL�IDUHOHUGH�REH]LWH�YH�LQIHUWLOLWHQLQ�ELUOLNWH�EXOXQPDVÕ�LOH�RUWD\D�oÕNPÕúWÕU��
*ÕGD� DOÕPÕQÕQ� NÕVÕWODQPDVÕ� LOH� Y�F�W� D÷ÕUOÕ÷ÕQGDNL� D]DOPD� IHUWLOLWHQLQ� düzelmesinde etkili 

ROPDPÕú�� EXQD� NDUúÕOÕN� UHNRPELQDQW� OHSWLQ� X\JXODPDVÕ� IHUWLOLWHGH� G�]HOPH\H� QHGHQ� ROPXútur 

�*RXPHQRX� YH� DUN� �������*HUoHNWHQ� GH� � OHSWLQLQ�*Q5+�� /+� YH� )6+� VDOÕQÕPÕQÕ� X\DUDUDN� KHP�
HUNHN�� KHP� GH� GLúLOHUGH� SXEHUWH\L� EDúODWDQ� J�oO�� VLQ\DOOHU� ROXúWXUGX÷XQD� GLNNDW� oHNLOPHNWHGLU��
$QFDN� OHSWLQ� G�]H\OHUL� \|Q�QGHQ� FLQVL\HWOHU� DUDVÕQGD� IDUNOÕOÕNODU� V|]� NRQXVXGXU�� (UNHNOHUGH�
OHSWLQ� VHYL\HVL� oRFXNOXN� G|QHPLQGH� EDúOD\ÕS� SXEHUWHQLQ� HUNHQ� VDIKDVÕQGD� HQ� \�NVHN� VHYL\H\H�
XODúÕUNHQ� � GDKD� VRQUD� D]DOPDNWDGÕU� YH� VRQXoWD� OHSWLQ� VHYL\HOHUL� GLúLOHUGH� HUNHNOHUH� J|UH��-4 kat 

GDKD�\�NVHN�EXOXQPDNWDGÕU��3XEHUWHGHQ�VRQUD�VHUXP�WHVWRVWHURQ�YH�WHVWLV�KDFPL�OHSWLQ�VHYL\HVL�LOH�
WHUV� LOLúNLOL\NHQ�� |VWURMHQOHU� OHSWLQ� VDOJÕVÕQÕ� X\DUPDNWDGÕU�� +LSRWDODPXV-hipofiz üreme 
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eksenindeki leptin reseptörlerinin lokalizasyonu, leptinin üreme sisteminde önemli bir 

Q|URHQGRNULQ�URO�Q�Q�RODELOHFH÷LQL�G�ú�QG�UPHNWHGLU��'DUUHOO�YH�DUN������� Leptin gonadotropin 

VHNUHV\RQXQX� X\DUÕUNHQ�� HQGRMHQ� OHSWLQLQ� EORNODQPDVÕ� GLúL� VÕoDQGDNL� |VWUXV� VLNOXVXQX pulsatil 

luteinizan hormon sekresyonunu bozar. Leptin ve leptin reseptör yetersiz hipogonadodotropik 

hipogonadizm ve primer amenore birlikte görülür (Sempere ve Barreiro 2002). 

Pubertal dönemin baúOD\DELOPHVL� LoLQ� NULWLN� ELU� Y�FXW� D÷ÕUOÕ÷Õ� YH� \D÷� LoHUL÷i 

ND]DQÕOPDOÕGÕU�� %L\RORMLN� DoÕGDQ� SXEHUWH�� KÕ]ODQPÕú� E�\�PH� YH� �UHPH� ROJXQOX÷XQXQ�
ND]DQÕOPDVÕQÕ� VD÷ODU� �0RVFKRV�YH� DUN��������9�FXW�\D÷ODQPD�GHUHFHVLQLQ��UHPH� IRQNVL\RQX\OD�
LOJLOL� ROGX÷X� ELOLQPHNWHGLU�� $QRUHNVLD� QHUYRVD¶OÕ� KDVWDODU� YH� ]D\ÕI� NLúLOHU� G�]HQViz menstrual 

VLNOXV�J|VWHULUOHU��=ÕW�RODUDN�DúÕUÕ�Y�FXW�\D÷Õ�ER]XOPXú��UHPH�IRQNVL\RQX\OD�LOJLOLGLU��%UDQQ�':�
YH� DUN� ������� (QHUML� GHQJHVLQLQ� G�]HQOHQPHVLQGH� |QHPOL� ELU� DGLSRVLW� KRUPRQ� RODQ� OHSWLQ� oR÷X�
DODQODUGD��UHPH�HNVHQL\OH� LOLúNLOLGLU��0RVFKRV�YH�DUN��������/HSWLQ�JHQLQLQ�WDQÕPODQPDVÕ�OHSWLQ�
JHQL� ROPD\DQ� JHQHWLN� RODUDN� REH]� �RE�RE�� IDUHOHUGH� VD÷ODQPÕúWÕU�� %X� RE�RE� IDUHOHU� VWHULOGLU� YH�
D\QÕ� ]DPDQGD� KLSHULQV�OLQHPL�� KLSHUJOLVHPL� LOH� ER]XOPXú� WLURLW� IRQNVL\RQX� J|VWHULUOHU�� %HVLQ�
DOÕPÕQÕQ� VÕQÕUODQPDVÕ� EX� IDUHOHUGH� D÷ÕUOÕN� ND\EÕQD� UD÷PHQ� VWHULOLWH\L� RUWDGDQ� NDOGÕUPD]�� %XQD�
NDUúÕQ� LQWUDSHULWRQHDO�\ROOD� OHSWLQ�YHULOGL÷L�]DPDQ�VWHULOLWH�GHIHNWL�RUWDGDQ�NDONDU��%X�QHGHQOH�GH�
OHSWLQLQ� QRUPDO� �UHPH� IRQNVL\RQX� LoLQ� JHoHUOL� ROGX÷X� NDEXO� HGLOLU� �6SLFHU� ������� 2E�RE� GLúL�
IDUHOHUGH� �UHPH� VLVWHPLQLQ� QRUPDO� GXUXPXQD� G|Q�ú�� DUWPÕú� RYDU\XP� YH� XWHUXV� D÷ÕUOÕ÷Õ�� DUWPÕú�
/+�NRQVDQWUDV\RQX��SULPHU�YH�JUDDI� IROLN�O�VD\ÕVÕQGDNL�DUWÕúOD�JHUoHNOHúLU� �6SLFHU��������/HSWLQ�
WHGDYLOL� RE�RE� � HUNHN� IDUHOHUGH� IHUWLOLWHQLQ� VD÷ODQPDVÕ� DUWPÕú� VHPLOXQDU� YH]LN�O�� WHVWLV� D÷ÕUOÕ÷Õ��
VSHUP��UHWLPL�YH�VHUXP�)6+�G�]H\OHULQGHNL�DUWÕúÕQ�VRQXFXGXU��6SLFHU�������6SLFHU�YH�)UDQFLVFR�
������� � 3XEHUWH\L� WHWLNOH\HQ� VLQ\DO� WDP� RODUDN� WDQÕPODQDPDPDVÕQD� UD÷PHQ� EX� G|QHP�� OHSWLQ��
hipotalamus-hipofiz-gonadal sistem ile büyüme hormonu (GH) ve IGF-1 (insülin benzeri büyüme 

faktörü-��¶LGH� LoLQH� DODQ� KRUPRQDO� GH÷LúLPOHULQ� VRQXFX� RUWD\D� oÕNDU�� .HPLUJHQOHUGH� OHSWLQLQ�
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E�\�PH�KRUPRQXQX�VHUEHVWOHWLFL�KRUPRQ��*+5+��YH�*+¶X��]HULQH�GLUHNW�X\DUÕFÕ�HWNLOHUL�YDUGÕU��
IGF-1 uygulamasÕQÕQ� GD� PHGLDQ� HPLQHQVLDGDQ� JRQDGRWURSLQ� KRUPRQODU� VHUEHVWOHWLFL� � KRUPRQ�
�*Q5+�� VDOÕQÕPÕQÕ� X\DUGÕ÷Õ� YH� VHUXP� /+� G�]H\OHULQL� DUWÕUGÕ÷Õ� J|VWHULOPLúWLU� �0RVFKRV� YH� DUN�
������ 6SLFHU� YH� DUN� ������� 6RQXoWD� KD\YDQ� GHQH\OHUL� YH� J|]OHPVHO� oDOÕúPDODU� OHSWLQ�
düzeylerLQGHNL� \�NVHOPHQLQ� SXEHUWHQLQ� EDúODQJÕFÕ� LoLQ� HQ� HUNHQ� RUWD\D� oÕNDQ� LúDUHW� ROGX÷XQX�
RUWD\D� NR\DU�� /HSWLQ� G�]H\OHULQGHNL� \�NVHOPH� +3*� VLVWHPLQ� DNWLYDV\RQX�� FLQVL\HW� KRUPRQODUÕ�
�UHWLPLQGHNL� ELU� DUWÕú� YH� *+�,*)-�� HNVHQLQ� DNWLYDV\RQX\OD� VRQXoODQÕU� �'DUUHO� YH� Drk 2002, 

Sempere ve Barreiro 2002). 

Leptin reseptörleri (Ob-Rs) hipotalamus, ön hipofizdeki gonadotrop hücreler, 

RYDU\XPODUÕn granülosa, teka ve intersitisyel hücreleri, endometriyum ve leydig hücrelerinde de 

EXOXQPDNWDGÕU�� /HSWLQ� +3*� VLVWHPGH� LNL� \|QO�� HWki gösterebilir: 1. Spesifik olarak leptin 

\HWHUVL]OL÷L�+3*�VLVWHPGH�IRQNVL\RQ�ER]XNOX÷X\OD�VRQXoODQÕU�����'�ú�N�GR]ODUGD�OHSWLQ�YHULOPHVL�
LVH�ER]XODQ�IRQNVL\RQODUÕQ�JHUL�G|Q�ú�P�Q��VD÷ODU��0RVFKRV�YH�DUN������� 

/HSWLQLQ� *Q5+� VDOJÕODQPDVÕQÕ� KÕ]ODQGÕUGÕ÷Õ�� D\QÕ� ]DPDQGD� GR]� ED÷ÕPOÕ� RODUDN� DUNXDW�
QXNOHXVWDNL� Q|URQODUÕ� HWNLOHGL÷L� EHOLUOHQPLúWLU��*Q5+� VDOJÕOD\ÕFÕ� Q|URQODUÕQ� OHSWLQ� UHVHSW|UOHULQL�
WDQÕPODGÕ÷Õ� UDSRU�HGLOLUNHQ�� LQ�YLWUR�RODUDN�GD�*Q5+�VDOJÕOD\ÕFÕ�Q|URQODUÕQ� OHSWLQ�X\JXODPDVÕ\OD�
*Q5+�VDOJÕVÕQÕ�X\DUGÕ÷Õ�J|VWHULOPLúWLU��0RVFKRV�YH�DUN��������/HSWLQLQ�*Q5+�VDOÕQÕPÕ��]HULQGH�
indirekt etkileri de söz konusudur. Leptin transkript peptidleri düzenleyen (CART) kokain ve 

DPIHWDPLQ�� JDODQLQ� EHQ]HUL� SHSWLG� YH�YH\D� KLSRWDODPLN� 06+� JLEL� Q|URSHSWLGOHUL� VDOJÕOD\DQ�
n|URQODUÕ� HWNLOH\HUHN� GH� *Q5+� VDOJÕVÕQÕ� NROD\ODúWÕUDELOLU�� /HSWLQ� DGUHQHUMLN� Q|URQODUGDQ� QLWULN�
RNVLW� �12��VDOÕQÕPÕQÕ�X\DUDUDN�GD�LODYH�ELU� LQGLUHNW�HWNL\H�VDKLS�RODELOLU��12�VDOÕQÕPÕQGDNL�DUWÕú�
guanilat siklaz ve siklooksigenaz 1’in her ikisini de aktive eGHUHN�*Q5+�VDOJÕOD\DQ�Q|URQODUGDQ�
*Q5+�VDOÕQÕPÕQÕ�X\DUÕU��&DSULR�YH�DUN�������&DSULR�YH�DUN������� 

/HSWLQ�UHVHSW|U�P51$¶VÕQÕQ�NR\XQODUÕQ��GRPX]ODUÕQ��IDUHOHULQ�YH�VÕoDQODUÕQ�KLSRIL]OHULQGH�
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tespit edilmesi, hipofiz üzerinde leptinin direkt etkilerinin olabiOHFH÷LQL�GH�J|VWHUPHNWHGLU��6SLFHU�
������� 6ÕoDQ� |Q� KLSRIL]LQLQ� NXOODQÕOGÕ÷Õ� LQ� YLWUR� oDOÕúPDGD� OHSWLQLQ�/+�YH� )6+� VDOJÕVÕQÕ� GLUHNW�
RODUDN� DUWÕUGÕ÷Õ� J|VWHULOPLúWLU�� $\UÕFD� QRUPDO� GL\HWOH� EHVOHQHQ� VÕoDQODUÕQ� ODWHUDO� YHQWULN�OOHULQH�
leptin anti serumu verilmeVL\OH�/+�ULWPLQLQ�D]DOGÕ÷Õ�YH�|VWUXV�G|QJ�V�Q�Q�GXUGX÷X�ELOGLULOPLúWLU��
/HSWLQ� ULWPLN�ELU� VDOJÕODQPD�J|VWHULU�YH�JHFH������-������VDDWOHUL�DUDVÕQGD�SLN�\DSDUDN�\�NVHOLU��
%X�ULWPLN�\DSÕ�/+�LOH�Hú�]DPDQOÕGÕU��+LSRJRQDGRWURSLN�KLSRJRQDGL]POL�OHSWLQ�\HWHUVL]�NÕ]ODUD����
ay süreyle leptin verilmesi erken puberte ile uygun biçimde nokturnal LH sekresyonunu 

X\DUPDNWDGÕU��%X� VRQXoODUD� GD\DQÕODUDN� OHSWLQLQ�/+� VDOÕQÕPÕQÕ� G�]HQOHGL÷L� YH\D�|QHPOL� RUDQGD�
NDWNÕGD�EXOXQGX÷X�NDEXO�HGLOLU��&KHKDE�YH�DUN�������0RVFKRV�YH�DUN�2002, Spicer 2001) 

9�FXW� D÷ÕUOÕ÷Õ� YH� \D÷� \R÷XQOX÷XQXQ� G�]HOWLOPHVLQGHQ� VRQUD� GDKL� NDGÕQODU� HUNHNOHUGHQ�
daha yüksek leptin düzeylerine sahiptir (Saad ve ark 1997). Serum leptin düzeylerindeki bu 

FLQVL\HW� IDUNOÕOÕ÷Õ� ELU� oRN� IDNW|UOH� LOJLOL� RODELOLU�� ��� <D÷� \R÷XQOX÷X� NDGÕQODUGD� DUWPÕúWÕU� YH�
GHULDOWÕ�YLVHUDO�\D÷�RUDQÕ�GD÷ÕOÕPÕQGD�E�\�N�IDUNOÕOÕNODU�YDUGÕU��/HSWLQ�P51$�WDQÕPODPDVÕ�GHULDOWÕ�
dokuda viseral dokudan daha yüksektir (Montague�YH�DUN�����������.DGÕQODU�\�NVHN�VHUXP�OHSWLQ�
G�]H\OHULQH� IDNDW� G�ú�N� OHSWLQ� ED÷OD\DQ� SURWHLQOHUH� VDKLSWLU�� %X� GD� VHUEHVW� OHSWLQLQ� NDGÕQODUGD�
ID]OD� ROGX÷X� DQODPÕQD� JHOLU� �0F&RQZD\� YH� DUN� ������� 6RQXo� RODUDN� NDGÕQ� \D÷� GRNXVX�
KRUPRQODUD� �LQV�OLQ� YE��� YH\D� GL÷HU�PDGGHOHUH� GDKD� GX\DUOÕ� RODELOLU� EX� ROD\GD� OHSWLQ� �UHWLPLQL�
X\DUÕU��0RVFKRV�YH�DUN��������gVWURMHQ�JLEL�FLQVL\HW�KRUPRQODUÕQÕQ�OHSWLQ�VDOÕQÕPÕQÕ�DUWÕUGÕ÷Õ�GD�
ELOLQPHNWHGLU� �2]WHNLQ� YH� DUN� ������� � %X� QHGHQOH� ELU� oRN� oDOÕúPDGD� OHSWLQ� LOH� RYDU\XPODU�
DUDVÕQGDNL� LOLúNL� DUDúWÕUÕOPÕúWÕU�� 6HUXP� OHSWLQ� G�]H\OHULQLQ� VÕoDQODUGD� RYDUL\HNWRmiden 8 hafta 

VRQUD�D]DOGÕ÷Õ�YH�EXQXQ�|VWUDGLRO�WHGDYLVL\OH�WHUVLQH�G|QG�÷��J|VWHULOPLúWLU��%HQ]HU�oDOÕúPDODUGD�
da 17ß-|VWUDGLRO�WHGDYLVLQLQ�RYDUL\HNWRPL]H�VÕoDQODUGD�VHUXP�OHSWLQL�YH�OHSWLQ�JHQ�HNVSUHV\RQXQX�
DUWÕUGÕ÷Õ� UDSRU� HGLOPLúWLU� �6KLPX]X� YH� DUN� ������� øQ� YLWUR� oDOÕúPDODU� KHP� NHPLUJHQ�� KHP� GH�
E�\�NEDú� KD\YDQ�PRGHOOHULQGH� RYDU\XP�KRUPRQODUÕ� �]HULQH� OHSWLQLQ� QHJDWLI� HWNLVLQLQ�ROGX÷XQX�
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J|VWHUPHNWHGLU��g]HOOLNOH� OHSWLQLQ� JUDQ�ORVD�K�FUHOHULQGH� LQV�OLQOH�X\DUÕODQ�SURJHVWHURQ�YH����-

östradiol üretimini inhiEH� HWWL÷L�� WHNDO� K�FUHOHUGH� GH� LQV�OLQOH� X\DUÕODQ� SURJHVWHURQ� YH�
DQGURVWHQRGLRQ� VHNUHV\RQXQX� |QOHGL÷L� J|VWHULOPLúWLU� �6SLFHU� YH� )UDQFLVFR� ������� 6RQXo� RODUDN�
LQYLWUR� oDOÕúPDODU� OHSWLQLQ� RYDU\XP� IRQNVL\RQODUÕ� �]HULQGH� GLUHNW� QHJDWLI� HWNL\H� VDKLS� ROGX÷XQX�
ve� |VWUDGLRO� VDOJÕODQPDVÕQGD� D]DOPD\D� \RO� DoWÕ÷ÕQÕ� J|VWHUPHNWHGLU�� /HSWLQLQ� |]HOOLNOH�
DQGURVWHQRGLRQ� VHNUHV\RQXQX� HQJHOOHPHVL� |VWUDGLRO� �UHWLPLQLQ� DúÕUÕ\D� NDoPDVÕQÕ� HQJHOOH\HQ� ELU�
NRQWURO� PHNDQL]PDVÕ� VD÷OD\DELOLU�� $QFDN� \LQH� GH� RE�RE� IDUHOHUGH� OHSWLQLQ� RYDU\um ve üreme 

IRQNVL\RQODUÕ� �]HULQH� SR]LWLI� HWNL\H�� IDNDW� LQ� YLWUR� RODUDN� RYDU\XP� KRUPRQODUÕ� �]HULQH� QHJDWLI�
HWNL\H�VDKLS�ROGX÷X�DoÕN�GH÷LOGLU��%X�X\XPVX]OXN�LQ�YLYR�KLSRWDODPLN-hipofizer-ovaryum ekseni 

�]HULQH�OHSWLQLQ�HWNLVLQLQ�oRN�DODQOÕ�ROPDVÕ\OD�DoÕNODQabilir (Spicer 2001). 

6ÕoDQODUÕn spermatik ve leydig hücrelerinde leptin Ob-R ekspresyonu ilk kez 1997’de 

WDQÕPODQPÕúWÕU� �$KLPD� YH� DUN� ������� *HUoHNOHúWLULOHQ� ELU� oDOÕúPDGD� WHVWLN�OHU� OHSWLQ� UHVHSW|U�
WDQÕPODPDVÕQÕQ� /+� LOH� )6+� WDUDIÕQGDQ� G�]HQOHQPH\H� GX\DUOÕ� ROGX÷X� ELOGLULOPLúWLU�� (UNHNOHUGH�
SXEHUWHQLQ� EDúODPDVÕQGDQ� |QFH� OHSWLQ� VHYL\HOHULQLQ� ���� DUWWÕ÷Õ� YH� SXEHUWHQLQ� EDúODPDVÕQGDQ�
VRQUD� VWDQGDUW� GH÷HUOHUGHQ� DúD÷Õ� G�úW�÷�� J|VWHULOPLúWLU� �0DQWU]RURV� YH� DUN� ������� (UNHN� UDWODU�
�]HULQGH�\DSÕODQ�ELU�oDOÕúPDGD��SXbertal dönemde leptin seviyelerinin testosteron seviyelerindeki 

DUWÕúOD� ELUOLNWH� \�NVHOGL÷LQH� GLNNDW� oHNLOPHNWHGLU� �1D]LDQ� YH� &DPHURQ� ������� /HSWLQ� LOH� WHGDYL�
HGLOHQ� HUNHN� RE�RE� IDUHOHU� NRQWURO� JUXEX\OD� NDUúÕODúWÕUÕOGÕ÷ÕQGD� \�NVHN� VHUXP�)6+�VHYL\HOHULQH��
aUWPÕú� WHVWLN�OHU� YH� VHPLQDO� YH]LN�O� D÷ÕUOÕNODUÕQD�� DUWPÕú� VHPLQDO� YH]LN�O� HSLWHO� K�FUH�
E�\�NO�÷�QH�YH�\�NVHN�VSHUP�VD\ÕVÕQD�VDKLS�EXOXQPDNWDGÕUODU� �%DUDVK�YH�DUN��������=ÕW�RODUDN�
puberteden sonra serum testosteron ve testis hacmi leptin seviyeleri ile terV� LOLúNLOLGLU��Leptinin 

kan-testis bariyeri boyunca geçiúL� LQFHOHQPLú� YH� OHSWLQLQ� WHVWLVH� SDVLI-çözünemeyen bir süreçle 

girdi÷L� WHVSLW� HGLOPLúWLU� �%DQNV� YH� DUN� ������� /HSWLQLQ� UDW� N�OW�U� K�FUHOHUL� LoLQGH� KÕ]OÕ� YH� GR]�
ED÷ÕPOÕ�RODUDN�WHVWRVWHURQ��UHWLPLQL� LQKLEH�HWWL÷L�J|VWHULOPLúWLU� �&DSULR�YH�DUN��������/XXNND�YH�
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DUN� ������� VD÷OÕNOÕ� HULúNLQ� HUNHNOHUGH� WHVWRVWHURQ� X\JXODPDVÕQÕQ� OHSWLQ� VDOÕQÕPÕ� �]HULQGH�
EDVNÕOD\ÕFÕ� ELU� HWNL\H� VDKLS� ROGX÷XQX� UDSRU� HWPLúOHUGLU�� %HQ]HU� ELU� EXOJX� %HKUH� YH� DUN� �������
WDUDIÕQGDQ� GD� ELOGLULOPLúWLU�� øQ� YLWUR� oDOÕúPDODUÕQ� VRQXoODUÕ� GD� WHVWRVWHURQ� JLEL� JRQDGDO�
KRUPRQODUÕQ� OHSWLQ� VHNUHV\RQXQGD� |QHPOL� ELU� UHJ�ODW|U� URO� R\QD\DELOHFH÷LQL� J|VWHUPHNWHGLU��
%XQD� NDUúÕQ� \DúOÕ� HUNHNOHU� �]HULQGH� JHUoHNOHúWLULOHQ� ELU� oDOÕúPDGD� LVH�� VD÷OÕNOÕ� LQVDQGD leptinin 

WHVWRVWHURQ� �]HULQGH� QHJDWLI� HWNL\H� VDKLS� ROGX÷X�� WHVWRVWHURQXQ� LVH� VHUXP� OHSWLQL� �]HULQGH�
EHOLUOH\LFL�ELU�HWNLVLQLQ�ROPDGÕ÷Õ�VRQXFXQD�YDUÕOPÕúWÕU�� 
 

�  
 

ùHNLO����/HSWLQ�YH�GLúL��UHPH�VLVWHPL 
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3. MATERYAL ve METOT 

3.1. Hayvan Materyali ve Gruplar:  

%X� oDOÕúPD�)ÕUDW�hQLYHUVLWHVL�7ÕS� )DN�OWHVL�'HQH\�+D\YDQODUÕ Ünitesinden temin edilen 

Wistar-Albino cinsi eriúNLQ����DGHW�HUNHN�VÕoDQ��]HULQGH�D\QÕ IDN�OWHQLQ�)L]\RORML�$QDELOLP�'DOÕ 
/DERUDWXDUÕQGD gerçekleúWLULOGL�� 'HQH\� SURWRNRO�� )ÕUDW� hQLYHUVLWHVL� 7ÕS� )akültesi Etik Kurulu 

WDUDIÕQGDQ�RQD\ODQGÕ. 
dDOÕúPDGD�NXOODQÕODQ�KD\YDQODU�HúLW�VD\ÕGD���JUXED�D\UÕOGÕ� 
*UXS����Q �����.RQWURO�*UXEX��+LoELU�X\JXODPDQÕQ�\DSÕOPDGÕ÷Õ  normal diyetle beslenen 

grup. 

Grup 2 (n=10), Testosteron Grubu: Normal diyetle beslenen ve 4 hafta süreyle kas içi 5 

mg/kg/gün testosteron propionat uygulanan grup. 

*UXS��� �Q �����.DVWUDV\RQ�*UXEX��*HQHO� DQHVWH]L� DOWÕQGD�JHUoHNOHúWLULOHQ�NDVWUDV\RQGDQ�
sonra normal diyetle beslenen grup.  

*UXS� �� �Q ����� 6�UUHQDOHNWRPL� *UXEX�� *HQHO� DQHVWH]L� DOWÕQGD� JHUoHNOHúWLULOHQ 

sürrenalektomiden sonra normal diyetle beslenen grup. 

*UXS� �� �Q ���� .DVWUDV\RQ� YH� 6�UUHQDOHNWRPL� *UXEX�� *HQHO� DQHVWH]L� DOWÕnda 

JHUoHNOHúWLULOHQ�NDVWUDV\RQ ve sürrenalektomiden sonra normal diyetle beslenen grup. 

Grup 6 (n=10), KastrasyRQ�YH�7HVWRVWHURQ�*UXEX��*HQHO�DQHVWH]L�DOWÕQGD�JHUoHNOHúWLULOHQ�
kastrasyondan sonra 4 hafta süreyle kas içi 5 mg/kg/gün testosteron propionat uygulanan ve 

normal diyetle beslenen grup. 

Grup 7 (n=10), Sürrenalektomi ve Testosteron Grubu: Genel anestezi altÕnda 

JHUoHNOHúWLULOHQ sürrenalektomiden sonra 4 hafta süreyle kas içi 5 mg/kg/gün testosteron 

propionat uygulanan ve normal diyetle beslenen grup. 

*UXS����Q �����.DVWUDV\RQ��6�UUHQDOHNWRPL�YH�7HVWRVWHURQ�*UXEX��*HQHO�DQHVWH]L�DOWÕnda 
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JHUoHNOHúWLULOHQ�NDVWUasyon ve sürrenalektomiden sonra sonra 4 hafta süreyle kas içi 5 mg/kg/gün 

testosteron propionat uygulanan ve normal diyetle beslenen grup. 

'HQH\�KD\YDQODUÕ�VWDQGDUW�VÕoDQ�\HPL\OH�YH�KHU�J�Q�Y�FXW�D÷ÕUOÕNODUÕQÕQ�����JUDPÕ�EDúÕQD�
10 g yemle beslendiler. 

3.2. Uygulamalar 

3.2.1. Kastrasyon: 'HQH\� KD\YDQODUÕQGD� NDVWUDV\RQ� LúOHPOHUL� FHUUDKL� RODUDN� URPSXQ� ���PJ�NJ��
ve ketamin (60 mg/kg) kombinasyonu ile JHQHO� DQHVWH]L� DOWÕQGD� \DSÕOGÕ�� Anesteziden sonra 

VNURWXP�GHULVL� WDPDPHQ� WHPL]OHQGL� �GÕúNÕ�Y�V��GHQ���6NURWXP��]HULQGH�\DNODúÕN���FP�ER\XWXQGD�
N�o�N� ELU� PHGLDQ� LQVL]\RQ� \DSÕOGÕ�� øQVL]\RQGDQ� VRQUD� NDUúÕODúÕODQ� VXENXWDQ� NRQQHNWLY� GRNX�
DoÕODUDN� NDV� NHVHVLQGH� EXOXQDQ� WHVWLVOHU� DoÕ÷D� oÕNDUÕOGÕ�� .DUÕQ� E|OJHVLQLQ� DúD÷ÕVÕQGDQ� EDVÕQo�
X\JXODQGÕ÷ÕQGD� WHVWLVOHU� NROD\OÕNOD� J|U�OG��� 8o� NÕVPÕQGDNL� KHU� ELU� NHVH� �]HULQH� N�o�N� ELU�
LQVL]\RQ����PP��\DSÕODUDN�WHVWLVOH�ELUOLNWH�FDXGD�HSLGLGLPLV�GÕúDUÕ�oÕNDUÕOGÕ��GDKD�VRQUD�LVH�FDSXW�
HSLGLGLPLV�� YDV� GHIHUHQVOHU� YH� VSHUPDWLF� NDQ� GDPDUODUÕ� GÕúDUÕ\D� DOÕQGÕ�� 7HN� ELU� OLJDW�U� NDQ�
GDPDUODUÕ�YH�YDV�GHIHUHQVOHU�HWUDIÕQD�\HUOHúWLULOPHVLQGHQ�VRQUD� OLJDW�U�DúD÷Õ\D�GR÷UX�LOHUOHWLOHUHN�
WHVWLV� YH� HSLGLGLPLVLQ� OLJDW�UH� HGLOPHVL� �ED÷ODQPDVÕ�� VD÷ODQGÕ�� %XQX� WDNLEHQ� ED÷ODQDQ� GRNXODU�
�WHVWLV� YH� YDV�GHIHUHQVOHU�� NHVLOHUHN� DOÕQGÕ��9DV�GHIHUHQV�YH� \D÷�GRNXQXQ�JHULGH�NDODQ�SDUoDODUÕ�
WHNUDU� NHVH� LoHULVLQH� \HUOHúWLULOHUHN� KHU� ELU� NDV� LQVL]\RQX� VXWXUH� LOH� NDSDWÕOGÕ��%XQX� WDNLEHQ�GHUL�
LQVL]\RQX� LSHN� LSOLNOH� NDSDWÕOGÕ�� $oÕODQ� NÕVÕP� �]HULQH� DQWLVHSVL\L� VD÷ODPDN� �]HUH� EHWDGLQ�
V�U�OHUHN�RSHUDV\RQ�WDPDPODQGÕ��:D\QIRUW�YH�)lecknell 1994) 

Operasyondan 5 gün sonra deri üzerindeki dikiúOHU�DOÕQGÕ� 
 3.2.2. Sürrenalektomi:'HQH\� KD\YDQODUÕnda sürrenalektomi iúOHPOHUL� FHUUDKL� RODUDN�
rompun (5 mg/kg) ve ketamin (60 mg/kg) kombinasyonu ile JHQHO� DQHVWH]L� DOWÕQGD� \DSÕOGÕ��
+D\YDQ��D÷Õ]��VW��\DWÕUÕODUDN�NX\UX÷X�NDUÕQ�DOWÕQD�\HUOHúWLULOGL. OluúWXUXODQ�SR]LV\RQGD�KD\YDQÕn 

VÕUWÕ�GR÷al olaraN�KDILI�ELU�oÕNÕQWÕ�úHNOLQL�DOGÕ��'HULGH�oÕNÕQWÕQÕQ�WHSH�QRNWDVÕQÕQ�WDP�JHULVLQGH�VRQD�
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eren 1-2 cm.lik N�o�N� RUWD� KDW� LQVL]\RQX� \DSÕOGÕ. Sivri uçlu makasla insizyonun içinden deri 

DOWÕna girildi. KDVD�JLUPHN�LoLQ�ED÷�GRNXVX�D\UÕOGÕ��6RQ�NDEXUJDQÕn hemen üstünden sol taraftan 

peritoneal boúOX÷a girilerek�� NDV� LoLQH� VLYUL� XoOX� PDNDVODUOD� VSLQDO� NDVODUÕn birkaç milimetre 

DOWÕQGDQ�N�o�N�ELU�NHVL�\DSÕOGÕ. Kas insizyonu sadece adrenal bezin geçiúLQH� L]LQ�YHUHFHN�\HWHUOL�
JHQLúOLNWH�\DSÕOGÕ��'HOL÷LQ�JHQLúOL÷L�PDNDVÕQ�YH\D�IRUFHSsin geniúOHWLOPHVL�LOH�D\DUODQGÕ��6RO�HOGH�
WXWXODQ� H÷UL� XoOX� IRUFHSV� SHULWRQHDO� ERúOX÷XQ� LoLQH� VRNXOXUDN� GDOD÷ÕQ� G|QPHVLQL� YH� PHGLDOH�
hareketini engellemek için forcepsin konkav tDUDIÕQD� ODWHUDO� RODUDN� \DWÕUÕOGÕ�� økinci bir forceps 

derin bir úHNLOGH� LQVL]\RQGDQ�VRNXODUDN, her iki forcepsle birlikte medial olarak hareket ettirildi. 

Bu manevra gevúHN� \D÷ODUÕQ� E�\�N� SDUoDODUÕQÕQ� X]DNODúWÕUÕOPDVÕ ve insizyonu bezin üzerine 

JHWLUPHN� LoLQ� \DSÕOGÕ�� %H]� EXOXQGX÷unda periaGUHQDO� \D÷ tutularak kas insizyonu içinden 

oÕNDUÕOGÕ�� %H]LQ� oÕNDUÕOPDVÕ� IRUFHSVLQ� KHU� LNL� XFXQXQ� WDEDQÕQGDNL� NDQ� GDPDUODUÕ� YH� GRNXODUÕQ�
klemplenmesi ile \DSÕOGÕ�� .OHPSOHQLS� ED÷ODQGÕktan sonra EH]� NHVLOHUHN� GÕúDUÕ� oÕNDUÕOGÕ. Geride 

NDODQ�\D÷ doku, abdominal boúOXN�LoLQH�JHUL�LWLOGL (Waynfort ve Flecknell 1994). 

 

�������7HVWRVWHURQ�8\JXODPDVÕ: 7HVWRVWHURQ�KRUPRQX�VXVDP�\D÷Õ içerisinde çözdürüldü. 

Testosteron propianat (Testosterone propionate, T 1 875 Sigma Chemical Co. St. Louis M.O. 

86$�� X\JXODPDODUÕ� J�QO�N� NDV� LoL� HQMHNVL\RQODU� úHNOLQGH� ���� PO� VXVDP� \D÷Õ� LoLQGH� �� PJ�NJ��
olarak verildi.          

3.3. Biyokimyasal Analizler: dDOÕúPDQÕQ�ELWLPLQGH�E�W�Q�GHQH\�KD\YDQODUÕQdan plazma 

leptin, LH, FSH ile serbest ve total testosteron seviyelerinin belirlenebilmesi için dekapitasyonla 

KHSDULQL]H� W�SOHUH� DOÕQDQ� NDQ� |UQHNOHUL� ���PO�� VDQWULI�M� HGLOLS� SOD]PDODUÕ� D\UÕúWÕUÕOGÕNWDQ� VRQUD��
SODVWLN�NDSDNOÕ�W�SOHU�LoHULVLQGH�DQDOL]�]DPDQÕQD�NDGDU�-80 0C’de muhafaza edildi. 

3.3.1. Plazma Leptin Tayinleri: 3OD]PDGD� OHSWLQ� DQDOL]L�� 6ÕoDQ� /HSWLQ� 5,$�
(Radioimmunoassay)  test kiti (Linco marka katolog no: RL-��.��NXOODQÕlarak ve Gama Counter 
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�'3&� *DPE\W� &5�� \DUGÕPÕ\OD� DQDOL]� HGLOGL�� Sonuçlar ng/ml olarak verildi. Serumda leptin 

DQDOL]L�� 6ÕoDQ� /HSWLQ� 5,$� WHVW� NLWL� �/LQFR� PDUND� NDWRORJ� QR�� 5/-��.�� NXOODQÕODUDN� \DSÕOGÕ��
Analizler úX�úHNLOGH�\DSÕOGÕ� 

��� J�Q�� 7RWDO� � FRXQW� W�S�� KDULFLQGHNL� GL÷er tüplere (NSB, Bo, Standart, Kontrol ve 

Numune tüplerine) analiz tampon çözeltisinden ilave edildi. Standart olarak 0.5 ng/ml, 1ng/ml, 2 

QJ�PO�� �� QJ�PO�� ��� QJ�PO�� ��� QJ�PO�� ���QJ�PO� NXOODQÕOGÕ�� 7RWDO��16%��%R�� 6WDQGDUW� YH�.RQWURO�
W�SOHUL�LNL�NH]�oDOÕúÕOGÕ��7RWDO�YH�16%�W�S��KDULo�GL÷HU�W�SOHUH�6ÕoDQ�/HSWLQ�$QWLEody ilave edildi. 

9RUWHNVOHQGL��7�SOHULQ�D÷]Õ�NDSDWÕODUDN�RGD�VÕFDNOÕ÷ÕQGD����VDDW�LQN�EH�HGLOGL� 
2. gün: Bütün tüplere I-���� 6ÕoDQ� 7UDFHU� LODYH� HGLOGL�� 9RUWHNVOHQGL�� 7�SOHULQ� D÷]Õ�

NDSDWÕODUDN�RGD�VÕFDNOÕ÷ÕQGD����VDDW�LQN�EH�HGLOGL� 
3. gün: Total tüp hariç� GL÷er tüplere çöktürücü çözelti ilave edildi. +4 0C de 20 dakika 

inkübe edildi. +4 0&�GH������GHYLU�GDNLND¶�GD����GDNLND�VDQWULI�M�HGLOGL��6�SHUQDWDQODUÕ 60 saniye 

LoLQGH� DOÕQDUDN� DWÕOGÕ�� 7�SWH� NDODQ� o|NHOWLOHU� *DPPD� &RXQWHU� �'3&� *DPE\W� &5�� \DUGÕPÕ\OD�
ölç�OG���'H÷HUOHU�QJ�PO�RODUDN�KHVDSODQGÕ� 

6ÕoDQ�/HSWLQ�DQDOL]LQLQ�OLPLW�VHQVLYLWHVL�����QJ�PO�YH�OLPLW�OLQHDULWHVL����QJ�PO�GLU� 
3.3.2. Plazma LH Tayinleri: Plazmada LH analizi Biocode marka (katalog no: AH 

5����� VÕoDQ� /+� NLWL� NXOODQÕlarak RIA metoduyla ve Gama Counter (DPC Gambyt CR) 

\DUGÕPÕ\OD�DQDOL]�HGLOGL��6RQXoODU�QJ�PO�RODUDN�YHULOGL� 
3.3.3. Plazmada FSH Tayinleri: Plazmada LH analizi Biocode marka (katalog no: AH 

5����� VÕoDQ� )6+� NLWL� NXOODQÕlarak IRMA (Immunoradiometricassay) metoduyla ve Gama 

Counter �'3&�*DPE\W�&5��\DUGÕPÕ\OD�DQDOL]�HGLOGL��6RQXoODU�QJ�PO�RODUDN�YHULOGL� 
3.3.4. Plazmada Serbest Testosteron Tayinleri: Plazmada serbest testosteron tayinleri 

Coat- A –� &RXQW� )UHH� 7HVWRVWHURQ� WHVW� NLWL� �NDWDORJ� QR�� 7.7)��� NXOODQÕlarak RIA metodu ile 

Gama CRXQWHU��'3&�*DPE\W�&5��\DUGÕPÕ\OD�DQDOL]�HGLOGL��6RQXoODU�SJ�PO�RODUDN�YHULOGL� 
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3.3.5. Plazmada Total Testosteron Tayinleri: Plazmada total testosteron tayinleri 

,PPXOLWH�PDUND�WLFDUL� WHVW� �NDWDORJ�QR��/�.77���NXOODQÕlarak competitive immunoassay metodu 

ile Immulite 2000 otoanalizöründe ölçüldü. Sonuçlar ng/dl olarak verildi. 

����� øVWDWLVWLNVHO�'H÷HUOHQGLUPHOHU��%XOJXODUÕQ� LVWDWLVWLNVHO�GH÷HUOHQGLUPHVL�0LQLWDE� IRU�
:LQGRZV� 5HOHDVH� ����� ELOJLVD\DU� SDNHW� SURJUDPÕ� LOH� \DSÕOGÕ�� %�W�Q� SDUDPHWUHOHULQ� DULWPHWLN�
ortDODPDODUÕ�YH�VWDQGDUW�KDWDODUÕ�KHVDSODQGÕ��*UXSODU�DUDVÕQGDNL�IDUNOÕOÕNODUÕQ�WHVSLWL�LoLQ�YDUL\DQV�
DQDOL]L�X\JXODQGÕ��3������DQODPOÕ�RODUDN�NDEXO�HGLOGL��'�]J�QHú�YH�DUN������� 
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4. BULGULAR 

'HQH\�KD\YDQODUÕ� D÷ÕUOÕN�RUWDODPDODUÕ�\|Q�QGHQ�GH÷HUOHQGLULOGL÷LQGH�KHP�oDOÕúma öncesinde, 

KHP�GH�oDOÕúPD�VRQUDVÕQGD�JUXSODUÕQ�D÷ÕUOÕN�RUWDODPDODUÕ�ELUELULQGHQ�IDUNOÕ�GH÷LOGL (Tablo 1). 

 

7DEOR����dDOÕúPD�|QFHVL�YH�VRQUDVÕ�KD\YDQODUÕQ�D÷ÕUOÕN�RUWDODPDODUÕ 
Gruplar (n=10) dDOÕúPD�gQFHVL�$÷ÕUOÕN��J� dDOÕúma SRQUDVÕ�$÷ÕUOÕN��J� 
1 Kontrol 150.25±11.20 155.30±12.40 

2 Testosteron 152.05±10.45 155.50±12.75 

3 Kastrasyon 150.65±12.50 156.70±11.80 

4 Sürrenalektomi 153.00±09.90 158.60±10.90 

5 Kastrasyon ve Sürrenalektomi 151.15±10.10 157.20±11.40 

6 Kastrasyon ve Testosteron 152.75±10.40 158.35±12.20 

7 Sürrenalektomi ve Testosteron 152.40±11.25 158.24±13.70  

8 Kastrasyon, Sürrenalektomi ve 

Testosteron 

153.95±10.40 159.70±13.50 

 

 

(Q� \�NVHN� SOD]PD� OHSWLQ� YH� /+� G�]H\OHUL� VÕUDVÕyla, grup 3 (kastrasyon) "11.10±1.70 

ng/ml, 13.55±1.85 ng/ml " ve grup 5 (kastrasyon ve sürrenalektomi) "10.95±1.40 ng/ml, 

14.00±2.00" ng/ml de elde edildi (P<0.01). Grup 1 (kontrol) "3.15±0.25 ng/ml, 5.75±0.70 ng/ml " 

ve grup 4 (sürrenalektomi)'ün "3.25±0.18 ng/ml, 5.20±0.90 ng/ml "'ün plazma leptin ve LH 

düzeyleri grup 2 (testosteron) "1.45±0.50 ng/ml, 2.95.±0.20 ng/ml ", grup 6 (kastrasyon ve 

testosteron) "1.70±0.40 ng/ml, 3.20±0.40 ng/ml", grup 7 (sürrenalektomi ve testosteron) 

"1.55±0.30 ng/ml, 3.10±0.45 ng/ml " ve grup 8 (kastrasyon, sürrenalektomi ve testosteron) 

�����������QJ�PO������������QJ�PO��
GHQ�|QHPOL�úHNLOGH�\�NVHNWL� �3��������*UXS���������YH��
LQ�
SOD]PD� OHSWLQ� YH�/+� GH÷HUOHUL� ELUELULQGHQ� IDUNOÕ� GH÷LOGL� �7DEOR� ����dDOÕúPD� JUXSODUÕQÕQ� SOD]PD�
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F6+� G�]H\OHUL� PXND\HVH� HGLOGL÷LQGH�� JUXS� �� �NDVWUDV\RQ�� ������������ QJ�PO� �� YH� JUXS� ��
�NDVWUDV\RQ�YH�V�UUHQDOHNWRPL��������������QJ�PO�
LQ�)6+�VHYL\HOHUL�GL÷HU�JUXSODUÕQ�WDPDPÕQGDQ�
DQODPOÕ� úHNLOGH� \�NVHN� EXOXQGX� �3�������� � (Q� G�ú�N� SOD]PD� )6+� GH÷HUOHUL� JUXS 1 (kontrol) 

"9.80±1.20 ng/ml" ve grup 4 (sürrenalektomi) "10.30±1.50 ng/ml "'de elde edildi (P<0.01). Grup 

2 (testosteron) "21.60±3.15 ng/ml ",  grup 6 (kastrasyon ve testosteron) "19.75±2.70 ng/ml ", 

grup 7 (sürrenalektomi ve testosteron) "22.00±2.08 ng/ml " ve grup 8 (kastrasyon, sürrenalektomi 

YH�WHVWRVWHURQ��������������QJ�PO��
QLQ�SOD]PD�)6+�G�]H\OHUL�DUDVÕQGD�|QHPOL�ELU�IDUNOÕOÕN�WHVSLW�
edilmedi (Tablo 2).  

 

7DEOR����dDOÕúPD�*UXSODUÕQÕQ�3OD]PD�/HSWLQ��/+�YH�)6+�'�]H\OHUL 
Gruplar (n=10) Leptin (ng/ml) LH (ng/ml) FSH (ng/ml) 

1 Kontrol 3.15±0.25B  5.75±0.70B  9.80±1.20C  

2 Testosteron 1.45±0.50C  2.95±0.20C  21.60±3.15B  

3 Kastrasyon 11.10±1.70A  13.55±1.85A  90.12±8.70A  

4 Sürrenalektomi 3.25±0.18B 5.20±0.90B 10.30±1.50C 

5 Kastrasyon ve 

Sürrenalektomi 

10.95±1.40A 14.00±2.00A 91.75±9.15A 

6 Kastrasyon ve Testosteron 1.70±0.40C 3.20±0.40C 19.75±2.70B 

7 Sürrenalektomi ve 

Testosteron 

1.55±0.30C  3.10±0.45C  22.00±2.08B  

8Kastrasyon,Sürrenalektomi 

ve Testosteron 

1.60±0.25C 3.00±0.50C 21.90±3.10B 

P 0.01 0.01 0.01 

 


� $\QÕ� V�WXQGD� GH÷LúLN� KDUI� WDúÕ\DQ� RUWDODPDODU� DUDVÕQGDNL� IDUNOÕOÕN� LVWDWLVWLNVHO� \|QGHQ�
önemlidir (p<0.01). 

 

 

(Q� \�NVHN� SOD]PD� VHUEHVW� YH� WRWDO� WHVWRVWHURQ� G�]H\OHUL� VÕUDVÕ\OD�� JUXS� �� �WHVWRVWHURQ��
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"16.05±3.20 pg/ml, 310.60±20.40 ng/dl", grup 6 (kastrasyon ve testosteron) "14.80±2.20 pg/ml, 

308.56±21.30 ng/ml" grup 7 (sürrenalektomi ve testosteron) "15.25±2.15 pg/ml, 311.56±21.30 

ng/ml", ve grup 8 (kastrasyon, sürrenalektomi ve testosteron) "14.75±1.75 pg/ml, 306.20±19.60 

ng/PO�
GH� HOGH� HGLOGL� �3�������� (Q� G�ú�N� SOD]PD� VHUEHVW� YH� WRWDO� WHVWRVWHURQ� G�]H\OHUL� JUXS� ��
(kastrasyon) "0.02±0.00 pg/ml, 20.00±0.00 ng/ml" ve grup 5 (kastrasyon ve sürrenalektomi) 

"0.02±0.00, 20.00±0.00"' pg/ml’de tespit edildi (P<0.01). Grup 1 (kontrol) "5.20±0.75 pg/ml 

195.80±18.40 ng/ml" ve grup 4 (sürrenalektomi) "4.95±0.80 pg/ml, 192.25±17.50 ng/ml" 'ün 

SOD]PD�VHUEHVW�YH�WRWDO�WHVWRVWHURQ�G�]H\OHUL�ELUELULQGHQ�IDUNOÕ�GH÷LOGL��7DEOR���� 
  

7DEOR����dDOÕúPD�*UXSODUÕQÕn Plazma Serbest ve Total Testosteron Düzeyleri 

Gruplar (n=10) Serbest Testosteron (pg/ml) Total Testosteron 

(ng/dl) 

1 Kontrol 5.20±0.75B 195.80±18.40B  

2 Testosteron 16.05±3.20A 310.60±20.40A  

3 Kastrasyon 0.02±0.00C  20.00±0.00C  

4 Sürrenalektomi 4.95±0.80B 192.25±17.50B 

5 Kastrasyon ve Sürrenalektomi 0.02±0.00C 20.00±0.00C 

6 Kastrasyon ve Testosteron 14.80±2.20A 308.56±21.30A 

7 Sürrenalektomi ve Testosteron 15.25±2.15A 311.56±21.30A  

8 Kastrasyon, Sürrenalektomi ve 

Testosteron 

14.75±1.75A 306.20±19.60A 

P 0.01 0.01 

 


� $\QÕ� V�WXQGD� GH÷LúLN� KDUI� WDúÕ\DQ� RUWDODPDODU� DUDVÕQGDNL� IDUNOÕOÕN� LVWDWLVWLNVHO� \|QGHQ�
önemlidir (p<0.01). 
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���7$57,ù0$�YH�6218d 

�����%XOJXODUÕQ�7DUWÕúÕOPDVÕ 

�������'HQH\�+D\YDQODUÕQÕQ�$÷ÕUOÕN�'H÷LúLPOHULQLQ�7DUWÕúÕOPDVÕ 

ÇDOÕúPDQÕQ�KHP�EDúODQJÕFÕQGD�KHP�GH�ELWLPLQGH�JUXSODUÕQ�D÷ÕUOÕN�RUWDODPDODUÕ�ELUELULQGHQ�
IDUNOÕ� GH÷LOGL�� /HSWLQ�� DGLSR]� GRNX� WDUDIÕQGDQ� VHQWH]OHQHQ� YH� VHUEHVWOHQHQ� \DNÕQ� ]DPDQGD�
WDQÕPODQPÕú� SURWHLQ� \DSÕOÕ� ELU� KRUPRQGXU� �)XQDKDVKL� YH� DUN������+D\QHV�YH� DUN��997, Kaplan 

������ 7ULWRV� YH� DUN� ������� $GLSR]� GRNXQXQ� ELU� KRUPRQ� VDOJÕOD\DUDN� Y�F�W� D÷ÕUOÕ÷ÕQÕ� NRQWURO�
HGHELOHFH÷L�ILNUL�LON�RODUDN������\ÕOÕQGD�RUWD\D�DWÕOPÕú�YH�OLSRVWDWLN�WHRUL�DGÕQÕ�DOPÕúWÕU��7ULWRV�YH�
DUN� ������� /HSWLQ� VHYL\HVL� \D÷� GRNXVX� NLWOHVL\OH� SR]LWLI� RODUDN� LOLúNLOLGLU�� 2EH]� LQVDQODU� GDKD�
\�NVHN�OHSWLQ�P51$¶VÕQD�YH�SOD]PD�OHSWLQ�VHYL\HOHULQH�VDKLSWLUOHU��%XQD�NDUúÕOÕN�DoOÕN�V�UHVLQFH�
OHSWLQ� VHYL\HOHUL� KÕ]OD� G�úHU� �0HLVWHU� ������� *HUoHNOHúWLUGL÷LPL]� oDOÕúPDGD� JUXSODUÕQ� D÷ÕUOÕN�
GH÷LúLPOHUL�\|Q�QGHQ�KHP�oDOÕúPD�|QFHVL��KHP�GH�oDOÕúPD�VRQUDVÕ�DQODPOÕ�ELU� IDUNOÕOÕ÷ÕQ�RUWD\D�
oÕNPDPDVÕ�� GHQH\OHUGH� JHUoHNOHúWLULOHQ� X\JXODPDODUOD� OHSWLQ� VDOÕQÕPÕ� DUDVÕQGDNL� LOLúNLQLQ� GDKD�
VD÷OÕNOÕ�WDUWÕúÕOPDVÕQÕ�VD÷OD\DELOHFHNWLU� 

5.1.2. Plazma Leptin, LH ve FSH ile Serbest ve Total Testosteron Düzeylerinin 

7DUWÕúÕOPDVÕ 

dDOÕúPDPÕ]GD�HQ�\�NVHN�OHSWLQ�G�]H\OHULQL�NDVWUDV\RQ�X\JXODQDUDN�WHVWRVWHURQ�\HWPH]OL÷L�
ROXúWXUXODQ�JUXS����NDVWUDV\RQ��YH�JUXS����NDVWUDV\RQ�YH�V�UUHQDOHNWRPL�¶GH�HOGH�HWWLN��/HSWLQ�LOH�
WHVWRVWHURQ� DUDVÕQGDNL� LOLúNL\L� DUDúWÕUDQ� oDOÕúPDODUÕQ� VRQXoODUÕ� oHOLúNLOLGLU� �%OXP� YH� DUN� ������
/XXNNDD� YH� DUN� ������� (UNHN� UDWODU� �]HULQGH� JHUoHNOHúWLULOHQ� oDOÕúPDGD� OHSWLQ� VHYL\HOHULQLQ�
WHVWRVWHURQ� VHYL\HOHULQGHNL� DUWÕúOD� ELUOLNWH� DUWWÕ÷ÕQD� YH� E|\OHFH� WHVWRVWHURQXQ� OHSWLQ� üzerindeki 

EDVNÕOD\ÕFÕ� URO�Q�Q� VRUJXODQPD\D� DoÕN� ROGX÷XQD� GLNNDW� oHNLOPHNWHGLU� �1D]LDQ� DQG� &DPHURQ��
�������$KLPD� YH� DUN� ������¶QÕQ� ELOGLUGL÷LQH� J|UH� EHVLQ� \RNVXQOX÷X� RODQ� HUNHN� IDUHOHUGH� OHSWLQ�
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WHGDYLVL� /+� YH� WHVWRVWHURQGDNL� G�úPH\L� |QHPOL� |Oo�GH� D]DOWPDNWDGÕU�� %XQD� NDUúÕQ� IDUHOHU�
�]HULQGH�\DSÕODQ�GL÷HU�oDOÕúPDODU�OHSWLQLQ�WHVWLN�OHU�VWHURLGRJHQH]L�HWNLOHPHGL÷LQL�J|VWHUPHNWHGLU�
(Banks ve ark 1999; Lado-$EHDO�YH�DUN��������<DúOÕ�KLSRJRQDGDO�HUNHNOHUGH�JHUoHNOHúWLULOHQ�ELU�
oDOÕúPDGD� GRODúÕPGDNL� DUWPÕú� OHSWLQ� VHYL\HOHULQLQ� LOHUOH\HQ� \DúOD� � \D� GD� D]DODQ� WHVWRVWHURQOD�
LOLúNLOL� ROPDGÕ÷Õ� UDSRU� HGLOPHNWHGLU� �6LK� YH� DUN� �������%HQ]HU� úHNLOGH�%UD\� YH�<RUN� ������¶GD�
VHUXP� WHVWRVWHURQX� LOH� OHSWLQ� DUDVÕQGD� |QHPOL� ELU� NRUHODV\RQXQ� ROPDGÕ÷ÕQÕ� LOHUL� V�UPHNWHGLUOHU��
GerçekleúWLUGL÷LPL]� oDOÕúPD� �� KDIWD� V�UHOL� WHVWRVWHURQ� \HWPH]OL÷LQLQ� SOD]PD� OHSWLQ� G�]H\OHULQGH�
|QHPOL� ELU� DUWÕúD� \RO� DoWÕ÷ÕQÕ� J|VWHUPHNWHGLU�� <DQL� D]DODQ� WHVWRVWHURQ� VHYL\HVL� DUWPÕú� OHSWLQ�
G�]H\OHUL\OH� VRQXoODQPDNWDGÕU�� %HKUH� YH� DUN� ������¶Õ� WDUDIÕQGDQ� KHUKDQJL� Eir operasyon 

\DSÕOPDPÕú�KLSRJRQDGDO�KDVWDODU��]HULQGH�\DSÕODQ�oDOÕúPDGD�G�ú�N�VHUXP�WHVWRVWHURQX\OD�ELUOLNWH�
\�NVHOPLú�OHSWLQ�VHYL\HOHUL�WHVSLW�HGLOPLúWLU��$\QÕ�oDOÕúPDGD�KLSRJRQDGDO�KDVWDODUÕQ�ELU�E|O�P�QH�
LVH� HNVRMHQ� DQGURMHQ� X\JXODQPÕú�� DQGURMHQ� X\JXODPDVÕQÕ� WDNLEHQ� DUWPÕú� WHVWRVWHURQ� YH� D]DOPÕú�
OHSWLQ�G�]H\OHUL�HOGH�HGLOPLúWLU��%DKVHGLOHQ�oDOÕúPDGD�VRQXo�RODUDN��VHUXP�OHSWLQL�LOH�WHVWRVWHURQ�
DUDVÕQGD�|QHPOL�ELU�QHJDWLI�LOLúNL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU��%HQ]HU�ELU�EXOJXGD�/XXNNDD�YH�DUN�
������¶Õ� WDUDIÕQGDQ� UDSRU� HGLOPLúWLU�� /XXNNDD� YH� DUN� ������¶ÕQÕQ� JHUoHNOHúWLUGL÷L� oDOÕúPDGD�
QRQGLDEHWLN� ���� HUNHNWH� WHVWRVWHURQ� LOH� OHSWLQ� DUDVÕQGD� QHJDWLI� NRUHODV\RQ� EXOXQPXúWXU�� $\QÕ�
oDOÕúPDGD�J|Q�OO�����VD÷OÕNOÕ�HUNHNWH����D\OÕN�ELU�V�UH\OH�X\JXODQDQ�HNVRMHQ�WHVWRVWHUonun leptin 

VHYL\HOHULQL� |QHPOL� |Oo�GH� D]DOWWÕ÷ÕQÕ� J|VWHUPLúOHU�� WHVWRVWHURQ� X\JXODQDQ� EX� JUXSWD� WHVWRVWHURQ�
tedavisine ara verildikten sonra leptin konsantrasyonunun tedaviden önceki düzeylerine geri 

G|QG�÷�Q��EHOLUOHPLúOHUGLU��.DVWUDV\RQ�X\JXOD\DUDN�WHVWRVWHURQ�\HWPH]OL÷L�ROXúWXUGX÷XPX]�JUXS�
3 (kastrasyon) ve grup 5 (kastrasyon ve sürrenalektomi)’de tespit edilen yüksek leptin düzeyleri 

EX�\|Q�\OH�%HKUH�YH�DUN��������¶Õ�LOH�/XXNNDD�YH�DUN�������¶QÕQ�EXOJXODUÕ\OD�X\XPOXGXU�� 
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%L]� oDOÕúPDPÕ]GD� WHVWRVWHURQ� LOH� OHSWLQ� DUDVÕQGDNL� ]ÕW� LOLúNL\L� WHVWRVWHURQ� X\JXODPDVÕ�
\DSWÕ÷ÕPÕ]� JUXS� �� �WHVWRVWHURQ��� JUXS� �� �NDVWUDV\RQ� YH� WHVWRVWHURQ��� JUXS� �� �6�UUHQDOHNWRPL� YH�
testosteron) ve grup 8 (kastrasyon, sürrenalektomi ve testosteron)’de de tespit ettik. En yüksek 

serbest YH� WRWDO� WHVWRVWHURQ� G�]H\OHUL� EX� JUXSODUGD� HOGH� HGLOPLúNHQ�� DNVLQH�EDKVHGLOHQ�JUXSODUÕQ�
WDPDPÕ�HQ�G�ú�N�SOD]PD� OHSWLQ�G�]H\OHULQH�VDKLSWL��*UXS���������YH��¶GH�HOGH�HWWL÷LPL]�D]DOPÕú�
OHSWLQ� LOH� DUWPÕú� VHUEHVW� YH� WRWDO� WHVWRVWHURQ� G�]H\OHUL�� WHVWRVWHURQ� LOH� OHSWLQ� DUDVÕQGD� ]ÕW� � LOLúNL�
ROGX÷XQX� ELU� EDúND� \|Q�\OH� RUWD\D�NR\PDNWDGÕU��$QFDN� WHVWRVWHURQ� LOH� OHSWLQ� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUDQ� oDOÕúPDODUGD� �%HKUH� YH� DUN� ������ /XXNNDD� YH� DUN� ������ /+� YH� )6+� WD\LQOHUL�
\DSÕOPDGÕ÷Õ� GD� J|]OHQPHNWHGLU�� %L]� JHUoHNOHúWLUGL÷LPL]� oDOÕúPDGD� VDGHFH� OHSWLQ-testosteron 

LOLúNLVLQL�GH÷LO��D\QÕ�]DPDQGD�EX�KRUPRQXQ�/+�YH�)6+�LOH�HWNLOHúLPLQL�GH�DUDúWÕUPDN�LVWHGLN�� 

(Q�\�NVHN� OHSWLQ�G�]H\OHULQL�HOGH�HWWL÷LPL]�JUXS����NDVWUDV\RQ��YH�JUXS����NDVWUDV\RQ�YH�
V�UUHQDOHNWRPL��D\QÕ� ]DPDQGD en yüksek plazma LH ve FSH düzeylerine sahipti. Leptin ile LH 

YH� )6+� DUDVÕQGDNL� LOLúNL\L� DUDúWÕUDQ� oDOÕúPDODU� GDKD� oRN� EX� KRUPRQXQ� /+� YH� )6+¶\Õ� QDVÕO�
HWNLOHGL÷LQH�RGDNODQPÕú�JLEL��J|U�OPHNWHGLU��/HSWLQLQ�VWHURLG�KRUPRQODU�WDUDIÕQGDQ�HWNLOHQGL÷L�YH�
/+� VDOÕQÕPÕQÕ� X\DUGÕ÷Õ� LoLQ� SXEHUWHQLQ� JHOLúLPLQGH� |QHPOL� ELU� VLQ\DO� RODELOHFH÷L� NDEXO�
HGLOPHNWHGLU� �*UHJRUDV]F]XN� YH� DUN� ������� /HSWLQLQ� /+� VDOÕQÕPÕQÕ� GLUHNW� RODUDN� X\DUGÕ÷Õ� YH�
JRQDGRWURSODUGD� 12� DNWLYDV\RQX� \ROX\OD� GD� GDKD� D]� RODUDN� )6+� VDOJÕVÕQÕ� X\DUGÕ÷Õ�
bildiULOPHNWHGLU� �<X� YH� DUN� ������� $o� EÕUDNÕOPÕú� HUNHN� PD\PXQODUGD� JRQDWURSLQ� VHNUHV\RQX�
�]HULQGH� OHSWLQLQ� HWNLOHULQL� LQFHOH\HQ� oDOÕúPDGD� �� OHSWLQLQ� DoOÕNOD� X\DUÕODQ� SOD]PD� /+� YH� )6+�
G�]H\OHULQGHNL� EDVNÕODQPD\Õ� |QOHGL÷L� UDSRU� HGLOPLúWLU� �)LQQ� YH� DUN� ������� *HUoHNOHúWLUGL÷LPL]�
oDOÕúPDGD� JUXS�� YH� JUXS�¶GH� HOGH� HWWL÷LPL]� \�NVHN� /+� YH� )6+� G�]H\OHUL� NDVWUDV\RQX� WDNLEHQ�
WHVWRVWHURQ� \HWPH]OL÷LQH� ED÷OÕ� RODUDN� RUWD\D� oÕNPDVÕ� JHUHNHQ� �� EHNOHQHQ� ELU� EXOJXGXU�� $QFDN�
EXUDGD� WDUWÕúÕOPDVÕ� JHUHNHQ� QRNWD� OHSWLQ� VDOÕQÕPÕ� �]HULQGH esas etkili faktörün testosteron mu 
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\RNVD�/+�YH�)6+�PÕ�ROGX÷XGXU��.L�EL]�GL÷HU�JUXSODUD�DLW�EXOJXODUÕQ�WDUWÕúÕODFD÷Õ�EXQGDQ�VRQUDNL�
E|O�POHUGH�EX� VRUX\D� FHYDS�JHWLUPH\H�oDOÕúDFD÷Õ]��$QFDN� úX�KXVXV� UDKDWOÕNOD�YXUJXODQDELOLU�NL��
OHSWLQ�LOH�/+�YH�)6+�DUDVÕQGDNL�LOLúNL�WHN�\|QO��GH÷LO�JLELGLU��(÷HU�OHSWLQ�/+�YH�)6+�G�]H\OHULQL�
DUWÕUÕ\RUVD�� /+� YH� )6+¶ÕQ� GD� SOD]PD� OHSWLQL� �]HULQGH� ELU� HWNL\H� VDKLS� ROGX÷X� G�ú�Q�OHELOLU��
*HUoHNOHúWLUGL÷LPL]� oDOÕúPDGD� UDWODUGD� ROXúWXUXODQ� WHVWRVWHURQ� \HWPH]OL÷LQH� ED÷OÕ� RODUDN� /+� YH 
)6+� G�]H\OHULQGHNL� DUWÕúD� OHSWLQ� NRQVDQWUDV\RQXQGD� \�NVHOPHQLQ� HúOLN� HWPHVL� EX� LOLúNLQLQ� oLIW�
\|QO�� ROGX÷XQXQ� ELU� J|VWHUJHVLGLU�� 7HVWRVWHURQ�X\JXODPDVÕ� \DSÕODQ� JUXS� �� �WHVWRVWHURQ��� JUXS� ��
(kastrasyon ve testosteron), grup 7 (Sürrenalektomi ve testosteron) ve grup 8 (kastrasyon, 

V�UUHQDOHNWRPL� YH� WHVWRVWHURQ�¶GH� D]DOPÕú� OHSWLQ�G�]H\OHULQH�SDUDOHO� RODUDN� D]DOPÕú�/+�YH�)6+�
G�]H\OHULQLQ�RUWD\D�oÕNPDVÕ�GD�OHSWLQ�LOH�/+�YH�)6+�LOLúNLVLQLQ�WHN�\|QO��ROPDGÕ÷ÕQÕ�G�ú�QG�UHQ�
J|U�ú�P�]��GHVWHNOHPHNWHGLU� 

dDOÕúPDPÕ]GD� \DOQÕ]FD� V�UUHQDOHNWRPL� X\JXODPDVÕ� \DSWÕ÷ÕPÕ]� JUXS� �¶�Q� SOD]PD� OHSWLQ��
/+�� )6+� LOH� VHUEHVW� YH� WRWDO� WHVWRVWHURQ� G�]H\OHUL� KLoELU� X\JXODPDQÕQ� \DSÕOPDGÕ÷Õ� JUXS� �¶GHQ�
IDUNOÕ�GH÷LOGL��*HUoHNOHúWLUGL÷LPL]�oDOÕúPDGD�V�UUHQDOHNWRPL�X\JXODPDVÕ�\DSPD�G�ú�QFHVL�E|Erek 

�VW��EH]L�NRUWHNVLQGHQ�VDOJÕODQDQ�DQGURMHQOHULQ�SOD]PD�OHSWLQLQL�HWNLOH\LS-HWNLOHPHGL÷LQLQ�RUWD\D�
NRQXODELOPHVL�DPDFÕQGDQ�ND\QDNODQGÕ��=DWHQ�OLWHUDW�UOHUGH�GH�EX�NRQX�KDNNÕQGD�ELU�oDOÕúPD\D�GD�
UDVWODQÕODPDGÕ�� *HUoHNOHúWLUGL÷LPL]� oDOÕúPDQÕQ� |QHPOL� VRQXoODUÕQGDQ� ELULVL� GH� WHN� WDUDIOÕ�
V�UUHQDOHNWRPLQLQ�OHSWLQ�VDOÕQÕPÕ��]HULQGH�|QHPOL�ELU�HWNL\H�VDKLS�ROPDGÕ÷ÕGÕU� 

<DSWÕ÷ÕPÕ]� OLWHUDW�U� WDUDPDODUGD� oDOÕúPDPÕ]Õ� ELUH� ELU� NDUúÕODúWÕUDELOHFH÷LPL]� ELU�
DUDúWÕUPD\D� UDVWOD\DPDGÕN�� dDOÕúPDPÕ]ÕQ�� NDVWUDV\RQ� YH� V�UUHQDOHNWRPL� X\JXODQPÕú� UDWODUGD�
WHVWRVWHURQ� WDNYL\HVLQLQ� D\UÕ� D\UÕ� YH� NRPELQH� Hú� ]DPDQOÕ� \DSÕOGÕ÷Õ� LON� oDOÕúPD� ROGX÷XQX�
söyleyebiliriz. 
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dDOÕúPDPÕ]GD�VRQXo�RODUDN� 

���.DVWUDV\RQ�X\JXODPDVÕ�VÕoDQODUGD�SOD]PD�OHSWLQLQL�|QHPOL�|Oo�GH�DUWÕUPDNWDGÕU� 

2. SürrenalektoPL�VÕoDQODUGD�OHSWLQL�VDOÕQÕPÕ��]HULQGH�|QHPOL�ELU�HWNL\H�VDKLS�GH÷LOGLU�� 

���7HVWRVWHURQ�X\JXODPDVÕ�D]DOPÕú�OHSWLQ�G�]H\OHUL\OH�VRQXoODQPDNWDGÕU� 

��.DVWUDV\RQXQ� \RO� DoWÕ÷Õ� OHSWLQ� G�]H\OHULQGHNL� DUWÕú� WHVWRVWHURQ� X\JXODPDVÕ\OD� GD�
engellenmektedir. 

5. Plazma leptini üzerinde testosterondan daha çok plazma LH düzeyleri etkili olabilir. 
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6. ÖZET 

 

T.C. 

6(/d8.�h1ø9(56ø7(6ø 
6$ö/,.�%ø/ø0/(5ø�(167ø7h6h 

)ø=<2/2-ø��7,3��$1$%ø/ø0�'$/, 
DOKTORA�7(=ø�.21<$����� 

$</ø1��.8/��h67h1 

 

 5DWODUGD�WHN�WDUDIOÕ�V�UUHQDOHNWRPL��NDVWUDV\RQ�YH�WHVWRVWHURQ�X\JXODPDVÕQÕQ�OHSWLQ�
VDOÕQÕPÕQD�HWNLVL 

<D÷�K�FUHOHUL�WDUDIÕQGDQ��UHWLOHQ�YH�Y�FXGXQ�HQHUML�GHQJHVLQLQ�G�]HQOHQPHVLQGH�WHPHO�ELU�
rol oynayan leptin hormonunun, üreme sistemi üzerinde de önemli etkilere sahip olabilece÷L�LOHUL�
V�U�OPHNWHGLU�� /HSWLQLQ� VD÷OÕNOÕ� HUNHNOHUGH� WHVWRVWHURQ� VDOJÕODQPDVÕQÕ� EDVNÕODGÕ÷Õ�� DQFDN�
WHVWRVWHURQXQ� OHSWLQ� �]HULQGH� EHOLUOH\LFL� ELU� IDNW|U� ROPDGÕ÷Õ� LOHUL� V�U�OPHNWHGLU�� %XQD� NDUúÕQ�
WHVWRVWHURQXQ�OHSWLQ�VDOÕQÕPÕQÕ�EDVNÕOD\DELOHFH÷L�\|Q�QGHNL�UDSRUODU�NRQXQXQ�WDUWÕúPDOÕ�ROGX÷XQX�
göstermektedir. %X� oDOÕúPDQÕQ� DPDFÕ� GD� NDVWUDV\RQ� YH� WHN� WDUDIOÕ� V�UUHQDOHNWRPL� X\JXODQPÕú 
ratlarda, testosteron takviyesinin�OHSWLQ�VDOÕQÕPÕQÕ�QDVÕO�HWNLOHGL÷LQL�DUDúWÕUPDNWÕU�� 

$UDúWÕUPD� )ÕUDW� hQLYHUVLWHVL� 7ÕS� )DN�ltesi 'HQH\� +D\YDQODUÕ Ünitesinden temin edilen 

Wistar-Albino cinsi eriúNLQ����DGHW�HUNHN�UDWODU��]HULQGH�D\QÕ IDN�OWHQLQ�)L]\RORML�$QDELOLP�'DOÕ 
/DERUDWXDUÕQGD gerçekleúWLULOGL� 

dDOÕúPDGD�NXOODQÕODQ�KD\YDQODU�HúLW�VD\ÕGD���JUXED�D\UÕOGÕ� 
Grup 1, Kontrol Grubu. Grup 2, Testosteron Grubu: 4 hafta süreyle kas içi 5 mg/kg/gün 



 39 

WHVWRVWHURQ� SURSLRQDW� X\JXODQDQ� JUXS�� *UXS� ��� .DVWUDV\RQ� *UXEX�� *HQHO� DQHVWH]L� DOWÕQGD�
NDVWUDV\RQ�X\JXODQDQ�JUXS��*UXS����6�UUHQDOHNWRPL�*UXEX��*HQHO�DQHVWHVL�DOWÕQGD�V�Urenalektomi 

X\JXODQDQ�JUXS��*UXS����.DVWUDV\RQ�YH�6�UUHQDOHNWRPL�*UXEX��*HQHO�DQHVWH]L�DOWÕQGD�NDVWUDV\RQ�
ve sürrenalektomi uygulanan grup. Grup 6, Kastrasyon ve Testosteron Grubu: Genel anestezi 

DOWÕQGD� JHUoHNOHúWLULOHQ� NDVWUDV\RQGDQ� VRQUa 4 hafta süreyle kas içi 5 mg/kg/gün testosteron 

SURSLRQDW�X\JXODQDQ�JUXS���*UXS����6�UUHQDOHNWRPL�YH�7HVWRVWHURQ�*UXEX��*HQHO�DQHVWH]L�DOWÕnda 

JHUoHNOHúWLULOHQ sürrenalektomiden sonra 4 hafta süreyle kas içi 5 mg/kg/gün testosteron 

propionat uygulanan grup. Grup 8, Kastrasyon, Sürrenalektomi ve Testosteron Grubu: Genel 

DQHVWH]L�DOWÕQGD�JHUoHNOHúWLULOHQ�NDVWUDV\RQ ve sürrenalektomiden sonra sonra 4 hafta süreyle kas 

içi 5 mg/kg/gün testosteron propionat uygulanan grup. 

'|UW� KDIWDOÕN� X\JXODPDODUÕQ� ELWLPLQGH�� KD\YDQODUGDQ� GHNDSLWDV\RQOD� DOÕnan kan 

örneklerinde plazma leptin, LH, FSH ile serbest ve total testosteron düzeyleri tayin edildi. 

*UXS� �� YH� �� GL÷HU� JUXSODUÕQ� WDPDPÕndan daha yüksek leptin ve LH düzeylerine sahipti 

(P<0.01). Grup 1 ve 4'ün leptin ve LH düzeyleri grup 2, 6, 7 ve 8'den daha yüksekti (P<0.01). 

3OD]PD� )6+� G�]H\OHUL� \|Q�QGHQ� JUXSODU� PXND\HVH� HGLOGL÷LQGH� JUXS� �� YH� �
LQ� EDKVHGLOHQ�
SDUDPHWUHVL�GL÷HU�JUXSODUÕQ� WDPDPÕQGDQ�|QHPOL� úHNLOGH�\�NVHNWL� �3��������*UXS���YH��
�Q�)6+�
G�]H\OHUL� GL÷HU� JUXSODUÕQ� WDPDPÕQGDQ� G�úüktü (P<0.01). En yüksek serbest ve total testosteron 

düzeyleri grup 2, 6, 7 ve 8'de elde edildi (P<0.01). Grup 1 ve 4'ün serbest ve total testosteron 

düzeyleri grup 3 ve 5'den daha yüksekti (P<0.01).  

*HUoHNOHúWLULOHQ�oDOÕúPDQÕQ�VRQXoODUÕ�UDWODUGD�WHN�WDUDIOÕ�V�UUHQDOHNWRPLQLQ�OHSWLQ�VDOÕQÕPÕ�
�]HULQH� |QHPOL� ELU� HWNL\H� VDKLS� ROPDGÕ÷ÕQÕ�� DQFDN� SOD]PD� OHSWLQL� �]HULQGH� WHVWRVWHURQGDQ� GDKD�
oRN�SOD]PD�/+�G�]H\OHULQLQ�HWNLOL�RODELOHFH÷LQL�J|VWHUPHNWHGLU� 
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7. SUMMARY 

 

 The effect of unilateral adrenalectomy, castration and application of testosteron on 

leptin release in rats 

 

 Leptin is released from lipid cells and it has principal role on the regulation of energy 

balance. Additionally suggested that it may have an important effects on reproductive system. 

Leptin suppress secretion of testosterone in healthy men however, it is suggested that testosterone 

has no any characteristic effect on leptin. The reports are  controversial about this matter because 

of informations that  testosterone may suppress the release of leptin. The aim of this study is to 

examine  how effects the release of leptin  application of testosterone, castration and unilateral 

adrenalectomy. The present study was carried out in the department of  physiology of Medical 

School of Firat  University  on  80 wistar albino male rats  that those from Experimental Animals 

Study Unit of Firat University. 

In this study, rats were divided randomly into 8 groups. Group I: Control Group,  Group 

2: Group of testosterone (the intramuscular (IM) application of  testosterone propionate, 5 

mg/kg/day), Group 3: Group of Castration  ( castration procedure under general anesthesia), 

Group 4: Group of adrenalectomy ( adrenalectomy under general anesthesia), Group 5: Group of 

castration plus adrenalectomy ( castration plus adrenalectomy under general anesthesia), Group 

6: Group of castration plus testosterone application ( during four weeks the intramuscular (IM) 

application of  5 mg/kg/day testosterone propionate after castration under general anesthesia), 

Group 7: Group of adrenalectomy  plus testosterone application (during four weeks the 

intramuscular (IM) application of 5 mg/kg/day testosterone propionate after adrenalectomy  



 41 

under general anesthesia), Group 8: Group of castration, adrenelectomy and the application of 

testosterone  (during four weeks the intramuscular (IM) application of 5 mg/kg/day testosterone 

propionate after adrenalectomy and castration  under general anesthesia) 

Plasma leptin, LH, FSH, free and total testosterone levels investigated in blood samples 

obtained  from animals after decapitation in the final of four weeks. 

It was found that Group 3 and 5 have higher leptin and LH levels than other groups 

(P<0.01). Leptin and LH levels in Group 1 and 4 were higher than group 2,6,7,8 (P<0.01). In 

comparison of FSH levels between groups it was higher in group 3 and 5  than all of other groups 

(P<0.01). FSH levels were lower in  group 1 and 4 than all of other groups (P<0.01).  The most 

highest free and total testosterone levels were found in group 2, 6, 7 and 8 (P<0.01). Free and 

total testosterone levels in Group 1 and 4 were  higher than group 3 and 5 (P<0.01).  

&RQVHTXHQWO\��ÕW�VHHPV�WKDW�unilateral adrenelectomy has no effect on release of leptin and 

plasma LH levels more effective on plasma leptin levels than testosterone according to the results 

of this study. 
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