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

�� "��
# � �$ �% &�� 

���	 ���'  (�)
*) ��+�,*- (��)./0 !./1 )3	 ! �45678.(

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

'��( '�)	 �� '�*��+  ���+ �� !� �",( -�� .'�* 

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

�(�!"�# $
%& # ���' ()'
* +#
,-.#� # ��)'
* $
%& +�/0�.� ��-.
	. �".
)! �".
)! +�10�.� ��2�3!�($
%& # ���' ()'
* +#
,

-.#� # ��)'
* $
%& +�/0�.� ��!"�# �-.
	. �".
)! �".
)! +�10�.� ��2�3!�(4���
' # (	
	�� +#
, �5	� $
%& +�/0�.� ��!"
�6

-.#� # ��)'
* �-.
	. �".
)! �".
)! +�10�.� ��2�3! ���0� 47*�/� +�3�	
� �8
9�� �:�".
)! +�10�.� �$�. -.�)� �".
)! +�/0�.�

-.#� # ��)'
* $
%& ()'
* ;�' ��2�3! <�
��	�� ���
� 
��� ����' ()'
* (	
	��e-mail: daryanoosh@shirazu.ac.ir  

/0�1� 

!(12(:��4�5��� 6���0 � �� 	
�( ���� ����7� �����)�( !
�8 	
 !4 1��4 ����
 ��
�� � ����#7�� 6����4 !� '
�� .

:�2;� 	
 <1� ����� 6�=�>��	
�� '��( '�)	 �� '�*��+  � ��
�� �(�� ��� �� �	
�� ��	�� �����  !"#� �",( -��

��+ �� !� .��� '�*.?�� � �
�( ��:6�=�> !����( ��@A'��( '	 ��+ �� !� �",( -�� .� ��B� C��D !� � E�F")
 '�*

 ���G �� !�1��� 1)1� H�72� I��(	� ���G �.J(�� �K���� !(�)��?	�� .�� !4 ��� �1K�
L  M�) 	
 �	
�� NO !7
8 !�

 C1( !� � !"#� ����	
�� �( 
�8
 !"#�1���G .!)��)�	
1)
 � �)�* ���G�)��(	� '�*��+  ��� �� ��I�� 	
?	�� �&P

Q�8 !7
8 ���*� 	
 R� �S�� 1� ����.��
� ����	�
 '��� !7��2( �
�� 6J2"7( � !"7�
� �7� �� '�(	� 	
 ���#"�
 �� ��

��
� ����G ��� � ����G�K�( ��� �� ����
� AT/Ap≤1� V�W)
.!" ����:	
 R���	
�� �� 1���G XF+( !"#� ���G

 6I��(	�I��4 �K�( ��
�� Y��� �� ��
�)A@/A=p(���"7�� '�*��+  �)AA%/A=p(�( ]�1��6'�*��+  �� �(


�K�( C��#� ���"���� ��
�1+) �1��+( .)%&/A=p(���G ��1����K�( C
���^� 6��
�� Y��� �� ��
�)TA/A=p(��+  

���"7�� '�*)&A/A=p(��+  ����"���� '�*)PA/A=p(]��
1).!W�") ���G:�
� '�+) JD�> _��")��	
�� �����  !"#�

 6�	
�� ��	��N(1)
�� 1)�� `�N+��4 ��������� ��� 1K4 ��W�
 ���"7�� '�*��+  � ��
�� '�(��� .H���K0

��+ �� '
����� �� '�* ��+  � 
 �� !4 1���G XF+(.	��) 6'�* ( �"�4 �,
a C�=�,2)
 I�
L 
 !��J��� ���� !� � ���

 ��
�� ���)b�,2)
 J(�S `�c
a ���d� (�( 
1�� � 
1K4.

��)%= -�,>.#:�"�# ?�� ��".
� ��0�
@ ��)%@6 ?-
A 
4��B� (��	�� :��/D/ED4)FGH. (��	�� I:��/J/ED4��B� �
	K@ I:�L/J/ED

4��B� 

(��'�'
M�4�
, ?.
��. 4� (2. �37�� (��' ". N�A

8
%28
%2 .� -6 ����'
M ��� )()2
P	�6 (�� Q)/0* -

��3�.�6()2
P	� ". ;)' ��LS�� T!
* U#�V�� �)9*#
@ -

�33� .4'�
W ��%� �)9*#
@ �	.4�!
�� ��� .��)�
P	�6 ��-

4� �3	
,�� 4%�X ".��)�3�. 4' -.
* �)*�V�	# ���)�P� 

��)�/�
P	�6 �)P2.#��	
�� #�
� +��!. �)%@6.��)%@6�

�)�
P	�6�	�0F. �'
M (��' ". 4�!
�� 4� (2.8�2 �� 
�EEY Z2
* 
3)X
� �
��#
@ �! [0�.��-
��
� �	.

 4� (2. ��)�P@ +��
), �'iAPJ �� Q�&�3�.�	. �)�P@ ".�J

�J (2. +�! Q)/0* 43)�6 �)2. 4=".\\43)�6 �)2. �
X
� 
���
@ �)%@6#
@ ]�0� ����
,.D4' �)%@6�
��, �
W 
' +

?�^&. ��'
M (��' ��7� �4)%� �4	� 4%�X ". -�' [%���

�5_� ��!�.
, +�1�2� # `%a # $
)%*#��6 ��
)%� b
� ��c

�� 
)��* b#
&��.K,.L�)%@6 4'-.
3& �� ��d��)� e	 8
�3�

�7%a ���)2f�a#
& 4%�X". -
A��0� #Q�& -
A -�	
X

���/	 # �3� ".�
a�	
* Q�.
& �g�7B�. a`%+�! 4�A�3! 
(2..Jh�
2 Ti2�)%@6 �7%a �	�2��� 4' G�7� -.���)' ��

 
i - Angiotensin-Like2 Endogenous Ligand Receptor 

�����
��

	
��


 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               1 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


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

;��� 4���	 `X
� -6 8�7�� 4' #�	�2��� jM �i'

h� ��
,.\(�* 4� (2. e)��3	�
�� +�	�@ e	 �-
A��0�

��.� �.
a ���	" Q�.
& 
)��* .
' Z	.
! # Q�.
& �	. 
)��*

 -.5)���0� �. `72 `%c. # (2. ��� �-
A -
A��0� ;	.5

 ". ;)'�S�%)��� +
)X 
���
! .(2. �	#
)� �-
A��0�

�� -�	
X 4' -
A ��
, +�1�2� �� .� -
A 4��".��. .��

+�.
	� 
' -
A -�	
X �k)7W �F ". ;)' ;	.5�. 4d)��

-�	
! ���-
A ?��0�
@ �� ��d	.�
!.Y

�� �V%��� Q�.
& (2. +�! l�0��.
*3�
'�#�


P	�6 T!
*�)�!�' �.K,
)��* ��3�� 4%�X ". 4� �4' -.
*

�
� +��!. �!"�# ()��k� .4' 4��' 5)� �!"�# ()��k�

Q/! 4' �-6 U�� # U�!���� [%��� ��.K,
)��* ��.
*

�!�' .()��k� 
)��* �' m�7*�. �� ��� U�k��i� �8�F �	. �'


' �!"�# h�
2 Ti2 (2. +�! $�d�. �)%@6 .n	���

U�B)B�* 0�-����3���)%@6 ����.
* ���
o%�& �7%a f

�a#
& *�
)� p&�' (2. �/�� 4� .
M �!�' �.K,;��� 
-
A��0� �
!.E()��k� $�d�. (V, -.
�' �	�! �	.
'�3'

�)�
P	�6 �	. T!
* -.5)� �� ��q3� �!"�# �
���� #

�!�' 
�
� -
A��0�.�.��/�� # ���7)! ])B�* ��;
)��* �

(2� �	
�*)	4�%X e* �	�! -
�"6 e�.(-.5)� 
' Ti2

 �.
a 4k��i� ��
� +��#� -��" �� -
A ��0� # ��2G@ �)%@6

(�
, .���	. �4k��i� Ti2�)%@6 ��2G@ #��0� -
A ��

42 4%F
� ;)@�4%H��G' r@#�D(&�2 �k' ".�"�# 

+".��.�
), �!.4���	�	
�* �.� -�0� ])B�* �	. ��� �(2� 

p&�' �=;�s
i2 �)%@6 ��2G@ ��-
�"6 r@ ��4�	�B� 

�' -
�"6 ;)@ ���
! 4=�	. ;��= �3k��
' �.� .r@ ��.

 ".�D(&�2 ".$��*. ��	
�* s
i2 �)%@6 ��2G@ ;	.5�. 

�3k� �� .�)@ ��.�Ti2 4' # �
� ;)@ -
�"6 ���)2� .��

�� �
)A. ])B�* ��0� �)3M -
A ��
��)2 #-�'
g `%a 

H��G'4%r@".�	
�* ;	.5�. #�Dr@ (&�2 ".-6;��= 

�3k���.� ��. �(!.� ����0� ��
�2�	� U#�V* �3k���.� 

�� ;)@-
�"6 #r@-
�"6��+���0� �0� .-�)' -�BB�� �	.

tu���F. ���
� �)%@6 #��0� -
A ��(��F �k)7W -�' ��

8��k* ���3!�' #
))_* �	. �)�P@ ���)F ��"�# ����.
* 

�.�0� Q��& +�3���.�37� 
'U.
iA �����F. �7%a I�a#
& 

�� -.��o!"�# �'4X
* 4';B� 4�A�3! +�! ?�)%@6 

�!�'.�S �.��/�� # 
V�.
)@ �
@�2. ])B�* ��;�)%@6 -.5)� �

����A�2 ����)' -#�' �5)%�� -
)2G	
7)� �' -.���)' ��

(�
,�.
a 4�	�B� ��
� ���! +#
, �' `%a.�.� -�0� n	�����

�-.���)' +#
, 4' (7�� ���! +#
, �� �)%@6 -.5)� �)32 �� 


	" JS8�2 �� 
*u�'�!�'.�� ;�#v@ �� �
1	� w
W ".

 
)��* �-.��/�� # �7��Y4�V��"�# U�! �' �".
�

 �� �)�
��. 4' (�#�B� # ��2G@ �)%@6 s
i2 
' Z2
��

 x
� ('�	� 4' G�7� -��"��! �2�
' .;�#v@ �	. n	���

�.� -�0���# -
A �)�
��. ��	��2G@ �)%@6 Ti2 �-�' -"#

 �)�
��. 4' (�#�B� lA�!(�
! -�,�33� ;��� �3k� -

�� .�)@ ��.��3�.���� M�3)�. ;�#v@ �� �)3 # ��u

�.��/��;
)��* �+�".#� 4�V� �"�# �".
� 
's
i2 
��)%@6 �)�3�. #5�
%, $
2 ��-��" b�M ��� �G�7 4'
('�	� x
� ��! �2�
' .n	��� QH�F ".�	. 4k��i� -�0� 
�.���4�()��k� �!"�# 4'Q)�� ��d	. U�g�7B�. ��G^& 

�$#.�� Q)��* `X
� ��#� �#�# 5�
%, 4'8
%2 ���
! #
p&�' ;��� Ti2 5�
%, �	��2G@ h���
,.���)3M y2�@ 

� ��)�
P	�6 �
W 4' .5d� 4'U�! #U�� ��k�()�!"�# 

�1��' ��.�.�� 

�
1	� w
W ". ])B�* �� �.��/�� # �3X#
' �3)�F;�

�"�# 
)��*�2�
' -
A��0� 
' �)	�@ U�! �' �".
� ��� 

�! .-
A��0� �	�
, l�0� �])B�* �	. -�	�@ ��

�3k� (�. ����	
! -
A��0� Z2
�� # e)�
��)2 # �.�

�3k�
)c (�. �e)�
�2�	� -
A��0� U.
))_* �.��� .�)@ -

�3�.�D ���)3M�.��/�� # -
�3)�
� 
�)@ ])B�* ��;

)�SS\(
)��* �+�5��! -.�
� 
' �".
� �!"�# ()��k� 4�V�

��0�
@ 4' G�7�z-
��! �2�
'.". r@+�5��! 4�V�

 -
A��0� �)1��)� ��!"�# ()��k���
��)2 ��4� h�#
,

h� �"�# (��	 ;��� ����
���� 4� ���F ��� h�#
, 4

h� w
{� #�.� ���
��4' ��
�2�	� -
A��0�4���6 �
W -

;	.5�. �.��(��	.�L Q'�B� �� �.�
2 ])B�* ���#

�.��/��;4�
)��* 4���
' e	(0� h!"�# 4�V� �.)�'JS

�*YS�H�� +
)A| `%a -�'
g (x
� ��'�	� �.
�. 
'�

# ��
��)2 -
A��0� �	�
, l�0� ��! �2�
'

-#�' ���
�2�	� �� �a�' 
))_*�3���.�J 

-
��
� �	. ()��. 4' 4X
* �')�)%@6 (�' -6 m�7*�. #

# �.K,
)��* �����F. Q��& e	 -.
3& 4' -
A��0� �
����

��0�
@ ����)' 
' `2�3� �!"�# ()��k� (7�� 
)��* ?-
A

�� #e	 4' -�)2� $�& # U�B)B�* �.�k* -�
' �#��� �)3M

4d)�� ?m�7*�. �� �kia 
' �!"�# U�3	
�* 
)��* �'

�� 
q� 4' ��)%@6 -
��
� ��#
g 
g�F ])B�* $�d�. �2�

�
' .
)��* �2�
' �
g�F ])B�* $�d�. ". �%� w�� �	.
'�3'

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               2 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


����1/�2#�,�����145�� 6 �7�%89: ���� ���	 
��� 
�� ���������� 
���� DSD

i2 
' �".
� �!"�# ()��k� 4�V� +�".#� �)%@6 �	��2G@ T

f����0�
@ 4' G�7� 8����)� -��" �� -
A��0� #?-
A

�
'.

�#� # �.
� ��

�
g�F ;�#v@ ��bGA. 4�)�� �.
�. �� 4%A.�� x
� �	.

-
A ���0�
@ �.�.� ��� h2�
' .� 2� `	
{* 4' #��# �

;�#v@ �	.A. 4�)�� 4	�)	�* �� �.�.�IIII �� bG

@III;�#v �IIII%& ��IIII�/!5@ $
 ".
)! +�10�.� 

IR.SUMS.REC.1394.143 �� �!�'.

4k��i� �	. ?# �'
d* 4�)� ?#�-��" 4' G�7� 8����)�

��0�
@ ?�32 +�#��� �' -
ALSf\S".
)! 
�! �� 8�2

�! $�d�. .
g�F ])B�* ��;�#v@ 4� �	. 4' 4X
* �' 
,-"

�
'+4���
' #?h!"�# ()��k� �!"�# ���2 ��

 -.
��' N
{��+�! $�d�.�4k��X ". ZB� �� -��" ����6

h2�
' �! +��V�2. .! # s
W w.��. �.��'. �� 4k��i� Z	.


 �.
'(�
! -�,�33� �(B�.
� U�
H �� # �! +�.� T)g
*

(	�g� 4��� �! Q)�/* -�0	. Z2
* h7��.��.
�. �	. �)' ".

�S +�#��� �' 
V� ?�32\SfLS4' �8�2 ����{* �
W

���! }����. .��"�2 �1�� (�X(�
! -�,�33� ~�2. 
'

 ��a �-"#4	��� ?+�
* ?�'
M �H�� # ���' +#
, #� ��

�L +
V����! ���! �)�B* ;	��"6 #.4' ;	��"6 +#
,

 U��+�".#� 4�V� # 4�V� U�3	
�* 4���
' �4�%X 42 �.

���.� $�d�. .� �!"�# .+#
, �U�� �	. �����! �)� �� 4�
,

�3�!.�� (�
! �!"�# 4���
'.". $.�� �)� �	.Kc �	>�

+#
, (�* 5)� ��
q� �
7� .4���
'h!"�# �� �".
�

;�' 42 Q��! �4�%X
� �
2 # �%H. 4%F
� �-�
� $
,

�
' -�
� .# $.�6 -�	#� ��00� U��
F ". -�
� $
, ��

 U�� 4' �0�
��S�! +��V�2. 4B)a� .4%F
� ?�� �%H.

 Q��! 8#. 4�%X�LU�! �' ()��k� 4B)a�DLfDS�H��

`%a -�'
g 
��.�F �
'.`%a -�'
g 
��.�F(�
! -�,�33� 

+".��. �G@ +�1�2� 4%)2# 4' �! �
), .e	 Q��! +�1�2� �	.

4��* (2. #� 4' 4��4��' 43)2 4�Va h��
! �3' �� e	 #

4��' (&�2 U�
H 4' 4�+�! #�� p&�' !
�

(�
! -�,�33� �)F ���"�# -��� �� .� �
A `%a -�'
g

 �
2 ". +�! 5	
d* U�!e!5@ # `%a l{�* b
�

�33� �VF b#
&.�'4' 4X
* �.
�. 4/3	. 4k��i� ��
�

 U��q� �' # hd	��* U�3	
�* U�! �3�!.� -
A ?��0�
@

@ U�
H e!5@ Q���(�
	K.4� ?�
W 4' �4�V� #� 
�L

4' 4B)a�+�#� ���"h#L4��g. ()��k� U�! 4' �H��

h� �!)8#�X�.(

8#�X �f�	
�* Q/*#
@ 

4�V���U�!)`%a -�'
g 
��.�F(U��)a�4B)(

8#. DSfDL%�L

$#� DSfDL%�L

$
2 DLfLS%�S

$���M DLfLS%�S

�d3@ LSfLL%�L

�0! LSfLL%�L

��V� LLfJS%DS

��0� LLfJS%DS

��� JSfJL%DL

��� JSfJL%DL

���"�	 JLf\S%LS

���".#� JLf\S%LS

4%F
� ?;0� # ;�
� �-�	#� Q��! �� -�
� �
2

�
' .��g ���!
.# U�! # �!"�# ()��k� 
' U��q� # Z	

 Z2
* �!"�# ()��k� U��e!5@ # `%a l{�* b
�

 # b#
&l{��� �!"�# �>
�
	5)�)� w 
��� (4'

])a� U�
H;	�@ ���!.x
g
� �	. 
W�A -�3)�W. (�X

(	�g� $
� �� 4���
' ��#� ". Q��� xGW. #4���

(�
! -�,�33� �! -�)'�
' +..��'. ��;)@ x#
! ".

4���
' ?h!"�# # -
A��0� �-�' U�7)�
* �L�%)� 
�)�

�! 4��
, ��!�� (��F �� �	#"�' �
��)2 ". -
A .�rP2

-6 $
2 >
)V	
���2 +�1�2� 4%)2# 4' # �	�
, .�X �� 

4�
�� ������ ��\Sf����2 4X�� �! 5	
� �.
,��.Q��& 


q� ��
�)�)%@6(%)2# 4' �{{�* +�10	��"6 �� �()� 4

�)%@6)8�� �
)'."�� (�
! ". �)M �
0� (A�2Human 

Apelin 12  ()2��F �' #Y�/\�%)� 
' $
, 
/)@ 
�)� (4'

+".��. .5	u. �#��! �
), .��-�' U�7)�
* �)3M)�'
M

 �'
M �H�� �-�' �'
M �H�� ��'
M +�
* ���2
@ 
	"

�)9*#
@ # ��/! (�� -�' `)�
* ;d32 +�1�2� 4%)2# 4' 8

BOCA )+
� (A�2 (+".��. �! �
), .�����. ��+�".#� 

�4�V�+��'#� # -�' U�7)�
* 4%)2# 4' �.
�. -
A��0�

 ����)d	� +�1�2�+".��. ?
),(A�2 -
A��0� (�
!

 -���6 �
0� [	u#
/)��! h2�
'.)��g �� �� 4�%X 
�

;)@ # �	
�* x#
! ".r@-
A��0� �	
�* ".

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               3 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


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

(�
! -�,�33� �. (�X 
�0)' ()3h2�
' ���!(.4�
�� -

+".��. �.
' ��
A �
),
)_�� �
), �))k* (�X 4��'.# ���

4�
�� -��" �' ]'�i� -
�"6 r@ $�d�. �-
�"6 ;)@ �
),

�! .+�.���X ". r@ �� $
� ]	
W ". ���#6 �.5�.spss 4���

�J ���! Q)%�* .472��� (�X ?w.
��. # �)1��)���)k� ".

�V)H
* ���6 +�.� �	"
* -�
' 8��
� Q)�� 4' #�.
' ��


)_�� 4�	�B� # -
�"6 r@ �� +#
, #� �� ;�#v@ ���

 +��V�2. QB��� # 4��'.# (�* �* -
�"6 ". �-
�"6 ;)@

�! .�3k� Ti2 �' �#��� �	 
��� 5)� ��.�SL/S
q� ��

�! 4��
,.

4���	 ��

QB��� (�* �* -
�"6 ". +��V�2. �' .��'. ��)' �� �

+#
, ����3k� U#�V* �	�
, l�0�-
�"6 ;)@ �)' ��.� -

��.�� �
X# ��
�2�	� # ��
��)2 -
A��0� # �)%@6 ���

)`)*
* 4'��/S=p��\/S=p���/S=p.(r@ �-
�"6 ;)@

 w.
��. # �)1��)� �-
�"6��)k� # e	>
�
	5)� U�{�0�

-
��
� # �)%@6Q��& -
A��0�(�
! -�,�33� +#
, #� ��


� # �".���! 8#.�X �� `)*
* 4'�#�.�.	(2. +�! 4.

8#�X�f�/	>
�
	5)� U�{�0�(�
! -�,�33� # ;	��"6 +#
, -
�"6 r@ # -
�"6 ;)@ �����! 

��
)_�� w.
��. # �)1��)���)k� +#
,���! 

)�L
V�(

w.
��. # �)1��)���)k� ;	��"6 +#
, 

)�L
V�(

-
�"6 ;)@ -
�"6 r@ )@-
�"6 ;-
�"6 r@ 

�2)8�2(Y�/E±�S/JSfSY/J±�S/LLf

�a)
��(�S/J±LJ/�fLD/D±L�/�f

-"#)$
,
%)�(J�/J±J�/\�LE/J±J\/\��S/�S±��/\DJL/E±DS/\�

4	��� +�
* ??���' 

)
' $
,
%)�
�� �'
�(

EL/�±L\/�\D�/�±JJ/�\JY/D±��/���E/D±�J/��

-�' �'
M �H�� ��/D±Y�/�LDJ/D±\J/�LY�/D±JS/D��Y/L±\S/DS

��/! �'
M �H�� S�/S±ES/SS�/S±E�/SS�/S±EJ/SS�/S±EL/S

+�
* ?�'
M)$
,
%)�(��/D±\�/���J/L±�D/��J\/J±D�/��JL/J±�\/�S

UG^&)$
,
%)�(\E/�±SE/�YYJ/�±LL/�Y�\/L±J�/DS�D/L±��/DS

��
��)2 -
A ��0�)�%)���+
)X 
(Y\/S±�S/���S/�±�S/���J/�±�Y/��E�/S±�E/��

*�.�B�SL/Sp≤". 
q� ����6 �3k� �.� �� 
q� 4��
, +�! 2.(.U#�V* �3k� �.� +#
, +#
, �' ;	��"6 8
�3� 

8#�X �f# ;	��"6 +#
, #� �� ��
�2�	� # ��
��)2 -
A��0� # �)%@6 -
��
� ��.����2. w.
��. # �)1��)����! 


)_�� �.�k*

���
�"6 

+#
,���! ;	��"6 +#
, �3k� Ti2 ��.� 

-
�"6 ;)@ -
�"6 r@ -
�"6 ;)@ -
�"6 r@ �.�B�p

�)%@6 

)�%)� 
' $
,
/)@ 
�)�(

�L �J/S±EJ/�L\/S±S\/�\Y/�±�D/��E/S±\D/�S�/S

��
��)2 -
A��0� 

)�%)� +
)X 
��(

�L Y\/S±�S/���S/�±�S/���J/�±�Y/��E�/S±�E/��SS�/S

��
�2�	� -
A��0�

)�%)� +
)X 
��(

�L JL/L±E�/\Y��/J±DL/\YYE/\±JS/\\JJ/�±ES/\D��/S


)_�� #� 
� -
�"6 ;)@ �)' 4� �	. 4' 4X
* �' �	.
'�3'

)-
A��0� # �)%@6 (+#
,�3k� U#�V* ��� �(!.�� �
X# ��.�

;�#v@ -.
, -
�"6 r@	 �' .� +#
, #� ��� 4�	�B� 
1	�/

���
� .n	��� '4+��6 (2� 8�7�� 4'+�".#� 3	
�* 4�V�U�

h!"�#�".
� �.� -�0������ �)%@6 -.5)� �)1��)� r@

-
�"6)\D/��%)� 
' $
,
/)@ 
�)� (;)@ �� -6 -.5)� ".

-
�"6 )�D/��%)� 
' $
,
/)@ 
�)� (�� 
����!�' .���)3M

 +#
, �����!@6 -.5)� �)1��)� �-
�"6 r@ �� �)%)S\/�

�%)� 
' $
,
/)@ 
�)� (-
�"6 ;)@ �� -6 -.5)� ". )EJ/�

�%)� 
' $
,
/)@ 
�)� (
�0)'�
' .-.5)� 4� �.� -�0� n	���

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               4 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


����1/�2#�,�����145�� 6 �7�%89: ���� ���	 
��� 
�� ���������� 
���� DSJ

;��� �3k� ;	��"6 +#
, �� �.�)S�/S=p(;	.5�. -.5)� #

+#
, �����! �3k� 
)c �.�)LS/S=p(�
' .4' 
1	� w
W ".

 8�7��+�".#� �V� �)1��)� ��".
� �!"�# ()��k� 4

-
�"6 r@ �� ��
��)2 -
A��0�)�E/���%)� +
)X 
��(

-
�"6 ;)@ �� -6 -.5)� ".)�Y/���%)� +
)X 
�� (
���

�
' .+#
, �����! �� ��
��)2 -
A��0� -.5)� �)1��)� �

-
�"6 r@)�S/���%)� +
)X 
�� (;)@ �� -6 -.5)� ".

 -
�"6)�S/���%)� 
�� +
)X (
�0)'�!.�.� -�0� n	������

-.5)�;��� �3k� ;	��"6 +#
, �� �.�)SS�/S=p(�
'���.

 +#
, �� -6 ;	.5�. -.5)����! �3k� �.�)�S/S=p(�
7� .

�� 8�7�� 4' �)3M+�".#� ��".
� �!"�# ()��k� 4�V�

 -
�"6 r@ �� ��
�2�	� -
A��0� �)1��)�)ES/\D�%)� 
��

+
)X (5)� ". -
�"6 ;)@ �� -6 -.)JS/\\�%)� +
)X 
�� (


����
' .+#
, �����! -
A��0� -.5)� �)1��)� �

-
�"6 r@ �� ��
�2�	�)DL/\Y�%)� +
)X 
�� (-6 -.5)� ".

 -
�"6 ;)@ ��)E�/\Y�%)� +
)X 
�� (
����
' .-�0� n	���

�.���-.5)�;��� ;	��"6 +#
, ��)��/S=p(+#
, �� #

���! )DS/S=p(�3k� �.��
7� .l�0� ])B�* -�	�@ ��

�3k� U#�V* �+#
, #� �)' �	�
,-
�"6 r@ �)' ��.� ���

�)%@6)S�/S=p(��
��)2 -
A ��0� �)S�/S=p(��0� #

��
�2�	� -
A)�L/S=p(�
X#��.�.

p�' 

��;�#v@ �	. ". r@+�".#� 4�V���;	��"6 +#
, ��

�3k� U#�V*s
i2 �� ��.� h�
2 �)%@6);����S�/S=p(#

��
��)2 -
A��0�);��� �SS�/S=p(���
' +�.���� ��.

 ��
�2�	� -
A��0�)�(�.��/S=p(�3k� U#�V* ��.� �
X#

(!.�� .-.5)� h�
2 Ti2 +#
, �� �)%@6���! �J�H��

�3k�
)c ;	.5�. ;	��"6 +#
, �� # �.��E�H��;��� 

�3k� .�)@ �.��
� .. �	.
'�3'�� 
q� 4' u���F �2���+�".#� 

��#� e	 ��d	. �' (2. 4���.
* ��".
� �!"�# ()��k�

0���h�� �h�
2 Ti2 �
! �a.# 
�
� �)%@6 .])B�* ��

�� 
g�F +#
, �� ��
��)2 -
A��0� -.5)� �)3M���! 

�#�F ��L/�;	.5�. �H��(��	��� �
���� �	. -.5)� ��.

 �;	��"6 +#
,E�H��;��� .�)@�
� .��+���0� �)3M

 4� �!;��� �3k�
)c +#
, ��
�2�	� -
A��0� �� ��.�

���! ;	��"6 +#
, #��.� �
X# .�� 
q� 4' �	.
'�3' �2�

+�".#� ��#�F �* (2. 4���.
* �".
� �!"�# ()��k� 4�V�

 .� ��
��)2 -
A��0� �0	.5�. `)! ;������.

�� -�3MB�. 
�. e	 ��)%@6 �! 4�V, 4� �#� 
' �
a �g�7

��7B�. -
��a 4' 4X
* �' # ��.� `%a�� ��i' �
	K@ -.
*

4'
g �dF ;	.5�. ��q��.(!.� �..J�� 8.
2 �	. 4d)�� ��

�� s
i� ��| 4i'.� # +�! $�d�. U�B)B�* �
X# �' 4� �
!

�V3� h�
2 Ti2 
g�F ])B�* �� .
M �-
A��0� # �)%@6

 ;��� �
X# �' h�
2 Ti2�)%@6��-
A��0(�
! -�,�33� 

�� (!.� 4X
* �	�' �43)�" �	. �� �(2. +�
� .�)@ ;���

���,"�2 �)' �7%a ���)2 �� 4� �!"�# ���I�� �a#
&

����� ����4' �i' �� e	
�3��. U�g�7B�. �x
g
� �	
* -

$�d�. 8�7���"�# N�A ���,"�2 �	. # (2. �".
�

 �i' �dF ;	.5�. p&�'h���
, .' ]'�i� e�.
� -
��a �

4'
g �dF ;	.5�. ��3)����2.-#
' # �.�� �� �7%a +� -

��� .�� p&�' x
g
� �	. 4d)�� �� 4' "�)� 4� �
!

 �7%a U�g�7B�.;��� ;	.5�. 4' "�)� 4d)�� �� # �3� .�)@

 5)� �)%@6;��� �� .�)@�3�.\�� 
q� 4'4���
' �2� ?

d3� (2. 4���.
* �
g�F ])B�* �� �3	
�* ��d	. 4' 


���,"�2 �)�
* -.5)� (�. p&�' (	��� �� 4� �
! �	��

��
, �)%@6 .�� +���0� �x
g
� �)�� ���2.� �� 4� �
!

 ��
��)2 -
A ��0� �
g�F ])B�* ��(�
! �� -�,�33� 

;	��"6 +#
,;��� (2. 4���	.�+#G& 4' �
g�F ])B�* ��

 �)'h�
2 Ti2 �)B��� 4i'.� �-
A ��0� # �)%@6 

3k���.�?)Y�/S=r(�! +���0� .n	��� ���2.� �� �	.

;�#v@�� ��.��/�� # �7�� ])B�* 4' -.
*;�
� +��!. .

# �7���.��/��;
)��* �(0� 4�V��"�# U�! �' �".
�

 �� �)�
��. 4' (�#�B� # ��2G@ �)%@6 s
i2 
' Z2
��

 x
� ('�	� 4' G�7� -��"�.����
� �2�
' .�	. n	���

v@�.� -�0� ;�#��-�' -"#(�
! -�,�33� �)%@6 s
i2 �

�)�
��. 4' (�#�B� lA�! # -
A �)�
��. ��	��2G@

;��� �3k��� .�)@ ��.��3�.�� �� ��	.
'�3'-�3M �! 4�V, 4�

��7B�. �.
' �
a Q��& e	 ��)%@6 4� �d�6 ".�� `%a �
	K@ -

��!�'J�� ". r@ �
� -�)' -.
*+�".#� )��k� 4�V� �!"�# (

-
A��0� ��".
�(�
! -�,�33� ;��� �� # (2. 4���	

 �' 4d)��;��� ��7B�. ;	.5�. 4' �"�)� �-
A��0� �
	K@

(�)� `%a .�� ��	.
'�3'h2�
' 
g�F ;�#v@ # 
)A. ?�� �

�' -�BB��;��� Ti2�� ��
A �	. 4� ���! 4X.
� �)%@6 -

4��0� ��.
* ?�3	6
� �
7�'�!�' .3)�" �	. �� 4X
* �	�' �4

4�)� �� 4� �
! 4��
, �	. 
' �
� 
,. 4� (!.� ?+.�

)4�V� ;! (-
A ��0� -.5)�;��� ��� .�)@ �
' �/�� ��
�

��;�h�
2 Ti2�� �� 5)� �)%@6���4/%'h�F ;	.5�.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               5 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


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

i2�	��2G@ T��7B�. ;	.5�. �* �
! +���0� -6 �
	K@

��
, +���0� `%a .�� �	.
'�3'4d)�� -.
*,4� �
� �
)

 4���
' u���F.h!"�# 4' (2. 4���.
* �
g�F ])B�* ��

�!�' 
�
� �)%@6 -
��
� (�. �� �/	
�* Q��& e	 -.
3& .

4' # -
A ��0� 
' �)%@6 �
/%�& �' m�7*�. �� �%� �
W

 �7%a ���)2I��. ���.� �
X# �*#�V�� U�	
q� ��a#
&

.
a -�BB�� 
q� �� 
�0)' 4� ���)��/� ��
�& Z7*
� ���.� �

�	���. e	
�)� �' (NO) (2. .8�{*. �' �)%@6 4'+��
), ?

��
A 
V�� �)�	"
3	. ".]	
W �k�8�"�2eNOs �Akt  .�

4%	�
V�� # +�
= rP2 ".]	
W 8.-�)�>�6 ���0��. 4' NO 

��= ���3� .���4�.�.NO�	"
�.
, �.�B� ;	.5�. `X
� 


3� U�V�� �
B%F (cGMP)  4= +�! ���@-6-�! ��0, 

b#
& �������.�\ ��+���0� -�BB�� �)3M ���
� �'���� 

�
o%�& �	5�6 NO�"���32 ;��= ��0�-
A h�� ��d	. �
! .

��	.
'�3' ;�#v@ -.
, 4'�	. 4d)�� (2� �3���	 * 4=�U.
)� 

�)%@6 8�k� ��`%a ".]	
W "�2 #��= 4��'.# 4'NOb�V*.

�����. #���a.# 	.��)%@6 (2. 4=��#� ��0, b#
& -�! 

.� `72 ���
!.�Y �	.
'�3'�4k��i� �	. �� ;��� �' ��0�

 5)� �)%@6 �)�
* -.5)� �-
A;��� (2. +�
� .�)@)e'�)�

�V3�.(

4d)�� 
g�F 4k��i� n	��� 4' 4X
* �' h� ?
), 4� �
!

 ". r@+�".#� +#
, �� �".
� �!"�# ()��k� 4�V�

#�V* �;	��"6�3k� U�)%@6 s
i2 �� ��.�)�(�. S�/S=p(#

��
��)2 -
A��0�)�(�.SS�/S=p(h� ��d	. �
!��� ��.

��0� ��
�2�	� -
A)�(�. ��/S=p(�3k� U#�V* �� ��.�

������ .�	.
'�3' �"�# �� ��".
� U�� ��u
W 
d3� ��.
*

 4';��� ���)' �.
�. �� ��
�2�	� # ��
��)2 -
A ��0� 

G�7� 4'��0�
@?�	. �� 
�
� Q�.
& ". �/	 # �
! -
A

 �)%@6 s
i2 -.5)� ���#�(2. .��)%@6 �
/%�& 4� �d�6 ".

 `X
���7B�. (	
B* �i' �
	K@h���
,�� 
q� 4' ��2�

�"�# ?�� ���,"�2 ��d	. 4' 
d3� �".
� ��� hV%���

h� ��
! 4�(	��� �� 4';��� -
A ��0��! ��.
A ��A.

��.
* ��q��. -;��� 4' �)%@6 s
i2 �i' �dF ;	.5�. Q)��

)". �!�� e	
�3��. ��7B�.�"�# ?�� �".
� (# (!.� .� 

4'
g �dF ;	.5�. 4d)�� ���.h� �� +#G& 4' # ����.
M

 4' 
d3� `%a ��k'. e	>
�
	5)� ;	.5�. 4�;��� -
A��0�

�� ��
, )�3)����2. e�.
� -
��a �' ]'�i�(.-��� 
W�� 4� �

-.5)� �' ��2G@ �)%@6 Ti2 �! +�.� -�0� 
g�F ;�#v@

 UG^& hg�7B�. Q��& �)%@6 # ��.� hV3� 4i'.� -
A ��0�

(2. `%a.

�.512�P2�:�� $"u �d3	. ���.�)5�
� $
��� (	
	�� ". �

��)�A. �� # ���/�� Q)�� 4' ".
)! +�10�.� ������ �"�#

Q	�2# # U���/�. ��!.K,�#".���
�"6 ����* 4� ����� 4)%� # ��

 
/0* # ~�P2 8��� ����
� ����� # ���/�� 4�."
��� +.� �	. ��

 .��!�' 4�!.�.

References 
1. Carlos L, Kvyyra J, Karnyrv J. Translation D. Khalili: 

Tehran Smat Basic Histology; 2004.  
2. Lago F, Gomez R, Gomez-Reino JJ, Dieguez C, Gual-

illo O. Adipokines as novel modulators of lipid metab-
olism. Trends Biochem Sci 2009; 34: 500-10 

3. Yang M, Yang G, Dong J, Liu Y, Zong H, Liu H, et al. 
Elevated plasma levels of chemerin in newly diagnosed 
type 2 diabetes mellitus with hypertension. J. Investig. 
Med 2007; 58: 883–6. 

4. Tatemoto K, Hosoya M, Habata Y, Fujii R, Kakegawa 
T, Zou MX, et al. "Isolation and characterization of a 
novel endogenous peptide ligand for the human APJ 
receptor". Biochem. Biophys Res Commun 1998; 251: 
471-6.  

5. Lee DK, Cheng R, Nguyen T, Fan T, Kariyawasam AP, 
Liu Y, et al. "Characterization of apelin, the ligand for 
the APJ receptor".  J Neurochem 2000; 74: 34-41. 

6. Berry MF, Pirolli TJ, Jayasankar V, Burdick J, Morine 
KJ, Gardner TJ, et al. "Apelin has in vivo inotropic 
effects on normal and failing hearts". Circulation 2004; 
110: II187–93.  

7. Droste SK, Gesing A, Ulbricht S, Müller MB, Linthorst 
AC, Reul JM. Effects of long-term voluntary exercise on 

the mouse hypothalamic-pituitary-adrenocortical axis. 
Endocrinolog 2003; 144: 3012-23.  

8. Allen HD, Gutgesell HP, Clark EB. Moss and Adams' 
Heart disease in infants, children, and adolescents, 
including the fetus and young adults. Baltimore: Wil-
liam and Wilkins 2001.  

9. Foldes G, Horkay F, Szokodi I, Vuolteenaho O, Ilves M, 
Lindstedt KA, et al. Circulating and cardiac levels of 
apelin, the novel ligand of the orphan receptor APJ, in 
patients with heart failure. Biochem Biophys Res Com-
mun 2003; 308: 480-5.  

10. Shaebine SH, Shemshaki A, Hanache P. The effect of 
exercise on Plyn reset plasma and blood pressure in 
women runners. Qom University of Medical Sciences 
2012; 6: 3-27. [Farsi] 

11. Asad pour M, Pourdal M, Afshar M, Beranvand M. 
Comparison of protein Apelin levels in patients with 
atrial fibrillation Without structural heart disease (Lone 
AF) with Afradshahd 2010; 2: 83-7. [Farsi] 

12. Mohebe H, Rahmane neya F, Hedayati Amame M.H, 
Saeidi T. The effect of 8 weeks aerobic exercise at mod-
erate intensity levels of plasma apelin and insulin resist-
ance in women with type 2 diabetes. Journal of Exercise 
Physiology 2013; 20: 115-28.[Farsi] 

13. Aminilari Z, Daryanoosh F, Kooshki Jahromi M, Moha-
madi M. The effect of 12 weeks aerobic exercise on the 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               6 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


����1/�2#�,�����145�� 6 �7�%89: ���� ���	 
��� 
�� ���������� 
���� DSY

apelin, omentin and glucose in obese older women with 
diabetes type 2. Arak Medical University Journal 2014; 
17: 851-10. [Farsi] 

14. Hosseiny S, Farahani Z, Shiri H, AbedSaeidi Z, Alav-
iMajd H, Hamidizadeh S. The effects of low intensity 
aerobic exercise on blood pressur. J Shahrekord Univ 
Med Sci 2007; 9: 14-9. [Farsi] 

15. Kokkinos PF, Narayan P, Colleran JA, Pittqras A, 
Notargiacomo A, Reda D. Effects of regular exercise on 
blood pressure and left ventricular hypertrophy in Afri-
can-American men with severe hypertension. N Engl J 
Med 1995; 333: 1462-7. 

16. Sardar M, Gaeini AA, Ramezani J. Effect of 8-week 
physical activity on blood glucose, body Drsdchrby, 
maximum oxygen consumption and risk factors for card-
iovascular disease - CVD in patients with type 1 

diabetes. Journal of Endocrinology and Metabolism 
2008; 2: 91-7.  

17. Laughlin MH, Woodman CR, Schrage WG, Gute D, 
Price EM. Interval sprint training enhances endothelial 
function and eNOS content in some arteries that perfuse 
white gastrocnemius muscle. J Appl Physiol 2004; 96: 
233-44.  

18. Castan-Laurell I, Vitkova M, Daviaud D, Dray C, Ko-
vacikova M, Kovacova Z, et al. Effect of hypocaloric 
diet-induced weight loss in obese women on plasma 
apelin and adipose tissue expression of apelin and APJ. 
Eur J Endocrinol  2008; 158: 905-10.  
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

14
 ]

 

                               7 / 8

http://ijem.sbmu.ac.ir/article-1-1968-en.html


423/Iranian Journal of Endocrinology and  Metabolism Vol 17 No.5 December-Jaunary 2015

Original Article 

The Effect of 12 Weeks Aerobic Exercise on Levels of Aplin-12  
Plasma and Blood Pressure in Hypertensive Middle-Aged 

Women 
 

Mokhtari M1, Daryanoosh F2, Salasi M2, Mohammadi M3

1Department of Exercise Physiology, University of Shiraz, 2Department of Physical Education and Sport Science, 
Department of Exercise Physiology, 4Department of Educational Administration, University of Shiraz, Shiraz, I.R. 

Iran 

e-mail: daryanoosh@shirazu.ac.ir 
 

Received: 12/07/2015  Accepted: 16/09/2015 

Abstract 
Introduction: Adipose tissue secretes many adipokines, including chemerin, visfatin, and apelin. 

The aim of  the present study was to investigate the effect of 12 weeks of aerobic exercise on 
plasma levels of apelin and blood pressure in hypertensive middle-aged women. Materials and 
Methods: In this study, 30 elderly hypertensive women were selected and randomly divided into 
two groups, the control and experimental. The training program included aerobic exercises  
conducted, 3 times a week, for 12 weeks. Blood samples and blood pressure measurements of 
participants were obtained both before starting the exercise training and again 24 hours after the 
last training session. Data was evaluated by using the dependent and independent t-test for 
comparisons within groups and between groups, with significance level set at p≤0.05. Results:
After 12 weeks of aerobic exercise, decline in serum levels of Apelin (p=0.03), and systolic blood 
pressure (p=0.001) were observed in the experimental group, whereas no significant difference in 
diastolic blood pressure (p=0.12) was seen. In the control group however no significant changes in 
serum levels of apelin (p=0.50), systolic blood pressure (p=0.20) and diastolic blood pressure 
(p=0.40) occurred. Conclusion: The results showed that 12 weeks of aerobic exercise, caused a 
decreasing trend in levels of plasma apelin and systolic blood pressure, thereby lowering blood 
pressure of patients hypertensive. 

 

Keywords: Aerobic training, Apelin, Hypertensive 
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