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:��#��  ?�5�@��6 1�7��"A (IR) 4� �.���2A ��� B��2/��� ��==CDE. � �F/- �6 5 ��� GH�� 9�"6 IJ�/ 

:"���K ��L3��� �6 M�#"� 7/�5�
"�5	 �)1N (PPAR-α) 9�"6 I2�	3� � <#5�
"A BO.������  �P6��PO= Q=#"P�� 

�5�.�� (SREBP-1C) <#5�
 5"A BO.�R��
 �O=� �6 �����J�6�/ ��P=J�P"��� C (ChREBP-β) -�PF/

 .?P�� ���P�JP���6 �PT�U �PL1�V� 4� W�PJ� J �PX�?P�  �P.)J�P�#2A 4��PJ- VP� �P6� Y�PF/- PPAR-α �

SREBP-1C  5ChREBP-β  Z��-�J �.6�2� [�� 5� �����6.  

 :&�% 4 & � �6��# �L1�V� A2� ��27 �� Z�� �� ���.725 �6 C��* �3��O# �6 �� �5�: �.=/� �81�� ��.=/ 

�.6�2� 5 �.6�2� A2��# 8"7@# ����. C�=2��# -4��J �6 C�� \��.� 5 I"
���5� �6 C�� 8 �.)J 5 ^=
 �.)J �J 

�7_ ����� B"���# -5� ��.  9�"6 9�	"� �A2��# �.)J ?�J 4� `
<#5�
"A-�J PPAR-α �SREBP-1C  5

ChREBP-β 9�	"� 5 �	2D� Z5� �6 �F/ ?3�6 ��IR   ����3 4� ���).�� �6HOMA-IR �4����: .�� -�"

-��6 �72�@� A"6 �5�:�J 4� 9��4N 	"1��N `��2��5 a2 �3�b 5 9��4N �F"@L# �/�# ��).��� �� 5 �����J �� � cV

05/0 p< ���� I2��4N.  

:���* :�.�2^ ����=L� IJ�/ �F"@L# 9��4N IR �5�P: A"6 ��  9�P�� �� ��P.=/ ?P6�2� �5�P: �P6 �P76�@� �� A6�P�#

)���05/0 P<(�5�: A"6 . �� -����.L� �""f# �J<#5�
 cV�"A-�PJPPAR-α � SREBP-1C  5ChREBP-

β )�� ��J���05/0 P<(.  

�;��*:���< �� �Q� �6 ��T�U g"@(# ^2�.� �6 �_�# �6 �����#2C�= 4��J- � �.)J ?�J C�� �6�P6 ��= ��PF�6 

?�5�@� �6 1�7��"A Z�� �� 9�"6 �� -����.L� C5�)# .�� 5� [�# �.6�2� -�J<#5�
"A-�F/ -�J �5�: A"6 �� �PJ

.�� ��J��� 

  

:�#��% (���% �#A2� �-4��J ?6�2� [�� �5�PPAR-α �SREBP-1C �CHREBP    

:?��� �
 �A2  h3�=� ��i# �j�3 �L1�V������6.  
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95��	2� �� ����� 9��_ ?��)1( �/ �6 IJ�/ B6�j �_�# 

����� ���-�J �.6 5 ��7":�l2�J �� ?3�6-�J �V"(� 5 

-�F/ GH�� �����)2 ,3(. ?�5�@� �6 A"1�7�� CEi� 

��.��� n��6 �E. � �� op_ 	/�: ��Ei� 5 �� ��".� 

I2�	3� 9�	"� B2�(# 	/�: �6 �F/ 5 a2�(# 	"1��": �1�� 

��� 5 I"
4�� ��"1�6�.� -��6 	�0�l"1  ��8J��3 ���=/)4 ,5( 4� 

W�b ���2� ?�5�@� �6 A"1�7�� �� ?3�6 �6�q 4� o�/�� 

	"1�l"1 �6 �V��5 A"1�7�� -�":�_ ���/ 5 ��=� �6 c��# 

�5�7": 5 -�J�"�� o�q ����� .��J2? ���� -pf� �.�"6 �6 

��F/ 	.=� -�J�"l"1 -�F/ 5 	�0�<��/�: -�F/ �� ��L3 ��-

.�=/ �V6�� CDE. � -�F/ 5 ?6�2� [�� 5� ��V6� ��"r"
 5 5� 

�3�b ?��)6(� ��.=/ -�J�"7� 87"1�6�.� �"l"1 �� �F/ �6 K��� 

�J5�: 4� B���� �72��5� B��� :K���": ��L3 ��� �6 �"M�# 

�5	"7/�5�
 �)1N )α -PPAR(1
 5 A"<#5�
 BO.� ����� �6 

�O=� ��"Q=# �5�.�� )C1-SREBP(2
 5 A"<#5�
 BO.� 

����� �6 �O=� R��
 ��=J� ���"J�6�/�.6 C )β-ChREBP(3
 

?��)7 ,8( . ?�5�@��6 A"1�7�� ��=� �6 IJ�/ 9�"6 PPAR-

α �90 8"Q=# ��==/ �*� 87"1�6�.� �6�q �F/ ��.��� 9�"6 

PPAR-α -�F/ I@� �#�"U �� B2�L# 87"1�6�.� �6�q �F/ 

���� 5 CDE. � -�F/ �� IJ�/ ���J�)9 ,10( .4� -�� 

��2�SREBP-1C �-�F/ a2 8"Q=# ��==/ �*� 	�0�l"1 

�F/ ?�� �/ \��# cV� -D�6 A"1�7�� a2�(# �����: 

sA2��6�=6 8"Q=# �0�l"1	 -�F/ �6  ?"1�L3SREBP-1C 4�"� 

����)11 ,12(. ChREBP �"	 ��2 4� 8"Q=# ��==/-�J �2�� 

87"1�6�.� �"l"1   ?���/ \��# ?Qk-�J -D�6 	/�: -�F/ 

��L3 ����� 5 n��6 a2�(# 	"1��": �1�� 5 	�0�l"1 ���� 

-�F/ �����)13( .C�=2��# ��4�5 ������# a2 -t#��.�� 

8�� �� ��F�6 ?�5�@� �6 A"1�7�� 5 ����� �F/ ���6 5 �6 

I2�	3� 9��"7/��.6 5 IJ�/ �	�0�l"1 �6 9��=� ��2 4� 8"Q=# 

                                                           
1. Peroxisome proliferator-activated receptor alpha 
2. Sterol regulatory element-binding protein 
3. Carbohydrate-response element-binding protein 

��==/-�J �*� 87"1�6�.� �F/ o�7(� ���)14-16( �/  �6

IJ�/ 5 I2�	3� ��"Q=# 9�"6 � �6 4� A"<#5�
-�J \F#�� �6 

	.=� 5 9�"���"7/� �"l"1 �� u�F#�� ?��)17 ,18( .^2�.� 

C�@"@(# -��L.� �/�U 4� N9 ?��  4� A"1�7�� �6 ?�5�@� �/

8���� �F/ �� �E. � 5 �6�q h��# B���� A2�# 4� s���6

 Y�V� 5 A"1�7�� �6 ?�5�@� ��F�6  -4��J A2��# �X� �3�b

A"<#5�
-�J PPAR-α �SREBP-1C  5ChREBP  -�F/

�6�q 4�� 5 ? �� �� -��(� I@� �/ GH�� ����� �F/ �J

.�"6 C�L1�V� �6 4�"� 5 ?7"����� -� )19 ,20(. IJ5t
 �T�U 

��*�� ����6 �X� C�=2��# \��.� C�� �6 -4��J �6 ��F�6 

?�5�@� �6 A"1�7�� A"<#5�
 9�"6 5�-�F/ -�J  ��Z��-�J 

�� 5� [�� �.6�2����6.  

 4 & &�% 

 v�(1 �6 A"=r�J 5 -��6��/ 5 -��"=6 [�� 4� �T�U IJ5t


�6��# [�� 4� IJ5t
 A2� ���/ Z5� ��?�_ .���6 ����� 

5t
�IJ 27 �� Z�� �2��(* �� ��.725 10 �.)J-� �6 945 

200-235 ��: �6 9��=� ����� g"@(# 4� 	/�� -������ 

C����"U ������� ��� ���	
 9�.��1 �6 ��b �3��O# 

-���2�   9�.7�4 �� 5 ����1399 ?3�: ����� .�����4N�J 

`
 4� 5� �.)J �2�=�N �6 \"(� �����2��4N �6 Z5�  �3��O#

���� �6 �� �5�: 7@#"8 ����. �5�: 9�7�J 945 w��� �6 �J

-4�� ����.  ���5��"
 5 \��.� C�� �6 -4��J A2��# B�#5�


�6  C��8  5 �.)J5 .��  ����� �.)J �� �7_ �5�:��.=/ 81��� 

U"C���� �1���  �/ ����6x"J���: �	#2@� ��2?3�  ������5 

?"1�L3 ��4�5 �6 -5� 9N�J � ������� .��.=/ �.6�2�� U"#����� 

����6  �/5��� g2�b 4�- �"#��"A �N"� )95  -�4� �6 ��: �"�

 4� `
 5 (�� BU A"1�� ��(� �� �/ Z�� 945 ��:�"/ �J

15  �@"j��54�.
�.��"A STZ )55  �J -�4� �6 ��: �"�

(945 ��:�"/  5 g2�	# �j�)* 95�� C��* �6.6�2�� ����  5

J ��"x���: �����6 #��2=� ?/�� ���� .��.6�2� A2��#� 

U"#�����  �/ ����6�/ 4� g2�b -5��� A"#��"� �"�N 5 g2�	# 

95�� �j�)* STZ .6�2�� ���� 5 4� �.)J 8J�4�5� �:��4 �6 

C�� 8 �.)J 5 �J �.)J 5 �7_ A2��# -4��J ����� ����� .

B�#5�
 A2��# -4��J �6 C�� \��.� 5 ���5��"
 �6 C�� 8 



 

 

553- ����� 	
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���� ���  �����-���1403 !�"�#�2 !�% &67  

�.)J 5 5 �7_ �� �.)J ����� �� .���#C� ��J j�#� ���  ��

������ B(�- U"C���� @(# 	/��"C�@ 
 ��� �������	��� 

�5�: �� 9�.��1�J- �# ���2 (� ��"V� � �6"���"A ���-  2± 

22 �_�� .��������: �=�5� � �q 5�2-��#2�� 12-12  ?���

`)j ���J- =_ 4� y�OH�` 
� ������ C�=6�/- ���� .

���#� U"C���� 0� 5 oN �628 �pk�2  ������.�������4N ��.��� 

�=.���)21( 5 �"9�	 �"���"A �pk W�O�- �5�: C��* �6 �J

�.)J� �pk .�� ?FX- C��# w��
 ��� z���  ?/�� 4� �J"� 

 �IJ5t
 BU��� ���# �� .��C� \��# �J2a  5 �_ �6�_ �)�

���.��- � ���� oN 5 ���"4� U"9�� . � �� ��4N C��* �6"�� 

9N�J ���j  �6 C����"U �6 ��/ �T�U IJ5t
 �� .�� ���� w���

{�# �jE � ��*� �"/"�  ������� |E � �."�/ \��# ���

�5��3�  �����6 �/ |E �  IR.UM.REC.1399.113 5

B�L1���.���J- 6 9��4��"A �1�� ) ��� �L1�V�IASP ����� (

?3�: .4���=�N �U�� ��b ��-� �  ��Q=� �6��"�- ��� �62\ 

��4N2����� ��/ ?�� 5 9���:����-� U"C���� 5  �.)J �� 45�

 C�� �615-10 j�"�@  ?��� �6 510-5 j� �� �.�"�@ 5� �6- 

.3� ��� 9���:�����= ����q 5 9���:���� �6 5� 5�29�  9N �6

� �=�N�� .��`l �2?6� �6 5��� 4� ���).��- �"#��"A �N"�  5

STZ  �@1���)10(� ��.6� ."#��"A �N"� )95 �"� �4� �6 ��:-  �J

/"��:� 1�� ��(� �� �/ Z�� 945"A  C��* �6 (�� BU

j�)* 95��� �	#2g  4� `
 5 ��15 j�"��@ 55 �"�  ��:�6 

/"��:� STZ � �3�6 ��(� �� �/"C��. 1/0  �6 �D��PH 

 �6��65/4  BU���� j�)* 95�� C��* �6� �	#2g �� .��6- 

H�#"G �2.6�� 9��6 C��J � 5 �	# 4� `
 45�2g � �62��� 

U �� �� ?7�D \��# aq�/ ?U��_"9�� 2a  �6 9�  ��Vj

5�- �.��/�: ����-  ���� ���j�� 5 ���@� �=j 9�  �4���� 

:"�- 5 �=j 9�  160-400 �"���: �� �6� 1"�.)22(�  9���

� ��=J�2.6��  ���N 9���� �Q� �.3�: ��. �� IJ5t
 �T�U 

C�� A2��# �� �.)J �5� �6 ?��� 10 �.� �� �@"j� 5 C��  10 

�@"j� [5�� 5 �� �.)J-�J �L6 �6 C��* ��2��# �6 ?��� 5 

C�� A2��# �3�T� ��. �5�:-�J ��4�5 �� }�L� A2��# ���� 

9���: -��6 5 �7_ �� �.)J 5 �6 �C� 8 �.)J ���j �=.3�: .

?��� 5 C�� A2��# ���� 9���: �6^2��# I2�	3��.3�2 5 4� 10 

�.� �� �@"j� -��6 10 �@"j� �� �.)J ��5� 10 �.� �� �@"j� -��6 

20 �@"j� �� �.)J ��5� 15 �.� �� �@"j� -��6 20 �@"j� �� �.)J 

���� 15 �.� �� �@"j� -��6 30 �@"j� �� �.)J �����q 18-17 �.� 

�� �@"j� -��6 30 �@"j� �� �.)J 8�=
  � 18-17 �.� �� �@"j� 

-��6 40 �@"j� �� �.)J 8�� � �6 20 �.� �� �@"j� -��6 40 �@"j� 

�� �.)J 8.)J I2�	3� ?3�2 .?�_ 9�"�� -��:4��-�J 

�6?�����N �6 ?1�U �? ��=�2 ����# -�J�"f.� �=2��# �� 

�.)J ���2�
 )�.)J 8.�J (?6�X ��� �.��� ��)23(.  ��Q=� �6

7)# 4� o�=._��" ��F.�� ����1� �6 �JB" j�6 ��XN� � N 4� �����A2 

1�L3 �7_?" �4�5�� C��J 48 � N 4� �L6 ?���A2  �7_

��#A2 �.��� 4� `
 5�2 /�# �6 ���F��F" 5��� 4�- �4A24E2 )8 

��"//��:��:�" (5 ��./A" )75 �"�//��:��:�" �6 (

�	# C��*g2 95�� �j�)* �6� Z�J������ `l� .���J- 

@.7� 9� 8" 4� ~j 9��"U � �69�	" 10 �� ��  5 �� �.3�:

�.���0�")2 ��  5����� ��� �� ���- 80 - ������- �� .

�A"=r�J 8�� 9��"U �.3��� 5 �� �.�/ 4� a2 �@"j� ?3�6 �F/ 

��_ 5 �6 ��(� A"1�� �6 �6�  ��.7� ���� 3�T� 9�  �# ��� 

5�-  ��(� �� �F/ ?3�6 ��.7� 4� `
 .��� z�
 ?3�6FM#?" 

 ��==/�b�j�5 5 -��6 I�=�-�J -�L6 �6 �	2�3 70- �_�� 

�.������: B@.=� ����. ���6 ��Q=� �6� 69�" F7�� <#5�
A"�  4�

/?"�J- D�	2� )CUSABIO4�� ?�_ (�6�2SREBP-1C  

�PPAR-α  5 ?"/ �	2D� )ABCAM (?�_ 

�6�24��CHERBP  5 4� /"? D�2�	 )CUSABIO( ?�_ 

�4����:"�- 1�7��"A � ���).���. h�_ 4� `
N�5-  ���5 5

���� 9��/(� �� �J\"  ��	3� ��� SPSS�H7� 22�  4� ���).�� �6

�A2 ���� ��	3� ����J- 	�# ���� �� �2 (# 5B" �: ���j?3 

-��6 9�="�b� 4�# 9��6 ����� 4�h2 ����
�� 9��4N 4� �Ja255�" 

 ?�_ 5b��9�=" 4� 9�7�J 9��6 `��2��56 �JA" �J5�: 4� 

9��4N A2�1 ���).�� ��6 .��- L#A"" C5�)# A"���"��J- 6A" 

�J5�: 4� 9��4N -���N B"(# `��2��5 a2  9��4N 5 �3�b

@L#�F" �/�# ���).�� �� .9��4N �"T�3����=L� cV� �6 �J- 

05/0 <P ��4N ����I2  ���j?3�:.  
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:���* 

�.�^2 (# 9��4NB" ��5`��2 a2 �
 �� �3�b29� ��_�- 

=L� C5�)# �/ ��� 9��� IJ5t
 B�#5�
����- 9�6 945 �� 

Z��6 �� �JA" �5�:�J-  ��_5 �L1�V� ?(#������@� .�72 

5�:�J- ��.6�2 �� 9�2�
 �.)J- ��_� 8.�J- 5t
 B�#5�
 IJ

Z�� 9�6 945 �/ ��� 9����J- � �5�:?6�2 ��.=/ �6 ��"�A"� 

71/7±12/228 �5�: �6 ��: �?6�2 ��#A2 � �6A"���" 

71/4±25/233 =L� ��:�) ��F� ���484/0=p(.  

�6 �.� �6 �_�#2^ (# 9��4N"B ��52`�� 2�3�V� ����=L� C5�)#- 

6"A �5�:�J �� 6"9� <#5�
"A PPAR-α )���� ��_5F= 

64.648 �000/0=P(�@� .�72 �5�:�J-  ���).�� �6 4� 9��4N

@L#�F" /�#� � �/ ��� 9���?6�2 � [�� ~F� 5IJ�/ �=L���� 

cV� <#5�
A" PPAR-α  ?3�6 ���F/ Z��-�J  �5�:?6�2� 

��.=/ �� �72�@� �6 �5�: 81�� ) �� ��.=/001/0=P �/ �(

����� � ���� A2��# -4��J �� �5�: ?6�2� A2��# 
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 Abstract 
Introduction: Insulin resistance (IR) is known as the most important cause 
of Liver Disorders, Which is associated with decreased expression of  
Peroxisome proliferator-Activated Receptor-alpha (PPAR-α) and increased 
expression of Sterol regulatory Element Binding Proteins (SREBP-1C) 
and Carbohydrate response element binding protein (CHREBP) in diabetic 
type 2 male rats. The aim of this study was to evaluate the effect of eight 
weeks of aerobic exercise on hepatic PPAR-α , SREBP-1C and CHREBP 
expression and IR in n diabetic type 2 rat. 
Method: In this experimental study, 27 male Wistar mice were randomly 
divided into three groups of healthy control, diabetic control and diabetic 
exercise. Medium and progressive aerobic exercise protocol on the treadmill 
was performed and The trainings lasted 8 weeks and 5 days/week. At the 
end of the trainings PPAR-α, SREBP-1C and CHREBP expressions were 
examined via ELISA technique in the liver tissue. One-way Analysis of 
variance (ANOVA) test were used to compare the groups and the 
significance level was considered at p < 0.05. 
Findings: The post-hoc test results indicated a significant reduction in IR 
between the diabetic control group and aerobic training (P<0.05). Despite a 
notable increase in hepatic expression, it PPAR-α, SREBP-1C and CHREBP 
was statistically significant 
Conclusion: According to the results of this study, it seems that aerobic 
exercise for eight weeks improved IR in type 2 diabetic rats. There was a 
significant difference in the expression of liver proteins between the groups. 
Key words: Aerobic training, Diabetic type 2, PPAR-α, SREBP-1C, 
CHREBP  
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