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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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·ZÅ�ÃZÌ³�Ê¼Ë�¿M��À¯YÁdÌ§Â Parl.  Aeluropus littoralis.................................................................................................................... ..........��   

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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Parl.

 
Aeluropus littoralis

 

Crithmum maritimum

 

mM NaCl

 

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�.

�]ZÀ»:  
1. Aebi, H. 1984. Catalase in vitro, Method Enzymol. 105: 121-126. 
2. Amor, N.B., K.B. Hamed, A. Debez, C. Grignon and C. Abdelly. 2005. Physiological 

and antioxidant responses of the perennial halophyte Crithmum maritimum to salinity. 
Plant Sci., 168: 889-899. 

3. Amor, N.B., A. Jimenez, W. Megdiche, M. Lundqvist, F. Sevilla and C. Abdelly. 2007. 
Kinetics of the anti-oxidant response to salinity in the halophyte Cakile maritima. J. 
Integr. Plant Biol., 49(7): 1-11. 

4. Asada, K. and M. Takahashi. 1987. Production and scavenging of active oxygen in 
photosynthesis. In Photoinhibition: topics in photosynthesis (ed. C. J. Arntzen), 
Elsevier, 227-287.  

5. Ashraf, M. 2009. Biotechnological approach of improving plant salt tolerance using 
antioxidants as markers. Biotech. Adv., 27: 84-93.  

6. Ben Saad, R., N. Zouari and W. Ben Ramdhan. 2010. Improved drought and salt stress 
tolerance in transgenic tobacco overexpressing a novel A20/AN1 zinc-finger ��AlSAP�� 

gene isolated from the halophyte grass Aeluropus littoralis. Plant Mol. Biol., 72: 171-
190. 

7. Blokhina, O., E. Virolainen and K.V. Fagerstedt. 2003. Antioxidant, oxidative damage 
and oxygen deprivation stress.  Annual Botany, 91: 179-194. 

8. Bor, M., F. Ozdemir and I. Turkan. 2003. The effect of salt stress on lipid peroxidation 
and antioxidants in leaves of sugar beet Beta vulgaris L. and wild beet Beta maritima L, 
Plant Sci., 164: 77-84. 

9. Da Costa, P.H.A., A.D.A. Neto, M.A. Bezerra, J.T. Prisco and E. Gomez-Filho. 2005. 
Antioxidant-enzymatic system of two sorghum genotypes differing in salt tolerance. 
Braz. J. Plant Physiol., 17(4): 353-361. 

10. Demiral, T. and I. Tu¨rkan. 2005. Comparative lipid peroxidation, antioxidant defense 
systems and proline content in roots of two rice cultivars differing in salt tolerance. 
Environ. Exp. Bot., 53: 247-257. 

11. Demiral, T. and I. Turkan. 2004. Does exogenous glycinebetaine affect antioxidative 
system of rice seedlings under  NaCl treatment J. Plant Physiol., 161(10): 1089-1100. 

12. Flowers, T.J. 2004. Improving crop salt tolerance. J. Exp. Bot., 55: 307-319. 
13. Flowers, T.J., M.A. Hajibagheri and N.J.W. Clipson. 1986. Halophytes. Quart. Rev. 

Biol., 61: 313-337. 
14. Fray, A., D. Göl, D. Keleº, B. Okmen, H. Pinar, H.O. Siðva, A. Yemenicioðlu and S. 

Doðanlar. 2010. Salt tolerance in Solanum pennellii: antioxidant response and related 
QTL. BMC Plant Biology, 10(58): 1-16. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

07
 ]

 

                            10 / 13

http://jcb.sanru.ac.ir/article-1-117-en.html


�aÁÊ�Y���½ZÅZÌ³�sÔ�Y�Ä»ZÀ�Å /¹Á{�µZ�/ Ã�Z¼� � /�½Zf�]Ze�Á��ZÆ]���� ............................................................................................... ��    

 

15. Geissler, S. and H.W. Hussin Koyro. 2009. Interactive effects of NaCl salinity and 
elevated atmospheric CO2 concentration on growth, photosynthesis, water relations and  
chemical composition of the potential cash crop halophyte Aster tripolium L. Env. Exp. 
Bot. 65(2-3): 220-231. 

16. Gosset, D.R., E.P. Millhollon and M.C. Lucas. 1994. Antioxidant response to NaCl 
stress in salt-tolerant and salt-sensitive cultivars of cotton. Crop Sci., 34: 706-714. 

17. Gueta-Dahan, Y., Z. Yaniv, B.A. Zilinskas and G. Ben-Hayyim. 1997. Salt and 
oxidative stress: similar and specific responses and their relation to salt tolerance in 
Citrus. Planta 203, 460-469. 

18. Hellebust, J.A. 1976. Osmoregulation. Annu. Rev. Plant Physiol., 27: 485-505. 
19. Hern´andez, J.A., A. Jim´enez, P. Mullineaux and F. Sevilla. 2000. Tolerance of pea 

(Pisum sativum L.) to long-term salt stress is associated with induction of antioxidant 
defences. Plant Cell Environ. 23: 853-862. 

20. Koca, H., M. Bor, F. Ozdemir and I. Turkan. 2007. The effect of salt stress on lipid 
peroxidation, antioxidative enzymes and proline content of sesame cultivars. Environ. 
Exp. Bot., 60: 344-351. 

21. Koca, H., F. Ozdemir and I. Turkan. 2006. Effect of salt stress on lipid peroxidation and 
superoxide dismutase and peroxidase activities of Lycopersicon esculentum and L. 
pennellii. Biol. Plant. 50: 745-748. 

22. Ksouri, R., M. Wided, K. Hans-Werner and A. Chedly. 2010. Responses of halophytes 
to environmental stresses with special emphasis to salinity. Advances in botanical 
research, 53: 1-29. 

23. Lin, C.C. and C.H. Kao. 2000. Effect of NaCl on H2O2 metabolism in rice leaves Plant 
Growth Regulation, 30: 151-155. 

24. Meneguzzo, S., F. Navari-Izzo and R. Izzo. 1999. Antioxidative responses of shoots 
and roots of wheat to increasing NaCl concentrations. J. Plant Physiol. 155: 274-280. 

25. Mittler, R. 2002. Oxidative stress, antioxidants and stress tolerance. Trends Plant Sci., 
7, 405-410. 

26. Nakano, Y. and K. Asada. 1981 .Hydrogen peroxide is scavenged by ascorbate specific 
peroxidase in spinach chloroplasts .Plant Cell Physiol., 22: 867-880. 

27. Nayyar, H. and D. Gupta. 2006. Differential sensitivity of C3 and C4 plants to water 
deficit stress: Association with oxidative stress and antioxidants. Environmental and 
Experimental Botany 58: 106-113. 

28. Neto, A.D.A. 2006 .Effect of salt stress on antioxidative enzymes and lipid peroxidation 
in leaves and roots of salt-tolerant and salt-sensitive maize genotypes. Environ. Exp. 
Bot., 56: 87-94. 

29. Noreen, Z. and M. Ashraf. 2009. Assessment of variation in antioxidative defense 
system in salt-treated pea (Pisum sativum) cultivars and its putative use as salinity 
tolerance markers. Journal of plant physiol. 166(16): 1764-1774. 

30. Parida, A.K., A.B. Das and P. Mohanty. 2004. Defense potentials to NaCl in a 
mangrove, Bruguiera parviflora:dierential changes of isoforms of some antioxidative 

enzymes. J. Plant Physiol., 161: 531-542. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

07
 ]

 

                            11 / 13

http://jcb.sanru.ac.ir/article-1-117-en.html


·ZÅ�ÃZÌ³�Ê¼Ë�¿M��À¯YÁdÌ§Â Parl.  Aeluropus littoralis.................................................................................................................... ..........��   

 

31. Ranieri, A., F. Petacco, A. Castagna and G.F. Soldatini. 2000.  Redox state and 
peroxidase system in sunflower plants exposed to ozone, Plant Sci., 159: 159-168. 

32. Rengasamy, P. 2006. World salinization with emphasis on Australia. J. Exp. Bot. 57: 
1017-1023. 

33. Sairam, R.K. and G.C. Srivastava. 2001. Water stress tolerance of wheat Triticum 
aestivum L. Variation in hydrogen peroxide accumulation and antioxidant activiy in 
tolerant and susceptible genotype. J. Agronomy and Crop Science, 186: 63-70. 

34. Sairam, R.K., G.C. Srivastava. 2002. Changes in antioxidant activity in subcellular 
fractions of tolerant and susceptible wheat genotypes in response  to long term salt 
stress. Plant Science, 162: 897-904. 

35. Scebba, F., L. Sebastiani and C. Vitagliano. 1999. Protective enzymes against activated 
oxygen species in wheat (Triticum aestivum L.) seedlings: responses to cold 
acclimation, J. Plant Physiol., 155: 762-768. 

36. Seckin, B., I. Turkan, A.H. Sekmen and C. Ozfidan. 2010. The role of antioxidant 
defense systems at differential salt tolerance of Hordeum marinum  Huds (sea barley 
grass) and Hordeum vulgare L. (cultivated barley). Environ. Exp. Bot,. 69: 76-85. 

37. Sekmen, A.H., I. Tu¨rkan and S. Takio. 2007. Differential responses of antioxidative 
enzymes and lipid peroxidation to salt stress in salt-tolerant Plantago maritime and salt-
sensitive Plantago media. Physiol. Plant. 131: 399-411. 

38. Shalata, A. and M. Tal. 1998. The effect of salt stress on lipid peroxidation and 
antioxidants in the leaf of the cultivated tomato and its wild salt-tolerant relative 
Lycopersicon pennellii, Physiol. Plant 104: 169-174. 

39. Shouliangn, C. and S.M. Phillips. 2006. Aeluropus. Flora of China, 22: 458-459. 
40. Slesak, I., Z. Miszalski, B. Karpinska, E. Niewiadomska, R. Ratajczak and S. 

Karpinski. 2002. Redox control of oxidative stress responses in the C3-CAM 
intermediate plant Mesembryanthemum crystallinum. Plant Physiol. Biochem., 40: 669-
677. 

41. Takahashi, H., Z.X. Chen, H. Du, Y.D. Liu and D.F. Klessig. 1997. Development of 
necrosis and activation of disease resistance in transgenic tobacco plants with severely 
reduced catalase levels. The Plant Journal 11: 993-1005. 

42. Tester, M. and R. Davenport. 2003. Na+ tolerance and Na+ transport in higher plants. 
Ann. Bot., 91: 503-527. 

43. Wei, Y., X. Guangmin, Z. Daying and C. Huimin. 2001. Transfer of salt tolerance from 
Aeleuropus littorulis sinensis to wheat (Triticum aestivum L.) via asymmetric somatic 
hybridization. Plant Science, 161: 259-266. 

44. Zhang, G.H., Q. Su, L.J. An and S. Wu. 2008. Characterization and expression of a 
vacuolar Na+/H+ antiporter gene from the monocot halophyte Aeluropus littoralis. Plant 
Physiology and Biochemistry. 46: 117-126. 

45. Zouari, N., R. Ben Saad, T. Legavre,  J. Azaza, X. Sabau, M. Jaoua, K. Masmoudi and 
A. Hassairi. 2007. Identification and sequencing of  ESTs  from the halophyte grass 
Aeluropus littoralis. Gene., 404: 61-69. 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

b.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
1-

07
 ]

 

                            12 / 13

http://jcb.sanru.ac.ir/article-1-117-en.html


�aÁÊ�Y���½ZÅZÌ³�sÔ�Y�Ä»ZÀ�Å /¹Á{�µZ�/ Ã�Z¼� � /�½Zf�]Ze�Á��ZÆ]���� ............................................................................................... ��    

 
Enzyme Assay of Aeluropus littoralis Parl. Regarding to the Salt (NaCl) 

Stresses 
 
 

M. Modarresi1, G.A. Nematzadeh2 and F. Moradian3      

1- Former M.Sc. Student, Sari Agricultural Sciences and Natural Resources University  
2- Professor, Sari Agricultural Sciences and Natural Resources University 

3- Assistant Professor, Sari Agricultural Sciences and Natural Resources University  
  
 
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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