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*p
 -�<�� /:� ��*�;�<�� �B�0 2�� �0)20 �#�)  "�� �0

"���#�; ( �8<; "-��p D8K� -� �80��� ���� �0 D(��\) -�
��0 .  

-�K� -� 	"�C �;�#� ����) f�g4 �C-�0 2� 5S. D8
���K�� �*E) -�����) ����/��� ��"-��p D8K� -� 	
��	 

���� � �80��� ���� -� "�C �;�#� ����) �� �80��� �
 -�� �*E) 
I -� ��*�;�<�� �0 -�<�� /:�)0005/0p<  ��

005/0p< (�� ��0 &�8*; ���� 2� �8��0 V����� �0 D; 
*p
� ����) V����� 6�� 	��*�;�<�� 2��U�KH� "�C �;�#-

M/��� 0D 2�� �0 ��)-� /:� �80��� ���� -� 	��7$
0 "-��p D8K� -� "�C �;�#� ����) 	��*�;�<�� �B�0D-

�*E) -�R-�� �
�� ��)-� �80��� ���� 2� �8<; ��0
)05/0p<(M 0D��7$	  �0 -�<�� /:� &�8*; ����

�*E) ���b� ��*�;�<�� �8)�-�� 6�� -��0 D(��\) -� �- �
���� &�8*; ������
� .  



 ����/(0  ���� ������ 
��

��
��

�
�

�	

 

��
  

�
��

��
 �

��
���

 �
�

��
��

 /
�

��
�

 �
��

�
���

 /
�

�
9

0
 /

 �
� 

!
��

"�
�

 /
��

��
�

 
9

6
  

  

��� �� ����� /0�� ��)MDA ( ��� .�1�2" 

0�2�
�� �
�P �� ����) ^3C ����] 2� �g4� D; 
�
 ����
�(;� O�8C�/C�	 ���� -� -� U#8H) ��� �����

 D8K�"-��p  &�8*; ���� -� �8)�-�� 6�� D; 
 GH�)
 �0 -�<�� /:���*�;�<��  ����) D020 �#�) �0 "��

�;"���#	 ���;� ��, � �g8H)-���*E)  �-�/S( ���� D0
���� &�8*;�) 
��. -�<�� �80��� ���� -�D8K� -� �
�� 

	"-��p 
�P �� ����) ^3C]
�	 ������� 50�. � D=I7)

�*E)-��  �-/S(����� &�8*; ���� D0 ���)01/0p<( 	 -�
���� ��� -�<�� /:� �80���  �0��*�;�<��	 ����� ����) V


�P �� ����)]/S(� 
� ���� D0 �8<; �80�����0M D0 ��7$
 �0 -�<�� /:� �80��� ���� -�0 2�� D0 ��*�;�<�� �B�

 ����)20 �#�)	"���#�; �0 "�� 
�P �� ����) ^3C] 
�
 D8K� -�"-��p D0*E) -�R �80��� ���� 2� �8<; �-���

-�<�� ��0 �
��)05/0p< .() -���<�1.( 

 
 

  

  
����*�  #���.2. ���� ���	 �� =��
�* � ��
�* ����� "�� ���� � 4�
�� ��� ! +�&����� �
	 �	 #�.���������  

*05/0p<  ) �	 ���'� ��4�
�� #��,( :# 05/0p< )����� �
	�� #��, �	 ���'� ��#�;*(  

  

  
�����*  #���.3.  ���� ���	 �� ����� ?� ����� �@�� ��2�A� ������� ��"����� �
	�� � 4�
�� ��� ! +�& #�.

 �	���������  

*05/0p<  ) �	 ���'� ��4�
�� #��,(  

  
�2�
�� �0 ^3C ����@��8�� � /��8�� �8��0 ���� -� -

 
 GH�) U#8H) ���) -���<�2 ( D; ^3C�P  -�
 �0 -�<�� /:� &�8*; ������*�;�<��  �g8H) 
I -�

6����2� ��  &�8*; ����M/C� 0D 	��7$������� �*E) -��



 

6 

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

�
�	


 
��

��
��

��
�

  
�

��
��

 �
��

���
 �

�
��

��
 /

�
��

�
 �

��
�

���
 /

�
�

9
0

 /
 �

� 
!

��
"�

�
 /

��
��

�
 

9
6

  

  

-�r-�0  -� �P���� /S(� �80��� &�8*; ���� D0��F� -

 /��)05/0p<(M ���� -� �� �80��� � �0 -�<�� /:�
��*�;�<�� /S(� �8<; 
I -� V����� 6�� ��� ���� D0

��F� &�8*; /��)05/0p<(M 0D 	��7$ �80��� ���� -�
 �0 -�<�� /:���*�;�<�� �B�0 2��	 ��) �� 6��

/���0�8) ��  �80��� ���� �0 D(��\) -�0D�*E) -�R -��
��0 �8<; )05/0p<.(  

 B 	  

�0n�) 	�C-�0 6�� v��8� O�C��80��� ���	 ������� 
 � /��8�� � 
�]
�P �� ����) �8��0 ^3C -� -���*E)

���; � @��8���*E) � 1���P /���E� ^3C -� -��
 2���) `�� 
�(;����C���� �-��� �0 ��)-� � 
�

����) o\� B�0 2�� -� ��*�;�<��  � 
�]
�P �� ����)
D0 �- /��8���*E) @-�AV��; -�� 1���P /���E� � ���

n�) -� 2���) `�� 
�(;����C ��-�<�� �80��� � �

0D��, -�R�*E)\) -� -�� V����� �80��� ���� �0 D(��

�������.  
 v��8�E��3) @�6���� -�r-�0 ;�<������I -� ��*� ���

���� �80����)  
�� 6�� D; ���)�F -�/  /l�KI
/��0 �� �$ �0��0 -� 
S;��=�h�CP 5)�5<$ ��C-	���; 

1���P /���E� ��S�0 w��R 6�� 2� �� 1(���0�8) &�'() �
@�-
���0�; ��  hF�) �-�)  �d� 6�� D; ��

 T�<(�#��Z��D�F�� �
I �� �C-�0 6�� -� �- �P-

�) *; 
)14(M f�g4 6�<� -�	  ��*�;�<���)  
���� 2�
1���P /���E� 5�
E� w��R 1(���0�8) &�'() �
S; ���

@�-
���0�; D#<F 2� ��V��;  27��K(� 1���P /���E�
 2�8*C �����#� � 2�*�;�;�#� /���E� V����� � �
S;

 ��4 
*. V��; /�F -� �E�SR 
I D0 �2� /���0 �
5<$
**; )14 �18(M 	D8S��  �C-�0 -� D�*�� D0 DF�� �0

�c�I	  ��-�� 2� ���K8C� �0 �
*. /0��� &
)
 ��[�� 6�C���2�8��8C� T�(;���8�C
  hF�) D;

 ~��1 ��<���0 W-��$ �0 �-�<�0��
F � ���) � � �
 �P -� 6���(�� ^3C5��� D0 &�#C ��
\� ��^�8) � 

 6���(�� 5.�
I D0�) 
C- )1( 	�d����  
*)��C
�;�<����*  �- ��4 �;�#� ^3C �0�)  ����D0�
<$ -�R 

�d� D0���  /���E� 5�
E� D#<F 2� �P �C������ t-�4
1���P@�-
���0�; 1(���0�8) �����() -� �
S; ��� �� 


�Z�� � �� ��) 6�� s�g) ��S�0 � � �0�p /��0 �� -� �
/S(� ��7�$��� )14(��F� �
��� D8S�� M-�� D; 
�

�����) ��*� 
&�#C /l�KI D0 ��*�;�<� �� ��80 �
h�CP �0��0 -� O������ ��6�(;�� 2� ��� �3�:) � �� 
 6�C���2�8��8C� ��=��) -��.��  �8I ��)  �� 
����

���
I	 &�#C 2� �4�0 �:�� /�#0�. /���0 �� �
 6���(�� D:�8)hSC �- ���0)14 �18.(  

2�s�R 
�
�� 	����(;� O�8C����
��  �

�(;��� W-��$ 2��0 �
�Z�� ���C�0�-�<���� 
T���0�8)	  �
*. /0��� ��=� hF�) �-�) � 6�� D; �

-�	/���� 0 �- /��0 ����#<$ &784�D&�S�� �-��)1 �
6(M  6�� -�f�g40 	 D /J� �0 /0��� 2��0 &�S��

 ���C�
�(;��� ����) ��)2 ����
�(;� O�8C� � �
�Z��
V������) �- ��4 6�� D; 
0�� B�0 �0 �4�0 ^3C 68�-

DgH�)���� ���)  �� ����) 	���P 6��8�0 2� D; 
��
 @��8�� � /��8�� � 
�]
�P
*8(� )6 .( D�*�� D0 DF�� �0

 ����
�(;� O�8C�5��� D0 &�����- 5���� 
�
�� �� �
 �Q�(;� ��2P/C� 0 ���) 6�� � D5)�; &�S�����;  -�
)

 ��4 ����8���5���� ���) 	
*8(�� D#<F 2� &�#C �
*�
-�84�C ��h�CP �
�Z�� � �*�'���� ��)  �0 6�� D; 
**�0

������b� 1���P ^3C �� 
�(;����C V��; ��=� �8��0 �
���) `������ �- ��4 2�)  
��)18 �24(M  	6�*N<�

���� U#8H) @�E��3)����  
�� D;�����V  ��4 
*. -�
 �#A� 5#$ 2� ��� /0��������V (;� O�8C��
���� 

/C� )5 .(�c�I �C-�0 -�	  ����) �8��0 ^3C V�����
 2�
�(;����C �$��� 18(�C /���E� V��; � 
�]
�P ��

��
���) D�#; /��0 -n-��� �0 6�� D; 
 �� �#S. �
-�r-�0 ����H<� 
S; /��0 �-�� )4 .(  

*�;�<�� ���[� 	�C-�0 6�� -� ����) D0 B�0 2�� -� ��
20 �#�)"���#�; �0 "��	 G4� ^3C V��; �� �

 D�#; /��0 -� ����
�(;� O�8C�hSC �-D; �� �H0� 
�d� 2����  
*)��C���) 6��  �- �c�I w�\:� -��)  ����

 D0��dk� V��; ����
�(;� O�8C� ��
*�� �P5��� D0 



 ����/(0  ���� ������ 
��

��
��

�
�

�	

 

��
  

�
��

��
 �

��
���

 �
�

��
��

 /
�

��
�

 �
��

�
���

 /
�

�
9

0
 /

 �
� 

!
��

"�
�

 /
��

��
�

 
9

6
  

  

�-���0/��\� � �8��
�(;� �8�P /�A�4 �� ��
**;
&�����- sJI 18(�C �� �Q�(;� ��2P �/S(���� )13 

�14 ( 6�)�8�� D0��) -��(0 �=� 6�� 2� D;E  5<$�)  
*;
)15(M  f�g4 6�� -��������� ���) �4�0 D; �


�E�SR	 ��*�;�<�� ��=� �)  V����� 
*����-�
\) 8�P� 
(;����
/ ����, ����P�<  ��E� 
�
�� � �
0 -��/ 
��P�1 ��� 8�P� (;����
�8  /0��� /��I -� hF�) �-


�� )14 ( h���� 6�
0 D;�)  
*���� V��;
 ���C�
�(;���0 �- �
�Z��D&�S��D8�� 
*�0)8 (�  6��

 ��4�)  /��0 -� 
�]
�P �� ����) ^3C V��; 
����
D�F�� �
I �� ���  �- �c�I �C-�0 -� D�#;M
*;  VH0

 �- �c�I �C-�0 -� ��*�;�<�� 
*)��C �d� 2� ����
�) (� �P T�<(�#��Z�� �d� D0 ����/S 2� 6�� D; ���

V��; w��R �]��� @B�g:) ^3C ����
 ���C7�2���#�)AGE ()23( 	 ����
�(;� O�8C� V��;

D���� � �� �I��� -� 
�]
�P �� ����) D#<F 2� �P �
 D�#; /��0 D#<F 2� �8��0-� �-���-��.  

0D-�R D0 ��*�;�<�� 6)�) ���[� 	DA74 @-�A
 2�� D0 D8(0���)  �4�0 
����G4� �� O�8C� �

n�) -� �- D�#; /��0 -� ����
�(;� �� �80��� ����:A �
V��;
��.  

�$;� � ��'�  

D��\) ���
*(���	  -�;�C 2� �- ��4 ���� ���� h���)
 1��4�-�g�� �S���	  �
����� ��������� ���� O�*-�;

� ����- V��)2P "�[�� D0 T<;�� "7$��) 
**;.  
  
  
  
  
  
  
  
  

C	���  
1. Tripathi BK, Srivastava AK. Diabetes Mellitus: 

Complications and therapeutics� Med Sci Monit 2006� 12: 

RA130-47. 
 
2. Suji G, Sivakami S� Approaches to the treatement of diabetes 

mellitus: An overview� Cell Mol Biol 2003: 49: 635-9� 

 
3. Shapiro K, Gong WC. Natural products used for diabetes. 

J Am Pharm Assoc 2002: 42: 217-226. 
 
4. Pitocco D, Zaccardi F, Di Stasio E, Romitelli F, Santini 

SA, Zuppi C, Ghirlanda G�Oxidative stress, nitric oxide, 

and diabetes� Rev Diabet Stud 2010; 7(1):15-25�� 

 
5. Descorbeth M, Anand-Srivastava MB� Role of oxidative 

stress in high-glucose- and diabetes-induced increased 
expression of Gq/11alpha proteins and associated 
signaling in vascular smooth muscle cells� Free Radic Biol 

Med. 2010;49:1395-405. 
 
6. Chang YC, Chuang LM� The role of oxidative stress in the 

pathogenesis of type 2 diabetes: from molecular 
mechanism to clinical implication� Am J Transl Res. 2010; 

2: 316-31� 

 
7. Pazdro R, Burgess JR� The role of vitamin E and 

oxidative stress in diabetes complications� Mech Ageing 

Dev. 2010; 131: 276-86. 
 
8. Butt MS, Sultan MT. Nigella sativa: reduces the risk of 

various maladies. Crit Rev Food Sci Nutr. 2010; 50(7): 
654-65. 

 
9. Salem ML. Immunomodulatory and therapeutic 

properties of the Nigella sativa L. seed. Int 
Immunopharmacol. 2005;5(13-14):1749-70. 

 
10. Ali BH, Blunden G. Pharmacological and toxicological 

properties of Nigella sativa. Phytother Res. 
2003;17(4):299-305. 

 
11. Kanter M, Akpolat M, Aktas C.�Protective effects of the 

volatile oil of Nigella sativa seeds on beta-cell damage in 
streptozotocin-induced diabetic rats: a light and electron 
microscopic study.�J Mol Histol. 2009;40(5-6):379-85. 

 
12. Kanter M, Coskun O, Korkmaz A, Oter S.�Effects of 

Nigella sativa on oxidative stress and beta-cell damage in 
streptozotocin-induced diabetic rats.�Anat Rec A Discov 
Mol Cell Evol Biol. 2004;279:685-91 

 
13. Banerjee S, Padhye S, Azmi A, Wang Z, Philip PA, 

Kucuk O, Sarkar FH, Mohammad RM.�Review on 
molecular and therapeutic potential of thymoquinone in 
cancer. Nutr Cancer. 2010;62(7):938-46. 

 
14. Sankaranarayanan C, Pari L. Thymoquinone ameliorates 

chemical induced oxidative stress and Î²-cell damage in 
experimental hyperglycemic rats. Chem Biol Interact. 
2011;190(2-3):148-54.  

 
15. Badr G, Alwasel S, Ebaid H, Mohany M, Alhazza I. 

Perinatal supplementation with thymoquinone improves 
diabetic complications and T cell immune responses in rat 
offspring.Cell Immunol. 2011;267(2):133-40.  

 



 

8 

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

�
�	


 
��

��
��

��
�

  
�

��
��

 �
��

���
 �

�
��

��
 /

�
��

�
 �

��
�

���
 /

�
�

9
0

 /
 �

� 
!

��
"�

�
 /

��
��

�
 

9
6

  

  

 
16. Abdelmeguid NE, Fakhoury R, Kamal SM, Al Wafai RJ. 

Effects of Nigella sativa and thymoquinone on 
biochemical and subcellular changes in pancreatic Î²-cells 
of streptozotocin-induced diabetic rats. J Diabetes. 
2010;2(4):256-66.  

 
17. Nair HB, Sung B, Yadav VR, Kannappan R, Chaturvedi 

MM, Aggarwal BB. Delivery of antiinflammatory 
nutraceuticals by nanoparticles for the prevention and 
treatment of cancer. Biochem Pharmacol. 
2010;80(12):1833-43.  

 
18. Pari L, Sankaranarayanan C.�Beneficial effects of 

thymoquinone on hepatic key enzymes in streptozotocin-
nicotinamide induced diabetic rats.�Life Sci. 2009 
16;85(23-26):830-4 

 
19. Kanter M. Protective effects of thymoquinone on 

streptozotocin-induced diabetic nephropathy. J Mol 
Histol. 2009; 40(2):107-15.  

 
20. Baluchnejadmojarad T, Roghani M, Mafakheri M.�

Neuroprotective effect of silymarin in 6-
hydroxydopamine hemi-parkinsonian rat: involvement of 
estrogen receptors and oxidative stress.�Neurosci Lett. 
2010;480(3):206-10. 

 
21. Sedaghat R, Roghani M, Ahmadi M, Ahmadi F.�

Antihyperglycemic and antihyperlipidemic effect of 
Rumex patientia seed preparation in streptozotocin-
diabetic rats.�Pathophysiology. 2011;18(2):111-5 

 
22. Roghani M, Baluchnejadmojarad T.�Mechanisms 

underlying vascular effect of chronic resveratrol in 
streptozotocin-diabetic rats.�Phytother Res. 2010;24:S148-
54. 

 
23. Fararh KM, Ibrahim AK, Elsonosy YA. Thymoquinone 

enhances the activities of enzymes related to energy 
metabolism in peripheral leukocytes of diabetic rats. Res 
Vet Sci. 2010;88(3):400-4. 

 
24. Hamdy NM, Taha RA. Effects of Nigella sativa oil and 

thymoquinone on oxidative stress and neuropathy in 
streptozotocin-induced diabetic rats. Pharmacology. 
2009;84(3):127-34.�



 

9/1  

D
an

es
hv

ar
(m

ed
ic

in
e)

 s
ha

he
d 

U
ni

ve
rs

it
y/

 1
9th

 y
ea

r/
20

11
-2

01
2/

N
O

.9
6

  
  

  
�

�

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

Medicine 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scientific-Research 
Journal of Shahed 

University  
Seventeenth Year, 

No.96 
December, January 

2011-2012 
 

 

Dose-dependent effect of thymoquinone on 
markers of oxidative stress in renal tissue of 
diabetic rats 
  
Mehrdad Roghani1, Tourandokht Baluchnejadmojarad2 
 
1. Professor of Physiology-Department of Physiology, School of Medicine, 
Shahed University and Medicinal Plant Research Center, Tehran, Iran 
2. Professor of Physiology-Department of Physiology, School of Medicine, 
Tehran University of Medical Sciences, Tehran, Iran 
 
E-mail: mehjour@yahoo.com 
 

Abstract 
 
Background and Objective: Due to important role of enhanced 
oxidative stress in development of renal disorder in diabetes and with 
regard to antidiabetic and antioxidant effect of thymoquinone, this study 
was conducted to evaluate the effect of its administration on renal tissue 
level of some markers of oxidative stress in diabetic rats. 
 
Materials and Methods: In this experimental study, Wistar rats were 
divided into 5 groups, i.e. control, high dose thymoquinone-treated 
control (20 mg/kg), diabetic, and thymoquinone-treated diabetic groups 
(10 and 20 mg/kg). After 4 weeks, tissue level of malondialdehyde and 
nitrite and activity of superoxide dismutase (SOD) in kidney tissue were 
measured.  
 
Results: Diabetic rats showed a significant increase in tissue level of 
malondialdehyde (p<0.01) and nitrite (p<0.05) and a significant reduction 
in SOD activity (p<0.05) and thymoquinone treatment at a high dose 
significantly reduced only levels of MDA and nitrite (p<0.05) and SOD 
activity in treated-diabetic groups was non-significantly higher as 
compared to diabetics.  
 
Conclusion: Chronic treatment with thymoquinone dose-dependently 
could attenuate some markers of oxidative stress in renal tissue from 
diabetic rats.  

 
Key words: Thymoquinone, Diabetes mellitus, Malondialdehyde, 
superoxide dismutase, Nitric oxide metabolite, Kidney 
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