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

�� ���
  � �!��" #��$ %�&��
	 

%��	 %��'� (�)	���� ��*�+,- ()��./0 �./* )��� ����2 3*0*(

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


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

*�+� �	0  ��, 

��������	
 ����
� ���	�������������
������ ����
 ������� ���� ������ ������ � !���"

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


�!1 .�/�/0
�$!%&� '( �� �� �!1 2�3� 45�+�6��
  ��� ���&	6 !�	� �%��( 2�3� $�7&�����8
�%
 ���&� $!�5��� �9�:5
 �:

�<=�+ �/�/0
 �-�
$!%&� '( ��� ��6 �,�+����- !�� .�� �� �!1 2�3� ��&	6 !�	� �%��( 2�3� $�7&��� �45�+�6��
  ���

����� ����	
 �����	
 ����
� ���	� ��-�>e-mail: ramezani@endocrine.ac.ir  

��	12 

�����:,% 4�% 5��+6 
�����78��!)�� ��� ����&	� ��!9�" :�	0 �� �%���$ .�� �� �%�� 
<'=�  !�,� �>�� ?


���� � ���%�� �!@� 
����� �� 
�!�=	$ ��	AB ��" �
�%�&'���&6 �!C �� ��D� �� EA�� ,% ��	9 � 
F%�9!�!� ��"


� (�G�% 
�!��!" ���H$ .�
-��� ������� � �		
� I�" �� �>�� 
#$  %�&'� (��)� �� *�+�  ��, �� 
����� �� �.	��	/

)PCOS (��, ��� *�+� �	0  ��� 
���  !��!"  %L	� ���-!�)AMH (�� (�G�% .M�� � �%!� �":.� �>�� N"�O$

�
-��� ���"�� P ��!� �Q!-!	��	$%�R �!�  �	� ,%7S7T  ,USV8S�-�� W8SX �� *�+�  , PCOS � ��!� ���9  %!)6 ��

X77 ���� :�'��% �"�� ���9  %!)6 �� Y-��  , .��%� �C ,% �"N��$ Z	&[� \� �)��
� W���� ��,%��% � 
)	-�� ��	9 ��"

]&@ 
"��=���,� ���� ^��� . ��&" ,% _$ � �� �,�����&� ���!� � ��)BMI(������ WAMH �� �� �� `�+��% ��

����9 Y	��� 
+	/�� �%�!&� .�!a)� �� (�� ,% ����� Z	#b� �%LF%SPSS �'�� �87���c��% �� .��F�� �":� �� �	���	�BMI 

��!&� �	��� �� �"de/8T�7/8d� ��!� ���9 ��g8/h7��� �� �i ��HG� �� Y	��� (�9!#	R ��  ,� � ?��7/8g���9 ��

�!� �"�� .��F��  �=� �>�� N"�O$ ��" � �9 %��� �/ 4�AMH ��  ��*�+� �� PCOS
)
� �!C ��  ��, ,% ��j�� ��%�

 �!� Y-��)SSS7/SP<(.�	��� �� *�+� � Y-��  ��, �� 
����� 
)	&'� ��UT� ?��e7��� 4�� �� ?�� .�G	�� ��	9:��


��!k�� W�� M�%L9 *�+��	0  ��, ,% ��=	� ?�� �� l�!�� �!C �� *�+�  ��, �� 
����� ���� ?!C �/ ���% �� ������


� W���� Y-��  ��, ,% ��j��  %��&	� �,�� ��% ,%  %!� _���  ��� j�� �!a)� �� 
���, �4�@ ��D� �%�F% ��% �� ������.

�!�3� ��?,� :���@ ��
��� ��75A�� B� �3( ��!�C
 2�!�� �B��+�
 �D+�E
 �F��5�- ���	
 !�G�+  !�H �
�+�/
 I����� :"J/L/L"��MNO� I����� P:Q�/"/LQ�+�/
 R��S( P:Q/Q/LQ

�
!/
 

�O �6 �D�8T �75A�� )�+� �6 �?!��H ��!��( UH�
 .�

V
 U��D
 ��!�C
 �+�%�+�� I�+�D� ��!/�  ����"W( $�


V
 X�Y
� $���
@ Z� !��� �� ��5[ I3� \�� �- ��0� �6 �

!��6 ����!� ]/� �@ �� �,�+�
�( .��!� � F� �75A�� B�

 _�6�
 )
���  �E�0
 ��%���, )
��� ��`�
 I0
  $!�a�(

�?!�Z F8� �6���'�  "�
 !��6 .$� !0
 �75A�� B� �

����� �� �D�8T)Jcdec9�� ($��6 9�
�� f�Z�
 F� �����

 B�7���
 ��T �6  g��
 �-h 9�� ���.Q

�6 �[�
 �6B�� $��ih ]��- I��� �- ��� ��!�C


 ��!D
  �75A�� B� �� @�6 �I�� . �Y�
 U3�C
 �����

���
��

��
	

��



 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               1 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


��������	
��,������������ � ������� ���� ���	 
��� 
�� ���������� ����
 "je

9�� $� � Z� $!��
 �H�6 ��� �� ��6 ����� ���Z �

�
 !��6.e�- !�k�� ���6 �lC&
 ��
Z@ ���M 9�M ��

mi�� �
� ����!� ��[  �75A�� B� ���7&�( ���

 �[�
 ���
 ���
Z B�� �� �O�i ����?����  ���
���

����? ���H !���g$Z�!�� ���
 B�� Z� �- ��
��� �
�� ���?

���@ B��+�
)AMH (B:�E
 ��
Z@ ���
Z �� ��
 �(���7&�

 n�50
 �� ��6 B��� �i� � ���Z �� �75A�� B�

�
 ���.LdJ

��@ ��
���PP�%�3? F� B��+�
PPF��������� B�:
 �(�

�� o��6 $�����i Z� ��� F�  �!�Y+��TGF-βI�� .

9�%�+�� $!��- ���� �3O� f8�
 9����@ ��� �AMH 

�
 !���6.�c �- �=�@ Z�AMH 9�%�+�� Z� �� ��[�
 ���

?�
 p��
 ����� ��&� ���Z �� �@ �
�� pE� ���� �?

$Z�!�� �$��ih I�� ��!�C
 �+�%�+��.�� ��!/
 �3- ��T �6

 !�+�
AMH W%D�
 $!��- $Z�!�� �9�%�+�� ��PM �� ��P9�

��P$��ih ��-��-  ��!�C
 �� !�
 ���Z �� �� !��6 .��

$!� B� � �6�i �6 ���M 9�MAMH ]�( ���6 $!��� �

$��ih ��H I�� ���Z �� �� ��6 I�36�H  ���!�C
 �.�" 

pE�AMH �6 q�36 ��� � �� ���
��� .������ Z� W(

$� � �� ��!��( pE� �$!��� ����[���Q B�7���
 ��T �6  

��"g����� ]����� �@ ��!/
 �7+����e �75A�� Z� W(  

�
 ]��- !6��.�g 

���� ]� '( �� �- ���? $��� ��&� �� ����/
 �$!�

 �
��AMH$��ih !���
 ��6 U3�C
 ����� �� ��!�C
 �

I�� ��r�
 p��  ��T.�J��s 9�5?��6 ���Z ��AMH �6

)6�H ��1 �75A�� Z� W(  ����� ]��- B� ]�����

$Z�!�� �
 ���? ���.�j ��&� ]��- B�� ��!D
 �!� 4- �?

9�%�+�� I�� �� ��6 I�36�H �!� � !0
  ��!�C
 ���.�L 

�7�� ��� Z��]� '( �6 �[�
 �6 B�� ����? .��O ���

�3( ��!�C
 2�!�� �6 N�8
 ���Z �� ����/
 F��5�-)PCOS (

�@ Z� �
t�6  �D�8T ���Z Z� ��R���? . �Y�
 $!�

�I��"c�"� p��
 �- ��0� �6AMH 9�3� �� ���

��!�C
 ��Z�+����? �3( ��� F��5�-sgZ� ��&�6 �8
�


��!�C
 �
 4+�� ��� !��6."" 

mi�� Z� $��Y��� .��O �� �- B�� �6 �[�
 �6AMH �

$� � ����Z �� ��6PCO ��&�6 9��  � u���
 ��T �6

�$!� �� @�6 4+�� ���Z Z�"Q ]� '( �6 �[�
 �6  ���

�
 �v� �6 ����? .��O !����5��/
 �����/
 ���
AMH 

�� �i� � �� 4+��  N�8
 ���Z $ �?  ��
 �� ��6 B� !���


����� $��ih ���
 �� �!���Z�� ��� B�  ���!�C
 �

�� @ I�� �6 ���Z �� �75A��.

B�� Z� �5��/
  B��D
 w!� �6 ���M ]� '(  � B� �

�6 N�8
 ���Z Z� $ �?  � �� �75A��PCOS �6 N�8
 ��1  

�
�� pE� �6 �[�
AMH I���S( .��O.

)%��d$�0� ������ � �  �D+�E
 �6 �� 

R �  ���
 ��

(PP��M ]� 'PPD+�E
 F� �PP��+��
!�(�PPP ���
 �,�

��6 �!��� .����� �?PP�� .��O �6 ���
 $ �? �� ��

  !�H �D+�E
 Z� �- 9���- $ �? ��  w!� �6 ���8
 x����

���	
 !�G�+i!�!� n�C�������i .��O �6 ����l
 ��

I��? .��O .����������
 $ �? �)
��"cj �6 N�8
 �Z

PCOS �D[��
 �,�+����- !�� .�/�/0
 �-�
 �6 $!��-

2���
� ������D
 x��� �6 �- !���6 �� ��6"e ����� �����

!���6  � ]�( ����
 Z� ���
  � :�d�7�+� /����t  � �@

"d45��, �!�@�G���Qd��!�C
 ��[  �3( ��� �� F��5�-

����?����.���8
 �6 45�
����� ��[  �v� Z� ����D


B���� ���Z���
� 4�5��du��
 $!� )�!D
 ��+�? F��(

���Z mlC�
 !� 2�=�� .4�5�� ��mF-G Z� 2�!- �� �6L

Z���
� ���	��� ����
 4-��
  .!� z5M �6 ��M��edc$���

�
 $��� �- �������6  ��� �j�!��- z5- �� �
t�6 ��

3
 .������
 �/ !���?.�6 ��!�C
 ��%3�� 9N�i� ����6

$��� F�- ���� )%�� �� 4v� )�8H Z�  ��!D
 ��?!��H ���

)%�� B�6 �3O�� !� 2�=�� 9�� F� 9�T �� �� .����� ���

 
i -Tehran Lipid and Glucose Study 

)- ��!D
 :�c�L 

���
 $ �? :"cj 

!��� $ �?:j��

���5% B� {Z��

���  ���$��
 �

�!6

)- ��!D
 :egj 

���
 $ �? :�QJ 

!��� $ �?:Q""

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               2 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


"jg �� ������� ��  !"#�� $% PCOS  
&��'  
�(�� ��)�* ��+� ��&��,��

9���- $ �? j�� ������D
 B���? �v� �� �6 �- !���6 �Y�

 B�6 Z� �D+�E
 �6 � � �c�L �Zecd"cI-�� �+�� $!��-

����	
 !�G�+  !�H �D+�E
 �!�!� n�C���."g 

$��� ����� B�� �� ��� �����6 �Ei )
��� �6 _�6�
 ���

 �� ��6 9�M |��  ��i��� I�D�[ �����r�
 ���?� ��1

����� F� 9�� �� �� $�	k �6 $�	k �8M�l
 �� �� ��6

�8M�l
 u��
 
@ ���?PPRZ� ��PPPf�[ $! �
 �� @ �!��� 

�6 $ N�( F�]��  ��i��� I�D�[ �����r�
 )
�� �
��


 �6 �� ��6��3
��� �6 !�-!���
 )%�� �� 4v� ��?!��H ���

�/6�� ������6 N� ����Z ����]=�� �F��, �!�@�G��� 4

����� $��
 ��!6 �i�5(�+@  ��-@ ��[  �v� Z� ����6  

!� )��%
 $�	k �6 $�	k �8M�l
 ��."J D+�E
 n�k��kPP�

�[  �]��( .�� �
��)]��( �PPP�����D
 ��PP����+�6PPP ��

$Z�!�� ���? ]��( �����(  ��� � ����7&��
Z@ ��� �
�� (��

I�� $!��� }�k �6 B�&�( .t�/
."Ld"s��5A�� ������6 ���Z

�/6�� ����� ��
��-��5����
��-���  � �� �- ������  

�6 � �  Z� )8H $�
 �� ~��]� '(  ��� Z��3i�!
 ��� �?

�!���6 $��- $��Y��� ���? P ����G�� P x�
t�
�G�� ��0
 �6 

�- ������  !�!&� ���  ]� '( �6 )%�� 4v�
 �?!��H ���

 !�����!���6 ���
��� .tN�i� �� ���
�( !H��  ����6

�6 � �  !�!� ����? �v� �� �D+�E
.

�3M�
 �� �
 $ �? u���� ![�  ����� B�6 Z� !D6  ���

��5�� �!��� �����  B� �����r�
 �v� Z� �Z�� �$��
 �

 � ���
 $ �? Z� �Y� �� ���6 �- ��0� �6 �!
@ )�� �6 �!6

 B� �v� Z� !��� $ �? Z� �Y� )wN�i� �6"±9�� ( BMI 

)wN�i� �6�c%±(!�!� n�C���))%��.(���M ]� '(

����- u��
 �%��( XNi�PP$!%&� '( ��3��!1 2�

� ��  ��� I����  �!���
 45�+�6��
 �
�� �2��
 Z� �����?@

����
Z@ ��!� Si�.

���M ]� '( �� 2��
 Z�����
Z@ �PP������ �� �

iPPI��� B�6 ��cs:cc �+�cL:cc 8OPPP Z� W(  p�"

�PP���� I��PPi� ���PPS!�� ��  PP~�egdQc/�H�PP�

I����� Z� W(���
 Y�������PP���? ���H ,���� WG� �


�PPP��scd[��PPPP����� �PP����? �ihPP�
 $� �PPP!.

$Z�!�� �?PPP��AMH �PP�@ R � �6 2�PPP4�� d����P ���
�

6P5M �PP��� zPP�D+���PPP��i��- )PP� �P$!�Z�OPP.��

I��? )Active MIS/ AMH ELISA kit, DSL- 10- 14400, DSL, TX, 

i- Body Mass Index 

�%��
@ ��&-.(I�- �l�C&
 IH�ccJ/c2�?����/�3�
 ���+

 z�
�
 �6 ��
Z@ � ��  � �6 .����r
 z��� B�7���
  

"/g �/L%��6.�� �����5
���PPP(� �!PP�!�@���PP�� 

Y+��PP.� �!����!�@PPP���6R � ��������� �����@ 

$Z�!�� ���? !�!� .B�+�6�3? )l�
 $!��� �6�P
��P��

5�[PPP��6R � ���
�����@������ $!�=�� !�.z��� 

.����r
 � �6  � �� ���
Z@ ���6 � �����5
J/g% 

J/J%��(� �!��� @���!� ��.�Y+�� "% �/g%�B�+�6�3? 

)l�
 $!��� �6
���PP���5�[ "g/�% s/g%���6  

���!����!�@ ."% g/Q%��6 .$��� �� @��? R � $�� Z� ��

]��( )��%
 ������D
 ��
 ���+�6PP$Z�!��  ��?PP����/
 ��

 ��6 ���7&��
Z@)$!� $��� |�� t�6 �� .��A�[ !��.(

$��� ��� �-PPP��6$��Y��� Z�
Z@PPPP��w��?��+�- P

w������� Z��v� 9�
�� ���6 $��� ������6� �6.��O 

B�7���
±w��0�� ���D
  ������
 )�!O ���"g sg(���6 

!�!�.�7�58�� B�6 Iv31 AMH  ����� �B� $��
 ��

�, �!�@ ��!6 ���[�
�6 �69�
�� ��9�
����1 ���6 $��� ��� 

�6 z�
�
 �6$��Y��� Z�R � �7�58�� �����(  B
��G�� 

B��D
 !�.!���? �� @�6 N�8
  4+�� ���Z �� �75A�� B�

H .��O �6  PPP �����@ �������AMH :"/c?����PP��� 2

�3�
 !� ����? �v� �� �75A�� ���D
 ���+ .����/
AMH ��

�8�-�
 ������ Z� $��Y��� �6 �$ �?  � �75A�� B� �6 _�8
��

!� 4�� .4�B��k����6 ��v�
 �6PP
 �PP���?� 9!P���

]�( z���
 B��D
 z��� ��75A�� B� ���6)R2 ( ��	k ���6

 ������?� 9!
)EiPPPEi��1  �PPPP�(0
!���? �8�� .


@ ��+��@ ���6PPP� Z� ���PPP2������SPSS �C5� �"�

)����
@SPSS Inc., Chicago, IL,  (!���? $��Y���.

����� ��

Z��c�L I-�� ��!D
 $!��-egj !�!� �D+�E
 ���  �Y� .

 B� B�7���
BMI ����� z�
�
 �6 ��sg/"L 9��cL/"s

��
 $ �? �� f6�
��
 �6 2�?�3�-�� J"/Q� 9���/"J

��6 !��� $ �? �� f6�
��
 �6 2�?�3�- .����� ]� '( ���

��&� ���M �
�� pE� �- I�� �@ �?AMH ���N�8
 ��

 �6 PCOS��D
 ��T �6 I�� 4+�� ���Z Z� �
t�6 ����

)�
�� pE� B�7���
AMH ���
 $ �? ��c�/g±""/J 

!��� $ �? ���e/�±s"/��ccc�/cP<() ![ 9�.(

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               3 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


��������	
��,������������ � ������� ���� ���	 
��� 
�� ���������� ����
 "jJ

9 ![�d�?'�  ��� $ �? ���+�6 �D+�E
 ���
 ���*

����r�
 ���
 $ �?)PCOS(

�3( ��!�C
 2�!�� <��5�� 

)�QJ �Y�(

!��� $ �? 

)Q"" �Y�(

��!/
P†

B�)9��()J/e±(sg/"L)g/"±(J"/Q�cJ/c

����� $��
 ��!6 �)f6�
 ��
 �6 2�?�3�-()e/g±(�/"s)e/e±�/"J(cJ/c

�!D
������6 �)j"/c±(g/�)je/c±(j/�cJ/c

��7�� w�l
 dc�/cd

����/
AMH )2�?����/�3�
 ���+()c�/g±(""/J)�e/�±(s"/�ccc�/c

+��5�� ��i ��&� �)�3�
 $��[ ��
()g/��±(�cj )L/�"±(��c 

+������ ��i ��&� �)�3�
 $��[ ��
()Q/s±(jc)�/L±(sg

��- � �)����� ��
()�/�Q±(je)J/�c±(jgLQ/c

B��6 � �)����� ��
()Q/�c±(�ce )g/j±(�ce Q�/c

)� � �����5
)2�?����/�3�
 ���+()ej/c±(JQ/c)"Q/c±(eQ/cc�"/c

.�Y+�� � ����!�@ �(� �!���

)2�? �%�
/�3�
 !O ���+(

)Q/gj±(L/��J )s/eL±(e/�cQ QQ/c

���!����!�@)2�?����/�
 !O�3���+()jc/c±(Lc/�)ss/c±(Ls/cccc�/c

��Z@ �, �!�@ mi�� )"c/"±(ec/J)JJ/c±(sc/"cg/c*

�5�[ ��
��� �6 $!��� )l�
 B�+�6�3? )gc/Qe±(Jc/ge)gc/�c±(Qc/esQ"/c

*B�7���
 .��O �6 ����/
±$!� ���6 ���D
 w��0�� �!�� †��!/
cg/cP< ��D
 ���
@ �v� Z� �� ���I.

�
�� pE� �B� ]����� �6AMH 4+��  N�8
 ���Z ��

�
 �!�( ]��- !�- )�������.(���Z �� ]��- B�� I��� 

PCOS z�
�
 �6 4+��  "je/cd=b cjs/cd=bI�� .

E�  B� B�6PP�
�� pAMH Y�
 �7�58��PPP �

�D
PPP����)Q"g/cd=r�cc�/c<P(����  ����� B�6 �

$��
 ��!6  AMH I��!� ��[  �7�58��)cg/c=r�

"/c=P(��� B�6PP$��5�
�����P 4AMH )"g/c=r�

ccc�/c<P( ����  ��Z@ �, �!�@ mi�� ���
AMH 

��D
 I8*
 �7�58�� I��� ��[  ���)"g/c=r�c�/c<P.( 

.����r
 ����6 ��v�
 �6AMH �B� �6 _�8
�� ��

9!
 @ ���
 �����?� �Ei��1  �Ei ��� ���H ��
Z

 ����� F�
���@�-  F�6�- 9!
  � ���
 B�� Z� �- !����?

 B��D
 z���)�ce/c>R2 ( !���6 ��
t�6)9 ![".(

�������dB� �6 ��56�  ����/
 �8�-�
 ������AMH 
)2�?����/�3�
 ���+ (���Z �� �6 N�8
  4+��PCOS .)0


 �/�� ui ���i�6)AMH: 0/2 (i �6 �6��6 �����?� _�E
I�� $!� ����? �v� �� �75A�� B� �6.

�75A�� ����C
 B� ���M ]� '( ��)�E/� �fT�/


�� _�EiAMH  :"/c2�?����/�3�
 ���+ ( 4+�� ���Z ��

 z�
�
 �6 N�8
eL9��)�����T� �3O��Lg=%sJdee( g�

9��)�����T� �3O��Lg=%LcdeQ(!
@ I�� �6)�������.(

j

J

e

"

c
gc egecQgQc"g

���
 $ �?

!��� $ �? 

���
 $ �?Linear)(

!��� $ �?(Linear) 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               4 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


"js �� ������� ��  !"#�� $% PCOS  
&��'  
�(�� ��)�* ��+� ��&��,��

9 !["d8��0
PP�� �PP��D
 z��PPB)R2(
 ��PPP 9!
������?� 

9!
 B��D
 z��� $!� )�!D
 B��D
 z��� 

�Ei cLj/ccLs/c

F�
�����- �cJ/c�ce/c

zD%
)F�6�-(�cJ/c�ce/c

���
)power(�c�/c�/c

�06 

��� �T �����6 ��i� ��� 
 ����56�]/� !�AMH 

]�( �� $��ih ���6 �i�� B�� Z� $��Y���  ��!�C
PPP �� m

�
���6 ��PPP6 ������6 ���6 ��PPP$�� ��PPP!.wNi�6 ��8+�

]� '( ��� $��� �f��  ��� B�� ��6��- ���
 �� �� !0


 �6 ���N�8
 �� mi��PCO ���� ��[  .]��- �- �=�@ Z�

 �
�� ����/
AMH $� � �i� � �� �Z� �%� ��� ��6

����� �8*
 ��� �I�� �DE/
  �+�T .�D+�E
 �� $!� I

t�6 mi�� B�� F�- �6 �75A�� B� ���7&�( 9���M�

�
 � �.Qc 

�D+�E
 ��5�� wNi�6 ��� ��&� ���M � B� �Z��

����� $��
 ���6 ��S?��`�
 �3O� ��r�
  � ����� �6 ��!6

���@ ��
��� �
�� pE� �� ��
��� B�� ����
 �B��+�


 �6 N�8
 ���Z�3( ��!�C
 2�!�� F��5�-g/Q���Z �6��6

����6 �� ����� B�� �I�� 4+�� ��� ��� ����&- ����

��&� �- $!� R���? $!��� ������'� �� �@ ���6 ���&


�I�� U3�C
Qsd"c�"Q B�� �6 N�8
 ���Z �- !�� �
 �v� �6 �
�

 I�� Z� �� ��i ���!�C
 ���ih ���&�6 I��� �6 2�!��

$��� �!�� �6 $!� $�Z B��C
 �75A�� B� B�7���
 B�6 B���6��6

 �
�� pE� ���8
AMH �6 N�8
 ���ZPCOS ��1 ���Z �6

 u/� N�8
"���� ��[  wN�i� 9��)g�)6�/
 ��eL9�� .(

����� ���M ����6 �����
���( �6 �75A�� B������ ���

]� '( ��� ���� ����C�� B�&�(.Q�"Q �D+�E
 �� �Y�������i

����%��  B� Z� ]�( �- ����Z �!� $��� ��&� ���"g

�?!��H ����� �7+�� ���Z �6 I85� !���6 4v�
 ��� PCO �

u���
 ��T �6""!�!� �5A�� �
� Z $�
.Qj ��� ����� ��

����6 ���-�
 ��� 2�=�� �75A�� B� ���
 �� ��!D�


�D+�E
 �3�[ Z� �$!� �9�� �� ����%��  �!�����Qjj �-

$� !0
 �� �� ���	
 �	� 4+�� ���Z �� �75A�� B� �j/eJ

i- Stanford 

 �
"/gc!���- ����� 9��QL  ��7�� w�l
 !���
 �3
���  

��H )�i� �75A�� B� ]��- �� �� ������6 !� ���

!��5��� .�	� �� �- ��� ����%��  ��H ��N6�- ]� '( ��

 �D�8T I�D�[ �75A�� B� �I��? 2�=�� ���	
eL�9�

����� �6 �- !� ����� ����� ����C�� ���M ����6 ���ec 

�6 N�8
 ���Z �� �75A�� B� ��
���( �&� '( ���- �
 ��8+�

PCOS �D+�E
 �- ����7� .��O �B�� Z�  � ]�(�v� f�!6

�
 !��6.

�
 �75A�� B� �6 ��S?��`�
 �!D�
 )
��� ���
 Z� ���


��7�� 9��D��� �6�e�H Z� $��Y�����Z� ���?�3[ ���

������6�e"  �����(BMI ��- $����.e��eQ�ee ]� '( ��

 ���
 U�D� _�8
�� �[ �6 ���MBMI ����
  AMH 2��

 9���- $ �? ��)c�/cP= �csg/cr=(�6 )
��� ��/6 B�6 �

��
���AMH 4���D
 �7�56 !
��� I�� �6 ���� .�k�?�

�
 .����i� 9��D��� �� �75A�� B� !���
 � !Mg/��6 9��

�Z�!��6 �3[�eg ����6 ��&�6 �
� �PP��� ��PPwNi�6 ���

]� '( ��� ]��- )
�� �� ��7�� w�l
 ����&- ����

��5��!� �75A�� B� ���- ��!D
 ����6 �� �@ I3� !��� �- �!��

I5��� ����� �� ���7�� ���Z.

���Z �- ����
 B��PCO 9��  � u���
 ��T �6

�� Z� �
����
 �75A�� B� �6 4+�� ��� ���+�6 �v� Z� !���

I�� I���� ����� .��
�� ���M ]� '( �� �B�7���
 f�� 

�
�� pE�AMH  ���Z 9���M� �6 �!���  ���
 $ �? ��

 ���Z �� �����6 .!� Z� ����PCO ��6)pE� B�7���


 �
��AMH ���
 $ �? ��c�/g±""/J!��� $ �? ��  

�e/�±s"/��ccc�/cP< .( ��
��� Z� $��Y��� �����
 Z�

���@ ]�( �� B��+�
  ��!��( pE� ���!�C
 I�+�D� ���6

�����
 )%�� �� 9�T �� �@ ���r
 � !6eJ �@ ���8� �`��
  

��H w�l
 �������6 ��� � Z� ������6 Z� ���7&�( ���

�
 !�� ��
��� ��0
 I5���?@ ��� ���  !��6.es pE�

 �
��AMH �6�
Z�6 $Z�!�� Z� �9�%�+�� �� Fk�- ���

B�( �
 ���? .�%��0
 �6 �- I�� !�� 9�M x�5M ���56 ��

�
 �
�� ����/
 B���6��6 �!���6AMH 9�%�+�� ��!D
 �6 ���

 9����@)AFCs (���� �7�58�� .9�� ��"cc" �Devet �6

$Z�6 F� �� ��� ��&� 4+�� ���Z � � �D+�E
 ����
Z J/"

�� pE� ��+���
AMH ]��-Qj%�
 ��&� �� !�� .���6

AMH ����� ]��- B� ]����� �6����T �6 ��
Z �� �-

�
 �0
 )
�� ��T �6 ��75A�� ���?.ej �- I�� �+�M �� B��

��D
 ]��- B�� u��
 �� !0
 ���
Z $� � B�� 9�T �� ���

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               5 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


��������	
��,������������ � ������� ���� ���	 
��� 
�� ���������� ����
 "jj

$Z�!�� ���?AFC �FSH �Inhibin B ��� ������� )6�H !��6 .

I�DH�  B�� ���@ ��
��� ��7&�( F� ����� �6 �� B��+�


$!�� �
 ���H ��!�C
 $��ih ����6 ���6 9@ !��.

���@ ��
��� ����56 �DE/
 .�D+�E
 �6 �� B��+�


$��ih �6��Z�� �� !���Z��  !�![ ��
Z@ F� ����� �

$��- ���D
 ��!�C
 ]� '( �
� �!�� ���
Z �� �� ��@ ��6��-

75A�� B� B��D
 ���3( ��!�C
 ������6 �� !0
 F��5�-

�D+�E
  $��6 �]� '( Z� �%� ���M B�� ��  �&�( ���

�
 n�50
 ���
Z ���? .���M ����6 .�H _�/� Z�

�
 �D+�E
 ��� �6 ���
)I�D�[ �6 ���8
($Z�!�� �����/
 ���?

AMH  ��5%� I�- Z� $��Y��� �6  $�7&��
Z@ F� ��

 2��
 �� �Y� F� u��
����� ��- $���� �� .]� '( �� ���8+�

mi�� ���� ���M ��!�C
 ���( ���)!���
AFC ( ����6

!�!&� .4�$Z�!�� �B��k ���@ ��
��� ���? F� �	�
 B��+�


�
 ��	�&�( �- !� 2�=�� �8
�
 .�!H ]����� ���6 ���?

]�( ����6 �� ��75A�� B� ���6 ��� $Z�!�� $!��@ ���?

2�=�� �@ 9���� ���? .�Z I�D�[ �� ���M ]� '(PP��

ecd"c�����  !� 2�=�� �+�� ���Z �� �D+�E
 B�� ���

$� !0
 ������ �I�� 4��D
 )6�H $!� ��� ���.

����� ���6 �
t�6 wNi�6 ��� ��&� ���M ����6 ���

��D
 pE� ���AMH ���Z ��PCO�@ �� �75A�� B� ���

u/�"t�6 �D�8T I�D�[ Z� 9�� �
�
 �- I�� B�� Z� ���


�
���6 �� ����� ���� $��Y��� ������6 B�� �� �� ��6 ���

��- .�6 N�8
 ���ZPCOS 9���M� �6 �� ��6 B��� ��

�
 ���Z�� ~���� ��k� ���&�6 �
��O �� B���6��6 �!���?

$� � 9�T �- �4+�� ���Z Z� �
t�6 ������6 B�� �� �� ��6

A��  �!��6 �D
�[�
 ��!���G6 ��H  �6 �
��� �75 Z� ���


$Z�6 B�� ����
Z)9��  � �6 z��H (W��� ���6 t�6 ���6

R � Z� $��Y���  �� ��6 ����� B�� �� �� ��6 F�- ���

I5[ $�	6.

References 
1. Gold EB, Bromberger J, Crawford S, Samuels S, Gree-

ndale GA, Harlow SD, et al. Factors associated with age 
at natural menopause in a multiethnic sample of midlife 
women. Am J Epidemiol 2001; 153: 865-74. 

2. Morabia A, Costanza MC. International variability in 
ages at menarche, first livebirth, and menopause. World 
Health Organization Collaborative Study of Neoplasia 
and Steroid Contraceptives. Am J Epidemiol 1998; 148: 
1195-205. 

3. Mohammad K, Sadat Hashemi SM, Farahani FK. Age at 
natural menopause in Iran. Maturitas 2004; 49: 321-6. 

4. te Velde ER, Pearson PL. The variability of female rep-
roductive ageing. Hum Reprod Update 2002; 8: 141-54. 

5. Butler L, Santoro N. The reproductive endocrinology of 
the menopausal transition. Steroids 2011; 76: 627-35. 

6. Freeman EW, Sammel MD, Lin H, Gracia CR. Anti-
mullerian hormone as a predictor of time to menopause 
in late reproductive age women. J Clin Endocrinol 
Metab 2012; 97: 1673-80. 

7. Sowers MR, Eyvazzadeh AD, McConnell D, Yosef M, 
Jannausch ML, Zhang D, et al. Anti-mullerian hormone 
and inhibin B in the definition of ovarian aging and the 
menopause transition. J Clin Endocrinol Metab 2008; 
93: 3478-83. 

8. Tehrani FR, Solaymani-Dodaran M, Azizi F. A single 
test of antimullerian hormone in late reproductive-aged 
women is a good predictor of menopause. Menopause 
2009; 16: 797-802. 

9. van Disseldorp J, Faddy MJ, Themmen AP, de Jong FH, 
Peeters PH, van der Schouw YT, et al. Relationship of 
serum antimullerian hormone concentration to age at 
menopause. J Clin Endocrinol Metab 2008; 93: 2129-34. 

10. Masse V, Ferrari P, Boucoiran I, Delotte J, Isnard V, 
Bongain A. Normal serum concentrations of anti-Mu-
llerian hormone in a population of fertile women in their 
first trimester of pregnancy. Hum Reprod 2011; 26: 
3431-6. 

11. Chao KC, Ho CH, Shyong WY, Huang CY, Tsai SC, 
Cheng HY, et al. Anti-Mullerian hormone serum level 
as a predictive marker of ovarian function in Taiwanese 
women. J Chin Med Assoc 2012; 75: 70-4. 

12. Sahmay S, Usta T, Erel CT, Imamoglu M, Kucuk M, 
Atakul N, et al. Is there any correlation between amh 
and obesity in premenopausal women? Arch Gynecol 
Obstet 2012; 286: 661-5. 

13. Hagen CP, Aksglaede L, Sorensen K, Main KM, Boas 
M, Cleemann L, et al. Serum levels of anti-Mullerian 
hormone as a marker of ovarian function in 926 healthy 
females from birth to adulthood and in 172 Turner syn-
drome patients. J Clin Endocrinol Metab 2010; 95: 
5003-10. 

14. Kelsey TW, Wright P, Nelson SM, Anderson RA, Wa-
llace WH. A validated model of serum anti-mullerian 
hormone from conception to menopause. PLoS One 
2011; 6: 22024. 

15. Nelson SM, Messow MC, Wallace AM, Fleming R, Mc-
Connachie A. Nomogram for the decline in serum ant-
imullerian hormone: a population study of 9,601 infe-
rtility patients. Fertil Steril 2011; 95: 736-4. 

16. Baird DD. Using time-to-pregnancy data to study 
occupational exposures: methodology. Reprod Toxicol 
1988; 2: 205-7. 

17. Steiner AZ, Herring AH, Kesner JS, Meadows JW, Sta-
nczyk FZ, Hoberman S, et al. Antimullerian hormone as 
a predictor of natural fecundability in women aged 30-
42 years. Obstet Gynecol 2011; 117: 798-804. 

18. La Marca A, Sighinolfi G, Radi D, Argento C, Baraldi 
E, Artenisio AC, et al. Anti-Mullerian hormone (AMH) 
as a predictive marker in assisted reproductive techn-
ology (ART). Human Reprod update 2010; 16: 113-30. 

19. Broer SL, Mol B, Dolleman M, Fauser BC, Broekmans 
FJ. The role of anti-Mullerian hormone assessment in 
assisted reproductive technology outcome. Curr Opin 
Obstet Gynecol 2010; 22: 193-201. 

20. Pigny P, Jonard S, Robert Y, Dewailly D. Serum anti-
Mullerian hormone as a surrogate for antral follicle co-

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               6 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


"jL �� ������� ��  !"#�� $% PCOS �� ��)�* ��+�  
&��'  
�( ��&��,��

unt for definition of the polycystic ovary syndrome. J 
Clin Endocrinol Metab 2006; 91: 941-5. 

21. Li HW, Anderson RA, Yeung WS, Ho PC, Ng EH. 
Evaluation of serum antimullerian hormone and inhibin 
B concentrations in the differential diagnosis of second-
ary oligoamenorrhea. Fertil Steril 2011; 96: 774-9. 

22. Pellatt L, Hanna L, Brincat M, Galea R, Brain H, 
Whitehead S, et al. Granulosa cell production of anti-
Mullerian hormone is increased in polycystic ovaries. J 
Clin Endocrinol Metab 2007; 92: 240-5. 

23. Tehrani FR, Solaymani-Dodaran M, Hedayati M, Azizi 
F. Is polycystic ovary syndrome an exception for repr-
oductive aging? Human Reprod 2010; 25: 1775-81. 

24. The Rotterdam ESHRE-ASRM-sponsored PCOS Con-
sensus Workshop Group. Revised 2003 consensus on 
diagnostic criteria and long-term health risks related to 
polycystic ovary syndrome (PCOS). Human Reprod 
update 20004; 19: 41-7. 

25. Azizi F, Rahmani M, Ghanbarian A, Emami H, Salehi P, 
Mirmiran P, et al. Serum lipid levels in an Iranian adults 
population: Tehran Lipid and Glucose Study. Eur J 
Epidemiol 2003; 18: 311-9. 

26. 26. Tehrani FR, Rashidi H, Azizi F. The prevalence of 
idiopathic hirsutism and polycystic ovary syndrome in 
the Tehran Lipid and Glucose Study. Reprod Biol 
Endocrinol 2011; 9: 144. 

27. Tehrani FR, Simbar M, Tohidi M, Hosseinpanah F, 
Azizi F. The prevalence of polycystic ovary syndrome in 
a community sample of Iranian population: Iranian 
PCOS prevalence study. Reprod Biol Endocrinol 2011; 
9: 39. 

28. Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour 
R, Madjid M, et al. Cardiovascular risk factors in an 
Iranian urban population: Tehran lipid and glucose study 
(phase 1). Soz Praventivmed 2002;  47: 408-26. 

29. Azizi F, Ghanbarian A, Momenan AA, Hadaegh F, 
Mirmiran P, Hedayati M, et al. Prevention of non-
communicable disease in a population in nutrition tran-
sition: Tehran Lipid and Glucose Study phase II. Trials 
2009; 10: 5. 

30. van Rooij IA, Tonkelaar I, Broekmans FJ, Looman CW, 
Scheffer GJ, de Jong FH, et al. Anti-mullerian hormone 
is a promising predictor for the occurrence of the meno-
pausal transition. Menopause 2004; 11: 601-6. 

31. Piltonen T, Morin-Papunen L, Koivunen R, Perheentupa 
A, Ruokonen A, Tapanainen JS. Serum anti-Mullerian 
hormone levels remain high until late reproductive age 
and decrease during metformin therapy in women with 
polycystic ovary syndrome. Hum Reprod 2005; 20: 
1820-6. 

32. Piouka A, Farmakiotis D, Katsikis I, Macut D, Gerou S, 
Panidis D. Anti-Mullerian hormone levels reflect sev-
erity of PCOS but are negatively influenced by obesity: 
relationship with increased luteinizing hormone levels. 
Am J Physiol Endocrinol Metab 2009; 296: 238-43. 

33. Yildiz BO, Azziz R. Ovarian and adipose tissue dys-
function in polycystic ovary syndrome: report of the 4th 
special scientific meeting of the Androgen Excess and 
PCOS Society. Fertil Steril 2010; 94: 690-3. 

34. Jonard S, Dewailly D. The follicular excess in 
polycystic ovaries, due to intra-ovarian hyperandrogen-
ism, may be the main culprit for the follicular arrest. 
Hum Reprod Update 2004; 10: 107-17. 

35. Laven JS, Mulders AG, Visser JA, Themmen AP, De 
Jong FH, Fauser BC. Anti-Mullerian hormone serum 
concentrations in normoovulatory and anovulatory wo-
men of reproductive age. J Clin Endocrinol Metab 2004; 
89: 318-23. 

36. Chen MJ, Yang WS, Chen CL, Wu MY, Yang YS, Ho 
HN. The relationship between anti-Mullerian hormone, 
androgen and insulin resistance on the number of antral 
follicles in women with polycystic ovary syndrome. 
Human Reprod 2008; 23: 952-7. 

37. Nardo LG, Yates AP, Roberts SA, Pemberton P, Laing 
I. The relationships between AMH, androgens, insulin 
resistance and basal ovarian follicular status in non-
obese subfertile women with and without polycystic 
ovary syndrome. Human Reprod 2009; 24: 2917-23. 

38. Stanford JL, Hartge P, Brinton LA, Hoover RN, Brook-
meyer R. Factors influencing the age at natural menop-
ause. J Chronic Dis 1987; 40: 995-1002. 

39. Nahidi F KN, Vallaei N, Fazli. Studying incidence of 
menopause and its effective factors in Tehran. Pejo-
uhesh 2010; 33: 258-65. 

40. Karbalaee Ghomi M.determining onset age of menop-
ause and some effective factors on it in Tehran city in 
1997 [Dissertation]. Tehran. Tarbiat Modaress Univers-
ity. 1997. 

41. McKinlay SM, Brambilla DJ, Posner JG. The normal 
menopause transition. Maturitas 2008; 61: 4-16. 

42. de Vries E, den Tonkelaar I, van Noord PA, van der 
Schouw YT, te Velde ER, Peeters PH. Oral contra-
ceptive use in relation to age at menopause in the DOM 
cohort. Human Reprod 2001; 16: 1657-62. 

43. van Noord PA, Dubas JS, Dorland M, Boersma H, te 
Velde E. Age at natural menopause in a population-
based screening cohort: the role of menarche, fecundity, 
and lifestyle factors. Fertil Steril 1997; 68: 95-102. 

44. Abdollahi AA, Qorbani M, Asayesh H, Rezapour A, 
Noroozi M, Mansourian M, et al. The menopausal age 
and associated factors in Gorgan, Iran. Med J Islam 
Repub Iran 2013; 27: 50-6. 

45. Waylen AL, Metwally M, Jones GL, Wilkinson AJ, 
Ledger WL. Effects of cigarette smoking upon clinical 
outcomes of assisted reproduction: a meta-analysis. Hu-
man Reprod update 2009; 15: 31-44. 

46. Fanchin R, Schonauer LM, Righini C, Frydman N, 
Frydman R, Taieb J. Serum anti-Mullerian hormone dy-
namics during controlled ovarian hyperstimulation. 
Human reproduction 2003; 18: 328-32. 

47. La Marca A, Broekmans FJ, Volpe A, Fauser BC, Ma-
cklon NS. Anti-Mullerian hormone (AMH): what do we 
still need to know? Human Reprod 2009; 24: 2264-75. 

48. de Vet A, Laven JS, de Jong FH, Themmen AP, Fauser 
BC. Antimullerian hormone serum levels: a putative 
marker for ovarian aging. Fertil Steril 2002; 77: 357-62. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
7-

06
 ]

 

                               7 / 8

http://ijem.sbmu.ac.ir/article-1-1643-en.html


307/Iranian Journal of Endocrinology and Metabolism Vol 16 No.4 October-November 2014

Original Article 

Determination and Comparison of Estimated Menopausal Age 
Based on Serum Anti-Mullerian Hormone in Women with and 

without Polycystic Ovarian Syndrome 
 

Ramezani Tehrani F1, Minooee S1, Rostami M1, Hashemi S1, Azizi F2

1Reproductive Endocrinology Research Centre, & 2Endocrinology Research Centre, Research Institute for 
Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, I.R. Iran 

 

e-mail: ramezani@endocrine.ac.ir

Received: 17/12/2013  Accepted: 24/05/2014 

Abstract 
Introduction: Menopause is defined as 12 months of constant amenorrhea in the absence of any 

pathology. Right now there is no definite test to predict menopause age and the ovarian reserve 
evaluations are mainly implemented on the basis of sonographic and hormonal measurements. 
The present study was conducted to determine and compare the menopausal age in women with 
polycystic ovarian syndrome (PCOS) and non PCOS women based on anti-mullerian hormone 
(AMH). Materials and Methods: The present study is an epidemiologic case- control research in 
which from among 1019 women aged 20-40years, 208 PCOS women and 811 normo-ovulatory 
controls were selected as the case and control groups respectively. Data collection was done 
through completing questionnaire, clinical examination and lab test measurements. After age and 
body mass index (BMI) matching, AMH levels in relation to age were displayed in an interactive 
graph and SPSS software version 21 was used for statistical analysis. Results: Findings showed 
the mean age and BMI for case and control groups were 29.75 years – 27.1 (kg/m2) and 31.62 years 
– 26.1 (Kg/m2) respectively. Our results indicated significantly higher AMH levels in PCOS cases 
than in normal controls (P<0.0001). The estimated menopausal age for PCOS and non PCOS 
women was 51 and 49 years respectively. Conclusions: To conclude PCOS patients reach 
menopause two years later than healthy women. If the length of reproductive period in these 
patients is higher than that the healthy women, it may be possible to use this period for increasing 
the fertility likelihood. 

 

Keywords: Menopausal age, Anti-mullerian hormone (AMH), Polycystic ovarian syndrome (PCOS), Tehran 
Lipid and Glucose Study (TLGS) 
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