
  

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

����� 
��� �����	 � ���

�� ���
! � �"��# $��% &�'��
	  

&��	 &��(� )��� �  �*�+,- )  ��./0  �11) 	
	�! *3/4(  

  

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

����� �	 !"�� �#$%& '($ �	 )����*�
 
 ���� ����� ������ 

���� ��� �" �
��$���+�����
 "�,� �� ��  
  

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

� (���� ��	
  ��
��� ���� ������� ������� (���� ��	
  ���
�� ������� !�
�" � �#�$% &')* ������� ������

 �+�	�,-(" � �#�$% &')* ������� �./'0'�$12 ��	
  �+�	�, ���
�� 3 ������� !�
�4(���� ��	
   ������� ������

 �5)6
 �1�	,7 (+��� ��8 !�919:, $;	
  �5�10'���
 � $���������  &')*  �#�$%   ������� !�
�" � ���
�� 3    ���	1�

������ �	�
	 ��
����	  ����� �: ���% =���> ���	1� �4�4?@�-47���	A* B1�:
�8 	�;� � 
hormone@sums.ac.ire-mail:  

�����  
����� :����	
  ���
 ��� �� ����� ������� �� ������ �
����� � ���� ������
� �� �� , ����! �"���#$�
 	� �����%

����&'� 	(� ���������) �*+� .����	
 �*-� /0�� �� ��#�	1���) 2�3�	! � ����� 4�� ���� . 5���6 7�3� ��
��#	8�������� ,������ ��	� 9;�<� 	�����) =# ��	�6���! ������ ��#��� � �	�> �����	
 	�(?!    ���� ������
� 	� ��

�� ���� .�@��<� ��  � �� 	A�B C��3!D��E ��	� F��   �� ���G�6� �	�>)n= 8 ( 9#� �� �1D �� F�� JK L��� 
��E  � ��M N�
 �� �	�>JK ��	> ���� ��
	> 	O� �� ����M N�*3! � �#$P! ��	� ���>��� . 	�(?! 4�-�QR� SG% =�8 ��

����	
 =#	3! L��E� ���� ���� ��� ������� �*�� �� ��B �#���� 4�#������ 4��	�6���! ������ 	� ���T �   ��� �	�>
 L6�)U�� ��	>V ng/mL KD/X±YD/K.(F�� �8 �!��- ��  ��8 �� ���� ���	� �  ��6Z) [<6 4��	�'� ��	% ���# ������ 

�M ��	�6���! ���� ����	
 \�
 �1 ����� �� L0�� ��  �� L
�#�� �� �� �� �#�$
� 	�]�� 4���1  ���#)U�6 ��	> V J X/X 
p<4ng/mL ^Y/^±Y_/JX .(5� LG� N�
 9��` ���� �� L0�� �� ��	�6���! ������ ��$�� �	�> �LG� �� N0%   �	�>

���8 ���# ) a U��b` ��	>XY/Xp< 4ng/mL _Y/X±K^/c .( ������ ���	� ���G� �! ��	�6���! ������ ��$�� 4�����M  � 
�� �#�$
� U��  L
�#) a 5]� ��	>XJd/Xp< 4ng/mL YD/J±JJ/e(4 �� ��#�� ���8 ��`� Sf6 ) a 5�G� ��	>

XJd/Xp<4ng/mL Kd/X±eY/J .(�����	
 ���! �� S) , ������ ��$���� ���8 g#��! �� ��) F�� ��	�6���!  L
�#
) a 5�� ��	>XJd/Xp<4ng/mL Jc/X±Ke/X (F�� 9�
	> ��	% ���  �#�$
� h��� 4�0#	i �����	
 ���8 �� ��) ���

�OBZ� N��% ��6Z) [<6 �� ���#�� ��	�6���! ������  �#�$
� 9#� ��$�� 4�#�	> ,LG� ���� ��  ��� 	!T�� $�� �	�>
)$�6 ��	> a 5��XJd/Xp<4ng/mL ^e/J±ce/D .(�� 	O� �� ���M L6� �� g#��� �� ���! �� ����	
 �1 �6�  ���� ���

��6Z) [<6 	� 5����� ��j �� 4�����) � ���� k*�R� ������
� � �����#L���@
 �P��� �� � ��	�6���! ������   ���
F�� �*+�����! �� 	�(?! 	� ��� ���&> .  

  

�
��6 ��78
� :������ �	
�� ��
�� �	��	
�� ����
��

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

����� ���	
� :�
/�/�������� ���	
� �  :�/��/������� ��	�� �:�
/��/��  

  

�����

�
#��)  *�� �
  +,
- ./ �0&!
 �1��( ������� ��


�# 23� �

 �( � 4�� ��5
- 4��6 (
7
# ��
� . ��9� :�0#

)�
#��  ���� (�% 6� �;�� <�"��- � ���(� =�-��� �
  >��

�# ���� .�
#��)  4(�&!? @�A �������� B�/�- �C� 6� �
  ��

��
��

�
 

�
�

	

��

 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               1 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


���� ���	  ,��
�� � 
 � �����
��� ���� � ��	 
��� 
�� � ��������� 
���� �� 

  

  

�# �� �( �� �5� (�
# 6� ���/����
 D#�� ./ ����?  ��


��� ��E-��� �*F
/ ��
��&G� �����&,� � ��F ��
��,� ��
  �


�# �0��� .�
#��) !
� �
A .� ./ �� ���
 �� .& ��
��&)�

�# ��HI- ��J� �!07 �
#��) ����K? �?6�%� ��
xi�#   �0�
?

�# D�� >�� ���( (�% L&!�, M��A 6� .'  ./ �5�	 �( N�00/

�
#��) 6� �;��  �# D�� L�1&!# �
A .� �
 �� .� ./ �00/  �


�
#��) 4�00' (�6� ��
xii�#  �0�
? .�
#��) �O'�  �!07 ��


�
#��) �>7  �?6�%� ��
�0&!
 .�
#��)  ���(�� �!07 ��


����KP� �H� �������&!� �( ��O# ��5
- D	��# �� .��  .� �


�# �4(�/ *�/ �&���1# ��
��&)� � �!07 Q���K7  �0��
-

�0���� D��J- �� ��O#��5
- �R
5
�>�).�  

.#6S QT7 *� � �
#��) �6�,(�6� �M)
# ���?  ��


QT7 U
V3# �# D�� ��� 6� D�� ����? ���� . ��� �&��

�
#��)  �# Q)���( �� (
7
# +,
- �
  6� ����!� �(
�

��&)� �# ���� ��HI- Q"- �� �� �!07 ��
 �
( . =��5�%

QT7 �
#��) ��� D��1&# D�� ��HI- Q"- ����?   (�
# � �


�# <�
9 ��,�0- W���� 6� ."��&# ������� (��?. �X�# 

 Q,�L
 ��#6./ ����
��7 �( ��O# ��5
- � ����&7� �
A .� 

�# �?��6 4(�# ��� =S
�J# .5I!# ��� � ���� ��T# �00/   � �


�
#��) +,
-  �# ��? .Y,�� �
 (
� . �( Z
[
# ���

Q,� .&)�? ���� .J5�Y# (�
# ��
; .� ��?��
7 . ���

�
#��)   � �!07 *��� �� ���(�� �
L
 ��#6 �( �

����KP� ��HI- ���
;���.�  

.\�- W���� �� ���0 ) VNO (xiii ,4����? ���	 W����  ��


�# ��!	 .� �������&!� B�%� �( ��
#��) ��� . �( W���� ���

4���� �4�T	  � �	�
� �� =�&���� � Q,� .&)�? ���� ����
� 

Q,� `��-�� �( a
#S�-
G�
 � b��P�#� 6� �9�;.�  

�
#�

  4
"� �( LC� � �P0
��
 c��� �
  ���� �

d,�� .� �e&1# ��
W���  �# ��
#��) ��
 ��
�.� 

�
#��)  M��A 6� ��?6�%� ��
GnRHQ�!� �� LH/FSH  �

�# ��HI- b
�(��&,� � ���&,
&!- ��5
- ����K? . <���� .�

�
#��) ��&��  �
"# W��- ��?6�%� ��
(HPGA) xiv ��F( �� 

�# ��,
�  �� <����\- ��� B��J&# ��
��&)� .��&� �( ��00'

 ���� ��HI- Q"- >���# �0
(.�  

 M��A 6� �0��5�� ��
��&)� ��������&!� 6� �;�� �(

�
#��)  �# D#�' �
 ((�? .��&)� ��� 4(�# �������&!� �( �
  ��

D#�' �0&!
 ��&f�� �0��5�� .���- ����( .' �# �- ���� . �(

Q�,�!	 ��>�# ���
��7 ��� 4����? ���K� � ���
#��) 

4(�# 6� �-S�� � ���) .' Q,� ���
.���- ��   �
�0&!
.�  

 (
7
# ��� �( ���&,
&!- �
#�

 ����,$� ��>�# 

 � �!07 ��
��&)� L�C0- ���� ���# ���!� D#�� 4(�#

�# �0��/������
� ��!# M��A 6� �0��5�� ���� . �
#�

 ���

�# �
#��) ��>�# �� �X���) <�
9 .� ���
-  ��!07 ��


(��KP� ��HI- �0��5�� � �!07 ��
��&)� . ��HI- .J5�Y# ��� �(

�
#��)  � .��?��7 �
A .� �4(�# ����"9 g
# �!07 ��


L
�� <�
9 .� QT7 6� D�� ��
��&)� �� �f0/  6� �J� ����?

QT7  �P�#�	 4��( ����?) � L
(���F �L&T
 ��
6�� �(

LX� � Q!��(4��( � � .����� ��
��&)� ) L
( �L�0� ��
6��

L
(>��� � (4��( � �� ��&)�  .���% ��) � L
( �L�0� ��
6��

L
(>��� ( �,��� ���&,
&!- �
#�

 ����,$� ��>�# ��

��.  

��� � 	
�� �
  

����� ��	  :�
#��) �H� ��
&� .X0�� ����  ��


g
# g
# �� ����0- .� �� 4(�# ��
  �(�' �,��� �� ��


�# �# �	��A �!T� Q!���  � ���(� 6� ���� �
� +1) ./ ��

g
# i�� ��
g
# .� �� 4(�#  �0/ D1&0# �� ��
 . jT� ���

.CT"# �( D#�� � �>�) 4��
�( *� +,
- ./ Q,� .��?��7 

�# ��7 L
 6� ��
� . .��J- �f/�

 ��>�) 4��
�( ��� ���# �(

�# c��� ./ 4�� g
# �
� (
� g
# .� 4(�# ��
  �� ��


���� b�1&�� ..CT"# 6� �X� �(  .CT"# �( � �� g
# *� �
 � 

Q)�? ���� 4(�# g
# *� �P�() . ����V-k � l.(  
  

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

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               2 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


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

  

  mn

  

 
����' ������ ��	 ()�& �� ��� ���� ��  .
 #*+,� �-�� %"���& ��" 
$ ��	 /0� "& #� �1����

�� 23�$ %45  6�0 "& #� %&�� !" 7
3 � "�"&� ��$ &�5
 #��
8 "�
	 9: 6�0 "& #� 
� !" #$ #��
8 "�
	 60�"

&�5 (��;�.  

  

��) �
*8 :46���� ����  �
; ���&,
&!- ��>�# ���?

g
# �
; D�� ��� ��
 g
# W( ���&�� 6� ���?   W���� �


�� . W( 6� �&�5 ���# �( �5� *� (��	 ��>�# .� Q�
� �
 �(

�
; g
#  ���? ��.  

����"�� ����< :.�
 ��� .�
  +,
- ��
#�

 ��


Q�/  ��
Free Testosterone �������/ Q/�� 6� 4�� .��- 

���( (�% <�1�1"- >/�# +,
-  >�� ��&,����� L!�5
��&# �

 g�� .� � 6���� �6���ELISA46����   o��&� � ���� ���?

�0&)�? ���� ���#� D��"- � .�>�- (�
# 4�#� Q,( .�.  

.J5�Y# �(   � 6� �[�	p# QT7 �
; ���� �� g
  ���?

4��? �( �5�
&#  ���#6 b��7 a�,� �� ./ L
 .� .&!��� ��


�� 6� q3f# �
; �
  D�� .� ���? �� 4(�T&,� ��#� . �
 6�

 �( g
#kr�
; Q�
�   � �#� D�� .� ���?kr 4��? 

 ./ ���� .&)�? �C� �( ���#� D��"- � .�>�- ���� .��?��7

4��? ��� .#�(� �(  �
4(�( s���� �
�
; .g
#    i�-� �( �


 (�����&,� +���� Q"- ./ �-���
�	)kl � �X���- Q��, kl 

L
 ���0��� Q��,  (��	 ��#( ��0Flt�&��, .7�( (��? (

 �����P� �(
� 4�� 4(�#� ���� .�
; � �����P�  6� ���?

g
#  Q)�� .#�(� 4�# �
���� �- � �� 6�%� 4�#��- 6� �
.  

k (g
# ( .� ./ ���
 .� � �0&��( ���� �
#��) u�J# �

 4(�# g
# u�J# �()b�&0/ 4��?( Nl (g
#  +1) ./ ���


 �0&��( ���� 4(�# g
# �
#��) u�J# �() �( <�# .�

6�� .����( Nr (g
#  ���� �
#��) u�J# �( L
 ./ ���


 4(�# g
# u�J# �( 6�� .���� *� <�# .� L
 � �0&��(

QT7 D�� ./ �A�� .�  <�
9 ���? (��P� )QT7  �� ���?

QT7 W�� �� b�&0/ v$� D�Xf- M��A 6� ���?( Nw (

g
#  �� L
 � ����P� ���� �
#��) u�J# �( L
 ./ ���


QT7 4(�# g
#  ��(�/ ���? )�
;  6� j� 6�� ��5�� ����?

QT7 D��  <�
9 ���? Q)�?( Nt (g
#  <�# �( ./ ���


�P�#�	 , 4(�# g
# ��0/ �( .&T
 x� <�# .� N��(
�y (

g
# �P�#�	 <�# �( ./ ���
 , ��0/ �( .&T
 �( <�# .�

 N��(
� 4(�# g
#m (g
# �P�#�	 <�# �( ./ ���
 , <�# .�

 N��(
� 4(�# g
# ��0/ �( .&T
 .,p (g
#  <�# �( ./ ���


�P�#�	 , <�# .� �����6 6� �J� � 4(
� 4(�# g
# ��0/ �(

N��(�/ .���- �� .����� ��&)� .&T
 *� n (g
#  �( ./ ���


�P�#�	 <�# , .� �����6 6� �J� � 4(
� 4(�# g
# ��0/ �(

 N��(�/ .���- �� .����� ��&)� .&T
 �( <�#kz (g
#  ���


�P�#�	 <�# �( ./ , 6� �J� � 4(
� 4(�# g
# ��0/ �(

��(�/ .���- �� .����� ��&)� .&T
 ., <�# .� �����6. Nkk (

g
# &T
 x� <�# .� .' ���
 .���% ����6�) ��0' �( .

)�P�( jT� x� ����6�) ( �� .���% ��� x� ��&)� � .&)�? ����

��(�' .���-. Nkl (g
#  ��0' �( .&T
 �( <�# .� .' ���


 .���% ����6�))�P�( jT� x� ����6�) ( ��&)� � .&)�? ����

��(�' .���- �� .���% ��� x�. Nkr (g
#  <�# .� .' ���


�0' �( .&T
 ., .���% ����6�) �)�P�( jT� x� ����6�) (

��(�' .���- �� .���% ��� x� ��&)� � .&)�? ����.  

=�" �"��< ���:�
; ��� W��- ./ ��� .� �C�  ���?   6� �


p�� W���� �� g
#  , ��� ���#� {�"5 .�kr L
 .� 4��? 

 ��(
� .&!������ �� �0�g�� 6�   .� `
��# ���#� ��


4��? .&!��� ��
�� 4(�T&,�  ..!��1# ���� .J5�Y# ��� �( � 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               3 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


���� ���	  ,��
�� � 
 � �����
��� ���� � ��	 
��� 
�� � ��������� 
���� �� 

  

  

g�� 6� 4��? *� �� 4��? �0F �� �(  �- �
#6� ���#� ��


x��&#���� �&T7xv�� 4(�T&,�  ..!��1# ���� =�0�[ � �� �( 

  ���#� g�� 6� �P�( 4��? �0F �� �( �� 4��? �0F

Repeated measure test�� 4(�T&,�  .�� 6�  ./ �7

�
; ���?   6� �
p ���?��/ .� �(
� .&)�? <�
9 �� g
# 

 .)�A *� j������ >�5��� g��(ANOVA) .� �(
�� |�"9 

 �� .��f# ���#� g�� *� 6� Q�� ���
ANOVA 4(�T&,� 

4(�( �� �( ./ ��   .!��1# L
 �� ���#6 ���0- a�,� �� �


����.  

  

����� �
  

4(�( ���#� D��"- � .�>�- 6� 4�#� Q,( .� o��&�  ��


D9�	�# �� .J5�Y# ��� 6�   �( .9$; <�
9 .� ��
-

(�/ 4�
�f# ��6 ��
��(
�� � b��7:  

@5� (.!��1# � ���&,
&!- �
#�

 ����,$� |Y, 

4��? ���  ���� 4(�# �
#��) 4�00/ Q)���( N�
�� ��


QT7 D�� 6� D�� �4(�# g
# �
e	  D�� 6� �J� � ���?

QT7 ���? :�0J# <��T- .!��1# ��� �( ���( ��>�# �( 

4�00/ Q)���( 4��? ���&,
&!- ����,$� � ���� �
#��) 

 4(�# g
# �
e	)ng/mL rp/z±tp/r ( D�� 6� �J� 4��? ��

QT7  ���?)ng/mL nt/z±rl/w (  �f� 4�
�f#)zt/zp<( �

QT7 D�� 6� D�� 4��? ��� <��T- �5�  ���?)zk/zp<�  

ng/mL lt/l±tn/kz (4��? ���, ��  g�� �( �
 �( �


�0J# x��&#������% � x��&#���� �&T7 �- �
#6�  (
� ��(

) ��(
��k.(  

� (.!��1# � ��� ���&,
&!- �
#�

 ����,$� |Y, 

4��( ��
�� �4��( ��
�� � �0&!��  �.����� ��&)�  : o��&�

.!��1# 6� D9�	 �4��( � �0&!�� 4��( ��
��  � ��&)� 

 ��X# <��
�f# �
#6� 6� 4(�T&,� �� �.���������  ��� �?

4��? �( ���&,
&!- ��>�# ./ Q,� B�Y#  b�� ��
)ng/mL 

kz/k±pn/r ( W�( �)ng/mL tn/k±kk/y (4��( ��
�� � 

4��( 4��? ., �
 �� �0&!�� � b�� )ng/mL zn/z±lm/z( �

 W�()ng/mL kl/z±lw/z ( W
, �)ng/mL kw/z±ry/z (

�0J# <��T- .����� ��&)�  (��( ���()km z/zp<(�( � ./ �5�	 

 W
, 4��? �()ng/mL rm/z±yt/k (4��( ��
�� � �0&!�� 

~�
 �� 4��( 4��? ., 6� W��/ � <��T- .����� ��&)� 

�0J#  �f� 4��( ���()km z/zp< .(L
  ��f� o��&� ��0F

�# 4��? �� +1) �.����� ��&)� 4��( 4��? ., �
 ./ �0
(  ��


4��( W�( � b�� ��0J# <��T- �0&!�� ��
��   ����( ���(  

)km z/z p<) ( ��(
��l.(  

� (.!��1# � ��� ���&,
&!- �
#�

 ����,$� |Y, 

4��( ��
�� �4��( � �0&!��  �.���% ��� ��&)�  : o��&�

.!��1# 6� D9�	 �4��( ��
��  �4��( ��
�� � �0&!��  � 

 �P���� ��X# <��
�f# �
#6� 6� 4(�T&,� �� �.���% ��� ��&)�

 Q,� B�Y# ���4��? ./  b�� ��
)ng/mL kz/k±pn/r ( �

 W
,)ng/mL rm/z±yt/k (4��( ��
�� � �� +1) �0&!�� 

 W
, 4��?)ng/mL ly/k±wy/p (4��( � .���% ��� ��&)� 

�0J# <��T-  ����( ���()zkm/zp<( ��
�� W�( 4��? � �

4��( � �0&!�� )ng/mL tn/k±kk/y (~�
 ��  ., 6� W��/ 4��?

4��( � b�� )ng/mL wr/z±pk/k( W�( �)ng/mL lw/k±zz/t ( � 

 W
,)ng/mL ly/k±wy/p ( <��T- .���% ��� ��&)��0J#  ���(

 Q����)km z/zp< .(L
 �# ��f� o��&� ��0F  4��? +1) ./ �0
(

 .���% ��� ��&)� 4��( W
,)ng/mL ly/k±wy/p(,4��? ��   ��


 b��)ng/mL kz/k±pn/r (4��( W
, � � <��T- �0&!�� 

J#�0 .�1� � (��( ���( �4��?  4��( ��
 �  .���% ��� ��&)�

�0J# <��T- ~�
 �� ���( ' 6� W��4��?  4��( ��
 � �0&!�� 

 ������)km z/z p<) ( ��(
��r.(  

( (.!��1# � ��� ���&,
&!- �
#�

 ����,$� |Y, 

4��? 4��( ��
 �4��? � .����� ��&)�  4��( ��
 � ��� ��&)� 

.���% : o��&�.!��1# 6� D9�	 �4��?  4��( ��
 � ��&)� 

4��? � .����� 4��( ��
 � 6� 4(�T&,� �� �.���% ��� ��&)� 

 ., �
 ./ Q,� B�Y# ��� �P���� ��X# <��
�f# �
#6�

4��( 4��? � b�� )ng/mL zn/z±lm/z( W�( �)ng/mL 

kl/z±lw/z ( W
, �)ng/mL kw/z±ry/z ( �
 �� .����� ��&)�

 4��( 4��? ., b��)ng/mL wr/z±pk/k( W�( �)ng/mL 

lw/k±zz/t ( W
, �)ng/mL ly/k±wy/p ( .���% ��� ��&)�

�0J# <��T-  ����( ���()zkm/zp< .( ./ Q,� �/� D���

4��? �0J# <��T- .����� ��&)� .� `
��# ��
  L
 �� ���(

 �� .���% ��� ��
��&)� 4��? ., �
 ./ �5�	 �( �0&����

0J# �$&;� �P��X��  �0&��( ���() ��(
��w.(  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               4 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


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

  

  pk

  

   

  

  

  

  

  

  

  

  

 "�&���
 �#?����  ���0@A BC0 ��%�
8 D*$ ��
�0��?� ���"��  %4;;E 6���"& F�
�;E ��� � "�GH ��4$ %&�� ����
� 
6�I (�3 �� (+	 F%&�� =�� 6�I (�3 �� 4,$ � �
*8 �
*8 .������ ���0 
�  D*J��*� 
8±"�*,� ��C)  )SE± Mean  (

�� $45� . "& ����
� %4;;E 6���"& %�
8 � 4��5 %�
8 D*$ M@�)�NO/Np<%�
8 ��
$ � Q 6�I �� 4,$ � (+	 ���  "& �
*8
N
/Np< �;,� �� "�& 45�$ .6�I (�3 �� (+	 %�
8 D*$ M@�)� 6�I (�3 �� 4,$ %�
8 � �
*8  "& �
*8NO/Np< ��
$ � Q

%�
8 6�I �� (+	 � ����
� %4;;E 6���"& ��� 
*8 "& �N
/Np< �;,� 60� "�&) .* NO/Np< F† N
/Np<(  

  

"�&���'�#?����  ���0@A BC0 ��%�
8 D*$ ��
�0��?� ���"��  %"�& 
� ��� �%�
8 � �;�?$<  %"�& ��� �#��"4A "���"  .
������ ���0 
�  D*J��*� 
8±"�*,� ��C)  )SE± Mean  (�� 45�$ .#?���� �%�
8   R�
S �� �� !"�T "
U� !�4��1� =�"

60� #��
8 .�� ��1� V���� %�
8 #E 4;�&  !���� #��"4A "���" %"�& %�
8 #0 
� �$ �;�?$< %"�& ���
� W�& � ��� ���
�;,� %"�& W�0 %�
8 #E �X�H "& Q4�"�& �"�& �Y*� �$ �;�?$< ���
�  %"�& %�
8 #0 �� W�4E � !���� #��"4A "���" 
�;,� &"�4� �"�& .Z� �� ��1� V���� D*;: %"�& %�
8 #0 
� #E 4;�& �%�
8 �$ /�� Q#��"4A "���"  %"�& W�& � ��� ��� � 

�;,� !���� �;�?$<  4�"�& �"�&)NO/Np<.(  

0

2

4

6

8

10

12

14

*

†

**

*†

 �
��

��
��

�
	 

�
�


��
� 



��

��
�

� 
�

�
�

)
P

g/
m

L
(  

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

%�
8 ��  

0

2

4

6

8

10

12

�

 �
��

��
��

�
	 

�
�


��
� 



��

��
�

� 
�

�
�

)
Pg

/m
L

(  

 ��� ����	
��  ��� ����	

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

%�
8 ��  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               5 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


���� ���	  ,��
�� � 
 � �����
��� ���� � ��	 
��� 
�� � ��������� 
���� �� 

  

  

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
   
  

"�&���[�#?����  �%�
8 D*$ ��
�0��?� ���"�� ����0@A BC0  %"�& ��� �%�
8 � �;�?$<  %"�& ��� � "4A "���" 
\#+�
 .������ ���0 
�  D*J��*� 
8±"�*,� ��C)  )SE± Mean  (�� 45�$ .�� ��1� V���� %�
8 #E 4;�&  W�0 � ��� ���

%"�& �%"�& W�0 %�
8 �$ /�� �;�?$<  ��;,� !���� #+�
\ "4A "���"  %"�& W�& %�
8 � Q4�"�& �"�& �Y*� �$ �;�?$<   W�4E
%"�& %�
8 #0 �� ��� #+�
\ "4A "���" �;,� !�� &"�4� �"�& .Z� �� ��1� V���� D*;: %"�& W�0 %�
8 /�� #E 4;�& � "���" 

D� #E 60� #+�
\ "4A %�
8 �$ �� %"�& W�0 � ��� ��� ��;,� !���� �;�?$<  %�
8 #*�$ � &"�& �"�& %"�& ��� � "4A "���" 
�;,� !���� #+�
\ %�
8 W�4� Y*� �$ �"�& %"�& ��� � 4�"�4� �;�?$< )NO/Np<.(  

  

  

  

  

  

  

  

 

"�&���]�#?����  %�
8 D*$ ��
�0��?� ���"�� ����0@A BC0 � %"�& ��� �%�
8 � #��"4A "���"  %"�& ��� � "4A "���" 
#+�
\ .������ ���0 
�  D*J��*� 
8±"�*,� ��C)  )SE± Mean  (�� 45�$ .�� ��1� V���� %"�& %�
8 #0 
� #E 4;�& � "���" 

%�
8 �$ #��"4A ���%"�& W�0 � W�&  ��;,� !���� #+�
\ "4A "���"  4�"�& �"�& .Z� �� ��1� V���� D*;:  %�
8 #0 
� #E 4;�&
%"�& �%"�& %�
8 #0 
� �$ #+�
\ "4A "���"  ��;,� !���� #��"4A "���"   4�"�& �"�&)NO/Np<.(  

0

1

2

3

4

5

6

7

8

9

 �
��

��
��

�
	 

�
�


��
� 



��

��
�

� 
�

�
�

)
Pg

/m
L

(  

� ����	
 ����  ��� ����	

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

%�
8 ��  

0

2

4

6

8

10

12

 �
��

��
��

�
	 

�
�


��
� 



��

��
�

� 
�

�
�

)
pg

/m
L

-1
(  

 ��� ����	
�� ��� ����	

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

%�
8 ��  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               6 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


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

  

  ��

���  

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

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

�./  ���	 0*	 �� 1��2, �� 1�(�) �� �!+� ��3)

��4$
� �� �*� 1�( 
�$ ���� �5��
� $
 �� 1	 6�$75$ �
�$  8
���

�./ &29 �� 1�(�) �� �!+� 1�( ��$� :�;�$ $
 ��3)  %$ �
�$

#3��< 1��2�=< -�� 
�
$�
*>�� ��, .���;, ��;3�� 
� ��� 

+�/1	 @9�� 1 �*4 �*	
*� 1��2�=< -�� �� 


��� 6�$75$ �(���*�+, .A� B*�*	 #�$  ��$ 1;���� �� *�

��
(� ��� �� �$
�C2� ( D��

�( �� 
�$.��  

 E�� 
� �$
�F2� ( �((GHH� 
��5
 �I 
��$� ���� 

 %$ 15�I ����J	 �*/( �� %�3� �� ��+	�� 0*	 1+�/


*��/ �� 7K	 
� �(���*�+, �*	
*��
$�  . ��>$ �����

L3� 1���*� %�3< 
'�5 ����� �� �
4  �$�� 1+�/ �3�$M/ ��*)

���	  
�
$
� �� .��   N�*, �
4 
3�*, �(���*�+, �� A� ��

��(
( �� A� ( �O3� 1+� ��� P %�3� 1���*� %�3< 1��3234 


�
$� . �� 19*��	 Q$�3RS, ����	 ��+	�� 1�T$( Q�U4�,

�� 
��5
 2/ %$ 8�
$� �� ��
3�*� �V�2, ( 1F��7� @9�� �"

�./ 
��5
 ��
3+3� W��< ���3)  6��I 73� ( 1�*	
*� ���

1	 12/�X, ���
��5
 ���).�  


��5
  �*	(�5 �� ��+�$( ���  1	 ��  
��$*, �3RS, �U,

��(
( 
��3Y� 
$�' 73� 1+� ��� . ( �<*� E�Z	 �$*�9 ��


� 1C3	*,���(
*� ����3+	 �� 
�
J��	 �$
�C2� �$
$
���+< 

 �� [*��	 �3+	 �� $
 1�$*�4 ( 1���3� V$*� �� �
$� �*/(

�*	(�5  1	 N!,�	 �� 
�I.�A�   N�*, �� 1��(\< 
� #3�]

 E�� 
� �$
�C2� ( �$(*��GHH^ �� 
4 ��$� ���� 
4 :�;�$ 

�*	(�5 1	 _2� _� ( �� ���  �$
�, 6�$75$ @9�� 
��$*,

E*"�  ���GnRH
�*4  .�*> ��S+	 #�$ 6�$75$ @9�� LH ( 

 1+�/ ���
��5
 ( �(���*�+, �*	
*� �;3�� 
�

1	 
�*4.�   

��2� �����	 
� �� 
*` � -�� �
4 �
���	 ���� 

 1��
�$( ( 1+�/ ���
��5
 �3RS, �U, �(���*�+, �*	
*�

1	 
$�' �./ ���
��5
 �� �*U� �� 8��3)  1�� ( ��3)

L3� �5��
� �(
� a ���	 0*	 �*	(�5 �5��
�  b��U, ��*)

1	 @9�� a 1+2� ( 1�$*�4 �1���3� 
���	 1+�  -�� �� �*4

�c�=	 &��' %�` �� �(���*�+, �*	
*� 1��2�=<  �$


��� 6�$75$ .  

 E�� 
� �$
�F2� ( :��$�)GH�d e�!��f �I 
���I ��3� 

�./ �*	(�5 6�I A��� �3RS, �U, ���3)   1��3234 �$*	 ( ��


*g 1"���, :$
�$ %$ -4��	1	 Q ��3) . #�$ %$ 1>��

�*	(�5   
$h�5 �3f -4��	 #��I(

3� ��� i� &	�4 ��

1	 �� E�J��$ �I 
�4��  V�2, :7"�+	 �j��k	 _�/ �� ��

1	 _�/ (� #3� 1F�735 
4��.�� 

�����	 
� �� ��S+	 #�$ �� �/*, ��   �1	 ����  �$*,

�*	(�5 �3RS,  1��2�=< -�� �� $
 
$h�5 1+�/ ���

 �*	
*��3���5 �;3�� 
� ( �(���*�+,  0*	 1+�/ ���

 ��� 1�
�� ��) �*� NJ5 �� 1�(�) b2� �� 1�
�� #�$

 :�;�$ �
���� �5�� 
� m*nk	 _.' b2� �� $
 ���	 0*	


4(1	 �  ��(�) #�$ 
� �� 
3�
 �;3�� #�$ �� �$*,

�*	(�5 �./ &29 m*nk	 ���  �� 0*	 �� 
$h�5 �3f ��3)

 ��3RS, ( ��$ �
3��� �*	
*� 1��2�=< -�� ��

�(�) 
� 1�( 8��$ ��4$MY� �(���*�+,  #�$ ��
�� ���

 �*	
*� 1��2�=< -�� ( �
4 &29 �
$( A� �*	(�5

��$ ��$� 
$�' �3RS, �U, 63< %$ 63� $
 �(���*�+,.  

�����	 V��$ �� 1��� 
� �$
�F2� ( D��

�$( N�*, �I 

 E��GHHpW��< �I 
4 qk�	 �
4 :�;�$  < ��� �$
$
���+

�*	(�5 �� ���	 ( �� ���;, �$73	 #�5
 r�� �� ��� ��� �� 

1	 &3X+, �*	(�5 �� �
*	 
� 
*��/ 
�*4.��   

�����	 %$ �
	� ��� �� �����  ��� 
� �$
�F2� ( 7	$��$

 E��sdds�*	(�5 ��$ #F2	 �I �$� ����    ��;�$ @9�� ��

� �� 8�*4 
$�
�� ���% �*	
*� -�� 
� 1,$�33K, �I �*U

���	� @9�� �� #�$ �%��  �� ��$
��	 ���
��5
 E�29$ �$�� ��

�*4 ��4
�%�5 
�*, :�Y��.�������	 
�  � 73� ���� 

�
(� 
� �I 
4 �
���	 � 1��2�=< -�� ��
$�
�� 

��.� 
� �(���*�+, �*	
*� � 6�$75$ �
$�
�� :(� ( E($ 

1	 ��.� 
� �I 1��� 
� �
��� �&��' �$73	 �� :*�  1X/*, 

1	 6��I  �*	
*� 1��2�=< -�� E�� �� �� 1�( �
���

�
(� 
� �(���*�+, � �(�) ����� �� �!+� �
$�
�� 

1	 6�$75$ 
��4 
��� .1	 ���R ��S+	 #�$  Q$�33K, �I 
�I

���	 
$
�$ �*	(�5 � �*	
*� -�� �� ��$ ��+�$*, 
$�
�� 

�
$MY� �3RS, �� 
*��/ .
*� �$73	 �/*, &��' 6��I �*	

��.� 
� �� �(���*�+, � t"�	 #�$ 
�u	 �
$�
�� :*� 

 %(�� �$�� �
4 ���	� E�� 
� �� 1�$�Ug 0*	 �I ��$

1	 ��$

< ���
��5
  ���
��5
 �$73	 �Y�� v�` %$ ( 
4��

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               7 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


���� ���	  ,��
�� � 
 � �����
��� ���� � ��	 
��� 
�� � ��������� 
���� �� 

  

  

�./ 1	 6��I Q
	 #�$ 
� $
 ��3) �!'$�	 �, 
��  ���

��3Y� Q
*g 

< v�` %$ ����3� 1��
�$(.  

�����	 
� ���� �*	(�5 �3RS, 1�
�� �$�� �  ���

 %$ 
�� #3�($ �$�� ��(���*�+, �*	
*� �$73	 �� 1+�/

�*	(�5 NJ5 �I 
4 ���.��$ 1+.'  
� ���	 1+�/ ���

 �"2/ %$ 
$M) �3RS, &	$*9 ���� ( ��3Y� 
$�' �� 0*	 
�3�>$

i��U, ���
�4�� ��4$
� 1���>� �1+2� ( 1�$*�4 �1���3�  .

 �
	� ��� �� ����� �*	
*� 1��2�=< -�� �I 
��$� ����

 6�$75$ 
��4 �(�) �� �!+� 1�3��( #3�] 
� �(���*�+,

1��	 1	 �
$� 
��� . 
� �*	
*� #�$ 1��2�=< -��

�
(� �./ %$ &!' ��� �./ &29 %$ 
�� 1�� ( ��3)  ��3)

1	 ���� ����3� 6�$75$ ��3� �I 
�� �) ���� �3RS, 

i��U, ���1	  
4�� .*� �$73	�
(� 
� �(���*�+, �*	
 � 

�
��I �5��
� �(�) �� �!+� ��$

< 
��5
 � �� �*	(�5 

1	 1X/*, &��' 6��� 1��X�, 
��� �/*, @9�� 6��I #�$ �� 

1	 �$
�%�5 �� 

< ���3� ���) . ��$� 
$�' �� �I 
4 �
���	

 �*	
*� 1��2�=< -�� �!��f �$
�%�5 
��I 
� 

< 0*	

$75$ e$�
;	 �(���*�+,1	 6�  #3!	 �*> ��S+	 #�$ �I 
���

�*	(�5 &��J�	 �3RS,  A�+3� �� �$
�%�5 %$ �
4 �$%� ���

1	 

< 1���I(
�$ 
4�� .  

  

����	
��
  

-3�w ����'� %$  �`�> �� xM;�	 �*�+	 ( �7�79 y$

 �� 1�$�

' ( �F�, 1,�J3JU, z�` #�$ �$�/$ 
� �
�F2�

1	 &29 
��.  

  

  

  

  

  

References 

1. Cohen-Tannoudji J, Lavenet C, Locatelli A, Tillet Y, 
Signoret JP. Non-involvement of the accessory olfactory 
system in the LH response of anoestrous ewes to male 
odour. J Reprod Fertil 1989; 86:135-44. 

2. Wyatt TD, editor. Pheromones and animal behaviour: 
communication by smell and taste. Cambridge: 
Cambridge University Press; 2003. 

3. Cardwell JR, Stacey NE, Lang SLC, Tan ESP, McAdam 
DSO. Androgen increases olfactory receptor response to 
a vertebrate sex pheromone. J Comp Physiol A 
Neuroethol Sens Neural Behav Physiol 1995; 176: 55-
61. 

4. Hoffman GE, Lee WS, Attardi B, Yann V, Fitzsimmons 
MD. Luteinizing hormone-releasing hormone neurons 
express c-fos antigen after steroid activation. 
Endocrinology. 1990; 126: 1736-41. 

5. Wysocki CJ, Dorries KM, Beauchamp GK. Ability to 
perceive androstenone can be acquired by ostensibly 
anosmic people. Proc Natl Acad Sci USA 1989; 86: 
7976-8. 

6. Wilmer P, Stone G, Johnston L, editors. Environmental 
and physiology of animals. 2nd ed. Malden: Blackwell 
Pub; 2005.  

7. Cooper HM, Parvopassu F, Herbin M, Magnin M. 
Neuroanatomical pathways linking vision and olfaction 
in mammals. Psychoneuroendocrinology 1994; 19: 623-
39. 

8. Dellovade TL, Hunter E, Rissman EF. Interactions with 
males promote rapid changes in gonadotropin-releasing 
hormone immunoreactive cells. Neuroendocrinology 
1995; 62: 385-95. 

9. Wood RI. Integration of chemosensory and hormonal 

input in the male Syrian hamster brain. Ann N Y Acad 

Sci 1998; 855: 362-72. 
10. Graham JM, Desjardins C. Classical conditioning: 

induction of luteinizing hormone and testosterone 
secretion in anticipation of sexual activity. Science 1980; 
210: 1039-41. 

11. Vandenberg JG. Pheromones and mammalian 
reproduction. In: Knobil E, Neill JD, editors. The 
Physiology of reproduction. 2nd ed. New York: Raven 
Press; 1994. P. 343-59. 

12. Abrams DC. Father Nature: The making of the modern 
dad. Psychol Today 2002; 35: 38-47. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                               8 / 9

http://ijem.sbmu.ac.ir/article-1-379-en.html


115/ Abstract ������������	�
���
����	�
�����������������
��	�������
��

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

���

 

 

 

  GG^

 
 

 

 

 

Original Article 
 

 

 

Effect of sexual pheromones, and sexual and paternal 
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Abstract 
Introduction: Pheromones play a major role in the sexual and social behavior of animals. The 

main sources of pheromones are urine and paracrine secretions. Pheromones can affect the 
mammals reproductive physiology. The vomeronasal organ (VNO) is located in the base of nasal 
cavity and VNO has some effects on amygdal; stimulating the amygdal hence could affectthe 
mammal's sexual behavior. Through the neuroendocrine system, testosterone is a safe parameter 
to measure and compare the effects on the sexual behavior. With regard to the neuroendocrine 
system, testosterone is a safe parameter for measuring the effects of pheromones on sexual 
behaviors. In this research, we have investigated the of pheromone interaction on sexual behaviors 
such as intercourse, mating and being near a pregnant female, also paternal behavior after 
children's birth, have been investigated. Materials and Methods: The effects of sexual pheromones 
were determined with a special cage without any sensory stimulation interference, such as visual, 
auditory, tactile senses (3.58±0.38 ng/mL). Results: Proximity between a female and a male rat 
increased plasma levels of testosterone rapidly(10.59±2.25 ng/mL, P<0.01). Mating caused a 
decrease in testosterone levels comparing to premate groups (4.32±0.95 ng/mL, P<0.05). During 
pregnancy, the testosterone levels increased up to the second week (6.11±1.58 ng/mL, P<0.017) 
then decreased rapidly(1.65±0.37 ng/mL, P<0.017). After birth of children, the father rat 
testosterone levels decreased gradually (0.36±0.14 ng/mL, P<0.017). But the presence of the father 
rat's near the strange child rat, the plasma levels of testosterone to increase significantly 
compared to the increase in mating groups(8.46±1.26 ng/mL, P<0.017). Concussion: These findings 
suggest that female sexual pheromones and different fatherhood and sexual behaviors, directly 
affect plasma levels of testosterone and can subsequently affect mating rats' reproductive 

activities. 

  
Keywords: Sexual pheromone, Testosterone, Sexual behaviour, Paternal behaviour, Vomeronasal organ 
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