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dÌ§Â·ZÅ�ÃZÌ³�Ê¼Ë�¿M��À¯YÁ  Parl. Aeluropus littoralis�d^�¿  
��É�Â��¦¸fz»�ÉZÅ��Àe�Ä])NaCl(  

  
¹.�Ê��|»�©�, .�.�Ã{Y��d¼ ¿� ¥�Á.�½ZË{Y�»�  

  

�- |��Y�Ê�ZÀ��Z¯�ÄfyÂ»M��¿Y{ �É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{                           �- {Zf�Y �Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{É�Z��Ê Ì^���]ZÀ»  
�- �ZË{Zf�Y É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{  

  

          d§ZË�{�xË�Ze :��/�/���������Ë~a�xË�Ze :��/�/��  
  
  

�Ã|Ì°q  
     ½�Ì�¯Y�{Y�M�ÉZÅ�µZ°Ë{Y� )ROS(��¶yY{�[M�ÉZÅ�µÂ°·Â»��Y�Êf�Ë��Ì£�Á�Êf�Ë��ÉZÅ��Àe��ËY���dve

Â]Zf»�ÉY�]� Á� Ã|��ªf�»�Ê·Â¸��ZÅ�µZ°Ë{Y��¾ËY� ��»�cY�iY� �Y�Ê�z]� Z»Y� ,|À�Z]�Ê»� �ÁM�½ZË��Ê·Â¸��º�Ì·
�|ËZ�¯Y�aÂ��½Âq�Êf¿Y|Ì�¯Y�Êf¿M�ÉZÅ�ºf�Ì��Ä¸¼m��Y�½ZÅZÌ³�Ê¼Ë�¿M��Ì£�Á�Ê¼Ë�¿M�ÉZÅ�º�Ì¿Z°»�Ä¸Ì�Â]

,�ÓZeZ¯�,�ZeÂ¼�Ë{ �|¿{�³�Ê»�ÊjÀy��Y|Ì�¯Y�a�cZ]�Â°�M�Á��Y|Ì�¯Y�a .Ì§Â·ZÅ��Ì·Y�ÂfÌ·��ÂaÁ�·M�ÃZÌ³��Y�Êf
d�Y�½ZÌ»|À³�Ã{YÂ¿Zy É�Â��|¿YÂe�Ê»�Ä¯ )NaCl (��Y��eÓZ]�t���Ze�Y�mM ����|À¯�¶¼ve��Ã|ÀÅ{�½YÂÀ��Ä]�Á 

{�Ì³��Y�«�Ã{Z¨f�Y�{�Â»�cÔ£�sÔ�Y�ÉZÅ�Ä»Z¿�]��{�É�Â���Àe�Ä]�¶¼vf»�ÉZÅ�½� .�Ê���]��Y�Ê��Y�³�½ÂÀ¯Ze
d�Y� Ã|Ë{�´¿� ÄWY�Y� ÃZÌ³� ¾ËY� Êf¿Y|Ì�¯Y� Êf¿M�dÌ·Z § .� ¾Ë|]� �Â�À»�Ê�ËZ»�MµZ�� �{ ������ÃZ´�ËZ»�M� �{

Á�d§�³�¹Zn¿Y�É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{�cZ^¯�»�Á�l¿�]�Ã|°�ÅÁ�a�®Ì¿ÂaÁ�|ÌÅ ��dÌ·Z §
� �ÓÂ»�Ê¸Ì»�|����Á�|��ZÆq� ,d�ËÁ{� ,�¨��sÂ����{� ÃZÌ³�¾ËY�d¿Y|Ì�¯Y�Êf¿M�ÉZÅ�ºË�¿MNaCl��Ã�Z]� �{

�Ê¿Z»����Á��Àe�µZ¼�Y��Y�| ]��Á���[ÁZÀf»�Ä¸�Z§�Ä])���d�Z� (|Ë{�³�É�Ì³�Ã�Y|¿Y. �½Z�¿��¿ZË�YÁ�ÄË�ne�lËZf¿
{Y{�ºË�¿M�ÉY�]�½Z»��Á�É�Â��¶]Z¬f»�cY�iY�Ä¯ �ÉZÅÄ ·Z�»�{�Â»�ÊÀ »�É�Z»M���¿��Y �d�Y�Ã|���Y{)��/�=á .(

�¾ÌÀr¼Å|Ì�¯Y�a�Ê¼Ë�¿M�dÌ·Z §�Ä¯�|Å{�Ê»�½Z�¿�lËZf¿ �Ze��Y���Ze��ÓZeZ¯�,�]Y�]��M�,�]Y�]|Ì�¯Y�a�cZ]�Â°� ��Y
�Ze����Ze��ZeÂ¼�Ë{�|ËZ�¯Y�aÂ��Á��]Y�]�/���ÉZÅ��Àe��{�\Ìe�e�Ä]��]Y�]����,����,�����Á������ËY�§Y��ÓÂ»�Ê¸Ì»

d§ZË .�Á�É�Z�Y|m�,ÊËZ�ZÀ��,ÃZÌ³�¾ËY�d¿Y|Ì�¯Y�Êf¿M�ÉZÅ�ºË�¿M�|Ë|��dÌ·Z §�Á��ËZ»�M�¾ËY�lËZf¿�Ä]�ÄmÂe�Z]
É�Â��¶¼ve��{��iÂ»�ÉZÅ�½��µZ¬f¿Y�ÃZÌ³��YAeluropus littoralis Parl. �ÄfzË�Y�e�½ZÅZÌ³�|Ì·Âe��{�|¿YÂe�Ê»�,

�Ê�Ìv»�ÉZÅ��Àe�Ä]�¶¼vf»{{�³��«YÁ�|Ì¨» .  
  

ÉZÅ�Ã�YÁ�É|Ì¸¯ :,Ê¼Ë�¿M��À¯YÁ  É�Â���Àe,�dÌ§Â·ZÅ�ÃZÌ³�Ì·Y�ÂfÌ·��ÂaÁ�ÂX·M�,  
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Ä»|¬»   

     �,É�Â�� Ä¸¼m� �Y� Ê�Ìv»� |�Z�»Z¿� ¶»YÂ�
� �Â¿� ,Ê°�y�ÅZ¯� ¶»YÂ�� ¾Ë�f¼Æ»� ,c�Y�u� Á 

|À�Z]� Ê»� ZÌ¿{� �{� Ê�Y��� ½ZÅZÌ³� cY|Ì·Âe .�{  
,Ã|�� �¯}� {�YÂ»� ½ZÌ» ��¶»Z�� ¾Ë�f¼Æ»� É�Â�  

��Z¼�� Ä]� ½ZÆm� �{� É��ÁZ�¯� Ã|ÀÀ¯� |Ë|Æe  
� {Á�� Ê»)�� .(�ÉZÅ� Ä^Àm� ¾Ë�f¼Æ»� �Y� Ê°Ë

�Ä]� d^�¿� ½ZÅZÌ³� É�Z�� ¹ÁZ¬»� ÉY�]� ÊeZ ·Z�»
ÀËY�§� ÊËZ�ZÀ�� Á� Ä ·Z�»� ,É�Â�� �Àe�|

d�Y�É�Â���Àe��Y��iPf»�Ê°Ë�Â·ÂË�Ì§ .  
     �º�Ì¿Z°»� �]� ¦¸fz»� �Â�� Ä]� É�Â�

�Ä¿Â´ÀËY�Ã|¼��Ä¯�{�Y~³�Ê»��iY�ÃZÌ³�®Ë�Â·ÂË�Ì§
¶»Z��cY�iY :�-��h�Z]�®¼¿� ÉÓZ]� ÉZÅ�d�¸£

�dÌ·Z §� Á� {Â�� Ê»� ÃZÌ³� Ä]� É�¼�Y� ­Â�
�h�Z]�Á�|À¯�Ê»�º¯�Y����f�{��{�[M�ÊËZÌ¼Ì�

��{Ây��¿Z���Âe�µÂ¸��{Â��Ê»|Å|]�d�{��Y�Y .
�ÃZÌ³� �]�Ê°�y�cY�iY� Ä]Z�»� ÃZÌ³� �{�É�Â�� �iY

|�Z]�Ê» .�-�d�ÔaÁ�¸¯�Ê¿Á�{�ºnu��ÅZ¯-�
½�Ì�¯Y� {Y�M�ÉZÅ�µZ°Ë{Y��|Ì·Âe�h�Z]� �»Y�¾ËY� 

)ROS ({{�³�Ê» .�Ã|¿�Y{�Z]�{Ây�ZÅ�µZ°Ë{Y��¾ËY
|Àf�Å� �fÀ�Âf§ .ROS���Â�� Ä]� |À¿YÂe� Ê»� ZÅ

��¿Y�µZ¬f¿Y�Z]�d�ÔaÁ�¸¯��{�ºÌ¬f�»�Ã|��{Y�M�É
�|Ì·Âe� Á� ½�Ì�¯Y� ÉÁZu� {YÂ»� Ä]� ¶Ì§Á�¸¯� �Y

� {Y�M� ½�Ì�¯Y)Ê¼eY� ®e (��«Z¿��ÅZ¯� Z]� ZË� Á
�ºf�Ì�Âf§��{�½�Ì�¯Y�Ê·Â°·Â»I��Á�|¿Â��|Ì·Âe

� -�Ê¿ÂË� µ{Z e� ½{�� ºÅ�] -�� {ZË�� �Y|¬»NaCl�
�ÃÁÔ��Ä¯�|�Z]�Ê»�É�Â���Àe��Â¿�¾Ë�e��ËZ�  

  

É�Zf�ÂX»ÂÅ� ½{�� ºÅ�]� �]Na+�� ÁCl-��]�h�Z]� ,
Å� É�Zf�ÂX»ÂÅ� ½{�Ây� ºK+�� ÁCa2+���Ì¿  

{Â��Ê» .  
    ���ÅZ¯��{�d¿Y|Ì�¯Y�Êf¿M�ÉZÅ�ºË�¿M�dÌ·Z §

½�Ì�¯Y� {Y�M� ÉZÅ� µZ°Ë{Y�� �YÂ¿Y )ROS(���ZÌ�]
Á� Äf�Y{� dÌ¼ÅY �Ê�|ÀÆ»� ÉZÅ��Á�� Z]� Ã�Á�»Y

�¾ËY� dÌ·Z §��ËY�§Y� Ä��YÂ]� |¿Y� Äf�¿YÂe�®Ìf¿�
�É�Â���Àe� Ä]� Y�� ½ZÅZÌ³� �Y� É�ZÌ�]� ZÅ� ºË�¿M

vf»|¿�Z�� ¶¼ .��Z^e�Y� cZ ·Z�»� �j¯Y� �{
�d»ÁZ¬»�Á� ZÅ�ºË�¿M�¾ËY�dÌ·Z §�½ZÌ»�Ê¼Ì¬f�»
�Ã�ËÂ]� Á� Ê�Ìv»� ÉZÅ� �Àe� Ä]� d^�¿� ½ZÅZÌ³

d�Y� Ã|�� Ã|ÅZ�»� É�Â���Àe )�� .(�dÌ·Z §
�½�Ì�¯Y� {Y�M�ÉZÅ�µZ°Ë{Y�)ROS(��d�Y�¾°¼»

�½|�� |Ì�¯Y� ½Âr¼Å� ÊeZ»|�� �Á�]� \^�
� ,ZÅ|ÌbÌ·)�£� �ZfyZ�� �ÌÌ¤e� Ä]� �nÀ»�Ä¯��{� Á� LZ

{Â��Ê»�½M�Ê´q�Zb°Ë�Ê³|Ì�Za�ºÅ��Y�ÄnÌf¿(,  
�½|�� |Ì�¯Y� Á� ZÅ� ¾ÌXeÁ�a� ½Z¼fyZ�� �ÌÌ¤e

� ¶Ë�|Ì¨·Â�� ÉZÆÅÁ�³) -SH(�½|�� µZ §� �Ì£� ,
Á� ½|�� ²¿�� Ê]� ,ZÅ� ºË�¿M �¾f§�� ¾Ì]� �Y� ZË  

�cZ^Ì¯�e� �ËZ�� Á� ¶Ì§Á�¸¯� |À¿Z»� ÊWZÅ� Ä¿Y|´¿�
�Ä]� ¹ÁY|»� Ä¸¼u� ¾ÌÀq� ºÅ� Á� ÉY� Ã�Ì´¿�

j»�Ê·M�ÉZÆ·Â°·Â»¶DNA ���µÔfyY� ÄnÌf¿� �{� Á
�ÉZÅ�Äf����{ DNA{{�³ )�� Á ��(.��½ZÅZÌ³

�ÉY�Y{�,Ã|��{ZnËY�ÂÌeY|Ì�¯Y��Àe�Z]�Ä¸]Z¬»�ÉY�]
�ÊËY�Z¯� Z]� Ê¼Ë�¿M�cÁZ¨f»�Ê�Z§{�ÉZÅ� � ºf�Ì�
�Y��{Y�M�ÉZÆ·Z°Ë{Y��|À¿YÂe�Ê»�Ä¯�|À�Z]�Ê»��Ì¤f»

|ÀÀ¯�ÊjÀy� ZË� Á� Ã{�]�¾Ì]� �Y .�ÉZÅ�ºf�Ì��¾ËY  
  1- Reactive Oxygen Speices (ROS) 
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aÂ�� ¶»Z�� Ê�Z§{� �ZeÂ¼�Ë{� |Ì�¯Y� �)SOD(�,
� �ÓZeZ¯)CAT(� ,� �Y|Ì�¯Y�a�cZ]�Â°�M)APX (�Á  

� �Y|Ì�¯Y�a)POD (|À�Z]� Ê» .�¾ËY� �]� ÃÁÔ�
M� ¶»Z�� Ê¼Ë�¿M� �Ì£� ÉZÅ� ºf�Ì��,cZ]�Â°�

� Ä«�¨f»� cZ^Ì¯�e� Á� ZÅ|ÌWÂÀeÁ�Z¯� ,µÁ�§Â¯Âe)��Y
ZÆÀ§�Ê¸a� Á� ZÆ·ÂfÌ¿Z»� ,ZÅ|ÌWÂ¿ÁÔ§� Ä¸¼m (��{� �Ì¿

¶Ìy{�É�Â���Àe�Z]�Ä¸]Z¬»��|À�Z]�Ê»)�(.  
     �Ê���]� ÉY�]� É{ZË�� cZ�ËZ»�M� ½ÂÀ¯Ze  

�¹Zn¿Y�É�Â���Àe�Ä]�d^�¿�½ZÅZÌ³�ÉZÅ��À¯YÁ
�d�Y� Äf§�³)�� ,�, ���� Á�� .(�¾ËY� �Y� É�ZÌ�]  

��Z�u�½ZÅZÌ³�½ZÌ»�Ä�ËZ¬»��Z�Y�]� ZÅ�½Â»�M
�Ã{Â]�É�Â���Àe�Ä]�Ê�Y���¶¼vf»�0Zf^�¿�¹Z«�Y�Á

d�Y .Z¨f»� �Zf§�� �Ì·Z¿M�µZj»�½YÂÀ�� Ä]�ÄmÂ³�cÁ
�½M�É�Â��Ä]��Z�u�d¿ZeÂ»�®Ë�Á�Ê�Y���Ê´¿�§

)�� Á �� (�¶¼vf»�Ê�uÁ�Âm�½ZÌ»�Ä�ËZ¬»�ZË�Á
�Ê�Y���Ä¿Â³�Z]�É�Â��Ä])�� Á �� (�½YÂe�Ê»� Y�

{�]� ¹Z¿ .�¾f§ZË� ÉY�]� ,�´Ë{� Ê¬�À»� �Á�� Z»Y
�½ZÅZÌ³�Ê���]� ,É�Â�� Ä]�¶¼ve�ÉZÅ� º�Ì¿Z°»

� d�Á{� ®¼¿)Salt loving plants (�ZË  
�ZÅ�dÌ§Â·ZÅ)Halophytes (d�Y .  

     ÃZÌ³ Aeluropus littoralis (Gouan) �®Ë
�Z]� ÉY� Äb·� ®e� �Y{� ¹Á�Ë�� Ä·Z�� |Àq� dÌ§Â·ZÅ

� É�fÀ�Âf§� ºf�Ì�C4�� |�Z]� Ê»)�� (�Ä¯  
É�Â�� |¿YÂe� Ê» )NaCl (��Y� �eÓZ]� t��� Ze� Y�

mM ����|À¯� ¶¼ve .�Ä]� |¿YÂe� Ê»� ÃZÌ³� ¾ËY
��{� Á� {�Ì³� �Y�«� Ã{Z¨f�Y� {�Â»� Ä§Â¸�� ½YÂÀ�  
�Z]� ®�y� ª�ZÀ»� �{� Á� �Â�� �ZÌ�]� ÉZÅ� ­Zy

� �Y� �f¼¯� Ä¿ÓZ�� Ê³|¿�Z]������{� ZË� �f»� Ê¸Ì»
|À¯�|����Â��[M�ÉZÅ�©ÔeZ].��|À¿Z¼Å�ÃZÌ³�¾ËY

�Z]� ®qÂ¯� ¹Â¿�� ÉY�Y{� ZÅ� ÄÀÌ»Y�³� �ËZ�
2n=2x=14�� {Á|u� �{� Á� ¹Á�Â»Á�¯342 Mb 

){Â��Ê»�Ã{��¾Ì¼ze (�|�Z]�Ê»)�� .(  
     �]� ,�ÅÁ�a� ¾ËY� ¹Zn¿Y� �Y� ¥|Å�dÌ·Z §� Ê��

�Ä]��À¯YÁ��{��iÂ»�Á�Ê¸�Y�ÉZÅ�d¿Y|Ì�¯Y�Êf¿M
dÌ§Â·ZÅ� ÃZÌ³� �{� É�Â�� �Àe  

Aeluropus littoralis�|�Z]�Ê».  
  

�ZÆ�Á��Á�{YÂ»  
     �Àe�µZ¼�Y� Á�ÊÅZÌ³�{YÂ»: �ÃZ»�¾Ë{�Á�§� �{
µZ� ���� �ÉZÅ� ½Â¸¯� �Y� ½Z�¼Å� ÉZÅ� Ä¼¸«

�cZ^¯�»� Á� l¿�]� Ã|°�ÅÁ�a� Ä¿Zz¸³� �{� {ÂmÂ»
¯� ¹Â¸�� ÃZ´�¿Y{�É�Z�� Ê Ì^�� �]ZÀ»� Á� É��ÁZ�

�µZ¬f¿Y�|À¸³ÂÅ�®Ì¿ÂaÁ�|ÌÅ��Ìv»�Ä]� Á�[Zzf¿Y
d§ZË .��Àe� ,½ZÅZÌ³�ÊËY��Ä�Ë�� �Y��a� ÃZ»�®Ë

�ÊÀ Ë� ,|Ë{�³�µZ¼�Y�ÊÅ{�Z�Za�c�Â��Ä]�É�Â�
Ä¿Y�Á� mM ��� �®¼¿��YNaCl��|����Ìv»�Ä]

|��Ä§Z�Y�½ZÅZÌ³ .�Ê¼Ë�¿M�cZ ·Z�»�½ZÅZÌ³�ÉÁ�
� �Àe� dve�� , ���� , ����Á ���   

��ÓÂ»�Ê¸Ì»NaCl��Ê§{Z�e�0Ô»Z¯�s���\·Z«��{�Á
�Z]��|��¹Zn¿Y��Y�°e. 

     ¾ÌXeÁ�a� kY�zf�Y :�Á� �Â»M� �Á�� �Z�Y�]
� ½Y�Z°¼Å)� (��aÂ�� ÉZÅ� ºË�¿M� kY�zf�Y� dÆm

� �ZeÂ¼�Ë{� |Ì�¯Y)SOD(� �ÓZeZ¯� ,)CAT (�Á
�Y|Ì�¯Y�a(POD) , �/�����{� Ã�Ze� ±�]� ¹�³

� �ËZ»� ½�Á�fÌ¿)�Y� ÊÀÌq� ÉZÅ� ½ÁZÅ��{��� ¶^«
|¿|��Ã{Y{��Y�«�xË�ÉÁ��Á�Ã|�(���{Âa�Á�Ã|ÌËZ�

|Ë{�³� ÃZ´¿M� ,�/��¶»Z�� {��� �§Z]� �fÌ·� Ê¸Ì»              :
 100 mM Tris�HCl (pH 8.0)�ÉÁZu� Ä¯
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Parl.

 
Aeluropus littoralis

 
10 mM EDTA50 mM KCl 

20 mM MgCl20.5 mM PMSF

1 mM DTT0.1% (v/v) Triton X-100

10% (w/w) PVP

APX

 

mM50

g 

 

50 mM potassium phosphatepH 7.8

0.1 mM EDTA13 mM l-methionine

 

2 M riboflavin

 

75 M NBT 

50 mol

 

m 2 s 1

 
560 nm

50 mM 

sodium phosphatepH 7.0

100 l 

mol

o-dianisidine (33 -dimethoxybenzidine)

460 nm

 

20 mM phosphate 

buffer  1 mM dianisidine, 3 mM H2O2

50 l

mol

 

50 mM potassium 

phosphate buffer (pH 7.0)0.5 mM
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� ,cZ]�Â°�M 0.1 mM�ºË�¿M� Á�½�Á�|ÌÅ�|Ì�¯Y�a
��{���{Â]��{Y�´Ìf¿Z��Äm�{ .�|Ì�¯Y�a�¥��»�Z]

�[~m� �Y|¬»� ,|Ì�Y�®Ì]�Â°�M� ��Âe� ½�Á�|ÌÅ
� �{����|]ZË� Ê»� �ÅZ¯� �f»Â¿Z¿ .�¾ËY� ½Y�Ì»

[~m�\Ë����{��ÅZ¯ 2.8 mM−1 cm−1��[��
{{�³� Ê» .�cZ]�Â°�M� �Y� |uYÁ� ®Ë� dÌ·Z §

a�]� �Y|Ì�¯Y�½ÂÌ�Y|Ì�¯Y� ½Y�Ì»� �Z�Y  
1 µmol�{{�³� Ê»� Ä^�Zv»� Ä¬Ì«{� �{. �dÆm

�É�Z»M�ÉZÅ�Y�§Y� ¹�¿� �Y� ZÅ� Ã{Y{� ¶Ì¸ve� Á� ÄË�ne
EXCEL��ÁSPSS�|��Ã{Z¨f�Y .  

  
  

  

hv]�Á�lËZf¿  
     Á� É�Â�� �Z¼Ìe� �iY� �¿ZË�YÁ� ÄË�ne� lËZf¿  

  

ºË�¿M� dÌ·Z §� �]� `ÌeÂ¿�� ÉZÅ�d¿Y|Ì�¯Y� Êf¿M
,�ÓZeZ¯ Y|Ì�¯Y�a,� �Á� �Y|Ì�¯Y�a� cZ]�Â°�M

�ZeÂ¼�Ë{� |Ì�¯Y�aÂ��� µÁ|m� �{���Ã|�� ÄWY�Y
d�Y .�¶]Z¬f»�cY�iY� Ä¯�d�Y�½M� �Y�Ê¯Zu�lËZf¿

ºË�¿M� ÉY�]� ½Z»�� Á� É�Â��ÉZÅ� Ä ·Z�»� {�Â»��{
�µZ¼fuY�t����/��d�Y�Ã|���Y{�ÊÀ » .��lËZf¿

�ºË�¿M� �ZÆq� dÌ·Z §� Ä¯� {Y{� ½Z�¿� �ËZ»�M
� ,�ÓZeZ¯� ,�Y|Ì�¯Y�a�|ËZ�¯Y�aÂ���Á� �ZeÂ¼�Ë{

� t��� �ZÆq� �{� �Y|Ì�¯Y�a� cZ]�Â°�M�� ,���,  
�����Á������ÓÂ»�Ê¸Ì»NaCl�Ê¿Z»��Ä¸�Z§� Z]� ,
���� Ê�� Á� d�Z����0Ô»Z¯� É�Ì³� Ã�Y|¿Y� �Á�  

�sÂ��� Ê»Z¼e� �{� 0Z^Ë�¬e� Á� d�Y� Ã{Â]� �Ì¤f»
d§ZË��ËY�§Y�É�Â�.   

µÁ|m �-�§{Z�e�0Ô»Z¯�s����{�Ä ·Z�»�{�Â»�cZ¨��ÉY�]��¿ZË�YÁ�ÄË�neÊ      
cZ ]�»�¾Ì´¿ZÌ»  É{Y�M�Äm�{  cY�ÌÌ¤e��^À»  

�Y|Ì�¯Y�a�cZ]�Â°�M  �ZeÂ¼�Ë{�|ËZ�¯Y�aÂ�  �Y|Ì�¯Y�a �ÓZeZ¯      
**���/���� **���/����  **���/����  **���/������  �  �É�Â���Z¼Ìe)�Âf¯Z§ A(  

**��/���  **���/��� **���/����  **���/������  �  ½Z»� )�Âf¯Z§ B(  
**��/��  **���/��� **���/���  **���/�����  ��  �iY �¶]Z¬f»A*B 

��/�  ���/�  ���/�  ��/�  ��  Z�y  
        ��  ¶¯  
��/�          ��/��             ��/�    ��/�    )%C.V(  

*
 �Á** :�µZ¼fuY�t����{�É�Y{�ÊÀ »�¾Ì^»�\Ìe�e�Ä]��/���Á��/��Ê» Á�|�Z] ns:�½{Â]��Y{�ÊÀ »��Ì£ Ê»�½Z�¿�Y��É�Z»M |Å{.  

  
 

     Ì¬ve�Ê�Â¿� Ä¯�d�Y� Ã{Y{�½Z�¿�¦¸fz»�cZ¬
�ÂÌeY|Ì�¯Y�ÉZÅ��Àe�Ä]�¶¼ve�¾Ì]�ÉÂ«��Z^e�Y
�Á�{Â��Ê»�{ZnËY�Ê�Ìv»�ÉZÅ��Àe�¶Ì·{�Ä]�Ä¯
��{�½Y|Ì�¯Y�Êf¿M�ÉZÅ�ºË�¿M�d�¸£� �{��ËY�§Y

�{�Y{�{ÂmÁ�Ã|ÀÀ¯��fÀ�Âf§�½ZÅZÌ³)����Á��(.   

  
  

dÌ·Z §�½Y�Ì»� Ä¯�|Å{�Ê»�½Z�¿��ËZ»�M�lËZf¿  
�¯Y�a� ÉZÅ� ºË�¿M� �Y� �a� �Y|Ì���Á� �Á�

� �Y��a� �ZeÂ¼�Ë{�|ËZ�¯Y�aÂ�����t��� �{� �Á�
��ÀemM ��� �Ä¯�Ê·Zu��{� ,|Ì����j¯Y|u�Ä]

��Y|Ì�¯Y�a� cZ]�Â°�M� Á� �ÓZeZ¯� ºË�¿M� ÉY�]
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�¶°�� -���ÂaÁ�·M�ÃZÌ³��{�É�Â��¦¸fz»�sÂ����{��ZeÂ¼�Ë{�|ËZ�¯Y�aÂ��ºË�¿M�dÌ·Z §�½Y�Ì»�cY�ÌÌ¤e�Ì·Y�ÂfÌ·.  

  
     ��ËY��� dve� �Y|Ì�¯Y�a� cZ]�Â°�M� ºË�¿M

� �Àe�����½Z�¿� Y�� Ê¼¯� dÌ·Z §� ,�ÓÂ»� Ê¸Ì»
{Y{ .� ÉZÅ� �Àe� �{� Z»Y����� Á���   
»d§ZË��ËY�§Y� c|�� Ä]� ½M� dÌ·Z §� �ÓÂ»� Ê¸Ì  
)�¶°�� .(,ºÅ{�YÁ{��Á���{ ��ºË�¿M�dÌ·Z §�½Y�Ì»

��ËY���dve400 mM NaCl��Ä]����|ÅZ���]Y�]  
|Ì�� .e��Àe� �{� �Ì¿��ËY�§Y�½Y�Ì»�¾Ì¼Å� 0Z^Ë�¬
����|��d^i�º����Á���{�Á��ÓÂ»�Ê¸Ì» .��¬¿

�|Ì�¯Y�a� ÄË�ne� �{� �Y|Ì�¯Y�a� cZ]�Â°�M� ºË�¿M
µÂÌ·ZÅ� Äy�q� �{� ½�Á�|ÌÅ-��ZÅ� c|»� �Y� Y{Z�M

d�Y�Ã|��ÄfyZÀ��¶^«  .��{�½Z¬¬v»�¾ËY��Y��Ìa
� Ä^Àa)��(� {Âz¿� ,)��(� l¿�]� ,)��(�, ��ÃZÌ³
dÌ§Â·ZÅMesembryanthemum crystallinum  

)��(�ÃZÌ³� ,Bruguiera parviflora )��(,��ÃZÌ³
dÌ§Â·ZÅ Crithmum maritimum )�(, ��c�}

)�� (�Âm�Á)�� (�d�{�ÊÆ]Z�»�ÉZÅ�Äf§ZË�Ä]��Ì¿
|Àf§ZË .½Z�¿� ÓZ]� ÉZÅ� ��Y�³� Á� ��Y�³� ¾ËY  

�Z]�Ä¸]Z¬»��{�Ê¼Æ»��¬¿�ºË�¿M�¾ËY�Ä¯�|ÀÅ{�Ê»

�Y� �Y� Ê�Z¿� ÂÌeY|Ì�¯Y� ÉZÅ� �Àe�É�Â�� ��f
{�Y{ .� �Àe� �{mM ��� �dÌ·Z §� ¾Ë�f�Ì]

�½Y�Ì»�Ä]�Á�º����Á���{��Y|Ì�¯Y�a���|ÅZ���]Y�]
|Ë{�³� Ã|ÅZ�» .��Y�½Z»��d�~³� Z]� �Ì¿� ZnÀËY� �{

� |�� Äf�Z¯� ºË�¿M� dÌ·Z §� c|�)� ¶°�� .(
�Ã|ÀÀ¯�ÄË�ne�ÉZÅ�ºË�¿M�¾Ë�f¼Æ»� �Y� �Y|Ì�¯Y�a

� d�Y� d�ÔaÁ�¸¯� �{� ½�Á�|ÌÅ� |Ì�¯Y�a)� .(
Å� Á� ¾Ì°�� ½Y�Z°¼)�� (�º«�� Á{� Ê���]� Z]� �Ì¿

�É�Â�� �Àe� Ä]� d^�¿� Âm� �Z�u� Á� ¶¼vf»  
mM NaCl ��� �{Á|u��ËY�§Y���dÌ·Z §�É�]Y�]

�º«�� �{� �Á��d¨Å� �Y��a� Y�� �Y|Ì�¯Y�a� Ê¼Ë�¿M
,|¿{Â¼¿� ��Y�³� ¶¼vf» ��Ä¯� {Â]� Ê·Zu� �{� ¾ËY

��ËY�§Y�½Y�Ì»º«���{��Y|Ì�¯Y�a�dÌ·Z §��Z�u�
��Àe�Z]�ÄÆmYÂ»�¹Z´ÀÅ�Ä]��� ��ÓÂ»�Ê¸Ì»��ZÌ�]

{Â]��f¼¯ .�½Y�Z°¼Å�Á��Â»M�¾]�cZ ·Z�»��{)�(, �
dÌ§Â·ZÅ� ÃZÌ³� �{� ºË�¿M� ¾ËY� dÌ·Z §� �Ì¿,  

 Crithmum maritimum�µZ¼�Y� �Y� �a� ÃZ»� Á{
,É�Â���Àe  ��� %{Y{�½Z�¿�Y���ËY�§Y .���¿�Ä]
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Crithmum maritimum
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Solanum pennellii

Crithmum maritimum

Crithmum maritimumC. maritime 

Plantago genus
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�¶°�� -��Ì·Y�ÂfÌ·��ÂaÁ�·M�ÃZÌ³��{�É�Â��¦¸fz»�sÂ����{��Y|Ì�¯Y�a�cZ]�Â°�M�ºË�¿M�dÌ·Z §�½Y�Ì»�cY�ÌÌ¤e.  

  
     �,cZ¨��¾ËY� �{�Ê Ì^���ÂÀe� Á�cÁZ¨e� {ÂmÁ

�ÉZÅ� Ä»Z¿�]� �{� �ZÌ¿� {�Â»� ÄÌ·ÁY� {YÂ»� Á�cZ�Ô�Y
�Y�� É�Â�� Ä]� ¶¼ve� {Â^Æ]� ÉY�]� cZeZ^¿� sÔ�Y

|À¯� Ê»� ºÅY�§ .�ÉZÅ� ½�� µZ¬f¿Y� Á� É��Âf�{  
�¾f§�� ÓZ]� h�Z]� ,d¿Y|Ì�¯Y� Êf¿M� ÉZÅ� ºË�¿M

�ÉZÅ�Ä¿Â³��{�Ã�ËÁ�Ä]�½ZÅZÌ³�Ê�Z§{�ÊËZ¿YÂeC3�
��ÄÌ¸���]�½M�\«Z f»�Á�½�Ì�¯Y�{Y�M�ÉZÅ�µZ°Ë{Y

�Ê»�Ê°�y�Á�É�Â��Ä]�d^�¿�ZÆ¿M�¶¼ve��ËY�§Y
� {Â�)���� Á��.( ��ÂaÁ�·M� dÌ§Â·ZÅ� ÃZÌ³

�¶Ì·|]� Á� Ã{Â]� ½ZÌ»|À³� Ã{YÂ¿Zy� �Y� �Ì·Y�ÂfÌ·
�Ä¸¼m� �Y� ¦¸fz»� ÉZÅ� �Àe� ¶¼ve� ÊËZ¿YÂe
��Y� Ê ^À»�½YÂÀ�� Ä]� |¿YÂe� Ê»� ,É�Â�� Á�Ê°�y

Y�«� Ã{Z¨f�Y�{�Â»�|Ì¨»�ÉZÅ�½�{�Ì´]� � .�½ÂÀ¯Ze
�ÉZÅ�Ä»Z¿�]� �{� ÃZÌ³�¾ËY� {�]�Z¯� �Y�ÊËZÅ���Y�³
�Á�ÉÁ�µZj»�½YÂÀ��Ä]�,d�Y�Ã|Ë{�³�ÄWY�Y�ÊuÔ�Y

½Y�Z°¼Å )�� (�É�Ì³�±�Á{��Á�� �Y� Ã{Z¨f�Y� Z]
�¹|À³� |Ì·Âe� Ä]� ª§Â»� ,½�Z¬f»Z¿� Ê°ÌeZ»Â�

|¿|Ë{�³�É�Â�� Ä]�¶¼vf» .�½ÂÀ¯Ze�½Z»��½M� �Y

»� ÉZÅ� ½�� ®e� µZ¬f¿Y� Á� ÊËZ�ZÀ�� �Ì¿��{� �iR
�µZu� �{� ÃZÌ³�¾ËY� �Y�Ê°�y� Á�É�Â��Ä]�¶¼ve

|�Z]� Ê»� ¹Zn¿Y .�½�� µZ¬f¿Y� µZj»� ½YÂÀ�� Ä]
Na+/H+ antiporter �½ÂeÂe�Ä]�ÃZÌ³�¾ËY��Y)�� (

�½�� µZ¬f¿Y� ZË� Á� É�Â�� Ä]� ¶¼ve��ËY�§Y� h�Z]
A20/AN1 zinc-finger�� ½ÂeÂe� Ä])� (�h�Z]

d�Y�Ã|Ë{�³�Ê°�y�Á�É�Â��Ä]�¶¼ve��ËY�§Y .
e� Ä]� |Àq�Å�Ã|ÀÀ¯|¯� ÉZÅ� ½�� Ê·YÂe� Ê³�Z

�ÉZÅ� ºË�¿M� �Y�É{Y| eM�ÃZÌ³�¾ËY�d¿Y|Ì�¯Y�Êf¿
�µZ¬f¿Y� �Y� Ê��Y�³� ½ÂÀ¯Ze� Ê·Á� ,Ã|�� ÊËZ�ZÀ�
d�Y�Äf§�´¿�¹Zn¿Y�Ê�Y���½ZÅZÌ³�Ä]� ZÅ�½��¾ËY .
��Àe� ¶¼ve� ÊËZ¿YÂe� ÃZÌ³� ¾ËY� Ä¯� ÊËZn¿M� �Y
�Z]��Â�ÀÌ¼Å�Á�{�Y{�ÓZ]��ZÌ�]�sÂ����{�Y��É�Â�

� ¾ËY� lËZf¿� Ä]� ÄmÂe�{{�³� Ê»� {ZÆÀ�Ìa� ªÌ¬ve
�Á� ¶Ìy{� ÉZÅ� ½�� �ËZ�� ÊËZ�ZÀ�� Ä]� d^�¿
�Ê�Y��� ½ZÅZÌ³� Ä]� ZÅ� ½�� ¾ËY� µZ¬f¿Y� ¾ÌÀr¼Å
Ä]� d^�¿� ZÆ¿M� ¶¼ve� �ËY�§Y� µÂ�u� ÉY�]  

{{�³�¹Y|«Y�,ZÅ��Àe.  
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�°�e�Ê¿Y{�|«�Á                                      
     �dËZ¼u��Y�Ä¸Ì�ÂÀË|]Ê·Z»�Á�l¿�]�Ã|°�ÅÁ�a   

�Ä]��°�e�Á��Ë|¬e�Ã�Á�a�¾ËY�ÉY�mY��{�cZ^¯�»
|ËM�Ê»�¶¼�.
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Abstract 
      Reactive oxygen species (ROS) release from cellular water molecules under abiotic and 
biotic stresses which are harmful for cellular metabolism. Although, some of  radical 
injuries neutralize  via plant enzymatic and nonenzymatic reactions like antioxidant system 
such  as superoxide dismutase, catalase, peroxidase and ascorbate peroxidase. Aeluropus 
littoralis Parl. is a halophyte plant belongs to Poaceae family can tolerate over 600 mM 
NaCl stress, thus it can be as genetic source for transfer gene to crop resulting cereal  
improvement under  salt stress condition. There is not any report about antioxidant assay in 
this plant up to now. This research have studied in rice and citrus research institute, Sari 
Agricultural Sciences and Natural Resources University�s hydroponic  labs in 1389. 
Antioxidant enzymes assay have performed in four levels, 0, 200, 400 and 600 mM  NaCl  
during 21 days and  periodically 72 hours sampling. Statistical analysis indicated reciprocal 
effects of time and salt treatment for enzyme was significant (á= 0.01). The results 
determined the enzymes activity increase up to 8, 7, 18 and 5.3 for POX, CAT, APX and 
SOD respectively in  400 and 600 mM NaCl treatment. In respect to results as well as 
antioxidant enzymes high activity, identification, isolation and transfer of genes involve in 
salt tolerance from Aeluropus littoralis Parl. can be benefit for production of transgenic 
plant tolerant to environmental stresses. 
 
Keywords: Enzymatic activity, Salt stress, Aeluropus littoralis Parl. 
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