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� �#
$#: �� �&�� '(�") * +
(,��� ��* ��-.*/�	0 1#�$1� � ���	* �� 
2
0 � ����� 3 �45
��� ��( 
�� ��! /� ��( ��1�0� ! "� �� 6�7�   8�  5
2. 

�! �# � :�� �(: /0� 1
�2� ��3�� 45 6� 
 ����7�  ���8� ��9:"24 
 ��<� �� �� �
��	�� ��
 ��
�0" ��� 20±200 ��� 
 7
 ��5 �6	>5 6�.�  


6� -��?� ���@� A�	:B �
�� 6
 6�� �4�7� �
�:�� �C�� �4� 
7� "
���� ��� �6:��� �/�D� ���C .�4� E��
�F�:� $��� �CG�� 30 I�6/� 
�&�� �
�:�� ) �5

 E"�C K
�:�4 I�6/� 
�&��  ��C ��90-85  �@��VO2max  
2 I�6/� ����-��  ��C �� A�8-60-50  �@��VO2max (Q:F  ��" 6� 
 6	>5 �� �
�8 

 6	>5�C ��R� .:S457� �4� �
��7� "
���� ��� �:���6 �,� +�8- ��C�	�  A��8"50  ��55 �B� �TB��% �@��&<� -�?"� 1�" ��� �5.  

�0�1;�(�:  &* &���LXR  A�	:B �
�� �U�� 6� )����:8" V��,-� ���C ��
�:� 7��4� �� ��>+  �C��)004/0P=( . 7�� )����:8" X#	$� 7�:S453  �
��

&�,�" ��  &* &���LXR   ����� ��R
 �	�)001/0P= .( V��,-� �� &��� Q��	� �:Y�5Z,R �� ��
�� �5 �3:" [��� V��,-� 7�� �"� ��� �"
��� 
 ��
�:� 7��4� )

�
� ���� ����:8" �
�>� ��3�� 6�.  

� � <=��7�1����3:  �"
��� ��:��4� �U�� 6� ���C ��
�:� 7��4���� ��� V��,-� 2��\ �� 6:��� ]
�$ ��@� E"�� 7�:S45 
 )�UB D." ������ &* &�

 
 �UB �� A
�	��B�.��� ������ ��HDL "�  V5�B �� �4." V/� ������)��4� �U�I )�5-�C�� 6	C�� ^��
���
�
��  �:��" �I
��.  

 �54 � ��( �
���: �4��7 "
���� ��� �����6: �4��7 �
�:�� �C��� ������ �5) ��^� �UB)� LXR.     
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�#
$# 

A#	$� �� �$�
  
 ��
 ���Y 6� �<�
 ������ A
�	��B 


 )�� �������� 
  V5�`B   ����`/"HDL )High-Density 

Lipoprotein (���-� �� �8	�" )��4�� )�5 a�?�  7����`C 

�" �:B .�� �-�\ bU
 ����� A�8-��c �:�C�"   7`�� D`5 

)��4�� �5 �� ����� �"  �:B)1.(  V5
<`F  )�`5  dU��`"  �`� 

)��!��F �� )��4�� )�5 �U�I �I
�� &��� �"  �`:5�  6`B 

7�� ������ HDL  
���/" K�
�  �`��Y ��  e
�`�  f�`U��� 

 �`
��8"  ��`R
  ����)2 .(V��,`̀-� ��  �`5 �`̀%�
 HDL  


V5�B LDL  6� ��`U.�  ��`��4�  D	`��
  a`�I 
  e
�`� 
 

)��!`̀��F �� )��`̀4�� )�`̀5 dU��`̀" �`̀� &  b`̀4B ��`̀C��� 

�" �:B .��+�8- D9:" ���� 6� 6g
�
 ��3�� )�����
  )�`5 

���+���	" h�@�?$ �� D��+���	"  ��`��Y  �`"  �`���� �� ��
  

�4." )��� i>% �"#
 ��� �� j"��R �
�"�  �C��)1.( 

 HDL V/� �	�  ������B� 
 ���.	+��k ���� �+
 �
�� 

�"�4� �� &  �
�  6BHDL �� A�/	��    A
�	`��B l�`�8"

RCT (Reverse Cholesterol transport)  )��!��F �� �� 

)��4�� )�5 �U�I – �I
�� �_m"  �
�)3.( A�/	��  l�`�8" 

A
�	��B 6� �:���- j4R )�
  A
�	��B �-�k� �� �-�� )�5 

���"���F 6�4R�� )�5*�-
�B�" ����� ���$�
 
 &��������� 

&  �5 6� ��UB ���45 �� ���n�  E�`C HDL   6`	>�  �`"  ��`C 

)4( . 6`g���  l�`�8"  7�`�   ����`/"HDL  �4`
#F 
  �`g$ 

^��
���
�
��  &��� ��:5�  V/�HDL 
 ������  )�`5  & 

 ��1��oF A�/	�� A
�	��B �
� .�C���� A
�	��B  )�`5 

�-�k� �� A��
 )�5 ��- *�-
�B�" 6�  6��`

 HDL  �`�� �� 

 )�`��B  7��`�  D`�����"  )�`5  �	9-�`0" HDL ��  E`��/" 

^��
���
�
��   �
�)5.(  

�� A�/	�� l��8" ������ ���5 6B �� )
�  �`UB  ��`R
 

����� V/�  �`
�
� ��  )��`�  7`��  �`:� �-  �`>��  �`"  �`::B .

 ��`����  )�`5   )�`UB� ̂ `�� LXR )Liver X Receptors( 

6�4R�� )�5��	B�- �����
�  A�`8-  ����`C  d`
��  �`��!�+ 

2�8	" 6� ��� ������$ ������ ���"��5 6	�5 )� �:	�5 6B 

�� �:���-)�5 D��+���	"  ��+��`
  �`�T��  ��+��`
  ,��`4� 
 

p
�F  �`:4��  �`������ . ��`��4�  ��`@� LXR   �`5 D�`9:� 

D��+���	" A
�	��B �
�. 7�� ������ �5  ���`_�  �	q�`>% 

)���� �� �� ����� ��� ���� A
�	��B A�4�� �" �::B 6B  7`�� 

���_� E"�C ��."  ��`�  Ko`R  A
�	`��B ��
� �)�  b`��0� 

]
�$ A
�	��B ��
A 6� ���@ 7�r�
�F�s�+ )�5 �� �+�!Y 

 )t�`�  �4`
#F ��  2`��\  E`I��  )�`5 ABCA1 
ABCG1� 

A�/	�� &  6� ��UB E��U� &�C 6� )�5��
� )
��>@ 
 j-� 

&   �
�)6.(  

)�:"��
 )�5 7��4� )��� ��	"#
 6�  �<`�
  ����_u`� 

�UT" &  �� ����4�  D	`��
  )��!`��F 
  &�`"��  �`$�� 

)��`̀`4�� �`̀`5 �`̀`:��"  �
��^��
���`̀`
  
)��`̀`4�� )�`̀`5 

�4��+���	"  �`UB  ��`"  �`
�5  6`B  vw`�"  ��`C  �`
�. 

��/�/0� &��� ����  �`��  6`B  �`�+�8-  ���`�  �`"  �`����  6`� 

�����n� )��>" �� x�4�� 7�r�
�F�s�+ )�5 &�$ �� 6�4R 

V5�B  )����������� LDL� VLDL 
  V��,`-�  HDL �`� 

��� 6��43" )�5 &   �`3:"  ��`C 
  a`R�"  ��`U.�  �`$�� 

�"E%� )���B �� �:���- A�/	�� l��8"  A
�	`��B  �`:��" 

V��,-� ���/" 
  a�B��HDL� V��,-� ]
�$  A
�	`��B �� 

�A��
 V��,-� E���� 
 ������ Apo A-I� V��,-�Pre Beta 

HDL �4
#F 
 V��,-� ��+�8- D�,�   LCAT ��C )7�8.(   

�� 6g���  �`�  f�`U���  �`�+�8-  �`C��
 
  A�`/	��  l�`�8" 

A
�	`̀��B 0���`̀/�/ �B�`̀�� ��`̀3�� ��`̀C �`̀
� . 
 &�`̀ ���U$

�� &���`̀ �45 6`̀ � �`̀ /�/0� �`̀ 
��� ��_u`̀ � 6 6`̀ 	>5 7��`̀ 4� 

�	"�/	
� �� &���  &*ABCA1 �� ��
�  b`Y�B ��  ��	`��
 

	$���F�: 
 1��,� ��B6B �� 7��4� �	"�/	
� z���  V��,`-� 

&��� &* ABCA1      �� A
�	`��B ]
�`$ �� )�`��B E`"�� 6B

�� �
� A��
 ��
� bY�B �� )�5 �
��  �`��3�  �U`��  6`� 

�
�� A�	:B ��C �
� )9.(  

�� &����45 
 &�
�" �/�/0� &���   6`B �`����  �E��`�� 

�9�c 
 ������ ���{ HDL �� )�
�% 6� D�����" )�5  ]
�`$ 

A
�	`̀��B �� A��`̀
 6	`̀���
 �`̀" �`̀C�� )10.(  
 )��:�`̀C��
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 �� &���`�45  1�`"  )�`5  ��`�  6`	w��  �`� � &�`�  V�`�  ��   �`%

ABCA1�  V��,`-�  �� HDL  �4`
#F 
  V��,`-�   ���`���oF

HDL )��� A
�	��B 
 �� ���.� V��,-�  |�g`
  ��s�+�>`�- 

�� ���{ HDL �� &���  �`����  6`B  &�`�� ��  V��,`-�  �`����I 

]
�$ A
�	��B �� A��
  �`5  �`C��.  7`��  &��!`�5
<F  ��`.q� 

 �:	`C��  6`B  V��,`-�  �`�+�8- &* ABCA1  �`9-�0"  E`��I  

69%#" )� �� ����� )��4�� )�5 �U�I �� �3:"  �`"  ��`C )11.( 

�� }�?$ p
�F 
  )�����`
  )�,`R�  ��`@�  E`%��"  A�`/	�� 

l��8" A
�	��B ��8+�g" �B��� ��R
 ����  
V5
<F  )�`5 

 ��`3��    ��`C  &�"��`�B �� �	`���  6`�  �`
���  &�`�� &*  )�`5 

ABCA1 
 ABCG1 6	$���F ��� .�� ��R
    6`:�"��� �-�`��F

�`̀5
��� 
 6`̀�$��" )�`̀5 ����`̀"�� `̀FV� �`̀:�� 
 )����`̀�R �� 

)���`̀�� � ��)��`̀ 4� )�`̀ 5 �`̀ U�I &�`̀ :S45 E�`̀�" �`̀
� 
 

��R �R
 )��� 7	-�� )�5��U5��  �`��R  )��`�  )��!`��F 
 

��U.� 7�� )��4�� �5  &�`:S45  6`"��� ���� . ��`:��4�  �`C��
 

��>�B  ����`�� -�q �`�  )�`5  �)��`��4�  K�`.	+� 
 ��  E`B 

�	"#`̀
 a`̀�I �� ��`̀U.� �`̀" ��`̀�w� �`̀ +
 ��`̀
 
 ��B)�`̀5 

�B�C ��::B �� 7�� �5����
� ��:5 6�  ��\ E"�B 6	$�:C�� ��� .

�� A�
 )�5 ���$� 6I#� 6� 2�/0� ��  ���`%  b`�	�* 
  p`
�F 

&�� 6� ��+�8- �C��
 V��,-� 6	-��  �`
� 
  )�5��`C  ��`R
 

���� 6B &��� �" �:5� )�����
  )�`5  ���*�`+��,�-  �`C�� �� 

��+�8- )�5 �C��
 �� &��� &* ���45 �� �)12.(  &�`�� �o+ &��� 

&��� �� ��� &��� &* )�5 dU��"  �`�  A�`/	��  l�`�8"  �`C�� �� 

7��`̀4� �`̀C��
 �`̀.R ��`̀ U.� ��`̀��4� 
 �`̀ � )��!`̀��F �� 

a�
  )�5 �+�4	%� �U�I �I
�� )�
�k 6� �9� �" �
�.  

:�� � ! �#�(  

   
 �`̀��3� �`k�% V5
<`F 1
� �`9��� 6`̀	-��   b`̀� �`5

 )�����B 68+�g""� �C�� .�g" 7��    6`	�4B �� �`��3� 6`8+

 ������% e#$� ��!����  
 �`C a��?� &���� ��C,F ����

     ��`̀ ����% �� ���>	`̀ 
� 
 �`̀ UI��" )�`̀ 4:5�� l�`̀ 
� �`̀ �

   �`C ��`3�� �5�!`���"�  .   6`8+�g" 7`�� ��24    1�`" �`


   ��	`��
 �`� ����0@)250-200   ���`��$ )���`�   �� ��`C

 &��`�� ��C,F ���� ��!���� ( ���>	`
����"   �`:	-�� ���`I .

%������ 3  �
��8 ���� :    
 ���`C ��
�`:� 7��`4� �A�	:B

 �"
��`̀ � 7��`̀ 4���`̀ � �  ������	`̀ 
� ��!`̀ ���"�  �� 6:�`̀ ��

 &�����R) 6$�Y12 ���:C
� ���
-   7�!��`�" 
 �����`�

 ����`̀% 6`̀R��2 ± 22  6`̀R��`̀��
l�� ( �`̀
�	
� �`̀�

      ��.`C e
�`� 
 a`�I &�	`
��4�� �� �o`c 
 K  6� 6����� 

6!� ���R� �" )��� ���C. 

6�$��" )�5��n	"   E`��I �`�      �`�� ����`" E"�`C A�`	:B

����� :6��4� 6��B       ��`����% 1�
�`F 
 �`�T�� ,`B�" �� �`5

  &��`�� ��	
�F �	�	��� �5�!���"�  6`�  ��`\    E`��0� D+�`


    &�``��� )�o``c �� 
 ���``C 6``	-��6``� ���``@  ��``�F

)���`̀ ��$    ��`̀ ����% 1�
�`̀ F 
 �`̀ �T�� 6`̀ �
�" �� ��`̀ C

 ��	
�F �	�	��� �5�!���"� ����B ���>	
� &���� .6��4�   �`5

  6`� E��
�F �
�C �� ��:
 ��0+ 6� &��� &���� �� �
#�

7`̀!45 ,`̀�� �`̀��
 ��`̀0+  )��`̀
 ���`̀C) �`̀��
 ��
�`̀0"

20±200 ���(�� 7
 �    d���`C �� 
 ��`� 6	>5 ��5 �5

       ���:`C
� 6`$�Y 
 6`��.� ��`��\� ��`"� �`0� 
 &����

6`̀!� )��`̀� K�`̀�g" �����`̀� !`̀���"�  ��`̀����% )��� �5�

6!� ���C )���.  

�� )��
�:C       
 ���`C ��
�`:� �`C��
 E`��
�F �� �5

 �"
������ � �� 6:���5    ��`3�� 6`	>5 b� �� 7��4� 6��R

�C .�� �7��4� A
� �
� �� 6B ���@ 7�� 6�  ���.� �� �� �5

   ���`�� ���`
 �� 
 6	C�o� E�"��� )
� �� V"��  
 �I�


 ����B 7��4� 6� �
�C �$��:�� 
 7���F  �8� ����R ��

�� 6B  �56� ��$�" V�F 6"���� �� ��!45 
 �   �`.R ���" 

 �"
��� 
 ��
�:� E��
�F �� ���:C �9����" ���
 ��   )�`5

�� �� ����� ���>	
� �"
��� 
 ��
�:� 7��4� �� DB   6`� �`5

���C �:C  E��
�F �� 
 �::B ���� 7��4� ��� .  �`� ��B 7��

 6��R &���F5    �`C ��`3�� ���:C  �� 6`45 
     7`�� �`� �`5

E��
�F �5   E`��
�F �� ����" ��� ��5 &
�� 
 ���C �:C 

�� ���:C  
  �5^F & ��   ��`" 6`� ��@� 7��4� �8   6`	>5

��
� &���F 6� 
 �
�C.  
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      >?*��)	0��*� � �2@�� ��#@A � �B  :��  

E"�C ��
�:� E��
�F 6"���� 5 I� 6`/�    &��`B ��`�)  �`�

 ��C50%  ��60 %VO2max( �7  6/�I� K
�:�)4   6`/�I�

 ��C ��85%  ��90 %VO2max  
2   ��`C �� 6/�I�50% 

 ��60 %VO2max( 
 3 I�6/�  ��C �� &��B ��
50%  ��

60% VO2max ��� .�� 6
 �5    �`�5 �� 6`	>5 �� 6��R

�:	$���F 7��4� 6� 6	>5 .7��4� �"
��� )
� ����  &���`� 

�� ��C d
�	"  ,`��  )��`� 5 �
� ��  6`	>5  ��`R�  �`C �� 

6�%�" ���:C  )6	>5 A
� (�� �5 �
��5 6� ��" 10 6/�I� 

�� ���
 10 �	" �� 6/�I� )
� ����  &���`� ���    �`� 
 6`	-�

      �TB��`% �� )�`@�� l�`
� �`� 6`B �C��
 E��
�F 2U\

 �-�?" &<��B�)  �`���� E��`U� 6/�I� �� �	" 6� 6B ( 6`
 

   �`:	$���F 7��`4� 6`� �8� 6	>5 ��5 �� 6	>5 �� 6��R .

7�� �C� ��+�8- A��8" 50 �� 55 �@�� �TB��% &<��B� 

�-�?" ��  ��� .���
 &��
� 6� Q���� 6� &�,�" 2/0 �	" 

�� 6/�I� �� �5 6	>5 V��,-� �-�� 
 a�C E�"��� �� EB 

A�`̀\ ��
� �`̀:��4� �`̀��_ ��`̀� )13�14 .(�B6`̀�  ��`̀��R

 ���
 7��4�8  ��13 �C ��3��.  

 :��5@ 
�  3 ���VO2max /� �(  

l�
� ��    6`� ��`	�� �� �5 �&����45 
 A����5 68+�g"

 ��"10  ��C �� 6/�I�10  �`	"     ��`� 6`�%�" 6`/�I� ��

�" )�s
 �� &��B     �`C��
 ��`:��,- &�`"�  ^s
 �����B

�" ��c      E`�"��� ���`
 6/�I� 
� �5 ��Cm/sec 03/0 

6� ���@ �" V��,-� ��B��$ �-�� �� 6B ���"� ��   ���`I �5

�C��
 ��+�8- 6"��� 6� ����U� . 6R�� �� 6`�  ���`
   ���`.�

6� �
� ��"     6`8+�g" l�`
� �� 
 6:���� &�"�  )�.	�� ��

 ���
 &����45 
 A����5�9����"  ��`C ��    6`"���� )�`5

 �:��4��
� 6�  �" )13�14.( 

48  7��4� 6��R 7��$  �� ^F ���
��  �`5   �� ^`F

14  ���
6��4� 6��UC ���	C�� )�����    ��`3�� )�`UB �-��

�C 
  )���j4R )�
  6��4� �5     �� �`U�B�� �`� &��`�% ��	��

 7��#��� )
���)10 ���"  ��`�/ ����`��B (  7�"�`	B 
)75 

���" ��� /������B (6� � �I�>@ &
�� 2��,� ���@�  1�5

 ���C .     6	-��`C &��`�% 6:�`
 6`�>I �^s
  �`C   )��`� 


 6`� &�$ �&���% ���  7��	4B �� &�:�4\�    �� D�/	`�" ��`\

&���% a�I  6	-���C.  ^s
�UB �� �5 &  &�� ��  ��R �5

  �`�C b`�*�+��,�- ��
 �� 
      &�`$ �`� ���`C ���� �`C


6� &��� ���- �4B�� ���45 &  �� ��R�"   �+�`$ E"�B ��\

 &  ���\� �� ���C 6	Co� �	��- oc�B )
� ^s
 
 ����

&�
 ���"  
 ��C 6	-�� ���C ��B. �UB �� �5   )
���`� ��

   �`I� �`� �+�	�3��001/0  &�
 ��`�     ^s`
 ��`C �`�B

  ��`C �43:" j��" ��� ���>	
� �� 6�@�-#�   v�`w�� )��`�

RNA  )�"� �� �,��- 6�80- ���C E/	:". 

     ����� �@�� 5!�#A �(  

    &* &�`̀ �� ���`̀ ��n� �`̀ 
��� )��`̀ � 6`̀ 8+�g" 7`̀ �� ��

 �� 2�/0� 6	���
 )�5���n	":��b� qRT-PCR     ���>	`
�

�C .   ��`	�� ��`9:" 7���RNA   �`
A�     
 �`C ]��w	`
� �`5

  ��`̀ � 6`̀ � �`̀ �%��" �`̀\ ^s`̀
DNase I treatment �`̀ � �

DNaseI �C ��4�� . 1
� 7�� �� ���`@ ��   ��`R
DNA  

 �6��4� �� �-�k�DNA   �`" Xo%  ��`C .�.��� �`� cDNA  

V:B�
 
 �C 6	$�
  )�5qRT- PCR  �C ��3��.  

 ]��w	
�RNA     �� ���>	`
� �`� 6`��4� �-�� ��Qiazol 

) ��BQiagen �&�4+  ( ]��w	
� �����
 6�@�� 6� 6R�� ��

�C .6�   ��9:"��  7�`�  &��`�  �+�`4	%�  ����`+  RNA  �`� 

DNA  ��  D�,`�  DNase  )��`� �� RNase  ���>	`
�  �`C .

����/" ��t ��  a�%�9�c RNA ]��w	
�    ��`C 7�`�8� 

�C. 7��� a���� 6� )��� b�  ��`�
���" RNA  ]��w	`
� 

  ��Cb� " 
�`�� + �`	� DNase )Fermentase,1µl (
  b`� 

"
��� +�	�  �-��x 10  6-�`k�  �`C 
  D`3%  A�`�0"  �`� K  

��4��  ��`C  �`� DEPC  6`� 10 " 
�`�� + �`	�  ����`
�  �`C .

A��0" E@�% 6� ��" 15 6/�I� �� 37 6R�� �	��
 ���� 

6`̀ ����� ��`̀C ^s`̀
 6`̀ � ��`̀" 15 6`̀/�I� �� 65 6`̀R�� 

	��
� ���� ���I ���� �C ��  D�,`�  c A�`8-��  ��`C .  �`9�c

RNA  )�	"�	-
�	�s`̀``
� 1
� 6`̀``�UV )Eppendorff �

 [
 D

ow
nl

oa
de

d 
fr

om
 y

af
te

.lu
m

s.
ac

.ir
 o

n 
20

26
-0

7-
12

 ]
 

                             4 / 11

http://yafte.lums.ac.ir/article-1-2468-fa.html


 �_� 6���/" 
 �
���8  ���C ��
�:� 
 �	"�/	
� ��:��4� 6	>5 �� &���....              ���:�% 
 &����45 

 

 15  /���� ��	
�� 
��� �������� 96 

 

&�`̀4+  (�`̀C 7�`̀ �8� .�$�`̀
 �`̀.R cDNA  6`̀ �2/0-1 

���
���" RNA ]��w	
�  ��C� 1   �`	�+ 
�`��" Oligo dt 

6-�k� �C .D3% ���.� 7�� 6�%�" ���� 12 �	�+���" �C�� .

7��� a����  ��� RNA �ci� �� ���  ���`/"  )�`	4B �� &  

6	C���� 
 �C �� K  ��4�� ��C �� DEPC 6�  D`3%  ���`.� 

12 �	�+ 
���" ����
� �C. V:B�
  6`�  ��`" 5  6`/�I�  ��

70- 6R�� 	��
�  ���`�  ���`I ����  �`C 
  ̂ s`
  6�`@�-#� 

6	C�o� p� &
�� �C .6� �*��-
���" 4   �`	�+ 
�`��"  �-�`� 

X5� 2  �	�+ 
���"dNTP 
 1  �`	�+ 
���" RNase  6-�`k� 

�C �� D3% ���.� 6� 19 �	�+ 
���" �
�� .A��0" V:B�
 

6� ��" 5 6/�I� �� 37 6R�� 	��
� ���� 6����� �C.   b`�

�	�+ 
���" D�,�  RT 6� V:B�
 6-�k�  �`C 
  6`�  ��`" 1 

���
  ��42 6R�� �	��
 ���� 6�����  �`C . )��`�  �`I�	" 

&��B �V:B�
 "
��� �K�� 6� ��" 10  6`/�I� ��  )�`"� 

70 6R�� �	��
 ����  ���`I ����  �`C .cDNA  E`@�% )
� 

p� ���I ���� �C 
 �� &�"�  ��`3��  V:`B�
 PCR ��  �,`��- 

20- 6`̀R�� �	��`̀
 ���`̀� )���`̀.!� �`̀C.  �`̀%��\ )��`̀ �

�5�4���F ��	�� �+��� mRNA f���" 6�  &*LXR-Alpha  


LXR-β ���>	
� �� �� ���
 NCBI ]��w	
� �C .�5�4���F 

d
�� ��� s"�B ��,-�)���� Allel ID 6	$�
  �`C 
  ̂ s`
 

�5 ���F�4 d
�� ��� ��,-� BLAST �.R &�:�4\� ��  �`	�� 

&��� E0" �>R &�C �5�4���F ���" ������� ���I  �`-�� .

�5�4���F d
��  �B�`C  7+�B�:�`
  6	$�`
  �`C .��  7`�� 

2�/0� �� &* 7�:�	B��	� 6�  &��:�A�	:B  �`�$��  ���>	`
� 

�C. A
�R 1 �� �9� ���" )�5 �4���F �+��� �" &��� �5�.  

C�
B 1 .D �* 5
2 �� �E ��( ��0 �) �:F))��0 � �8;�:R 

��0 �) 8F3��(  

H��?� (5-3)  ��0 �) 6�� 

5’- GATGTTTCTCCTGACTCT -3’ Rat LXR-Alpha-F: 

5’- GAAGTTCTGTAGGCTCTG -3’ Rat LXR-Alpha-R: 

5’- TGGAACGAGGCTGCTT -3’ Rat LXR-β F: 

5’- GGTGAAGTGGAGGAGGTA -3’ Rat LXR-β R: 

:B�
 �5 VPCR  �� ���>	
� ��PCR master mix 

Applied Biosystems)( ��!	
� �� 
  SYBR Green 

)Applied Biosystems, Sequence(  �B�C E��
�F 2U\

�-�� ��3�� �����
 .40 E��
 )��� �5 6$�Y Real-

time PCR �� �9� 6	-�� �C 
 )�5�"� �5 E��
 E"�C 

94 6R�� �	��
 ���� )��� 15 �6���_ 60 6R�� �	��
 ���� 

)��� 30 6���_ D�9:� ���C .)��� �"�4� &* )�5 ���" 

68+�g" ,�� &* ^��-� �:8� 7�:�	B��	� �.R 6� �
� 

&��
  )�"� a
�:" Anneling &������ �"��� ��3�� 

����� .7�:S45 �.R �
��� efficiency ��5�4���F 

�:0:" ������	
� �@�?	$� �5 &* )�
) )�5 I�2� ��C 

DNA (D
� ����� .����4� Melting ,�� �.R �
��� 

�0@ V:B�
 )�5 PCR ��3��  ��C 6�  ���@ �@�?	$� 

)��� �5 &* 
 �� �5 ��� �� V:B�
 6� ���45 ����4� A�	:B 

�>:" �.R �
��� ��R
 ����+  �� �5 V:B�
 ���" 

������� ���I �-�� .��� ����� h�U��/� jR�" &*. �� ���>	
� �� 

���I &��� ���� �5 �� A�"�- )�5 ΔΔCt 
 2–ΔΔCt &�,�" 

&��� &* X�5 �� &* jR�" A�"�� )��
 �C.  

 ���#A I�D��A 

   6	`
� )��`� �>�`@�� ��"  ��  ���� )�`:�    
 ��`$ )�`5

���� ��@�� �C ���>	
� �5 . X
���4+�B &�"� 4
�X���� 

)K-S (���� &��`̀� A�`̀"�� �`̀
��� )��`̀� �
�`̀� �� �`̀5  )�`̀5

  
 68+�g"���""  &�"�   b`� ^��`���
 E`��0� )��   6`-�\ 

�C ���>	
� .�:8" �g
 &�"�  6��B )��� )���  )�5��" ) 

05/0≤α �C 6	-�� �9� �� .6�,3� E��0�
     �`� )��`"  )�`5

 �� ���>	
���� ��,-� SPSS  6w��22    �`� �`5����4� D�
�� 


��� �� ���>	
� ��,-� Excel  6w��2007 �-�� ��3��.  

�1;�0 �(  

     J0�1� �����4 �(  

    X
���4+�B &�"�  Q��	�- A
�R �� X����4
�2  ���
 

��C �
� .  

 C�
B2 . 8�B ��D ��#@A � +������  +��3��D�� ��#@A J0�1�

�1�� � ��(��K1# �! �LM H��0� � �	N�( �����  

 

�� !�	,# OL� )Sig( +������  +��3��D�� ��K1# 

251/0  01/1   &*LXR  �>+  

396/0  897/0   &*LXR  ��	  
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 A
�R3  ,�+��  &�"�  Q��	� ^�����
 b�    )��`� �6-�\

��&�  &*LXR �>+  �5� �" &��� �� .�� 6R��  6`�  ���`/" F 

6U`̀ 
�0"  ��`̀ C )7/6 (
 �``:8" ��� &��`̀ � &  �� �g``
   

001/0 P< ��
�>� )����:8"  7�`�   &* &�`��LXR  �� �`>+  

�
�� )�5 ��	w" V5
<F �� 95% &�:�4\� ��Z�� �C.   

 C�
B3.  �4 ����LXR �RDA �#� 
* �C�1	� 5��3 �� �!  

>?*��) ���1�  �! ����	* � �	�F�� �0@ 

 :@� P  :@� F �! @A �B�!  ��S7#

��N���# 

�4 ���� �0!�$# 5��3 �(  

001/0*  7/6  2 6/156  8/7±9/10  7��4� ���C ��
�:� 

    1/3± 02/6  6:���� ��� �"
��� 

    6/1±8/1  A�	:B 

*�:8" �
�>����� ��g
 05/0p<  

    ���" X#	$� �
��� )���      ��
�>��`� �`U�/8� &�`"�  �� �`9�

�C ���>	
� .   &* &�̀ �� 6`B ��� &��� Q��	�LXR    �̀ >+   7��`4� ��

     �`C�� A�`	:B �
�`� 6`� �U`�� )����:8" V��,-� ���C ��
�:� 

)004/0P<(.    �
�`� �̀ � 6:���� ��� �"
��� �
�� 7�� �-#	$� �+


 ����`� ��R
 A�	:B )28/0P= .(     �
�`� 7�`� �`-#	$� 7�`:S45

6:���� ��� �"
��� ����� ��R
 ���C ��
�:� 
 )18/0P=(. �� jI�
 

   �`�� �"
��`� 7��4� �U�� 6� ���C ��
�:� 7��4� ��� &��� Q��	�

�" 6:����  &* &��� �	��� V��,-� 6� �3:" ����� LXR  �̀ >+   ��`C 

)����4� 1.(   

 

      � !���1 . � I�# /��R* �4 ����LXR �RDA  �����	* �0��* 5��3 �!

 @  H) C�1	� 5��3 �� 8��� �#� 
*8 �1R(  
 *                A�	:B �
�� 
 ���C ��
�:� �
�� 7�� ����:8" �
�>� �!����  

,�+��  &�"�  Q��	� ^�����
 b� 65��  )��`� �� ̀�&�  &*LXR 

�	�  A
�R ��4 � ��C ���
   �`
�.  �`�  6`R��  6`�  ���`/" F 

0"6U`̀
�  ��`̀C )14/0 (
 �`̀:8" ��� &��`̀ U� &  �� �g`̀
 

)001/0P=(� �
�>� )����:8"  7�`�   &* &�`��LXR  �`	� �� 

�
�� )�5 ��	w" V5
<F �� 95% &�:�4\� ��Z�� ���.   

 C�
B4 . �4 ����LXR �1�  � �	�F�� �0@ �#� 
* �C�1	� 5��3 �� �!

>?*��) ���1�  �! ����	*  

 

 :@� P  :@� F �! @A �B�!  ��S7#

��N���# 

�4 ���� �0!�$# 5��3 �(  

75/0  2 14/0  8/0  6/2±4/3  7��4� ���C ��
�:� 

    8/1±5/3  6:���� ��� �"
��� 

    3/2±01/3  A�	:B 

*�:8" �
�>��� ���  05/0p<  

    Q��	� +��  &�"� �, ��
�^�� b�  -�\6  6B ��� &���

����:8" X#	$�) ��7 3 " �� �
���&�, ��&�  &*LXR  

����� ��R
 �	� . V��,-� �� &��� Q��	� �:Y�5Z,R �� �

�
��  [��� V��,-� 7�� �"� ��� �"
��� 
 ��
�:� 7��4� )�5

�
� ���� ����:8" �
�>� ��3�� 6� �3:" )����4� 2.(  

   

 � !���2 . �4 ���� � I�# /��R*LXR �1�  �����	* �0��* 5��3 �!

�#� 
*  @  H) C�1	� 5��3 �� 8���8  �1R( 

���3 �7�1� � <=�  

V5
<F )�5 dU��" �� )��!��F �� )��4��  )�`5  �`U�I 

�I
�� &��� �" �:5� 6B 7�� ������ HDL 
 ���/" K�
� 

���Y �� e
�� f�U��� �
��8"  ��`R
  ����)2 .( V��,`-� 

�� �`̀5 �`̀%�
 HDL 
 V5�`̀B LDL 6`̀� ��`̀U.� ��`̀��4� 

D	��
 a�I 
 e
�� 
 )��!��F �� )��4�� )�5 dU��"  �`� 

&  b4B �����C �" �:B .��+�8-  D9:`"  ���`�  6`�  6g`
�
 

 ��`3�� )�����`̀
 )�`̀5 ���+���`̀	" h�`̀@�?$ �� D`̀��+���	" 

����Y �" ����� �� ��
  �4." )��� i>%  �"#`
  �`�� �� 

j"��R �
�"�  �C��)1.( �� A�/	�� l��8"� ������ ���5 6B 

* 
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�� )
� �UB ��R
 ����� V/� �
�
� �� )���  7`��  �`:� �- 

� �`>�  �`"  �`::B . ��`����  )�`5   )�`UB� ̂ `�� )LXR (�� 

)�5�:���- D��+���	" ��+��
 ��T�� ��+��
 ,��4� 
  p`
�F 

�:4�� ������� .������ )�5 ���"��5 6	�5 )� A�?����  6`� 

)�5���!�+ 6\���" &��"�  p`
�F  6`�  A�:!�`
  )�`5  ]��`$ 

�+��
 �� )��� A��
 �5 D5��- �"  �::B)6.(  

  �� &�`�� �k�% V5
<F     )��`R� 6`	>5 �`�5 7�`� �

 ���C ��
�:� ��:��4�)HIIT (    6`� 6:�`��� �`�� �"
��� 


 &��� V��,-� 6� �3:" �C��
 ��:��4� �A�	:B �
�� �U��

 &*LXR �� �`̀UB �� �`̀>+  �`̀" ��	`̀��
 ��<`̀� )�`̀5 ��`̀C 

)05/0<P.(    ��
�`:� ��`:��4� )���� �� &��� Q��	� jI�
��

   :�`��� �`�� �"
��`� ��:��4� �U�� 6� ���C  &�,`�" �� 6

 &* &��� V��,-� ���)05/0<P(.   

  &* &�`�� ����:8" V��,-� �� &��� �k�% V5
<F Q��	�

LXR    A�`	:B �
�`� �U�� 6� ���C ��
�:� 7��4� �� �>+ 

 ���)004/0P= .(jI�
��      ��
�`:� 7��`4� ��� &�`�� Q��`	�

�" 6:���� ��� �"
��� 7��4� �U�� 6� ���C   �`3:" �����
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Abstract 

Background: This study aimed to investigate the effect of eight weeks of interval training on gene 

expression of liver X receptors (LXR) in Wistar male rats. 

Materials and Methods: In this study, 24 male wistar rats (200-250 g) were randomly used to three 

groups for this purpose, 24 male Wistar rats were prepared and divided into three groups: control (8 

= n), high intensity intermittent exercise (8 = n) and continuous submaximal exercise (8 = n), 

respectively. The treadmill exercise program was performed for eight weeks, three days a week for 

40 minutes. High intense exercise protocol, 30 minutes running periodic (every period of four 

minutes and two minutes running with 90-85% of VO2 max intensity active recovery with 60-50% 

of VO2 max) three days a week for eight weeks. Also, the continuous training group under 

maximum was an  exercise intensity equivalent to 50 to 55 percent of maximum oxygen 

consumption of the  mice. 

Results: The results showed that there was a significant difference between the four groups in the 

gene expression level, after data analysis and test research hypotheses, findings of this study show 

that the expression of LXR alpha gene, apolipoprotein 1, ABCG1 a significant increase in intensity 

interval exercise than the control group (p = 0.004). The results also showed a significant difference 

between the three groups in the expression of LXR beta and apolipoprotein 2, SR-BI does not exist. 

Although the results showed a slight increase in groups of periodic training and continuing slight 

increase, but this has not led to a significant difference. 

Conclusion: Overall results indicated the superiority of intense interval training than submaximal 

exercise in reverse cholesterol transport is continuous. Intense interval training by increasing 

hepatic expression of the receptor gene as well as the main cause of the liver and eventually out 

HDL receptors can play an important role in reducing cardiovascular diseases such as 

atherosclerosis. 

Keywords: Endurance Training, High Intensity Interval training, liver X receptors. 
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