
�������
 	
������ ����� ��) �(

����� :�����

 ��!" #$ %&'()��� *) ���� �)#

+" %,�)-#.*�$ �� ��/� �- 0��'(1,
$) #2) 3�4
 5&5 %-#. #61-  789 �:9 �!�#;!<) =�#�" *) ���� ��>89

��������	
M.Sc. *������� ������ ��Ph.D.**������� ����� ��M.Sc.*������� �� �!B.Sc.             �

�"�##$��� ���%M.Sc.*�� $ &�	 �'(�)*.*Ph.D 

 ?"�!� @�-A :* 
B$ �!�	� C&79 ��DE�)-)...» H9«� �!�	� �,!E�)- � ��B
B�" 	(#� 1 =�	
J&
$ 1 3K&<&�	
J �1#. 

�
6A ���
�
� 3�4� %)#/" �%)#�) 

** 
B$ �!�	� C&79 ��DE�)- )...» H9«� �!�	� �,!E�)- � 	(#� 1 �6�L� 06 1 3K&<&(����J �1#. �
6A ��B
B�" 3�4

 ���
�
�� %)#/" �%)#�) 

M&�1 C>9) N���" :O/�/����,� Q>�)  <�B� RJ���- N���" :�/�/��� <�B� �<&?S C>9) N���" :�/�/���

 �>T
 �,B�:   ���� ���	
 ��
	     �� ���������
 ������� �
 �
  �� �� � !�� "�#$� % �&��#�!'&(�� )
* ��+�  ,�$!

 
 �
��   ��! �-
�. ���/� ��������
 . "��#���� �%1	              ���$+2 3��$�	
 �$�
	 �
 �$!�� ��$�&�%�� % �4 5 ��6
        �� ��!
�7� ��5 �'8� 9& ���������
 ������� �
 �:�- �� 3�!����.  �
 ;�� ����+�� �� <  "��#$�� ,�=�� 

  %>??      �� @�
(� ,�75 �� A�� �
(6 �! .    �B
 �
 �!�� � ��'�� C&1	    ���������
 ������� �'&�D� �8&
(�
   % �6
��������       $ E$�	 F�$��
 �$D� �� ��$�	 9$&�D� F�G��
 H=� % ,��I'���� �'! �� 3JKL� �1M	 �� �6

 �� �=M	�� "&�7� �� �� �!���� 3�1M	 N=� �� ��
��! �O � A�� % ��� � �1M	 N=� )�* .  �%�
� �$7 �
    P&
 �
�� �5� ��! ��*� !            JKL� �1M	 N=� �
 ����=5 �
�� QR
% �� % C&1	 )�� ��� � )�*(   �
 ������
 3

��  ���-
 P�+� ��6 �� ��
���
�!�� .   �$��2 �
�$B
 �U+�K� % ����� 3
V+ P�+$�     ��$'=#	 �$� ���$������
 ��6�
��$�

     ���2 �
�B
 (�� % JKL� �1M	 C&���
 ��%�      �� ��%�W �
�B
 P&
 ,��
����� �� �6�� �/�   ��$U+�K� ��$ � �� �� ���

�6� �
�R ����*
 �� 
� ���8�� ��	1.
 ��
�� 9���#&(�2.
   ��( U1� 1 -)&� :    "/=X �B
 3�W�- �U+�K� ��            P�$ Y#6 % J$KL� �=M	 ��'=#	 �%� �� ,��
��Z [=�L� ��6

     �� �
�B
 P&
 ,��
����� �& ��7�   �! ����� C&���%���
 �=��% .    ��
 �� �/ � P&
 ��      \����� �� �'&��'+
 9&�D� �
 ����
]/?      ,��� ��� % (��6 >/? �=��    �$��'� 3_$��Z �`�
�$- �
�� ���� ��� a��+% �
 ��I�� �a��+% �� % ����B   ��1$M	 ��$6

            �� 9���%(&
 ��: �� % �&��� ��O&
 �55 ,����� %� �=M	 �� ��� �   b
��&(�� ��4��� �=��%)���� (c�� %  �
($�


]d;��
 �'!(Z c=	 ��48�
� �!�
 e� !��� 
>d��G� �'!(Z c=	 ��48�
� ��&����
 
 ...»N	«

<d��G� �'!(Z c=	 ��48�
� �!�
 e� !��� 
 ...»N	«

hd �'!(Z c=	 ��48�
� e� !��� ��G�
 ...»N	«

id��G� �'!(Z c=	 ��48�
� ����
 ...»N	«

jd��G� �'!(Z c=	 ��48�
� ����
 
 ...»N	«

Archive of SID

www.SID.ir



������%)��!�4 1 ��),T #���VVVVVVVVVVVVVVVVV  VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

�! �-
�.�&��� "�B �.
H��;�:  �� ,�8� N&��� "/=X �� �7 � C&���%���
 �� �6�<?? F�%�'�� )��! (&O� �'! �� �6 �� (�� k��&�G�  �$.

        �� ,��
��Z �B
 ,��
��� ��� �& ��7� E5� �����! . �+�- ��    "$/=X �� ��    ��$6]?  3<?  % ]??   �$7 � F$�%�'�� 
 �%�-<? �� l? 
� �
�B
 P&
 �
 �:�� ���� �& ��7���
���.
W�$:     �� ,�8� ��8&���2 m#O� ��    ���������
 �
�B
 �U+�K� ���6�  ���2 % �6�%� �7�2 ��6)C&���
�6 (  �����$�
 ��

  �� @%� �
        �$��R k���$�� �&�$�
� ,2 (&$O� ,��� �
 �/� b�: C&���%���
 % "�
 c�O�
 ���R ��* �� ��! ����� ���
   �& ,��
������ �� �75�       �
� �%�� �* �
 ,��
��Z �
�B
 ��7�  .      �$�&�G� ��$8&���2 c�$O�
 ���+
    C&�$��
 P�$� �
  ��$6

���2 �&��
� [=�L��6
* ,�8� ��7� 
� �7�2 ��%� .
�K)13,
7( 3�4: JKL� �=M	 3C&���%���
 3,��
��Z 

 �,B�
  ���� ���	
 ��
	   �� ���������
 ������� �
 �
�� �� � !�� ��+�

*   "�#� % �&��#�!'&(�� )
       �$-
�. ���$/� ������
 �
�� ,�!
��!��
 .              �1$#- �� ���$U�� ��
$� �� �&��#�$! ��$����� P&
 �


    �4 5 % ���&�%��)��     ,
�&
 ��=	 n
�	 o 5 �� )�* (  �����$�

  "�
 ��!]] 3>[ .�� ������ P&��8�� ���������
 ������� �=� �.

�$$� 
���$$8- ,
$$ 	"$$�2 % ;$$��$$��
� ���%�$$8� �� 
�� . �%1$$	
"��#����              3��$�	
 �$�
	 �
 �$!�� ��$�&�%�� % �$4 5 ��$6

          ��$5 ��!
�7� �'8� 9& ���������
 ������� �
 �:�- ���+2
�� �� 3�!����.      �
 ;�� ����+�� �� <       % "��#$�� ,$�=�� >??

�$$� @�
($$� ,�$$75 �� A�$$� �
($$6�$$! . �� ��$$8�� 3"��#$$��
 ���� 3,
��%�8�   �$Y� % �
$� P&
 ������ ���*��� ,
�   9$p� ��$6

   "�
 Q&�!]<  3h  3i  3j[ .   �
 ;��>??     % ���������
 m� >i   m$� 
 ��7� ��������  ����
 C&(�2 ��  �P�+�  �� �� �
���
 % ��! ��*�� F�-

     �� ;&
(�
 F�- �� �7�2 �
�U��!�� .      3���$������
 ��$����� ,��� ��
���������
��8- ��6 ;� ������ )
* �� % ���
� ���&� m �

        "$�+���� �$� ,�$! �&�$�� 3�#	 �#�� 3���p �� ,�� F=D� �`�
    ���2 �� ,�! ���� 3F�U�         �4&�$#6 �$� ���*q� ���Z%�� ��O&
 % �%�

� �%���� . C��G� ���U�          % C$&1	 �$&�Z �$� ��$8�� ��$����� P&
 �� �
  �� "��#�� ��!�!��]h  3r[ .   ���� �� �5� ��   ��$6������ ���

         �$� F�$#�-
 ���. �
 % ���������
 ������� N&
�    ��$O� ������$�
      P$&
 �$� "��#$�� % ���+2 3���&�%�� �1#- �� ���	
 ��
	

 C6 �������          ,�$��
 "�1$� % "$� �
 �
�� �G+�� ��K* ,� p  �$6

���!�� .  ����& �
 ������           ��$����� �
�$B
 �$� �$K�
� �� �5� ��6
3���������
    "��#�� �� ��G�GD� �
          �
 �$!�� �$4 5 �$�X ��$6
 "�2 c#�   �� �& % ;�       F�� �� c#� P�#6 �%� �� ��� F����  ��$6
 �� ��
�-  "�
 ���2 "�� .      b�$���Z ���������
 ������� �=#5 �


       �$� ,��
��Z �6�48&���2 % ��
�- ��U+�K� �� �$!�� .  ,$��
��Z
      8�� �� "�
 ,��
��Z F�U� "�+���� 9& �� ��   c����� �=��%P450

�&��� �
 ���� c%�%�'��p=s → p=o �� �:�- �!]l[.
��    ���������
 �+'+� b�6 �=� �.    ��$������ P� Y#6 % �6  �$6
)�$$��2 ��$$����� �$$� �$$�P�+$$�� �$$�6 b%�$$U� ��
��$$�
( C&($$�2 3

����
P�+� �� �
���
            "$�+�U� ��$7� % ,2 �� E���� �
 \Z �� �!��
3C&($$�2���$$�
 ;&
($$�
 s$$	�� \Z� �$$� % ,%�$$� �� P�+$$� ��$$6

 �� 9&a� �+��! .  ;&
(�
ACh    ��6��t�� �&�! 9&�D� s	�� 
  ����
 � ��'�� % � &��'�� �� P�+�CNS ��O&
 % ��! J�D� % 

  ���8� % C&1	     �$� "��#$�� ��$6 �$ � .      �$4&� �$ ��� ,$��
��Z
 ���������
 ������� C&(�2 3����
P�+�
  �� 
� �
��� ��X ��:  �$��R
   �$� ��$7� "$8���    � ��$$'�� % � &��'$�� C$&1	 ��$O&
 % �$$ �

���&�#� .          ���$Z�� E$5� ,$��
��Z ��
�- ��U+�K� �� P� Y#6
  "�
 ��! ���%�8�Z .            % o$�� ($��R J$KL� �1$M	 �� ���$Z��

              "$�+�U� �K$�
% �$� �$��
� ���62 u��G�
 �� C�
���&� �`� 9���
  �� �� ���8��      �� ���&�! ���
� �1M	 ��G� �� "��!�� . P&��8��

 ���2 �B
P�+�         u�$	 �� JKL� �1M	 �� ,��
��Z ��
���
<?
    �� ��O&
 e�#� �
 �U� �G�R�  F$. �� ���Z�� �+% �!>h  "	�$� 

Archive of SID

www.SID.ir



169 ���� VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV  VV%&'()��� *) ���� �)#

+" %,�)-#.*�$ �� ��/� �- 0��'(1,
$) #2)...

�� ������	
������ ����� ��)�(

  �� �'! �U� ����]v 3]?[ . ,��
��Z ��- �%� �B
 �� ��8�� ���Z��
 �� ��O&
      � e�#� �� �� � p �6 �!        ($�� �=$M	 �$� ,��
��Z P�(

  ��&�   "�
 ��!]]][ .         �$� �$` * @%� %� �$� ,��
��Z �B
  3�$!
  �$$����� J$$�� �$$� 9$$���+���� �$$�X ��$$�� �$$'& % �6�
��$$�


P�+�  �� c�O�
 �6�
���
   J$�� �$� 9���+���� ���� ��4&� % ����
 m� �
���
A�� c�O�
 �����
��Z � U&  ����]]>[.

  � � ��'�� C&1	           % ,�$�I'���� �'$! �$� J$KL� �1M	 �
               E$�	 F�$��
 �$D� �� ��$�	 9$&�D� F�$G��
 H=�d   �=$M	 

��    �� "&�7� �� �� �!��      �$� 3�1$M	 N=� �� ��
�    N$=� )$�*
 �! �O � A�� % ��� � �1M	]j 3l 3]< 3]h 3]i[ . C&1	 P&


   ���2 3� &��'�� C&1	 � ���      % ���
�� P�Z%��2 �`� �:���*
 �%�
�     �
�$� QR
% �� C&1	 P&
 �
�� �5� ��! ��*� ! ������ %�
� �7 

   JKL� �1M	 N=� �
 ����=5)��  �$�� � )$�*(  �
 �����$�
 3
��  ���-
 P�+� ��6 �� ��
���
�!�� . ��  ���-
 ���+
   3�$#&(�2 ��6

   �� ���: �� �7 �  ��
% C$� % C&(�2 ���Z �� ��! QR
% �Bw� � �
�
  Z k1��� �'!        ��$�Z ��$p� k�-1K$:
 �& % �* �
�&�(aging)  ��$8�

 �!��]h 3i 3r 3l[.
C&���
               ,�$! F�$U� s$	�� ��$! ��$7� C&(�2 ,��� �=&����� �� �6

  �� C&(�2 ��O���! .C&���
         m
$�
 �$� "��#$�� �� ��=�L� ��6
   �� (&O� ���������
 ��
	��! .      �
 C&�$��%��+
�Z % C&�$��%���


 C7� �=#5  P&��C&���
       �$� �����$�
 ��$� ��$6   � $!��]]j  3]r[ .
      �$��2 �4&� % E�� � C&���
 ��L��
�%�        �
 �$'& ,2 �
�$#6 ��$6

�x�
���
   "��#�� �� ������ ��6         [$=�L� m
$�
 �
 �$:�- ��$6
 �� ���������
 ��������!�� . P������ �& C&���%���
 �
 ������


        �$� c$� ,�75 ��6�8� % �Z%�
 ��   ,
$ 	    C&�$��
 �
 �$'&  ��$6
      ���$������
 �
 �:�- "��#�� ,���� �� ��
�����
    �
�$#6 �$� �$6

  �� c��� P�Z%��2�!�� .    �V$5 C&�$��%��+
�Z �� "��� C&���%���

                 Q$&�� C$O- ($�� �V$5 �
 \$Z % ��
� @�
� ��4��� �
 ���#�

 ��
� ���#� .     ��* �� �
 ��8��d  �� (y�     �7 � % ��V�<d>   �$:�� 
 &O� �%�   �� "��& �
��
 �� ,2 ��! (�! .  % C&�$��%���
 ���� �%���

    "��7�2 Q�� @%� �� C&���%��+
�Z .    C&�$��%��+
�Z ��=� \�
��=�
   
��Z �� ��
�� z{��&�G�d "�
 ���
 9&�t�6 ��2  .  �$� 3�$ U&   F�$U� �$.

 F�� J��  �� ��=� ��6    �� |!�� �
��
 �*
�    C&���%���
 % �!

  � ���
��=� �
�
�  �� P� ��
�� ��
��!�� .    �$� ��=�� JG� 3� U& �$! .
   �� ��8�� C&���%���
 Q��           �
�$G� % ��$� ,2 �$�+%
 ,�#�*�$� ��:

�� �#��� Q�� "�+���� ��: �!]]l 3]v 3>? 3>][.
   �$$� "��#$$�� ,�$$��� �� ��$$5 �1$$MU� �
 �$$'& m$$#O� ��

���������
   ���2 �5% c�	 3�6   b�.�� �
�� �:���*
 �%�  ,��$�
    ����
 �
 �!�� � ��'�� �
�B
�� ��! ��!���
 P�+� �!��]]j[ . ��

    ����$� F�$� 9$& �� �� �� P&
 �� @1� �W�- �U+�K�(In vitro)

   C� �U+�K� �� E�� �           �%� �$� ���$������
 ��$����� �$B
 �$�� !
   ���	 F�G��
d            �$� P�$ Y#6 % J$KL� �=M	 ��'=#	 % ��1M	 

�$$��2 )
$$* �$$���� �$$�%�C&�$$��
 �$$MU� �� e��$$�� �� ��$$6
          C&�
��$t� ���$������
 �$B
 ��$7� �& % ,��
������ .      �$/ � P$&
 �$�

 �� ,��
��Z   "�2 ���������
 E���� 9& ,
 	  % e��$�� �� ;�
   u�$�G�
 �%� �� ;�
�B
 % �! ��L��
 b��� �Z F�- P�	 ��  ��$6
          �� % "��� �
�R ����� ��� �'&��'+
 9&�D� �
 �!�� ��� � F����

                �
 �$!�� �
�$��y� ,�$�
����� �$& ��$7� �� C&�$��%���
 �&��
� ,2
"��� �
�R ;&���2 ��� ,��
��Z .

��( U1� 1 -)&�
      ���	 F�G��
 �a+&(��%��'+
 ����� �
��d     %� �=M	 �
 ��1M	 

   �! ������
 �55 ,����� .�55      �U+�K� P&
 �� ������
 ��� ��6
  �%�-]>dh     % P� �%� hrd<r         J&
�$! "$D� �� � �!
� ,�% c�� 

    ���! ��
�74� % �&Vy� 9&a+&(�� . �� 
���
     �� $8� �%� 9& �=��%
        �=$:��1� % ��$8� 
� �$55 3�=$:
 ��6�$&�% QKR \t� % ��
 �

               c�$#- �*
� �� % 
�5 ,2 �� J���� E�	 �
�#6 �� �/� ��� �=M	

    CO- �� �����i?       \��� F=D� ��D� ���+ �=�� )  � E�- �� �=�
F$$�NaCl, 118.4; KH2PO4, 1.2; glucose, 11.1; 

NaHCO3, 25; CaCl2, 2.5; MgSO4, 1.4 and KCl, 4.7 (
  �! ��
� �
�R .        }=L� �� 3F=D� �� ��! 
�5 "���vi    �$:�� O2  % 

i   �:�� CO2 ��    �6� 
6 c%
�� �. �$&��� .      c�$#- J�$D� ��$��
 �����oС<> % PH �� >/r �� </r C�/ � �! .

�	   \+�Z �� �=M	 E    F�#&(���
�Z� �U��� ��6)     �
 ��I�$� �a�$�+%
       _��Z �`�
�- �
�� ���� ��� a��+% (    \����� �� %]/?     ��$� % (��6 

 \+�Z ,���>/?      �$��'� ��O&
 �
�� ����B �=��       ��$� � �$W��G�
 ��$6

Archive of SID

www.SID.ir



�X����%)��!�4 1 ��),T #���VVVVVVVVVVVVVVVVV  VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

 �&��� 9&�D� ._��Z  �� �W��G�
 ��6    ~$&�. �
 9$���%(&
 ��$:
   �&(�� % ��&���
�� 9&  b
�)���� (          �
($�
 c�$� 9$& �� ��
�
 �� %

       ��$�*� % "�B ��! �-
�. �$&��� .          �� "$��� P���$� �
�$R �
 \$Z
             ,�$! ,�$�'& % "$*
 '& J&
�! �� ,���� �
�� ;&���2 J&
�!

 ���'� m����
  �=$M	 "�UW% ,�! �
�&�Z QR
% �� % �6<?d]i  �$G�R� 
  ���'� �
 "�B   �! c�O�
 �W��G�
 ��6 .  �'� m����
 \t���   �G�R� �� �6

 �! ����� �/� �� ;&���2 ��
�
 �
�� F�� � ,
 	 �� �*2]>>[.
  �$$=�R ��$$8&���2 e�$$�
��]><[ �� ,$$��
��Z ]/? �I$$�%�'�� 

       ���2 �
�B
 ����� �
�� 
� ��1M	 _��Z P&��7� C&���
 ��%�  �
 �6
               �$! �����$�
 "$/=X P$&
 �
 ��8&���2 ��
�
 �� �� �
� ,�8� �* .

&���%���
  C)Obidoxime ( "/=X ��    [$=�L� ��6)]?  3<?  3]??  % 
<??�I$$�%�'�� (�$$� 3 ��$$:i �$$�R �$$G�R� )Pre-treatment( 3

 ,�$$$�(#6)Simultaneously ( %>?            ,$$$��
��Z �
 �$$$U� �$$$G�R� 
)Post-treatment (   % "$$��� �
�$$R ;&�$$��2 ��$$� �&�$$7 � �$$� %

���'��� ��1M	 ��6 ��� �� _��Z ,
 	j?�&��� "�B �G�R� .
��
�       ���'� m����
 �:�� �
 ���� ����	 �� �6   �$� F�$� � �� "��� �6

    �$$ ��� �$$=*
�� m$$� ,2 �� �$$� �$$��. %� \��$$&�
% (�+�$$�2 @%�
"$$/=X �$$� �$$6%�
� [$$=�L� ��$$6                  ;&�$$��2 P�$$� �$$�y�� ,
$$ 	

)between subjects variable( ,��� % i 3 ]? 3]i  �$� j? �$G�R� 
�� ;&���2 ,%�� ��y�� ,
 	)within subjects variable (  ��$�

    � ���� �
�R ��=D� % �&(O� . ���$��          �$��. %� \��$&�
% (�+�$�2 �$� 
                  ,�$�� �$6 �
�$� 3�
� ,�$8� 
� m$� % ,�$�� P�$� �
� � U� �*
��
         "$�� 9$& c%(+ ��
� �� % ���. 9& \��&�
% (�+��2 9& �L8�

  ��$U�)post hoc (   ,$��2 �$�)Student Newman keuls (  �$�
 �! c�O�
 .,��2 ���#�  c�$� �
 �����$�
 �� ����2 ��6  �
($�
 SPSS

)i/]] (     �
�$G� ��
$#6 % c�O�
p    �
 �$�#�?i/?  �$�     �%�$�� ,
$ 	
� U�  �&��� �G=� �
� . ��#� �
�U�     ��� �6 �� �6j     ��=� % ��� "��� 
��
��� �6
�����
 ��K* % P�4���� ��:"�
 ��! �&
�
 �� .

H��;�
    �� �&
�=� C&���%���
h   "/=X <??  3]??  3<?   % ]?     �$� F$�%�'�� 

       "$/=X �� ,��
��Z �� �
�#6 P� Y#6 % �&�7 �]/?  �� F$�%�'�� 
 "$$$+�- �$$$�post- treatment 3 synchronous ) ,�$$$�(#6(      3

pre- treatment�$$� ��
�$$�
 �
 �$$:�- �
�$$��y� % �$$! ���$$� ��$$�
���'�            �$� % "$�B �'&��'+
 9&�D� J�� ��! ��O&
 ��1M	 ��6

���&��� ��&�G� C6.

 R�7Y #2)         NV6�� #V$ 0��V'(1,
$) ZV7;[� 3�4
�:9 �!�#;!<) =�#�"  $  789

"/=X            "$/=X �6 �� % �&�7 � �� c
�� �6 C&���%���
 [=�L� ��6
  �R
�-j  ��$� ���� "	�� 9& % ��! ���W
 "��� J�D� �� ��� 

  ;&���2              �$��'� �%� �$� �$7�2 �+�$#�-
 �
�$B
 �$� � ���� �
�R  ��$6
     �$! �$���� �=:�- ��1M	 . "$/=X   ��$6]?   % <?   F$�%�'�� 

  ���'� ��
��
 �� ���Bq� �&�7 � �� C&���%���
   �� F�$� � �$� "��� �6
        � �$!
�� "$�B "	�$� 9$& F. .   "$/=X �$+%   ��$6]??   % <??

      ���'� ��
��
 �%� �� ����* ;6�� F�%�'�� �6    F�$� � �$� "�$��
� �!
� .     "/=X �� ;6�� �
�G�]??     �%�- �� F�%�'�� <   % �:�� 

    "/=X ��� ��<??     �%�$- �� % ��$8�� ����
 F�%�'�� r  �$:�� 
�� .       ~&�R� �� kI#U� ;6�� %� �6i   % ]?       ��$7��
 �� % ��! ��O&
 

�� "��B ;&���2 ������) �'!].(

#VVV2)Pre-treatmentRVVV�7Y  ZVVV7;[� 3�VVV4

$)     ��!" \��"�) ]�)	J) #$ 0��'(1,  ��>89 3�4

%&'()��� *) ����
"/=X  ��6]?  3<?  3]??  3<??       �$� c
�� �6 C&���%���
 F�%���� 

  �&�7 �i ,��
��Z �
 ��R �G�R� )]/?F�%�'��  (   "$��� J�$D� ��
���'� ��
��
 % ���! ���W
 �6 �6i �� �G�R� j?�&��� "�B �G�R�  . ��

  ��
 �&
�=� �M-      "$/=X �$� C&���%�]?    �$� ,$��
��Z 3F$�%�'�� 
  "/=X]/?    ���'� m����
 "��
� F�%�'��       ;&�$��2 ��7��
 �� 
� �6

 �`�
�$$-jh�$$6� ;&
($$�
 F�$$� � �$$� "�$$�� �$$:��  . u�$$U� ��
  C&���%���
<?    ���'� ;&
(�
 �`�
�- F�%�'��   F�$� � �� "��� �6

       �%�$- �� ;&���2 ��7��
 ��ii    �$� �$:��  . $��
��Z    �$M- �� ,
       "$/=X �$� C&���%���
 �&
�=�]??      �$��'� ��
�$�
 F$�%�'��    
� �$6

  "��
�>i         �$6� ;&
($�
 F�$� � ��
��
 �� "��� �:��  .   �$B
 �$+%
   ����� �� ,��
��Z �8&
(�
         "$/=X �$� �$&
�=� C&���%���
 ��<??

�� F�%�'�� ���� ��: �� �! ����� ���) �'!>.(

Archive of SID

www.SID.ir



171 ���� VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV  VV%&'()��� *) ���� �)#

+" %,�)-#.*�$ �� ��/� �- 0��'(1,
$) #2)...

�� ������	
������ ����� ��)�(

 ����:"/=X �B
 =�L� ��6���'� m�G��
 �� C&���%���
 [E�	 �'&��'+
 9&�D� �
 �!�� ��1M	 ��6
 P�4���� �4��8� }�G�j"�
 ��! ��
� ;&�#� ��
�����
 ��K* �
�#6 �� �� "�
 ;&���2 .

 ����:"/=X �B
  ,��
��Z �8&
(�
 �B
 ��7� �� C&���%���
 [=�L� ��6)]/?�I�%�'��  (���'� m����
 �%� ����6 E�	 �'&��'+
 9&�D� �
 �!�� ��1M	  ���4 6
 ��i�� �
 ��R �G�R� �� ���W
 J�D� �� ,��
��Z ����������� . P�4���� �4��8� }�G�j"�
 ��! ��
� ;&�#� ��
�����
 ��K* �
�#6 �� �� "�
 ;&���2 .

80
100
120
140
160
180
200
220
240

0 10 20 30 40 50 60

(�G�R�),���

���'� m����

(F�� � %)

F�%�'��10

F�%�'��30

F�%�'��100

F�%�'��300

80

100

120

140

160

180

200

220

-5 5 15 25 35 45 55
( �G�R� ) ,��� 

���'� m����
 
(F�� � %)

F�%�'��  0/1  ,��
��Z

  F�%�'��  10  C&���%���
  +  ,��
��Z 

 F�%�'��   30  C&���
%���
   +  ,��
��Z

F�%�'��   100  C&���
%���
   +  ,��
��Z

 F�%�'��   300  C&���
%���
   +  ,��
��Z

Archive of SID

www.SID.ir



�^����%)��!�4 1 ��),T #���VVVVVVVVVVVVVVVVV  VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

 #VV2)SimultaneouslyRVV�7Y   ZVV7;[� 3�VV4
 \��"�) ]�)	J) #$ 0��'(1,
$) ��!"   ��>V89 3�4

%&'()��� *) ����
     �� C&���%���
 �� ���8&���2 ��� ��     ,$��
��Z �$� ,��(#6 ��:

     "/=X c�#� �� C&���%���
 3�&��� (&O�  ��6]?  3<?  3]??   % <??
           �$� m#O� �� % �! ,��
��Z �� _��Z �`�
�- ��7� E5�  ��$:

     �%�- �%� �� ����
%]i   �� ]??        �$B
 ��$7� E5� �:��   ,$��
��Z
�&���.

  "/=X<??   �� C&���%���
 �I�%�'��          �$B
 �%�$� �
 Q��$� ���� �.
     �%�- % �&��4� ,��
��Zv         �$��� �R�$� ,$��
��Z �B
 �
 �:��  . ��

"/=X��6]?  3<?   % ]??        k
�%�$- E���� �� ��7� ,
(�� <i   3�$:�� 
ii % �:�� r?�� �:��  �!��) �'!< .(

 #VV2)Post-treatmentRVV�7Y �VV4 ZVV7;[� 3
  ��!" \��"�) ]�)	J) #$ 0��'(1,
$)  ��>V89 3�4

%&'()��� *) ����
           ��$6 "$/=X �� C&���%���
 3��8&���2 ��� P&
 ��]?  3<?  3]??

%<??       �$� 
� ,��
��Z �� _��Z ;&
(�
 "��
� �I�%�'��   ��$:
�$$� 3�$$6� ;6�$$� "$$/=X �$$� ��$$��
%��$$. "$$/=X �� �$$�<??

  �� z{��&�G� �I�%�'��        "/=X �� % ��
����� 
� �B
 P&
 ���� �.  ��$6
]?  3<?   % ]??     �%�- E���� �� <?  3<i   % ji         
� �$B
 P$&
 �
 �$:�� 

   �#� ��7�)�'!h .(,�#6     �'! �
 �� �.< ����       �$B
 ��$#	 3�$&2
"/=X     �� C&���%���
 [=�L� ��6>?        �$� ,$��
��Z �
 \Z �G�R� 

   ���W
 J�D�    b�� �� 3�&���i   �G�R� ) � � U&   �G�R� �>i  ;&�$��2  (
      k�$�&�G� �$& % ��$! ��8�� ����
 JG� �
�B
 ,2 �
 \Z % �! ��6�8�

 �R�� ���y� ,%������.

 ����:"/=X �B
  ,��
��Z �8&
(�
 �B
 ��7� �� C&���%���
 [=�L� ��6)]/?�I�%�'��  (���'� m����
 �%� �� ���4 6 E�	 �'&��'+
 9&�D� �
 �!��  ��1M	 ��6
�� ���� ���W
 J�D� �� ,��
��Z �� ,��(#6 �.����. P�4���� �4��8� }�G� j"�
 ��! ��
� ;&�#� ��
�����
 ��K* �
�#6 �� �� "�
 ;&���2 .

80

100

120

140

160

180

200

220

240

0 10 20 30 40 50 60

(
���) ���� 

���'� m����
  
(F�� � %)

F�%�'��   0/1   ,��
��Z

 F�%�'��   10   C&���%���%
   +  ,��
��Z

 F�%�'��   30  C&���%���
   +  ,��
��Z

 F�%�'��   100  C&���%���
   +  ,��
��Z

 F�%�'��   300  C&���
%���
   +  ,��
��Z

Archive of SID

www.SID.ir



173 ���� VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV  VV%&'()��� *) ���� �)#

+" %,�)-#.*�$ �� ��/� �- 0��'(1,
$) #2)...

�� ������	
������ ����� ��)�(

 ����:"/=X �B
  ,��
��Z �8&
(�
 �B
 ,��
����� �� C&���%���
 [=�L� ��6 )]/?�I�%�'��  (���'� m����
 �%� ��� ��1M	 ��6 E�	 �'&��'+
 9&�D� �
 �!�

 �� ���4 6>?�� �
 �U� �G�R� �� ���W
 J�D� �� ,��
��Z �����������. P�4���� �4��8� }�G� j"�
 ��! ��
� ;&�#� ��
�����
 ��K* �
�#6 �� �� "�
 ;&���2 .

W�$
             ��$&
%� % ���������
 c#� �
�B
 �
 ���� "*� ! c�	 �� �5� ��

 C����'� ,�7 Z          �x�
��$�
 �$� ��$�� P� Y#6 % �7�2 �#	 ��6  ��$6
  ������)   ���/� �'!(Z �� k�:�* (  ���2 ��L��
 ���%�   N$&
� ��6

    ����
� ;&
(�
 3������
 ��� %        ���*q$� % ��- u�
	 �� "��� �6
      �'�%�Z P���& % c#� �
 �%�� P&
     "75 �6�48&���2 % �#=	 ��6

      ;O � �/ � �� ��
	 P&
 �
�B
 �U+�K�      �$7�2 �
�� "�#� ��! 
  �� ��%�W �����    �� "*� ! P&
 % �&�#�      �$� ,���� "75 �� ��
�

�'�%�Z   �
� ���Bw� ������ ��6 �!�� �8� .   c�� � � ��'�� �
�6�/�
      �� �&�#��* JKL� �1M	 ������� �� 9&a� �+�    �$� �$� �&�#�

              ��$&� �$�� � % ��='$�
 �1$M	 [U$W % ,��I'���� �'!
��  �!]j  3l  3]<  3]h  3]i[     �� [UW P&
 ��� �p �      N$=� �$� �$�
�

           �1'$8� % ��! �&��� ��� � �1M	 ��� �� k�:�* �1M	
�&�#� ��O&
 A�� ��- % ��- . F�G��
 �G� ����� "�#6
 �� �5� ��

  ���	d       P$&
 �� ���$&� ��$U+�K� 3J$KL� �1$M	 �� ��1M	 
        �'! �� ��U+�K� ��#	 ��
 3"�
 ��&��� c�O�
 )�*  9���#&(�2 

��  �!��]]  3]r  3>i  3>j[ .    ��L$8� �� C6 k
��*
   ���$'=#	 ��$6
   "�
 ��! �75� F�'� �=� .            ��$B2 �$� �$=��G� �
�$� �$� "�
 |W
%

        "*� $! �$� 9$���#&(�2 ��8&���2 �� �%1	 ���������
 "��#��
             �$� ��$�� c#$� �� ,2 _��Z % �=M	 ��'=#	 �
 �G�R� �$!�� .  P$&


�$$���� ��$$ � �� "*� $$! �$$� ,��$$�� �� 
� �$$� 39$$���#&(�2 ��$$6
@%�  E�� � ������ ��6  "�� % ��   ���2 �� P���& �%�   ���Bw$� ��6

�#� �6
* 9#�.
 3e��
 P&
 ��Set up ��� �� k1�R �� 
� ��� @%� �� ��! ���U�

 _��Z ���&��
         �$� ���$������
 c#$� �� �=M	 ���'=#	 ��6  ��$�
  C&���]>h[    ��� �
�� ��� P&
 3       �$��2 �
 �$'& �&�$�
� ���%�  ��$6

  C&�#� ������
 c#� .   �� �5� �� �55 ,��� �� %� �=M	 "��� �

��x&%   C� �� ,2 ��6       [$=�L� 9$&a+�� c#� ��� !)    �$� �B$�

   ���	 F�G��
d ��1M	  (       "$�
 ��$! ������
 �����]>r  3>l  3>v 3
<?[ . �� N&���         Z �� �
� ,�8� (�� ~�GD� P&
 �
 ���2 "��_��  ��$6

 �� ��1M	  "/=X �B
 F����      P&
 ,��
����� % ,��
��Z [=�L� ��6
 �� �
�B
 )
* �=��% ���2 ��%�   �$ U� 3�&V$Z �
�'� C&���%���
 % �
�

"�
 ��#�	
 ���R . ���	 F�G��
 ����� E���� P&
 ��d �� ��1M	 
  �� "��� P&
        ��$B2 ���$&��
 % �$���� �
�$� ��$* ����� F�� ��
�

'�����2 % ���������
 c#� � ���%� �7�2 ��6�!�� .
    "/=X �� �� ���4 6 C&���%���
    �� �&�7 � �� [=�L� ��6  ���� ���

80

100

120

140

160

180

200

220

0 10 20 30 40 50 60
( �G�R� ) ,��� 

���'� m����
  
(F�� � %) 

 F�%�'��  0/1 ,��
��Z

F�%�'��  10  C&���%���
   + ,��
��Z

F�%�'��  30  C&���%���
   + ,��
��Z

F�%�'��  100 C&���%���
   + ,��
��Z

F�%�'��   300  C&���%���
   + ,��
��Z

Archive of SID

www.SID.ir



�_����%)��!�4 1 ��),T #���VVVVVVVVVVVVVVVVV  VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

 ��6 3�!     �$/-1� �$��R ��Bq� ���        �=$M	 ��$'=#	 �$� �
)  m�$���

,�'��6 (  "$!
V4� ��5 �� �* �
 .  �$� N&�$��    �
�$B
 �
 ��$�2 "$��

 �$$� ,�$$8� C&�$$��%���
 X �� �$$� �$$6�"$$/= ��$$6]?? % <??
       @%� �$� �6 �� �I�%�'��Pre-treatment  3Simultaneously

 %Post-treatment ,$$��
��Z �
 �$$!�� �
�$$B
)]/?�I$$�%�'��  (
 �� z{��&�G�      "�
 ��! ���
������ �& ��7� ���� �. .  "/=X �� �+% ��6

P�&�Z   ���2 �
�B
 P&
 ��           �4��$8� m$W� P$&
 �$� �$� �$�#� ��%�
��
%                ,2 �$=*
�� "$/=X �$� �$/� ��$� C&���
 ���7� �
�B
 �4�
���!�� .         �$� �$/� �$� C&�$��%���
 �
�$B
 �$� �$=� ��$4� �$�  �$��

     "/=X �� z{I�#�-
 C&���%���
]???         3�$� �$6
* ���R ��8�� �& ��
�� 
 ���2 �
�B
          � ��'�� ��B2 ,��� b�.�� �� 
� �+�R ���R ����� ��%�
  ,��
��Z]/? I�%�'��   �&�#� ��O&
 � .     ���$7� �$B
 N&��� ��&�G� ��

      C6 % ��R (&O� @%� �� C&���%���
�� �/� �� 3,���  �$B
 P&
 ���
       �� �%� �� ����
% �� P&
 �� �%1	      "$�
 (�� ,��� �� ����
% 3�!�� .

           
� ,��
��Z ��B2 ���& �=*
�� ���5
 C&���%���
 ��U&�� �p �6 3� U&
  �� ��7� ��7�   � �� % �&�#�  P&
 �� �5       ,$��
��Z �$� _��Z �`�
�- ��

  ��>?    �� �
 \Z �G�R�   �� ,2 ������� ,��� �R
�- ���. �
 % �!��
       ;�/=X P&��#� �� C&���%���
 J�� ��7�]?    "�
 �G�R� )  �'$!

h (          ��R C&���%���
 ���&�� 3,��
��Z �B
 �`�
�- �
 ����=5 �
��
             ���$W
 J�$D� �$� ,$��
��Z �
 \Z �=:��1� �& �$! .    P$&
 �$��+


   "/=X ��� �� mW� P�&�Z ��6   �
 ��]???    �$��R ,$��
��Z ��
�� 
"�
 ��6�8�.

    �� ,�8� ��8&���2 m#O� ��      �� C&�$��%���
 �
�B
 �U+�K� ���6�
              @%� �
 �����$�
 �$� ,$��
��Z �
 �!�� �
���y� ,��
������ �& ��7�

���%���
 % "�
 c�O�
 ���R ��* �� ��! ����� ��� �/� b�: C&��
                  �
�$B
 ��$7� �$& ,�$�
������ �� ��$* �&�$�
� ,2 (&$O� ,��� �


    �
� �%�� �* �
 ,��
��Z .     �$�&�G� ��$8&���2 c�$O�
 �$��+
  P�$� �

C&���
   ���2 �&��
� [=�L� ��6 �
� �$6
* ,�8� ��7� 
� �7�2 ��%�.

`$�L�
1- Moore DH. Long term health effects of low dose exposure to 
nerve agent. J Physiol(paris) 1998;92:325-328.
2- Balali-Mood M, Shariat M. Treatment of organophosphate 
poisoning. Experience of nerve agents and acute pesticide poisoning 
on the effects of oximes. J Physiology (Paris) 1998;92:375-378.
3- Peter JV, Cherian AM. Organic insecticides, Anaesth Intensive 
Care 2000;28:11-210.
4- Kwong TC. organophosphate pesticides: Biochemistry and 
clinical toxicology. Therapeutic Drug Monitoring 2002;24:144-149.
5- Tafuri J, Roberts J. organophosphate poisoning. Ann Emerg Med 
1987 Feb;16(2):193-202.
6- Moretto A. Experimental and clinical toxicology of 
anticholinesterase agents. Toxicol Let 1998;102-103:509-513.
7- Peter PV, Cherian AM. Organic insecticides in anaesthesia and 
intensive care. Edge Cliff 2000;28(1):11-22. 
8- Taylor P. Anticholinesterase agents. In hardman JE, Limbird LE, 
eds Goodman & Gilmans The pharmacologic Basis of therapeutic, 
9th ed. New york; Mc Graw- Hill; 1996. p. 161-176.
9- Wecker L, Deterban WD. Paraoxon- induced myopathy: Muscle 
specificity and acetylcholine involvement. Exp Neural 1976;51:281-
291.
10- Laskowski MB, Olson WH. Initial ultrastractural abnormalities 
at the motor end plate produced by a cholinesterase inhibitor. Exp 
Neural 1977;57:13-33.
11- De Bleecker JL, Meire VI, Pappens S. Qinidine prevents 
paraoxon induced necrotizing myophaty in rats. Neuretoxicol 
1998;19(6):833-8. 
12- Tong J, chambers JE. Detoxication of paraoxon by rat liver 

hemogenate and serum caboxylesterases and A-esterases. J 
Biochem Mol Toxicol 1999;13(5):261-80.
13- Candole C.A, Douglas WW. The failure of respiration in death 
by anticholinesterase  poisoning. Br J Pharmacol 1953;8:466-475.
14- Rousseu JM, Ruttiman M, Brinquin L. Acute organophosphate 
poisoning: insecticids and nerve agents. Annal Prane 1558;19:588-
598.
15- kaplan M, Gorchynski J. Transient blindnes during pralidoxime 
administration for organophosphate toxicity. Top  Emerg Med 
2000;200 (3):64-69.
16- Singh G, Avasthi G, Khurana D, Whig J, Mahajan R. 
Neurophysiological monitoring of pharmacological manipulation in 
acuteorganophosphate (OP) poisoning. The effects of pralidoxime, 
magnesiumsulphate and pancuronium. Electroencephalogr Clin 
Neurophysiol 1998;107:140-148.
17- Luo C, Leader H, Radic Z, Maxwell DM, Taylor P, Doctor BP, 
Saxena A. Two possible orientations of the HI-6 molecule in the 
reactivation of organophosphate- inhibited acetylcholinesterase. J 
Chem Pharmacol 2003;66:387-392.
18- Brown JH, Tayler P. Muscarinic receptor agonists and 
antagonists. In Goodman and Gilmans the pharmacological Basis of 
therapeutics, 9 th ed, Chapter 7, Mc Graw- Hill, New york; 1996. p.
161-176.
19- Van Helden HPM, Busker Rw, Melehers BPC, Bruijnzeel PlB. 
Phermacalogical effect of oximes: how relevant are they?. Arch 
Toxicol 1996;70:779-786.
20- Kassa J. Comparison of efficacy of two oxime (HI- 6 and 
obidoxime) in soman poisoning in rats. Toxicol 1995;101:167-174.

Archive of SID

www.SID.ir



175 ���� VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV  VV%&'()��� *) ���� �)#

+" %,�)-#.*�$ �� ��/� �- 0��'(1,
$) #2)...

�� ������	
������ ����� ��)�(

21- Besser R, weilemann L, Gutman L. Efficacy of obidoxime in 
human organophosphate poisoning: determination by 
neuromuscular transmission studies. Muscle Nerve 1995; 18: 5- 22.
22- Ginsborg BL, Warriner J. The isolated chick biventer cervicis 
nerve-muscle preparation. Br J Pharmacol 1960;15:410.
23- Poorheidari Gh. Potassium channel blockers: purification, 
pharmacological characterisation and effects on learning and 
memory. Strathclyde University. Masters Thesis. Glasgow UK 
1996. p. 43-50.

>hd  3�W��1X ����-�Z      3�$:�� �&
�*         3"&
�$6 �&
�D$: 3�$W��=	 ���&�7$!
 3�=	 ��
��%��      ,
��$'#6 % ��$7� ����:  .      �$� J$KL� �=$M	 �$W��G�
 _$��Z

          �$#&(�
 �$�X @%� 9$& ���U� C&���%���
��Z % ,��
��Z .      ���$/� E$. �$=O�
]<l< 3C8! F�� � ���#!] :��D�: :jd].

25- Barril J, Tormo N, Diaz-Alejo N, Vilanova E. 
Organophosphorus inhibition and heat inactivation kinetics of 
particulate and soluble forms of peripheral nerve neuropathy target 
esterase. J Biochem Toxicol 1995;10(4):211-8. 

26- Ray R, Boucher LJ, Broomfield CA, Lenz DE. Specific soman-
hydrolyzing enzyme activity in a clonal neuronal cell culture. 
Biochim Biophys Acta 1998;967(3):373-81.
27- Ginsbory BL and warriner J. The use of  the chick Biventer 
cervicis nerve- muscle prepariation. Br J Pharmacol 1960;15:410.
28- Barforaz A and Harvey AL. The use of the chick biventer 
cervicis preparation to assess the protective activity of six 
international reference antivenoms on the neuromuscular effects of 
snake venoms in vitro. Toxicon 1994;32(3):67-272.
29- Harvey AL, Anderson AJ, Rowan EG. Potassium channel-
blocking toxin from snake venoms neuromuscular transmission. 
Methods in Neuroscinces. 1992;8:397-407.
30- Harvey AL, Barforaz A, Thomson E, Faiz A, Preston S, Harris 
JB. Screening of snake venoms for neurotoxic and myotoxic effects
using simple In vitro preparations from rodents and chicks. Toxicon 
1994;32:257-265.

Archive of SID

www.SID.ir


