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   سندرم قطع مرفين در يمنيتريك اكسيد در پوسته هسته اكومبنس بر علاق ياثر تزر

  صحرايي نر موش

وحيد شيبانيدكتر 
  4 و رسول فرازي فرد3، فريبا بقائي2، دكتر غلامرضا سپهري 1*

  
  خلاصه      


	� ����� ��: مقدمه ��� ������   �
� ������� )������ ���� ��� �! "�#$
 ,NO ( �
 '� (�� ) (���� )"��$��*�
������ )"��$ ���� "�#$
 ,NOS ( �+ ,�-�.$
 ��#/ ���.! 0'��1.� �� ��2�� 3�4 (�56 7"8 �+  9�/
 :���+ �� :�
�;<"���= .  


� : روش ������ ��
 ��?@ �� :�
�;< 1.� �� A=  )'�B��� :"8 )��C��
 .1.�   D.EF� �+ �� :�
�;< 9�/
+ ,G� ' "��2�= �
�4 ,$��.����
 )�H��� �� ' )"8 1.*�+ ���5�� ' �����$ � �.��$ �� :
�I JK6 �E��'

B/ME�� :  �K=�+ �+ N-#� .EI NK� �+ ��� ,A/O:E��   �K6 '  �K=�+ �+ N-#� ��2�P �� ���M/B:E��  Q�� �
 ���
 0
.F��
�KRKI  ,�-�.$
 ��#/ 0'�� �+7�.< �+"���= ��
' �2�P'�  .�+ ��2�� �+ :H�#+
'  ����� �E��'
 9"EI���mg/kgST�UT 7"� �+ ��2�� V 0�#$.��� ��.R� W�.� ��2�� 3�4 X�"�� (�56 ' "���= ��R�
 �'� 

)mg/kg i.pY (N2�= �
�4 :+����
 ��.� .)'�= ��  ����� 9�/: �
 � �
 ' ������� �+ (�� �  �� ' "
' �'� 7�.<
 �'� ��
�'� ��Z� 7"� �+?�'�   ����� ,�-�.$
 ��#/ ���.! 0'�� �+ "8 .
�I )'�= ��: Sham�.��$   9�
[=

 9�.�.���2 X�� ����� )'�= �� ' " � ����� :�'�
� :�' N2�= 7�.< ,�-�.$
 ��#/ ���.! 0'�� �2�P'�
)'�= �+��� #/ ���.! 0'�� �+ : ����� 9�/"8 ����� ,�-�.$
 �� .\�/ ����] )'�= �� ���^K/  :
�I ��.=

N2�H� 7�.< .  
��"�X 3�4 ����2 �� =�'(: ها افتهي (�56 �$ �
� 0� � ��� ������ _���� :��� 7'�C� ����� ' ����$ 9�/  
� 9�
�

:K� 0� � "/� . �
 �'� �� ��.R�� �
 �� ' ������� ��`� ����� �
 J-4 �E<�25+ (��  0'�� �+ ��2�� �'� ��
N8
"� ����$ )'�= �+ �#��a� �� ��2�� X�"�� 3�4 (�56 �+ 9�	
 ,�-�.$
 ��#/ ���.! , ��Z� ����� :�'

 �
 ,�-�.$
 ��#/ ���.! 0'��� �
 �� ������� �:��� b/�$ cI.� ��2�� ��
�'� ����� �
 J-4 (��   �� 9�
�
�EKI �
 3�4 X�"�� (�56 �
 :d�+ ,0"��! ,E+ 0�' b/�$ ' N�� 9'� 0"8 "�) �
 )'�= �� Wa2�(�� ,  

L-NAME ("8 ����$ )'�= �+ �#��a� �� .  
� �0: يريگ جهينت ��� _���� ������ ba� )"�/�  3�4 X�"�� (�56 �
 :d�+ �� ,�-�.$
 ��#/ ���.! "�#$


N�
 ��2��.  

$.�-�, :هاي كليدي  واژه ��#/ ,������ "�#$
 , �
��������  ,�
 �(��  ,��2�� 3�4 X�"�� (�56 , H�#+
': �+   

��2��   

 

' �*+�,�-�./ ��-��01� 2345 �6
	.7�8�� ���� 9�3,;��� ���� ������� �0��<=> 9�	<? � � –��	�� � ��	
6 "%+�,���	��/ ��.���� �*+�,���	��/ � *+�,�-�./ ��
A �* ���� ������� 

;����0��<=> 9�	<? � � –��	�� ���	
6  #%�*+�,���	��/ � *+�,�-�./ ��
A �*+�,�-�./ <��� B�C���� ;��� ���� ������� �0��<=> 9�	<? � � –��	�� ���	
6   % B�C���� 

 ������� �7�8�� ���� 9�3.345 ��
	 �*+�,�-�./ <���� ������� ���	�� 2 �0��<=> 9�	<? � ��	
�  
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  مقدمه
 ,�-�.$
 ��#/ �� :��+ X.������
(Nacc) �2�P '� D�-��
 ' 

:��+ ����KH� ���� �+ 0�(VTA, Ventral Tegmental Area) 9
�I
 
:� J�Z � 
� ��-K��'�� 1
��! ��#� :E<
  "�/�)US .(

1
��! 0��.` ��e� :��-P 9�/ ,"���8� 9�/'�
� ���^K/ ' 0
0'�.� �
 ����!'� 0"8 �
�� '� �/ �'�����6
  :#!���� b�! 9�/

 :��+ ����KH� ����(VTA) ���;� ,�-�.$
 ��#/ 0'�� �+ 
� 
:�  N���� ' 7[� N�� ' :8.`�� ��R�
 �+ �R�� ' "��$
:�  "���=)AfMg .(N#��.=���� �����  :����!'� )"���= 9�/
)�'"��!.��/ (��#/ �+ �+ �R�� ��#/ ��
 c��F� �� ' ,�-�.$
 

 h�i�j.� ��.� 9�/'�
� �	
 N�.a� ' :8
��! �	
 b/�$
:�  "�.8)k?,kB .( (�56 �'�+ �� ,�-�.$
 ��#/ ���^K/

 J�`� �/"�l.�!
 �EKI �
 �R+�� )��C��
 ��.� 9�/'�
� 3�4 X�"��
N�
 . (�56 �'�+ :P �� ,�-�.$
 ��#/ �� ����!'� 0
���

4 X�"��( m b/�$ �/�"F� 3� :� 
"�! 9��=  ����� ' "�$
N#��.=�  9�/D2 b/�$ cI.� ,�-�.$
 ��#/ 0'�� �+ 

( m :� �/"�l.�!
 3�4 X�"�� (�56 �
 :d�+ �� 9��=  �.8)U .(
 ' ��������!'� 7n�a��
 �� N��`� ���P �
 ,�-�.$
 ��#/
�K6
 ��2�� �+ :H�#+
' ��R�
 �� 
� :K*� ba� ���������.E= �

:�  "�$)?fMkfkB .(������ �H�� h�P �
  �� �$ "�#$

 �� N�
 9�$�� o�i6
 (�#�� �� (*� :���K�8 ���
'
 0"8 �
�� cI.� ' ��
� ba� ��2�� �+ :H�#+
' N2� �!
 :R���� �� 0
.�6 �+ ���^K/ ' )"8 ,�-�.$
 ��#/ �� ����!'�

)"���= 9
�+ 9.��	  9�/NMDA:� JK6   "�$)MpfkBfkq .(  
���)�
� 0� � :E-4 7���  ����� �$ "�
)"��$��*�  9�/NOS 
 �
 "����� (�� 7�.< �+ ��K�#�� )rfUVfUr ( :��+ 0'�� �� '

(ICV) )MM (��#/ 0'�� ' �/9�s� 9) pM ( b/�$ cI.�
:� �/�"F� 3�4 X�"�� (�56 �
 :d�+ �.8.  �$ ��
� ��K�
 
[�

������ � (�56 �'�+ ' :H�#+
' ��R�
 �� "�#$
 3�4 X�"�
 "8�+ J�`� ��2��)YfUrfSY( .�':
.� �t��
 �+ �I.� �+ : 

CE�F�:�]�� o�i6
 (�#�� �� 9)  fu.v�'�� u.].� �EKI �

��+ ����KH� ����: ,��#]�` )���9�s� 7��4 �'� 9(PAG) ' 
,�-�.]
 ��#/ ( J�`� �/�"F� 3�4 X�"�� (�56 �'�+ ��

"��#/ , ba� ��
�+��+NOX�"�� (�56 �+  �/ �� �/�"F� 3�4 
��#/ �
 w� �/9+ x.2  �����:N�
 )" � yF �  . ������ 
[�

 ��#/ 0'�� ����� �	
 �� N2�= 7�.< �.e�� ��"+ ���
 �
 ,�-�.$
� ������� ) ���� ��� �! 0
.�6 �+NO ( �
 '� (�� 

) (���� )"��$��*� 0
.�6 �+NOS ( �'�+ ' :H�#+
' ��R�
 9'� �+

�� 3�4 X�"�� (�561.� �� ��2  :+����
 ��.� �� :�
�;< 9�/
���= �
�4.  

  

  يروش بررس

�� ������:حيوانات �� �
  Vr �
z� �
 �� :�
�;< 1.� u{� 

 :-��a� 0�' �+ ' ���#�'|VT�SVT"8 )��C��
 X�=  .1.�  9�/
 X.E6 7�a�a;� �$�� 7��
.� 9�
"*H� �$�� �
 :�
�;<

8 ��*� 0���$ :Z8�! X.E6 )�H �
� o�i6
"�" . �� 7��
.�
 W�
�8US ' :���8'� N6�� US 9�
"*H� :Z���� N6�� 

:� "�"8 . 7��
.� x��
 9���S±SS:���� �I��   )"8 (�e�� �
�=
"��8
� o� ' 
[} �+ �
�� :����� 7��
.� ' �.+ . �K/

:� 7�.< �'� :P �� yF � N6�� �� 7� ����� N2�=.  
EF� :4�C< J 
̀� ����� W�.� 7��
.� 
"�+
 �����$ D.

mg/kgrT���5�� '   mg/kg? "�"8 1.*�+ . �� 0
.� �� ,G�
 NK#4 �
 :�.P 1�+ �� ' "8 N+�	 ,$��.����
 )�H���

�*��
 h�P �+ :l
"�+
�N2�= 7�.< �KRKI : . )�H��� (�e��
 7�iF � u��
�+ ,�-�.$
 ��#/ ���.! 9
�+ ,$��.����


 0.#�
' ' u.��#$�! ,EP
)SU (R�
 ��� ~�8 �+"8 X�:  
�/U:E��  ����K=�+ �+ N-#� .EI NK� �+ ,�/T:E��   �� ���

 ��2�P�K=�+ �+ N-#� �K6 ' U/�:E��   0
.F��
 Q�� �
 9���
�KRKI . )��K8 �.��$ '� ,G�SS �K�/
� �.��$ 0
.�6 �+ 

+�  �K6 �� ' �2�P'� 7�.<r/V:E��   ��
' �KRKI Q�� �
 9���
"�"8 0
.� �� . �K�/
� �.��$V/U� :E�  ����� J;� �
 ��n�+ ���

:� �
�4  �K�/
� ����$ �'�' �	
 �� ��#/ c��F� �
 �� N2�=
�.8 9��=.EI .�.��$ ,G� \�! W�.� �K�/
� 9�/  ' ���6 9�/

:� N+�	 �.` 9�I �� :Z8�G�
"�� 0�K�� "���= . �.e�� �+
�.��$ �
"#�
 �
 9��=.EI 1.!�� �K�/
� 9�/  0�.� �� �
 :��/

 )��K8S�� �.��$ 0'�� �� ' ��*  �
�4 ����� 9�/ "��2�= .
:� �
�4 �e� N;� :
�I �
 ,! ��C/ �� 7��
.�  �� "��2�=

 "��$ 
"�! J��$ 9�.-*+)�.(  
 7"� �+ ��2�� 9"EI��� ����� ���P �
 ��2�� �+ :H�#+
'

VN2�= 7�.< �'�  . �.e�� ��"+���� � 0
��� �+ ��2��UT 
:E��  �'� �� X�=.E�$ �+ X�= ,G� ' �'
mg/kgST X'� �'� �
 

 N6�� �� (R�! ���"8 X�R�
 �'� �/ Q-<  . (�56 ��R�
 N*I
 :4�C< 0'�� ����� �
 0� (�56 N-	 ' ��2�� 3�4 X�"��

��� 0
��� �+ 0�#$.Y:E��   ' X�=.E�$ �+ X�=Y �
 ,! N6�� 
 (R�! �'� �� ��2�� �'� ���`�"8 )��C��
. ����� �
 J-4 


.� 0�#$.���:� 0�' 7��  7"� �+ ' "�"8ST�UV �� �a�4� 
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�-�I :� �
�4 :Z���5! 9
 "�.8 ��8� W�;� �+ �� "��2�= . (�56
0"��! J�� :K$ (�56 J��8 ��2�� 3�4 X�"�� , 9'� 0"8 "�E+

N�� ,(Rearing) ,0�Z� ' 0�' b/�$  0"+ 9�/(Wet Dog Shakes) 
��*�
 J��8 :C�$ (�56 ' ,�E! :=���2
 �+ ' �/ 0��.` (/ 

0
"��  �/(Teeth Chattering)"��.+  . J<
.2 �� (�56 ��E$V�a�4�   9

 7"� �+ ���KI 'ST"�"���= N-	 ' )"/� � �a�4�  . N6�� ��

 7'�C� ' "�"8 0�' �
�"R� 7��
.� 0�#$.��� ����� �
 ,!
 ' J-4 0�'U+ 0�#$.��� ����� �
 ,! N6�� �  �
 :Z� 0
.�6

�.� 3�4 X�"�� (�56 �/ 9
�+ ' N2�= �
�4 :���+ �U %
 9�"6 �
"a� 0�' b/�$U"8 ��2�= �e� ��  . :C�$ (�56
��*�
 J��8 3�4 X�"�� ,�E! :=���2
 �+ ' �/  0��.  ̀ (/ 

0
"�� 1��
 N�56 ��8
"� �� ��8
� u��
�+ �/ "�"8 9�
[=.  
  

  هاي آزمايشي گروه
 �
 ������ ��
 ��?@ �
z� :�
�;< 1.� �� NMRI �� A 

= )'�B��� :"8 )��C��
  . ������� � �
 ����� �	
 :+����
 N*I
 �
 �� '� 3�4 X�"�� (�56 �+ ,�-�.$
 ��#/ 0'�� �+ (�� 

1.� �� ��2��  c���� �+ 
"�+
 �� :�
�;< 9�/TV/T ' U 
 X�� ����'�Z�� �� �� �.$[� 9�/'�
� �
 X�='�Z��

"�"8 J 9�.�.���2 )� .(
 �� (�� � �
 f����� ,G� ������� � �
7�.< �+ �'� w� ))'�= �� c���� �+ �/9����� �U(�� � �
 f�

U������� � �
 �� �U ( '7�.< �+ ��
�'� ��t� ) �� c���� �+
�/ )'�=9����� �S(�� � �
 f�S������� � �
 �� �S ( c���� �+

 7"� �+ ��2�� ��
�'� ����� �
 J-4 �� ��2�� �'� ���`� �
 J-4
V �� �'� r� )'�= "8 ����� 
�R . (R �+ �/'�
� :��K� ���K�
V/T ��6 �� ���� '�t�� V �a�4� 7�.< �+ ���.! �� �2�P '� 

"�"8 ����� ,�-�.]
 . :
�I )'�= ��Sham Wa2 
�.��$  :�' N2�= 7�.< ,�-�.$
 ��#/ ���.! �� 9�
[=

" � ����� :�'�
�'  :
�I JK6 ��.= \�/ ����] )'�= �� 
N2�H� 7�.< .  

  

  هاي هيستولوژيك يبررس
b����� 0���! �
 ,! 3�4 X�"�� (�56 N-	 �
 ,! ' �/ ,

1.�  �� $ �
 ,! ' )"8 1.*�+ ��
 W�.� :�
�;< 9�/
0
.� ,0� �s� :� ���` �/ "���= . ������2 �.E;� �� �s� N2�+
UT 7"� �+ "<�� | �� Y )�H��� W�.� ,G� ' N+�	 �'� 

1�+ ,�5�
.��-�'  9�/UYT�UST'�Z��  J;� �
 X�n :�
�.��$  "���� N*I 9�.� �.Z�'�Z�� W�.� ' ��*� 9�
[=

�.��$ J;� N2�= �
�4 :���+ ��.� 9�
[= .:��.< ��  �$
�.��$  �.+ )"8 X�R�
 Q�;< ,�-�.$
 ��#/ ���.! �� 9�
[=

:� �
�4 ������ ��.� J<� _���� N2�=.)  Jt8M(  

  

  

  

  

  

  

  

  

  

  

  

  

  

�$#	��0   :1شكل �� %&'� "1�� 2'*� 3�� �! %4 
*�506(� �)	  . %! 7��4 ���� 28� ��9*� :�"#$��� %&'� %&(�� ���� �� �)�� .  

LV: Lateral ventricle, AcbC: Accumbens nucleus Core, CPu: Caudate putamen  

  
  

LV 

CPu 

Acbc 
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5-0 

5-0 

  آناليز آماري
0.��� �
 :C�$ (�56 7"8 �� h5� 
̀ �#��a� 9
�+  9�/

Chi-square ' Fisher exact test"8 )��C��
  . 7"8 �#��a� 9
�+
)'�= ��+ 3�4 X�"�� :K$ (�56  �2�P �� ,����
' ������ �/

(One-way ANOVA):��� h5� 
̀ �$ :��I �� '  �.+ �
�  

Tukey post test"8 )��C��
  .:��� Q�� ��
.� ��E$ �� 9�
� 

TV/TP< "8 ��2�= �e� �� .)�
� X�K�  �/7�.< �+ ��H���� ± 
"�
 )"8 0��+ ��H���� ����� 9��`.  

  

  نتايج
  :بروز علايم سندرم قطع مرفين

Vr �� �� :�
�;< 1.� �� � �+ 
� ��2�� : ����� )'�= 
 7"�V)'�= X�K� "���$ N2���� :����� JZ�'�! �-P �'�   9�/

 0�#$.��� ����� c4���� 
� ��2�� 3�4 X�"�� (�56 : �����
"��
� 0� � .\�/ 5� 
̀ ��.=:��� h  :K$ ' :C�$ (�56 �� 9�
�

)'�= ��+ 3�4 X�"��  ����] : ����� 9�/))��.F� N��( ,
 ����� )'�=U , �����S
�I )'�= ' :Sham " � )"/� � 

) N#�ANOVA ' Chi-square .()'�= 
[�  (�� � �
 : ����� 9�/
"8 �#��a� ����] )'�= �+ ������� � �
 ' . (�56 �� �
�.K�

 X�"�� :K$)'�= �� 
� ��2�� 3�4  �� �E�F� 9�/V �'
 �a�4� 
 �.KR� �� 'ST:� 0� � 0�#$.��� ����� �
 ,! �a�4�  "/�.  

�� �#&��7 >��;�  :1نمودار �= �� >*?�� @AB ��)#( �,C� ���! D)	Sham>*E�( �FG >*E�( � FH3� ��  >*?�� %! %&'!�� �,��8I 0��.����   ��
%! D�I >*���*� ±0�AJ �)	 ���� ���� >*���*� ��*K�   )��)M=n.(  

  

�0 �)6 :2نمودار �  �)	 )#�!  �,C� D)	  ��)PE�(�),�� � ) Q(       >*R#,S�5 R 7�  ��� +RT  UR,�
T �� "R� (L-Arge1)  �*R� R 7� � (L-NAME1) �� 
3� 7�&#� ���= �! %',�.� �� >*?�� %! %&'!�� 0�� .����  ��D�I %! >*���*� ±K� 0�AJ  )�� �)	 ���� ���� >*���*� ��*)M=n.(  
  
  

I
.	�

4

	 �
JK
� �
�5 �
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Summary 
The Effect of Nitric Oxide Microinjection in Nucleus Accumbens Shell on Morphine Withdrawal Signs in Male 

Rats  
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Introduction: This study was performed to evaluate the effects of intra-nucleus accumbens shell microinjection of L-

arginine (NO precursor) and L-NAME (nitric oxide synthase (NOS) inhibitor) on morphine withdrawal signs in male 

rats. 

Method: Rats were anaesthetized with a combination of ketamine and xylazine, and placed in stereotaxic apparatus, 

and a guide cannula was inserted into nucleus accumbens (Nacc) shell, (1.7 mm Anterior to bregma, 0.8 mm bilaterally 

to bregma and 7.1 mm depth from skull surface). Morphine dependency was induced by subcutaneous administration 

of morphine (10-20 mg/kg for 5 days), and morphine withdrawal signs were precipitated by naloxone administration (4 

mg/kg/ip). Rats received either single or repeated microinjections of saline, L-arginine or L-NAME into Nacc shell 

during the scheduled periods for 5 days. In Sham group, bilateral canulla was inserted into Nacc shell , but no drug 

was microinjected, and in saline group only normal saline was injected into Nacc shell in the same way as the 

experimental groups during the scheduled periods. Control group was intact.  

Results: The results of this study showed no significant difference between control and saline treated groups in the 

expression of morphine withdrawal signs. Single dose microinjection of L-NAME / L-arginine, just prior to the last 

injection of morphine, had no effect on morphine withdrawal signs, but repeated microinjection of L-arginine / L-

NAME decreased jumping, rearing and weight loss (only in L-NAME group), as compared to control rats.  

Conclusion: The obtained results indicate that NO injection in Nacc shell may be involved in some of morphine 

withdrawal signs. 

Key Words: Nucleus Accumbens, Nitric Oxide, L-arginine, L-NAME, Morphine Dependency, Morphine Withdrawal 
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