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

�� ���
  � �!��" #��$ %�&��
	 

%��	 %��'� (�)
*) ��+�,*- (��)./0 �./1 )
3*4
 � 5'��6/0.(

�� ���� ��	
� �
�� ��� ����� ���
� ����� ���� �� � ���� �
!

 "���CRP #
� �� �
� �$% &�'
���� 
' ���
���
�(�� 

������� 	
� �
�� �	
�
� ������� 

�(���� �	���� � �!��"�# ��$%&'�(�)�* ���'��' ��'�+, ��-�. 	
��) ��/%&'� �	���� 0�
� � 	&�)12*�$� 	&�%& ��-���& ��

3�4��:� 	&�) (�)�* ��$%&'� ��-�. 	
��) ��/%&'� �6,�7� �'���89 �1��8� ��)��: ��'�+, 0�
� �	���� � �!��"�# ���� �	����

	
�� �� :;<�=>?>;@<������� A
� �
�� �B��� e-mail: heydarian317@gmail.com  

�$�)* 

��$+�:"-./ 0��
1 �"/��1 2.1".3� 4�� � " �
�
  �5�-� �� ���6
� �'����% 2'
�� "� ��$�./$ 
% .8+  29.:

 �;
' "��� "'
<�=� �
��> 
?  �'8�!�� ��@���( �A���$��� �C)CRP (8�( ��"-./ 0��
1 D E
�
( � "��' �"/��1

F
  2'
�� G2�� �$% H
-	� .�$��I=
�� �	� "���' �J
K ���L�M� ������ 
' ��
����� �
! ������ �
�� �' ���
�

 "���CRP 
� ��#
�
' �$% "�'
�� ��
' ���
���
�(����.#�� � ��
�
�:#
��� �  "���N3 �
� �
�O�� ��A  )��$I� �'

PQ ��(�����$N� R" ��GS±UPS �' VW�X �' "Y�
�� �
ZQ���X)L�
% ���X ��Q��(���X L�
% 8�( "�'
�� V[=
� -
V6
��\ $�
% "�'
�� V"�'
������� V���
� "�'
���� "!��
] L�M� � V���� �
! #��� "�'
�����
�+�
] L�M��� "!�

���� �
! $ $% [�O+� .���X �� 2'
�� R
+=� $% W
_ � �����
�(���� `�
� &�'
�� R
� .VH5]�$� 6
�
( ��� 
�  " 
] �
�

 "��� �
�� ���I� ���'CRP a�b$ $% ���\.����c� d 
���� D�=
 \ 6
��\ 
' 
� �� ��
���� 
' "!
� "-�+I� 6
��\ � ��
�

W�  ��DY�SPSS ��O US$% L�.N�$ ���
+� eP�� ��M*
!Sf/S)Sf/S<P("�I�$% ��Y�X �9  �� ��� .��Y
�
�:L�M� ��
�

�� 
'���� �
! VL�M� "�'
�� ���X �� �I� 8�
!""��� �
�� �� ���� CRP ��
' �O�
+� ���X$�
% �
_�� ��M 

)Sij/SP=(��� 8�
! �� 6\ 8��DY� ��% "=� V.[����* "�I� 8�
!���CRP ����� ���X �� "���)SSSUG/SP= ( �

����� ���X+L�M� ��
�)SSSG/SP< ( H����k� $3�� �M�=� V$% �$�
?�CRP ����� ���X ��+L�M��
' ��?�' ��
� .

�_�� ���X:l�
� �I=
����J
K"� 6
? �! $�� "� ���
� ����� "��� �
�� $ �
�CRP #
� �� �� 
' �$% "�'
�� �
�

����L�M� �� ��
���� � V$�� 8�
! ���
���
�(�� 
' ��
�"� 6\ �
�! �� ���� �
!�
% ���?�' $���
� H��	� �' �_�� $ �
�.

���
C ��� '�:()��� D� E�& �����	2
F G�'�� �H	F��� �CRP3' ���'�, ���+* ���
�&��� 
1!�I� (#����:JK/�J/@?1��MN' (#���� H:�@/=/@K�I� O��P� H1!:JJ/�Q/@K

1��I� 

E�& ����� ()�������+�) �' 	$� ���"� D�!�)�
� ��,

 ���� 1� (.'??M
2� �R 1) ��8� �.'�. �� �S& ���
��

 � �-
�, E��� 3�. �, �R?�*<A� 6�'"#' �N�� �)��.���

 �	F��� � 	2
F ���+�) ����+�) ��' U���-
) G�'�� ����

1)V�'� ��W'�� X
Y* �7�� ()��� �' A��& Z�� (
� ���*

 E�&�(.'.��J ��'� ��%& U�I�I�* �' 	��[. ��\� 1� �&'

 ��]�' 1) ���: �-F 3�
-� �' ^I
�� �D�+
��. _�8
!'

	2
F ���+�) �7�� 1) ����+�) ��' G�'�� D+� 	F��� �

	���-�?	� 	
)��� �'��+�) �� _�8
!' 6,�� �(8� �� �&'�*

� H 	2
F G�'�� 6,��� ���+�) ��' 	F��`��) �aHH�.K

6-�'� ��4*��� ��C(CRP)ib:�� �' 	$� 	)�8
!' ��,

 ���+�) �) 	/
�2+, ���
%�) ���) '�'� ^�!� 1) 1� (.'

�	2
F<1) �R c�I
�� 6I& "�&�^$� �� � �*�� �'�-� ����

���W'�� X
Y*;�= b:�� ��) �� '� U�I�I�* ���
%�) ��,

 
i- C-Reactive Protein  

���
��

��
	

��



 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

10
 ]

 

                               1 / 6

https://ijem.sbmu.ac.ir/article-1-1915-fa.html


�������	
�,���
����	�
�� � �
������ ���� ���	 
��� 
�� ���������� 
���� K?;

d�Y
:' ��: 1) 	)�8
!' �(.' ��'�>e�[. 	#�f �' �

(.' c!�. �'�#' �' �*g�) 	
)��� �'��+�) �� �R A��..?

1) ���'�)�-)	� �h&	��. e�[. 6,�� �.� CRP  ��

 E�& ()��� 1) M
2� �'��+�)�	� ig�+
�' �(8� �� �&'�*

 �� 	F��� � 	2
F U'�f�j� �7�� 1) �()��� G�'�� 6,��

���) 6j)���' �'��+�) ��'.

�	
)��� ��
� (!�� �' 	��& ��*'����' k�
.'@��Q 	� -

1l.�* m��f �' �&'�* ���+�) ��]�' 1) �	F��� _�8
!' �

E�& ()��� G�'�� � 	F�����-� D+�.�Jn�Q3' ��
�&���

	
&R d'�: �'�'�	� �R ��2+� � (.' 	&'����' �]-� �&'�*

��� ��*'����' k�
.' 6�'"#' 1).�<n�?�� 	#�f �' ���M
2�

 E�& ()��� 1)��3' A��. e�[.����� �'�R � ^� ��
�&��� �*

(.' c!�. �'�#' �'.J��; c,3' (h
o ��-9 	��+.M� ��
�&���

1�Pp* q�Y� �) 	
2r� 	/
�2+,��'� �R �'.�K ��'�)�-)

^+$�3' �) ����	� ig�+
�' ��
�&��� 6,�� m��f �' �&'�*

s� ��28) � ��*'����' k�
.' �'�l* (����� 1) �	)�8
!' (�l

 ���+�) 1
+� �' ����� ()��� �) t2*�� UM$%� �' �����

�-� D+� 	F��� � 	2
F.J��= 1l!�[� k�.' �)�+�' ��. ��

&'��$+,6^+$� �3' �) ���� U�l��s (#�%�� �' ��
�&���

A� ���/%�� ��W'�� X
Y* �-�.�> c,	
h#��� �a' ��-9

3' ^+$� ��
�&�������'�� 1]�
& �� X
F 1) X�.R U'���p* �

O�� �� ()��� �' 	��&(.' ��� O�'"� 	
)��� ��,.�@ 

�/�� ��. �'��a' �'�-� 1) 	&�+�� (�!�l# 	%j)

���+�) �[: 6,�� �'�) ���2,'� 	)�: 1) ��"� ��,

 �� �R 6I& ��� �) ��:' U�I�I�* � (.' ��� 1
:�-�

 ��� "��+
� 	)�8
!' u�+�& ��28)B(.'>��' �E�+]� ��

	� ��8-%�� U�l!�[� 	��&'�* �ch-� ��'�, (�!�l# 1� �--�

(h
o 6,�� ��, �'�'� 1� ��'�#' �� '� 	)�8
!' ��,�/&�%&

�&�'� ��-
�, _�8
!' �' 	�g�) e�[..JQ�J� U�l!�[� ���*����

	� ��8-%�� "�& t2*�� G�'�� �[: ��'�, (�!�l# 1� �--�

#' �� '� ()��� �) E�& ()��� 1) M
2� �'��	� 6,���,�.�

�� ��� 0�]&' U�I�I�* �) ����� �� 6&'��$+, � �
����

1-���1]�
& �()��� ���+�) �) 	&�) (�!�l# U'��av* �����

	%����' �s U'�a' �'�'� 	&�) (�!�l# 1� �&���i�s �

	)�8
!'ii (.' 	
)��� �'��+�) ��.>

���� 0�]&' U�l!�[� ���� �� 1l!�[����S
.' ��a�* 1� �' -

3' ^+$� � ��'�, U�-��+* �' ���"+, ��'"�� �) ��
�&���

 
i- Anti-oxidative 
ii- Anti-inflammatory 

 ��'�)�-) B�%& (#�� ���) ���� 	.��) '� ()��� �� _�8
!'

 ��a�* 	.��) ��s�� m�I�* q�,�Q^+$� 1
S,3' �) ���� -

1) ��
�&��� �/&�%& ��� �) ��'�, ch-� U�-��+* �'�+,

 	HHH)�8
!'CRP �O�� ���.�*���
��
.' �) 1� 	��HHH,

��� ()��� 1) M
2� 1���I� � ��&' 	%j) �a' �'"�� U��S* �

^+$� �) ���� ��' 	��8-* 1) D� �, ��'�, ���+* �� ����

��).

O�� � �'���,

1l!�[� ��' �� x	)�]*�?;�& 	�'��N O�� �. �'

�'7& 	&�� ������ �� ��
����Q±J?Q 1C 0�� �
�
��&' �'

�� 1�8* y�� ��'���) ��&�&�� A.��) �.�R�,1&�: �� x

	
��) ��/%&'� U�&'����-�. zSF �� ��'�&�
.' ��, (�*

����J±JJ	
&�. 1����'�� �	W�-��� 1:�9 n	$���* �J


��.1���'�R 	.�
.� �) 'Po � _R 1) (���� �) 3�N'

	,�/%����R U�&'��� �' (2F'��JJ �*1l!�[� ����� 1/& ��'�

�&�� .]�HHH
�+� ��HH1:' xHHH$�"� {MHH�� �) A

IR.UMSHA.REC.1392.366 ����� P:' .�
#���: �' z�

 1) ��/%����R t��� �) U�&'��� U��JU��N 1) �1
S,

 	#��Y*;� _�j
&' O�� �.CRP �R��'�&' �, �� ����

)c!�. ���� .(O�� z}.	) �' z� �/�� x�,,�) 	��

 (��� 3�Y�� ����
� ���'� m��"*TRITTAU ���+!R

 ��
� ��� m��"* �);Q	
�� ��.�*���
��
.' 0��iii (STZ) 

E�& ()��� 1) ��) ��� �' 0���
�� �, �'�' 1)�M
2�

�&��.J? �' z�=J�(��.���� ��'�&' �) ()��� (h
o ����

 �
����
� ��/
.� �' ���S
.' �) ��: �-F Accu-Check, 

roch  * U�&'��� 	�� ���� m��f �' � ���+!Rv�� ���.

��: �-F 1C 	*�&'��� ��
��&��o �R�' �
%�) �,?QQ 

	
�� 0�� A
�� �N �� �
�! ���) 1)�'�-�O�� ��, �� 	
)���

 1
#�� �h&�&��.J? * �' z� 1
S, D�v�' �()��� x��+�) ���

O�� ���� 1) M
2� ��,()��� �;1) �. 	#��Y* U��N

 �'"�� � _�j
&'CRP �R~[. 6�'"#' ���l* (8� �,CRP 

��'�&' ()��� ��I!' �' 	��& �� ����)6�� 	
)��� ���� -

����R .( z}.JKU��N 1) �	
)��� ��&�� 	F�) O�� �.

 �� 	#��Y*K����;^��� ��.�(��,�� ����J(����

 �^+$�?(� ��'�, ����K(^+$� ����n� ��'�, ��

�-
#�� .* �' z� 1
S, ��v1��&�) �()��� x��+�) ��� ��,

 
iii -Streptozotocin 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

10
 ]

 

                               2 / 6

https://ijem.sbmu.ac.ir/article-1-1915-fa.html


K?= ���� �� � �!"!�
# � �$�� %&�'� �CRP � ��$(�� )*!*+ �,-. �/���0
�

^+$�3' �) ����1) ��'�, U�-��+* � ��
�&��� U���Q1
S,

���� ���� '��' 1f�)�� ��,.3'��
�&���)3' 3�
��-

(��� 3�Y�� ��
�&���So.Se.PHARM ��!�
�' (1)-

O�� 	&�����R _R �� 3�
�� U��N���� 	
)��� ��,�,�

^+$� � ^+$�n(h
o �) ��'�,�	
��A
�� �N �� 0�� �
�!

�� ���"#' 1l!�[� ����� �* ������& 	.�
.� �).JK6�� �'

	���� U�-��+* ��oR1)��h-� �-�R�& �) 	�'�'����O�� �-

(��. �) 1
S, �� U�� 1) 1
S, �� ��� V-� �,<�) �
�

 U�� 1) 1I�F��Q��� 1�
� �, �� 1I�F��'�& �'� �'���

�-
#� .��'�, ���+* ^$*���J?1��&�) D� ^��� (�!�l# �

��&�� 6�� U��N 1) �'����'�& ��� �) ����� �<���

 U�� 1) ���� �, �� 1�
� �� �1
S, ���Q��) 1
S,.

	+& '��' ���+* 1
S, �, c
S, � 0�. ��,�����.1��&�) �

��� (#�%�� ��� U��N 1) ��'�, U�-��+* :1. �� 1
S, �

U�� 1) U�&'��� �3�'�Q(��. �) 1I�F�JJ1I�F� �� �
�

�&���� .1
S, 1. �� 0�� �KQ(��. �) 1I�F�J>�) �
�

1
S, ��89 �� 0�]&'�. � �1I�F� 	��8
&' �;Q(��. �) 1I�F�

?� �&���� 1I�F� �� �
�.

^+$� ���� ��n1��&�) �' m�F� ��f 1) "�& ��'�, ��,

^+$� ����1) g�) �� ��� ��� ��'�, U�-��+* ���f

c, ���S
.' ���� ��.

��'�&'���� ��p
�CRP ����� �� �� 	.��) ���� ��,

 0�]&' U��N ���) 	*��S
� ^�'��(#�� :��I!' �' 6��

 ()���)c!�. ����(�E��� �' 6��^$*��� 	&���� ��,

)6�� 	
)��� ��������R(��z��'�Q1
S,�� �'��'^$*� -

	&���� ��,)����^+$� � ��'�, �^+$� ��,�� ��,n

��'�, .(��: U�&'��� �' x����' z� 	)1) 	��, 1
�.� �

	F�SN ���� m��"* �	�'�� ^+� � ����
� 	��8�) ���'�

Z�") m��f �'����� Z�,��.i�� (��. � ������$� 

(#�� U��N.J? 1&�+&�0�. ���.'�� (8� �, (��. �)

?QQQ ��U�� 1) 1I�F� �� ��<��  ��S��
&�. 1I�F��&.

1&�+&1) 	��. ��,����R (.� ��� �"��# ���� ��?;n

��1�	
&�.1/& �'�� �� ��'��&��8) �) ����� �� ��' ����

 �'"�g' (��CRP g�) (�.��� �))hs-CRP Eliza Kit (

O�� d�Yj� )-�9 (��� 3�Y�� ACusabio, 

Biothech (�.��� �) (QK/Q�' ���S
.' �) � 0���&�&

��--� ^�
�* ��/
.�'"�g' �x3��TECAN ��/%����R ��

����I� �'�+, 	
%8) ��8� ��
.��+�) CRP 	��. �'�R

 U�&'�����'�&' �&�� x���.

^�
�* � 1�"]*���R �

��'� ����* ���) 3���& 	.��) �'�) 	&��+, � �,

z&���'�1) �,����� ����R �' X�*�*�n����! ����R � D
��

�� ���S
.' .1���I� �'�) �CRP ���� ^�
�* ����R �' �,

D� z&���'� 1��.)ANOVA (	-l� U��N �� ��' ���'�

�� ���S
.' 	��* 	2�Il* ����R .U��
+� �'"#' 0�& �) ����R

SPSS 1j�&JQ����R O��P� ~[. �)Q</Q<PU��N

(#��.

1
#���,

��+, 3��� �� 1� ��f �	� ��,�%� ����~[.CRP 

���� �� ^+$� � ��'�, ��, +	-l� 6,�� ��'�, 1) ��'� -

�'"�� 1) X�*�*J/J?�N�� )QQQJ�/QP=(�;>/?=�N�� 

)QQQ�/QP<('� 	
)��� �,�� ���� 1) (2�&����' ��' �

-l� ^+$� ���� �� 6,��	�'��&(�)Q==@>?/QP=) (3���

�.(

3����nF ���� ����I� ��: �-�A%-�'� ��4*���(CRP) C*���� �� A.��) ���� x�,)^��� ���� �,;	�'��N O�� �.
��
��� �'7& �' �&(

�,��p
� /�����,c!�. 6�� 	
)�������R �,�� 	
)��� ^+$� 	
)��� ��'�, 	
)��� 
	
)���

^+$�+��'�, 

UM:'�� �' 6�� ���)0��(�>±J?> �>±J?; J<±J?K J;±JJQ �=±JJ< J<±JJ< 

UM:'�� �' z� ���)0��(nnJ>±J<? JQ±J�? �K±JJ� JJ±J<< 

UM:'�� �' 6�� ��: �-F

)	
��A
�� �N �� 0�� �
�!(
>/;±J/��@ �/?K±;/K=> ?/JK±;/KJ� =/J<±J/K;K �/?J±?/K>> >/J=±J/<�Q 

UM:'�� z� �' ��: �-F 

)
��	A
�� �N �� 0�� �
�!(
nnJ/?J±>/K;? �/J?±</K;> �/J<±?/K@K </J@±�/<�? 

CRP )�&�&	
�� �� 0���
�!(>�/�<±�=/?�= Q@/?=±?J/<�J K>/K�±></;J@ ;;/?Q±JJ/<=? ?J/?J±=J/K>?†<Q/KQ±<Q/?@J‡

*��'� 1) �, U��N)���l� q'��&'±��/&��� (��� ���)�&' .†	-l� U��S* 3�
-� 	
)��� ���� �) �'�)QQQJ�/QP=(�‡	-l� U��S* 3�
-� 	
)��� ���� �) �'� )QQQ�/QP<(

i- Vena cava 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

10
 ]

 

                               3 / 6

https://ijem.sbmu.ac.ir/article-1-1915-fa.html


�������	
�,���
����	�
�� � �
������ ���� ���	 
��� 
�� ���������� 
���� K?>

��) 

1l!�[� V��
& ��'�, ch-� ���+* 1� �'� ��%& �s�� �

1)^+$� �) �'�+, �� 	��8-*3' �) ���� ��
�&���A��&'�* ���)

	-l� 6,�� �'�CRP O�� ���� 	
)��� ��, ��' ��' ��

-l� ^+$� ���� �� 6,��	��2& �'� .

�m�I�* ��' ���Q6,�� ���) ��'�, ���+* 1
S,

	-l� �'� J/J?x�N�� CRP  	
)��� ���� �) 1���I� ��

�,�� ��)QQQJ�/QP=.(1)�%� 1
#�� ��' V��
&1l!�[� �'

��) 1��'� ��%& >	� ch-� ��'�, ���+* 1
S, ~[. �&'�*

CRP '��) �� 	
)��� �'��+,� 6,���.J<qM:�) ��'

 ��s�� 6,�7� ��1l!�[� ���/�� 1�1)�) ��� O��� �a'

 �'"��CRP ���-+!�. 	
)��� �'��+�)���) 1
:'��� ���p*

	-l� ��,�%� ��'��%&.J; 1
\� �(�!�l# 3�� �� 	

$.' �

�����
��. ���-9)�������� (1
+� �'IL-6 >1) '� ����

�: O���	� ~��* ������ �� D�!�)�
� U'���p* 1� �-�

	]&��� '� (�!�l#	� ����--�.J= IL-6 t.�* ��� ��!�*

 qM: �) �1
\�IL-6 3�
. t.�* ��� ��!�* ��,T�

��'� 	)�8
!' �s U'�a' ��, �#�����.>1l!�[� �� ��/�� �

	�' e�[. 6�'"#' 1� �� O�'"�1]�
&�� ���S& O��� �

	��� �&'�* �.TNF-α�]-� m��f ��' �' � �,� ��Sj* '�

��� _�8
!' 6,�� 1).�Jc, 	� O��� 1� ��� O�'"� ��-9 -

��4*��� e�[. �&'�*	*�'�� ��� ��,i	�7�� �'�'� 1� '�

�R e�[. � �-
�, 	)�8
!' �s � 	%����' �s t.�* �,

	� 6,�� ()��� ���+�)�,� 6�'"#' ��)��.�J 

�Q ^+$� 1
S,3' �) ����	-l� 6,�� (�&'�
& ��
�&��� -

�� ��'�CRP 	
)��� ���� �) 1���I� �� n�,��)3��l�@

�N��CRP �����,�� (�-� ��]�')Q==@>?/QP=(.��'

1]�
& �) 1
#��1l!�[� �D� �a' 1� 6&'��$+, � ��+�
. �

^+$� 1
S,3' �) �������� O�� 1) ��
�&��� �) '� 	F�SN

 e�[.CRP O��� ��, 6,�� � �&��� 	.��) 	
)��

	-l� �'�CRP ^+$� ���� �� �����&��� ��,�%� '��J> 

(.' ��+,�& .�R (2r� V��
& ^�!� ���� U�� ���� �) �,

1
S, �� U�� �) 1���I� �� 1
:'�� ��*�� �� 1
:'�� �'

1l!�[�^+$� U��S
� O�� ��s�� �3' �) ���� ��
�&���

)��: �) 1���I� �� 	F�SN ����	�' ((.'.�; 1) �3�� �,

3' e�[. 	.��) 0��	&����R 	��+.M� ��
�&��� �' �,

 
i - Heat Shock Proteins 

(������1l!�[� ��, 	.��) U��N �� 1� (.' �s�� �

	��-� D+� E�s�� ��' ��� ���� 1) (�&'�* .��' �)

1l!�[� �� ����1���I� ��s�� �U'���p* �N�� �

	%�'"#'CRP ���� �� � ^+$� ��,�,�� 	
)��� 1) (2�&

 ~[.CRP ����R 6�� 	
)��� ����)X�*�* 1)>@/��

� �N��@/JJ�N�� (	� ��%&^+$� 1� �,� 1
�&'�* ����

6�� 6�'"#' X�� (.'��&�� �CRP ^+$� ���� �� '�

�,� 6,��.

�Q ^+$� 	
)��� ���� �� 	2���* 1��&�) 1
S,n��'�,

-l� 6,�� ���)	�'�CRP ��� ���� �) 1���I� ��	
)n�,��

)3��l�;>/?=�N�� CRP �,�� ����(��)QQQ�/QP<(.

1���I� e�[. 	%,�� U'���p* �N�� �CRP ���� ��

^+$�–��'�, ���� �) 1���I� �� ��'�,);>/?=�N�� ��

^)�I�J/J?�N��(^+$� O�� �
%�) ��a�* �ـ� ���	 '

(.' ��'�,.	� c, �qM
:' ��'c, �' 	��& �&'�*�'"#' 	

3' �'"]� U'��av*	� c, � ����) ��'�, O��� � ��
�&��� -

3' D��"& ^��l* D� �) �&'�*'� �� ��'�, O��� � ��
�&��� -

�(!g� 	)�8
!' �s � 	%����' �s ��,������. ��'�&'

���) 1
�'�.3'_�9 ��,��.' q�Y� ^�8�* ���) ��
�&���

� �) ��� D���* ��'�, c��!�)�
� t.�* ��: �'�R O��

	� ��'�,���J@ ��� ��8-%�� c��&�$� �� m��f ��' �' �

	� ��'�&' �'� '� ��*'����' k�
.' 6,�� �'�)�-� :�!' (

1]�
& �� � ��'�, c��!�)�
� �� �7���' q�Y� 6�'"#'

 ^�$%* 6,��ROS ii �,)1&��3�l# �7���' ��,(��? _(

1
#�� 6�'"#' e�[. 6,�� _�9 ��,��.' �))��� �� 1� (

E�&�(.' ��8%�(.?Q �R ���� �'"�� 6,�� ��'�)�-)1) �, 

(�.�*�}, ����	� 1� �, 0���' e�[. 6,�� ���) �&'�*

 _�8
!' � ��*'����' k�
.' 6,�� ��R XF�l
� � 	&�
�

���.�? 

	� E�+]� ��1]�
& �'�*	� ��'�, ���+* 1� ��� ���� -

e�[. �&'�*CRP O�� �� '� 	��. ��,��� A
)��� �)

��-9 � �,� 6,�� ��.�*���
��
.'19�) ���+* E�& ��'

^+$�3' �) ����	� ���� �'�+, ��
�&��� U'�a' 1) �]-� �&'�*

��� ��
%�) �-���..

��'"/.�}. :���) ��/%����R �HHH�!�4�� ���HHHH$+, �' 1
�.�

��$%&'� ��/%����R ��!�4�� ��'�+, 	
%8) ��8� ��
.��+�) �

�'�'���	
��) ��/%&'� 	$�"}c, � ��'�+, �-�. D+� ��-9 ��,

 
ii - Reactive Oxygen Species 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

10
 ]

 

                               4 / 6

https://ijem.sbmu.ac.ir/article-1-1915-fa.html


K?@ ���� �� � �!"!�
# � �$�� %&�'� �CRP � ��$(�� )*!*+ �,-. �/���0
�

	� 	&'���F 6,�7� ��' 0�]&' �� ��g� �s� �
�� ��FR �����-

c���+&.

References 
1. Stehno-Bittel L. Organ-Based Response to Exercise in 

Type 1 Diabetes. ISRN Endocrinology 2012; 2012: 
318194. 

2. Malone JI, Malone MA, Morrison AD. Diabetic Cardiov
ascular Risk and Carnitine Deficiency. Journal of Dia
betes Mellitus 2014; 4: 202-8.  

3. Snell-Bergeon JK, West NA, Mayer-Davis EJ, Liese 
AD, Marcovina SM, Agostino RB, et al. Inflammatory 
Markers Are Increased in Youth with Type 1 Diabetes: 
The SEARCH Case-Control Study. J Clin Endocrinol 
Metab 2010; 95: 2868-76.  

4. Garcia C, Feve B, Ferré P, Halimi S, Baizri H, Bordier 
L, et al. Diabetes and inflammation: fundamental aspects 
and clinical implications. Diabetes Metabolism 2010; 
36: 327–38. 

5. Puglisi MJ, Fernandez ML. Modulation of C-reactive 
protein, tumor necrosis factor-a, and adiponectin by diet, 
exercise, and weight loss. J Nutr 2008; 138: 2293-6.  

6. Wilson AM, Ryan MC, Boyle AJ. The novel role of C-
reactive protein in cardiovascular disease: Risk marker 
or pathogen. International Journal of Cardiology 2006; 
106: 291-7.  

7. Sahebkar A. Effect of l-carnitine supplementation on 
circulating C-reactive protein levels: a systematic review 
and meta-analysis. J Med Biochem 2015; 34: 151-9. 

8. Beavers KM, Brinkley TE, Nicklas BJ. Effect of exe
rcise training on chronic inflammation. Clin Chim Acta 
2010; 411: 785-93.  

9. Maritim AC, Sanders RA, Watkins JB. Diabetes, Oxid
ative Stress, and Antioxidants: A Review. J Biochem 
Mol Toxicol 2003; 17: 24-38. 

10. Jain SK, McVie R, Bocchini JA. Hyperketonemia 
(ketosis), oxidative stress and type 1 diabetes. Path
ophysiology 2006; 13: 163-70. 

11. Mazumder PM, Rathinavelusamy P, Sasmal D. Role of 
antioxidants in phytomedicine with special reference to 
antidiabetic herbs. Asian Pacific Journal of Tropical 
Disease 2012; 2: 969-79.  

12. Golbidi S, Badran M, Laher I. Antioxidant and Anti-
Inflammatory Effects of Exercise in Diabetic Patients. 
Exp Diabetes Res 2012; 2012: 941868. 

13. Gülçin İ. Antioxidant and antiradical activities of l-
carnitine. Life Sci 2006; 78: 803–11.  

14. Kolodziejczyk J, Saluk-Juszczak J, Wachowicz B. L-
carnitine protects plasma components against oxidative 
alterations. Nutrition 2011; 27: 693–9.  

15. Marcovina SM, Sirtori C, Peracino A, Gheorghiade M, 
Borum P, Remuzzi G, et al. Translating the basic kno
wledge of mitochondrial functions to metabolic therapy: 
role of L-carnitine. Transl Res 2013; 161: 73-84. 

16. Mamoulakis D, Galanakis E, Dionyssopoulou E, Evange
liou A, Sbyrakis S. Carnitine deficiency in children and 
adolescents with type 1 diabetes. J Diabetes Compli
cations 2004; 18: 271-4.  

17. Malone MA, Schocken DD, Hanna SK, Liang X, Mal
one JI. Diabetes-induced bradycardia is an intrinsic 
metabolic defect reversed by carnitine. Metabolism 
2007; 56: 1118–23. 

18. Sayed-Ahmed MM, Khattab MM, Gad MZ, Mostafa N. 
L-carnitine prevents the progression of atherosclerotic 
lesions in hypercholesterolaemic rabbits. Pharmacol Res 
2001; 3: 235-42. 

19. Julius U. Influence of plasma free fatty acids on lipo-
protein synthesis and diabetic dyslipidemia. Exp Clin 
Endocrinol Diabetes 2003; 111: 246–50.  

20. Campbell KL, Campbell PT, Ulrich CM, Wener M, Alf-
ano CM, Foster-Schubert K, et al. No reduction in C-
reactive protein following a 12-month randomi zed 
controlled trial of exercise in men and women. Cancer 
Epidemiol Biomarkers Prev 2008; 17: 1714 -8. 

21. Rafraf M, Karimi M, Jafari A. Effect of L-carniti-
ne supplementation in comparison with moderate aero-
bic training on serum inflammatory parameters in hea-
lthy obese women. J Sports Med Phys Fitness 2015; 20: 
17-30.                      

22. National Research Council (US) Institute for Laboratory 
Animal Research. Guide for the Care and Use of La-
boratory Animals. Washington (DC): National Acade-
mies Press (US); 1996.  

23. Heidarianpour A. Does detraining restore influence of 
exercise training on microvascular responses in strep-
tozotocin-induced diabetic rats? Microvasc Res 2010; 
80: 422–6.  

24. Malone JI, Cuthbertson DD, Malone MA, Schocken 
DD. Cardio-protective effects of carnitine in strept-
ozotocin-induced diabetic rats. Cardiovasc Diabetol 
2006; 5: 2. 

25. Kadoglou NP, Iliadis F, Angelopoulou F, Perrea N, Am-
patzidis D, Liapis G, et al. The anti-inflammatory effects 
of exercise training in patients with type 2 diabetes 
mellitus. Eur J Cardiovasc Prev Rehabil 2007; 14: 837-
43. 

26. Cosio-Lima CM, Schuler PB, Reynolds KL, Taylor L, 
Kellog G, Cerney J. The effects of age and type-2 
diabetes on the release of interleukin (IL)-6, IL-10, TN-
F-alpha, and cortisol in response to acute exercise. JEP 
2008; 11: 33-41.  

27. Febbraio MA, Pedersen BK. Muscle-derived interleu-
kin-6: mechanisms for activation and possible biological 
roles. FASEB J 2002; 16: 1335–47. 

28. Soliman HA, Araffa A, El-sherbiny M, Hassan HM. The 
use of L-carnitine in diabetes: a novel strategy for 
combating its complications. Journal of American 
Science 2011; 7: 438-42.  

29. Bacurau RF, Navarro F, Bassit RA, Meneguello MO, 
Santos RV, Almeida AL, et al. Does exercise training 
interfere with the effects of L-carnitine supplem-
entation? Nutrition 2003; 19: 337-41. 

30. Adrogue HJ, Wilson H, Boyd AE, Suki WN, Eknoyan 
G. Plasma acid–base patterns in diabetic ketoacidosis. N 
Engl J Med 1982; 307: 1603-10. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

10
 ]

 

                               5 / 6

https://ijem.sbmu.ac.ir/article-1-1915-fa.html


503/Iranian Journal of Endocrinology and Metabolism Vol 17 No.6 February-March 2016

Original Article 

The Effect of L-Carnitine and 10 Weeks of Aerobic Exercise 
on Serum Levels of CRP in Streptozotocin-induced Diabetic 

Rats 
 

Jalili M, Heidarianpour A 

Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, Bu-Ali Sina University, 
Hamedan, I.R. Iran 

 

e-mail: heydarian317@gmail.com

Received: 15/03/2015  Accepted: 12/01/2016 

Abstract 
Introduction: Cardiovascular complications are considered as the main cause of morbidity and 

mortality in patients with diabetes mellitus. The role of increased serum concentrations of 
inflammatory markers, particularly C Reactive Protein (CRP), in the prediction and the 
pathogenesis of cardiovascular complications of type 1 diabetes has been established. The aim of 
the present study was to evaluate the effect of 10 weeks of L-carnitine supplementation and 
aerobic exercise training on serum levels of CRP in streptozotocin-induced diabetic rats. Materials 
and Methods: Male wistar rats (n=36), weighing 230±10 (grams) were randomly divided into 6 
groups (n=6 each), including the healthy group, and the remaining (after the induction of diabetes 
mellitus by injection of streptozotocin), into the diabetic pre-test, diabetic control, diabetic aerobic 
training, diabetic oral L-carnitine treatment, and the diabetic aerobic training plus oral L-carnitine 
treatment groups. At the end of the interventions, blood samples were collected to determine 
serum levels of CRP. Data were analyzed with one-way ANOVA and Tukey's post hoc test using 
SPSS version 20; P values<0.05 were considered significant. Results: Althought L-carnitine 
supplementation in diabetic oral L-carnitine treatment group did not significantly reduce serum 
levels of CRP, compared with the diabetic control group (p=0.078), it however reduced the rate of 
its progressive increase. Also significant reductions in CRP levels in both the aerobic training 
(p=0.00021) and the aerobic training plus L-carnitine supplementation groups (p<0.0001) were 
observed. However, the percentage changes of CRP level in the latter group was higher. 
Conclusion: Results of the current study show that, aerobic training can reduce serum CRP levels 
in streptozotocin-induced diabetic rats, and the simultaneous use of L-carnitine supplementation, 
can lead to more beneficial effects. 
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