
1  

�
��

� 
��

�	

�

��
�

  
�

��
��

 �
��

���
 �

�

�

��
 /

�

��

 �
��

�
���

 /
��

��
�

 �
�

�
9

1
 /

 "
�#

$

�

%�
�

 /
��

��
�

 
9

8
  

  

 
 
 
 
 
 
 
 
 
 
 

������  
�����  

� �

��

��

��

��

��

��

��

��

��

��

��

��

������: 15/1/91  
��� �������: 2/4/91  

�����: 21/4/91 
 

 ��� ����	
��� �
���������� �����  ��� 
�

����� ������ � ����� ������� ���! "#$ %��&� '

(��  

��������	 :������� ��	����1���	 ���� �1 ������ ������2*�  "����

�#$�%1�& ���'� ��(	 )�*+ ,-�	��3   

1 .���� �	
� ������
�� ���� ���� ������� �  
2 . ���
�� � !�� ������� �"#�$��%�&	��� '�(�()� %*
+ 	 �,�%� � ,���� �"#�$��%�& �	
�

��
��.  

3 .��
�� ���
�� �,�%� ��./ ������� ��,�%� � ,���� �"#�$��%�& �	
�  
 *1�2�+ � ����� : ��4	� ���
�+ 
5*�  E-mail: mehjour@yahoo.com 

)��*+  
��#� ' ,-�.: �� ����� �	
� ���� ���� �� ��� ��������� �� � ���!� �"	#� ��$�% &% ��' �(
 ��))* ��+(�����	�� . ��(�� &#�	���- �� .�/� 0�
�%�1�)(�+� 	2	2 3 ����� ��4����-� . 5�� (�

 �+� �-(�	20� ��(� 6�� (������ �����7 ������8��-� 9-�) :	'3�(�� 5�-�)  ����(�
(����!�" .  

  

�'
 ' ���� �.: 6��:3�" & �� ���;��
% , � (�1�) ��) ;��
%0�
�%�1�) �=� �3� > ;��
% >�����
 3�!��(� ����� :	

%����� 3 ����� >?������- ��	- ���(�1�) � :	'��8 �3� �=� �� 5�

0�
�%�1�) 	#	' ���@) .) �3� 3� (� 0�
�%�1�5/2  35 �D�� E�"�D�% � E�")���$7 GH�� ( J� �� 	K
 ?	� & 5�-�)3���8��-� 9-�) ���� ��@�� �� &�$�5 	' L��M) &�$�.  

  

,�0���.:  0�
�%�1�)��
K� N��% OP�6�� �(� ?��1# (�� (� ����� ��� 3�DQ��&  3 ��Q5�L�  0����
5�����! 	' )05/0p< (�( �(� :�1# ?������- ��	- .�(L) 3  5�L� &DQ�� (�&�
K� (�SN��% (�� ���

)01/0p<( .&6�� & 0�
�%�1�) L��M) >:3���
K� N��% J� ����� ���*) 0��� ?	� (� (�� (� ��H
� 0	�/% 03����M�� ;��
% :3�" � &���@� (� E���#U �L�� 0�
�%�1�) >5�
V1��� 0���� 0 (� �( 	��	��

6�� E�- ����� ���&� (�S�
KN��% (�� ���)05/0p<(  
  

,���$��1:  L��M)0�
�%�1�) �
K� N��% OP�� (��?	'  �(� 0���� 5�L� 3 ��Q &DQ�� 3� (�
 5�����!� ��M) ;	� (��� �	
� �����' *) �)(��Q �(� &#��-� � 3��+ �� �+� 5�� �� �/W 3 �(�	#

��� 0��-�	��%��8 N��% .��S 0	 �X��� �Q��# (� �	�&E�M#���	-(.  
  

 ��12�'��3� :0�
�%�1�) >�	
� ���� >	2 �+��(�� >5�����! 0���� >&S�Y 0����(3 �� (� E� 0��%
�� 0���� >Z��	��	��  

 
 



 

2  

 �/� �+��0���1 ��������2���& 3��'& ��#% 4�� ��� �5+��� �6�� ���7�$ ��������2��� 89	 "��:& � 

�
��

� 
��

�	

�

��
�

  
�

��
��

 �
��

���
 �

�

�

��
 /

�

��

 �
��

�
���

 /
 �

�
��

��
��

9
1

 /
 "

�#
$


�
%�

�
 /

��
��

�
 

9
8

  

  

,��#�  

 " �6 �7���� �	�� � 4 8��� "��9�7 :� � 7 %��
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�+ !��
�4 " �I�$ ���� ��*�
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"
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� "�!)17 ( R 
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�&��� �� � Y�()� U�� �� �l$U�$	� "�
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� ��$�+ ��%�+ "
��

"� � U��Z� <=7�� U�� ��  �S $a.  
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7 U�� ��
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 �� ��*�) �*
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��� ��"
�� �.  
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� �	��  

<7 B�� <5d! ����� �� ��+�a U����j�� �� . 
Q� ��
�� U�$�+
& ��+�a ����+�r��7 p�+ ��9� �� �!���+ 

'�/� 12  ��17 	 < �� 	�  ��+�a ��j�� �� F� �	�
<[�4�	��j�� s�� ;a �� �� ��
*^�&
�l�  "�
7�� ��j

%�� �a 1	� 5+ p	� ��  F��� 	 ����7�����d5� � 
)19(^ <Qd)+ �� ����V <* P��
� U� 7"�  F�O ��

 vE� ��,.�)40  ×40  ×40 �5��
5+ ( ?��
� �)�
��
6 ���a<5&
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,�+ 
5

 U�$�+
& 1�.)+ ��5/2 <7  m��'��m  <7 " .O 
��
�%� ����V "�� {*Y� 
7 ����V ��� ' � 	 v��

B��(� :�,d� <O�� ���G <7 
�� " �7 � :0 t  ����V
Y��%� "�� <7 <O�� �	 7 � ��+  ��� ��  �����+ �	�^ 

1 t  ��	 ����V �$	 <5��� v�9� <Qd)+ �7 ����V "��
 ��T B$� "�� "	� 
5��7 �� ��T � 7�+ ��� ��^ 2  t 

 �� L����� <j�� ����V<7 ��[K+�* � <Qd)+ |= �
 �.7�+ * �^ 3 t Y��%� <j�� ����V ��� ' � �� �� � �
�+  ��� � ��$�+ <7 �� �
����,� ' ��+  !� . �@J

}�� "��5&� "�!1�	
5��� �� "�!15 <���J "� <.m�&E7
 <(�6� �� 	 ��4a U�$�+
& Y��%� �� F�60 <+����&�� . ��

 U���_�AT  
! �� }��1�	
5��� 7 	 �@J< ����/
�� ��%�+ �� �AT���� U�$�+
& ��+�a �� �
Q�<5&
� � .

p	� U�� �� ���d5� �7�  �� /�0  ��3  �� ��� ���5+� "�
7
��+� {.5u+ "�! 1�	
5��� 
! ��7<�� +a . U�����+

 �� ���10 <7 U�$�+
& Y��%� ��  Z7 1	� <(�6� ����/
��V �� 1	� <.V
+  Y��6� �� 	16  ��60 7<����/  <.V
+

�� U+%+ �� �	�
Q�<5&
� �        .  

��� �	������ �� �� �� ��
�  

����,9! 	 F,����* )20 ( ��+�a U�� �� p	� <7
{�m����j�� � �^ ����  <7 ����V ��* U�� ��j�� "�
7
 ' +15 �	 )+ <Qd)+ KT�� �� <(�6�p�+ � ��*� 

��
6 ������+�a ��� ��5� ?��
� �)�&
��<5  �� FI
 "�+� �� s�� ;a KT�� �� ����V49 �5�� <O�� ��
�

��
6����i� ��%�+ 	  ��	
�7 �� 
�T �7 ;a �� �� � ��*
��+� �� ���d5���� �� k�"
�� � . h��+�a 
!"	�  
!

 ����V<@�
+ ���G  ���+� <.m�& �75  	 ��
,� <(�6���-

������ �� ���� U�����+r��7 �@J p�+ 
!�  . 8=6 ��+�
�m �� h��+�a�	
�7 '� %�� �� � ��,�30 �� <���J-


Q�<5&
� �.  
�� ���	 �����
�  �! ��  

 ���* ����� ��:� 7��	
�� <,@� �� ��T <��9�1�5� 
7 �)������ E+B� <5&
�� � O �� F���"  ��


��� ���"
� �*�
� ~T������ � $" �I� )� ��$�+"-
S $a � (��r��7 j�� �a�� � .��� ��� ��$�+ |= "
��"-
S $a � )MDA (Y@[ �	�� �a v�� <* ���  h�*�	

� :���5�7��7��� � TBA �+� �� <* ��"  p�O
��j���+ ��
�^ � ��U� �+�ah�� � ��$�+"S $a � ��  ���+
<@�� ��$�+"S $a � � �7:���5�7��7�� � � h�*�	����� 

���m ���� ���j��+ %*�+ <*  �*��� ;lO B9�"  �a
��  w�+ 1�[532 �� 
5+����^ �U�  �� h�*�	PH= 2- 

3 �+� �� 	" 90 5�� <O���
� ' + <7 ��75 6�<(� 
��j�� � .�
 ��  Z71�.)+ �<��9� ��
* �	� �� �!
3000 <7 �	� ' +10 � � #�d�
5�� <(�6��  ;lO

���" �a w�+ 1�[ �� ��532  
5+���� ���5� ��
5&	
5,I�� ���T 
5+� �^ +
7 %�� ��� ��5� ��)� v��

�6� "�! {.5u+�<��� ���	
� ��*��� �
5;lO 	  �-

7 "��� "�!<��<��9� �� � +a	� �!"  ��� ��5� ��)�+
Y�@=����� � <7 k��5� 	"� ��$�+ ��%�+ '��m  �S $a

<7p��%� �
 BjV ���� �.  
���	� "���#�  

���� ��9� ��
7 �� �! <7 
R�V '��mMean ±±±± 

S.E.M. � � ���7� � . "��+a %�$��a "�
7��r��7  ��	 k��5�
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 %*�.� 	��+�a �� ��� �� �7 �	��a���d5� �
,+ "
��^ � 
 ��_�AT  %�� " �I�$ ���� ��*�
� 	 ��� k��5�

:� "�	��a ��+�a �*�� ��+�a 	 <&
[<7��*^�&� 7<-
��	E/ 05/0p< 7<��Z+ |= ����/ �� ����
Q<5&
� � . 

,�0���.  

q�! ���	 
Q� ����Z+ '	�d� <��� ������+ �	
� �� �!
 K@6 <5d! �� ��*)<��� |= (� !��+ �� . 1
5�* �	
�

 ��%�+ <7 ����*�9�� "W�7 �	� �7 ��9�� �)�5 �.�+ 
7 �
�
 �� ��	 �Z�@[ h��%&� :� 1
5�* �	
� �7 <7��+ �
��.�*

� <5d! ����� ������ B����^ 
!��7 
59* h��%&� U��  �G .
B�� <5d! �� %�� �57��� �	
� ��� �!�*� ��Z+ �� ���

 K@6 <5d! �7 <���(+ �� ��
7)01/0p< (� !��+ �^ �� -

\
[ ��O�+ '	�d� �
������+  �57��� 	 �57��� �	
� 	�
�� �	� �7 ��+�� �)�� ����� �� ����*�9�� "W�7 �	� 	 U�

 B�� <5d!��Z+  V �� %�� ��7 ���)05/0p< (	  ��	 ��%�+
�!�* ����*�9�� �7 ��9�� �)� �57��� �	
� ��
59* �  ��

���� ���) ����9�1 .(  
�� <5d! �� ��
 %*�.� ��%�+ _�ATh�� ��
7 ��� 
�	�d�� ��Z+���� ���+ �	
��&�� �!<5d! �� � ��"�!  ��

�B�� 	 � �	
� 	� �� �
 %*�.� ��%�+ �57��� 	 �57��
��Z+  V �� ����*�9�� �7 ��9�� �)� ���)0005/0p<  ��
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Abstract 
 
Background and Objective: Hyperalgesia is one of the signs of 
diabetes mellitus that affects the life quality of patients. Nigella sativa-
derived thymoquinone exhibits antidiabetic and anti-inflammatory effects. 
This study was designed to investigate the antinociceptive effect of 
thymoquinone (TQ) in streptozotocin-diabetic rats. 
 
Materials and Methods: Rats were divided into control, high dose TQ-
treated control, diabetic, sodium salicylate (SS)-treated control and 
diabetic, and high and low dose TQ-treated diabetic groups. TQ was 
administered i.p. at doses of 2.5 and 5 mg/kg one week after diabetes 
induction by streptozotocin for 5 weeks.  
 
Results: TQ treatment of diabetic rats reduced pain score in acute and 
chronic phases of the formalin test (p<0.05). Meanwhile, SS 
administration significantly reduced pain score only at chronic phase of 
the test (p<0.01). Regarding hot tail immersion test, diabetic rats showed 
a significant reduction in tail flick latency as compared to control ones 
(p<0.05) and TQ treatment of diabetic rats slightly increased this latency 
relative to untreated diabetics but the existing difference was not 
statistically significant. In addition, high-dose TQ significantly reduced 
serum level of MDA in diabetic group (p<0.05). 
 
Conclusion: Taken together, administration of TQ could attenuate 
nociceptive score in both phases of formalin test in experimental model 
of diabetes mellitus and has no obvious effect on thermal pain threshold 
and part of this effect is exerted through attenuation of lipid peroxidation 
in peripoheral tissues of the body. 
 
Key words: Thymoquinone, Antinociceptive, Formalin test, Hot tail 
immersion test, Diabetes mellitus, Malondialdehyde 
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