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��f�]��ËY�§Y�É|À^¼Å���Á�/^Ì§���Ê/»������ËY�/§Y�É�/´Ë{�Á�|/�Z]
��º/Æ»�Ä/¯�d�Y�ÂÌeY|Ì�¯Y���f�Y�����Ê·Â¸/��±�/»�¶/»Z��¾Ë�/e
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ÃY���Y�Ê°Ë���¾/ËY��Y�¶�Zu���YÂ��ÉY�]�É�Ì´�Ìa�Á�Ê¿Z»�{�ÉZÅ
�Á��µÂ���{�º�À»�¶°��Ä]�½|]�Ê°Ë�Ì§�dÌ·Z §�É�Z¼Ì]���ÉY�/]

Ê»�½Y�Z¼Ì]���®/Ë�½YÂÀ��Ä]����Á��Ä¯�d�Y���Zy�¾ËY�Ä]�Á�|�Z]
��d/�Y�s��»�d]ZË{�½Z»�{��{�Ã|¼��Ê¿Z»�{�Ä»Z¿�]�������¾/ËY��{
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��Â/»��{�d]ZË{�{ZnËY��Y�½ZÀÌ¼�Y�dÆm���Ã�/�«�,Z/Å����Y�½Â/y�ÉY
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�{Â]�¦Ì¨y��¶°���� 

www.SID.ir



Arc
hi

ve
 o

f S
ID

Ã�Á{������Ã�Z¼���� ����ZÆ]����������������������������������������   ��������������������������������������������������������������������Zf�Á{�¦�ÂË�Z°¼Å�Á½Y�
�� 

��
�¶°������Å��Y�Ê/ÀÌ]�Ë��ÉZ/¼¿�����|ÅZ/��ÃÁ�/³��{��ÓÁ|/¿��Á�¸°/�YÂeZb

���¸§������
Äf�Å�®e�dÌeZbÅ�É�a�����µÂ¸/���z/�»�sZ/�e�Y�Z/]�ÉY������/Ë��¹{Y�Á�ÊfÌ/�Â¨À·�ÉZ/Å

���Ê·Â/�b¯�d/ve��Á�^Ì§��Y�Ê¿Â¿Z¯�Á�Ê·Â�b¯����/¸§������Ê/»�d/ËÁ��¶/]Z«��|/�Z]����Ä/]
Äf�����|ÌWÁ�ÂÀÌ/��½Â/»Y�Ìa��{�½�Ô¯�{| f»�ÉZÅ����É|/^¯�ÉZ/Å����/¸§�����ÄÌ/�Zu�Á

µÂ¸��ÊÀÌ�¿��ÉZÅ����|/ÌWZ¼¿�Ä/mÂe�É|/^¯�©Á����Y�Ê �¬»��{�Ê�Z»M����É�/Ì»M�²/¿�
¾Ì¸Ì�¯ÂeZ¼Å��ÊWZ¼À³��]�,¾Ë�ÂWY��� ����

��

��
�¶°�������µÂ¸/��º/ËÔ»��ZÌ/�]�sZ�e�Y�Á�¹{Y��Y�ÊÀÌ]�Ë��ÉZ¼¿���ÉZ/Å

®e�Äf�Å��ÉY��¸§��ÉZÅ���Á���������Â/�u�ÃY�/¼Å�Ä/]�µZ/e�Âa�ÉZ�§��{
�É|^¯�ÂÌeY�¿�{�µÂ¸��É{Y| e���¸§����Z¼Ìe�ÃÁ�³��{����

�{�dÌ�ÂeZbÅ��¯�»�Ä]�Á��º�¿��ËÂ�e�¾ËY��Ä/]�Ê¯|¿Y��Ì¿�ZÅ�����d/�Y�Ä/fzË��º/Å���²/¿�
¾Ì¸Ì�¯ÂeZ¼Å�É�Ì»M��ÊWZ¼À³��]�,¾Ë�ÂWY�� ����

��

É�a�µÂ¸���¼ne�c�Â��Ä]�dÌeZbÅ���Äf/�Å�®/e�Ê�Z»M�ÉZÅ��ÉY
�dÌ//�Â¨À·�Á��Z//§Á�¯Z»���Á�É�Á�//^Ì§�d//§Z]�¹Â//nÅ�ÃY�//¼Å�Ä//]

��Ä/ÌuZ¿��{�|^¯�ºÌ�¿Y�Za�Ä]�É|^¯�µÂ�b¯�Ê³|À^�q���Y��Â/]�»
Äf§ZË��´Ë{���{Â/]�|ÅZ��ÃÁ�³�|^¯�d§Z]��{�®Ë�Â·ÂeZaÂf�ÌÅ�ÉZÅ

�|Ë{�´¿�Ã|ÅZ�»��Z¼Ìe�ÃÁ�³��{��Â]~»�cY�ÌÌ¤e�Ä¯��¶°���� 

Ä]�Ê·Â¸��ÂÌeY�¿�{�cY�ÌÌ¤e������Ê/°]M�¹�Â/e�Á�Ê/]�q��/ÌÌ¤e�c�Â�
dÌ�ÂeZbÅ�{Â]�½ZËZ¼¿�ZÅ����Ä/]�É�Â·Z/»�¹Z�mY���Ã{Â/e�c�Â/����ÉZ/Å

��a��{�ÊÅZ/³�Ê¸Ì§Â/ÀË�ÂWY�Á�É�Z^£�����LZ/�£��/Ë��Á�Äf/�Å�½Â/»Y�Ì
µÂ¸���|¿|��Ã|ÅZ�»�,Ã|Ë{�\Ì�M�ÉZÅ��¶°������Ê·Â¸���Á�°¿

�����Ã|ÅZ/�»�¶/]Z«�cY6�/¯�Ä/]��Ì·ÂË�Z¯�Á��ÂÀ°ÌaÂË�Z¯�cZ�z�»�Z]
{Â]��¶°�����\Ì�M��ÉZ�§�½Â»Y�Ìa��{�\¸£Y��Â]~»�Ê·Â¸��ÉZÅ

�Ê//»�Ã|ÅZ//�»�µZ//e�Âa�Á�É�//¯�»�Ä//q|Ë�Á�|//Ë{�³���¶°//�����
Ê//���]��½Z//�¿�ÊaÂ°//�Á�°Ì»�ÉZ//Å���|ÅZ//��ÃÁ�//³��{�Ä//¯�{Y{
\Ì�M�{Â]��Z¼Ìe�ÃÁ�³��Y��f�Ì]�Á��e��Z]��ZÌ�]�©Â§�Ê·Â¸��ÉZÅ�� 

����É�Á�¸°/�Y�ÊÀ·Z/ÌÅ��Á�/°¿�Sclerosing hyaline necrosis� �
µÂ¸��Äf§ZË��´Ë{��Y�É|^¯�ÉZÅ����Â/»��{�®/Ë�Â·ÂeZa�ÉZÅ���ÉZ/Å

{Â]�|ÅZ��ÃÁ�³������¶/]Z«�Á��ÌqZ/¿��ZÌ/�]��Z¼Ìe�ÃÁ�³��{��ÌÌ¤e�¾ËY
º�q�Â]�Ê�Âa�{�¶°���ÉZÅ���Á�����

��

��
�¶°������Z¼Ìe�ÃÁ�³�|^¯�d§Z]��Y�ÊÀÌ]�Ë��ÉZ¼¿����

µÂ¸���ÂÀÅ�ª�ZÀ»��Y�Êy�]��{��Ã|Ë{�\Ì�M�ÉZÅ��¸§����d^�¿��f¼¯��ZÌ�]�{Y| e�Z]
µÂ¸��ºËÔ»��ZÌ�]��¼ne�ÃY�¼Å�Ä]�|ÅZ��ÃÁ�³�Ä]�Äf�Å�®e�Ê�Z»M�ÉZÅ��ÉY��¸§���

Ê»� Ã|ÅZ�»� ¶]Z«�|�Z]� �dÌ�Â·Z´»� �Â�u�eZbÅ� Á� ZÅdÌ�Â��Äf�Å� Á{� Z]� ÉZÅ
�Binucleated� �µÂ¸�� {Y| e��ËY�§Y� ¾ÌÀr¼Å� Á��|¿Á��®Ë� �Y�Ê¯Zu� �¨aÂ¯�ÉZÅ

Ê»� |^¯� d§Z]� �{� ÂÌeY�¿���� |�Z]� �� ¾Ì¸Ì�¯ÂeZ¼Å� É�Ì»M� ²¿�±��,¾Ë�ÂWY
ÊWZ¼À³��]�� ����

��

��
�¶°����µÂ¸��sZ�e�Y��Y�ÊÀÌ]�Ë��ÉZ¼¿�®e�ÉZÅ�Äf�Å���ÉZ/�§��{�ÉY
�µZe�Âa���¸§���¶a�¶Ì°�e�Á��ÉZÅµÂ¸��Z]�ÃY�¼Å�Ã�Á�^Ì§����®/e�ÉZ/Å
Äf�Å�Z�§�¾Ì]�Z»�ÉY������É�/¯�»�Ä/q|Ë�Á�Á�µZ/e�Âa�ÉZ/Å����/¸§�����{

|ÅZ��ÃÁ�³����
µÂ¿Á�µÂ¼ »��Ì£��Z�eY�Ê»��z�»��Ì¿�µZe�Âa�ÉZ�§��{�ZÅ�|�Z]�����½ÂÌ/�Y�¨Ì·Á�a�Ä/]

µÂ¸��sZ�e�Y�ÃY�¼Å�Ä]�ÉY�¨��É�Zn»���Äf/�Å�®/e�ÉZÅ�����ÉÓZ/]�Á�`/q�Ä/�Â³��{�ÉY
���ËÂ//�e���//¸§���Ä//mÂe�|//ÌWZ¼¿�������¾Ì¸Ì//�¯ÂeZ¼Å�É�//Ì»M�²//¿�ó��,¾Ë�Â//WY
ÊWZ¼À³��]�� � 

www.SID.ir



Arc
hi

ve
 o

f S
ID

���
�Ä¸n»�¹Â¸��Ê°��aÊ»Ô�Y�{Y�M�ÃZ´�¿Y{����������������� ���������������ÊËY�v���Â»�Ê]�ne�Êf]ZË{�ÊeZaÂeZbÅ��]�¶Ì»|Ë�e����Á��¬¿��
��É|ÌWÁ�ÂÀÌ//��½Â//»Y�Ìa�º¯Y�//f»��Á�//^Ì§��Capillarization��,

É�¯�»�Äq|Ë�Á�Á�µZe�Âa�ÉZ�§��Peri venular���|ÅZ��ÃÁ�³��{
�{Â]��Ì´¼�q��ZÌ�]�¶°��ÉZÅ���Á�����

��

��
�¶°����ÉZ¼¿�|ÅZ��ÃÁ�³��Â»�|^¯�d§Z]��Y�ÊÀÌ]�Ë�����

�cY�ÌÌ¤eµÂ¸��ÂÌeY�¿�{����É�Â·Z/»�¹Z/�mY�¶Ì°�e��ÃY�¼Å�Ä]�É|^¯�ÉZÅ����/¸§�����{
µÂ¸��Äf�Å�½Â»Y�Ìa�dÌ�ÂeZbÅ��Á�°¿�Á�Ã�¿�{�ÉZÅ������¶/»Z¯�µÔv¼/�Y�c�Â/��Ä/]�ZÅ

�Ê·Â¸����¸§���Ê»��z�»�|�Z]���Äf/�Å����Ã�Â/À°Ìa�ÉZ/Å���/¸§����µÂ¸/���{���ÉZ/Å
|Àf�Å�dËÁ��¶]Z«�sÂ�Á�Ä]�®ÌeÁ�°¿��dÌ�ÂeZbÅ�¹�Âe�Ä]�����/iY��{�Z/Å��½ÂÌ/�ÓÂWÂ¯YÁ

�Ä/]���º�ÔaÂfÌ��|Ë|���������|/ÌWZ»�§�Ä/mÂe��/Ì¿�½�Â/°Ì¸³��/¼ne�d/¸�����É�/Ì»M�²/¿�
¾Ì¸Ì�¯ÂeZ¼Å��ÊWZ¼À³��]�,¾Ë�ÂWY��� �� 

��

��
�¶°����µÂ¸���Y�ÊÀÌ]�Ë��ÉZ¼¿���½Â/»Y�Ìa��{�É|^¯�®ÌeÂfaÂaM�ÉZÅ

�µZe�Âa�ÉZ�§��¸§�ZÅ��Äf�Å�®e�ÉZÅ�µÂ¸��sZ�e�Y�ÃY�¼Å�Ä]�ÉY���
�¾Ì¸Ì�¯ÂeZ¼Å�É�Ì»M�²¿��ó�ÊWZ¼À³��]�,¾Ë�ÂWY��� ���
��

[}Z¯�ÉÁY�¨��É�Zn»�½ÂÌ�Y�¨Ì·Á�a���µZ/»�¿�ÉY�n»�|«Z§����Ä/]
µÂ¸��¹ÂnÅ�ÃY�¼Å�®e�ÉZÅ�Äf�Å��ÄÀÌ»���°Ë�eZ»��ËY�§Y�Á�ÉY

�����Z/¼Ìe�ÃÁ�/³��{�Ä/¯�|Ë{�³�Ã|ÅZ�»�|ÅZ��ÃÁ�³��{�Ê·Â¸��¾Ì]
Äf�Å�®e�Ê�Z»M�ÉZÅ�µÂ¸��ºËÔ»��ZÌ�]�sZ�e�Y�Á�¹{Y�ZÆÀe��ÉY

{Â]�½ZËZ¼¿���¶°��ÉZÅ���Á�����
���Á�/^Ì§�,�Á�¸°�YÂeZbÅ��Ì�¿�®Ë�Â·ÂeZaÂf�ÌÅ�cY�ÌÌ¤e�¥ÔfyY
��Á�^Ì§�,É�¯�»�Äq|Ë�Á�½Â»Y�Ìa��Á�^Ì§�,É|ÌWÁ�ÂÀÌ��½Â»Y�Ìa
���,ÉÁY�¨//��É�Z//n»�½ÂÌ//�Y�¨Ì·Á�a�,µZ//e�Âa�ÉZ//�§�½Â//»Y�Ìa

�ÃÁ�/³�¾Ì]��ÂfaÂaM�Á�É�Á�¸°�Y�ÊÀ·ZÌÅ��Á�°¿�,½ÂÌ�Y�¿�{���ÉZ/Å
ÊÀ »�|ÅZ��Á��Z¼Ìe�{Â]��Y{����Y{Â¼¿����Ã{Y{����Ã|/»M�d/�|]�ÉZÅ

c�Â�]��¾Ì´¿ZÌ»±���ZÌ »�ÉZ�yµÁ|m��{���d�Y�Ã|��Ã{�ÁM����
��

��
��Y{Â¼¿���Ä^e��¾Ì´¿ZÌ»��|^¯�d§Z]��{�Ê°Ë�Â·ÂeZaÂf�ÌÅ�cY�ÌÌ¤e�ÉY

�|ÅZ��Á��Z¼Ìe�ÃÁ�³���n=�����
Ã{Y{���¾Ì´¿Z///Ì»�c�Â///�]�Z///Å±���d///�Y�Ã|///��Ã{Y{��ËZ///¼¿��Z///Ì »�ÉZ///�y��

***p<0.001Á**p<0.01¬»��{|ÅZ��ÃÁ�³�Z]�Ä�ËZ���
��
��

µÁ|m����Â»�|^¯��{�Êf§Z]�cY�ÌÌ¤e�¾Ì´¿ZÌ»�|ÅZ��Á��Z¼Ìe�ÃÁ�³�ÉZÅ����
 �Z¼Ìe�ÃÁ�³ |ÅZ��ÃÁ�³ 

�É|^¯��Ë�Á�¸°�Y ����
�t�
� ����
�t�
� 

µZe�Âa�ÉZ�§�½Â»Y�Ìa��Á�^Ì§ ����
�t�
� ����
�t�
� 

É�¯�»�Äq|Ë�Á�½Â»Y�Ìa��Á�^Ì§ ����
�t� ����
�t�
� 

�Ìa��Á�^Ì§|ÌWÁ�ÂÀÌ��½Â»Y�É|^¯�ÉZÅ �
�t�
� ����
�t�
� 

ÉÁY�¨��É�Zn»�½ÂÌ�Y�¨Ì·Á�a �
�t�
� ����
�t�
� 

µÂ¸��½ÂÌ�Y�¿�{�É|^¯�ÉZÅ ����
�t�
� �
�t�
� 

µÂ¸���Á�°¿�É|^¯�ÉZÅ ����
�t� ����
�t�
� 

µÂ¸���Ë�ÂfaÂaM�É|^¯�ÉZÅ ����
�t�
� ����
�t�
� 

Ã{Y{��c�Â�]�ZÅMean±SEM��Y�Ã|��½ZÌ]d�� �

� �
hv]��

���������/�Âe�º/Æ»��ZÌ/�]�Ä ËZ/��®/Ë�½YÂ/À��Ä/]�Êf]ZË{�ÊeZaÂeZbÅ
����{�Ê /��Á�d/�Y�Äf§�³��Y�«�Ê���]�{�Â»�É{| f»�½Y|À¼�¿Y{

�����/Ë{��Y�d/]ZË{�Ä/]�Ôf/^»�½Y�Z¼Ì]�|^¯�d§Z]�cZ ËZ���ÅZ¯����Z/]
�d//�Y�Ã{Â//]�Z//Ì¿{��//�Y���¾Ì//¬¬v»�Ê»Z//¼e�ÉÁ��M���ÉZ//ÅÁ�Y{

Äf§�³��Y�«�Ã{Z¨f�Y�{�Â»�ÄÀÌ»��¾ËY��{�É{| f»���Ä/]�Ze�Ä¯�d�Y
Äf�¿YÂf¿�µZu����Y��d/]ZË{��Y�Ä¸/�Zu���YÂ��Ê^�ZÀ»�¶°��Ä]�|¿Y

|ÀÅ{��ÅZ¯�|^¯�d§Z]��{,�������Á�Ê/°Ë�Ì§�d/Ì·Z §�0Y�/ÌyY�Ä/°ÀËY�Ze
��d/�Y�Ã|/��s��»��Â�y�¾ËY��{�º�À»�Ê���Á�cZÀË�¼e����{

www.SID.ir



Arc
hi

ve
 o

f S
ID

Ã�Á{������Ã�Z¼���� ����ZÆ]����������������������������������������   ��������������������������������������������������������������������Zf�Á{�¦�ÂË�Z°¼Å�Á½Y�
�� 

dÌ·Z §��Y�Ê�z]��ÌiZe�Ä]���Zu�Ê���]���Ì�¿�Ê���Á�º�À»�ÉZÅ
d�Y�Ã|��ÄfyY{�a�¶Ì»|Ë�e����Á������/z]��{�Ä/¯��Â�¿Z/¼Å�Á

��Z/e�¶Ì»|/Ë�e����Á�,d�Y�Ã|��Ã�Z�Y�½M�Ä]��Ì¿�lËZf¿���É{Á|/u
���Y���Á�¸°/�YÂeZbÅ��/Ì�¿�Êf]ZË{�ÊeZaÂeZbÅ�cZ ËZ��d�Y�Äf�¿YÂe

|Å{��ÅZ¯�����c=|/���ÅZ/¯��{�¶Ì»|Ë�e����Á��ÌiZe�Ê´¿Â´q
������Y�/«�Ê/���]�{�Â/»�É{Z/Ë��¾Ì¬¬v»���Âe�,ÊeZaÂeZbÅ�Ä��Z�

�½M�lËZf¿�Ä¯�d�Y�Äf§�³��{d�Y�Ã|»M��Ë��� 

��cZ// ·Z�»��Z//�Y��//]Hong��µZ//���{�ÉÁ�½Y�Z//°¼Å�Á������
µÂ¸��,d]ZË{�É�Z¼Ì]��{�Ã|��LZ¬·Y�É|^¯��ÂeZXf�Y���É|/^¯�ÉZÅ

�Ê/»��Y�«��ÂfaÂaM��Ì�»��{�Y���|/Å{�������,½Z/�ËY�lËZ/f¿�Z/]�ª/§YÂe��{
µÂ¸���{�Ê·Â¸��±�»�cY�ÌÌ¤e��Ì�¨e����Â/»�É|/^¯�ÉZÅ���ÉZ/Å

��{�dÌeZbÅÂeZXf�Y�Ä]�Ôf^»�Êf]ZË{Ê»���Ì»�|ÅZ��ÃÁ�³��{{�/³��
º�Ì¿Z°»�Ê»�¶Ìy{��ÂfaÂaM�LZ¬·Y��{��Ì¿�É�´Ë{�ÉZÅ���Y�Ä¯�|À�Z]

�����f/�Y��/¬¿�Ä/]�Êf�ËZ]�½ZÌ»�½M������/¼ne�Á�ÂÌeY|Ì/�¯Y�ÉZ/Å
�Â»�|^¯��{�½�Â°Ì¸³�{Â¼¿�Ã�Z�Y�Êf]ZË{�ÉZÅ���½�Ì�¯Y�¶»YÂ�

��f�Y��Y�Ä¸�Zu�Ê¼��{Y�M����½|/��µZ/ §��Ì£�Á�ÂÌeY|Ì�¯Y�ÉZÅ
�É�ZÀÌ¯�ºË�¿MERK1/2�����Z/ÀÌ¯�ºË�/¿M�½|/��µZ §�Á���É�/´Ë{�É

¹ZÀ] C-JUN/C-JUN/AP-1�Ê»�����{��Â/faÂaM��Â/«Á��´¿ZÌ]�|À¿YÂe
��f�Y�Êa�|À�Z]�ÂÌeY|Ì�¯Y�ÉZÅ�����Ê¬]Z/»�d/�Y�º¸�»�Ä¯�Är¿M

�����Zb/�Z¯�ºË�/¿M�ª/Ë����Y�Ê·Â¸��±�»��Ì�»���Ê/¸a�Á�¾Ë�Â/¿{M�
É{Ê//¸a��Â//^Ë��cZ¨//�§��Y�//»�(PARP)��{Â//]�|//ÅYÂy�����,����

��Ì]��¼neÊ»�Ä¿Â´q�½�Â°Ì¸³�Ã�Y|¿Y��Y���±�/»�LZ¬·Y�h�Z]�|¿YÂe
�����Ä/¯�d/�Y�Ê·YÂ/��¾/ËY�.|�Z]��ÂfaÂaM��Â¿��Y�Ê·Â¸�Robert��Á

�µZ���{�ÉÁ�½Y�Z°¼Å��������|/¿{Y{�x/�Za�½M�Ä/]�������Z/]�Ä/¯�,
Ê»�d¬]Z�»���Zu�Ä ·Z�»�lËZf¿�|À¯���½Z/¿M�����Ä/¯�|/¿{Â¼¿��Z/Æ�Y

���ºË�/¿M�É�Z/Æ»��¬¿GSK-3â�ÃY���{����/�»��Y��Â/faÂaM�É�Y|/¿Y��Ì
TNF.á���µÂ¸/���{�½�Â/°Ì¸³�Ã�Y|¿Y��Y��Ì]��¼ne�Ä��YÂ]���ÉZ/Å

Ê//»�¾Ì//]��Y�É|//^¯�½ÂÌ//�ÔË�Â¨�§�Z//]�Á�{Á�P65��½��½Z//Ì]�Á
NF.kB�Ê»��ÂfaÂaM��Zq{�É|^¯�µÂ¸���{{�³����������¾ËY�]Z/À]

�������{�/¯��Â/»Y�§�|/ËZ^¿�Y���Â/faÂaM�LZ/¬·Y��{�º/Æ»�¶/»Z��Ä�����
É|^¯��ÂeZXf�Y,������f�Y��ÂÌeY|Ì�¯Y�ÉZÅ�Á���ne����Ì/]��/¼

dÌ�ÂeZbÅ��{�½�Â°Ì¸³�Ã�Y|¿Y��Y�ZÅ�����Á�Ê¸¯��Â�]��º�À»�ÉZÅ
�d§Z]��{�d]ZË{���YÂ���ÅZ¯�h�Z]�Ã|��½ZÌ]�{�YÂ»��{��ÌiZe�Z]

�Ê/»�|^¯�{�³�/¿������Ä/¯�d/�Y�Ê�Â/�Â»�½Z/¼Å�¾/ËY�Á�|Ronald��Á
µZ���{�ÉÁ�½Y�Z°¼Å����������|/¿{Â¼¿�Ã�Z/�Y�½M�Ä/]����,�����

Laaksonen��µZ���{�ÉÁ�½Y�Z°¼Å�Á�����]����Ä/¯�|/¿{Â¼¿�½Z/Ì
��f�Y��ÅZ¯�Á��ÂeZXf�Y��ÅZ¯�Z]����Á���¶»YÂ���Y�ÂÌeY|Ì�¯Y

\Ì�M�|¿Á���ÅZ¯��{�ºÆ»��ZÌ�]������É�Z/¼Ì]��/�Âe�ÊWZ/¬·Y�ÉZ/Å
Ê»�d]ZË{�|�Z]�������Ä/�ËZ¬»�Z/]��/Ì¿��/�Zu�Ä ·Z�»��{��Â�Â»�¾ËY

Ê»�ÊÆË|]�|ÅZ��Á��Z¼Ìe�ÃÁ�³��{�lËZf¿��|�Z]�����������

dÌ·Z §�\«Z f»�]�½Y�Ì»�Ê���Á�ÉZÅ�Ä]��Â]�»�½��½ZÌII� IGF�
�Ê/»��ËY�§Y�|^¯�d§Z]��{�ÊÀÌ·Â�¿Y�Ä^��|����Âf¯Z§�ZË��|/]ZË����Y

Zn¿MËÊ����µÂ¸/���{�Êf�Z/¨u��/¬¿��Âf¯Z§�¾ËY�Ä¯����É|/^¯�ÉZ/Å
��ÊÀÌ·Â/�¿Y�dÌ�Z�u��ËY�§Y�Á�Ê¼�Ì¸³ÂbÌÅ�{Â^Æ]��{�Á�Äf�Y{

d§Z]�Ê»��iÂ»�cÔ���Á�|^¯�ÉZÅ������d/^j»��/¬¿�¾ËY�]Z/À]�,|/�Z]
���YÂ���ÅZ¯��{����ÁºÅ�Á�d]ZË{����ª/Ì¬ve�¾/ËY�lËZf¿�Ê¿YÂy

����Ê/»��Y�/«�|/ÌWZe�{�Â/»�¾Ì¬¬v»��ËZ��lËZf¿�Z]���{�/Ì³���������
��Ä/¯�d�Y{�ÄmÂe�Êf�ËZ]II� IGF�����Á�Ã{Â/]�¾Ì·Â/�¿Y�d/�Ì¿Â³M

Ê»��Êf]Z/Ë{�ÊeZaÂeZbÅ��{�ÊWZ¬·Y�É|^¯�¹ÂÀÌ��Z¯�{�YÂ»��{�|¿YÂe
���µÂ¸/��ÉÓZ/]��ZÌ/�]�Ê§��»��¯Â¸³�¾Ì»Ze�ÉY�]����Ê¿Z��/��ÉZ/Å

Y��WZu|�Z]�dÌ¼Å���]�¾ÌÀq��a��Ê»��Ä�Ì¼Å��Âf¯Z§�¾ËY�Ä¯�|ËM
dÌ·Z §�d�Y��fÆ]�Á�d�Y{�|ÅYÂz¿�Êf^j»��¬¿���{�Ê���Á�ÉZÅ

�º�À»�Á��¼f�»�c�Â�]�É�Z¼Ì]�ÄÌ·ÁY�¶uY�»��{�Êf]ZË{�½Y�Z¼Ì]
��,{Â//���Z//£M�Z//»Y���cY�//ÌÌ¤e�|//¿Á���{��Z//¼Ì]�Ä//¯�Êe�Â//���{

�{�|/ÅYÂz¿�É�iÂ»��¬¿�Ä¿Z¨�Zf»�{�Ì´]��Y�«�®Ìf�ÔaÂX¿��d/�Y
����� 

Ehrlich��µZ//���{�ÉÁ�½Y�Z//°¼Å�Á������Ä//]��Z//]�¾Ì//·ÁY�ÉY�//]
�Ã�Z�Y�µÂ¸��Äf�Å��{�½�Â°Ì¸³��¼ne�Ã{�¯��Ä/¯�|¿{Â¼¿�½ZÌ]�Á

�Êfb/��,¶��É�Z¼Ì]�{�YÂ»��{�d]ZË{�É�Z¼Ì]��]�ÃÁÔ���Ê¼/����,Z/Å
dÌeZbÅ��É�Z¼Ì]�Á�{Ây�ÉZÅ��������/¼ne�Á�Äf/�Y{�{Y|/y���/Ì¿�¾/¼ËY

Ê»�½M�Ã�Y|¿Y��Y��Ì]��\Ì/�M�|¿YÂe��Z/Å�����/]�Y��É�Ë~/aZ¿�½Y�/^m�É
�|ËZ¼¿�{�YÁ�|^¯�d§Z]�������\Ì/�M��/�Zu�Ä ·Z�»�lËZf¿��{�Ä¯�,

�½�Â°Ì¸³�Ã�Y|¿Y��Y��Ì]�d�Z^¿Y���Âe�Ã|��LZ¬·Y���¶°/������Z/]
¶°//����d//�Y�{ÂÆ//�»�0Ô»Z//¯��Á�//^Ì§�d//§Z]�É�//Ì³����,�����
dÌ·Z §��d§ZË�{��ÅZ¯�h�Z]�Ê¼�Ì¸³ÂbÌÅ�{ZnËY�Z]�Ê���Á�ÉZÅ

���Âe��¯Â¸³�µÂ¸���̄ �ÉZ/Å�É|/^�������Â/«Á�\/Ìe�e�¾Ë|/]�Á�Ã|/�
�Ã�/Ìy}�É�Z¼Ì]������Ê/»��ÅZ/¯�|/^¯�d/§Z]��{�½�Â/°Ì¸³�ÉY���|/]ZË

���,���������YÂ/���ÅZ/¯�Z]����Á�d^j»��¬¿�ªË���¾ËY��Y�Á
Ê»��z�»�d]ZË{��Y�¶�Zu���Ä/ ·Z�»��{�Ä¸�Zu�lËZf¿�Ä¯�{{�³

Ê»�½M�|ËR»��Ì¿���Zu�|�Z]�� 

Ä¸Ë�Â°Ì¸³�¾Ì]Â¸³Â¼Å�½Y�Ì»��ÅZ¯�(HbA1c)�d�Y�É{�YÂ»��Y�
�Ä//¯¶Ì»|//Ë�e����Á�\//«Z f»�|//Ë{�³�Ã|ÅZ//�»���{Y|//y��Z//]

ºË�¿M�®¼¯�½Á|]��¯Â¸³�,Ê¼Ë�¿M��Ì£�½ÂÌ�ÔË�Â°Ì¸³���Â�]�Á�ZÅ
ÃÁ�³�Ä]�ÊWZÌ¼Ì��¾ÌXeÁ�a�Á�ÊÀÌ»M�ÉZÅ��Ê/»�¶�f»�ZÅ����Y�Á�{Â/�

Ê»�|Ì·Âe�½ÂÌ�ÔË�Â°Ì¸³�cÓÂ�v»�ªË���¾ËY���¾/ËY�Ä/¯�{{�³
��Ë�Â°Ì¸³�cÓÂ/�v»�Á�Ã|/��ÊWY�M�Z]�d�Y�¾°¼»�{YÂ»��½ÂÌ/�Ô

�É�Á{Z»M���Â¿�¹ZÀ]�É�Y|ËZa�Á���{Á��Amadori-Type����{Z/nËY
|ÀÀ¯�����Ä/]�Äf/�]YÁ�ºÌ¬f�»��Â�]�Ê¼Ë�¿M�½ÂÌ�ÔË�Â°Ì¸³�Äm�{

d�Y�½Ây��¯Â¸³��Y|¬»��������/]�Ã�Z/e�½ÂÌ/�ÔË�Â°Ì¸³�cÓÂ/�v»
¾ÌXeÁ�a��ËZ��Á�½�Ô¯�ÉÁ���������{�{Â/mÂ»�Ê¿ÓÂ/���/¼��Z/]�ÉZ/Å
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�Ä¸n»�¹Â¸��Ê°��aÊ»Ô�Y�{Y�M�ÃZ´�¿Y{����������������� ���������������ÊËY�v���Â»�Ê]�ne�Êf]ZË{�ÊeZaÂeZbÅ��]�¶Ì»|Ë�e����Á��¬¿��
d§Z]�±��Ã�YÂË{�Á�ÊÀÌ]ZÀÌ]�ÉZÅ�¿Ây�ÉZÅ��\/Ë�ze�Ä°¿M�ÉZn]�,Ê

��Z/]�Á�Äf�³�Äf�ÅM�ÊWZÌ¼Ì��cY�ÌÌ¤e��Zq{��f�Ì]�,|¿Â���Ê/WY�M
Ê»�������Äf§�/�Ìa�Á�d/�³�]�¶/]Z«��/Ì£�µZ°/�Y�dËZÆ¿��{�Ä¯�|¿Â�

Ê»�|Ì·Âe�½ÂÌ�ÔË�Â°Ì¸³�ÊWZÆ¿�cÓÂ�v»��cÓÂ�v»�Ä¯�{{�³
���©Â/§�ÊWZ/Æ¿AGE��Advance glycosylation end products��

Ê»�Ã|Ì»Z¿�|¿Â���¶Ì°�eAGE�]¾ÌXeÁ�a�ÉÁ������Ê/]�q�,Z/Å���Á�Z/Å
|Ì�Y�Ê»�w��®ÌX¸¯Â¿�ÉZÅ�|Å{��¾ÌXeÁ�a�ÉÁ��{YÂ»�¾ËY��Z/ÅË��Y�Ê

Ê¸a�¾Ì]���Z¬f»�cZ�Z^e�Y�{ZnËY�h�Z]�½�Ô¯�¶Ì^«��|/Ìfba���ÉZ/Å
¾ÌXeÁ�a�ZË�Z¼�Ôa�½{Zf§Y��Ì³�\mÂ»�Á�Ã|��½�Ô¯�µÂ°¸»��ÉZÅ

Ê»�ÊÀÌ]ZÀÌ]�|¿Â���Ä]�±���{�µZj»��Â�ZÅ����½{Z/f§Y��/Ì³�,±��]�É
·¾ÌXeÁ�aÂbÌ�º¯�ÉZÅÊ»�h�Z]�µZ´q��Ã�YÂË{��Y�½M�kÁ�y�Ä¯�{Â�

��Ä/nÌf¿��{�Á�|]ZË��ËY�§Y�Z¼Ìf¿Y��{�µÁ�f�¸¯�[Â���Á�|À¯�±�
{{�³��Ë��e��¿�Á�eM��±�ËÂ»��{�ZÅ,�¾ÌXeÁ�a����¶/j»�Z¼/�Ôa�ÉZÅ

������É|/u�Z/e��/»Y�¾/ËY�Á�¶/�f»�Ä¸Ë�Â°Ì¸³�ÄËZa�LZ�£�Ä]�¾Ì»Â^·M
����Ê/»�Ä/ËZa�LZ/�£�d»Zz/���ËY�§Y�µÂX�»���{Â/����Ä/�z�»�Ä/¯

d�Y�Êf]ZË{�ÊeZaÂË�¿MÁ�°Ì»��¾ÌXeÁ�a��Z]�Ä¯�ÉZÅAGE��cÓZ�eY
Ã{�¯�Y|Ìa���Z¬f»��������¹ÁZ/¬»�®/ÌfÌ·ÂXeÁ�a�º/�Å�Ä/]�d^/�¿�,|/¿Y

|Àf�Å���d�Y{�]��ÅZ¯�h�Z]�ZÆÀe�Ä¿���Z¬f»�cÓZ�eY�¾ËY�]ZÀ]
¾ÌXeÁ�a�Ê»�ZÅ¾ÌXeÁ�a��¼ne�h�Z]�Ä°¸]�,|¿{�³�Ê»��Ì¿�ZÅ�|¿Â���

]���Z¬f»�cÓZ�eY�{ZnËY�Ä��YÂAGE���Â¿�½�Ô¯��{����{Â/mÂ»
�À¯YÁ�d�Y�¾°¼»�¾ÌÀrÅ�,ÄËZa�LZ�£��{�����Á�½�Ô/¯�¾Ì/]�ÉZ/Å

�ÊÀÌ]ZÀÌ]�Ã{Z»�LY�mY��ËZ��½Z°Ì¸³ÂXeÁ�a�,¾ÌÀÌ»Ó�ZÅ����¶/fz»�Y�
��Ä/ËZa�LZ�£��{�É{�°¸¼��Á�Ê¿Z¼fyZ���ËZ¬¿�Ä]��nÀ»�Á�ÄfyZ�

{{�³��AGE�Ã|¿�Ì³�Ä]�µÂ¸���Y�É�ZÌ�]�t����]�{ÂmÂ»�ÉZÅ�ZÅ�
�//Ì�¿�dÌ//�ÂÀ»�,¹ÂÌ¸eÁ|//¿M�dÌ//�Â¨À·�,Z//Å�Z§Á�¯Z»�,Z//Å��Á�Z//Å
µÂ¸���Ê¼Ì/�¿Y�»�ÉZÅ���Ê/»�¶/�f»�{Â/�������h/�Z]�cÓZ/�eY�¾/ËY

dÌ·Z §��Y�Ê¿Â³Z¿Â³�Ä�Â¼n»����®/Ë�Â·ÂÌ]�ÉZ/Å�¶»Z/����c�mZ/Æ»
dÌ//�ÂÀ»��¾Ì¯ÂfËZ//��É�Z//��Z//Å��,Z//Å����Y�|//���¶//»YÂ��Á�Z//Å

µZÌ¸eÁ|¿M�É�Ë~a�}Â¨¿��ËY�§Y�,ZÅ�Z§Á�¯Z»����dÌ/�Zy��ËY�/§Y�,ZÅ
{Z¬ ¿Y�µÂ¸��t���É�Ë~a���ËY�§Y�Á�ZÅ�Z§Á�¯Z»�Á�µZÌ¸eÁ|¿M�ÉZÅ

�d/�Ô]Á�^Ì§���Âe�Ê·Â¸��k�Zy��°Ë�eZ»�|Ì·Âe�Á��Ìj°e���Á�Z/Å
µÂ¸��Ê»�¥Z��ÄrÌÅZ»�ÉZÅ�{{�³���Ä]�ÄmÂe�Z]�Á�Ã|���¯}�{�YÂ»

�����Ê/«Á���cZ ËZ/���ÅZ/¯�,Ê/���]�¾ËY�lËZf¿���ÊeZ/aÂË�¿MÁ�°Ì»
Êf]ZË{��Ê»�Ä ·Z�»�¾ËY��{���e��ÅZ/¯�Ê/a��{�|¿YÂe�¶Ì°/�AGE�

�|�Z]�¶Ì»|Ë�e����Á�\«Z f»������
Stephen��µZ//���{�ÉÁ�½Y�Z//°¼Å�Á��������ÌiZ//e�Á��//¬¿�Ä//]

������|/¿{Â¼¿�Ã�Z/�Y�|/^¯�d/§Z]��ZfyZ/���{�d/]ZË{�É�Z¼Ì]����lËZ/f¿
��\Ì//�M�Ä//¯�{Y{�½Z//�¿�Z//Æ¿M�cZ// ·Z�»����//Ì�¿�Ê//«Á���ÉZ//Å

d¸��Ä]�ÊeZaÂË�¿MÁ�°Ì»���f�Y��ËY�§Y�ÂÌeY|Ì�¯Y�ÉZÅ�,��ÅZ¯
¾ÌXeÁ�aÂbÌ·�½Y�Ì»�ÓZ]�Ê·Z´q�Z]�ÉZÅ�,��½ÂÌ/�ÔË�Â°Ì¸³��ËY�§Y

¾ÌXeÁ�a�ZÅ�,�����Á�Ê/]�q�½ÂÌ/�Y|Ì�¯Y�a��ËY�/§Y�Á�Ê¼/�Ì¸³�bÌÅ
|Ì·Âe�8-iso-PgF2á������ËY�/§Y�Ê/«Á���cY�/ÌÌ¤e��]�ÃÁÔ��Á�Ã{Â]

|ÌWÁ�ÂÀÌ��½Â»Y�Ìa��{�É|À^¼Å��°Ë�eZ»���É�/¯�»�Äq|Ë�Á�,ZÅ
����{�Ä/¯�d/�Y�Ã|ÅZ�»�¶]Z«�É|^¯�d§Z]��{��Ì¿�µZe�Âa�ÉZ�§�Á

�Ê///acZ/// ·Z�»Doustar ��µZ///���{�ÉÁ�½Y�Z///°¼Å�Á�����,
Zinman��µZ���{�ÉÁ�½Y�Z°¼Å�Á�����, Chiasevra���µZ/���{
�����Á� Delissio�µZ���{�½Y�Z°¼Å�Á���������/¬¿�Ä/]�Ê´¼Å
���Á��������Ã�Z/�Y�d/]ZË{�É�Z/¼Ì]���YÂ/���ÅZ/¯��{�º�À/»�ÉZÅ

�����Ê¿YÂ/z¼Å�{�YÂ/»��f/�Ì]��{��/�Zu�Ä ·Z�»�lËZf¿�Z]�Ä¯�|¿{Â¼¿
ËZf¿�Á�Äf�Y{ÊÀ »�l��Ê/»�tÌmÂe�Ê]Âz]�Y��Ä ·Z�»�¾ËY��Y{���|/ËZ¼¿

���,�����Âf¯Z§��Y�Ê°Ë���ÊeZ/aÂeZbÅ��{�Ä¯�ºÆ»��ZÌ�]�|���ÉZÅ�
�Êf]ZË{TGF-â�|�Z]�Ê»���bÌÅ���º/Æ»��Y�Ê¼/�Ì¸³�¾Ë�/e����¶/»YÂ�

É�Z�{Y�M�Á�|Ì·Âe��³LZ¬·Y�TGF-â�µÂ¸���Y��d�Ô]Á�^Ì§ÂÌ»�ÉZÅ
�µÂ¸//���Y�Ä//f§ZË��ËZ//¼e���É|//^¯�dÌ//�ÂbÌ·�ÉZ//Å�Ito Cells���

Ê»�|�Z]����½ÂÌ/�Y�¨Ì·Á�a�®Ë�ve�h�Z]�½Ây�|À«�|Ë|���ËY�§Y
d�Ô]Á�^Ì§ÂÌ»����Â/¿�½�Ô¯�É{ZË��½Y�Ì»�¾ËY�]ZÀ]�Á�Ã|��ZÅ���Á

���Á TGF-â�Ê»�|Ì·Âe���{{�/³���,������d/Ì·Z §����Ê/���Á�ÉZ/Å
Ê»���Y�Ê¼�Ì¸³ÂbÌÅ�LZ¬·Y�Á�ÊÀÌ·Â�¿Y�dÌ�Z�u��ËY�§Y�Z]�|À¿YÂe

µÂ¸��½ÂÌ�Y�¨Ì·Á�a��^Ì§ÂÌ»�ÉZÅ����¾/ËY��Y�Á�É�Ì³Â/¸m�d/�Ô]Á
�É�Z��{Y�M�Á�|Ì·Âe�ªË��TGF-â��½�Ô/¯�Á�����Â/¿�ÉZ/Å���Á���Y�

�|ÀËZ¼¿��ZÆ»��,�������½Â/y�|À«�µ�fÀ¯�Z]����Á�Ä¯�d�Y�º¸�»
��É�Z/��{Y�M�Á�|Ì·Âe��ZÆ»�h�Z] TGF-â�����Á�/^Ì§�|/¿Á��Á�Äf/�³

�Ê/»��ÅZ¯�Êf]ZË{�½Y�Z¼Ì]��{�Y��É|^¯�d§Z]��|/Å{����Ê/���]��{
�]���¿��Y��Ì¿���Zu���Á�|ÅZ/��ÃÁ�/³�¾Ì]�,|^¯�d§Z]��{��Á�^Ì§��Á
ÊÀ »�¥ÔfyY��Z¼Ìe����Ä/f§ZË�Z/]�Ä/¯�d�Y�Äf�Y{�{ÂmÁ�É�Y{���ÉZ/Å
Ê»�ª§YÂe��{��Â¯~»�|�Z]�������� 

��cY�Z/Æ�Y�ª^�Ikuo����µZ/���{�ÉÁ�½Y�Z/°¼Å�Á������¹Z/�mY�,
�É�Â·Z»�¾ÌeY�¯ÂfÌ����ÉZ/Å���Á�����Ä/]��µZ/^¿{���Ê/¸°·Y�d/ÌeZbÅ�,

�Ê//¸°·Y��//Ì£�d//ÌeZbÅ�,�f//�Y�d//ÌeZbÅ®ÌeÂeZX,�É�Z//¼Ì]�ÉZ//Å
®Ìf�ÔaÂX¿,�\Ì�M�ZË�Á��Á�Ì�����½Â/»Y�Ìa��{�É|/^¯�¾»�»�ÉZÅ

Äf���¹Z�mY�c�Â��Ä]�Ê·Â¸��LZ�£��Ë��Á�Äf�Å��Ê¸Ì§ÂÀË�ÂWY�ÉY
Ê»�dËÁ��¶]Z«�,Ã|��ÄË�ne��������/Ì¿��/�Zu�Ä/ ·Z�»��{�Ä/¯�|À/�Z]

Ä]�Ä]�µZ°�Y�¾ËY�É|^¯�d§Z]�¾»�»�\Ì�M�µZ^¿{���Ã|ÅZ/�»�sÂ�Á
|¿|���Fickert��Z°¼Å�Á��µZ/���{�ÉÁ�½Y���������Ä/¯�|/¿{�]�Ê/a

¾ÌeY�¯ÂfÌ///���ÉZ///Å���Á���Ä///]��Ä�///�YÁá�TNF�ÁFAS���{
��Ì/�»������{�Ê//·Á�Ã{Â/]�É�Z//Æ»�cY�/iY�ÉY�Y{��Â//faÂaM��Z/£M�ÉZ//Å
\Ì�M���������d/¸��Ä/]�,Êf]Z/Ë{�ÊeZ/aÂeZbÅ��/Ì�¿�É|/^¯�¾»�/»�ÉZÅ

�½��½Z/Ì]�,�Zf�¸¯�Á�[}Z¯�ÉÁY�¨��É�Zn»�½ÂÌ�Y�¨Ì·Á�a���ÉZ/Å
¾ÌeY�¯ÂfÌ��|·Â»��ÉZÅ���Á���������|/¿Á��Á�Ã|/���/f¼¯�\/eY�»�Ä/]

µÂ¸��®ÌeÂfaÂaM�±�»��Ì�»��Y�É|^¯�ÉZÅ���µZ/ §�Ã|��{ZË�ÉZÅ
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Ê»��{{�³���������ºÅ��Á�]��Ì¿���Zu�Ä ·Z�»��{���¹Z/�mY�½Z/»�
��Â/»�|^¯�d§Z]��{��ÂfaÂaM��Â«Á�Á�É�Â·Z»�����ÃÁ�/³�Êf]Z/Ë{�ÉZ/Å

Ê»�Ä�uÔ»�¶]Z«�|ÅZ������lËZ/f¿�Z/]��/�¿�¾ËY��Y�Ä¯�|�Z]Fickert�
ºÅ{�Y{�Ê¿YÂy�� 

º�Ì¿Z°»�Z]�¶Ì»|Ë�e����Á�,�Â¼n»��{����{Â/^Æ]��{�¦/¸fz»�ÉZÅ
Ê»��iÂ»�Á�d^j»��¬¿�ÉY�Y{�Êf]ZË{�ÊeZaÂeZbÅ��|/�Z]����¾ËY�]Z/À]

Ê»�Äf§�³�ÄnÌf¿�Ê»�¶Ì»|Ë�e����Á�Ä¯�{Â���d§ZÌÅ��®Ë�|¿YÂe
����½Y�Z/¼Ì]�|/^¯��{�d/]ZË{���YÂ���Y�Ã|ÀÀ¯�É�Ì´�Ìa�Á�Ê¿Z»�{

¿�½Â»Y�Ìa��e�iÂ»�¶WÓ{�¦�¯�¾°·�,|�Z]�Á�¶Ì»|Ë�e����Á��¬
Ã{�f�³�cZ ·Z�»�Êf]ZË{�ÊeZaÂeZbÅ��{�½M��iY�Ê»�Y��É�e�|^¸�����

� �
�Ê¿Y{�|«�Á��°�e��

�cZ//¼u���Y�Ä¸Ì//�Á�¾Ë|//]�Ê//�ÅÁ�a�d//¿ÁZ »�Ã�Â//u�½Y�Z//°¼Å
�Ë�^e�|uYÁ�Ê»Ô�Y�{Y�M�ÃZ´�¿Y{�Ê»�Ê¿Y{�|«�Á��°�e{Â����

 

REFERENCES 
1. Doustar Y, Salehi I, Mohamadi M, Mohajeri D, Hashemi M. Study of effects of treadmill exercise on diabetic 

nephropathy in rats. Medical Science Journal of Islamic University, Tehran medical unit 2007; Under press.  

2. Hano T. Pathohistological study on the liver cirrhosis in diabetes mellitus. Kobe J Med Sci 1968;14:87-106. 

3. Atalay M, Laaksonen DE. Diabetes, oxidative stress and physical exercise. Journal of Sports Science and Medicine 
2002; 1:1-14� 

4. Chiasevra JM, Ward-Cook KM, McCune SA. Effect of aerobic training on diabetic hepathopathy in a rat model of 
type 2 diabetes Mellitus. Ann Clin Lab Sci 2000;30:346-53. 

5. 5-Foster KJ, Griffith AH, Dewbury K, Price CP, Wright R. Liver disease in patients with diabetes mellitus. Postgrad 
Med J 1980;56:767-72. 

6. Hong-Shiee Lai, Wen-His Lin, Pey-Rong Chen. Effects of a High-Fiber Diet on Hepatocyte Apoptosis and Liver 
Regeneration after Partial Hepatectomy in Rats with Fatty Liver. Journal of Parenteral and Enteral Nutrition 
2005;29:401-407.   

7. Ringh R, Czaja M. Regulation of hepatocyte apoptosis by oxidative stress. J gastroenterol Hepatol 2007;22:45-48 

8. Schwabe RF, Brenner DA. Role of glycogen synthase kinase-3 in TNF-á induced NF-kB activation and apoptosis in 
hepatocytes. Am J Physiol Gastrointest Liver Physiol 2002;283:204-11.  

9. Juan FN, Carmen MF. The role of TNF-á in diabetic hepathopathy. Pathogenic and therapeutic implications. 
Cytokine and Growth factor Reviews 2006;17:441-50. 

10. Liu R, Bal HS, Desta T, Behl Y, Graves DT. Tumor Necrosis Factor-á Mediates Diabetes-Enhanced Apoptosis of 
Matrix-Producing Cells and Impairs Diabetic Healing. Am J Pathol 2006;168:757-64. 

11. Cardin R, D'errico A, Fiorentino M, Cecchetto A, Naccarato R, Farinati F. Hepatocyte proliferation and apoptosis 
in relation to oxidative damage in alcohol-related liver disease. Alcohol Alcohol 2002; 37: 43-48. 

12. Hildes JA, Sherlock S, Walshe V. Liver and muscle glycogen in normal subjects, in diabetes mellitus and in acute 
hepatitis. Clin Sci 1949;7:289-95. 

13. Ronald JS, Glen PK, David HW, Carmen CS. Physical activity/Exercise and type 2 diabetes. Diabetes Spectrum 
2005;18:88-101. 

14. Vacchia C, Negri E, Decarli A, Fanceschi S. Diabetes mellitus and the risk of primary liver cancer. Int J Cancer 
1997;73:204-207. 

15. Laaksonen DE, Atalay M, Niskanen LK, Mustonen J, Sen CK, Lakka TA, et al. Aerobic exercise and the lipid 
profile in type 1diabetic men: a randomized controlled trial. Medicine and Science in Sports and Exercise 2000; 
32:1541-8. 

16. Masaomi N, Yuko I, Nobuteru U, Reikoi G. In a type2 diabetic hepathopathy rat model, the important of obesity by 
a low calorie diet reduces oxidative/carbonyl stress and prevents diabetic hepathopathy. Nephrol Dial Transplant 
2005;20:2661-2669. 

17. Ishida S, Noda M, Kuzuya N, Kubo F, Yamada S, Yamanaka T, et al. Big insulin-like growth factor II-producing 
hepatocellular carcinoma associated with hypoglycemia. Intern Med 1995;34:1201-1206. 

18. Tetyana L, Vasylyeva G, Robert J, Ferry J. Novel roles of the IGF-TGFBP axis in ethiopathophysiology of diabetic 
hepathopathy. Diabetes research and clinical practice 2007;76:177-86. 

19. Yonei Y, Tanaka M, Ozawa Y, Miyazaki K, Tsudada N, Inada S, et al. Primary hepatocellular carcinoma with 
severe hypoglycemia: involvement of insulin-like growth factors. Liver 1999;12:90-93. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

���
�Ä¸n»�¹Â¸��Ê°��aÊ»Ô�Y�{Y�M�ÃZ´�¿Y{����������������� ���������������ÊËY�v���Â»�Ê]�ne�Êf]ZË{�ÊeZaÂeZbÅ��]�¶Ì»|Ë�e����Á��¬¿��
20. Hunter SJ, Daughaday WH, Callender ME, McKnight JA, McIlrath EM, Teale JD, et al. A case of hepatoma 

associated with hypoglycaemia and overproduction of IGF-II (E21): beneficial effects of treatment with growth 
hormone and intrahepatic adriamycin. Clin Endocrinol Oxford 1994;41:397-401. 

21. Manderson WG, McKiddle MT, Manners DJ, Stark JR. Liver glycogen accumulation in unstable diabetes. 
Diabetes1968;17:13-16. 

22. Creutzfeldt W, Frerichs H, Sickinger K. Liver diseases and diabetes mellitus. Prog Liver Dis 1970;13:371-407. 

23. Ehrlich P. Ber das Vorkommen von Glykogen im diabetischen und normalen Organismus. Z Klin Med 1883;6:33-
53. 

24. Ferrannini E, Lanfranchi A, Rohner-Jeanrenaud F, Manfredini G, VandeWerve G. Influence of long-term diabetes 
on liver glycogen metabolism in the rat. Metabolism 1990;39:1082-88. 

25. Keen H, Viberti GC. Genesis and evolution of diabetic hepathopathy. J Clin Pathol 1981;34:1261-66. 

26. Harrison SA, Brunt EA, Goodman ZD, Di Bisceglie AM. Diabetic Hepatosclerosis: diabetic Microangiopathy of 
the liver. Arch Pathol Lab Med 2006;130:27�32. 

27. Zinman B, Ruderman N, Campaigne BN, Devlin JT, Schneider SH. Physical activity/ Exercise and diabetes 
mellitus. Diabetes care 2003;26:73-77. 

28. Bernuau D, Guillot R, Durand-Schneider A, Poussier P, Moreau P, Feldmann G. Liver perisinsoidal fibrosis in BB 
rats with or without overt diabetes. Am J Pathol 1985;120:38-45. 

29. Bogoch A, Casselman WGB, Kaplan A, Bockus HL. Studies of hepatic function in diabetes mellitus, portal 
cirrhosis and other liver diseases. Am J Med 1955;18:354-84. 

30. DeLissio M, Goodyear LJ, Fuller S, Krawitt EL, Devlin JT. Effects of treadmill exercise on fuel metabolism in 
hepatic cirrhosis. J Appl Physiol 1991;70:210-15. 

31. Nagore N, Scheuer P. The pathology of diabetic hepatitis. J Pathol 1988;156:155-60. 

32. Nolte W, Hartman H, Ramador G. Glucose metabolism and liver cirrhosis. Exp Clin Endocrinol Diabetes 
1995;103:63-74. 

33. Peirce NS. Diabetes and exercise. Br J Sport Med 1999;33:161-72. 

34. Petrides AS, Vogt C, Schulze-Berge D, Matthews D, Strohmeter G. Pathogenesis of glucose intolerance and 
diabetes mellitus in cirrhosis. Hepatology 1994;19:616-27. 

35. Feckert P, Michael G, Andrea F. Bile duct-induced Mallory body formation in drug-primed mouse liver. Am J 
pathobiol 2002;161:2019-26. 

36. Falchuk K, Fiske SC, Haggit RC, Federman M, Trey C. Pericentral hepatic fibrosis and intracellular hyaline in 
diabetes mellitus. Gastroenterology 1980;78:535-41. 

37. Ikuo N, Shige T, Keiichi N. Formation of Mallory body inclusion body and cell death. Mol Biol Cell 
2002;13:3441-51. 

 

www.SID.ir


