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Ê»��ZÆ»�Y��É|ÌbÌ·�½ÂÌ�Y|Ì�¯Y�a�,Ä¯�d�Y�ÃZÌ³�¾ËY��{�{ÂmÂ»�|ÀËZ¼¿�

������  
µÂ¸�� \Ë�ze� ÄnÌf¿� �{� Ä¯� µÁY� �Â¿� d]ZË{��{ZnËY� Zf]� ÉZÅ

Ê»�d�Y� ÃY�¼Å�¾Ì·Â�¿Y�t��e��«Z¿� ZË� Á�¶»Z¯�½Y|¬§� Z]� {Â�� ��{Y�§Y
�Ä]�½|¿Z»�Ã|¿��ÉY�]�d]ZË{��Â¿�¾ËY�Ä]�Ôf^»|¿�Y{��ZÌ¿�¾Ì·Â�¿Y���ÄmÂe�Z]

d«Á�Á�ÄÀË�Å��a�Ê�Á��¾Ì·Â�¿Y�ªË��e�Ä¯�¾ËY�Ä]�½M�ªË��e�Á�d�Y��Ì³�
�Ì¿�¼��½ZËZa� Ze�,Äf�y�Á�Z¿{�{�Ê�Á����½ZÅZÌ³�Ä ·Z�»� ,d�Y� Ã|ÀÀ¯

�Z]�ÉY�]� Y��Ê Ì^��|Ì¸¯�ÊËÁ�Y{��ÄWY�Y�d]ZË{�Ê¿Z»�{�cÔ°�»�½{�¯
Ê»�|ËZ¼¿��¾ËY��Ê��f�{�d·ÂÆ��¶Ì·{�Ä]�½ZÅZÌ³�Á��f¼¯�Ê^¿Zm���YÂ��,

¾Ë�´ËZm� ½YÂÀ�� Ä]� \�ZÀ»� d¼Ì«��ÊËZÌ¼Ì�� ÉZÅÁ�Y{� Äf�ËZ�� ÉZÅ

Ã{Â]�ÄmÂe�{�Â»�Ã�YÂ¼Å�|¿Y���ËY���ªÌ¬ve�¾ËY��{Ê��Â¿�d]ZË{�Ä]Z�»�
¸°·YÁ�|ÌÅ�Ã�Z����iY��b��,|��{ZnËY�ZÅ�c���{�µÁYÊ�d§Z]��]�|ËÂ��

���]�{�Â»��Y�°¿Za�Ã|Ë{�\Ì�MÊd§�³��Y�«���  
  

�Á��Á�{YÂ»ZÅ  
�¼m�ÃZÌ³�É�ÁM  

�ÃZ»�Æ»��{�|ËÂ��ÃZÌ³����Y�Ì���{�ÃZÌ³�¾ËY�d�¯��Ë����Y�»��Y�
�Ä¿Â³�Á��Àm�Á�|Ë{�³�ÄÌÆe½M Ì^���]ZÀ»�Ã�Y{Y�½Z�ZÀ��Z¯�|ÌËPe�{�Â»�Ê�

½ZÆ¨�Y�½Zf�Y,�Y�«�ÊËÁ�Y{�½ZÅZÌ³�cZ¬Ì¬ve��z]��§�³d�  
  

�|ËÂ��Ê¸°·YÁ�|ÌÅ�Ã�Z���ÄÌÆe��Á�  
d¼�«� Y|f]Y��ZÅ� ÃZÌ³��Y��ZÌ¿� {�Â»�É�±�]�Á�Ä«Z���Y|m�½M��Y�

|Ë{�³�®�y�\�ZÀ»��ËY����{�Á�Ã|���À»�Ä]��Â�Ã�Z����Ä«Z��,É�Ì³
Ã{�y�ÃZ´f�{���Âe�ÃZÌ³�Ã|��®�y�±�]�Á�|���{Âa�Ã|ÀÀ¯����Y��a

�½{Â¼¿�½�Á����ÃZÌ³��{Âa��Y�¹�³�����±�]�¹�³��	��Ä«Z��¹�³���
�Ä]�Á�|��ÄfzË��É�fÌ·�®Ë�¾·�Y��{��{Âa�¾ËY�,�Z�u�ÉÁ�Y�e���Âe

½M����Ê¸Ì»���®Ì¸ÌeY�¶°·Y��fÌ·��Ä¿Â³�Ä]�,|Ë{�³�Ä§Z�Y�|��{���Ä¯�ÉY
|¿Z�Âb]�Y���{Âa�t���� 

�´À¯�{�Â»��{�Äf ·̂Y��{Á|u�É�f�Ì]�¶°·Y�Ê ¿́�§���Ê¸Ì»����fÌ·
|�� ¥��»� �¾·�Y�ZÅ� c|»� Ä]����]� d�Z����Ã|ÀÅ{� ½Z°e� ÉÁ�

�Y�«�f§�³,|À�¥Z���ÀyÂ]�¦Ì«�Á�Ê§Z��~£Z¯�Ä¸Ì�Á�Ä]�µÂ¸v»��b��
|�� �»� �{Ê«Z]� Ä·Z¨e� Ä]� | ]� Ä¸u���¶°·Y� Ã|¿Z»��� ��Ä]� Á� |Ë{�³� Ä§Z�Y

�c|»���Y�«�Ã|ÀÅ{�½Z°e�ÉÁ���]�d�Z���d§�³� 
�Ì¿�µÂ¸v»�¾ËY��|��¥Z����Ä¸u�»�Ã|��¥Z��µÂ¸v»��b�

¹Á{�Ä¸u�»�Á�µÁY,Ã|Ë{�³��Â¸z»���{�LÔy��{��Ì�¬e�ÃZ´f�{���Âe�
�ÉZ»{��f¿Z��Äm�{�´Ì��y�q�d����Á�{Y����Ze�Ä¬Ì«{��{��Á{����

|Ë{�³��Ì¸¤e�ÄÌ·ÁY�ºnu� 
�¾ÌXeÁ�a� É�Z�� Y|m� �Â�À»� Ä]� | ]� Ä¸u�»�Ê]�q� ,ZÅ��Á� ZÅ

�Ì¸¤e�µÂ¸v»�,¶Ì§Á�¸¯Ã|����|��Äf¿Z¯{�¹�§Á�¸¯���Âe��Z]����Å��{�
Äf¿Z¯{�Ä¸u�»���¶Ì°�e��Z§�Á{�½{�¯|Ë{�³�Ã|��k�Zy�Ê»�§Á�¸¯��Z§�Ä¯�,

�Äf�Y{�Ä ¿́�| ]�Ä¸u�»�ÉY�]�Ê°]M��Z§�Á�|���d�{�Ä]�µÂ¸v»��Y�Ã|»M�
É�fa��{�Ä¸u�»�¾Ë�yM���|��ÄfzË���Ë{����Ë��ÉZ»{�Á�ÁÔ¯ÂeY��{��b�

��|Ë{�³�®�y�¶Ë�f�Y��ËY���Á�{Y�´Ìf¿Z��Äm�{�����\Ìe�e�¾ËY�Ä]�
�Ã�Z���®�y��{Âa��Á��|Àq��Y�| ]Ã{Z»M|������ËZ»�M�¹Zn¿Y��Y�¶^«

Ã�Z��� �{Âa�ZÅ�Â·ÂË�Ì§� ¹��� �{�É�Ä]��z�»� �Á{� Z]� Á� Ã|��¶u�
��e�cZ¿YÂÌu|Ë{�³�ªË�  

  
�ÊÅZ´�ËZ»�M�cZ¿YÂÌu  

�ËZ»�M�¹Zn¿Y��Â�À»�Ä]�ZÅ�Â»��Y��ÊËY�v��ÉZÅ��¹Z¿�Z]�¢·Z]��¿
� Ê¼¸�Rattus Norvegicus Allivias{Y�¿� �Y��Wistar|�� Ã{Z¨f�Y���
c��ZÅ�Ê°��a� ¹Â¸�� ÃZ´�¿Y{� É�Z�Á�Y{� Ã|°�¿Y{� cZ¿YÂÌu� Ä¿Ó� �Y�

�cZ¿YÂÌu� Ä¿Ó� �{� Á� É�Y|Ë�y� ½ZÆ¨�YÃÁ�³� ¹Â¸�� Ã|°�¿Y{�d�Ë��
�Ê�ZÀ�|¿|��É�Y|Æ´¿� 



�Ã�Á{��Ë�^e�Ê°��a�¹Â¸��ÃZ´�¿Y{�Ê°��a�Ä¸n»���Ã�Z¼�������Á��}M{É��������������������������                 �������  ���� ���  �É{Z]M{Â¼v»�É|¼uY�¶³�Z¿���  

 

c��|Ë|m��Ìv»��ËY���Z]�ªÌ^�e��Â�À»�Ä]��ZÅ�®Ë�c|»�Ä]�
�{�Äf¨Å��Y|Æ´¿�Ä¿Ó�\�ZÀ»�c�Y�u�Á��Â¿�,Z»{É��Z¼Ìe�dve��b��Á�

|Àf§�³��Y�«� �c��ZÅ{�Y|¿Zf�Y� Ã{Z»M�ÉY~£��Y� Ã{Z¨f�Y� Z]�� �Y�Ä¯��d¯��
�Ã|��ÄÌÆe���Za�¹Y{�Y�Ây|¿|��ÄË~¤e�,{Â]��Â���{�cZ¿YÂÌu�Ã�Á{�µ

fË{Á|v»�pÌÅ�Y~£�½{�Ây�Á�[M�½|Ì»Z�M��{��ËZ»�MÊ|Àf�Y|¿��� 
  

c���{�d]ZË{�{ZnËY��Á��ZÅ  
c���{�Ê]�ne�d]ZË{�{ZnËY�ÉY�]�½Z�¯Â·M�ÊËZÌ¼Ì��Ã{Z»��Y�,ZÅ��

�cY�|ÌÅÂÀ»�Z¼´Ì��d¯����Y�Ã|��ÄÌÆe���½Y�Ì»�Ä]����Ä]�¹�³�Ê¸Ì»�
c��½|]�½�Á� ¹�³Â¸Ì¯� �Å�ÉY�Y�|�� Ã{Z¨f�Y�Y� Ã{Z»�¾ËY��¹��� �{� Y|f]

�Ê���{�Á�¶u�É�Â·ÂË�Ì§���Á��Ä]�½ZÌ»��{��Á��®Ë�c�Â��Ä]��Á��
|Ë{�³�ªË��e�cZ¿YÂÌu� Ä]�Ê«Z¨��¶yY{� ��Z]� Ã{Z»� �Y� �Á{�¾ËY�[Zzf¿Y
ÄÀÌ»��¾ËY��{�Ã|��¹Zn¿Y�cZ ·Z�»�Ä]�ÄmÂe��cZ�ËZ»�M�¹Zn¿Y�¾ÌÀr¼Å�Á

d§�³�c�Â��ÊeZ»|¬»�  
  

ÃÁ�³�Á�É|À]�Á���Z¼Ìe�  
� ªÌ¬ve� ¾ËY� �{��Â»� c���Ä]� Ä¯� ,d§�³� �Y�«� �ËZ»�M� {�

� Ä]� Ê§{Z�e�Ô»Z¯�c�Â��ZÆq� ÃÁ�³��|¿|�� ºÌ�¬e� ÊËZe�� ���Y� | ]
ÃÁ�³�c��,Ä¿Ó��ËY���Z]�ªÌ^�e�Ã�Á{�½|��É�b��Á�É|À]��ÃÁ�³��Å�ÉZÅ

d»Ô��Z]�Á�½�Á�d«{�Ä]�Ä¿Z�¿�¹{�ÉÁ���]�ÊËZÅ�|¿|��É�Y~³� 
�ËZ»�M� ¹Zn¿Y� ÉY�]��ZÅc�� �Y���ÉZÅ½�Á� Ä]����� -����¹�³�

f�Y|�� Ã{Z¨� �ÃÁ�³µÁY� �|ÅZ��,� Ê¬Ë��e� {YÂ»� ºnu� ºÅ��É�Â·ÂË�Ì§� ¹��
|¿{Â¼¿�d§ZË�{� �ÃÁ�³�¹Á{��f]ZË{Ã|��Ê�,½Z�¯Â·M��ËÂne� Z]���Ä]�cY�|ÌÅÂÀ»

�½Y�Ì»mg/kgbw����|¿|��Êf]ZË{����ÃÁ�³¹Â� �f]ZË{Ê	|ËÂ���Êf]ZË{��Y�| ]�,
�,½|���Á{�Z]�|ËÂ��Ê¸°·YÁ�|ÌÅ�Ã�Z��mg/kgbw����|¿{Â¼¿�d§ZË�{���  

�Ã�Á{�¶¯��|Ì»Zn¿Y�µÂ��Ä]��Á�����ZË�Á�½Z�¯Â·M�ªË��e��Å�¹Zn¿Y��Y�¶^«
Ã�Z�����Ìz ê� �Y� | ]� Á� Ã|��Ê¿Â¨�� |��¶°·Y� Z]� ��¿� {�Â»�¶v»� ,ZÅ

�¹Zn¿Y�ÊeZ¨��¶yY{�c�Â��Ä]�ÊÀÌ·Â�¿Y�²¿�����Âe�ªË��e� ,¶°·Y
|Ë{�³�  

  
Ê���]d§Z]��Ê�ZÀ�  

��c�� ,ªË��e�¾Ë�yM� �Y��a�d�Z���Ì]� ¹�§Á�¸¯���Âe� ZÅ��ÂÆ
|�|¿½Ây� Á��É�Ì³�\¸«� �Y� ºÌ¬f�»� �Â�� Ä]½YÂÌu�|�� ¹Zn¿Y���

Ä¿Â¼¿�ZÅÉ½Ây�Y�]�É���]�ÊZÅ�Âf¯Z§�É»���Ê��Y�«� Ã{Z¨f�Y�{�Â»�
d§�³� �½Ây��Y��a�Ä¸�Z§Ô]��½|]��Y� ,�Ì¿�c���Å��Y�°¿Za� ,É�Ì³

�¾Ì·Z»�§��{�dÌ^je�ÉY�]�Á�k�Zy����d§�³��Y�«��  
  

²¿��É�Ì»M�Agnor  
��]��Â�À»�¾ËY�Ä]�]�ÉZÅ�Êf§Z�¿Á�°Ì»�ÊµÂ¸v»�Z]�,�)�Agnor�

(Argyrophilic Nuclear Organizer Region,�²¿��|¿|��É�Ì»M� ���{
²¿�� ÄnÌf¿��ÃZÌ���Z¬¿�c�Â�� Ä]�Ê°f�Å�d�Á{� Ã�¬¿� �Z¬¿� ,É�Ì»M

Ê»�½ZËZ¼¿�Äf�Å�¶yY{�²¿��Äf�Å�Á�|¿Â��ÃÂÆ«�²¿��ZÅ��Ä]�Y��¾�Á��ÉY
Ê»� {Ây�|¿�Ì³� �²¿�� �Y�É�Ì»M Agnor �Ì»��Ìz�e� dÆm��Ìj°e� ½Y

|��Ã{Z¨f�Y�Ê�Y�°¿Za��ËY�m��{�Ê·Â¸��� 

�Á�[Zzf¿Y�ÃÁ�³��Å��Y�Ê§{Z�e��Â��Ä]���¬»�Ä���Â�À»�¾ËY�Ä]
|Ë{�³�Ê���]�Ã�Ë�m��ZÆq���¬»��Å��{�����Âf»�\Ìe�e�¾ËY�Ä]����

��Y�Äf�Å����Z¬¿���Âf»�{Y| e��Zv·��Y�Á�[Zzf¿Y�ÃÁ�³��Å��{�Ã�Ë�m�
µÂ¸��|��{� ,Ã�¬¿� Z]� Äf§�³�²¿��Y{�ÉZÅ�¶«Y|u� Z]� Äf�Å�ÉY��� Ze���

µÂ¸��|��{�Á�Ã�¬¿� Z]�Äf§�³�²¿��Ä�¬¿��¾ËY�|«Z§� ZÆ¿M�Äf�Å�Ä¯�ÊËZÅ
��Y��f¼¯�{Y| e�ZË�Á�Ã{Â]��Z¬¿�d§�³��Y�«�Ê���]�{�Â»�,|¿�Y{�Y����  

 
Ã{Y{�É�Z»M�¶Ì¸veÁ�ÄË�ne�ÅZ  

d§Z]�cZ ·Z�»��Y�Ã|»M�d�{�Ä]�cZ�Ô�Y�É�Z»M��Ì·Z¿M��Ê�ZÀ�
�½Â»�M��Y�Ã{Z¨f�Y�Z]ne�¿ZË�YÁ�¶Ì¸ve�Á�ÄË��ANOVAd§�Ë~a�¹Zn¿Y���
�f»Y�Za��Å��b�É½Â»�M�¾ËY��{�Ä¯��ZÅ�½Â»�M�{�YÁ�{Y{�½Z�¿�cÁZ¨e�

|��¾°¿Y{ÃÃÁ�³�¾Ì´¿ZÌ»� Á��|Ë{�³� Ä�ËZ¬»� Á{� Ä]� Á{�c�Â�� Ä]� ZÅ��
½Â»�M�¹�¿�Ä»Z¿�]��Y�Ã{Z¨f�Y�Z]�ZÅ��É�Y�§YSPSSd§�Ë~a�¹Zn¿Y���  
 

Ê�ZÀ��d§Z]�lËZf¿  
��]�� Ã|�� ÄÌÆe� ÉZÅd§Z]� �Zv·� �Y� �Y�°¿Za� �Y��{�Â»� Ê�ZÀ��

��iY��{�Ê�Y�°¿Za��ËY�m��{�Ã|��{ZnËY�cY�ÌÌ¤e�Á�|Àf§�³��Y�«�Ê���]
ÃÁ�³�¾Ì]�,Ã�Z���Á�cY�|ÌÅÂÀ»�½Z�¯Â·M�ªË��e��Ä�ËZ¬»�Ê�ËZ»�M�ÉZÅ

|Ë{�³��É�Ì»M�²¿��Êf§Z]���Z¬»�Ê���]���Z]�Ã|�Agnor�,Ä¯�{Y{�½Z�¿�
�Ã�¬¿��Z¬¿�{Y| e��Å�d�Á{Y�m��{�Ê°fÃÁ�³��Ë��Ã|��Êf]ZË{��º¯��ZÌ�]

Ê»�®qÂ¯� Zf^�¿� Á�|À�Z]� �ÃÁ�³� �ËY�m� �{��Ã�Z��� Z]� Ã|�� �Z¼Ìe�ÉZÅ
d��{�Zf^�¿�Ã�Y|¿Y�Á��f�Ì]��Z¬¿�¾ËY�{Y| e�|Àf�Å�Y�Y{�Y��É�e���¾ËY��{

ÃÁ�³�µÂ¸�� �f�Ì]� ZÅ�� Ã�¬¿� �Z¬¿� ZÅ��|¿{Â]� Y�Y{� Y�� Ê°f�Å� d�Á{
��¶°��ÉZÅ�� Ze��� ��Z¬¿� ¾ËY� {Y| e� Ä�ËZ¬»�dÆmÃÁ�³�¾Ì]� �{����ÉZÅ

�cY�ÌÌ¤e�Ã{Á|v»�Ê�ËZ»�M���n�Á���n���|���z�»���n�{Y| e�,
Ã�¬¿��Z¬¿�Ê»�½Z�¿�Y��Ê°f�Å�d�Á{�|Å{��µÂ¸��|��{��b��Á��ÉZÅ

ÃÁ�³� �Y�®Ë� �Å��{�Ê°f�Å�d�Á{� Ã�¬¿��Z¬¿�ÉÁZu��Ê�ËZ»�M�ÉZÅ
|Ë{�³�¾ÌÌ e� �½Z�¿�Ê�Y�°¿Za��ËY�m�®Ë�Â·Â§�Â»Âf�ÌÅ�Ê���]{Y{�Ä¯�
�m�Ã�Y|¿Y�ËY,µÂ¸��¶¯�{Y| e����ËY�m�ÉZÅ�Ê·Â¸���Ìj°e�½Y�Ì»�Á�¾Ì]��{

ÃÁ�³�d�Y�cÁZ¨f»�Ê�ËZ»�M�ÉZÅ��¶Ì¸ve�Á�ÄË�ne�ÄnÌf¿�d¼�«�¾ËY��{�
Ã{Y{�É�Z»M��Ã|��Ã{�ÁM��ËY�m�É�Â·Â§�Â»�Ê���]��Y�Ã|»M�d�{�Ä]�ÉZÅ

�d�Y��µÁ|m��� 
 

 ¶°���±��]�Z]�|ÅZ��ÃÁ�³��Y�°¿Za�Ê������¬»��ÊËZ¼¿ 

�X���²¿���{��É�Ì»M�Agnor�  
 



����d§Z]�Ê���]��Y�°¿Za��¿ZÅ�´¿Ó��ËY�m�Ê�ZÀ� 

 

 ¶°��:±��]�Z]�Êf]ZË{�ÃÁ�³��Y�°¿Za�Ê������¬»���ÊËZ¼¿X����²¿���{�
�É�Ì»MAgnor� 

 

 ¶°��:Z]�|ËÂ��Ã�Z���Z]�Ã|���Z¼Ìe�Êf]ZË{�ÃÁ�³��Y�°¿Za�Ê������¬»�    

 ±��]��ÊËZ¼¿X���É�Ì»M�²¿���{��Agnor�  
 

  
      �µÁ|m�:iZe�Ì��Ê¸°·YÁ�|ÌÅ�Ã�Z���|ËÂ��]��m�Ã�Y|¿Y�Ê�Y�°¿Za��ËYµÂ¸��¶¯�{Y| e�,�ÉZÅ�ËY�m��Ê�Y�°¿Za�Á�Ê·Â¸���Ìj°e�½Y�Ì»�½Z»�{��{ µÁY��Â¿�d]ZË{  

�Y�°¿Za��ËY�m��{�Ê°f�Å�d�Á{�Ã�¬¿��Z¬¿�{Y| e�¾Ì ¿́ZÌ»  �Ì¤f»  
 
 
 

ÃÁ�³�Ê�ËZ»�M�ÉZÅ  
��ËY�m�Ã�Y|¿Y�¾Ì ¿́ZÌ»

Ê�Y�°¿Za �½Á�°Ì»�  
µÂ¸��¶¯�{Y| e�ÉZÅ�

�ËY�m�Ê�Y�°¿Za  Å�µÂ¸��|��{��Z¬¿�ÉY�Y{�ÉZ
��Y��f¼¯�  

��Z¬¿�ÉY�Y{�ÉZÅ�µÂ¸��|��{
�¾Ì]� -�  

|ÅZ� ������ �������� ��������  ��������  
Êf]ZË{�Ã|� ������� �������� �������� ��������  

{Ëf]ZÊ Ã|�	 Â�Ë|  ������ ��������� ������� ������� 
  �Ã{Y{��c�Â��Ä]�ZÅMean ± sdd�Y�Ã|��ÄWY�Y���Ã�Zf��d»Ô��ÊÀ »�t����Y{É�����!P��Ê»�½Z�¿�Y��|Å{�  
 

�hv]  
d§Z]�Ê���]�ÃÁ�³� �{��Y�°¿Za�Ê�ZÀ��Ã�Z��� Z]� Ã|�� �Z¼Ìe���
Ê»� ½Z�¿� |ËÂ���¶¯� {Y| e� ,�ËY�m� Ã�Y|¿Y� Ã�Z��� ¾ËY� Ä¯� |Å{

µÂ¸���Ä]�Êf]ZË{�ÃÁ�³�Ä]�d^�¿�Y��Ê·Â¸���Ìj°e�½Y�Ì»�Á��ËY�m�ÉZÅ
ÊÀ »� �Â��{Ê»��ËY�§Y�É�Y�|ÀÅ{���ÉÁ���]�Ä¯�ÊeZ¬Ì¬ve�ÄnÌf¿��{

�ÊÀ£�ÃZÌ³�¾ËY�Ä¯�d�Y�Ã|Ë{�³��z�»�Äf§�³�c�Â��|ËÂ��ÃZÌ³
Ê»�¾Ìf��WÂ¯��Ì�¿�É|ÌWÂ¿ÁÔ§�cZ^Ì¯�e��Y�|�Z]���½Y�Z°¼Å�Á��]Âe

�µZ���{�����z]��{�{ÂmÂ»�cZ^Ì¯�e�ÊËZ�ZÀ���{�,���¦¸fz»�ÉZÅ
��Y�³�|ËÂ��ÃZÌ³�Ã|¼��Ä¯�|¿{�¯��¯�e�¾Ë�e�ÃZÌ³�¾ËY��{�{ÂmÂ»�\Ì

±�]��{��Â�y�Ä]�Ä¼Å��Y��Ì]�Á�d�Y�¾Ìf��WÂ¯�|ÌWÂ¿ÁÔ§��ÉZÅ
Ê»� d§ZË� |ËÂ��{Â�� ��{� Ã|�� ¹Zn¿Y� cZ¬Ì¬ve� lËZf¿�invitro�

ÁinvivoÊf¿M�dÌ·Z §�,�Ê»�½Z�¿�Y��\Ì¯�e�¾ËY�Ê¿Y|Ì�¯Y��|ÀÅ{����� 
�µZ���{�½Y�Z°¼Å�Á�ÂÌ·Y�Â¿�����¾Ìf��WÂ¯�Ê¼�Ì¸³ÂbÌÅ��iY�,

c���{�Y��ÅÊf]ZË{�ÉZ�|¿{�¯���Y�³�,cY�|ÌÅÂÀ»�½Z�¯Â·M�Z]�Ã|���
�]��µÁ�f�¸¯� ,½Ây� |À«� ½Y�Ì»� ¾Ìf��WÂ¯� ªÌ¬ve�¾ËY� ÄnÌf¿��Z�Y
ÁLDL�ÊÀ »�c�Â��Ä]�Y��Ê»���Ê»��ÅZ¯�É�Y{��|Å{�������lËZf¿

� µZ�� �{� �Ì¿� ½Y�Z°¼Å� Á�µZ�Á�ªÌ¬ve�����|�� �iY� �Y�Ê¯Zu� ,
�c�� �{� ¾Ìf��WÂ¯� Êf]ZË{��Y� Z]� Ã|�� Êf]ZË{� ÉZÅ�¾Ì�ÂeÁ�Âfa�f

Ê»�� |�Z]����� ¬Ì¬ve� ½ÂÀ¯ZeÊ�d§Z]� �]� Y�� |ËÂ�� Ã�Z��� �iY� Ä¯�
���]� {�Â»� Ã|Ë{�\Ì�M��Y�°¿ZaÊ�Ã|�¿� ¹Zn¿Y� ,|�Z]� Ã{Y{� �Y�«�

d�Y�����]�Ä]�ÄmÂe�Z]�Z»YÊZÅ�É�ÊËÁ�Y{�½ZÅZÌ³��ËZ���]�Ã|��¹Zn¿Y�
»Êd¨³� ½YÂe�Ä¯�Êf¿M� cZ^Ì¯�e��½Y|Ì�¯Y��Á� ºÌ»�e� �iY� ÊÅZÌ³�

�Z]��� �]� É�Z�µÂ¸�d§Z]� Á� ZÅ�� \Ì�M� ÉZÅ�|¿�Y{� Ã|Ë{� ��¾ËY
Êf¿M�½Y|Ì�¯Y�¹ZÌa� ÉZÅ�Ì�»� �]� �iY� Z]� ZÅ���ËY�§Y� ,Ê·Â¸�� Ê¿Z��
�Y|¬»mRNA�Ê»�¶¼��Ê·Â¸��ºÌ�¬e��ËY�§Y�¾ÌÀr¼Å�Á�|ÀËZ¼¿� 
��µZ���{�µÂÅ�Á�ÉZÅ����|¿{�¯�½ZÌ]����ËY����{�Ä¯invitro�

| e��ËY�§Y�\^�� ,¾Ì��WÂ¯� Z]�c��Ê�Y�°¿Za� �ËY�m��Z¼Ìe�¾ËY� {Y
Ê»��ËY�m�{{�³��|À¿Z¼Å��ËY�§Y�d¸��Ä]�¶¼��¾ËY��É�Z���DNA��{

µÂ¸��Ê»� c�Â�� Ê�Y�°¿Za� �ËY�m� ÉZÅ�� {�Ì³���� ���]���Z�Y
ÃZÌ³� Ã�Z��� ½Y�Z°¼Å� Á� Êe�YÁY�¯Zq� ��Y�³Pterocarpus 

marsupiumc���Y�°¿Za�d§Z]� �]�Ê¼Ì»�e�Á�Êf�Z¨u��iY���ÉZÅ
{�Y{�cY�|ÌÅÂÀ»� ½Z�¯Â·M� Z]� Ã|�� Êf]ZË{� �»�Ã�Z��� ¾ËY� �iR»� Ã{Z

ÊaY�µÂ¸���]�Ê¼Ì»�e��iY�ÉY�Y{�Á�d�Y�¾Ì�eZ¯��Z]�Ä ]̧Z¬»��{�Zf]�ÉZÅ
Ê»�cY�|ÌÅÂÀ»�½Z�¯Â·M���Âe�Ã|��LZ¬·Y�\Ì�M��Ê���]��Y�Ä¯�|�Z]

d§Z]� lËZf¿�� d�Y� Ã|»M� d�{� Ä]� Ê�ZÀ�������Gymnema 

sylvester ��½YÂÀ��Ä]�|ÀÅ��{�Ä¯�d�Y�Êf]ZË{�|��ÊËÁ�Y{�½ZÅZÌ³��Y
Ä]� Z»�Â³d�Y�Ã|��ÄfyZÀ��|À«�Ã|¿�]�¾Ì]��Y�ÊÀ »�� ��±�]�Ã�Z��

c���Y�°¿Za� �{� ÃZÌ³� ¾ËY��¾ÌÀr¼Å� Á� �ËY�m� {Y| e� ,Êf]ZË{� ÉZÅ
µÂ¸��{Y| e�Ê»��ËY�§Y��]Y�]�Á{�½Y�Ì»�Ä]�Y��Zf]�ÉZÅ�|Å{���¾ÌÀr¼Å

�®Ë�ve� Y��½�Á|¿Y�¾Ì·Â�¿Y� |Ì·Âe� Zf]� µÂ¸�� �]� �iY� Z]� Ã�Z���¾ËY
Ê»�|À¯��Zf]�µÂ¸��dÌ·Z §��ËY�§Y�|Ìfba�ÉÓZ]�½Y�Ì»�Z]� C�Ê»����¶]Z«

�d�Y�Ã|ÅZ�»���Á����� 



�Ã�Á{��Ë�^e�Ê°��a�¹Â¸��ÃZ´�¿Y{�Ê°��a�Ä¸n»���Ã�Z¼�������Á��}M{É��������������������������                 �������  ���� ���  �É{Z]M{Â¼v»�É|¼uY�¶³�Z¿����  

 

     �µZ���{�½Y�Z°¼Å�Á��Y{Â¸m�ªÌ¬ve�ÄnÌf¿�����¾ËY��Y�Ê¯Zu�
Ä¯�d�Y�µÂ¸���]� �iY� �{�ÊÆmÂe�¶]Z«� �iY� �Ì����ÅZ¯� Á� Zf]�ÉZÅ

{�Y{�½Ây�|À«�½Y�Ì»� ��½Y�Ì»�Ä]� ÃZÌ³�¾ËY������Ä]�c��½|]�½�Á
c��ÊËY~£�ºË���Ä]�Ê·Â¼ »�c�Â���½Z�¯Â·M�Z]� Ã|��Êf]ZË{�ÉZÅ

|Ë{�³�Ä§Z�Y�cY�|ÌÅÂÀ»��Ê���]�lËZf¿��{Y{�½Z�¿�Ê�ZÀ��d§Z]�ÉZÅ
ÊÀ »��iY�ÃZÌ³�¾ËY�¥��»�Ä¯���ËY�m�Ê¼nu�º Ȳ�e��ËY�§Y��{�É�Y{
µÂ¸��Ê¼nu�º Ȳ�e�,�Y�°¿Za�µÂ¸��{Y| e�d^�¿�Á�Zf]�ÉZÅ��Zf]�ÉZÅ

µÂ¸��Ä]��{�Y{�Z¨·M�ÉZÅ������Ã{Y{�½Z�¿�cZ¬Ì¬ve��Ä¯�|¿Yc���{��ÉZÅ
Êf¿M� Z]� Ã|�� �Z¼Ìe� Êf]ZË{�µÂ¸�� {Y| e� ½Y|Ì�¯Y���Â�� Ä]� Zf]� ÉZÅ

ÊÀ »�Ê»��ËY�§Y� �Y{�� |]ZË��� ��µÂ¸�� Ã{Âe��ËY�§Y��|Àq� Ä]� Zf]�ÉZÅ
Ê»�c�Â���Á���Y�|Àe�Z^��Ä¯�{�Ì³�  

�� µÂ¸���Ìj°e��ËY�m��{�Äf§ZË��ËZ¼e�ÉZf]�ÉZÅ 
�� µÂ¸�� �ËZ¼e�µÂ¸�� ZË� Á� É{ZÌÀ]� ÉZÅ��Ìa� ÉZÅ��Ä]� Ã�Ë�m� �Z�

µÂ¸��Zf]�ÉZÅ 
�� µÂ¸���ËZ¼e�µÂ¸��Ä]�Ê�Y�°¿Za�ÉY�n»�ÉZÅ��Zf]�ÉZÅ����Á���� 

�µZ���{�½Y�Z°¼Å�Á�Êm�À]������{� ,Ä¯�|¿{�¯���Y�³�
c���Y�°¿Za�µÂ¸��,Êf]ZË{�ÉZÅ��Ìa�ÉZÅ���ËZ¼f»�Ã�Ë�m�¶yY{��Z�

Ê»�{ZnËY�Y��|Ë|m��ËY�m�Á�Ã|���|ÀËZ¼¿������  

�Ì³�ÄnÌf¿É�  
     ��iY�ªÌ¬ve�¾ËY��{Ã�Z���ºÌ»�e�Á�É�Z��Z]��]�|ËÂ��Ê¸°·YÁ�|ÌÅ�

�Ã|Ë{�\Ì�M�Ê�Y�°¿Za��ËY�mc���{�Êf]ZË{�ÉZÅÃ|��|��Ã{Y{�½Z�¿���
Ã�Z���¾ËY�µÂ¸��¶¯�{Y| e�,Ê�Y�°¿Za��ËY�m�Ã�Y|¿Y��ËY�§Y�\^����ZÅ

Ê»�Ã|Ë{�\Ì�M�d§Z]�Ê·Â¸���Ìj°e�½Y�Ì»�¾ÌÀr¼Å�Á�{Â��� 
Ê»���¿�Ä]�µÂ¸��{Y| e�Á��ËY�m�Ã�Y|¿Y��ËY�§Y�|�����Ìj°e�ÄnÌf¿��{�ZÅ

µÂ¸��Ê«Z]� ÉZÅ�Ê»� c�Â�� Ã|¿Z»��¹Y|¯� Ä¯� �Â�Â»� ¾ËY� Z»Y� ,{�Ì³
�¾ËY�ÉY�]�µÂ¸��t����{�Á�{�Y{�Y���iY�¾ËY�Ã�Z����{�{ÂmÂ»�\Ì¯�e

Ê»�Ã{Z¨f�Y�Ê¼�Ì¿Z°»�Äq��Y�¶¼���ÄÀÌ»��¾ËY��{�Á�d�Ì¿�¾�Á��|À¯
�f�Ì]�cZ¬Ì¬ve�¹Zn¿Y�Ä]��ZÌ¿Éd�Y���y�]Ê�ÄÀÌ»��¾ËY��{�cY{ZÆÀ�Ìa�

��Y�|Àe�Z^�  
�� Ã�Z����iR»�\Ì¯�e�É�Z�Y|m�Á�ÊËZ�ZÀ���Á�ºÌ»�e��{�|ËÂ��

�Z��Z]Éd]ZË{��ËY����{�Ã|Ë{�\Ì�M��Y�°¿Za�d§Z]� 
�� Ã�Z��� �iY� Ê·Â°·Â»� º�Ì¿Z°»� Ê���]���]� |ËÂ�� Ê¸°·YÁ�|ÌÅ�

c��Ã|Ë{�\Ì�M��Y�°¿Za�d§Z]�Ã|��Êf]ZË{�ÉZÅ 

References 
 

1. Sabu MC, Kuttan R. Anti-diabetic activity of medicinal 
plants and its relationship with their antioxidants 
property. Ethnol 2002; 81(2): 155-160� 

2. Alan L, Miller ND. Antioxidant�flavonoids �� structure, 

function�and�clinical�usage. Alt Med Rev 1996; 1(2): 
103-111� 

3. Chase C. Antioxidant ability of medicinal plants in the 
treatment of diabetes. Available: Http://www. 
herbalgram. org (Accessed November 2002). 

4. Kaneto, H. Yoshitaka, K. and Miyagava, J.I. Beneficial 
effects of antioxidants in diabetes. Possible protection 
of pancreatic cells against glucose toxicity. Dib 1999; 
48: 2398-2406� 

5. Soto C, Recoba R, Alvarez C. Silimarin increase 
antioxidant enzymes in alloxan - induced diabetes in 
rat pancreas. Comp Biochem & Phy PC 2003; 136: 
205-212� 

6. Koya D, Hayashi K, Kitada M, Kashiwagi A, Kikkawa 
R, Haneda M. Effects of antioxidants in diabetes-
induced oxidative stress in the glomeruli of diabetic 
rates. America Soc of Neph 2003; 14: 5250-5253� 

7. Ayzddust M, Mehrabany M. Pharmacopeia of the Iran 
plant (dill). Tehran, Department of Health and Medical 
Education: Department of Food and Drug 
Administration 1381; 2: 511-506 (Persian). 

8. Mozaffarian V. Culture of Iran plant names: Latin, 
English, Farsi. Tehran, Dictionary Pub 1375; 44: 173 
(Persian). 

9. Aeenehchy Y. Materia Medicine and Medicinal Plants 
of Iran. Tehran, Publishing and Printing Institute of 
Tehran University 1370; 10: 68. (Persian) 

10. Zargari AA. Medicinal Plants. Tehran, Publishing and 
Printing Institute of Tehran University 1370; (43&48): 
528-531 (Persian). 

11. Govahi AA. A Natural Treatment: Natural alternative 
to chemical drugs. Tehran, Publication of Bureau of 
Islamic Culture 1377; 253-254 (Persian). 

12. Yazdanparast R, Alavi M. Antihyperlipidaemic and 
antihypercholestrolaemic effects of Anethum 
graveolens after the removal of furocomarins. Cyto 
2001; 105(410): 185-191� 

13. Delaquis PJ, Stanich K, Girard B, Mazza G. 
Antimicrobial activity of individual and mixed 
fractions of dill, cilantro, coriander and eucalyptus 
essential oils. F Microb 2002; 74: 101-109� 

14. Hosseinzadeh H, Karimi GhR, Ameri M. Effects of 
Anethum grave lens seed extracts on experimental 
gastric irritation models in mice. Biom Cent Pharm 
2002; 1-5� 

15. Teuber H, Herrmann K. Flavone glycosides of leaves 
and fruits of dill (Anethum graveolens). phenolics of 
spices . Zleb fsc 1978; 30(2): 101-104� 

16. Zaman RU, Shoaib Akhtar M, Shafiq Khan M. 
Preliminary evaluation of Anethum graveolens fruit in 
Indomethacin-ulcer-induced rats. Biol Sci 2004; 4(2): 
151-156� 



����d§Z]�Ê���]��Y�°¿Za��¿ZÅ�´¿Ó��ËY�m�Ê�ZÀ� 

 

17. Nuraliev IN, Avezov GA. The efficacy of quercetin in 
alloxan diabetes. EKSp Klinic Farm 1992; 55: 42-44� 

18. Vessal M, Hemmati M, Vasei M. Antidiabetic effects 
of quercetin in streptozotocin-induced diabetic rats. 
Comp Biochem & Phy 2003; 135: 357-364� 

19. Hii CS, Howell SL. Effects of epicatechin on rat islets 
of langerhans. Dia 1984; 33(3): 291-296� 

20. Chakravarthy BK, Gupta S, Gambhir SS, Gode KD. 
Pancreatic beta cell regeneration in rats by epicatechin. 
Lancet 1981; 1: 759-760� 

21. Murakami N, Murakami T, Kadoya M. New 
hypoglycemic constitiuents in gymnemic acids from 
Gymnea sylvestre. Chem & Pharm Bul 1996; 471- 
496� 

22. Shanmugasundarm ER, Gopinath KL, 
Shanmugasundarm R, Rajendran VM. Possible 
regeneration of the islets of Langerhans in 
streptozotocin - diabetic rats given Gymnema sylvestre 
leaf extracts. Ethnopharm ������30(3): 265-279� 

23. Jelodar GA, Maleki M, Motadayen MH, Sirus S. Effect 
of fenugreek, onion and garlic on blood glucose and 
histopathology of pancreas of alloxan-induced diabetic 
rats. Med Sci 2005; 59(2): 64-69. 

24. Li M, Miyagawa J, Yamamoto K, Moriwaki M. Beta 
cells neogenesis from ducts and phenotypic conversion 
of residual islets cells in the adult pancreas of glucose 
intolerant mice induced by selective alloxan perfusion. 
Endo 2002; 49(5): 561-572� 

25.  Waguri M, Yamamoto K, Miyagawa JJ. 
Demonstration of two different process of beta cell 
regeneration in a new diabetic mouse model induced 
by selective perfusion of alloxan. Available: 
Http://www.google.com (Accessed December 1997). 

26. Banerjee M, Bhonde RR. Islet generation from intra 
islet precursor cells of diabetic pancreas: in vitro 
studies depicting in vivo differentiation. Panic 2003; 
4(4): 137-145� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


