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>�* ��  .�� D�"E� ���6�' ��� ���  ,F�	/!�� ��

 G6H� �� �17- >6���	/�� �/��     	!� �/J�!K' 0!L�

�"#$ M/N�� ���- ����� �$�	( )5(.   7!�� )� ����N�

!!OP D�	�E �6!!Q �!!�+� R!!�	Q )� M�L/!!N*  �!!� � �!!��)

�S��� MN���T* �  ���U�	( :�	VO ��� )6( . 0L�

���� ��	� �)��)�� �� ,�	/�6/NO     �!��� �!���* �!�

 ��� .�� X
� ,�6Y/�� � ��Z[()7(   0!L� �!*� \

+� � U�	( �)��)�� �� ,A   �!��	� ��6* )6�� ���)

 R�$� ��� �/�	]� ��	$)8( .   	/!
�� ^6�!� �� � 6O ��

������ �"#$ ���-     ,�!�) �!� �"!N� ,��	* �� �$�	(

�* �6HO�      M/!N�� 	!� �!K�* 	!E� ,�	/�6/NO �� �6�

.��� �!!*� \���� �!!$�	(  0!!L� ��!!��  �!!T���#� ��!!�

 ���!��� )�	� �� �� ,�	/�6/NO   �!"#$ ��!�-   �!$�	(

M� �* _��  ���)9(. 

�Z��	"�� ��� 
*�( M!�* )� �T� �� ���� �/   7�	!O

+� 
*�6(    ��!�� �!��) �!�Z� )�    ��!�F���	��* ��!�

� .�� >�a� >6#� 0�� ���   ����#O��!�� )��)EPC   �!�  

Endothelial progenitor cell (  
�T!
O ;(�� � ��)A

  �!!!!* �!!!!��  ��6!!!!� U�	!!!!( �6!!!!� .bFGF   

)Basic fibroblastic growths factor (��  !OP ��� 	�E

>6#�  ����b���*  >��#O��!�� � c�& ���   �� -�F6!�d�A

�* �L�� ����  7�� 7��b�� 
*�(��Z��	"�� 	�eTO ��  ��

>6#� � ��� ��� �* :�� >��#O ��� )11-10.(  

  �!!!�Z� )� R/!!!
* �!!!�� 
!!!*�()PDGF  �!!!�  

Platelet derived growth factor ( ��!!!�� ���

>6#� �	T#�( � D	 ��*    B��	!� �� ���!
��-* ���

In vitro ���� 0L� )12( .PDGF  �� +� f6#� � ���

  �!* :!�	VO g#$ ��TN�� �Q ��  �!�� )13( . 
!*�( 

U�	!!!!!!( >��#O��!!!!!!�� �!!!!!!�� )VEGF  �!!!!!!� 

Vascular endothelial growth factor (   B!�6O �!�

>6#� )� ����N�    �!* h!�	O �!�    �#�!�� �!� � �6!� � 

7��6/�� )� ����N� ����* �� PDGF �* M�i�O �6��  ��

� 	�eTO ,�	� >�a� >6#� D	 ��*    � >��#O��!�� ��!�
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�T
O )14( .  7�!�b��PDGF   �!�
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� -!�� D�!a��S* �![a� ��

   ���!L* 0��-!�� �� ��� .�� .���PDGF  !�� � ,F ,�

 B�6O ,A �6/k��EPC�* g 6* ���   �6!V* �� ��	l

PDGF/PDGFR )Platelet derived growth factor-

Platelet derived growth factor receptor ( �!!�

    ��	!!l m	!!S* -�F6!!�d�A �� �	Ej!!* 
!!*�( ,�6!!�( 

)20-18 .( 7�!!�b��EPC  �� 	Ej!!* 
!!*�( ,�6!!�( �!!�

 7�	����� h�	OPDGF    :�!N�6k��� B��	!� ��  -!��

 ��� .���	l m	S*)21(.  
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  ��T!N�� �6"�� n�	NO 7��b�� � U�	( f6#� � ���

    	!� ,�	/!�6/NO ,6!*�6� D�	E� �a��S* 7�� �� ��"#$

   �!� .��o�!� 
!*�6( 7�� h�	O ���L* ��� .  )� p!�

�!!�6�� q6!!* ,6!!� )� �	!!�l ��!!� ��!!��O  �!!� .�!!�

6i�* �� �,�	/�6/NO,6*�6� 7�� ����)�� �   ,�-!�* ��

.6V� � +� 	� ,A 	E� �  ����)   
!*�6( ,�-!�*PDGF  �

bFGF .)���� �-�8� ��� :�� �� �	�l ��.  
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�/�� ���  ���aO24      6/�/!N�� )� ��/!N�� ��d!� )� 	!� D�

���� ���O ,�	�O �6/��� .     �,��K!&� �!� >�!L/�� )� p!�

D�   D�!* �� ��2     B��	!� �!VO �!/K�  �� ������/!��

��8 �   .�T!
��� D�!��6�' �     96!#( .�]!
��� �T!�-�
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���� �����]� )22(. D�   �!� �� !Q �6 ����!HO   �!�4 

 .�	l6   ���!� M�!NLO ���O .    ,�6!�� q6!��� )� p!�

D�  7�*�/� B�6O ��10  �&��)Alfasan( 7�)Z��) �

2 �&�� )Alfasan ( ��$�K& 
���3 D� )� .�	l   �!�

  
!!�( �!!VO  �!![�� ,�	!!� r��!!�  �!!�)OCX  �!!�

Orchiectomy ( �1 M� 
�( �VO 	]�� .�	l )  ��!o��

���T/�� ,��� �'�	  q	� (��/�	l ��	$ )23(.  

 
�( �� ��*6/������D� ��/��  .�����6� �
� �� ��

����.  ��!o�� �� 1   c�T!�  ��!N$ ��  �!�'�� ���!�* � 

96O�	T��� �[��  � ���� r��� ��  s!� �� �c�T� pk�

��Y� � 06 �� .�) ��Y� .M� �'�	  
�( ��� D�   �!�

 .�����6� �
� �� � ���!�      ��� 	!� ���T!� ��!o�� �!�

��'�� � 96O�	T���  
�( ��"� ��	� �*6/������ ��o��

�[�� ,�	� r��� ,��� pk� � ��     s!� �!� c�T!� ��

 ��Y�06 �� .�) ��Y� )24(.  

 �� 
�( )� p�3  ��6�2/0 �#�* �� �/�A 	/��6 :�O

D� �� �$�K& 
��� D�6& �� 7�#�� ���    R!��-O �!�

�� .2    D� �
!�( )� p!� �!/K�      �!� ��!��O �!VO �!�

  �!!�/�	l ��	!!$ ,�	/!!�6/NO .1 D� )� .�	!!l   ��!!�

 �*6/������� .�� )�5 �#�*    >6!#V* ,�	/!�6/NO 9	l

       �!� ,�!� ,)� 9	l6!#�� 	!� ��)� �!� �!o�� 7u�� ��

  ��!!��)�� D�6!!&1   	!!]�� .�	!!l�)� 1 �!!#�*  9	!!l

  	!!� ��)� �!!� �!!o�� 7!!u�� �� >6!!#V* ,�	/!!�6/NO

     .�	!l :!� �!� � �!��)�� D�6& �� ,�� ,)� 9	l6#��

	]�� 1/0  �!#�*  )�� �� 	!/��      ,�6!�( �!� �!o�� 7!u��

������� ��'�� �� ��# 	�) D�6& �� �    R!��-O �!
�

�� .M� .�	l �� 7��b�� �1/0 �#�* )�� �� 	/��   7!u��

# 	�) D�6& �� �o�� �!�'�� �� �� �    R!��-O �!
�

�� . D�* �� D�L��-O 7��21 ���� �*��� )�� )25.(  

24    R!��-O 7�	!�A )� p!� �(��� D�    ��!/�� �!�

 7�*�!!/� B!!�6O10  �!!&��)Alfasan(  7!!�)Z��) �2 

�!!&�� )Alfasan ( � ���!!� q6!!��� �$�K!!& 
!!���

���� �/
� ������/�� B��	� R"Q pk� .5  �!#�*   	!/��

D� g#$ )� ,6� �� �� �/�	l _�	� B�6O .  )� p!�

,6!!!!!� �	!!!!!�l� �!!!!!�6��  D�!!!!!* �!!!!!� �!!!!!�  

40 �*)A B�V* �� �L�$������ �����]� .�]
 .  �!� pk�

 D�*15 � �L�$��  ���3000  �!��O ��  �  ���O��	�6!�� 

���� F6K�	/��� )26( . ���O��	�6!�      �!� .�!� �!��O ��!�

 96!!#( .�]!!
��� �F6!!�6�-�� D�!!L�LVO -!!�	* .�]!!��*)A

���� .��/�	� ,��K&� �T�-� .  ���!L*PDGF  �bFGF 

D� ,6� ��    .)��!�� �-!�8� �!�� B�6O ��   �!� �	!�l  �

�!!!!i#u ���!!!!L* pk!!!!�  .�]/!!!!�� B!!!!�6O �!!!!�

Spectrophotometer .)���� �� �	�l.  

.��� �� �9	� B�6O �a��S*  ��-��SPSS  �Y!N�  �19 

)version 19, SPSS Inc., Chicago, IL(  �  ,6!*)A ��

��!!!!!*A �One-way analysis of variance   

)One-way ANOVA( ���� -����A.   ^6!� ��S� ���L*

 �a��S* 7�� �� >6"$ ��6* >��050/0 �� �/�	l 	i� ��.   

  

���	
 	
  

24 D� �R��-O 7�	�A )� p� �(��  � ���� �/
� ��

,A ,6!!� ���O��	�6!!� �!!��	l r�	Y/!!�� �!!� . )� p!!�

.��*A   �!�6�� �)�!�    hS!� ��!�PDGF  �bFGF   9	!�

,A .)���� �-�8� 0��*)A )� .��K/�� �� �� �� �	�l.  

 ���aO24  �� ��/N�� ��d� )� 	� D�4  .�	l6  ���O

  �!�/�	l ��	!$ .  
!&�' v��!!/� �-O )� p!� R!!�21  )��

 ,�	/�6/NO >��  ��1 ��� .�*A.  

,���  >��  �� �� ��6l1 �* .���
*   0��!� ��6�

.�� �*6/������ .�	l �� ,�	/�6/NO �i#u   �!VO �

 �#��� n"�* ,�	� r��� �#( �� �o�� 7u�� �� R��-O
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 �!!�a* 0��!!� g!! 6* ,�	/!!�6/NO  �!!i#u �� ����

PDGF     �!� M!� .�	!l �� �"N� 9	�)050/0 < P .(

D� 7��b��      )�� �!� .�!� ��!��O ��!�mg/kg/day 5 �

��a* 0��-��  �i#u �� ����PDGF    �!� �"!N� �*	�

.�� �*6/������ .�	l    �!o�� 7!u�� �� R��-O �VO �

���� . �i#u 7�]���*PDGF    R!��-O �!VO .�	l ��

 ��mg/kg/day 1     .�!� �*6/��!���� .�	!l )� 	/!
��  �

    )� 	!/�� � �!o�� 7!u�� �� R��-O �VO   �!VO .�	!l

 �� R��-Omg/kg/day 5      hS!� �!� D��!KO 7!�� �� �6�

��a* �* :��-� ����  ����)050/0  =P.( 

,���    >��!  �� �!� ��6l1     R!��-O ��!�� .�!*A

  )�� �!!� ,�	/!!�6/NOmg/kg/day 1   0��!!� ;!!(��

��a*  ���bFGF D� ,6� ��     .�	!l �!� �!N��L* �� ��

.�� �*6/������   �!� �!o�� 7u�� �� R��-O �VO � 

)050/0 < P(  )�� �!!!� ,�	/!!!�6/NO R!!!��-O �!!!*� �

mg/kg/day 5 �!!�a* D��!!KO  ,�-!!�* �!!� ����bFGF 

D� ,6� .�� �*6/������ .�	l ���   R!��-O �VO �

����� �o�� 7u�� �� .   �!�a* D��!KO 7�!�b��  ����

    � �!o�� 7!u�� �!� .�� ����O �*6/������ .�	l ,��*

 .�	!!lM!!�    �!!� .�!!� ��!!��O �*6/��!!���� .�	!!l �

NO ,�	/�6/mg/kg/day 5 �
� .���.  

  

���  

  �!�Z� )� R/
* ��� 
*�()PDGF (   �!�� 
!*�( �

 �)�� ��Z��	"�� )bFGF (M�* )�   	Ej!* 
*�6( 7�	O

�* -�F6�6T���6x� � -�F6�d�A �� ����� .PDGF   �!��

�* :�	VO g#$ ��TN�� �Q �� �� +� f6#� �  � ���

     >6#!� D	 �!�* � 	!!�eTO ,�!� >�!a� g! 6*  ��!!�

 +	�6!!* ��!!o�� � >��#O��!!��  �!!* �!!��  ��!!�  �6!!� 

)12 �10 �8-7.(  

 �6/k�� ,��� 	]��
� �a��S* ����aOPDGF  B�6O

EPC�* ��    >6#!� 7!�� �!� ����     �� 	Ej!* �#*�!( �!�

��/N� -�F6�d�A .�� �6 � ��  �!� 7EPC  .�!�	�l �!�  �

�* ,��� �6� hS� 	� �� ,F����A     M!N���T* �!*� ��!���

 >6#!!� 7!!�� ��� 	!!� ,�	/!!�6/NO 	!!E�  ,�!!�b�� �!!�

      �!� �!S��� �� ����!V* D�!a��S* � �!�� yY
*��

  ,6!!!b�� 	Ej!!!* �!!!�� 
!!!*�6(PDGF  D�6!!!& 

��� �/�	l. 

�!!a��S* ��  �!!i#u 	!!z�' �PDGF  ,6!!� 9	!!�

D� � �*6/������ .�	l �� 	� ���.�   R!��-O �VO �

,��� )� M(� ,F����A ��6l {�� �� �o�� 7u�� ��  ��)

,�	� �  �!�a* D�6& �� ���/���� �� ��)   	��!� )� ����

.�	l �6� 	/�� �� .  

 ����1 .�	
��
 � 
������ ���� Platelet derived growth factor (PDGF) � Basic fibroblastic growths factor   

(bFGF) �� ���� ��� ���
 ���� 
 

���� ��  ����PDGF   

)ng/ml(  

���� bFGF  

)ng/ml(  

M� - �o�� 7u�� 6/233 ± 8/681* 4/4 ± 0/49 

�*6/������� - �o�� 7u�� 8/163 ± 4/201 9/2 ± 0/50  

�*6/�������–mg 1 ,�	/�6/NO 5/266 ± 9/345  1/1 ± 5/43 

�*6/�������–mg 5 ,�	/�6/NO 6/62 ± 6/478  5/1 ± 6/48  
* .��� D�6& �� >��  7�� ���  7�]���*± ���a* c�	V�� ����.�� � ���.  

PDGF: Platelet derived growth factor; bFGF: Basic fibroblastic growths factor 
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D� 7��b��      �8�!� )�� �!� .�!� ��!��O 	� ���5 

�#�*  �� ,�� ,)� 9	l6#�� 	� ��)� �� ,�	/�6/NO 9	l

.����-� 0��-�� �� ����)�� D�6&  )� ��PDGF  � �6*

 D� �!� �"N� �i#u 0��-�� 7�� �/"�� �� ����   ��!�

,��� ,�	/�6/NO �����  ��))M� (�6� 	/��. 

* 	E� 	]���� �a��S* 7�� �n$�� ��   ,�	/!�6/NO �!"e

    U�	!( M�*	!O � �/��!� D	 ��* �� 	Ej* 
*�6( ���

 ,6b��PDGF �*  �!��� .Antus �  ,���!T��   ,�!
�

   D� �� ,�	/!�6/NO R!��-O �!� �����     �!� M�!L( ��!�

 hS� 0��-��mRNA .	�o�)  
*�( �PDGF  hS!� �

   �!* 0��-!�� �� 
!*�( 7�� �*	�      �!� R��!S* �!� �!��

�/��� �* 0��d� 7�� ���  ����)27(.  

�a��S*  B�6O �� ��Kolodgie    9�!o�� ,���!T�� �

�* ,�
� ���   	!� ,�	/�6/NO ,6*�6� 0��-�� �� ���

        �!� ��6#!� :!�	VO 7!�� �!� �!�� 	Ej!* 96�#O����

�S���  ��� 
*�( �PDGF ���  ����)28(.  

+� 
*�( �7�� 	� .�Z(  	]�� ���)bFGF �*  ����

>6#� )� ��   T!��� g! 6* � ��)A �K#/Y* ��� -�F6�6

�*  �6�)7( .�a��S* v��/� ��6 � 7�� ��   ,�!�� 	z�' �

.���� ��a* }�"O�� 9�( �  � ,�	/�6/NO R��-O 7�� ���

 �*	� �i#ubFGF D� �� �* 	� ��� ���� .  )� �!T�

�����V*    .)��!�� 9�!( �m	!Q 7�� ���    hS!� �	!�l

���� ��� ,�	/�6/NO � .�* ��&6O m	Q �� �6�   ��!�

� �� 
T
* 7�� ��OA��	l n�� �6V.  

  

����� ����  

�a��S*     �!� ,�	/!�6/NO R!��-O �� ��� ,�
� 	z�' �

D�  �*	� �i#u 0��-�� g 6* �	� ���PDGF   �!�

   ��!�) >�!�/'� �� � -�F6�d�A M�* 
*�6( )� �T� ,�6�(

�S���  D	 ��* �EPC �!* U�	( M�*	O �� ��  �6!� .

,��� ,�	/�6/NO �� ��� ���' �� 7�� D� ��)  	E� ��

(�N*  ,�	!� ,�	/!�6/NO �8�� )�� �� �"N� �	O�  ��)

  �!!i#u ��� 	!!�PDGF   	!!i� �!!� �� 7!!�� )� \����

�*      � ,�!*�� ��� 	!� �!/"e* 	!E� ,�	/�6/NO �� ���

������ )� �	�]
�� �"#$ ���- ���� �$�	( . 7��b��

�/��� �� R��S*  �!�a* }�"O�� ��a��S* 7�� ���   7�!� ����

 �i#u � ,�	/�6/NO ,6*�6�bFGF *�
� .���
.  

  

������� � ����  

7�z 	T
O )�  ,8�jN*� ��������, -�	* 

L�LVO!�D 6�6�-����F 7��� ��#�� )� :�� ��� 

�����!~ A��$!�, ��	�,� R'���� � �z	�#( 

)�!�� �!	 �!� �* �� �� ��#� � 	*�
' ��!7 �!d�0� 

�!��� 	���!�� &! ��������k� ���-l �* M����� . 
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Fibroblast Growth Factor (bFGF) and Platelet-Drived Growth Factor (PDGF) in 

Male Wistar Rats 
 

Farid Nasr-Esfahani1, Shaghayegh Haghjooy-Javanmard MD, PhD2, Maryam Motamer1, 
Zahra Sadat Mortazavi1, Saeideh Bahrani1 

 
Abstract 
Background: Angiogenesis is a determinant factor in the treatment of cardiovascular diseases. The 
purpose of this study was determining the effect of testosterone on the average concentration of basic 
fibroblast growth factor (bFGF) and platelet-derived growth factor (PDGF) as angiogenic stimulating 
factors in the blood of male rats.  

Methods: In this experimental study, 24 male rats were divided into 4 groups. The first group went 
under sham surgery (making incisions without doing any special work on rats’ bodies) and 3 others 
went under the orchiectomy (OCX). The first and second groups received 0.1 mg/day sesame oil as 
placebo and the third and fourth groups received 1 and 5 mg/kg/day testosterone, respectively. After 
21 days, the concentrations of bFGF and PDGF were measured in rats blood. 

Findings: The mean concentration of PDGF in rats in forth group was significantly more than those in 
third group (P < 0.05). In addition, the mean concentration of bFGF in third group was significantly less 
than the others (P < 0/05). 

Conclusion: Reduction of testosterone causes reduction of PDGF and it may be effective on decreasing 
the angiogenesis potentially. Different levels of testosterone had no effect on bFGF concentration. 
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