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  ضددردي مرفين در تست فرمالين القاء  بر L-NAMEتأثير

  3و ليلا رضائيان 2، دكتر مهرداد شريعتي**دكتر مختار مختاري

 

  خلاصه 

	������ �� L :مقدمه�
� ��  	
��(L.NAME) ������ �� ���  ���L �� �� �����  ����� �� � � ��

!�	
�� "�#�� $���%��&� �� '� ��
�� ���(%� ��% .!�	
��  #
�� *��� �% +�� �'�#�� ��
�� ���(%�
!�	
�� �� ���(%� ,�  .!�	
�� �% �-�� ��  ���	���� +�� $�  �
.��  ,�, �-���� ����� �� ���(%�
 	�/01L-NAME +�� +�'�� #2�3 ,�, ��4(1 � 5��6 �,.	�/01 ������� 7�� �� 	8�3 5��9:  

L-NAME  �, ��� '� .��1 � ��;	� <��1 $�  =�>�� �,�,�8 	/� ��� 	� ���, ����� �� $,�?
�� ��
�  @�-�� �����	;.  

�	 ���: روش A�B�����CD�E�	>1 ��� �� F��
(�� ,�9� �� G��� 	� ���	HI J�� 	� KLD �MND  @	O
�  @�-��. 5����� ,��� A�����3 �� C$, $�	O  ���  FP	
�% $�	O ��  ���1,+;���, $�	O   $���6

� ���&�1 �� ��;	����#�� mg/kg K � $�	O +;���, ��� ��;	� $���6 ��#�� �� mg/kgK �� $�	'�  L-NAME 

� � ��#�� mg/kgRD, KD, MS $���6 +;���, $�	O � L-NAME� ���&�1 �� ���#��  mg/kgRD���  "�(>1 . 
��, T��#1��� ��,	O @�-�� �����	; ����� U�	  �� EV �>�V, $,#��: � �V�?I .�, A��I �� . ��

 $�	O#�� ��� 	��	� �'-3  � ������#�; @	� �� ��;	� ��� �  T��#1 �V�?I .�, A��I . T��V,S �D 
� WD �MWF ���  �
;	O 	X� �, ,�, ��#� � ,�3 3�	� ����� �� Y�1	1 ��. Z��: +E/ �� [: ��� 

��
;��� � �\���$�	O ,�, $	'� � �>� ,��� �����
;	O ��	V �( .  
� ��^ 5��% Y�L-NAME��] : ها يافته_3	� �, 	� �, ,�, ��,=��,	O �����	; ����� .  ���`'�

$�	O +;���, ���  ab_b
bc� 	b�,�>b� �� $�	'� ��;	� $���6L-NAME$�	O �� �(��>� �,   �6 ����
	6 +;���, �� �&�� �� �4�,,�� $� �	
B�� ,�, 5��6 F���  �, �����	; ����� ��#� �_3	� �, $9��

P	
�% $�	O �� �(��>� ,�, ��B���.  
�: گيري نتيجه
;�� d���	� �� '� e��	��� A��I �� ���, �, ��� FT�>H1 ��� �� I�3 ���  � ����'�

1 �-�
� �,0�� +��>1 ��;	� �,�,�8 	�/ ,� .  
  �	;��8 F�; +(1 F�,�,	�����L-NAME F :هاي كليدي واژه

 

!% ��+��,���-�+��./0� 12+3 ��
4 ���5� , ���3�7 89�� �	:�� ��3; �������&%<�5= ��+��,��  ���5� ,12+3 ��
4 ���5� ,���3�7 89�� �	:�� ��3; �������  

#%0����= ���� 8��� >�5���7  ,3 ��
4+12 ��5��,���3�7 89�� �	:�� ��3; �������   

4
�� 3+12: نويسنده مسؤول * ���5� ,   ���3�7 89�� �	:�   mokhtar_mokhtary@yahoo.com :آدرس پست الكترونيك •������� ;��3 �

  B/#/!#(A! :پذيرش مقاله        A)#!/&/@& :دريافت مقاله اصلاح شده        ()#!/#/)! :دريافت مقاله

  هشيمقالة پژو



30 

 �����L-NAME � �� 	
������ ����� ...  �
���� ���
��� �  

  مهمقد
�� ,�,  	'� P�f �, ���(�� 	� �6 +�� ����-1 �_'^

�� �^��� �� �� ,�. ,�  . ��	� ����B� 7	f e� �� ,�,
 d�(3� 	\�, 7	f �� � +�� �
;�� Y��� �� ���O�
 ,��� �� ��(�� "(^ � g�� $���'� �6 +�� ����� �.��

�� ��	V �_'3 ��,) i.(  
�� F���'�� � �#6	� �Ek� "
(�� �� Y��� � l�&


 ����� ,�, ���	�(� �, ���� A�	��m1 Y^�� �n�H�
e�	H1 5��#;� "�X�1 �, 	��m1 F�	�o:  ���� � ��

P�4��� "�#�� F��	
�'(��	1���� 	�X� ���^ ���  � ��
$��	�O �� �� ,,	O . A�� ���, �, ��,�, �p]� �� q
��

	; 	� ����� � �3�� l�_n��� A�	/��� �'H1 , ��6 . ��
$�� �
;�� P�E�, �� �B�'� 	B� ��, ��'� �� ��	� �_3 ��� 

 5��6 �� � �,	� ,�,Jq1 ���6�1 � +�� $,��  	/r� ���
"(���4� +.��  ����� �, �,���  U���� ����, � ,�, ���

+�� �
;	O A��I �� )s(.  
 	� ��E� �,��� ����  +��.,"
(��  ����'� ���� ���

(�� ����� ,�, P	
�6 �, ���2��:�� "
,�^�����,  )tu .(
� ���2��:�� ������,�  �, ��v�� �����6 ��;	� $9��

 � w'H1 ,�-�� ��, �� ��� F����, ��#� � ,�3 ,�, ��4(1
F�	4� �� A�� ��v�f 7	k� �� [: ,��
�� �&�� 7	k� 

�, ,��H� ��#� ���,�, ��4(1 +�� $�  )xFyz( .
�EV �� �������, L � �
� �������	
��  	
��)L-NAME( �, 

"� $,�?
�� A��I  F��;	� �� ���� 	/� w'H1 � �,�,�8
�� ��	V 	�/01 +H1 �� ��;	� <��1 $�  ,�-�� �,�� )y .(

$��	�O ���N b �
� b D A�1��{�� b  � �� ,�, P�>
�� �,
� ���c� l��f �, �% |��,�, A�4�	H1 ��� �� ,�^�  ���

��V 5��#;� #�� ����c� e�	H1 +�_�	  �, �%  ,�, <�
�� }�?1� ��#� F�
;� ��, 5>��� .$��	�O ��� ��  P�]; �� �� 

P�_� ,��� "�(_6 [{� � $�  �Ek� ��� ���'-�  �� ��
�� P�]; "�(_6 �� �
(��� ���,����� ��� )~ .( ��� �_'^ ��

 e�	
�� ����1 � ��
�����(6� e�	
�� ��  P�]; F��,�����
+�� ���(6� )MS.(  
e�	
�� �(6��� +�� $�  �
.��  	
�'(��	1���� !� 

 �%�� �?�� �������
(: �1��3 P�'�� �, �'&� 5>� F��6 
 �,�, �8 A�	/� ��E1 � ,�, P	
�6 �, �� 5>� ���

��:��2+�� $�  J��#O A��?
� ���� )MW(. A�]��n� 	��� 
e�	
�� 5>� $���, ��B�  +E(� +���(3 ,�-�� �, ���(6�

,�, �� +�� ��;	� �� �� '� .��1 � )yt( . ��'� ��
 $��	�� ��X�� ���,	4_'� �� �p]� ��cB1 ��	�

$���6��&� �� ���(6� e�	
�� �4������#�;  #
����� ���
F���(6� e�	
�� ��]� L-NAME�� $,�?
��   ,�  )ty(. 
�� ��B� A�]��n�  �� Z��: �, �6 �8	; ��� l�&
�� ��,
�� ,�^�� �����	;  ���e�	
�� ����1 P�E�, ��  ,�-�� ���(6�

�� $��	�O �, � ,�   	��m1 ���2��:�� ��:�6 � �
�, ���
�� ,�-�� ��6 .l�&
�� �� �]� '� ���  $��, #�� ��#� ���

�� ,�  )yy(.  � �\
(��� �� ��;	� #��-1 ����� �� �^�1 ��
 #��-1 ���	���� +�� $�	'� ���, ��� �� +E(� 'H1

� �% �������, �,�,�8 	/� ��;	� �� $�	'� �&�� �� $,�?
�
 ��, 5��% �� 7	k� ��#�� #�� � ��% +��>1 �� ��

 +�'�� #2�3 ���(�+�� . �_EV $�  @�-�� A�]��n� ���`'�
 +�� $,�, ��B�L-NAME  <��1 $�  =�>�� �,�,�8 	/�

 +(1 �, �� ��;	�Tail-flick�� 5��#;�   +(1 �, ��� ��,
Hotplate5��#;� ��� �'� $���B� �,�,�8  ,� .  ���	����

��	X� 7q
.� �� �^�1 ��� 	�/01 ,��� �, �% �
!�	
��  ��� 	� ���(%�,�,�8 	/�� ,��, ,�^� ��;	�, 

 	8�3 T�>H1 7�� ��a_
c� 	�,�>� 	�/01 ���	�  
L-NAME  	�/01 ���`'� � ��;	� �� $�	'�L-NAME � 

�, $� ,�-�� ���,�, 	� ���&�1 �� ��;	� ���� �����	; �
+;	O A��I .  

  

 بررسيروش 

 ��� �, ��	-1 � ���\B����� �]��n� ,��]1CD 	� 
	� ���	HI J��  ,�9� �� G���Wistar� �, ���� $,��H 

KLD �MND +;	O ��	V $,�?
�� ,��� @	O . �, A�����3
[?V  ���\B����� <��	  �, � ,�����
�� ���MK +��� 

 � ���� ��MK���, �� �����1 +��� KD �1 KS �^�, 
�
���  �;�% ��o� � l� �� ���,��� ��	
�, � ,�	O

 ����&\��� ��� . 5����� ��_%  �� �kcB� A���� �, ��
��� +;	O A��I .�� $�	'� ��;	� 	/� ���	� ��X�� ��  

 L-NAME �� A�����3 F�����	; �� � �� ,�, ���
�� 	� x 
$, $�	O ���  "�(>1 ���1 . A�����3 P�� $�	O)	
�%P (

 �����	; <>;��,	% +;���, . A�����3 @�, $�	O) $�	O
��� ( �� ������#�; @	� �� ��;	� �� P,�]� �'-3 F

,	% +;���, �V�?I .�, A��I�� . A�����3F@�� $�	O 

���&�1 �� ��;	� � � ��#��mg/kgy �V�?I .�, A��I �� 
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,	% +;���,�� . �� A�����3$�	O  "B   F"-�: F@��&� ��� 

L-NAME 1	1 ��� Y 	�,�>� ��ts ,yz � �z� �_�  	� @	O
%� � @	O�_ts �]� �>�V, mg/kgy .�, A��I �� ��;	� 

�  T��#1 �V�?I . �,<>; "
?� $�	O L-NAME ��#�� ��
mg/kg�z ��&�1 ���  �  T��#1 �, �� Z��: ��	
&� �%
$�	O ,�� $,�, ��B� EV ���. T��#1 L-NAME � ��;	� F

 ������#�; @	�ts�����	; T��#1 �� EV �>�V,  S/K % ��]�
�  @�-�� �����	; +(1 U�	  .Z��: +E/ � T��#1  ���

��% �����, A��I �� ����3 ���
;� )Double blind (
+;	O @�-�� .��X�� �� � 5����� <�H� �� ����3 ���� � 

	� �� EV ���`'� � 5����� �� EV ��� �� d	
�� �;� 
 �� ��� 	� �&�� 5�����F+��� "�� A��  �X?H� �,

�B�  ��
;	O ��	V �� .@	� �� �����, T��#1 �� �]� �>�V, $, 
������#�; SD 	
���	���  �����	; ��� P�_H�S/K % a% ��

 �X?H� �, �_I�;q� � ��,	O T��#1 ����3 +��� ��:
 ,�]�� �� dqO �(�_: [�^ �� F5�����K�*K�*LD ��	V 

�� ��
;	O .� ,�, ���
;� Z��:���� !'% �  ����� �� �% ��
RS F,�� $�  ��E]1 �X?H� 	�� �, T;� �n� �� +E(� �^�, 

$���B� 	� � ts �� ,�, �
%	3 Z��: ��� !� ����/ 
 ,���� A��Iz FtF yF u F) J�� T��n�Dennis, Dubuisson (

 +E/ 	�� g	  ����  ��,	O)ti( :  
 F	?I ,�� �,���� �, ����3 �% @�\��P,�]1 �
;� $�� 

,�� $�  ����1 �: �, 	� ��� 5��� � + �, ��%.  
 ,��t ��� �� ,�. ��� ��� ����3 �% ���\�� ��	� F

�'� 'H1 F$�  T��#1 ��:  �
;� $�� �V�� �, �� � ,	%
+ �, �B�.  

 ,��y ��_� �� ���,�, �-�: ����3 �% �
V� ��	� F
�� ��� � ,	% + ��� �X?H� a% �� ���'1 ���O.  

 ,��u� ��	� F �� ���,�, �-�: ����3 �% ����
�� �� ���1 A�  �� �� ��(�� ,�,.   

$,�, ��� ,��]1  �'% ��� A��I ��ty ��_� s 
�>�V,  ,�, $	'� P��	; d��� 	� � J��'  ��)Pain score (

�  +E/ ����� �n>� 	� �, .$,�, +E/  �1 ���z [: �>�V, 
+;�� ���,� �����	; T��#1 �� .�, ,�, $	'� ��\���� 	� 

 �  �E��H� 	�� P��	; TEf ��_�)~Fyz( :  

  
SEC

TTTT

300

3210 320 +++
1Pain score=  

��\���� �,$	'� ,�,  T0   �T1  �  T2 � T3  ,��]1  MS 
����/ ���$��, e� �, ����3 �6 +�� � S �>�V,  �� ��

 �����
;� Y�1	1DFMF KF L,�, ��B� �� . �, $�	O ��_6  ��
)S�D ( ����� �� �>�V,,�3 �_3	� � ���� )WD �MW(  �>�V,

�  �
;	O 	X� �, ��#� �_3	� ����� ��. 

$�	O ��� ���
� ����� �_H1 � ��#-1  � ���  ���
 +(1 �� $,�?
�� �� ��	-1Kroscal vallis ��	� � �  @�-�� 

��]� 7q
.� ���	� $�	O ��� ��,  ����� �� ��Tukey 
��,	O $,�?
�� .��]� ���]�  �,�� ��,zs/z≤P �
;	O 	X� �, 

�  .  

  نتايج
�
� ����� #�������� ��B� � ��,  �% L-NAME  ��

 � ���&�1 *��� ��;	� �� $�	'� $,�?
�� ,��� 	�,�>� �'� �,
��]� 5��%  ��#� � ,�3 �_3	� �, 	� �, ,�, $	'� ��,

�� ���  � P	
�% $�	O �� +E(� �����	; �����  ,� 
)zs/z(P≤ .�w�� T��#1 L-NAME	'�  ����, ��;	� �� $�

�� A�	/�  �% +�� ����� �� +E(� �	
B�� �]8�� �,�,
L-NAME ,��, F,�  T��#1 ���&�1 �� )P��^t��,�'� � t .(  

�0�) :1جدول  � � (��+ ��)+
�� �12
��  �
� 32
�45 �&�  

  مراحل آزمون
  گروه

  مرحله حاد
SDX ± 

 مرحله مزمن

SDX ±  
  BB#/B ± !(/B  BB&/B ± !&/B  كنترل
  BB#/B ± !@/B  BB&/B ± !!/B  شاهد

)mg/kg40 (L-NAME  ∗BB)/B ± !)/B ∗BB@/B ± B'/B 

)mg/kg2(مرفين +   /kg)  mg15  (L-NAME  ∗BB#/B ± !#/B  ∗BB&/B ± B@/B  
)mg/kg2(مرفين ) + mg/kg20 (L-NAME ∗BB)/B ± !&/B ∗BB!/B ± BA/B 

)mg/kg2(مرفين ) + mg/kg40 (L-NAME ∗BBA/B ± !!/B  ∗BB&/B ± B#/B 

 1	:�*����  �5C	 D:,E� �85��  1�� 8��� � F
,57 ��
4 �G ���)BA/BP≤.(  
n=10  * (P≤ ) 05/0  



 

 �����L-NAME �� 	
������ � ����� ...  �
���� ���
��� �  
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2/0  

15/0  

1/0  

05/0  

0  

05/0-  

�0�):2جدول  � � (��+ ��)+
�� �12
��   �
� 32
�45 �&�  

  مراحل آزمون
  گروه

  مرحله حاد
SDX ± 

 له مزمنمرح

SDX ±  

  BB#/B ± !(/B  BB&/B ± !&/B  كنترل

  BB#/B ± !@/B  BB&/B ± !!/B  شاهد

)mg/kg2 (مرفين  ∗BB&/B ±   !A/B ∗BB!/B ± !/B 

)mg/kg2(مرفين +   /kg)  mg15  (L-NAME  ∗BB#/B ± !#/B  ∗BB&/B ± B@/B  

)mg/kg2(مرفين ) + mg/kg20 (L-NAME ∗BB)/B ± !&/B ∗BB!/B ± BA/B 

)mg/kg2(مرفين ) + mg/kg40 (L-NAME ∗BBA/B ± !!/B  ∗BB&/B ± B#/B 

 1	:�*����  �5C	 D:,E� �85��  1�� 8��� � F
,57 ��
4 �G ���)BA/B (P≤.  
n=!B  * (P≤ ) BA/B  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�> 	K2+�L : 1نمودار����	 �
 � ��� �� K�9
	 ��9 � <	�	 �� ��
4 ��0  M+�	3; ���	  
���� � N29
G <�����	 ± �OE0 ���C	 ��� �8� 1��. 1	:� *  ���� �85�� D:,E� 5C	� ��� �G ��
4 F
,57 � 8��� 1��) BA/BP<.( 1	:� +���� �85�� D:,E� 

5C	� ��� �G ��
4 F
,57 � 8��� �G �� ��
4 G
�P� 
�+� 1��) BA/BP< .(1	:� × ×  ���� �85�� D:,E� 5C	� ��� ��
4�G F
,57 � 8��� � K� ��
4 G
�P� 
�+� 

1��) BA/BP<(. 

  

 ��
� �
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)	�
��
�

�<
±

�O
E

0
C	 ���(  

٠ � ١٠ ١� ٢٠ ٢� ٣٠ ٣� �٠ �� �٠ �� �٠

(	
ز��ن (����� د��

����ل 
L-Name (15mg/kg)+�����
L-Name (20mg/kg)+�����
L-Name (40mg/kg)+�����
L-Name (40mg/kg)

� 

*

+
+

+

+
+

× × 
*

*

*

*

*

*

*

*

× × 

× × 

× × 

× × 

+ +
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2/0  

15/0  

1/0  
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Introduction: N- nitro-L-arginine methyl ester (L-NAME), one of the L-arginine analogs, has been specified 

as an inhibitor of nitric oxide synthase ( NOS).Nitric oxide synthase is an enzyme which leads to nitric oxide 

synthesis. Since nitric oxide has been known as a pain mediator, it can be said that L-NAME can decrease 

and relieve pain. In this research the effect of L-NAME on morphine antinociception and the interaction 

between these two drugs were studied by using formalin test in rat. 

Methods: Experiments were done on 70 male-wistar rats weighing 180-230gr. Rats were divided into seven 

groups (n =10) including: the control group, the saline group(sham), the experimental group receiving 

2mg/kg of morphine, and the experimental groups receiving 15, 20, 40mg/kg L-NAME and morphine 

(2mg/Rat), and the group receiving 40 mg/kg of L-NAME. Injections were performed intraperitoneally  

fifteen minutes before starting formalin test. In sham group, an equal volume of normal saline was injected 

intraperitoneally. The minutes (0-5) and (16-60) were respectively considered as acute and chronic phases 

of pain in the formalin test.  After observing animals’ behavioural responses and calculating pain scores, 

groups were compared.  

Results: According to the obtained results, L-NAME caused a significant nociception decrease in both 

phases of formalin test and this effect was dose dependent. Moreover groups that received the combination 

of morphine and L-NAME showed more nocieception, especially in chronic phase of formalin test, in 

comparison to the groups that received each in isolatin and control groups (P<0.05).  

Conclusion: According to the results, L-NAME and morphine act synergistically. In other words, L-NAME 

with nitric oxide inhibitor decreases intracell signal activities of cGMP and CAMP and consequently protein 

Kinase A (PKA) activity related to cAMP is decreased. This leads to an increase in the releasing of 

neurotransmitters related to PKA, and consequently morphine antinociceptive effect is amplified. 

Key Words: L-NAME, Morphine, Antinociception, formalin test  
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