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1. ÖZET 

 Oksidatif stres nonalkolik steatohepatit (NASH) patogenezinde rol alan en 

önemli faktörlerden biridir. Birçok farmakolojik özelli klere sahip bir fitoöstrojen 

olan genisteinin (4’ ,5, 7-trihydoxyisoflavone) antioksidan ve anti-inflammatuvar 

HWNLOHUL� ROGX÷X� ELOLQPHNWHGLU�� %X� oDOÕúPDGD�� GHQH\VHO� RODUDN� ROXúWXUXODQ� 1$6+�
PRGHOLQGH�JHQLVWHLQLQ�NRUX\XFX�URO�Q��DUDúWÕUGÕN� 

48 adet erkek Sprague-Dawley rat randomize olarak dört HúLW� JUXED� D\UÕOGÕ��
%LULQFL�JUXS�VDGHFH�VWDQGDUW�UDW�\HPL�DOGÕ��NRQWURO�JUXEX��JUXS�.���*UXS����SODVHER�
�VHUXP�IL]\RORMLN��JUXEX���JUXS���YH��¶�H�LVH�\D÷GDQ�]HQJLQ�GL\HW��<='��DG�OLELWXP�
RODUDN�YHULOGL��*UXS��¶H�<='¶�H�EDúODPDGDQ�ELU�J�Q�|QFH�YH�W�P�GHQH\�süresince 0.2 

PJ�NJ�J�Q�GR]XQGD� JHQLVWHLQ� VXENXWDQ�RODUDN�X\JXODQGÕ� �JHQLVWHLQ�NRUX\XFX� �*.��
grup). Grup 4’e dördüncü haftadan sonra iki hafta 0.2 mg/kg/gün dozunda genistein 

VXENXWDQ�RODUDN�X\JXODQGÕ��JHQLVWHLQ�WHGDYL��*7��JUXEX�����KDIWD�ELWWLNWHQ�VRQUD�tüm 

UDWODU� |OG�U�OG��� .DQ� |UQHNOHUL� YH� NDUDFL÷HU� GRNXODUÕ� DOÕQGÕ�� $PLQRWUDQVIHUD]ODU��
SOD]PD�YH�NDUDFL÷HU�PDORQGLDOGHKLG��0'$��G�]H\OHUL�|Oo�OG���+LVWRSDWRORMLN�RODUDN��
NDUDFL÷HUGH�VWHDWR]��EDORQODúPD�GHMHQHUDV\RQX��LQIODPPDV\RQ��0DOORU\�FLVLPFL÷L�YH�
fibro]LV�GH÷HUOHQGLULOGL�� 

$67� YH� $/7� GH÷HUOHUL� �S� ��������� SOD]PD� YH� NDUDFL÷HU� 0'$� YH� SOD]PD�
TNF-DOID� G�]H\OHUL� �S� VÕUDVÕ� LOH� �������� �������� ������� SODVHER� JUXEXQGD� NRQWURO�
grubundan yüksekti. TGF-EHWD� G�]H\OHULQGH� DQODPOÕ� IDUN� \RNWX�� +LVWRSDWRORMLN�
olarak steatoz, mm2� GHNL� RUWDODPD� LQIODPDWXYDU� K�FUH� VD\ÕVÕ� YH� EDORQODúPD�
GHMHQHUDV\RQX� SODVHER� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� RODUDN� \�NVHNWL� �S�
KHSVLQGH� ��������� )LEUR]LV� YH� 0DOORU\� FLVPL� VDSWDQPDGÕ�� +HP� *.� KHP� GH� *7�
grubunda AST ve ALT düzeyleri (p hepsinGH� �������� SOD]PD� YH� NDUDFL÷HU� 0'$�
düzeyleri ve TNF-DOID� G�]H\OHUL� SODVHER� JUXEXQD� J|UH� DQODPOÕ� RODUDN� G�ú�NW�� �S�
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KHSVLQGH���������+LVWRSDWRORMLN�LQFHOHPHGH�*.�YH�*7�JUXSODUÕQGD�VWHDWR]��VÕUDVÕ�LOH�
p<0.05 ve <0.01), mm2 deki ortalama inflamatuvar hücre sayÕVÕ� �KHU� LNL� JUXSWD�
S������� YH� EDORQODúPD� GHMHQHUDV\RQX� �KHU� LNL� JUXSWD� ������� SODVHER� JUXEXQD� J|UH�
DQODPOÕ�RODUDN�G�ú�NW���� 
Sonuç: *�oO�� ELU� DQWLRNVLGDQ� RODQ� JHQLVWHLQ� GHQH\VHO� RODUDN� 1$6+� JHOLúLPLQL�
beli rgin olarak önlemekte, histopatolojik ve biyokimyasal düzelme ile steatohepatiti 

D]DOWPDNWDGÕU� 
Anahtar kelimeler: 1RQDONROLN� VWHDWRKHSDWLW�� \D÷GDQ� ]HQJLQ� GL\HW�� RNVLGDWLI� VWUHV��
genistein.  
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2. ABSTRACT 

PREVENTIVE ROLE OF GENISTEIN IN EXPERIMENTAL NON-

ALCOHOLIC STEATOHEPATITIS MODEL 

 Oxidative stress is one of the important factors that are playing role in the 

pathogenesis of nonalcoholic steatohepatitis (NASH). Genistein (4’ ,5, 7-

trihydoxyisoflavone), a phytoestrogen with several pharmacological features, has 

also antioxidant and anti-inflammatuar properties. In the present study, we evaluated 

preventive role of genistein in NASH model induced experimentally.  

48 Sprague-Dawley rats were divided into four equal groups randomly. First 

group received only standart rat chow diet (control group: grup C). Group 2 (group 

placebo), 3 and 4 were given high fat diet (HFD) ad libitum. 0.5 ml serum 

physiologic injected daily to placebo group subcutaneously. 0.2 mg/kg/day genistein 

injected subcutaneously to group 3 (genistein prevention (GP) group) starting one 

day before HFD administration and during the whole experiment. After the fourth 

week, genistein at 0.2 mg/kg/day injected subcutaneously to the fourth group 

(genistein treatment (GT) group). All rats kil led after six weeks. Blood samples 

collected and tissue samples prepared. Aminotransferases, plasma and liver 

malondialdehyde (MDA) levels were measured. Steatosis, ballooning degeneration, 

inflammation, Mallory body and fibrosis in the liver examined histopathologically. 

AST and ALT levels (p for each <0.001), plasma and liver tissue MDA and 

plasma TNF-alpha levels (p <0.001, <0.001, <0.01, respectively) were higher in 

placebo group than in the control group. TGF-beta levels were comparable in the 

placebo and control groups. In histopthological examination, steatosis, inflammatuar 

cells per mm2 and balloning degeneration were significantly higher in the placebo 
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group than in the control group (p for each <0.001). There was no fibrosis and 

Mallory body.  AST and ALT levels (p for each <0.05), plasma and liver tissue 

MDA and plasma TNF-alpha levels were significantly lower (p <0.05 for each) 

either in GP or in GT groups compared to the placebo group. Histopathologically, 

steatosis (p<0.05 and <0.01 respectively), mean number of inflammatuar cells per 

mm2 (p<0.01 for each) and balloning degeneration (p <0.01 for each) in GP and GT 

groups were significantly lower than in the placebo group.   

In conclusion; genistein, a strong antioxidant agent, not only remarkably 

prevents the emergence of NASH, but also attenuates the existing steatohepatitis by 

improving the biochemical and histopathological abnormaliti es. 

Key words: Nonalcoholic steatohepatitis, high fat diet, oxidative stress, genistein.  
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3��*ø5øù�YH�$0$d 

1RQDONROLN� \D÷OÕ� NDUDFL÷HU� KDVWDOÕ÷Õ� �1$<.+�� YH� EX� KDVWDOÕ÷ÕQ� HQ� FLGGL�
IRUPX� RODQ� QRQDONROLN� VWHDWRKHSDWLWLV� �1$6+�� ELU� ]DPDQODU� VÕN� UDVWODQDQ� IDNDW�
]DUDUVÕ]� ELU� KDVWDOÕN� RODUDN� NDEXO� HGLOPHVLQH� UD÷PHQ�� J�Q�P�]GH� NURQLN� NDUDFL÷HU�
KDVWDOÕ÷Õ�� VLUR]� YH� NDUDFL÷HU� \HWPH]OL÷LQH� LOHUOHPH� SRWDQVL\HOL� WDúÕGÕ÷Õ� DUWÕN� oRN� L\L�
bili nmektedir (1). Bu nedeQOH� VRQ� \ÕOODUGD� \DSÕODQ� oDOÕúPDODU� KDVWDOÕ÷ÕQ�
SDWRIL]\RORMLVLQL�DQODPD\D�YH�WHGDYLVLQH�RGDNODQPÕúWÕU�� 

1$6+�� SDWRJHQH]L� ROGXNoD� NDUÕúÕN� RODQ� ELU� KDVWDOÕNWÕU�� 'D\� YH� -DPHV� (2) 

WDUDIÕQGDQ� RUWD\D� DWÕODQ� YH� \D\JÕQ� RODUDN� NDEXO� J|UHQ� PRGHOH� J|UH� 1$6+� LNL�
darbeden (two-KLW�PRGHO��ROXúDQ�ELU�KDVWDOÕNWÕU� Darbe 1��%LUoRN�IDNW|UH�ED÷OÕ�RODUDN�
trigliseridlerin NDUDFL÷HUGH� ELULPL� LOH� \D÷OÕ� NDUDFL÷HU� �VWHDWR]�� JHOLúLPL� YH� EXQXQOD�
ELUOLNWH�NDUDFL÷HULQ�LNLQFL�GDUEHOHUH�NDUúÕ�KDVVDVL\HWLQLQ�DUWÕúÕ��Darbe 2��øNLQFL�GDUEH�
LOH�ELUOLNWH�KHSDWRVLW�KDVDUÕ��LQIODPDV\RQ�YH�VRQXo�RODUDN�ILEUR]LV�JHOLúLPL� 

.DUDFL÷HUGH� DúÕUÕ� \D÷� ELULNLPL� YH� EXQD� QHGHQ� RODQ� HWNHQOHUH� NURQLN� RODUDN�
PDUX]L\HW� � RNVLGDWLI� VWUHV� ROXúXPXQD� QHGHQ� ROXU�� 2NVLGDWLI� VWUHV�� \D÷OÕ� NDUDFL÷HU�
�VWHWDWR]�� HYUHVLQGHQ� 1$6+¶H� LOHUOH\LúWHQ� VRUXPOX� WXWXODQ� HQ� |QHPOL� IDNW|UOHUGHQ�
ELUL�RODUDN�G�ú�Q�OPHNWHGLU��dHúLWOL�1$YKH hayvan modelleri (3, 4) ve NASH’ li 

hastalarda (5, 6)� \DSÕODQ� oDOÕúPDODUGD� RNVLGH� SURWHLQOHULQ� �WLUR]LQ� QLWUDV\RQX�� YH�
OLSLGOHULQ� PHYFXGL\HWLQLQ� J|VWHULOPHVL�� RNVLGDWLI� VWUHVLQ� 1$6+� JHOLúLPLQGH� URO�QH�
GDLU�LNQD�HGLFL�NDQÕWODU�VD÷ODPÕúWÕU�� 

5HDNWLI� RNVLMHQ� �U�QOHU� �526�� DUDFÕOÕ÷Õ� LOH� ROXúDQ� OLSLG� SHURNVLGDV\Rnu, 

1$6+�SDWRJHQH]LQGH�PHUNH]L�ELU�UROH�VDKLSWLU��/LSLG�SHURNVLGDV\RQX��PHPEUDQODUÕQ�
\ÕNÕPÕQD� YH� PDORQGLDOGHKLG� �0'$�� YH� �-hidroksinonenal (HNE) gibi reaktif 

PHWDEROLWOHULQ�DUWÕúÕQD�QHGHQ�ROXU�YH�E|\OHFH�K�FUHVHO�GLVIRQNVL\RQD�\RO�DoDU�(7, 8). 
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/LSLG� SHURNVLGDV\RQXQXQ� GHUHFHVL� VHUEHVW� \D÷� DVLWOHULQLQ�PHYFXGL\HWL� LOH� NRUHOHGLU�
(9)� YH� VWHDWRWLN� NDUDFL÷HUGH� FLGGL� ]DUDU� YHUHFH÷LQL� J|VWHUPHNWHGLU��0'$� YH�+1(��
1$6+¶OL�KDVWDODUÕQ����¶ÕQGD�VWHDWR]OX�KDVWDODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�RNVLGDWLI�VWresin 

DUWWÕ÷ÕQÕ�J|VWHULU�ELU�úHNLOGH�DUWPÕú�RODUDN�EXOXQPXúWXU�(10). 

1$6+� WHGDYLVL� GH� SDWRJHQH]� oDOÕúPDODUÕQD� SDUDOHO� RODUDN� DUDúWÕUPD�
VDIKDVÕQGDGÕU� YH� KHQ�]� LGHDO� ELU� LODo� WHGDYLVL� EXOXQPDPDNWDGÕU�� %DúODQJÕo� tedavisi 

RODUDN�KDVWDODUD�NLOR�YHUPH�|QHULOVH�GH�KHGHIH�XODúÕOPDVÕ�]RUGXU��øODo�WHGDYLOHULQGHQ�
LQV�OLQ�GX\DUOÕOÕ÷ÕQÕ�DUWÕUDQ�DMDQODUÕQ�SRWDQVL\HO�\DQ�HWNLOHULQLQ�GR÷XUGX÷X�HQGLúHOHU��
KLSROLSLGHPLN� LODoODUÕQ� EHOLUJLQ� ELU� ID\GDODUÕQÕQ� VDSWDQDPDPDVÕ� DUDúWÕUPDFÕODUÕ�
DOWHUQDWLI� WHGDYLOHUH� \|QHOWPLúWLU�� $OWHUQDWLI� WHGDYL� LoLQGH� SDWRJHQH]GHQ� VRUXPOX�
WXWXODQ� |]HOOLNOH� LNLQFL� GDUEHGH� URO� DODQ� YH� ILEURJHQH]� JHOLúLPLQGHQ� GH� � VRUXPOX�
ROGX÷X�G�ú�Q�OHQ�RNVLGDWLI�VWUHV�YH�HQGRWRNVLQ-DUDFÕOÕ�VLWRNLQ�VDOÕQÕPÕ�JLEL�IDNW|UOHUe 

\|QHOLN� WHGDYLOHUOH� KDVWDOÕ÷ÕQ� úLGGHWLQLQ� D]DOWÕOPDVÕ� YH\D� NRUX\XFX� WHGDYLOHU� KHGHI�
DOÕQPÕúWÕU��1$6+�SDWRJHQH]LQGH�RNVLGDWLI�VWUHVLQ�URO�Q��J|VWHUHQ�GHOLOOHULQ�DUWÕúÕ�LOH�
ELUOLNWH�ELUoRN�DQWLRNVLGDQ�DMDQÕQ� WHGDYLGHNL� URO��GH�DUDúWÕUÕOPDNWDGÕU��%HWDLQ�YH�N-

DVHWLOVLVWHLQ� JLEL� JOXWDW\RQ� |QF�OHUL� LOH� \DSÕODQ� ED]Õ� oDOÕúPDODUGD� ROXPOX� VRQXoODU�
ELOGLULOPLúWLU�(11).  

Birçok farmakolojik özelli klere sahip bir  fitoöstrojen olan genisteinin (4’ ,5, 

7-WULK\GR[\LVRIODYRQH��NDQVHU�|QOH\LFL�HWNLOHULQLQ�\DQÕQGD�DQWL-tümör, antioksidan ve 

anti-LQIODPPDWXYDU� HWNLOHUL� ROGX÷X� ELOGLULOPHNWHGLU� (12, 13). Birçok hücresel 

VLVWHPGH� E�\�PH\L� |QOH\LFL� HWNLVL� ROGX÷X� J|VWHULOHQ� JHQLVWHLQLQ�� K�FUH� E�\�PHVLQL�
TGF-beta-�¶LQ� X\DUÕ� \ROODUÕQÕ� PRG�OH� HGHUHN� LQKLEH� HGHELOHFH÷L� |QH� V�U�OP�úW�U�
(14)�� <DNÕQ� ]DPDQGD� \DSÕODQ� LNL� D\UÕ�  in vitro oDOÕúPDGD� JHQLVWHLQLQ� KHSDWLN�
ILEURJHQH]LVGHQ�VRUXPOX�RODQ� VWHOODW�K�FUHOHULQ�SUROLIHUDV\RQXQX�HWNLOHGL÷L� (15, 16) 
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ve TGF-�-�� DUDFÕOÕ� NROODMHQ� VHQWH]LQL� D]DOWDUDN� DQWL-ILEURWLN� HWNL� J|VWHUGL÷L� (16) 

ELOGLULOPLúWLU�� 
 %X� oDOÕúPDGD�� KHP� DQWL-inflammatuvar ve antioksidan özelli kleri hem de 

NDUDFL÷HU�VWHOODW�K�FUHOHUL��]HULQGHQ�HWNL�J|VWHUHUHN�DQWL-ILEURWLN�HWNLOHUL�ROGX÷X�LOHUL�
V�U�OHQ� JHQLVWHLQLQ� GHQH\VHO� RODUDN� ROXúWXUXODQ�1$6+�PRGHOLQGH� NRUX\XFX� URO�nü 

DUDúWÕUPD\Õ�DPDoODGÕN�� 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 8 

���*(1(/�%ø/*ø/(5 

�����<D÷OÕ�.DUDFL÷HU 
øON� NH]� ����� \ÕOÕQGD� +HULEHUW� 7D\ORU� WDUDIÕQGDQ� DQODPOÕ� PLNWDUGD� DONRO�

kullanmayan fakat alkolik steatohepatit il e uyumlu histolojik özelli klere sahip bir 

YDND� ELOGLULOPLúWLU� ������ %HQ]HU� EDúND� \D\ÕQODUGDQ� VRQUD� DONROH� ED÷OÕ� ROPD\DQ�
NDUDFL÷HU�\D÷ODQPDVÕ� WHULPL� LON�NH]�����¶GH�0D\R�NOLQLNWHQ�/XGZLJ�YH�DUNDGDúODUÕ�
WDUDIÕQGDQ� WDQÕPODQPÕúWÕU� ������ ����� \ÕOÕQGD� $PHULND� %LUOHúLN� 'HYOHWOHULQLQ� XOXVDO�
VD÷OÕN� HQVWLW�V�Q�\DSWÕ÷Õ�NRQVHQVXV� WRSODQWÕVÕ� LOH�1$6+�GkKLO� \D÷OÕ�NDUDFL÷HU� �<.��
KDVWDOÕNODUÕQÕQ� NURQLN� YLUDO� KHSDWLW� YH� DONROLN� KHSDWLW� LOH� EHUDEHU� HQG�VWUL\HO�
�OHNHOHUGH� HQ� VÕN� UDVWODQÕODQ� NDUDFL÷HU� KDVWDOÕNODUÕ� ROGX÷X� ELOGLULOPLúWLU�� *HoPLúWH�
VHOLP�VH\LUOL�ELU�KDVWDOÕN�RODUDN�J|U�OHQ�<.¶LQ��DUWÕN�J�Q�P�]GH�G�ú�Q�OG�÷��NDGDU�
PDVXP� ROPDGÕ÷Õ� ELOLQPHNWHGLU�� <.�� NURQLN� NDUDFL÷HU� KDVWDOÕNODUÕQD� YH� KDWWD�
KHSDWRVHO�OHU� NDUVLQRPD\D� LOHUOH\HELOPHNWHGLU�� +DVWDOÕ÷ÕQ� PDVXP� RODUDN� ELOLQPHVL�
\DQOÕúÕQÕQ�\DQÕQGD� \DNÕQ�]DPDQD�NDGDU�<.¶LQ�GDKD�oRN� UHIDK�G�]H\LQLQ�\�NVHNOL÷L�
YH�EHUDEHULQGH�DONRO�W�NHWLPL�LOH�LOLúNLOL�ROGX÷X�NDEXO�HGLOPHNWH\GL�� 

.LP\DVDO�RODUDN�VD÷OÕNOÕ�ELU�NDUDFL÷HU�NXUX�D÷ÕUOÕ÷ÕQÕQ�\DNODúÕN���–��NDGDUÕ�
\D÷GÕU�YH�PLNURVNRSWD�J|U�OHPH]��%X�PLNWDU���–�¶\Õ�JHoWL÷L�WDNGLUGH�PLNURVNRSLN�
olaUDN�NDUDFL÷HUGH�\D÷�ELULNLPL�IDUN�HGLOHELOLU��%XQXQOD�EHUDEHU��WHUPLQRORMLN�RODUDN�
NDUDFL÷HU�\D÷ODQPDVÕ�YH�<.�D\QÕ�GH÷LOGLU��%X�LNL�WHULPLQ�D\UÕPÕ�ú|\OH�\DSÕOPDNWDGÕU��
+LVWRORMLN� RODUDN� NDUDFL÷HUGHNL� KHSDWRVLWOHULQ� ���¶GHQ� D]Õ� J|U�OHELOLU� \D÷�
GDPODFÕNODUÕ� içeriyorsa buna NDUDFL÷HU�\D÷ODQPDVÕ��H÷HU�KHSDWRVLWOHUGHNL�J|U�OHELOLU�
\D÷�GDPODFÕ÷Õ�LoHUL÷L����¶GHQ�ID]OD�LVH�EXQD�<K�GHQLU��'L÷HU�ELU�GH\LúOH�NDUDFL÷HULQ�
ÕVODN� D÷ÕUOÕ÷ÕQD� J|UH� \D÷�RUDQÕ����-���ROGX÷XQGD�EX�GXUXP�YK� RODUDN� DGODQGÕUÕOÕU�
(19).   
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4.1.1. Ya÷OÕ�.DUDFL÷HULQ�2OXúXPX 

<D÷OÕ� NDUDFL÷HU� ELUoRN� PHNDQL]PD\OD� ROXúPDNWDGÕU�� %HOOL� EDúOÕ� RODUDN� G|UW�
PHNDQL]PD�LOH�ROXúDELOLU�� 

a) 7ULJOLVHULGOHU�YH�\D÷�DVLWOHULQLQ�EHVLQ�\ROX�LOH�DOÕQPDVÕ��%HVLQOHUGHNL�\D÷�
SRUWDO�YHQ�NDQÕQGD�úLORPLNURQODU� LOH�NDUDFL÷HUH�WDúÕQÕU��1|WUDO�\D÷ODUÕQ�ELU�NÕVPÕ�LVH�
WULJOLVHULGOHU� YH� VHUEHVW� \D÷� DVLWOHUL� RODUDN� GHSRODQGÕNODUÕ� \D÷� GRNXVXQD� XODúÕUODU��
'DKD�VRQUD�HVWHUOHQPHPLú�\D÷�DVLWOHUL�RODUDN�NDUDFL÷HUH�XODúDELOLUOHU�� 

E��+HSDWRVLWOHUGH�VHUEHVW�\D÷�DVLGL�VHQWH]LQGH�DUWPD�YH\D�K�FUH\H�DOÕQDQ�
\D÷�DVLWOHULQLQ�RNVLGDV\RQXQGD�D]DOPD. Her ikisi de hücrede trigliserid birikmesine 

yol açar.  

c) 7ULJOLVHULGOHULQ� KHSDWRVLWOHUGHQ� GÕúDUÕ� WDúÕQPDVÕQGD� ER]XOPD. 

Trigliseridler kolesterol, fosfolipidler ve apo-SURWHLQOHUOH� ELUOLNWH� GÕúDUÕ� WDúÕQÕU��
TDúÕ\ÕFÕ�SURWHLQOHULQ�VHQWH]L�ER]XOGX÷XQGD�WULJOLVHULGOHU�K�FUH�LoHULVLQGH�NDOÕU�� 

d) .DUERQKLGUDW�ID]ODOÕ÷Õ��+�FUHGH�WULJOLVHULGOHUH�G|Q�úW�U�OHELOLU�YH�EXUDGD�
depolanabili r (20).    

������<D÷OÕ�.DUDFL÷HU�(SLGHPL\RORMLVL 
<D÷OÕ� NDUDFL÷HU� VÕN� UDVWODQÕODQ� ELU� GXUXP� ROPDVÕQD� NDUúÕQ� JHQHO�

SRSXODV\RQGDNL� SUHYDODQVÕ� EHOOL� GH÷LOGLU�� +LVWRSDWRORML� LOH� HOGH� HGLOHQ� VRQXoODU�
VHoLOPLú� KDVWD� SRSXODV\RQX� ROGX÷X� LoLQ� JHQHOOHQHPHPHNWHGLU�� .DUDFL÷HU� KLVWRORMLVL�
ROPDGDQ� ODERUDWXYDU� YH� J|U�QW�OHPH� \|QWHPOHUL� LOH� \DSÕODQ� oDOÕúPalarda ise YK’e 

QHGHQ� RODQ� ELUoRN� KDVWDOÕN� D\ÕUW� HGLOHPH]� YH� KDWDOÕ� VRQXo� HOGH� HGLOLU�� +LVWRORML� HQ�
NHVLQ� VRQXFX� YHUPHNOH� EHUDEHU� KLoELU� LQFHOHPH� WHN� EDúÕQD� <.� SUHYDODQVÕQÕ�
EHOLUOHPHGH� J�YHQLOLU� GH÷LOGLU�� øQFHOHQHQ� SRSXODV\RQXQ� VRV\DO� \DSÕVÕ� GD�
epidemiyoloMLN� VRQXoODUÕ� |QHPOL� RUDQGD� HWNLOHPHNWHGLU�� <D÷OÕ� NDUDFL÷HU� VÕNOÕ÷Õ�
-DSRQ\D�YH�øWDO\D¶�GD�\DSÕODQ�oDOÕúPDODUD�J|UH����LOH����DUDVÕQGD�GH÷LúPHNWHGLU�YH�
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RUWDODPD� RODUDN� ���¶W�U� ����� ����� %X� JHQLú� DUDOÕ÷ÕQ� VHEHEL� G�Q\DGDNL� IDUNOÕ�
SRSXODV\RQODUGÕU�YH�SRSXODV\RQODUÕQ�IDUNOÕ�VRV\RHNRQRPLN�GXUXPODUÕGÕU�� 

&LQVL\HW� NRQXVXQGD� GD� VRQXoODU� IDUNOÕOÕN� DU]� HWPHNWHGLU�� gQFHOHUL� <.¶LQ�
NDGÕQ� YH� HUNHN� FLQVL\HWWH� HúLW� VÕNOÕNWD� ROGX÷X� ELOGLULOPHNWH\GL�� 8OWDVRQRJUDIL� LOH�
\DSÕODQ� \HQL� oDOÕúPDODUGD� LVH� -DSRQODU� IDUNOÕ� VRQXoODU� ELOGLUPHNWHGLU�� $úÕUÕ� NLORVX�
YH\D� KLSHUWULJOLVHULGHPLVL� ROPD\DQ� NLúLOHUGH�<.� HUNHNOHUGH� NDGÕQODUD� J|UH� DQODPOÕ�
RODUDN�GDKD�VÕNWÕU������� 

8OWUDVRQRJUDIL�LOH�\DSÕODQ�oDOÕúPDODUGD�oRFXNODUGD�GD�<.¶H�G�ú�N�VÕNOÕNWD�GD�
olsa (%1.8-�����UDVWODQPDNWDGÕU��)DNDW�HQ�VÕN�J|U�OPH�\DúÕ���-���\DúODUÕ�DUDVÕQGDGÕU�
(24). 

�*|U�OG�÷�� JLEL� <.� SUHYDODQVÕ� \Dú�� FLQVL\HW�� EHVOHQPH� WDU]Õ�� Y�FXW� NLWOH�
LQGHNVL��9.ø���LODo�NXOODQÕPÕ�YH�WRNVLQOHUOH�WHPDVD�J|UH�GH÷LúNHQOLN�J|VWHUPHNWHGLU�� 

YK için en önemli risk faktörleri obezite, alkol tüketimi ve insülin direncidir. 

.RQWUROOHUGH�<.�SUHYDODQVÕ�����LOH����DUDVÕQGD� LNHQ�EX�RUDQ�DONROLNOHUGH����¶\D��
DúÕUÕ� NLOROXODUGD� ���¶\D�� REH]� DONROLNOHUGH� LVH� ���¶H� \�NVHOPHNWHGLU� ����� Bu 

VRQXoODUGD�J|VWHUPHNWHGLU�NL�REH]LWH��DONRO�NXOODQÕPÕQD�J|UH�<.�JHOLúLPL�LoLQ�GDKD�
J�oO��ELU�LOLúNL�J|VWHUPHNWHGLU�� 

�������<D÷OÕ�.DUDFL÷HU�(W\RORMLVL 
<D÷�PHWDEROL]PDVÕQGD�NDUDFL÷HU��EDUVDNODU��NDQ�YH�SHULIHULN�\D÷�GRNXVX�JLEL�

GH÷LúLN� RUJDQODU� DUDVÕQGDNL� LOLúNLOHU� ]LQFLUL�� EHVLQ� DOÕPÕ�� NDUDFL÷HU� YH� EDUVDN�
PXNR]DVÕQÕQ�YH\D�KRUPRQ�PHWDEROL]PDVÕQÕQ�VHQWH]�\HWHQH÷L�JLEL�oHúLWOL�IRQNVL\RQODU�
DUDVÕQGD� NDUPDúÕN� ELU� LOLúNL� YDUGÕU�� � %XQODUGD� PH\GDQD� JHOHELOHFHN� ER]XNOXNODU�
NDUDFL÷HU� \D÷� PLNWDUÕQGD� GH÷LúLNOLNOHUH� QHGHQ� RODELOLU� YH� <.� JHOLúLPLQH� ]HPLQ�
KD]ÕUOD\DELOLU�� 

<D÷OÕ�NDUDFL÷HULQ�ELUoRN�QHGHQL�YDUGÕU��%XQODU�Tablo 1’de�J|VWHULOPLúWLU� 
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7DEOR����<D÷OÕ�NDUDFL÷HUH�QHGHQ�RODQ�IDNW|UOHU 
%HVOHQPH\H�ED÷OÕ�QHGHQOHU� $úÕUÕ� EHVOHQPH�� DGLSR]LWDV�� \HWHUVL]� EHVOHQPH�� �0DOQ�WULV\RQ��

KÕ]OÕ�NLOR�ND\EÕ�YE���DONRO��WRWDO�SDUHQWHUDO�EHVOHQPH 
 Jejuno-ileal by-pass,  mide by-SDVVÕ��JDVWULN�EDQGDM 
0HWDEROL]PD�ER]XNOXNODUÕ� Tip 2 diyabetes mellit us, hiperlipidemi, abetalipoproteinemi,  

 *DODNWR]HPL��JOLNRJHQH]��IUXNWR]�LQWROHUDQVÕ�YE� 
 Reye sendromu 

 Gut 

.URQLN�KDVWDOÕNODU� øQIODPDWXYDU�EDUVDN�KDVWDOÕNODUÕ� 
 :LOVRQ�KDVWDOÕ÷Õ 
 .URQLN�VD÷�NDOS�\HWPH]OL÷L 
 Kistik fibrozis 

Enfeksiyonlar : Kronik hepatit C, fulminan virüs hepatiti , HIV enfeksiyonu,  

tüberküloz, kronik osteomiyelit  

 .DUDFL÷HU� UH]HNVL\RQX� YH\D� WUDQVSODQDWDV\RQX� VRQUDVÕQGD�
NDUDFL÷HU�\HWHUVL]OL÷L 

Endokr inopatiler: &XVKLQJ�KDVWDOÕ÷Õ��PLNV|GHP��DNURPHJDOL 
øODoODU��WRNVLQOHU� Amiodaron, tamoksifen, glukokortikoidler, sentetik 

östrojenler, metotreksat, tetrasiklin, salisilât, valproik asit, 

virostatikler 

 $UVHQLN��NXUúXQ��WHWUDNORUNDUERQ� mantar zehirlemesi vb. 

Hamilelik:  +LSHUHPH]LV�JUDYLGDUXP��JHEHOL÷LQ�DNXW�\D÷OÕ�NDUDFL÷HUL 
 

0XKWHPHO�QHGHQOHULQ�oHúLWOLOL÷L��<.¶GH�W�P�\OH�QRQ-spesifik bir tablonun söz 

NRQXVX� ROGX÷XQX� YH� <.¶LQ� NHQGL� EDúÕQD� EHOLUOL� ELU� QHGHQH� ED÷ODQDPD\DFD÷ÕQÕ� YH�
D\UÕFD� NHQGL� EDúÕQD� ELU� KDVWDOÕN� GH÷HUL� WDúÕPDGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� $OWWD� \DWDQ�
KDVWDOÕN�YH\D�QHGHQLQ�JLGHULOPHVL\OH�NDUDFL÷HUGH�GHSRODQDQ�\D÷�NRPSOLNDV\RQVX]�ELU�
úHNLOGH�ND\EROXU��)DNDW�<.�WHN�EDúÕQD�KHUKDQJL�ELU�ULVN�WDúÕPDVD�GD�FLGGL�IRUPX�RODQ�
1$6+� JHOLúLPL� LoLQ� ROPD]VD� ROPD]� NRúXOGXU�� %X� QHGHQOH� <.� WDPDPÕ\OD� ]DUDUVÕ]�
RODUDN� NDEXO� HGLOPHPHOLGLU� YH� <.¶GHQ� ú�SKHOHQLOHQ� ROJXODU� GHWD\OÕ� RODUDN�
LQFHOHQPHOL�YH�JHUHNOL�WHWNLNOHU�\DSÕOÕS�X\JXQ�|QOHPOHU�DOÕQPDOÕGÕU�� 
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4.2. Nonalkolik steatohepatit 

.DUDFL÷HUGH� DQODPOÕ� PLNWDUGD� DONRO� W�NHWLPL� ROPDGÕ÷ÕQGD� NDUDFL÷HUGH� \D÷OÕ�
GH÷LúLNOLNOHU� ROPDVÕQD� 1$<.+� GHQPHNWHGLU�� 1$<.+¶ÕQÕQ� KLVWRORMLN� VSHNWUXPX�
ROGXNoD� JHQLúWLU��*HQHOOLNOH� VHOLP� VH\LUOL� KDILI� NDUDFL÷HU� \D÷ODQPDVÕQGDQ�� SURJUHVLI�
fibrozis ve siroza ilerleyebilen formu olan�VWHDWRKHSDWLWH��\D÷ODQPD�YH�KHSDWRVHO�OHU�
LQIODPDV\RQ� YH� KDVDUÕQ� ELUOLNWHOL÷L�� NDGDU� GH÷LúLN� IRUPODUÕ� PHYFXWWXU�� 1$<.+¶Õ�
nedene yönelik olarak primer veya sekonder olabili r (26). Metabolik sendromun 

|]HOOLNOHULQLQ� HúOLN� HWWL÷L� YH� GL÷HU� QHGHQOHULQ� EXOXQPDGÕ÷Õ� WLSH� SULPHU� 1$<.+¶Õ�
denmektedir. Sekonder nedenler Tablo 1’de� J|VWHULOPLúWLU�� 3ULPHU� YH� VHNRQGHU�
1$<.+¶ÕQÕQ� ELULELULQGHQ� D\ÕUW� HGLOPHVL� |QHPOLGLU�� d�QN�� SDWRJHQH]OHUL� YH�
SURJQR]ODUÕ�ELUELUOHULQGHQ�IDUNOÕGÕU�YH�VHNRQGHU�WLSWH�SURJQR]�GDKD�N|W�G�U�� 

NASH��1$<.+¶ÕQÕQ�NOLQLN�IRUPODUÕQGDQ�ELULGLU�YH�HQ�FLGGL�VH\LUOL�RODQÕGÕU��
Psödoalkolik hepatit, diyabetik hepatit, metabolik steatohepatit, steatonekroz, alkol 

EHQ]HUL�KHSDWLW�JLEL�ELUoRN� IDUNOÕ� WHULP�1$6+� LOH�Hú�DQODPOÕ�RODUDN� WDQÕPODQPÕú�YH�
NXOODQÕOPÕúWÕU�� 1$6+� WDQÕPÕ� LoLQ� XOXVODUDUDVÕ� ELU� X]ODúÕ� WRSODQWÕVÕ� ROPDVD� GD� \DNÕQ�
]DPDQGD�\DSÕODQ�oDOÕúPDODUGD�1$6+�WDQÕVÕQÕ�\DSDUNHQ�úX�NULWHUOHU�NXOODQÕOPDNWDGÕU�
(18, 27, 28).  

a) Histoloji:�.DUDFL÷HU�EL\RSVLVLQGH�RUWD�LOH�úLGGHWOL�GHUHFHGH�PDNURYH]LN�OHU�
\D÷OÕ� GHMHQHUDV\RQ� LOH� ELUOLNWH� OREXOHU� YH\D� SRUWDO� LQIODPDV\RQ� ROPDVÕ�� %LUOLNWH�
Mallory cismi, fibrozis ve siroz olabili r veya olmayabili r.        

1$6+¶LQ� KLVWRORMLN� WDQÕPODQPDVÕQGD� GD� IDUNOÕOÕNODU� ROPDVÕQD� NDUúÕQ�
VWHDWRKHSDWLWH�HN�RODUDN�KHSDWRVLWOHUGH�EDORQODúPD�GHjenerasyon, fibrozis ve Mallori 

FLVPL�1$6+�WDQÕVÕQGD�JHQHOOLNOH�DUDQPDNWDGÕU�� 
<DNÕQ� ]DPDQGD� 0DWWHRQL� YH� DUNDGDúODUÕ� 1$<.+¶� ÕQÕ� NDWHJRUL]H� HGHQ� ELU�

oDOÕúPD�\DSPÕúODUGÕU�������%XQD�J|UH�1$<.+¶�Õ�G|UW�DOW�WLSH�D\UÕOPÕúWÕU� 
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7LS����6DGHFH�\D÷ODQPDQÕQ�ROPDVÕ� 
TLS����<D÷ODQPDQÕQ�\DQÕQGD�LQIODPDV\RQXQ�EXOXQPDVÕ� 
7LS����<D÷ODQPD�YH�EDORQODúPD�GHMHQHUDV\RQX�ROPDVÕ� 
7LS����<D÷ODQPD�YH�ILEUR]LV�YH�YH\D�0DOORU\�FLVLPFLNOHULQLQ�EXOXQPDVÕ� 

%XQODUGDQ�VDGHFH�WLS���YH��¶�Q�LOHUL�NDUDFL÷HU�KDVWDOÕ÷ÕQD�LOHUOHGL÷L�J|VWHULOPLúWir.  
E�� $ONRO� NXOODQÕPÕ�� %LULQFL� EDVDPDN� VD÷OÕN� NXUXOXúX� KHNLPOHUL�� ODERUDWXDU�

WHVWOHUL� YH\D� DLOH� \DNÕQODUÕQÕQ� GR÷UXODPDVÕ� LOH� LKPDO� HGLOHELOLU� GHUHFHGH� HWDQRO�
NXOODQÕPÕ� 

*�Q�P�]GH� LKPDO� HGLOHELOLU� DONRO� GR]X� KHQ�]� WDP� DQODPÕ\OD�
WDQÕPODQPDPÕúWÕU��$ONRO� NXOODQÕPÕQÕQ� GÕúODQPDVÕ� LoLQ� KLVWRORMLN� LQFHOHPH�YH� oHúLWOL�
ODERUDWXDU� WHVWOHUL� NXOODQÕOPDNWDGÕU�� +LVWRORMLN� RODUDN� 1$6+¶WH� Q�NOHHU�
YDNXROD]LV\RQ� YH� VWHDWR]LV� DONROLN� VWHDWRKHSDWLWH� J|UH� GDKD� úLGGHWOL\NHQ� SHULSRUWDO�
fibrozis, Mallory cisimcikleri ve safra kanal proli ferasyonu alkolik steatohepatitte 

GDKD�VÕNWÕU��$ONROLN�VWHWDRKHSDWLWWH�KLVWRORMLN�úLGGHWLQ�GHUHFHVLQLQ�GDKD�ID]OD�ROGX÷X�
ELOGLULOPHNOH�EHUDEHU�EX�LNL�NOLQLN�GXUXPX�VDGHFH�KLVWRORML\H�GD\DQDUDN�D\ÕUW�HWPHN�
P�PN�Q�GH÷LOGLU������   

Ayaktan hastalarda rutin biyokimyasal testler ve klinik ile de NASH ile 

DONROLN� VWHDWRKHSDWLW� D\ÕUÕPÕ�\DSPDN�]RUGXU��$úÕUÕ� DONRO�NXOODQÕPÕQÕ�J|VWHUPHN� LoLQ�
birçok beli rteç (mitokondriyel aspartat aminotransferaz (AST), ortalama eritrosit 

partikül hacmi, gama glutamil transpeptidaz (GGT) karbonhidrat eksik transferin ve 

$67�$/7� RUDQÕ� JLEL�� NXOODQÕOPDVÕQD� UD÷PHQ� desile transferinin total transferine 

RUDQÕ�DúÕUÕ�DONRO�DOÕPÕ�LoLQ�HQ�L\L�J|VWHUJHGLU���������� Henüz ne tek ne de kombine 

olarak hiçbir laboratuvar göstergesi alkol alGÕ÷ÕQÕ� LQNkU� HGHQ� KDVWDODUGD� ��� JUDPÕQ�
DOWÕQGD�DONRO�DOÕPÕQÕ�EHOLUOHPHGH�\DUGÕPFÕ�GH÷LOGLU���� 
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F��(úOLN�HGHQ�KDVWDOÕNODU��'L÷HU�DNWLI�NDUDFL÷HU�KDVWDOÕNODUÕQÕQ�ROPDPDVÕ�� 
1$<.+¶Õ�WDQÕVÕ�NRQXOPDGDQ�|QFH�<.¶H�QHGHQ�RODELOHFHN�VHNRQGHU�QHGHQOHU�

GÕúODQPDOÕGÕU��%XQODUÕQ� LoHULVLQGH�HQ�|QHPOLOHUL��:LOVRQ�KDVWDOÕ÷Õ��NRUWLNRVWHURLG� LOH�
WHGDYL� HGLOHQ� RWRLPP�Q� NDUDFL÷HU� KDVWDOÕ÷Õ�� JDODNWR]HPL��PHWRWUHNVDW� WRNVLVLWHVL� YH�
hepatit C enfeksiyonudur (29) 

4.2.1 NASH epidemiyoloj isi 

1$<.+¶�ÕQÕQ�JHUoHN�LQVLGDQVÕ�YH�SUHYDODQVÕ�ELOLQPHPHNOH�EHUDEHU��\DNODúÕN�
RODUDN�1$<.+¶ÕQ� JHQHO� WRSOXPXQ����¶VLQGH��1$6+¶� LQ� LVH���¶� �QGH� J|U�OG�÷��
ELOGLULOPHNWHGLU� ����� ����� 7�P� \Dú� JUXSODUÕQGD� J|U�OHQ� <.¶LQ� SUHYDODQVÕ� Y�FXW�
NLORVXQXQ� DUWPDVÕ\OD� DUWÕú� J|VWHUPHNWHGLU�� 1RUPDO� NLOROX� NLúLOHUGH� J|U�OPH� VÕNOÕ÷Õ�
%10-15 iken obezlerde bu oran %70-��¶H� oÕNPDNWDGÕU� ����� <DNÕQ� ]DPDQGD�
\D\ÕQODQDQ� ELU� GHUOHPHGH� GH� 1$<.+¶� ÕQ� HQ� VÕN� RODUDN� GL\DEHWLNOHUGH� ������ YH�
REH]OHUGH� ������ J|U�OG�÷�� YH� PRUELG� RODUDN� REH]� RODQ� GL\DEHWLNOHULQ� KHPHQ�
KHSVLQGH�PHYFXW�ROGX÷X�bildirilmektedir (26). 1$6+�J|U�OPH�VÕNOÕ÷Õ� LVH�REH]OHUGH�
������� úLGGHWOL� REH]� GL\DEHWOLOHUGH� LVH� ���� GLU�� %XQXQ� \DQÕQGD� QRUPDO� NLOROX�
NLúLOHUGH� GH� GDKD� G�ú�N� VÕNOÕNWD� ROPDNOD� EHUDEHU� ������� 1$6+¶H� UDVWODQPDNWDGÕU�
(32, 34).   

+HU�QH�NDGDU������\ÕOÕQGDQ�|QFHNL�\D\ÕQODUGD�1$6+¶LQ�JHQHOOLNOH�NDGÕQODUGD�
(%53-����J|U�OG�÷��ELOGLULOVH�GH�����, GDKD�\DNÕQ�]DPDQODUGD�\DSÕODQ�oDOÕúPDODU������
����1$6+¶�LQ�KHU�LNL�FLQVWH�GH�HúLW�VÕNOÕNWD�J|U�OG�÷�Q��ELOGLUPLúOHUGLU�� 
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4.2.3. Klinik beli r tiler ve laboratuvar bulgulDUÕ 
Klinik beli rtiler: %LUoRN� GL÷HU� NURQLN� NDUDFL÷HU� KDVWDOÕ÷ÕQGD� ROGX÷X� JLEL�

1$<.+¶Õ�DVHPSWRPDWLNWLU��.DUDFL÷HU�KDVWDOÕ÷Õ�\D�EDúND�QHGHQOHUGHQ�GROD\Õ�\DSÕODQ�
LQFHOHPHOHUGH� \D� GD� UXWLQ� ODERUDWXDU� WHWNLNOHULQGH� UDVWODQWÕVDO� RODUDN� RUWD\D� oÕNDU��
Birçok asempWRPDWLN� KDVWDGD� DODQLQ� DPLQRWUDQVIHUD]� �$/7�� \�NVHNOL÷L�
DQWLKLSHUOLSLGHPLN� LODo� NXOODQDODUGD� KHSDWLN� SDQHOLQ� PRQLWRUL]DV\RQX� HVQDVÕQGD�
VDSWDQÕU�� %D]HQ� ú�SKHOL� VDIUD� NHVHVL� WDúÕ� DUDúWÕUÕOÕUNHQ� $/7� \�NVHOL÷L� VDSWDQÕU��
1$<.+¶Õ� YLUDO� KHSDWLW� %� YH� &� JLEL� NURQLN� KDVWDOÕ÷ÕQÕQ� ELOLQHQ� GL÷HU� QHGHQOHU�
GÕúODQGÕNWDQ�VRQUD�DoÕNODQDPD\DQ�SHUVLVWDQ�$/7�\�NVHNOL÷LQLQ�HQ�VÕN�QHGHQLGLU�������� 

6HPSWRPODU� ROXúWX÷XQGD� JHQHOOLNOH� QRQVSHVLILNWLU��+DOVL]OLN�PXKWHPHOHQ� HQ�
VÕN�ELOGLULOHQ�VHPSWRPGXU��IDNDW��KLVWRORMLN�OH]\RQXQ�úLGGHWL�LOH�NRUHOH�GH÷LOGLU������ 
'L÷HU� VÕN� ELU� úLND\HW� LVH� NDUDFL÷HULQ� EXOXQGX÷X� VD÷� �VW� NDGUDQGD� N�QW� ELU� D÷UÕ��
UDKDWVÕ]OÕN� KLVVL� ROPDVÕGÕU�� .�o�N� ELU� KDVWD� JUXEXQGD� GDKD� FLGGL� NDUDFL÷HU�
KDVWDOÕ÷ÕQÕQ� EXOJXODUÕ� RODQ� NDúÕQWÕ�� EXODQWÕ� YH� NXVPD� J|U�OHELOLU�� +DWWD ileri 

G|QHPOHUGH� VDUÕOÕN�� DVLW� JLEL�NURQLN�NDUDFL÷HU�KDVWDOÕ÷ÕQD�|]J��EHOLUWL�YH�EXOJXODUGD�
RUWD\D�oÕNDELOLU������ 

Fizik muayene: NASH için herhangi bir patognomonik bir beli rti yoktur. 

2EH]LWH� IL]LN�PXD\HQHGH� HQ� VÕN� UDVWODQDQ� EXOJXGXU� YH� oDOÕúPDODUÕQ����-100’ünde 

PHYFXWWXU���������������.DUDFL÷HU�KDVWDOÕ÷ÕQD�GDLU�HQ�VÕN�EXOJX�LVH�KHSDWRPHJDOLGLU�YH�
oDOÕúPDODUGD����¶\H�NDGDU�RODQ�ELU�VÕNOÕNWD�ELOGLULOPHNWHGLU����������� 

+DVWDODUÕQ� D]� NÕVPÕQGD� NURQLN� NDUDFL÷HU� KDVWDOÕ÷ÕQD� DLW� EXOJXODU� RODELOLU��
bunlardan da�HQ�VÕN�RODQODUÕ�VSLGHU�QHYL�YH�SDOPDU�HULWHPGLU������ øOHUOHPLú�KDVWDOÕNWD�
VDUÕOÕN��|GHP�YH�SRUWDO�KLSHUWDQVL\RQ�EXOJXODUÕ�RODELOLU��.DUDFL÷HU�KDVWDOÕ÷Õ�LOHUOHGLNoH�
NDV� HULPHVL� JHOLúHELOLU� IDNDW� |GHP� YH� |QFHGHQ� PHYFXW� RODQ� REH]LWH� EXQX�
maskeleyebli r. 
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LaboUDWXYDU�ER]XNOXNODUÕ 
+DVWDQH� SRSXODV\RQODUÕQGDNL� 1$6+� KDVWDODUÕQGD� \DSÕODQ� oDOÕúPDODUGD� �����

27, 35) oR÷X�ROJXGD�����-90) anormal aminotrasferaz aktiviteleri mevcuttur. Enzim 

\�NVHOPHVLQLQ� GHUHFHVL� EHOLUJLQ� GH÷LOGLU� YH� JHQHOOLNOH� QRUPDOLQ� �VW� VÕQÕUÕQÕQ� ELU ila 

G|UW�NDWÕ�DUDVÕQGDGÕU��$/7�GH÷HUOHUL�ELU�oRN�GXUXPGD�$67�GH÷HUOHULQGHQ�\�NVHN�ROVD�
GD� ����� ���� $67� ED]HQ�� |]HOOLNOH� GH� VLUR]� YDUOÕ÷ÕQGD�� $/7� VHYL\HVLQGHQ� \�NVHN�
RODELOLU�������$PD�$67�$/7�RUDQÕ�KHPHQ�KLoELU�]DPDQ��¶GHQ�E�\�N�GH÷LOGLU��$/7�
seviyesinin \�NVHOGL÷L� KDVWDODUGD�EX� \�NVHNOLN�JHQHOOLNOH�SHUVLVWDQ�ROPDNOD�EHUDEHU�
GH÷HUOHUGH� GDOJDODQPDODU� J|U�OHELOLU�� 'DKD� D]� VÕNOÕNWD� LVH� $/7� VHYL\HOHUL� GDLPL�
RODUDN�QRUPDO�G�]H\GH�NDODELOLU��$/7�GH÷HUOHUL�VWHDWR]XQ�YH\D�ILEUR]LVLQ�GHUHFHVL�LOH�
NRUHOH� GH÷LOGLU� ��0). GGT düzeyleri de artabili r. Alkalen fosfataz seviyeleri 

JHQHOOLNOH� QRUPDO� G�]H\OHUGH� VH\UHWPHNOH� EHUDEHU� QRUPDOLQ� �VW� VÕQÕUÕQÕQ� LNL� NDWÕQD�
NDGDU�DUWÕú�J|VWHUHELOLU�������������� 

6LUR]�YH\D�NDUDFL÷HU� \HWPH]OL÷L�JHOLúHQH�NDGDU�KHSDWLN� IRQNVL\RQHO�NDSDVLWe 

QRUPDO� VÕQÕUODUGD� VH\UHGHU�� 'L\DEHWLNOHUGH� GL\DEHWLN� QHIURSDWL� QHGHQL\OH� SURWHLQ�UL�
YH� KLSRDOE�PLQHPL� JHOLúHELOLU�� %LUoRN� VHULGH� KDVWDODUÕQ� ���-15’nde antinükleer 

DQWLNRU� SR]LWLIWLU� ����� ���� YH� LOHUOHPLú� ILEUR]LV� LOH� LOLúNLOL� ROGX÷X� EXOXQPXúWXU� ������
HasWDODUÕQ� \DNODúÕN� ���-��¶VLQGH� GL\DEHW� YH\D� JOXNR]� WROHUDQV� ER]XNOX÷X�� ���-

��¶QLQGH�LVH�DoOÕN�OLSLG�SURILOLQGH�KLSHUWULJOLVHULGHPL�PHYFXWWXU��������������� 
4.2.4. TANI  

Görüntüleme: 8OWUDVRQRJUDIL�� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH� PDJQHWLN�
rezonans gib görüntüOHPH� \|QWHPOHUL� NDUDFL÷HUGHNL� RUWD� YH� úLGGHWOL� \D÷OÕ�
GH÷LúLNOLNOHUL� EHOLUOHPHGH� J�YHQLOLUGLU�� 8OWUDVRQGD� KHSDWLN� \D÷�� GDODN� YH� E|EUHN�
NRUWHNVLQLQ� GDKD� D]� RODQ� HNRMHQLWHVLQH� J|UH� DUWPÕú� HNRMHQLWH\H� QHGHQ� ROXU��
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.RQWUDVWVÕ]�%7�LQFHOHPHVLQGH�\D÷OÕ�NDUDFL÷HU�KLpodens ve dalaktan daha koyu olarak 

beli rir.  

%DVLW� VWHDWR]LV� YH� 1$6+¶L� KLoELU� J|U�QW�OHPH� \|QWHPL� D\ÕUW� HGHPH]� ������
8OWUDVRQRJUDILQLQ�\D÷OÕ�NDUDFL÷HUL�EHOLUOHPHGH�GX\DUOÕOÕ÷Õ�YH�|]J�OO�÷��9.ø�DUWWÕNoD�
D]DOPDNWDGÕU��EX�QHGHQOH�GX\DUOÕOÕ÷Õ� �����LOH������DUDVÕQGD�|]J�OO�÷��LVH�����LOH�
���� DUDVÕQGD� GH÷LúPHNWHGLU� ����� ����� *|U�QW�OHPH� \|QWHPOHULQLQ� GX\DUOÕOÕ÷Õ� \D÷OÕ�
LQILOWUDV\RQXQ� GHUHFHVL� LOH� DUWPDNWDGÕU� YH� HQ� D]����� VWHDWR]LV� ROPDVÕ� J|U�QW�OHPH�
yöntemleri il e tespit için optimaldir (45).  

.DUDFL÷HU� EL\RSVLVL: .DUDFL÷HU� EL\RSVLVL� YH� KLVWRORMLVL� 1$6+� WDQÕVÕQD�
J|W�UHQ� HQ� |QHPOL� WDQÕ� \|QWHPOHULGLU�� dRN� VD\ÕGD� NLP\DVDO� ILEUR]LV� J|VWHUJHVL�
NXOODQÕOPDVÕQD� UD÷PHQ� ILEUR]LV� YH� VLUR]� WDQÕVÕ� LoLQ� úLPGL\H� NDGDU� \DUGÕPFÕ�
ROPDPÕúWÕU��(YUHOHPH�LoLQ�VDGHFH�NDUDFL÷HULQ�KLVWRORMLN�LQFHOHPHVL�DQODPOÕGÕU�� 

�1$<.+�LoLQ�WDQÕGD�DOWÕQ�VWDQGDUW�VWHDWR]LVLQ�NDUDFL÷HU�EL\RSVLVL�LOH�WH\LGL�YH�
DONRO� JLEL� GL÷HU� QHGHQOHULQ� NOLQLN� RODUDN� GÕúODQPDVÕ� VRQUDVÕQGD� NOLQLNRSDWRORMLN�
NRUHODV\RQXQ� VD÷ODQPDVÕGÕU�� )DNDW� DONROLN� NDUDFL÷HU� KDVWDOÕ÷Õ� YH�1$<.+¶Õ� EHQ]HU�
KLVWRORMLN� EXOJXODUD� VDKLS� ROGX÷X� LoLQ� NDUDFL÷HU� EL\RSVLVL� \DUGÕPÕ\OD� D\ÕUÕP�
\DSÕODPD]�� $ONROLN� YH� QRQDONROLN� \D÷OÕ� NDUDFL÷HU� KDVWDOÕ÷ÕQÕ� D\ÕUPDN� LoLQ� JHUHNOL�
RODQ�DONRO�DOÕPÕ�VÕQÕUÕ�LoLQ�FXW-RII�GH÷HUL�EHOOL�GH÷LOGLU��)DNDW�JHQHOOLNOH�NDGÕQODrda 20 

JUDP�J�Q��HUNHNOHUGH����JUDP�J�Q�DONRO�DOÕPÕ�VÕQÕU�RODUDN�NXOODQÕOPDNWDGÕU������� 
.DUDFL÷HU� +LVWRORMLVL�� 1$6+� WDQÕVÕ�� NOLQLN� DoÕGDQ� NHVLQOL÷H� VDKLS�

ROPDGÕ÷ÕQGDQ� KLVWRORMLN� EXOJX� JHUHNOLGLU�� 1$<.+¶Õ� WDQÕVÕ� LoLQ� PLQLPXP� RODUDN�
D÷ÕUOÕ÷ÕQ� ��-10’u kadar steatozis gereklidir. Steatozis genelli kle makroveziküler 

ROPDNOD�EHUDEHU�PLNURYH]LN�OHU�GDPODFÕNODU�LOH�NDUÕúÕN�RODELOLU�� 
1$6+¶L� EDVLW� VWHDWR]LVGHQ� D\ÕUPDN� LoLQ� JHUHNOL� RODQ� KLVWRORMLN� |]HOOLNOHU�

oHOLúNLOLGLU�YH�OLWHUDW�UGH�IDUNOÕOÕNODU�PHYFXWWXU�� 
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<DNÕQ� ]DPDQGD� \DSÕODQ� ELU� NRQIHUDQVWD� �����1$6+�� ]RQH� �¶GH� EDVNÕQ� RODQ�
PDNURYH]LN�OHU� \D÷ODQPD� LOH� NRPELQH� RODUDN� KHSDWRVLWOHUGH� EDORQODúPD�
GHMHQHUDV\RQX� YH� PLNVW� WLSWH� LQIODPDWXYDU� LQILOWUDW� RODUDN� WDQÕPODQPÕúWÕU� YH�
genelli kle karakteristik perisinüzoidal ve periselüler fibrozis ile beraberdir.  

 Histolojik olarak NASH üç formda görülebili r (47).  

a) øQDNWLI� 1$6+�� �øOHUOHPH\HQ� IRUP��� +LVWRORMLN� RODUDN� KDILI� LQIODPDV\RQ��
\D÷ODQPD�YH\D�LQIODPDV\RQVX]�\D÷ODQPD�L]OHQLU� 

b) Subfulminan NASH: Çok seyrek görülür. Potansiyel olarak fataldir. 

$ONROLN�VWHDWRKHSDWLWWHQ�D\ÕUÕPÕ�]RUGXU��� 
c) .URQLN�1$6+��.OLQLV\HQOHULQ�1$6+� RODUDN� DGODQGÕUGÕNODUÕ� NURQLN� RODQ�

IRUPGXU��<DYDú�LOHUOHU��+DVWDOÕN�X]XQ�V�UH�GXUDNOD\DELOLU�VRQUD�\LQH�\DYDú�
LOHUOHPH�J|VWHUHELOLU��$WDNODU� úHNOLQGH�JLGLú�J|VWHUebili r, fokal infilt ratlar 

ROXúWXUDELOLU�YH�ED÷�GRNXVX�OLIOHUL�ELULNHELOLU��<ÕOODU�VRQUD�VLUR]D�G|Q�ú�U�� 
NASH’ te saptanan tipik histolojik bulgular: makroveziküler, mikroveziküler 

YH\D� PLNVW� WLSWH� \D÷ODQPD�� KHSDWRVLWOHUGH� EDORQODúPD�� PLNVW� K�FUHOL� LQIODPasyon, 

lobüler hepatit, tek hücre veya fokal nekrozlar, periselüler ve perisinüzoidal fibrozis 

(chicken wire fibrozis), santral ven çevresinde tel örgüsü fibrozisi (chicken wire 

fibrozis)��VDQWUDO�DODQODU�DUDVÕQGD�SHULSRUWDO�DODQGDQ�GL÷HULQH�X]DQDQ�ILEU|]�septalar, 

NDUDFL÷HU�\DSÕVÕQÕQ�W�P�\OH�GH÷LúPHVL��VLUR]��YH�GDKD�VH\UHN�RODUDN�WD�VLGHUR]LV������ 
 6HQWULOREXOHU� LQIODPDV\RQ� YH� ILEUR]LVLQ� EXOXQPDPDVÕ�� NDUDFL÷HUGH�
\D÷ODQPDQÕQ�ROPDPDVÕ�KDOÕQGH�EDúND�WDQÕ�G�ú�Q�OPHOLGLU�� 

4.2.5. Grade ve Stageleme 

$QODPOÕ�SDUDQNLP�SDUDPHWUHOHULQLQ�\DUÕ�NDQWLWDWLI�RODUDN�GH÷HUOHQGLULOPHVLQH�
JUDGHOHPH� �GHUHFHOHQGLUPH�� GHQLU�� (YUHOHQGLUPH� �VWDJLQJ�� LVH� NDUDFL÷HU� SDUHQNLP�
KDVDUÕ�VRQXFXQGD�JHOLúHQ�\DSÕVDO�GH÷LúLPOHULQ�GH÷HUOHQGLULOPHVLGLU��+LVWRORMLN�JUDGH�
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steatohepatit lezyonunun aktivitesini gösterirken, evre fibrozisin derecesini 

\DQVÕWPDNWDGÕU�� 
1$6+¶LQ� NOLQLN� JLGLúL� GH÷LúNHQOLN� J|VWHUPHNWHGLU��.OLQLN� RODUDN� |QHPOL� ELU�

EXOJX� ROPDGDQ� D÷ÕU� LOHUOH\LFL� ELU� JLGLú� J|VWHUHELOLU�� %X� QHGHQOH� KDVWDOÕN� WDEORVX�
PRUIRORMLN� NULWHUOHUOH� WDQÕPODQPDOÕGÕU�� )DUNOÕ� DUDúWÕUPDFÕODUÕQ� EXOJXODUÕQÕ�
NDUúÕODúWÕUÕODELOLU� NÕOPDN� DPDFÕ\OD� KLVWRORMLN� YHULOHU� VWDQGDUGL]H� HGLOPHOLGLU�� %X�
QHGHQOH�ELU�GHUHFHOHQGLUPH�YH�HYUHOHQGLUPH�VLVWHPL�ROXúWXUXOPDOÕGÕU�� 

1$6+� LoLQ� %UXQW� YH� DUDNDGDúODUÕ� ����� ELU� JUDGH� YH� HYUHOeme sistemi 

|QHUPLúOHUGLU�� %X� VLVWHPH� J|UH� JUDGH� LoLQ� ��� EXOJX� NXOODQPÕúODUGÕU�� KHSDWLN�
PDNURYH]LN�OHU�VWHDWR]LV��KHSDWRVHO�OHU�EDORQODúPD�� LQWUD-asinar inflamasyon, portal 

trakt inflamasyonu, Mallory hyaleni, asidofil cisimcikler, glikojen nükleusu, 

lipogUDQ�ORPODU�YH�KHSDWRVHO�OHU�GHPLULQ�GH÷HUOHQGLULOPHVL��%XQODUÕQ�KHSVL�D\UÕ�D\UÕ�
VNRUODQPDNWDGÕU�� 1$6+¶WH� JUDGH� �� �VÕIÕU�� \RNWXU�� d�QN�� 1$6+� PRUIRORLN�
GH÷HUOHQGLUPH� ROPDGDQ� RQX� WDQÕPOD\DFDN� ELU� VHURORMLN� WHVWL� EXOXQPD\DQ�
klinikopatolojik bir antitedir.  

FibUR]LV� LoLQ� �o� SDUDPHWUH� VNRUODQPDNWDGÕU�� SHULVLQ�]RLGDO� ILEUR]LV�� SRUWDO�
ILEUR]LV� YH� N|SU�OHúPH� ILEUR]LVL�� %XQODUD� GD\DQDUDNWDQ� QHNURLQIODPDWXYDU� DNWLYLWH�
KDILI�� RUWD� YH� úLGGHWOL� RODUDN� HYUHOHQPHNWHGLU�� +DVWDOÕN� HYUHOHQPHVL� GH� ILEUR]LVLQ�
derecesine göre 1’GHQ��¶�H�NDGDU�VÕQÕIODQGÕUÕOPÕúWÕU���� 

%UXQW� YH� DUNDGDúODUÕ� ����� WDUDIÕQGDQ� ����¶GD� 1$6+� LoLQ� |QHULOHQ� EX� \DUÕ�
NDQWLWDWLI� GH÷HUOHQGLUPH� VLVWHPL� 1$<.+¶ÕQÕQ� LoHULVLQH� DOGÕ÷Õ� NOLQLN� VSHNWUXPXQ�
WDPDPÕQÕ�GH÷HUOHQGLUPHGH�NXOODQÕODPDPDNWDGÕU��dRN�\DNÕQ�]DPDQGD�1$SH Klinik 

$UDúWÕUPD�QHWZRUNX�WDUDIÕQGDQ�\HQL�ELU�KLVWRORMLN�GH÷HUOHQGLUPH�\|QWHPL�JHOLúWLULOGL�
������ %X� VLVWHPGH� NOLQLN� oDOÕúPDODUGD� NXOODQÕOPDN� �]HUH� 1$<.+¶Õ� DNWLYLWH� VNRUX�
�1$6��JHOLúWLULOPLúWLU��%X�VLVWHPGH����KLVWRORMLN�EXOJX�NXOODQÕOPÕúWÕU�� 



 20 

�¶�� \DUÕ� kantitatif olarak steatozis (0-3), lobular inflamasyon (0-2), hepatoselüler 

EDORQODúPD���-2) ve fibrozisi (0-���GH÷HUOHQGLUPHNWHGLU��'L÷HU�GRNX]�|]HOOLN�LVH�YDU�
veya yok olarak kaydedilmektedir. Bu skorlama sistemine göre NAS ��� � 1$6+�
WDQÕVÕ� LOH� NRUHOH� ROGX÷X� EXOXQXUNHQ�� ��� VNRUXQGD� LVH� WDQÕ� RODUDN� 1$6+� \RNWXU�
úHNOLQGH�GH÷HUOHQGLULOPLúWLU��� 

�������'R÷DO�VH\LU�YH�SURJQR]���� 
1$6+�VÕN�J|U�OPHVLQH�YH�SRWDQVL\HO�RODUDN�FLGGL�ROPDVÕQD�NDUúÕQ�GR÷DO�VH\UL�

oRN� L\L� EHOLUOHQPHPLúWLU�� <DNÕQ� ]DPDQGD� ����1$<.+¶Õ� WDQÕOÕ� KDVWDGD� \DSÕODQ� ELU�
oDOÕúPDGD� ����� KDVWDODU� RUWDODPD� ���� \ÕO� WDNLS� HGLOPLúOHU�� %X� V�UHGH� ���� KDVWDQÕQ�
��¶�� �������� |OP�ú�� <DúDP� EHNOHQWLVL�� QRUPDO� SRSXODV\RQD� J|UH� EHNOHQHQGHQ�
G�ú�NP�ú��<�NVHN�PRUWDOLWH�\Dú��ER]XOPXú�DoOÕN�JOXNR]X�YH�VLUR]OD�ELUOLNWH\PLú� 21 

�����KDVWDGD�VLUR]�JHOLúLUNHQ�LNL�KDVWDGD�KHSDWRVHO�OHU�NDUVLQRPD�VDSWDQPÕú�� 
4.2.7. NASH patogenezi 

1$6+�SDWRJHQH]L�KHQ�]�DoÕN�GH÷LOGLU��0HYFXW�ELOJLOHUH�J|UH�LQV�OLQ�GLUHQFL��
KLSHUWULJOLVHULGHPL� YH� KÕ]OÕ� NLOR� ND\EÕ� ELU� úHNLOGH� 1$6+� SDWRJHQH]LQH� NDWNÕda 

EXOXQPDNWDGÕU��'L÷HU�\DQGDQ�ULVN�WDúÕ\DQ�KHUNHVWH�1$6+�JHOLúPHPHVL��PXKWHPHOHQ�
oHYUHVHO�IDNW|UOHU�YH�JHQHWLN�|]HOOLNOHULQ�HWNLVL�ROGX÷XQX�G�ú�QG�UWPHNWHGLU�� 

1$6+� SDWRJHQH]L� ROGXNoD� NDUÕúÕNWÕU�� $UWPÕú� W�P|U� QHNUR]LV� DOID� �71)-.��
ekspresyonu, insülin dirHQFL�YH�NDUDFL÷HUH�DUWPÕú�VHUEHVW�\D÷�DVLGL��6<$���71)-.��YH�
NRUWL]RO� VXQXPXQD� QHGHQ� RODQ� DGLSR]� GRNXGD� OLSROL]� DUDVÕQGDNL� \DNÕQ� LOLúNLOHU�
EDúODQJÕo� RODUDN� VWHDWR]LV� JHOLúLPLQH� QHGHQ� ROXU�� $UWPÕú� \D÷� ELULNLPL� QLKDL� RODUDN�
OLSRWRNVLVLWHQLQ� ELU� \DQGDúÕ� RODUDk hepatik insülin direncine yol açar ve 

1$<.+¶ÕQGD� HYUHQVHO� RODUDN� EXOXQDQ� LQV�OLQ� GLUHQFLQH� NDWNÕGD� EXOXQXU�� øQV�OLQ�
GLUHQFL�6<$¶LQLQ�RNVLGDV\RQXQGD�DUWÕúD�QHGHQ�ROXU��$UWPÕú�\D÷�RNVLGDV\RQX�71)-.�
ile birli kte oksidatif stres ve mitokondriyel uncoupling pURWHLQ�VDOÕQÕPÕQD�QHGHQ�ROXU��



 21 

+DVVDV� NLúLOHUGH� EX� RNVLGDWLI� VWUHV� YH� VRQXFXQGDNL� OLSLG� SHURNVLGDV\RQX�� 71)-.��
HNVSUHV\RQX� YH� PLWRNRQGUL\HO� GLVIRQNVL\RQXQ� E�\�NO�÷�� KHSDWRVLWOHUGH� |O�PH��
LQIODPDV\RQD� YH� HQ� VRQ� RODUDN� GD� ILEUR]LVH� \RO� DoDU�� 1$6+¶H� GX\DUOÕOÕ÷Õ� DUWÕUDQ�
IDNW|UOHU� RNVLGDWLI� VWUHV� YH� OLSLG� SHURNVLGDV\RQXQX� DUWÕUDQ� oHYUHVHO� YH� JHQHWLN�
IDNW|UOHU�WDUDIÕQGDQ�EHOLUOHQL\RU�JLEL�J|U�QPHNWHGLU������� 

%XJ�Q� LoLQ� 1$<.+� JHOLúLPLQGH� WHPHO� SDWRIL]\RORMLN� IDNW|U� RODUDN� LQV�OLQ�
direnci kabul edilmektedir (33). Esas olarak hepatik steatozun insülin direnci 

VHQGURPXQXQ�ELU�SDUoDVÕ�ROGX÷X�GD�LOHUL�V�U�OPHNWHGLU� 
���������øQV�OLQ�GLUHQFL 
øQV�OLQ� GLUHQFLQLQ� SDWRJHQH]L� NDUÕúÕNWÕU� YH� LQV�OLQ� VHNUHV\RQX� YH� HWNLVLQL�

etkileyen birçok genetik polimorfizm ve obezite ve harekHWVL]OL÷H� QHGHQ� RODQ�
oHYUHVHO�IDNW|UOHU�NDWNÕGD�EXOXQPDNWDGÕU�� øQV�OLQLQ�DQWLOLSROLWLN�HWNLVLQH�NDUúÕ�GLUHQo�
PHYFXWWXU�� <D÷� DVLWOHUL� YLVHUDO� \D÷� GRNXVXQGDQ� PRELOL]H� ROXU�� VHUXP� 6<$¶LQLQ�
G�]H\OHUL� DUWDU� YH� KHSDWRVLWOHUH� VXQXPX� DUWDU�� øQV�OLQ� GLUHQFLQH� ED÷OÕ olarak 

KHSDWRVLWOHUGH�\D÷�ELULNLPL�ROXU��1RUPDOGH�NDUDFL÷HUGHNL�OLSLGOHULQ����¶LQL�ROXúWXUDQ�
WULJOLVHULGOHU� \D÷ODQPD� LOH����¶\H� oÕNDU� ������(N�RODUDN�� NURQLN�KLSHULQV�OLQHPL�de 

novo�KHSDWLN�OLSRJHQH]�JHOLúLPLQH�\DUGÕPFÕ�ROXU�YH�ED÷�GRNXVX�E�\�PH�IDNW|U��Jibi 

birçok profibrotik sitokini aktive edebili r (53).  

.DUDFL÷HUGHNL� \D÷ODQPD� VRQUDVÕ� GR÷DO� VH\LUGHNL� IDUNOÕOÕN�� VWHDWR]�
JHOLúLPLQGHQ� VRQUDNL� SDWRIL]\RORMLQLQ� GDKD� NRPSOHNV� ROGX÷XQX� YH� ELUoRN� IDNW|U�Q�
URO�DOGÕ÷ÕQÕ�J|VWHUPHNWHGLU� 

���������6HUEHVW�\D÷�DVLWOeri 

6HUEHVW�\D÷�DVLWOHUL�1$6+�SDWRJHQH]LQGH�DQDKWDU�URO�R\QDPDNWDGÕU��1$6+¶LQ�
6<$¶LQLQ� VHUXP� NRQVDQWUDV\RQODUÕQÕQ� YH� NDUDFL÷HUH� 6<$¶LQLQ� DOÕPÕQÕQ� DUWWÕ÷Õ�
GXUXPODUOD�ELUOLNWH�ROGX÷X�EXOXQPXúWXU��%XQODU�DUDVÕQGD�ID]OD�NLOR��KÕ]OÕ�NLOR�YHUPH��
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tip 2 diyabetes PHOOLWXV�YH�DONRO�YDUGÕU��$\UÕFD�6<$¶LQLQ�VHUXP�NRQVDQWUDV\RQODUÕ�LOH�
1$6+¶WH�VDSWDQDQ�NDUDFL÷HU�ILEUR]X�DUDVÕQGD�ELU�NRUHODV\RQ�ROGX÷X�LOHUL�V�U�OP�úW�U�
(54). 6<$¶L� \D÷OÕ� NDUDFL÷HU� JHOLúLPLQGH� VDGHFH� LON� GDUEHGH� GH÷LO� D\QÕ� ]DPDQGD�
1$6+�JHOLúLPLQGH�\DQL� LNLQFL�GDUEHGH�GH�URO�R\QD\DQ�]DUDUOÕ�ELU� IDNW|UG�U��+HU�QH�
NDGDU� 526� �UHWLPL� YH� RNVLGDWLI� VWUHV� 1$6+� JHOLúLPLQGH� ]HPLQ� KD]ÕUODVDODU� GD��
LQIODPDV\RQ� 1$<.+¶ÕQGDQ� 1$6+¶H� JHoLúWH� PDM|U� HN� IDNW|UG�U�� 6<$¶L� EXUDGD�
anahtar rol oynayabili r. Çünkü, SYA’ i inflamasyon�NDVNDGÕQGD�\HU�DODQ�,N%�1)N%¶L�
direk olarak aktive eder (55, 56)  

4.2.7.3. Oksidatif Stres 

2NVLGDWLV� VWUHV�� 526� YH� EXQODUÕQ� PHWDEROLWOHULQLQ� �UHWLPLQLQ� EXQODUD� NDUúÕ�
RODQ� VDYXQPD� YH� GHWRNVLIL\H� HWPH� PHNDQL]PDODUÕQÕQ� NDSDVLWHVLQL� DúDUDN� GHQJHQLQ�
ER]XOPDVÕ�ile meydana geli r. Serbest radikaller genelli kle serbest metallerle (Fe, Cu) 

ilgili enzimatik veya enzimatik olmayan oksido-UHG�NVL\RQ�HVQDVÕQGD�ROXúDELOLU��(Q�
önemli radikaller süperoksit anyonu, hidrojen peroksit ve aktif hidroksil radikalidir. 

<D÷�PHWDEROL]PDVÕQGD�NÕVD-, orta-��YH�X]XQ�]LQFLUOL�6<$¶�LQLQ�DUWDQ�DNÕPÕ�VRQXFXQGD�
beta-RNVLGDV\RQ� DUWPDNWDGÕU�� %X� GD� 1$6+� \ROXQGD� HQ� |QHPOL� DGÕP� RODQ� VHUEHVW�
UDGLNDO� �UHWLPL� LOH� VRQXoODQPDNWDGÕU�� 6RQXoWD� KLGURMHQ� SHURNVLW� YH� KLGURNVLO�
radikallerine maruziyet lipidler, DNA ve proteinler gibi hücresel makromoleküllerde 

KDVDUD�QHGHQ�RODELOLU��*LGHUHN�DUWDQ�ELU�úHNLOGH�RUWD\D�oÕNPDNWDGÕU�NL��IDUNOÕ�RNVLGDWLI�
VWUHV� VHYL\HOHUL� LOH� K�FUHOHU� �]HULQGH� IDUNOÕ� HWNLOHU� PH\GDQD� JHOLU�� EHOLUJLQ� ELU� HWNL�
olmayabili r veya hücre b�\�PHVL�� E�\�PHQLQ� GXUPDVÕ�� DSRSWR]LV� YH� QHNUR]XQ�
X\DUÕOPDVÕ� JLEL� HWNLOHU� RODELOLU�� 0LWRNRQGUL� EX� 526¶ODU� LoLQ� HQ� |QHPOL� ND\QD÷Õ�
ROXúWXUPDNWDGÕU�������5HNDWLI�RNVLMHQ�W�UOHULQLQ�DUWÕúÕ�D\QÕ�]DPDQGD�DQWLRNVLGDQ�DMDQ�
olan alfa tokoferol (vitamin E) ve glutat\RQXQ��*6+��D]DOPDVÕ�LOH�Hú�]DPDQOÕGÕU�� 
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Serbest radikal üretimi için önemli bir enzim sistemi endoplazmik 

UHWLNXOXPGDNL�VLWRNURP�3�����(���&<3�(���VLVWHPLGLU��%X�VLVWHP�DoOÕN��DONRO��WLS���
diyabet, santral obezite ve insülin direnci gibi NASH patogenezindH� |QHP� WDúÕ\DQ�
IDNW|UOHUH�ED÷OÕ� RODUDN� DUWDU��&<3��(��HQ]LPLQLQ�X\DUÕOPDVÕ� \DQ��U�QOHULQ� VDOÕQÕPÕ�
LOH�526�ROXúXPXQD�QHGHQ�ROXU��&<3�(���DONROLN�NDUDFL÷HU�KDVWDOÕ÷ÕQGD�|QHPOL�UROH�
VDKLS� RODQ� 526� ROXúXPX� YH� SDWRJHQH]GH� PHUNH]L� UROH� VDKLSWLU�� øOJLQo� ELU� úHNLOde 

1$6+� LQG�NVL\RQXQGD� GD� SRWDQVL\HO� ELU� IDNW|U� RODUDN� VXoODQPDNWDGÕU�� 'HQH\VHO�
1$6+¶WH�� &<3�(�� HNVSUHV\RQXQXQ� \D\JÕQOÕ÷Õ� YH� OREXODU� GD÷ÕOÕPÕ� VWHDWR]LV� YH�
LQIODPDV\RQXQ�GD÷ÕOÕPÕ�LOH�\DNÕQGDQ�LOLúNLOL�EXOXQPXúWXU�������&<3�(��HNSUHV\RQX�
1$6+�KDVWDODUÕQÕQ�EL\RSVLOHULQGH�GH�DUWPÕú�RODUDN�EXOXQPXúWXU�������)DNDW�&<3�(��
HQGRMHQ� OLSLGOHULQ� SHURNVLGDV\RQXQGD� WHN� NDWDOL]|U� GH÷LOGLU� YH� &<3�(��� YH�
CYP4E14 de bu hastalarda up-UHJ�OH� RODUDN� EXOXQPDNWDGÕU� YH� RNVLGDWLI� VWUHVLQ�
EDúODPDVÕQGD�DOWHUQDWLI�RODUDN�URO�DODELOLUOer (3).  

&<3�(��VLVWHPL�1$6+�LQG�NVL\RQXQGD�|QHPOL�ELU�UROH�VDKLSWLU��)DNDW�EDúND�
kaynaklardan özelli kle de mitokondrilerden gelen serbest radikallerin ve TNF-.�
VLWRNLQLQLQ� URO�� PXKWHPHOHQ� GDKD� DQODPOÕGÕU�� (÷HU� NDUDFL÷HUH� PLWRNRQGULQLQ� EHWD-
oksidasyon kapaVLWHVLQL� DúDFDN� NDGDU� 6<$¶L� JHOLUVH� SHURNVL]RPODU� YH� VLWR]RO� GL÷HU�
SRWDQVL\HO�526��UHWLFLOHUL�RODUDN�URO�DOÕUODU������ 

+HSDWLN�DQWLRNVLGDQ�VDYXQPDODUÕQ�D]DOPDVÕ�GD�526¶XQ�HWNLOHULQL� DUWWÕUDELOLU��
+HP�UDW�KHP�GH�VÕoDQODU�GD�0&'�GL\HWL� LOH� \DSÕODQ�oDOÕúPDODUda hepatik glutatyon 

VHYL\HOHUL�D]DOPÕú�RODUDN��KHSDWLN�YH�VLVWHPLN�WL\REDUELW�ULN�DVLW-reaktif maddeler (4-

+1(�YH�0'$��LVH�DUWPÕú�RODUDN�EXOXQPXúWXU���������� 
4.2.7.4. L ipid peroksidasyonu ve NASH 

6HUEHVW� UDGLNDOOHULQ� ROXúXPX� K�FUHQLQ� JHUHNVLQLPL� RODQ� RNVLMHQLQ����¶ÕQÕQ�
KDUFDQPDVÕQD��oHúLWOL�PHWDEROLN�ER]XNOXNODUD�YH�OLSLG�SHURNVLGDV\RQX�RODUDN�ELOLQHQ�
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GR\PDPÕú� \D÷� DVLWOHULQLQ� RNVLGDV\RQXQD� \RO� DoDU�� 2NVLGDWLI� VWUHV� NÕVPÕQGD�
EHOLUWLOGL÷L� JLEL�� PLWRNRQGUL\DO�� PLNUR]RPDO�� SHURNVL]RPDO� YH� VLWRSOD]PLN� OLSLG�
meWDEROL]PDVÕQGDQ�PDVLI�VHUEHVW�UDGLNDO�oÕNÕúÕ�OLSLG�SHURNVLGDV\RQXQD�QHGHQ�ROXU�� 

'R\PDPÕú� OLSLGOHULQ� VHUEHVW� UDGLNDOOHULQ� HWNLVLQH� PDUX]L\HWL� ELU� VHUEHVW�
UDGLNDO� DUDFÕOÕ� PHNDQL]PD� RODQ� OLSLG� SHURNVLGDV\RQXQGD� ]LQFLUOHPH� ELU� UHDNVL\RQ�
EDúODWÕU��dRNOX�GR\PDPÕú�\D÷ODUÕQ�GL\HWH�HNOHQPHVL�EX�OLSLG�SHURNVLGD\RQXQX�DUWWÕUÕU�
������ /LSLG� SHURNVLGDV\RQX�� K�FUHVHO� PHPEUDQODUÕQ� \DSÕVÕQGD� EXOXQDQ� oRNOX�
GR\PDPÕú� \D÷� DVLWOHULQLQ� RNVLGDWLI� \ÕNÕPÕQD� QHGHQ� ROXU�� /LSLG� SHURNVLGDV\RQXQXQ�
sitotoksik ürünleri, nükleotidler ve prRWHLQ� VHQWH]L� JLEL� K�FUHVHO� IRQNVL\RQODUÕ�
bozabili r (60) ve hepatik stellat hücrelerdeki kollajen gen ekspresyonunu module 

HGHUHN�NDUDFL÷HU�ILEURJHQH]LQGH�URO�R\QD\DELOLU���� 
2NVLGH� SURWHLQOHU� YH\D� OLSLGOHULQ� YDUOÕ÷ÕQÕQ� GHQH\VHO� oDOÕúPDODUGD� ���� ���

gösteriOPHVL�LOH�RNVLGDWLI�VWUHVLQ�1$<.+¶Õ�YH�1$6+¶OL�KDVWDODUGD�EXOXQGX÷XQD�GDLU�
NDQÕW�ROPXúWXU��526�DUDFÕOÕ�OLSLG�SHURNVLGDV\RQXQXQ�1$6+�SDWRJHQH]LQGH�PHUNH]L�
UROH�VDKLS�ROPDVÕ�LoLQ�ELUoRN�QHGHQ�PHYFXWWXU��gQFHOLNOH��3HVVD\UH�YH�DUNDGDúODUÕQÕQ�
(61) derlemesinde� EHOLUWLOGL÷L� JLEL� 526� YH� OLSLG� SHURNVLGDV\RQX� SRWDQVL\HO� RODUDN�
1$6+¶WHNL� W�P� WLSLN� KLVWRORMLN� |]HOOLNOHUL� DoÕNODPDNWDGÕU�� 3OD]PD� YH� LQWUDVHO�OHU�
PHPEUDQODUÕQ� SHURNVLGDV\RQX� GLUHN� RODUDN� K�FUH� QHNUR]X�DSRSWR]LVH� YH�
megamitokondriye neden olabili r.  

Lipid SHURNVLGDV\RQXQXQ� |QHPOL� \ÕNÕP� �U�QOHUL�0'$�YH� �-HNE NASH’te 

\�NVHN� NRQVDQWUDV\RQGD� L]OHQPLúWLU� ������ �-HNE ve MDA hepatik proteinleri 

NRYDOHQ�RODUDN�ED÷OD\DUDN�SRWDQVL\HO�RODUDN�]DUDUOÕ�LPP�Q�FHYDEÕ�EDúODWDQ�ELOHúHQOHU�
ROXúWXUDELOLUOHU�� $\UÕFD� KHSDWRVHO�Oer stellat hücrelerinde ekstraselüler matriks 

SURWHLQOHULQ� VHQWH]LQL�� 0DOORU\� FLVLPFLNOHULQLQ� ROXúPDVÕQÕ� X\DUDELOLUOHU� YH� +1(�
nötrofil kemotaksisini uyarabili r.  
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1$<.+¶Õ� EXOXQDQ� KDVWDODUGD� \DSÕODQ� ELU� oDOÕúPDGD� ����� OLSLG�
peroksidasyonunun majör aldehidik metaboliti 4-HNE ELOHúHQOHUL 
LP�QRKLVWRNLP\DVDO�ER\DPD�LOH�NDUDFL÷HUGH�\D\JÕQ�RODUDN�EXOXQPXúWXU���������� 

4-+1(�YH�0'$��PLWRNRQGUL�'1$¶VÕQD��SURWHLQOHULQH�]DUDU�YHUHUHN�VROXQXP�
]LQFLUOHULQGH� DNVDPD\D� QHGHQ� ROXU�� %|\OHFH� \HQLGHQ� DoÕ÷D� oÕNDQ� VHUEHVW� UDGLNDOler 

NXSIHU�K�FUHOHULQGH��KHSDWRVLWOHUGH�YH� \D÷�GRNXVXQGD�71)-.� HNVSUHV\RQXQX�DNWLYH�
ederler. TNF-.�PLWRNLQGULOHUGH� \DSÕVDO� YH� IRQNVL\RQHO� RODUDN� KDVDU� YHULU� ����� Bu, 

serbest radikalerin, lipid peroksidasyon ürünlerinin ve sitokinlerin elektron trasport 

ziQFLULQLQ� YH� E|\OHFH� W�P� K�FUHOHULQ� PHWDEROL]PDVÕQÕQ� DNWLYLWHOHULQGH� D]DOPD\D�
QHGHQ�ROPDODUÕ�DQODPÕQD�JHOLU���� 

Hepatositlerdeki oksidatif stres nükleer faktör K beta (NFkB)’ yi aktive ederek 

VWHDWRWLN� NDUDFL÷HULQ� EHOLUJLQ� úHNLOGH� GX\DUOÕ� ROGX÷X� VLWRNLQOHULQGH� GDKLO� ROGX÷X�
proinflamatuvar genlerin ekspresyonuna neden olur (65).  

øQVDQODUGDNL� 1$6+¶WH� RNVLGDWLI� VWUHVLQ� YDUOÕ÷ÕQD� \|QHOLN� LQGLUHN� NDQÕWODU�
1$6+¶LQ� WHGDYLVL� LoLQ� DQWLRNVLGDQÕQ� NXOODQÕOGÕ÷Õ� SLORW� oDOÕúPDODUGDQ� HOGH� HGLOHQ�
ROXPOX� VRQXoODU� ROPXúWXU� ����� ���� �����<DNÕQ� ]DPDQGD� ELU� GL\HW� DQNHWL� LOH� \DSÕODQ�
oDOÕúPDGD� ����� 1$6+¶OL� REH]� KDVWDODUÕQ� 1$6+¶OL� QRUPDO� NLOROX� KDVWDODUD� J|UH�
DQWLRNVLGDQODUGDQ� IDNLU� GL\HWOH� EHVOHQGLNOHUL� ELOGLULOPLúWLU�� 1$6+� KDVWDODUÕQÕQ�
NDUDFL÷HU� EL\RSVLVLQLQ� PLNURDUUD\� LOH� LQFHOHPHsinde birçok antioksidan enzimi 

NRGOD\DQ�P51$¶ODUÕQ�HNVSUHV\RQXQXQ�QRUPDO�NDUDFL÷HUH�J|UH�YH\D�GL÷HU�NDUDFL÷HU�
KDVWDOÕ÷Õ� RODQODUD� J|UH� GDKD� G�ú�N� RODUDN� UDSRU� HGLOPLúWLU� ������ 7�P� <.¶OHUGH�
LQIODPDV\RQ�YH�ILEUR]LV�JHOLúHPHGL÷L�LoLQ�LNLQFLO�ILEURMHQLN�GDUEH�olan oksidatif stres 

diyet, genetik ve çevresel faktörlerden etkilenebili r. 

/LSLG� SHURNVLGDV\RQXQXQ� GHUHFHVL� VHUEHVW� \D÷� DVLWOHULQLQ� PHYFXGL\HWL� LOH�
NRUHOHGLU�����YH�VWHDWRWLN�NDUDFL÷HUGH�FLGGL�]DUDU�YHUHFH÷LQL�J|VWHUPHNWHGLU�� 
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MDA ve HNE, NASH’ li hastalarÕQ� ���¶QÕQGD� VWHDWR]OX� KDVWDODUD� J|UH�
RNVLGDWLI�VWUHVLQ�DUWWÕ÷ÕQÕ�J|VWHULU�ELU�úHNLOGH�DUWPÕú�RODUDN�EXOXQPXúWXU������� 

���������1$6+�3DWRJHQH]LQGHQ�VRUXPOX�GL÷HU�IDNW|UOHU 
4.4.7.5.1. Sitokinler: TNF-.�� WUDQVIRUPLQJ� JURZWK� IDNWör (TGF) beta, 

interlökin (IL����YH����JLEL�oRN�VD\ÕGD� VLWRNLQOHULQ�HNSUHV\RQX�RNVLGDWLI� VWUHVLQ�ELU�
K�FUHVHO� UHDNVL\RQXGXU�� 6HUEHVW� UDGLNDOOHU� YH� VLWRNLQOHU�� NDUDFL÷HULQ� 71)-.µ\D�
GX\DUOÕOÕ÷ÕQÕ� DUWWÕUÕUODU�� 71)-.� HNVSUHV\RQX� HQWHUDO� HQGRWRNVLQOHU� JLEL� GL÷HU�
IDNW|UOHUOH�GH�X\DUÕOÕU��71F-.�OHSWLQ�HNVLNOL÷LQGH�GH�XS-UHJ�OH�ROXU�YH�DUWPÕú�71)-.�
NRQVDQWUDV\RQODUÕ�LQV�OLQ�GLUHQFLQL�DJUHYH�HGHU��6LWRNLQOHU�ILEURJHQH]LVL�X\DUÕUODU�YH�
LGDPH�HWPHVLQL�VD÷ODUODU������  

4.4.7.5.2. Genetik: 7�P� ULVN� JUXSODUÕQGD� 1$6+� JHOLúPHPHVL� EX� DQWLWHGHQ�
genetik IDNW|UOHULQGH� NÕVPHQ� GH� ROVD� VRUXPOX� ROGX÷XQX� G�ú�QG�UWPHNWHGLU�� )DNDW�
1$6+� LoLQ� JHQHWLN� HWNL� DoÕN� GH÷LOGLU�� *HQHWLN� IDNW|UOHU� QLKDL� RODUDN� 1$6+�
JHOLúLPLQH� QHGHQ� RODQ� ED]Õ� PHNDQL]PDODUÕ� WHWLNOH\HELOLU�� ELUoRN� VLWRNLQLQ�
HNSUHV\RQXQX� YH� LNLQFL� GDUEHQLQ� \D\JÕQOÕ÷ÕQÕ� HWNLOH\HELOLUOHU�� $GD\� ED]Õ� JHQHWLN�
IDNW|UOHU�KHQ�]�DUDúWÕUPD�VDIKDVÕQGDGÕU�� 

4.4.7.6. øNL�GDUEH�KLSRWH]L:  
*�Q�P�]GH�1$6+� SDWRJHQH]LQL� DoÕNODPDN� LoLQ� HQ� oRN� NDEXO� J|UHQ� J|U�ú��

�����\ÕOÕQGD�NOLQLN�YH�GHQH\VHO�oDOÕúPDODUD�GD\DQÕODUDN�|QHULOHQ��iki darbe hipotezi" 

GLU� ����� %LULQFL� GDUEH� NDUDFL÷HULQ� \D÷OÕ� GHMHQHUDV\RQX� YH\D� VWHDWR]LV� KHSDWLV� LoLQ�
VXEVWUDW� RODQ� KHSDWRVLWOHUGH� \D÷� ELULNLPLGLU�� %X� \D÷OÕ� ELULNLP� NDUDFL÷HULQ� LNLQFL�
GDUEHOHUH� RODQ� GX\DUOÕOÕ÷ÕQÕ� GD� DUWWÕUPDNWDGÕU�� øNLQFL� GDUEH� ROXúDQD� NDGDU� NDUDFL÷HU�
\D÷ODQPDVÕ� VWHDWR]LVGHQ� EDúND� ELU� úH\� GH÷LOGLU�� øNLQFL� GDUEH� EDUVDNODUD� FHUUDKL�
P�GDKDOH� \DSÕOPDVÕ�� EHOLUOL� LODoODUÕQ� DOÕQPDVÕ� YH\D� WLS� �� GLD\DEHWHV� PHOOLWXVXQ�
JHOLúPHVL�RODELOLU��%X�VHQDU\RGD�6<$¶QLQ�DQL�DUWÕúÕ�|QHPOL�URO�R\QD\DELOLU�� 



 27 

Bu nedenle��1$6+�WLSLN�RODUDN�WLS���GL\DEHWOLOHU��VDQWUDO�REH]LWHOLOHU��KÕ]OÕ�NLOR�ND\EÕ�
YH� DONRO� NXOODQÕPÕ� JLEL� 6<$¶OHULQ� PRELOL]DV\RQXQD� YH� NDUDFL÷HUH� DOÕPÕQD� \RO�
DoDQODUGD�PH\GDQD�JHOPHNWHGLU��øNLQFL�GDUEH�LOH�KHSDWRVLWOHUGH�KDVDU��LQIODPDV\RQ�YH�
nihai olarak fibrozis meydana geli r.  

Steatozis: Birinci darbe: *LGHUHN�DUWDQ�RUDQGD�NDQÕWODU�VWHDWR]LVLQ�PDVXP�ELU�
GXUXPGDQ� ]L\DGH� 1$<.+¶ÕQÕQ� 1$6+¶H� YH� ILEUR]LVH� LOHUOHPHVLQGH� URO�Q�Q�
ROGX÷XQX� J|VWHUPHNWHGLU� ����� 6WHDWR]LVLQ� úLGGHWL� KHP� HúOLN� HGHQ� VWHDWRKHSDWLWLQ�
ve/veya fibrozisin riskini hem de siroza ilerleme riskini önceden haber verebili r (32, 

�����%XQXQ� \DQÕQGD�� \D÷ODQPDQÕQ� úLGGHWL� KHSDWLN� VWHOODW� K�FUHOHULQ� DNWLYDV\RQXQXQ�
derecesi il e koreledir (73).     

6<$¶L� KHSDWRVLWOHUGH� PLWRNRQGUL� YH\D� GL÷HU� K�FUH� RUJDQHOOHULQde okside 

ROXUODU� YH\D� WULJOLVHULG�� IRVIROLSLG� YH� NROHVWHURO� HVWHUOHULQLQ� VHQWH]LQGH� NXOODQÕOÕUODU���
(÷HU� 6<$¶L� VXQXPX� DúÕUÕ� ROXUVD� \D÷� PHWDEROL]PDVÕ� ID]ODFD� DNWLYH� ROXU� YH� \ÕNÕP�
D]DOÕU�YH�WULJOLVHULG�GHSRODQPDVÕ�PH\GDQD�JHOLU�� 

$úÕUÕ�DNWLYH�ROPXú�\D÷�PHWDEROL]PDVÕ�VHUEHVW�UDGLNDOOHUGH�DUWÕú�LOH�ELUOLNWHGLU��
%X� GXUXPGD� RNVLGDWLI� VWUHV�PH\GDQD� JHOPHNWHGLU�� <D÷OÕ� GHMHQHUDV\RQD� X÷UDPD\DQ�
NDUDFL÷HU�LNLQFL�GDUEH\H�NDUúÕ�|QHPVL] RODUDN�UHDNVL\RQ�J|VWHULU��'X\DUOÕ�NDUDFL÷HUGH�
LVH�DUWPÕú�\D÷� LoHUL÷L� OLSLGOHULQ�EHWD�RNVLGDV\RQ� LOH�\R÷XQODúWÕUÕOPDODUÕ� LOH�NRUHOHGLU�
YH�VRQXoWD�VHUEHVW�UDGLNDOOHU�DUWDU��$73�D]DOÕU��0DNURIDMODUÕQ�IRQNVL\RQXQGD�D]DOPD�
ile bireysel hasarlar tetiklenir.   

4.4.7.7. 1$6+� SDWRJHQH]LQGH� VRQ� J|U�úOHU�� *|U�OG�÷�� JLEL� 1$<.+¶Õ� YH�
NASH’ in patogenezi� ROGXNoD� NDUÕúÕNWÕU� YH� ELOJLOHU� DUWWÕNoD� GDKD� GD� NDUPDúÕN� KDOH�
gelmektedir.  

<DNÕQ� ]DPDQGD� WHN� ELU� GDUEHQLQ� \DQL� �QV�OLQ� GLUHQFLQLQ� 1$<.+¶ÕQÕQ� W�P�
VSHNWUXPXQX� DoÕNODPD\D� \HWHUOL� RODELOHFH÷L� LOHUL� V�U�OP�úW�U� ����� Son zamanlarda 
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hangi faktörlerin rol oynadÕ÷Õ� QHW� RODUDN� LIDGH� HGLOPHPLúVH� GH� ��o�QF��G|UG�QF��
GDUEH�� LOH� GH� VLUR]� YH� KHSDWRVHO�OHU� NDQVHULQ� JHOLúWL÷L� LOHUL� V�U�OPHNWHGLU� ����� 
Wanless ve Shiota (76) LVH�GDKD�NDSVDPOÕ��G|UW�EDVDPDNOÕ��ELU�PRGHO�|QHUPLúOHUGLU��
%LULQFL� EDVDPDNWD� LQV�OLQ� LOH� NROD\ODúWÕUÕODQ� VWHDWR]LV�� LNLQFL� EDVDPDNWD� LQWUDVHO�OHU�
lipid toksisitesi veya lipid peroksidasyonu ile indüklenen nekroz, üçüncü basamak 

hepatositlerden intersiyuma \Õ÷ÕQ KDOLQGH� OLSLGOHULQ� VDOÕQPDVÕ� YH� EXQODUÕQ� KHSDWLN�
venlere direk ve inflamatuvar hasar yapmasÕ� YH� VRQ� RODUDN� G|UG�QF�� EDVDPDNWD�
VHNRQGHU�NROODSVOD�YHQ|]�REVWUXNVL\RQ�JHOLúPHVL�YH�QLKDL�RODUDN�ILEU|]�VHSWDODúPD�YH�
VLUR]�ROXúXPX� 

NASH patogenezi ùHNLO��¶GH��NÕVDFD�|]HWOHQPLúWLU�� 

<D÷�
peroksidasyonu 

G�ú�N

TNF-alfa ve 
endotoksinlere

GX\DUVÕ]OÕN
<D÷�

peroksidasyonu
DUWÕúÕ�

Makrofaj fonsiyonu D]DOÕU
Endotoksinlere GX\DUOÕOÕN�DUWDU

Örn:Beslenme,
Fazla kilo

ATP 

UCP2 

Normal
Steatosis

Oksidatif stres

?TNF-.
? ATP ihtiyacÕ

øNLQFL
�GDUE

H

Hepatik fibrozis
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Normal

Birin
ci darbe

 

ùHNLO����1$6+�SDWRJHQH]L��øNL�GDUEH�KLpotezi. 
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�����'(1(<6(/�121$/.2/ø.�67($72+(3$7ø7�02'(//(5ø 
+HSDWRVLWOHUGH� \D÷� ELULNLPLQGHQ� YH� VRQXoWD� VWHDWRKHSDWLW� JHOLúLPLQGHQ�

VRUXPOX� SDWRJHQHWLN�PHNDQL]PDODUÕQ� GDKD� L\L� DQODúÕOPDVÕ� ULVN� LOHUOHPHVLQL� D]DOWÕFÕ�
NRUX\XFX� \ROODUÕQ� YH� WHGDYL� VHoHQHNOHULQLQ� EHOLUOHQPHVLQH� \DUGÕPFÕ� RODFDNWÕU��
+HSDWLN� VWHDWR]LV� YH� VWHDWRKHSDWLWLQ� KD\YDQ� PRGHOOHUL� 1$<.+¶ÕQÕQ� GDKD� L\L�
DQODúÕOPDVÕQD� \DUGÕPFÕ� ROPDNWDGÕU�� %X� PRGHOOHU� LOH� GHYDP� HWWLULOHQ� oDOÕúPDODU� LOH�
SDWRJHQH]� D\GÕQODPD\D� GHYDP� HGHFHN� YH� 1$<.+¶ÕQÕQ� WDQÕ� YH� WHGDYLVL� daha iyi 

noktalara gelecektir. Birçok deneysel model mevcuttur. Steatozis ve steatohepatitin 

SDWRJHQH]LQGHQ� VRUXPOX� PHNDQL]PDODUÕ� DoÕNODPDN� LoLQ� HQ� oRN� NXOODQÕODQ� �o� DQD�
PRGHO� |]HOOLNOH� ELOJL� YHULFL� ROPXúODUGÕU�� JHQHWLN� RODUDN� REH]� RE�RE� VÕoDQODU��
lipoatroILN� VÕoDQODU� YH� NROLQGHQ� HNVLN� PHWL\RQLQGHQ� NÕVÕWOÕ� GL\HWOH� �0&'�� QRUPDO�
UDWODUÕQ� EHVOHQPHVL�� %X� �o� DQD� PRGHO� GH� 1$<.+¶Õ� LoLQ� oRNOX� GDUEH� KLSRWH]LQL�
GHVWHNOHPHNWHGLU� ������ %X�PRGHOOHULQ� W�P�QGH� VWHDWR]LV� VSRQWDQ� RODUDN� JHOLúLUNHQ��
steatohepatit ve siroza iOHUOHPH�GH÷LúNHQGLU�� 

4.5.1. *HQHWLN� RODUDN� REH]�� GL\DEHWLN� RE�RE� VÕoDQODU:�1$<.+¶Õ� LoLQ� GR÷DO�
RODUDN� ROXúDQ� ELU� PRGHOL� WHPVLO� HWPHNWHGLU�� %XQODUGD� RE� JHQLQGHNL� PXWDV\RQ�
GROD\ÕVÕ\OD� EH\D]� \D÷� GRNXVXQGD� VHQWH]OHQHQ� GR\JXQOXN� KRUPRQX� OHSWLQ� HNVLNWLU��
Leptin HNVLNOL÷LQGH� DúÕUÕ� \HPH� QHGHQL\OH� RE�RE� VÕoDQODUGD� REH]LWH� JHOLúLU�� %X�
VÕoDQODUGD� D\UÕFD� LQV�OLQ� GLUHQFL�� KLSHULQV�OLQHPL�� KLSHUJOLVHPL� YH� KLSHUOLSLGHPL�
YDUGÕU��(Q�|QHPOLVL�EXQODUGD�VSRQWDQ�RODUDN�\D÷OÕ�NDUDFL÷HU�JHOLúLU��+LSHUOHSWLQHPLN�
olup da, leptinin HWNLOHULQH� NDUúÕ� GLUHQo� EXOXQDQ� GE�GE� VÕoDQODU� YH� ID�ID� UDWODUGD�
IHQRWLS� RODUDN� RE�RE� VÕoDQODUD� EHQ]HUOHU� ����. BX�PRGHOOHUGH� OHSWLQ� HNVLNOL÷L� YH\D�
HWNLVLQH� NDUúÕ� GLUHQo� VRQXFXQGD� REH]LWH�� LQV�OLQ� GLUHQFL�� GLVOLSLGHPL� YH� 1$<.+¶Õ�
meydana gelmektedir. Fakat EX�PRGHOGH� HNVLNOLN�RODUDN�� DúLNkU�YH\D�EL\RNLP\DVDO�
RODUDN�KHSDWLN�LQIODPDV\RQ�EXOJXODUÕ��\DQL�VWHDWRKHSDWLW��PH\GDQD�JHOPH]�� 



 30 

%X� PRGHOOHU� KHSDWLN� VWHDWR]XQ� GL÷HU� KHSDWRWRNVLN� PDGGHOHUH� GX\DUOÕOÕ÷Õ� DUWWÕUÕS�
DUWWÕUPDGÕ÷ÕQÕ� YH� D\UÕFD� EX� PDGGHOHU� LOH� NDUúÕODúÕOÕQFD� VWHDWRKHSDWLW� JHOLúLS�
JHOLúPH\HFH÷L�KLSRWH]OHULQL�DUDúWÕUPDGD�NXOODQÕOPDNWDGÕU�� 

4.5.2. 'L\DEHWOH� EHUDEHU� RODQ� OLSRDWURILN� VÕoDQODU� 'H÷LúLN� úHNLOOHUGH�
ROXúPDNWDGÕU�� $GLSR]� GRNX� OHSWLQLQ� WHPHO� ND\QD÷Õ� ROGX÷X� LoLQ�� DGLSR]� GRNXQXQ�
KDUDS� HGLOGL÷L� YH\D� JHQHWLN� RODUDN� HNVLN� ROGX÷X� W�P� OLSRDWURILN� VÕoDQODU� OHSWLQGHQ�
IDNLUGLU�� %X� QHGHQOH� RE�RE� VÕoDQODUGD� ROGX÷X� JLEL� EX� PRGHOGH� GH� LQV�OLQ� GLUHQFL��
DUWPÕú� 71)-.� HNVSUHV\RQX� YH� \D÷OÕ� NDUDFL÷HU� JHOLúPHNWHGLU� ����� Lipoatrofik 

VÕoDQODUOD�\DSÕODQ�oDOÕúPDODUGD�REH]LWHQLQ�NHQGLOL÷LQGHQ��YH\D�WHN�EDúÕQD��1$<.+¶Õ�
YH\D�LQV�OLQ�GLUHQFLQH�\RO�DoPDGÕ÷Õ�J|VWHULOPLúWLU������� 

%X�LNL�PRGHOLQ�KDQGLNDSÕ�VDGHFH�KHSDWLN�VWHDWR]LV�JHOLúPHVLGLU�YH�1$6+�LOH�
LOJLOL� oDOÕúPDODU� \DSÕOPDVÕ� LoLQ� HN� KHSDWRWRNVLN� PDGGHOHU� LOH� 1$6+� LQG�NOHQmesi 

gerekmektedir.  

4.5.3. .ROLQGHQ� IDNLU� PHWL\RQLQGHQ� NÕVÕWOÕ� GL\HWOH� EHVOHQHQ� QRUPDO�
UDW�VÕoDQODU:� 1RUPDO� UDW� YH� VÕoDQODUÕQ�0&'� LOH� EHVOHQPHVL� KHSDWLN� DQWLRNVLGDQODUÕ�
úLGGHWOL� RUDQGD� D]DOWÕU� YH� *6+� YH� 6-adenozilmetiyonin (S-$0H�� G�]H\OHUL� D]DOÕU�
(80). KROLQ�YH�PHWL\RQLQGHQ�IDNLU�GL\HW�RNVLGDWLI�VDYXQPD�PHNDQL]PDODUÕQÕ�D]DOWDUDN�
RNLGDWLI� VWUHVL� DUWÕUÕU� ������ %X� PRGHO� KHSDWLN� VWHDWR]LV� YH� VWHDWRKHSDWLWWH� RNVLGDWLI�
VWUHVLQ� SDWRJHQHWLN� |QHPLQL� J|VWHUPHQLQ� \DQÕQGD� RNVLGDWLI� VWUHVLQ� REH]LWHGHQ�
ED÷ÕPVÕ]OÕ÷ÕQÕ�Ga göstermektedir.  

Kolin ve metiyoninden fakir diyetin eksik yönü ise insülin ve leptin direnci, 

REH]LWH� JLEL� LQVDQ� 1$6+¶LQLQ� WHPHO� SDWRJHQHWLN� IDNW|UOHULQLQ� JHOLúPHPHVL� YH�
LQVDQODUGD� PH\GDQD� JHOHQ� 1$6+¶LQ� ELU� |]HOOL÷L� ROPD\DQ� Q�WULV\RQHO� \|QGHQ�
eksili klerH�QHGHQ�ROPDVÕGÕU�� 
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%X� �o� DQD� PRGHOLQ� \DQÕQGD� GDKD� D]� NXOODQÕODQ� EDúND� PRGHOOHUGH� YDUGÕU��
5DWODUGD� &<3�(�� LQG�NVL\RQX� LOH� GH� \D÷OÕ� NDUDFL÷HU� ROXúWXUXODELOPHNWHGLU� ������
)DNDW� EX� PRGHOLQ� KDQGLNDSÕ� UDWODUÕQ� oRN� X]XQ� V�UH�� \DNODúÕN� ELU� \ÕO�� WHGDYL�
edilmelerinin gerekmesidir (83). 'L÷HU�ELU�PRGHOGH�LVH�JHQHWLN�RODUDN�VLWRNURP�3����
HQ]LP�VLVWHPLQGH�GHIHNW�RODQ�URGHQWOHU�NXOODQÕOPDNWDGÕU������� 

<D÷OÕ�NDUDFL÷HU�YH�1$6+�LoLQ�ELUoRN�PRGHO�NXOODQÕOPDVÕQD�UD÷PHQ�EXQODUGD�
SDWRJHQHWLN� IDNW|UOHUGHQ� ELU� NÕVPÕ� HNVLNWLU�� (Nsik yönler nedeniyle uygun modelin 

ROPD\ÕúÕ�1$6+¶LQ�SDWRJHQHWLN�IDNW|UOHULQL�YH�EXQODUD�\|QHOLN�WHGDYLOHUL�DUDúWÕUPD\D�
\|QHOLN�oDOÕúPDODUÕQ�\DSÕOPDVÕQÕ�HQJHOOHPHNWHGLU�� 

<DNÕQ� ]DPDQGD�/LHEHU�YH� DUNDGDúODUÕ� ����� WDUDIÕQGDQ� HUNHN�6SUDJXH-dawley 

cinsi ratlardD�\D÷GDQ�]HQJLQ�GL\HWOH��<='��\DSÕODQ�oDOÕúPDGD�HOGH�HGLOHQ�VRQXoODU�EX�
HNVLNOL÷LQ� JLGHULOPHVL� \|Q�QGHQ� XPXW� YHULFL� ROPXúWXU�� %X� PRGHOGH� W�P� HVDQVL\HO�
EHVLQOHU�\HWHUOL�PLNWDUGD�PHYFXWWXU��6WDQGDUW�UDW�GL\HWLQLQ�LoHUL÷LQGH�HQHUMLQLQ����¶L�
proteinden, %47’si� NDUERQKLGUDWODUGDQ�� ���¶L� \D÷ODUGDQ� HOGH� HGLOLUNHQ�� <='�
GL\HWLQGH� SURWHLQ� RUDQÕ� VDELW� LNHQ� NDUERQKLGDUDWWDQ� VD÷ODQDQ� HQHUML� PLNWDUÕ� ���¶H�
G�úHUNHQ�\D÷GDQ�HOGH�HGLOHQ�HQHUML�PLNWDUÕ�LVH�����RUDQÕQD�oÕNPDNWDGÕU��%X�GL\HWLQ�
LoHUL÷L�Tablo 2’de J|VWHULOPLúWLU��%X�GL\HWOH��o�KDIWD�JLEL�NÕVD�ELU�V�UHGH�1$6+¶LQ�
WLSLN� KHSDWLN� OH]\RQODUÕ� RODQ� VWHDWR]LV�� LQIODPDV\RQ� YH� HUNHQ� ILEUR]LV� PH\GDQD�
JHOPLúWLU��3DWRJHQH]GH� VXoODQDQ� LQV�OLQ�GLUHQFL�� KLSHULQV�OLQHPL�� KHSDWLN�71)-.� YH�
&<3�(��HNSUHV\RQXQGD�DUWÕú�YH�RNVLGDWLI�VWUHV�EHOLUWHoOHULQGH�DUWÕú�GD�VDSWDQPÕúWÕU��
(OGH� HGLOHQ� EXOJXODU� DoÕNoD� J|VWHUPLúWLU� NL� LQVDQ�1$6+¶LQGH�PHYFXW� RODQ� DQDKWDU�
|]HOOLNOHU�EX�PRGHOOH�RUWD\D�NRQXOPXúWXU������� 
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7DEOR����<D÷GDQ�]HQJLQ�GL\HWLQ�LoHUL÷L*  

øoHULN <D÷GDQ� ]HQJLQ� GL\HW�
(gr /li tre) 

Kazein 41.4 

L-sistein 0.5 

DL-metiyonin 0.3 

0ÕVÕU�\D÷Õ 48.5 

=H\WLQ�\D÷Õ 28.4 

$\�oLoHN�\D÷Õ 2.7 

Dekstr in-maltoz 25.6 

Kolin bitar trat 0.53 

Fiber 10.0 

Xantan gum 3.0 
*: (85) QR¶OX�ND\QDNWDQ�DOÕQPÕúWÕU��'L\HWH�D\UÕFD����JUDP�YLWDPLQ-PL[�HNOHQPLúWLU�� 

 

4.6.�7('$9ø 
(Q� D]� YLUDO� KHSDWLWOHU� NDGDU� VÕN� RODUDN� UDVWODQÕODQ� 1$6+¶LQ� VLUR]D� LOHUOHPH�

ULVNL�GH�EX�KDVWDOÕNODU�LOH�EHQ]HUGLU��)DNDW�1$6+�LoLQ�HWNLOL�ELU�WHGDYL�KHQ�]�\RNWXU��
 1$6+¶LQ�SURJQR]X�DoÕN�GH÷LOGLU��%X�QHGHQOH� WHUDS|WLN�\DNODúÕPODUÕQ�KHGHIL�
KDVWDOÕ÷ÕQ�LOHUOHPHVLQLQ�GXUGXUXOPDVÕ�YH�H÷HU�P�PN�QVH�VLUR]�JHOLúLPLQLQ�|QOHQPHVL�
ROPDOÕGÕU�� 1$6+� SDWRJHQH]L� GH� KHQ�]� WDP� RODUDN� D\GÕQODWÕODPDGÕ÷Õ� LoLQ� WHGDYL�
DPSLULNWLU�YH�1$6+¶H�HúOLN�HGHQ�GXUXPODUD�\|QHOLNWLU�� 
 0HYFXW�1$6+�WHGDYL�\DNODúÕPODUÕ�NRQVHUYDWLIWLU�YH�tablo 3’t e�J|VWHULOPLúWLU� 
 gQHPOL� ELU� VD÷OÕN� VRUXQX� RODQ� 1$6+� KDNNÕQGD� WRSOXP� YH� KDVWDODU�
ELOJLOHQGLULOPHOL��EHVOHQPH�WDU]Õ�YH�\DúDP�VWLOLQGH�G�]HQOHPH\H�GDLU�H÷LWLP�YHULOPHVL�
LON�\DSÕOPDVÕ�JHUHNHQ�EDVDPDNWÕU��$ONRO�YH�GL÷HU�KHSDWRWRNVLQOHUGHQ�NDoÕQPDOÕGÕUODU��
øODoODUOD� \DSÕODQ� 1$6+� WHGDYLVLQH� EDúODQPDGDQ� |QFH� EHGHQVHO� DNWLYLWH� YH� GL\HW�
GHQHQPHOLGLU��%XQXQ�\DQÕQGD�LODo�YH�GL\HW�HJ]HUVL]�WHGDYLOHUL�NRPELQH�GH�HGLOHELOLU�� 
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7DEOR����1$6+�KDVWDODUÕ�YH\D�GHQH\VHO�oDOÕúPDODUGD�\DUDUOÕ�HWNLOHUL�J|VWHULOHQ�
terap|WLN�\DNODúÕPODU������� 
Stratej i Tedavi 

Tedr ici olarak kilo verme .DORUL�NÕVÕWODPDVÕ 
 Egzersiz 

 .LOR�YHUGLULFL�FHUUDKL�LúOHPOHU 
øQV�OLQ�GX\DUOÕOÕ÷ÕQÕ�DUWWÕUPD Metformin 

 33$5� OLJDQGODUÕ� �5R]LJOLWD]RQ��
Pioglitazon) 

/LSLG�D]DOWÕFÕ�LODoODU Fibratlar (Klofibrat) 

 %DOÕN�\D÷Õ 
Antioksidanlar  Vitamin E 

 N-asetil -sistein 

 Betain 

Sitokin modulasyonu Vitamin E 

Apoptoz Ursodeoksikolik asit 

.DUDFL÷HU�GHPLUL Flebotomi 

 

 

 4.6.1. Vücut kilosunda azalma: +Õ]OÕ�� IDNDW�D\QÕ�]DPDQGD�\DYDú�RODUDN����
ile 30 kilo veUPH� úLGGHWOL� RODUDN� DúÕUÕ� NLOROX� NLúLOHUGH� NDUDFL÷HU� \D÷� LoHUL÷LQL�
D]DOWDELOLU� KDWWD� QRUPDOH� G|QG�UHELOLU� ������ ���� RUDQÕQGD� DúÕUÕ� NLOR\D� VDKLS� DúÕUÕ�
NLOROX� NLúLOHUGH� Y�FXW� D÷ÕUOÕ÷ÕQGD� \DNODúÕN� ���� RUDQÕQGD� D]DOPD� ODERUDWXYDU�
SDUDPHWUHOHULQGH�\DUDUOÕ�G�]HOPHOHUH�QHGHQ�ROXU��'L÷HU�\DQGDQ��oRN�KÕ]OÕ�YH�DúÕUÕ�NLOR�
YHUPH�6<$�GHúDUMÕQD�\RO�DoDUDN�SRUWDO�ILEUR]LV�YH�LQIODPDV\RQD�QHGHQ�RODELOLU�������
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(Q�HWNLQ� WHGDYL�X]XQ�]DPDQ�SHUL\RGXQGD�V�UG�U�OHQ�G�ú�N�NDORULOL�GL\HWWLU��'L\HWWH�
LVH� G�ú�N� NDORULQLQ� \DQÕQGD� |]HOOLNOH� GH� oRNOX� GR\PDPÕú� \D÷� DVLWOHUL� HWNLOLGLU��
'L\DEHWOL�YH�NDUGL\RYDVN�OHU�KDVWDOÕ÷Õ�YH�OLSLG�ER]XNOX÷X�EXOXQDQ�KDVWDODUGD�LVH�|]HO�
EDNÕP� JHUHNLU� YH� PHWDEROLN� ER]XNOXNODUÕQ� RSWLPDO� NRQWURO�� |QHPOLGLU�� øúWDK�
NHVLFLOHULQ�\DUDUÕ�EHOLUOHQPHPLúWLU��D\UÕFD�EX�LODoODUÕQ�SXOPRQHU�VLVWHP��]HULQH�]DUDUOÕ�
etkileri bulunabili r.  

 3URJUHVLI� NLOR� YHUPH� YH� PHWDEROLN� NRQWURO�Q� \DQÕQGD� WHGULFL� HJ]HUVL]� GH�
NDUDFL÷HU�ER]XNOX÷XQGDNL�G�]HOHPH\H�NDWNÕGD�EXOXQDELOLU�� 
 4.6.2. NASH için ilaç tedavisi 

 0DDOHVHI�� REH]� NLúLOHUGH� GL\HW� YH� HJ]HUVL]� SURJUDPODUÕQD� X\XP� ROGXNoD�
G�ú�NW�U�� (SL]RGLN� NLOR� YHUPH� VRQUDVÕQGD� WHNUDU� ID]OD� \HPH� YH� NLOR� DOPDODU�
J|U�OPHNWHGLU��%X�QHGHQOH�ED]HQ�X\XPVX]�GL\HWOHU��|]HOOLNOH�GH�KÕ]OÕ�NLOR�YHUPH�YH�
VRQUDVÕQGD� WHNUDU� NLOR� DOPD� úHNOLQGH� yoyo etkisi \DSWÕNODUÕ� ]DPDQ� LúOHU� N|W�\H� GH�
gidebili r. 

 Bu nedenle patofizyolojik zemindeki mevcut faktörlere yönelik tedaviler 

DUDúWÕUÕOPDNWDGÕU��)DNDW�1$6+¶H�\|QHOLN�YHULOHQ�WHGDYLOHULQ�E�\�N�oR÷XQOX÷X�N�o�N�
YH� NRQWUROO�� ROPD\DQ� oDOÕúPDODUGÕU�� %XQGDQ� GROD\Õ� EXJ�Q� HQ� \DUDUOÕ� LODFÕQ� KDQJLVL�
ROGX÷XQD�GDLU�NDUDU�YHUPHN�ROGXNoD�]RUGXU��)D]OD�NLOROX�ROPD\DQODUGD��ID]OD�NLOROX�
ROXS� GD� NLOR� YHUHPH\HQ� YH\D� YHUGL÷L� NLORGD� NDODPD\DQODUGD� LODo� WHGDYLVL�
X\JXODQPDOÕGÕU�� 
 øQV�OLQ� GLUHQFLQLQ� 1$6+� SDWRJHQH]LQGHNL� WHPHO� URO�QGHQ� GROD\Õ� LQsülin 

GLUHQFLQL� D]DOWDQ� YH� KHSDWLN� LQV�OLQ� GX\DUOÕOÕ÷ÕQÕ� DUWWÕUDQ� LODoODUD� LOJL� ID]ODGÕU��
0HWIRUPLQLQ� 1$6+¶WH� QHNURLQIODPPDWXYDU� DNWLYLWH\L� D]DOWWÕ÷Õ� ELOGLULOPLúWLU� ����� 
Etkilerini insülin direncini peroksizom proli feratör-aktive reseptör gama (PPAR 

gama) nükleer reseptörlerini aktive ederek düzelterek gösteren roziglitazon ve 
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SLDJOLWD]RQGD�1$6+¶WH�\DUDUOÕ� HWNLOHU� J|VWHUPHNWHGLUOHU� ����������)DNDW�EX� LODoODUÕQ�
X]XQ�G|QHP�HWNLOHUL�ELOLQPHPHNWHGLU��$\UÕFD�WLD]ROLGLQOHULQ�SRWDQVL\HO�KHSDWRWRNVLN�
yan etkileri ROPDVÕ� EX� LODoODUÕQ� X]XQ� G|QHPGH� 1$6+¶WH� J�YHQOH� NXOODQÕPODUÕ� LoLQ�
D\UÕ�ELU�KDQGLNDSWÕU��� 

4.6.2.1. NASH tedavisinde antioksidanlar  

 2EH]� YH� DúÕUÕ� NLOROX� 1$6+� KDVWDODUÕ� LoLQ� NLOR� YHUPH� ROGXNoD� ]RUGXU� YH�
JHQHOOLNOH� EDúDUÕVÕ]OÕNOD� VRQXoODQPDNWDGÕU�� $\UÕFD� KÕ]OÕ� NLOR� YHUPH� GH� KHSDWLN�
ER]XNOX÷X� KÕ]ODQGÕUDELOLU� YH� GDKD� N|W�OHúWLUHELOLU�� øQV�OLQ� GX\DUOÕOÕ÷ÕQÕ� DUWWÕUDQ�
WHGDYLOHU�� XUVRGHRNVLNROLN� DVLW� JLEL� GHQHQHQ� GL÷HU� WHGDYL� \|QWHPOHUL� LOH� HOGH� HGLOHQ�
VRQXoODU�GD�IDUNOÕOÕNODU�DU]�HWPHNWHGLU�YH�KHQ�]�NDEXO�J|UP�ú�etkili bir tedavi yoktur.  

 1$6+� SDWRJHQH]LQLQ� GDKD� L\L� DQODúÕOPDVÕ� \HQL� WHUDS|WLN� DoÕOÕPODUÕQ�
EXOXQPDVÕ�LoLQ�JHUHNOLGLU��2NVLGDWLI�VWUHV��1$6+�SDWRJHQH]LQGH�PHUNH]L�UROH�VDKLSWLU�
ve en önemli faktörlerden birisidir.   

 1$6+¶OL� KDVWDODUÕQ� NDUDFL÷HUL� RNVLGDtif stresin tetiklenmesi ve sürmesi için 

JHUHNOL� LoHUL÷L� VDKLSWLU�� +HSDWRVHO�OHU� VWHDWR]LVLQ� NHQGLVL� GH� OLSLG� SHURNVLGDV\RQXQ�
LOHUOHPHVLQL� WHWLNOH\HELOLU�� 3HVVD\UH� YH� JUXEX�� NDUDFL÷HUGH� RNVLGH� HGLOHELOLU� \D÷ÕQ�
YDUOÕ÷ÕQÕQ�WHN�EDúÕQD�OLSLG�SHURNVLGDV\RQXQX�WHWLNOH\HELOHFH÷LQL�J|VWHUPLúOHUGLU������� 
 Hücreleri serbest oksijen radikallerinde korumak için süperoksit dismutaz, 

NDWDOD]� YH� JOXWDW\RQ� SHURNVLGD]� JLEL� ELUoRN� VDYXQPD� PHNDQL]PDVÕ� PHYFXWWXU��
%XQODUÕQ� \DQÕQGD� NDURWHQ�� OLNRSHQ�� DVNRUELW� DVLW� YH� WRNRIHURO� Jibi birçok besinin 

antioksidan etikleri mevcuttur.  

 7�P� \D÷OÕ� NDUDFL÷HUOHU� ILEURWLN� KDOH� JHOPL\RU�� )LEURMHQLN� LNLQFL� GDUEH�
oksidatif stresin nedeni diyet, çevresel faktörler ve genetik polimorfizm olabili r. 

)DNDW�NRUX\XFX�PHNDQL]PDODUÕQ�HNVLNOL÷LQH�GH�ED÷OÕ�RODELOLU��$QWLRNVLGDQODUGD�U|ODWLI�
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ELU�HNVLNOLN�RNVLGDWLI�VWUHV�YH�OLSLG�SHURNVLGDV\RQXQ�GHYDPÕQGD�|QHPOL�HWNL\H�VDKLS�
olabili r.  

 %X� QHGHQOHUOH� WHUDS|WLN� DoÕGDQ� 1$6+� SDWRJHQH]LQGH� URO� R\QD\DQ� RNVLGDWLI�
VWUHVL� LúDUHW� HWPHN� PDQWÕNOÕGÕU�� *�oO�� VHUEHVW� UDGikal temizleyici özelli kleri olan 

antioksidan maddeler NASH tedavisinde yer alabili rler. Bir hidroksil anyonu 

\�]OHUFH� \D÷� DVLGL� \DQ� ]LQFLULQLQ� RNVLGDV\RQXQD� \RO� DoDUDN� OLSLG� KLGURSHURNVLGOHUH�
G|Q�ú�P�QH� QHGHQ� RODELOLU�� dRNOX� GR\PDPÕú� \D÷� DVLWOHULQLQ� SHURNsidasyonu 

antioksidan tedavi il e durdurulup önlenebili r. 

  'R÷DGD� VHUEHVW� UDGLNDOOHULQ� ROXúXPXQX� |QOH\HQ� oHúLWOL� VLVWHPOHU� YDUGÕU��
$QWLRNVLGDQODU� ROPDGDQ� FDQOÕ� NDODPD]GÕ�� ����¶� GD� KHPHQ� KHU� PHPHOL� WDUDIÕQGDQ�
HNVSUHVH� HGLOHQ� V�SHURNVLW� GLVPXWD]� �62'�� NHúIHGLOPLúWLU�� .DWDOD]� YH� JOXWDW\RQ�
SHURNVLGD]�� KLGURMHQ� SHURNVLWL� VX� YH� PROHN�OHU� RNVLMHQH� G|Q�úW�UHUHN� GHWRNVLIL\H�
HWPHNWHGLU�� 'HPLU� YH� EDNÕU� JLEL� PHWDOOHULQ� GH� DQWLRNVLGDWLI� HWNLOHUL� PHYFXWWXU��
Karoten, li kopen, askorbik asit ve tokoferoller gibi birçok antioksidan ise önemli 

besinlerdir (93)  

4.6.2.1.1 Güçlü antioksidan etkiye sahip olan Fitoöstrojenler ve 

ø]RIODYRQODU 
 $QWLRNVLGDQODUÕQ� EHVLQ� ND\QDNOÕ� RODQODUÕ� RNVLGDWLI� KDVDUD� NDUúÕ� NRUXQPDGD�
ROGXNoD� |QHPOLGLU�� )LWR|VWURMHQOHU�� |VWURMHQ� UHVHSW|UOHULQH� ED÷ODQabilen, bitkilerde 

antioksidan görevleri bulunan, insan ve hayvanlarda östrojenik ve anti-östrojenik 

HWNLOHUH�VDKLS�ELWNLVHO�ND\QDNOÕ�GLIHQROLN�ELOHúLNOHUGLU�������<DSÕ�YH�IRQNVL\RQ�RODUDN�
���-|VWUDGL\ROH�EHQ]HUOHU��.LP\DVDO�\DSÕODUÕQGD�LVH� W�P�VWHRLG�KRUPRQODUGD�ROGX÷X�
JLEL� VWHUDQ� KDONDVÕ� PHYFXWWXU�� =D\ÕI� |VWURMHQOHU� RODUDN� GDYUDQDELOLU� YH\D� |VWURMHQ�
DNWLYLWHVLQL� HWNLOH\HQ� PDGGHOHU� LoLQ� SUHN|UVÕU� VD÷ODUODU�� 9�FXWWD� |VWURMHQ�
UHVHSW|UOHULQH� ED÷ODQDELOLU� YH� |VWURMHQ� UHVSHW|U�� YH� GRODúÕPGDNL� |VWURMHQ�
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konsantraV\RQODUÕQD�ED÷OÕ�ED÷OÕ�RODUDN�KHGHI�GRNXODUGD�KHP�|VWURMHQLN�KHP�GH�DQWL-
östrojenik etkilere sahiptirler (95).  

 �)LWR|VWURMHQ��\�]OHUFH�IDUNOÕ�ELOHúL÷L�NDSVD\DQ�ROGXNoD�NDSVDPOÕ�ELU�WHULPGLU��
%DúOÕFD� EHú� VÕQÕIÕ�� L]RIODYRQODU�� IODYDQROODU�� IODYRQODU�� IODYDQRQODU� YH� OLJQDQODUGÕU��
Bunlardan en önemlileri ise soya fasulyesinde bulunan izoflavonlar ve hemen hemen 

E�W�Q�ELWNL�|]O��JÕGDODUGD�EXOXQDQ�OLJQDQODUGÕU������� 
 ø]RIODYRQ� JUXEXQGD� JHQLVWHLQ�� GDLG]HLQ�� IRUPRQRQHWLQ�� ELRFKDQLQ� $� \HU�
DOPDNWDGÕU� ������ ø]RIODYRQODU� Y�FXWWD� oRN� oHúLWOL� HWNLOHUH� VDKLSWLU�� 2YHU��
HQGRPHWUL\XP�� DNFL÷HU�� NRORQ� YH� PLGH� NDQVHUL� JLEL� oHúLWOL� NDQVHUOHUH��
NDUGL\RYDVN�OHU�KDVWDOÕNODUD��RVWHRSRUR]�YH�oHúLWOL�NURQLN�KDVWDOÕNODUD�NDUúÕ�NRUX\XFX�
HWNLOHUL� ROGX÷X� ELOGLULOPLúWLU� ����� Soya izoflaYRQODUÕQ� HWNL� PHNDQL]PDODUÕQGDQ� ELU�
WDQHVL� GH� DQWLRNVLGDQ� |]HOOLNOHULGLU�� 6R\� L]RIODYRQODUÕQ� DQWLRNVLGDQ� HWNLOHUL� KHP� in 

vitro hem de in vivo RODUDN� J|VWHULOPLúWLU�� ø]RIODYRQODUÕQ�� |]HOOLNOH� GH� JHQLVWHLQ� YH�
GDLG]HLQLQ�VHUEHVW�UDGLNDOOHU��]HULQH�EDVNÕOD\ÕFÕ etkileri mevcuttur (99). Genistein ve 

daidzeinin oksidanlara maruz kalan hücrelerde ve DNA’ da bir oksidatif marker olan 

8-hidroksi-2’-GHRNVLJXDQR]LQ� ROXúXPXQX� |QOHGLNOHUL� J|VWHULOPLúWLU� �������
ø]RIODYRQODU� K�FUHOHUGHNL� RNVLGDWLI� KDVDUGDNL� D]DOPD\Õ� DQWLRNsidan savunma 

PHNDQL]PDODUÕ�X\DUPD�JLEL�LQGLUHN�\ROODUOD�GD�\DSDELOLU�������  
 4.6.2.1.2. Genistein: Genistein (4�����-trihidroksiizoflavon), izoflavonoid 

ELOHúLNOHULQLQ�EL\RVHQWHWLN�RODUDN�HQ�EDVLWLGLU��6R\D�IDVXO\HVLQGH�EXOXQDQ�JHQLVWHLQLQ�
birçok biyolojLN� DNWLYLWHVL� PHYFXWWXU�� <DSÕ� RODUDN� ��� �-östradiyola benzer ve hem 

|VWURMHQLN�KHP�GH�DQWL|VWURMHQLN�HWNLOHUL�PHYFXWWXU��'L÷HU L]RIODYRQODUGD�ROGX÷X�JLEL�
majör kaynak soya ürünleridir. Gensitein meme ve protat kanseri ve kardiyovasküler 

KDVWDOÕNODUGDQ� NRUX\XFX� HWNLOHUL� ROGX÷X� ELOLQPHNWHGLU� ������ *HQLVWHLQ� '1$�
WRSRL]RPHUD]� YH� WULSVLQ� SURWHLQ� NLQD]Õ� LQKLEH� HWPHNWHGLU� ������� %XQXQ� \DQÕQGD�
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antioksidan ve hücre siklusunu inhibe edici aktivileri de mevcuttur. Kanser önleyici 

HWNLOHULQLQ�\DQÕQGD��JHQLVWHLQLQ�DQWLWümör, antioksidan ve antiinflamatuvar etkileride 

mevcuttur (12, 13). <DNÕQ� ]DPDQGD� \DSÕODQ� LNL� in vitro oDOÕúPDGD� JHQLVWHLQLQ� UDW�
KHSDWLN�VWHOODW�K�FUHOHULQLQ�SUROLIHUDV\RQ�YH�DNWLYDV\RQXQX�LQKLEH�HWWL÷L�YH�NDUDFL÷HU�
fibrozisini önleyici potansiyel etkilerL�RODELOHFH÷L�ELOGLULOPLúWLU������������� 
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5. GEREÇ ve YÖNTEM 

dDOÕúPD� LoLQ� )ÕUDW� hQLYHUVLWHVL� HWLN� NXUXOXQGDQ� RQD\� DOÕQGÕ� YH� oDOÕúPD�
XOXVODUDUDVÕ�VWQGDUW�GHQH\�KD\YDQ�oDOÕúPDODUÕ�HWLN�NXUDOODUÕQD�X\JXQ�RODUDN�\DSÕOGÕ�� 

5.1. Deney hD\YDQODUÕ��dDOÕúPD� )ÕUDW� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� 'HQH\VHO�
$UDúWÕUPDODU� 0HUNH]LQGH� �)h7'$0�� \DSÕOGÕ�� dDOÕúPDGD�� )h7'$0¶GDQ� WHPLQ�
HGLOHQ��D÷ÕUOÕNODUÕ����-�����������������JUDP�DUDVÕQGD�GH÷LúHQ�����DGHW�VHNL]�KDIWDOÕN�
erkek Sprague-'DZOH\� FLQVL� UDW� NXOODQÕOGÕ�� 5DWODU� G|UGHUOL� RODUDN�� SDVODQPD]� oHOLN�
NDIHVOHUH� NRQXOGX�� 5DWODU� oDOÕúPD� V�UHVLQFH�� ��� VDDW� ÕúÕN�NDUDQOÕN� VLNOXVXQXQ�
VD÷ODQGÕ÷Õ��ÕVÕ����-���&��YH�QHPLQ�NRQWURO�HGLOGL÷L�RUWDPGD�PXKDID]D�HGLOGL��'HQH\H�
UDWODU�oDOÕúPDQÕQ�RUWDPD�ELU�KDIWD�X\XP�VD÷ODGÕNWDQ�VRQUD�EDúODQGÕ��� 
 �����'HQH\GH�NXOODQÕODQ�GL\HWOHU�YH�KD\YDQODUÕQ�EHVOHQPHVL��Su ve standart 

rat yemi ve YZD ratlara ad libitum�RODUDN�YHULOGL��6WDQGDUW�UDW�\HPL�g]HO�(OD]Õ÷�<HP�
)DEULNDVÕQGDQ� DOÕQGÕ�� %X� \HPLQ� \D÷� LoHUL÷L� W�P� GL\HWLQ� ������ LGL�� <='� LVH� )ÕUDW�
hQLYHUVLWHVL�9HWHULQHUOLN�)DN�OWHVL�%HVOHQPH�$QDELOLP�GDOÕQGDNL�8]PDQ� WDUDIÕQGDQ�
KD]ÕUODQGÕ�� øoHUL÷L� WDEORGD�J|VWHULOPLúWLU��%X�GL\HWLQ�\D÷�LoHUL÷L� LVH�����GLU��5DWODUD�
günlük 10gram/100 gram dozunda yem verildi. Yemler özel çelik kaplarda, su ise 

çeOLN�SDVODQPD]�ELO\HOL�ELEHURQODUGD�YHULOGL��<='�KHU�KDIWD�WD]H�RODUDN�KD]ÕUODQGÕ�YH�
NXOODQÕOGÕ÷Õ� V�UH� LoHULVLQGH� EX]GRODEÕQGD� ���&¶GH�� VDNODQGÕ�� 5DWODU� J�QGH� �o� NH]�
JHQHO� RODUDN� NRQWURO� HGLOGLOHU�� *�QO�N� \HP� YH� VX� W�NHWLPOHUL� WDNLS� HGLOGL�� $\UÕFD�
KDIWDOÕN�RODUDN�NLORODUÕ�WDUWÕOÕS�ND\GHGLOGL�� 
 ����� *UXSODUÕQ� GD÷ÕOÕPÕ� YH� GHQH\VHO� oDOÕúPDQÕQ� GL]D\QÕ��5DWODU� G|UW� HúLW�
JUXED�D\UÕOGÕ�� 
 Grup 1 (Kontrol grubu): Tüm deney süresince sadece standart rat yemi 

DOGÕODU��+HUKDQJL�ELU�WHGDYL�X\JXODQPDGÕ�� 
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 Grup 2 (Plasebo grubu)�� dDOÕúPD� V�UHVLQFH� UDWODUD� |]HO� RODUDN� KD]ÕUODQDQ�
YZD diyet verildi. Deney süresince 0.5 ml serum fizyolojik subkutan yolla enjekte 

edildi.  

'|UG�QF�� KDIWDQÕQ� VRQXQGD�<='� LOH� EHVOHQHQ� UDWODUGDQ� LNL� WDQHVL� VDNULIL\H�
edilerek, histopatolojik olarak PLQLPXP�1$6+�NULWHUOHULQLQ�JHOLúLS�JHOLúPHGL÷L�WH\LW�
HGLOGL�� ���¶GDQ� ID]OD� \D÷ODQPD�� LQIODPDV\RQ�� EDORQODúPD� GHMHQHUDV\RQX� YH�
QHNURLQIODPDV\RQXQ�YDUOÕ÷ÕQÕQ�J|U�OPHVLQGHQ�VRQUD�oDOÕúPD\D�GHYDP�HGLOGL� 
 Grup 3 (Genistein koruyucu (GK) grup): Deney süresince YZD diyetle 

EHVOHQHQ� EX� JUXSWDNL� UDWODUD� oDOÕúPDQÕQ� EDúODPDVÕQGDQ� ELU� J�Q� |QFHGHQ� EDúOD\DUDN�
deney sonuna kadar 0.2 mg/kg/gün dozunda genistein subkutan olarak enjekte edildi.    

 Grup 4 (Genistein tedavi edici (GT) grup): YZD verilen bu gruptaki ratlara 

ise dördüncü haftadan sonra, iki hafta süreyle, 0.2 mg/kg/gün dozunda genistein 

subkutan olarak enjekte edildi.  

����� *HQLVWHLQ� KD]ÕUODQPDVÕ� YH� GR]X: Genistein (Sigma/Türkiye), 100 

mikrolit re DMSO (%1.25) ve PEG-���� ��������� NDUÕúÕPÕQGD� o|]�OHUHN� KD]ÕUODQGÕ 
ve +8°C’ de muhafaza edildi. Grup 3 ve 4’deki ratlara 0.2 mg/kg/gün dozunda 

subkutan yolla (105) enjekte edildi.   

����� dDOÕúPDQÕQ� VRQODQGÕUÕOPDVÕ� YH� |UQHNOHULQ� WRSODQPDVÕ�� dDOÕúPD�
WRSODP� DOWÕ� KDIWD� V�UG��� $OWÕ� KDIWD� ELWWLNWHQ� VRQUD� UDWODU� ELU� JHFHOLN� DoOÕ÷Õ� WDNLEHQ�
GHNDSLWH�HGLOGL�YH�NDQ�|UQHNOHUL�WRSODQGÕ��$OÕQDQ�NDQ�|UQHNOHUL������USP¶GH���GDNLND�
süre ile santrifüj edildikten sonra elde edilen serum örnekleri analiz edili nceye kadar 

-���&¶GH� VDNODQGÕ�� $EGRPHQOHUL� DoÕOÕS� NDUDFL÷HUOHUL� DOÕQGÕNWDQ� VRQUD� WDUWÕOGÕ� YH�
ND\GHGLOGL�� � .DUDFL÷HULQ� IDUNOÕ� E|OJHOHULQGHQ� GRNX� |UQHNOHUL� DOÕQGÕNWDQ� VRQUD� GDKD�
|QFHGHQ� KD]ÕUODQPÕú����¶OXN� IRUPDOLQ� VROXV\RQX� LOH� WHVSLW� HGLOGL�� $\QÕ� J�Q� )ÕUDW�
hQLYHUVLWHVL�3DWRORML�$QDELOLP�'DOÕQGD�SDUDILQ�EORNODUÕ�KD]ÕUODQGÕ�� 



 41 

5.6. BiyokimyDVDO�DQDOL]OHULQ�\DSÕOPDVÕ 
Serum  AST, ALT, GGT, ALP, total ve direk bili rubin, glukoz, kolesterol ve 

WULJOLVHULG� G�]H\OHUL� 2O\PSXV� $8� ���� RWRDQDOL]|UOH� 2O\PSXV� NLWOHU� NXOODQÕODUDN�
oDOÕúÕOGÕ�� 

TNF-.� � �71)-.� �(/ø6$�NLW� �UDW���%LRVRXUFH� ,QW���&DOLIRUQLD��86$) ve TGF-

beta (TGF-EHWD�(/ø6$�NLW��0XOWLVSHFLHV���%LRVRXUFH�,QW���&DOLIRUQLD��86$��NLWOHUL�LOH�
(/ø6$�\|QWHPL\OH�oDOÕúÕOGÕ�� 

3OD]PD�0'$�G�]H\OHUL�6DWRK�YH�DUNDGDúODUÕ�������YH�<DJL�������WDUDIÕQGDQ�
PRGLIL\H� HGLOPLú� WL\REDUELW�ULN� DVLW� PHWRGX� LOH� |Oo�OG��� 6Rnuçlar nmol/ml olarak 

YHULOGL�� .DUDFL÷HU� GRNX� 0'$� G�]H\OHUL� LVH� 2KNDZD� ����� metodu ile ölçüldü, 

sonuçlar nmol/gram doku olarak verildi.  

�����+LVWRSDWRORMLN�GH÷HUOHQGLUPH��3DUDILQ�LOH� ILNVH�HGLOPLú�EORNODUGDQ�EHú�
PLNURPHWUH� NDOÕQOÕ÷ÕQGD� NDUDFL÷HU� NHVLWOHUL� DOÕQDUDN� NRQYDQVL\RQHO� KLVWRSDWRORMLN�
LQFHOHPH� LoLQ� KHPDWRNVLOHQ� HR]LQ� �+(�� LOH� ER\DQGÕ�� )LEUR]LV� GH÷HUOHQGLULOPHVL� LoLQ�
LVH�0DVVRQ�7ULFKURP�ER\DPDVÕ�NXOODQÕOGÕ��%R\DQDQ�SUHSDUDWODU�2O\PSXV�%;-���ÕúÕN�
mikroskobu ile x40, x100, x200 ve x400 büyütmelerde bu konuda uzman patolog 

WDUDIÕQGDQ�N|U�RODUDN�LQFHOHQGL�� 
+(� LOH� ER\DQDQ� SUHSHUDWODUÕQ� W�P� DODQODUÕ� � [���� E�\�WPH� LOH� ÕúÕN�

PLNURVNREXQGD� LQFHOHQGL�� +LVWRSDWRORMLN� GH÷HUOHQGLUPHGH� VWHDWR]�� EDORQODúPD�
GHMHQHUDV\RQX��LQIODPDV\RQ��0DOORU\�FLVPL�YH�ILEUR]LV�GH÷Hrlendirildi.  

6WHDWR]LV�YDUOÕ÷ÕQÕQ�GH÷HUOHQGLULOPHVL� steatotik hücrelerin yüzdesi beli rlendi.   

Grade 0: yok 

*UDGH����SDUHQNLPLQ����¶LQGHQ�D]ÕQGD�EXOXQPDVÕ� 
*UDGH��������LOH�����DUDVÕQGD�EXOXQPDVÕ� 
*UDGH��������LOH�����DUDVÕQGD�ROPDVÕ� 
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Grade 4: %75’den daKD�ID]ODVÕQGD�EXOXQPDVÕ�úHNOLQGH�GH÷HUOHQGLULOGL�� 
%DORQODúPD�GHMHQHUDV\RQXQ�YDUOÕ÷Õ��EHQ]HU�úHNLOGH�GH÷HUOHQGLULOGL�� 
Grade 0: yok 

*UDGH����SDUHQNLPLQ����¶LQGHQ�D]ÕQGD�EXOXQPDVÕ� 
*UDGH��������LOH�����DUDVÕQGD�EXOXQPDVÕ� 
*UDGH��������LOH�����DUDVÕQGD�ROPDVÕ� 
*UDGH�������¶GHQ�GDKD�ID]ODVÕQGD�EXOXQPDVÕ�úHNOLQGH�GH÷HUOHQGLULOGL� 
øQIODPDV\RQ: x400 büyütmede 10 rasgele alanda milimetrekarede 

LQIODPDWXYDU� K�FUHOHU� VD\ÕODUDN� RUWDODPDVÕ� DOÕQGÕ� YH� PP2’deki inflamatuvar hücre 

VD\ÕVÕ�EHOLUOHQGL�������� 
Mallory  cisimcL÷L��9DU�YH\D�\RN�úHNOLQGH�GH÷HUOHQGLULOGL�� 
Fibrozis��9DU�YH\D�\RN�úHNOLQGH�GH÷HUOHQGLULOGL� 
�����øVWDWLVWLNVHO�$QDOL] 

 dDOÕúPDGD�HOGH�HGLOHQ�YHULOHU�EDúND�úHNLOGH�EHOLUWLOPHGLNoH�RUWDODPD�VWDQGDUW�
VDSPD� RODUDN� J|VWHULOGL�� øVWDWLVWLNOHULQ� KD]ÕUODQPDVÕQGD�SPSS 11.0 bilgisayar paket 

SURJUDPÕ� �6366� ,QF�� �� 6RWZDUH�&KLFDJR�� ,/��86$�� � NXOODQÕOGÕ��%D÷ÕPVÕ]� JUXSODUGD�
JUXSODU� DUDVÕ� IDUN� .UXVNDO�:DOOLV� WHVWL� LOH� JUXSODU� DUDVÕQGDNL� IDUNÕQ� DQODPOÕOÕ÷Õ� LVH�
Mann-:KLWQH\� 8� WHVWL� LOH� GH÷HUOHQGLULOGL�� 3� GH÷HULQLQ� ����¶� GHQ� N�o�N� ROPDVÕ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL���� 
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6. BULGULAR 

 'HQH\�V�UHVLQFH�WDNLS�HGLOHQ�UDWODUGD�KHUKDQJL�ELU�ROD÷DQ�GÕúÕ�GXUXP�PH\GDQD�
JHOPHGL�YH�|OHQ�UDW�ROPDGÕ�� 
 ����� %D]DO� YH� GHQH\� V�UHVLQGHNL� D÷ÕUOÕN� EXOJXODUÕ�� *UXSODU� DUDVÕQGD�
arDVÕQGD�UDWODUÕQ�ED]DO�D÷ÕUOÕNODUÕQÕQ�RUWDODPDVÕ�\|Q�QGHQ�LVWDWLVWLNv�RODUDN�DQODPOÕ�ELU�
IDUN� \RNWX� �S!������� dDOÕúPD� V�UHVLQFH� \DSÕODQ� D÷ÕUOÕN� WDNLSOHULQGH�� UDWODUGD� GHQH\�
V�UHVLQFH�J|]OHQHQ�D÷ÕUOÕN�GH÷LúLNOLNOHUL�WDEOR���YH�úHNLO��¶GH�J|VWHULOPLúWLU�� 
 

TaEOR� ���.RQWURO� YH� SODVHER� JUXEX� YH�*.� YH�*7� JUXSODUÕQGDNL� UDWODUÕQ� NLOR�
WDNLEL��NDUDFL÷HU�D÷ÕUOÕNODUÕ�YH�EX�D÷ÕUOÕNODUÕQ�Y�FXW�D÷ÕUOÕ÷ÕQD�RUDQODUÕ� 
$÷ÕUOÕN Kontrol 

grubu 

Plasebo 

grubu 

GK grubu GT grubu 

Bazal 264.3±25.2 285.9±25.7 282.9±30.4 268.4±20.8 

ÇaOÕúPD�VRQX 308.7±37.5 251.8±35.5 227.5±35.2 222.5±28.9 

.DUDFL÷HU�D÷ÕUOÕ÷Õ��JU� 7.1±0.5 7.5±0.7 7±0.7 6.3±0.9* 

.DUDFL÷HU�
D÷ÕUOÕ÷Õ�Y�FXW�D÷ÕUOÕ÷Õ 

0.023 0.3±0.003* 0.027±0.004 0.028±0.002 

��3ODVHER�JUXEX�LOH�NRQWURO�JUXEX�YH\D�*7�JUXEX�DUDVÕQGD�S������ 
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*UXSODUD�J|UH�UDWODUÕQ�D÷ÕUOÕNODUÕQÕQ�KDIWDODUD�J|UH�
GH÷LúLPL

�
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+DIWDODU

$÷
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.RQWURO�*UXEX

3ODVHER�JUXEX

*HQLVWHLQ�NRUX\XFX
JUXEX
*HQLVWHLQ�WHGDYL
JUXEX

 

ùHNLO� ��� .RQWURO� JUXEX� UDWODUGD� DQODPOÕ� NLOR� DUWÕúÕQD� NDUúÕQ� SODVHER� YH�*.� YH�*7�
JUXSODUÕQGDNL�UDWODUGD�DQODPOÕ�ELU�NLOR�ND\EÕ�J|]OHQGL�����S����������S������� 
 

������� .DUDFL÷HU� D÷ÕUOÕNODUÕ�� .DUDFL÷HU� D÷ÕUOÕ÷Õ� SODVHER� JUXEXQGD� NRQWURO�
grubundan yüksek, *.�YH�*7�JUXEXQGDQ�G�ú�NW���IDNDW�EX�IDUNOÕOÕNODUGD�VDGHFH�*7�
JUXEX� LOH� RODQ� LVWDWLVWLNL� RODUDN� DQODPOÕ� LGL� �S�������� .DUDFL÷HU� D÷ÕUOÕ÷ÕQÕQ� Y�FXW�
D÷ÕUOÕ÷ÕQD� RUDQÕ� LVH� SODVHER� JUXEXQGD� NRQWURO� JUXEXQGDQ� DQODPOÕ� RODUDN� \�NVHNWL�
(p<0.01). Bu oran plasebo grubXQGD�*.� YH�*7� JUXSODUÕQD� J|UH� GH� \�NVHNWL� IDNDW�
DQODPOÕ�GH÷LOGL��S!������� 

5DWODUÕQ� GHQH\� VRQX� NDUDFL÷HU� D÷ÕUOÕNODUÕ� YH� NDUDFL÷HU� D÷ÕUOÕNODUÕQÕQ� Y�FXW�
D÷ÕUOÕNODUÕQD�RUDQÕ�tablo 4’ WH�J|VWHULOPLúWLU�� 

6.2. Biyokimyasal bulgular :  

Plasebo grubunda kontrol grubuna göre serum AST, ALT (p<0.001), total bili rubin 

YH� WULJOLHULG� �S������� LVWDWLVWLNL� RODUDN� DQODPOÕ� ELU� úHNLOGH� DUWPÕúWÕ�� 6HUXP� JOXNR]��
$/3��**7��WRWDO�YH�GLUHN�ELOLUXELQ�GH÷HUOHULQGH�LVH�DQODPOÕ�ELU�GH÷LúLNOLN�VDSWDQPDGÕ�
(p>0.05).  



 45 

 GK ve GT grubunda ise plasebo grubuna göre AST (her iki grupta da<0.05), 

$/7� �S� VÕUDVÕ� LOH� ������� YH� ������ YH� WULJOLVHULG� �KHU� LNL� JUXSWD� GD������� G�]H\OHUL�
DQODPOÕ�RODUDN�G�ú�NW��� 
 *UXSODUGDNL� RUWDODPD� EL\RNLP\DVDO� YHULOHU� WDEOR� �¶WH� J|VWHULOPLúWLU��*UXSODU�
DUDVÕQGD�$67�YH�$/7�G�]H\OHULQGHNL�IDUNOÕOÕNODU�úHNLO���YH��¶WH�J|VWHULOPLúWLU�� 
 

Tablo 5: .RQWURO��SODVHER��*.�YH�*7�JUXSODUÕQGD�VHUXP�EL\RNLP\D�YHULOHUL� 
Parametre Kontrol 

grubu 

Plasebo grubu GK grubu GT grubu 

Glukoz (gr /dl) 154.6±33.1 162.2±35.6 162.7±30.2 168.8±39.8 

Kolesterol (mg/dl) 83.7±30.2 96.1±33.7 85.5±20.2 96.3±21.9 

Tr igliserid (mg/dl) 125.1±43.5 194.8±76.7* 101.8±24.6† 131.3±39.6† 

AST (IU/ml) 155.8±30.1 230.6±55.9** 171.8±19.1† 154.6±39.7† 

ALT (IU/ml) 85.6±28.5 161.3±48.3** 86.7±10.9†† 99.4±38.3† 

ALP (IU/ml) 810±617.2 1279.5±413.9 955±539.2 968.2±360.7 

GGT (IU/ml) 2.4±0.5 4±4 1.5±0.6† 2.4±0.9 

Total bili rubin 

(mg/dl) 

0.42±0.2 0.63±0.2* 0.85±0.54 0.62±0.36 

Direk bili rubin 

(mg/dl) 

0.03±0.008 0.04±0.009 0.038±0.01 0036±0.001 

Kontrol grubu ile plasebo grubX�DUDVÕQGD�����S���������S������� 
3ODVHER�LOH�*.�YH\D�*7�JUXEX�DUDVÕQGD�����S�����������S������ 
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ùHNLO����*UXSODU�DUDVÕQGD�$67�G�]H\OHUL� 
* :� $67� GH÷HUOHUL�� SODVHER� JUXEXQGD� NRQWURO� JUXEXQGDQ� DQODPOÕ� RODUDN� \�NVHkken, 

*.�YH�*7�JUXEXQGD�SODVHER\D�J|UH�DQODPOÕ�D]DOPD�PHYFXWWX� 
 

6.3. Serum TNF-.� YH� 7*)-�� Güzeyleri: TNF-. plasebo grubunda 

����������������NRQWURO� JUXEXQD� J|UH� ���������������� DQODPOÕ� GHUHFHGH� \�NVHNWLU�
(p<0.01). GK (2464.5±564.9) ve GT (4724.5±1002.0) grubunda ise TNF-. düzeyleri 

SODVHER�JUXEXQD�J|UH�DQODPOÕ�úHNLOGH�G�ú�N�RODUDN�VDSWDQGÕ��S��������� 
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GT GrubuGK GrubuPlaseboKontrol
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ùHNLO����*UXSODU�DUDVÕQGD�$/7�G�]H\OHUL� 
* : $/7� GH÷HUOHUL�� SODVHER� JUXEXQGD� NRQWURO� JUXEXQGDQ� DQODPOÕ� RODUDN� \�NVHNken, 

*.�YH�*7�JUXEXQGD�SODVHER\D�J|UH�DQODPOÕ�D]DOPD�PHYFXWWX� 
 

GK grubunda plazma TNF-. düzeylerindeki azalma GT grubunda izlenen 

D]DOPDGDQ�DQODPOÕ�ELU�úHNLOGH�GDKD�ID]OD\GÕ��S<0.001). TGF- � seviyeleri ise kontrol 

YH� SODVHER� JUXEX�� *.� YH� *7� JUXSODUÕQGD� EHQ]HUGL� YH� JUXSODU� DUDVÕQGD� LVWDWLVWLNL�
RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� \RNWX� �S� KHSVLQGH� !������� 3OD]PD� 71)-. ve TGF-� � 

G�]H\OHUL�WDEOR��¶GD��JUXSODU�DUDVÕQGDNL�LOLúNL�úHNLO���YH��¶GD�J|VWHULOPLúWLU� 
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Tablo 6: Gruplarda serum TNF-. ve TGF- � düzeyleri.  

Parametre Kontrol 

grubu 

Plasebo grubu GK grubu GT grubu 

TNF-.�
(pg/ml) 

3485.9±1828.9 7066.7±1502.2* 2464.5±564.9† 4724.5±1002.0† 

TGF-���
(pg/ml) 

369.9±87.9 387.9±76.4 427.8±32.5 384.3±70.7 

3ODVHER�LOH�NRQWURO�JUXEX�DUDVÕQGD����S������ 
Plasebo ile GK veya *7�JUXEX�DUDVÕQGD�����S������� 
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ùHNLO����*UXSODU�DUDVÕQGD�VHUXP�71)-.�G�]H\OHULQLQ�NDUúÕODúWÕUÕOPDVÕ 

* : Serum TNF-DOID� G�]H\OHUL� SODVHER� JUXEXQGD� DQODPOÕ� DUWPÕúNHQ�� *.� YH� *7�
JUXSODUÕQGD�DQODPOÕ�JHULOHPH�PHYFXWWX�� 
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ùHNLO����*UXSODU�DUDVÕQGD�VHUXP�7*)- ��G�]H\OHULQLQ�NDUúÕODúWÕUÕOPDVÕ� 
��*UXSODU�DUDVÕQGD�SOD]PD�7*)-���G�]H\OHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUNOÕNOÕN�\RNWX�� 
 

�����/LSLG�SHURNVLGDV\RQX�EXOJXODUÕ��+HP�SOD]PD� KHP� GH� NDUDFL÷HU�doku MDA 

G�]H\OHUL�SODVHER�JUXEXQGD�NRQWURO�JUXEXQD�J|UH�\�NVHN�RODUDN�VDSWDQGÕ��S�KHU�LNLVL�
LoLQGH����������%XQXQ�\DQÕQGD�KHP�*.�JUXEXQGD��S��������KHP�GH�*7�JUXEXQGD�S�
KHU� LNLVL� LoLQGH� ������� SOD]PD� YH� NDUDFL÷HU�0'$� G�]H\OHUL� SODVHER� JUXEXQD� J|UH�
DQODPOÕ�ELU�úHNLOGH�D]DOPÕú�RODUDN�EXOXQGX� 

3OD]PD� YH� NDUDFL÷HU� 0'$� G�]H\OHUL� tablo 7’de� J|VWHULOPLúWLU�� %X�
SDUDPHWUHOHULQ�JUXSODU�DUDVÕQGDNL�IDUNOÕOÕNODUÕ�úHNLO���YH��¶GH�J|VWHULOPLúWLU��� 
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7DEOR���/LSLG�SHURNVLGDV\RQ�EXOJXODUÕ�� 
3OD]PD�YH�NDUDFL÷HU�GRNX�0'$�düzeyleri*.   

Parametre Kontrol 

grubu 

Plasebo 

grubu 

GK grubu GT grubu 

Plazma MDA 

(nmol/ml) 

0.96±0.4 2.45±0.43 1.43±0.48 1.7±0.54 

.DUDFL÷HU�0'$�
nmol/ gr doku 

9.5±2.5 16.1±3.1 11.6±3.6 11.3±5.3 

* : p hepsinde <0.05). 

 

 

 

GT GrubuGK GrubuPlaseboKontrol
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ùHNLO����*UXSODU�DUDVÕQGD�SOD]PD�0'$�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ� 
�� 3OD]PD�0'$� SODVHER� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� RODUDN� DUWPÕúNHQ�
*.�YH�*7�JUXSODUÕQGD�SODVHER\D�J|UH�DQODPOÕ�RODUDN�G�ú�NW��� 
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GT GrubuGK GrubuPlaseboKontrol
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ùHNLO����*UXSODU�DUDVÕQGD�NDUDFL÷HU�GRNX�0'$�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ� 
��.DUDFL÷HU�GRNX�0'$�G�]H\OHUL� SODVHER� JUXEXQGD�NRQWURO� JUXEXQD� J|UH� DQODPOÕ�
RODUDN�DUWPÕúNHQ�*.�YH�*7�JUXSODUÕQGD�SODVHER\D�J|UH�DQODPOÕ�RODUDN�G�ú�NW�� 
 

6.5. Histopatoloj ik bulgular :  

a) Steatozis�� 3ODVHER� JUXEXQGDNL� UDWODUÕQ� KHSVLQGH� VWHDWR]LV�PH\GDQD� JHOGL��
%XQODUÕQ� ���¶ÕQÕQGD� JUDGH� �� VWHDWR]LV� ROXúXUNHQ�� VDGHFH� ���¶QXQGD� JUDGH� ��
VWHDWR]LV� ROXúWX�� *.� JUXEXQGD� LVH� UDWODUÕQ� �����¶VLQGH� DQODPOÕ� ELU� VWHDWR]LV�
saptanamazken sadece %33.3’ünGH� JUDGH� �� G�]H\LQGH� VWHDWR]LV� VDSWDQGÕ�� *7�
JUXEXQGD� LVH� UDWODUÕQ� �����¶�QGH� DQODPOÕ� ELU� VWHDWR]LV� EXOXQPD]NHQ�� NDODQ�
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�����¶VLQGH�LVH�JUDGH���G�]H\LQGH�VWHDWR]LV�VDSWDQGÕ��+HP�*.�KHP�GH�*7�JUXEXQGD�
SODVHER� JUXEXQD� J|UH� VWHDWR]LV� DQODPOÕ� GHUHFHGH�G�ú�N�RODUDN� VDSWDQGÕ� �S�KHU� LNLVL�
için de <0.05).  

E��%DORQODúPD�GHMHQHUDV\RQX��%DORQODúPD�GHMHQHUDV\RQX��SODVHER�JUXEXQXQ�
���¶QLQGH�JUDGH�������¶VLQGH� LVH�JUDGH���G�]H\LQGH� LGL��*.�JUXEXQGD� LVH� UDWODUÕQ�
���¶VLQGH� DQODPOÕ� ELU� EDORQODúPD� GHMHQHUDV\RQX� L]OHQPHGL�� ���’ inde grade 1, 

���¶LQGH�LVH�JUDGH���G�]H\LQGH�EDORQODúPD�GHMHQHUDV\RQX�JHOLúWL��*7�JUXEXQGD�LVH�
�����¶VÕQGD� DQODPOÕ� ELU� EDORQODúPD� GHMHQHUDV\RQX� VDSWDQDPD]NHQ�� ���� RUDQÕQGD�
JUDGH� ������� RUDQÕQGD� JUDGH� �������� RUDQÕQGD� LVH� JUDGH� �� G�]H\LQGH� EDORQODúPD�
dejenHUDV\RQX� JHOLúWL�� %DORQODúPD�GHMHQHUDV\RQX� SODVHER� JUXEXQD� J|UH�*.�YH�*7�
JUXSODUÕQGD� � �S� KHU� LNLVL� LoLQGH� �������� D]DOPÕúWÕ�� *.� JUXEXQGDNL� EDORQODúPD�
GHMHQHUDV\RQXQGD� D]DOPD� *7� JUXEXQGD� L]OHQHQGHQ� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
(p<0.05).  

F�� øQIODPDV\RQ:  mPð¶GHNL� LQIODPDWXYDU� K�FUH� VD\ÕVÕQÕQ� RUWDODPDVÕ� SODVHER�
grubunda 16.1±3.7 iken, GK grubunda 8.8±2.9, GK grubunda ise 7.3±4.2 idi ve GK 

YH� *7� JUXSODUÕQGD� SODVHER� JUXEXQD� J|UH� VDSWDQDQ� EX� G�ú�NO�N� LVWDWLVWLNL� RODUDN�
DQODPOÕ�LGL��S�KHU�LNL�JUXS�LoLQGH���������*.�YH�*7�JUXSODUÕ�DUDVÕQGD�LVH�DQODPOÕ�ELU�
IDUNOÕOÕN�\RNWX��S!������� 

d) Fibrozis: Hiçbir grupta Masson Trichrom ER\DPDVÕ� LOH� ILEUR]LV�
VDSWDQPDGÕ�� 
 Histopatolojik bulgular tablo 8’de�|]HWOHQPLú�úHNLO���YH���¶GD�J|VWHULOPLúWLU� 
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Tablo 8: Plasebo, GK ve GT grubu ratlarda saptanan histopatoloj ik özelli kler 

Histoloj ik bulgu Plasebo grubu 

(n=10) 

Grup GK 

(n=12) 

Grup GT 

(n=12) 

Steatozis n (%) n (%) n (%) 

Grade O - 8 (66.7) 7 (58.3) 

Grade 1 9 (90) 4 (33.3) 5 (41.7) 

Grade 2 1 (10) - - 

%DORQODúPD�GHMHQHUDVyonu    

Grade O - 6 (50) 2 (16.6) 

Grade 1 - 3 (25) 6 (50) 

Grade 2 2 (20) 3 (25) 3 (25) 

Grade 3 8 (80) - 1 (8.3) 

øQIODPDV\RQ� �PPð¶� GH�
LQIODPDWXYDU�K�FUH�VD\ÕVÕ� 

16.1±3.7 8.8±2.9 7.3±4.2 

Fibrozis - - - 
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ùHNLO-9: 3ODVHER�JUXEX�LOH�JHQLVWHLQ�NRUX\XFX�JUXEXQXQ�KLVWRORMLN�EXOJXODUÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ  
 
 

 
 
 
 

 
 
 

 
 

a: Plasebo grubu-�.DUDFL÷HUGH�VDQWUDO�YHQ�HWUDIÕQGD�PLNUR�YH�PDNURYH]LN�OHU�
\D÷ODQPD�LOH�EDORQODúPD�GHMHQHUDV\RQXQ�J|Uünümü ( Hematoksilen –Eosinx 100) 
b:�*HQLVWHLQ�NRUX\XFX�JUXS���.&�GH��\D÷ODQPDGD�D]DOPD�LOH�D]�VD\ÕGD�K�FUHGH�
hidropik dejenerasyon izlendi.(H&Ex100) 

a 

b 
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ùHNLO� ���� 3ODVHER� JUXEX� LOH� JHQLVWHLQ� WHGYDL� HGLFL� JUXEXQXQ� KLVWRORMLN� EXOJXODUÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ 

 
 
 
 
 
 

 

 

 

a 

b 

a: Plasebo grubu-�.DUDFL÷HUGH�VDQWUDO�YHQ�HWUDIÕQGD�PLNUR�YH�PDNURYH]LN�OHU�
\D÷ODQPD�LOH�EDORQODúPD dejenerasyonun görünümü ( Hematoksilen –Eosinx 100) 
b:�*HQLVWHLQ�WHGDYL�JUXEX���.&¶�GH�\D÷ODQPDGD�D]DOPD�J|U�OPHNOH�EHUDEHU�EHOLUJLQ�
hidropik dejenerasyon izlendi. (H-Ex100) 

 

a 
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���7$57,ùMA 

 1$6+� WRSOXPGD� VÕN� RODUDN� J|U�OHQ� 1$<.+¶ÕQÕQ� HQ� FLGGL� IRUPXGXU� YH�
hepatoselüler karsinoma da dâhil olmak üzere fibrozis ve siroza ilerleme 

SRWDQVL\HOLQH�VDKLSWLU��%X�NDGDU�|QHPOL�ROPDVÕQD�YH�oRN�VD\ÕGD�oDOÕúPD�\DSÕOPDVÕQD�
UD÷PHQ� KHQ�]� SDWRJHQH]L� WDP� RODUDN� D\GÕQODWÕODPDPÕúWÕU�� .DEXO� J|UP�ú� LGHDO� ELU�
WHGDYLVL�\RNWXU��8\JXQ�GHQH\VHO�PRGHOOHULQ�HNVLNOL÷L�EX�\|QGH�\DSÕODFDN�oDOÕúPDODUÕ�
HQJHOOHPHNWHGLU��'HQH\VHO�1$6+�oDOÕúPDODUÕQGD�VÕNOÕNOD�NXOODQÕOPDNWD�RODQ�JHQHWLN�
RODUDN�REH]�GL\DEHWLN�RE�RE�VÕoDQODU�YH�0&'�LOH�JHOLúWLULOHQ�PRGHOOHUGH�� LQVDQODUGD�
J|U�OHQ�1$6+¶LQ�SDWRJHQH]LQGH�VXoODQDQ�IDNW|UOHULQ�ELU�NÕVPÕ�HNVLNWLU�� 

<DNÕQ� ]DPDQGD� /LHEHU� � YH� DUNDGDúODUÕ� ������ <='� LOH� LQVDQODUGD� J|U�OHQ�
1$6+¶LQ�SDWRJHQH]LQGH�URO��ROGX÷X� LOHUL� V�U�OHQ� W�P�IDNW|UOHULQ�GH� URO�DOGÕ÷Õ� \HQL�
ELU�PRGHO�ROXúWXUPXúODUGÕU��%X�PRGHOGH�KHP� LQV�OLQ�GLUHQFL�KHP�GH�RNVLGDWLI� VWUHV�
LOH� ELUOLNWH� KLVWRORMLN� RODUDN� 1$6+� WDQÕVÕ� LoLQ� JHUHNOL� RODQ� VWHDWR]LV�� EDORQODúPD�
GHMHQHUDV\RQX�� LQIODPDV\RQ� YH� HUNHQ� ILEUR]LV� VDSWDQPÕúWÕU��%X�PRGHOLQ� HQ� EHOLUJLn 

|]HOOL÷L� HQHUMLQLQ����¶LQLQ� \D÷GDQ� VD÷ODQPDVÕGÕU��'DKD� \DNÕQ� ]DPDQGD� \DSÕODQ�ELU�
EDúND�oDOÕúPDGD�&DUPLHO-+DJJDL�YH�DUNDGDúODUÕ�������RE�RE�REH]�UDWODUD�LNLQFL�GDUEH�
RODUDN� <='� YHUHUHN� NDUDFL÷HU� KDVDUÕQGDNL� LOHUOHPH\L� LQFHOHPLúOHU�� .DORULQLQ�
���¶ÕQÕQ� \D÷�RODUDN�YHULOGL÷L�� VHNL]�KDIWD� V�UHQ�EX� oDOÕúPDGD� UDWODUGD�KLSHUJOLVHPL�
YH� VWHDWRKHSDWLW� PH\GDQD� JHOPLú�� .DUDFL÷HU� KDVDUÕ� LOH� EHUDEHU� $/7� G�]H\OHULGH�
\�NVHN� RODUDN� EXOXQPXú��<='� LOH� EHVOHQPH�� RE�RE� UDWODUGD� OLSLG� SHURNVLGDV\RQ� YH�
protein karbonill erinde artÕúD� QHGHQ� ROXUNHQ�� JOXWDW\RQ� YH� GL÷HU� DQWLRNVLGDQ�
HQ]LPOHUGH�LVH�EHOLUJLQ�úHNLOGH�G�úPH�PH\GDQ�JHOPLú��6RQXo�RODUDN�EX�oDOÕúPDGD�GD�
<='� NDUDFL÷HUGH� KDVDUD� QHGHQ� RODUDN� SHULSRUWDO� ILEUR]LVH� \RO� DoPÕúWÕU�� 6RUXPOX�
mekanizma olarak, lipid peroksidasyon ürünlerLQGH� DUWÕú�� DQWLRNVLGDQ� VDYXQPDGD�
D]DOPD�J|VWHULOPLúWLU�� 
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%X� oDOÕúPDGD�� GHQH\VHO� RODUDN�1$6+� ROXúWXUXOPDVÕ� LoLQ� QRUPDO� 6SUDJXH�–
'DZOH\�UDWODUGD�<='�PRGHOL�NXOODQÕOGÕ��+LVWRSDWRORMLN�RODUDN�VWHDWR]LV��EDORQODúPD�
GHMHQHUDV\RQX� YH� LQIODPDV\RQ� JHOLúHQ� UDWODUGD� ILEUR]LV� JHOLúPHGL�� 6WHDWR]LV�
JHQHOOLNOH� JUDGH� �� LOH� �� G�]H\LQGH� LGL� YH� /LHEHU� YH� DUNDGDúODUÕQÕQ� ����� \DSWÕNODUÕ�
oDOÕúPDGD� EHOLUWWLNOHUL� úHNLOGH� úLGGHWOL� ELU� VWHDWR]LV� JHOLúPHGL�� %XQXQOD� EHUDEHU�� EX�
oDOÕúPDGD� NDUDFL÷HUGH� \D÷� ELULNLPLQLQ� ELU� J|VWHUJHVL� RODUDN� NDUDFL÷HU� D÷ÕUOÕ÷ÕQÕQ�
Y�FXW�D÷ÕUOÕ÷ÕQD�RUDQÕ��<='�LOH�EHVOHQHQ�SODVHER�JUXEX�UDWODUGD�NRQWURO�JUXEXQD�J|UH�
DQODPOÕ� ELU� úHNLOGH� \�NVHNWL�<='�KHU�QH�NDGDU� UHIHUDQV� DOÕQDQ� oDOÕúPD\D� ����� J|UH�
PLQ|U� PRGLILNDV\RQODU� LOH� KD]ÕUODQGÕ\VD� GD�� PXKWHPHOHQ� GL\HWLQ� temel 

|]HOOLNOHULQGHQ� RODQ� \D÷� RUDQÕQÕQ� ���¶GHQ� GDKD� G�ú�N� ROGX÷XQX� YH� oDOÕúPDODU�
DUDVÕQGDNL� IDUNOÕOÕNODUÕQ� WHPHO�QHGHQLQLQ��\D÷�RUDQÕQGDNL�EX�PXKWHPHO�GH÷LúLNOLNWHQ�
PH\GDQD� JHOGL÷LQL� G�ú�QPHNWH\L]�� 1LWHNLP� /LHEHU� YH� DUNDGDúODUÕ� ����� \DSWÕNODUÕ�
oDOÕúPDGD�� <='�� ���� RUDQÕQGD� NÕVÕWODQDUDN� YHULOGL÷L� ]DPDQ� KLVWRSDWRORMLN� RODUDN�
NDUDFL÷HUGH�JHOLúHQ�\D÷ODQPDQÕQ�RUWD�GHUHFHGH�ROGX÷X�L]OHQPLúWLU�� 

<='¶OH�\DSÕODQ�|QFHNL�oDOÕúPDODU�YH�EX�oDOÕúPDGDQ�HOGH�HGLOHQ�ELOJLOHU�DoÕN�
ELU� úHNLOGH� J|VWHUPHNWHGLU� NL� <='� LOH� ROXúWXrulan deneysel NASH modelinde 

ROXúPDVÕ�EHNOHQHQ�KLVWRSDWRORMLN�OH]\RQODUÕQ�úLGGHWL�GL\HWLQ�LoHUL÷LQGHNL�\D÷�PLNWDUÕ�
YH� GHQH\LQ� V�UHVL� LOH� \DNÕQ� ELU� úHNLOGH� LOLúNLOLGLU�� %X� GXUXP� 1$<.+¶ÕQÕQ� IDUNOÕ�
KLVWRSDWRORMLN�HYUHOHULQLQ� LQFHOHQPHVLQH�RODQDN�VD÷OD\DELOPHVLQLQ�\DQÕQGD�GL\HWWHNL�
\D÷�PLNWDUÕQÕQ�D]DOPDVÕ�LOH�KLVWRSDWRORMLN�YH�NOLQLN�ER]XNOXNODUGD�PH\GDQD�JHOHFHN�
G�]HOPHOHULQ�J|VWHULOPHVLQLQ�GH�WHGDYL�DoÕVÕQGDQ�\RO�J|VWHULFL�\DUDUODUÕ�RODFDNWÕU����� 

<='� LOH� 1$6+� JHOLúWLULOHQ� UDWODUGD� oDOÕúPDPÕ]ÕQ� VRQXQGD� OLSLG 

peroksidayonunun |QHPOL� \ÕNÕP� �U�QOHULQGHQ� 0'$¶QÕQ� KHP� SOD]PDGDNL� KHP� GH�
NDUDFL÷HU�GRNXVXQGDNL�G�]H\OHUL�SODVHER�JUXEXQGD�NRQWURO�JUXEXQD�J|UH�EHOLUJLQ�ELU�
úHNLOGH� DUWPÕúWÕ�� %LOLQGL÷L� JLEL� GR\PDPÕú� OLSLGOHULQ� VHUEHVW� UDGLNDOOHULQ� HWNLVLQH�
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maruziyeti il e lLSLG� SHURNVLGDV\RQXQGD� ]LQFLUOHPH� UHDNVL\RQODU� EDúODU�� dRNOX�
GR\PDPÕú�\D÷ODUÕQ�GL\HWH�HNOHQPHVL�LVH�EX�OLSLG�SHURNVLGD\RQXQX�DUWWÕUÕU�������<='�
LOH� ROXúWXUXODQ� 1$6+� PRGHOLQGH� \D÷ÕQ� GL\HWLQ� HQ� E�\�N� NÕVPÕQÕ� ROXúWXUPDVÕQÕQ�
\DQÕQGD��GL\HWWHNL�\D÷�LoHUL÷L�GR\PDPÕú�\D÷ODUGDQ�ROGXNoD�]HQJLQGLU�YH�JHOLúHQ�OLSLG�
SHURNVLGDV\RQX�YH�RNVLGDWLI�VWUHVLQ�DQD�QHGHQL�RODUDN�EHOLUPHNWHGLU��2OXúDQ�ROGXNoD�
toksik olan bu lipid oksidasyon ürünleri NASH’te meydana gelen birçok patolojiden 

VRUXPOX� WXWOPXúWXU�� �-HNE ve MDA; mitokoQGUL� '1$¶VÕQD�� SURWHLQOHULQH� ]DUDU�
YHUHUHN� VROXQXP� ]LQFLUOHULQGH� DNVDPD\D� QHGHQ� ROXU�� %|\OHFH� \HQLGHQ� DoÕ÷D� oÕNDQ�
VHUEHVW� UDGLNDOOHU� NXSIIHU� K�FUHOHULQGH�� KHSDWRVLWOHUGH� YH� \D÷� GRNXVXQGD� 71)-.�
HNVSUHV\RQX� DNWLYH� HGHUOHU� ������ %X� oDOÕúPDGD� 1$6+� JHOLúLPLQLQ� hemen tüm 

EDVDPDNODUÕQGD�\HU�DODQ�71)-�.¶QÕQ�GD�SOD]PD�VHYL\HOHUL�SODVHER�JUXEXQGD�NRQWURO�
JUXEXQD�J|UH�DQODPOÕ�ELU�úHNLOGH�\�NVHN�RODUDN�EXOXQPXúWXU�� 

1$<.+¶� ÕQGD� YH� JHQHOOLNOH� HúOLN� HWWL÷L� PHWDEROLN� VHQGURPGD�
hipertrigliseridemi mevcuttur ve steatozis arWPÕú� RODQ� WULJOLVHULGOHULQ� KHSDWRVLWOHUGH�
birikimi il e meydana gelmektedir. Patogenezde rolü bulununan trigliserid düzeyleri 

EX� oDOÕúPDGD� <='� LOH� EHVOHQHQ� UDWODUGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� GHUHFHGH�
yüksek olarak bulundu.  

<='� LoLQ� UHIHUDQV� DOÕQDQ� oDOÕúPDGD� �����1$6+�JHOLúLPL� LOH� VHUXP�$67�YH�
$/7�G�]H\OHULQGH�DUWÕú�ROPD\ÕS��QRUPDO�GH÷HUOHUGH�NDOPÕúWÕU��%X�GXUXP��ED]Õ�1$6+�
KDVWDODUÕQÕQ� GD� QRUPDO� HQ]LP� VHYL\HOHUL� LOH� ELUOLNWH� ROPDVÕQD� EHQ]HGL÷L� úHNLOGH�
DoÕNODQPÕúWÕU��)DNDW�Carmiel-+DJJDL�YH�DUNDGDúODUÕQÕQ�(110) ob/ob obez ratlara ikinci 

darbe olarak YZD� YHUGLNOHUL� oDOÕúPDGD�� NDUDFL÷HU� KDVDUÕ� LOH� ELUOLNWH� $/7�
G�]H\OHULQGH� GH� DUWÕú� PH\GDQD� JHOPLú�� %X� oDOÕúPDGD� GD� KHP� $67� KHP� GH� $/7�
GH÷HUOHUL� SODVHER� JUXEXQGD� NRQWURO� JUXEXQGDQ� DQODPOÕ� ELU� úHNLOGH� \�NVHN� RODUDN 

EXOXQGX�� dDOÕúPDPÕ]ÕQ�� �o� KDIWD� V�UHOL� RODQ� /LHEHU� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ�
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oDOÕúPD\D������J|UH�GDKD�X]XQ�V�UHOL�ROPDVÕ�GD�DOWÕ�KDIWD��$67�YH�$/7�\�NHNOL÷LQLQ�
bir nedeni olabili r.  

%X� oDOÕúPDQÕQ� DVÕO� DPDFÕ�� GHQH\VHO�1$6+�PRGHOLQGH� J�oO�� ELU� DQWLRNVLGDQ�
oODQ�YH� oHúLWOL� IDUPDNRORMLN� HWNLOHUH� VDKLS� JHQLVWHLQLQ� VWHDWRKHSDWLWL� |QOH\LFL� URO�Q��
DUDúWÕUPDNWÕU�� 7RSOXPGD� \�NVHN� SUHYDODQVD� VDKLS� RODQ� YH� VRQ� G|QHP� NDUDFL÷HU�
\HWPH]OL÷L� YH� NDUDFL÷HU� VLUR]XQD� LOHUOHPH� SRWDQVL\HOLQH� VDKLS� RODQ� 1$6+¶LQ� KHP�
ilerlemesinin dXUGXUXOPDVÕ� KHP� GH� WHGDYL� HGLOHELOPHVL� |QHPOLGLU�� 1$6+�
SDWRJHQH]LQGH� oRNOX� GDUEH� KLSRWH]L� J|]� |Q�QH� DOÕQDFDN� ROXUVD� oHúLWOL� IDNW|UOHU�
VRUXPOXGXU� YH� WHGDYLGH� EX� IDNW|UOHUH� \|QHOLN� WHGELUOHU� DOÕQPDOÕGÕU�� %X� QHGHQOH�
NASH patogenezinde en çok suçlanan faktörlerden birisi olan oksidatif strese 

\|QHOLN� WHGDYL��1$6+� WHGDYLVL� LoLQ� NLOR� YHUPH� YH� LQV�OLQ� GX\DUOÕOÕ÷ÕQÕ� DUWÕUÕFÕ� JLEL�
tedavilere alternatif olarak denenmektedir.  

2NVLGDWLI� VWUHV� LOH� ROXúDQ� VHUEHVW� UDGLNDOOHU� K�FUHQLQ� JHUHNVLQLPL� RODQ�
RNVLMHQLQ� ���¶ÕQÕQ� KDUFDQPDVÕQD�� oHúLWOL� PHWDEROLN� ER]XNOXNODUD� YH� OLSLG�
SHURNVLGDV\RQX�RODUDN�ELOLQHQ�GR\PDPÕú�\D÷�DVLWOHULQLQ�RNVLGDV\RQXQD�\RO�DoDU������ 
1$6+� SDWRJHQH]LQGH� RNVLGDWLI� VWUHVLQ� URO�Q�� J|VWHUHQ� GHOLOOHULQ� DUWÕúÕ� LOH� ELUOLNWH�
ELUoRN�DQWLRNVLGDQ�DMDQÕQ�WHGDYLGHNL�URO��GH�DUDúWÕUÕOPDNWDGÕU��)DNDW�RNVLGDWLI�VWUHVLQ�
1$6+�SDWRJHQH]LQGHNL�PHUNH]L�URO�QH�NDUúÕOÕN�DQWLRNVLGDQODUÕQ�HWNLQOL÷L�V�USUL]�ELU�
úHNLOGH� \HWHULQFH� DUDúWÕUÕOPDPÕúWÕU��dDOÕúPDODU�D]� VD\ÕGDGÕU�YH�oR÷XQOX÷X�D]�YDNDOÕ��
SLORW�oDOÕúPDODU�úHNOLQGHGLU������67, 68).   

$QWLRNVLGDQODUÕQ� EHVLQ� ND\QDNOÕ� RODQODUÕ� RNVLGDWLI� KDVDUD� NDUúÕ� NRUXQPDGD�
oldukça önemlidir. Fitoöstrojenler, bitkilerde antioksidan görevleri bulunan, insan ve 

hayvanlarda östrojenik ve anti-|VWURMHQLN� HWNLOHUH� VDKLS� ELWNLVHO� ND\QDNOÕ� GLIHQROLN 

ELOHúLNOHUGLU� ������ (SLGHPL\RORMLN� oDOÕúPDODU�� VR\D� YH� L]RIODYRQODU� JLEL�
fitoöstrojenelerden zengin olan soya ürünlerinin tüketiminin çok yönlü etkileri 



 60 

QHGHQL\OH� oHúLWOL� KDVWDOÕNODUÕQ� WHGDYLVLQGH� \DUDUOÕ� HWNLOHUL� ROGX÷XQX� ELOGLUPLúOHUGLU��
Birçok insan ve�KD\YDQ�oDOÕúPDVÕQGD�L]RIODYRQODUÕQ�EX�\DUDUOÕ�HWNLOHULQLQ�DQWLRNVLGDQ�
DNWLYLWHOHULQH� ED÷OÕ� ROGX÷X� G�ú�Q�OP�úW�U�� ø]RIODYRQODU� K�FUHOHUGHNL� RNVLGDWLI�
KDVDUGDNL� D]DOPD\Õ� DQWLRNVLGDQ� VDYXQPD� PHNDQL]PDODUÕQÕ� X\DUPD� JLEL� LQGLUHN�
yollarla da yapabili r (101).  

Birçok farmakolojik özelli klere sahip bir fitoöstrojen olan genisteinin anti-

tümör, antioksidan ve anti-LQIODPDWXYDU� HWNLOHUL� ROGX÷X� ELOGLULOPHNWHGLU� ����� �����
Genisteinin, oksidanlara maruz kalan hücrelerde ve DNA’da bir oksidatif beli rteç 

olan 8-hidroksi-2’-GHRNVLJXDQR]LQ� ROXúXPXQX� |QOHGL÷L� J|VWHULOPLúWLU� ������� %LUoRN�
K�FUHVHO� VLVWHPGH� E�\�PH\L� |QOH\LFL� HWNLVL� GH� ROGX÷X� J|VWHULOHQ� JHQLVWHLQLQ�� K�FUH�
büyümesini TGF-��¶LQ� X\DUÕ� \ROODUÕQÕ� PRG�OH� HGHUHN� LQKLEH� HGHELOHFH÷L� |QH�
V�U�OP�úW�U������� 

%X� oDOÕúPDGD� JHQLVWHLQ� <='� LOH� ROXúWXUXODQ� GHQH\VHO� 1$6+� PRGHOLQGH�
KLVWRSDWRORMLN� RODUDN� VWHDWR]LV�� EDORQODúPD� GHMHQHUDV\RQX� YH� QHNURLQIODPDV\RQ�
JHOLúLPLQL� HWNLQ� ELU� úHNLOGH� |QOHPLúWLU�� %XQXQ� \DQÕQGD� KHP� EL\RNLP\DVDO� KHP� GH�
histopatolojik düzelme ile steatohepatiti tedaYL�HGHUHN�JHULOHPHVLQH�GH�\RO�DoPÕúWÕU��
.RUX\XFX� URO��GDKD��VW�Q�RODQ�JHQLVWHLQ�� EDORQODúPD�GHMHQHUDV\RQXQX� WHGDYL� HGLFL�
JUXSWDQ�DQODPOÕ�ELU�úHNLOGH�GDKD�ID]OD�D]DOWPÕúWÕU��+LVWRSDWRORMLN�G�]HOPHQLQ�\DQÕQGD�
$67� YH�$/7� G�]H\OHULQGH� DQODPOÕ� D]DOPD� LOH� ELUOLNte biyokimyasal düzelmeye de 

QHGHQ�ROPXúWXU��*HQLVWHLQ�WHGDYLVL��SODVHER�JUXEXQGD�NRQWURO�JUXEXQD�J|UH�DQODPOÕ�
RODUDN� DUWPÕú� RODQ� WULJOLVHULG� G�]H\OHULQL� GH� KHU� LNL� JUXSWD� GD� DQODPOÕ� ELU� úHNLOGH�
D]DOWWÕ�� 

Majör bir izoflavon olan genisteinin östrojenik aktivitesi, tirozin kinaz 

LQKLELV\RQX� YH� DQWLRNVLGDQ� HWNL� JLEL� ELUoRN� IRQNVL\RQX� YDUGÕU� ������ *HQLVWHLQ�
antioksidan özelli klerinin Fe²+-$'3� NRPSOHNVL� LOH� X\DUÕODQ� PLNUR]RPDO� OLSLG�
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SHURNVLGDV\RQXQGDQ�NRUX\DUDN��������EDNÕU�YH�SHURNVLO�UDGLNDOOHULQLQ�LQ�YLWUR�Rlarak 

DUDFÕOÕN� HWWL÷L� G�ú�N�GDQVLWHOL� OLSRSURWHLQ� �/'/�� RNVLGDV\RQXQX�|QOH\HUHN� ������ YH�
HQGRWHO\DO� K�FUHOHUL� DWHURMHQLN� /'/� KDVDUÕQGDQ� NRUX\DUDN� ������ J|VWHUPHNWHGLU��
*HQLVWHLQ�GDKD�|QFHGHQ�\D÷OÕ�NDUDFL÷HU�YH\D�1$6+�WHGDYLVLQGH�NXOODQÕOPDPÕúWÕU�YH�
EX� oDOÕúPDGD� LON� NH]� NXOODQÕOPÕúWÕU�� $QWLRNVLGDQ� WHGDYL� RODUDN�� GHQH\VHO� 1$6+�
WHGDYLVLQGH� VDGHFH� ELU� oDOÕúPDGD��0&'� LOH� ROXúWXUXODQ� 1$6+�PRGHOLQGH�� (� YH� &�
YLWDPLQL� NXOODQÕOPÕú� ������ &� YLWDPLQL� DUWPÕú� RODQ� RNVLGDWLI� VWUHVL� D]DOWDUDN�
histopatolojik olarak steatoziVL�GH�D]DOWÕUNHQ��(�YLWDPLQL�QH�RNVLGDWLI� VWUHVL� D]DOWPÕú�
QH�GH�KLVWRSDWRORMLN�RODUDN�HWNLOL�ROPXú�� 

����1$6+¶WH� NXOODQÕOPDPDVÕQD� UD÷PHQ, yDNÕQ� ]DPDQGD� \DSÕODQ� LNL� D\UÕ� in 

vitro oDOÕúPDGD�JHQLVWHLQLQ�KHSDWLN� ILEURJHQH]LVGHQ�VRUXPOX�RODQ�VWHDOODW�K�FUHOHULQ 

SUROLIHUDV\RQXQX�HWNLOHGL÷L� ����� ����YH�7*)-����DUDFÕOÕ� NROODMHQ� VHQWH]LQL� D]DOWDUDN�
anti-ILEURWLN� HWNL� J|VWHUGL÷L� ����� ELOGLULOPLúWLU�� %X� oDOÕúPDGD� 7*)-� �� YH� ILEUR]LV�
JHOLúLPL�LQFHOHQPHVLQH�UD÷PHQ�<='�LOH�KLVWRSDWRORMLN�RODUDN�ILEUR]LV�JHOLúPHPHVL�YH�
TGF-�� G�]H\OHULQGH� DQODPOÕ� ELU� DUWÕú� ROPDPDVÕ� QHGHQL\OH� JHQLVWHLQLQ� RODVÕ�
DQWLILEURWLN�HWNLOHUL�GH÷HUOHQGLULOHPHPLúWLU��$\UÕFD��ILEUR]LV�JHOLúLPL�LoLQ�PXKWHPHOHQ�
YZD diyetini daha uzun süreli vermek gerekmektedir.  

Genisteinin sadece antioksidan etkisi yoktur�� %XQXQ� \DQÕQGD� ELUoRN�
farmakolojik etkiye sahiptir. Bunlardan bir tanesi de TNF-.� LOH� LQGüklenen nükleer 

faktör kappa �� LQKLELV\RQXGXU��'DYLV� YH� DUNDGDúODUÕQÕQ� LQVDQ� OHQIRVLW� N�OW�UOHULQGH�
\DSWÕNODUÕ�oDOÕúPDGD�������JHQLVWHLQ�71)-.�LOH�LQGüklenen nükleer faktör kappa �¶\Õ�
LQKLEH�HWPLúWLU��%|\OHOLNOH�JHQLVWHLQ�K�FUHOHUL�RNVLGDWLI�VWUHVWHQ�1)-NDSSD��¶\L�LQKLEH�
HGHUHN�NRUXPXúODU�YH�'1$�W�UOHULQLQ�VHYL\HOHULQL�D]DOWPÕúODUGÕU�� 

6HUEHVW� UDGLNDOOHU� NXSIIHU� K�FUHOHULQGH�� KHSDWRVLWOHUGH� YH� \D÷� GRNXVXQGD�
TNF-.�HNVSUesyonunu aktive ederler. TNF-.�PLWRNRQGULOHUGH�\DSÕVDO�YH�IRQNVL\RQHO�
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RODUDN� KDVDU� YHULU� ������ %X� oDOÕúPDGD�� <='� LOH� RNVLGDWLI� VWUHV� EHOLUWHoOHULQLQ� DUWÕú�
J|VWHUPHVLQLQ� \DQÕQGD�� 1$6+� SDWRJHQH]LQLQ� KHU� EDVDPD÷ÕQGD� \HU� DODQ� 71)-.�
NRQVDQWUDV\RQODUÕQÕQ� GD� SODVHER� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� RODUDN�
DUWWÕ÷ÕQÕ� EHOLUWPLúWLN��71)-.� G�]H\OHUL�� RNVLGDWLI� VWUHV�GDKLO� ELUoRN�QHGHQGHQ�GROD\Õ�
DUWPÕú� RODELOLU�� *HQLVWHLQLQ� KHP� NRUX\XFX� KHP� GH� WHGDYL� HGLFL� RODUDN� YHULOPHVL�
plazma TNF-.�NRQVDQWUDV\RQODUÕQÕQ�DQODPOÕ�ELU�úHNLOGH�G�úPHVLQH�QHGHQ�ROPXúWXU� 

6RQXo�RODUDN�� JHQLVWHLQ� KHP�DQWLRNVLGDQ� HWNL� LOH� SOD]PD�YH�NDUDFL÷HU�0'$�
G�]H\OHULQL�D]DOWPÕúWÕU�KHP�GH�RNVLGDWLI�VWUHV�GH�GDKLO�ROPDN��]HUH�ELU�oRN�QHGHQGHQ�
GROD\Õ� DUWPÕú� RODQ� VHUXP� 71)-.� NRQVDQWUDV\RQODUÕQÕ� EHOLUJLQ� úHNLOGH� D]DOWPÕúWÕU��
*HQLVWHLQ�EX�oRN�\|QO��ROXPOX�IDUPDNRORMLN�HWNLOHUL�LOH�KHP�VWHDWRKHSDWLW�JHOLúLPLQL�
|QOHPLúWLU� KHP� GH� EL\RNLP\DVDO� YH� KLVWRSDWRORMLN� G�]HOPH� LOH� VWHDWRKHSDWLWWH�
JHULOHPH\H�\RO�DoPÕúWÕU�YH�XPXW�YHULFL�VRQXoODU�J|VWHUPLúWLU���� 
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