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Abstract 
Background: MicroRNAs (MiRNAs) are 21-24 nucleotides which have different levels of expression 
between tumors and normal tissues. In this study, we analyzed the expression level of miR-370 in 
different stages and grades of human breast cancer tissues compared with adjacent normal tissues.  

Methods: In this case-control study, the expression of miR-370 on 22 tissue samples (tumor and 
normal) from patients with breast cancer was investigated via quantitative real-time polymerase chain 
reaction method. 

Findings: miR-370 expression showed a significant increase in tumor tissues compared to normal 
tissues (P = 0.001) as well as in cancer tissues at stage III (P = 0.004) and grade 3 (P = 0.011) than in 
other stages. 

Conclusion: According to evaluation of miR-370 expression in different stages and grades and its 
relation to more advanced tumor stages/grades, it can possibility act as oncomiRNA in breast cancer. 
It may be suggested as a prognostic biomarker or therapeutic target in breast cancer, too. 
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�� *+� .%=

  )��U��H'�
�4 P�� �� ("��'�6�9Greiss reaction  �

�� �7'�A
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)ANOVA with repeated measures  5�86���� (

�D'% .050/0 < P )# 
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 5�
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�E �����" ) 9� - -��>"; �
 ����, 

�FG��2 <�= �#$� �� ��" �?$ �* 
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� .#�2 ���(  3�4( �� �� ��$35 .��/ )�( �4�+����, .��B( �� ���2"# �C
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Abstract 
Background: Nephrotoxicity is the main side effect of cisplatin (CP)-therapy which is induced by 
oxidative stress. Nephrotoxicity is gender related and limits the cisplatin treatment. Therefore, it is 
essential to prevent or to ameliorate cisplatin-induced nephrotoxicity via administration of 
supplementations. This study was designed to investigate the effect of L-arginine (L-Arg) prophylaxis 
and treatment on preventing cisplatin-induced nephrotoxicity in male and female rats.  

Methods: Sixteen male and twenty female Wistar rats were divided into eight groups. Groups 1 
(male) and 5(female), as positive control groups, received cisplatin (2.5 mg/kg/day; Intraperitoneally) 
for a week. Groups 2 (male) and 6 (female) received L-arginine (150 mg/kg/day; Intraperitoneally) as 
prophylaxis for 3 days, and cisplatin was administered from the day 3 for a week. Groups 3 (male) and 
7 (female) received L-arginine, as prophylaxis for 3 days; and cisplatin was administered from the day 
3, for a week, without withdrawal of daily L-arginine administration. Groups 4 (male) and 8 (female) 
received cisplatin and L-arginine simultaneously for a week. On the day 10, blood samples were taken 
and kidneys were prepared for histopathological investigation. 

Findings: L-arginine administration did not changed the measured parameters from positive control 
group in females. Simultaneous administration of cisplatin and L-arginine decreased serum levels of 
blood urea nitrogen and creatinine as well as intensity of renal tissue damage in comparison with 
positive control group in males (P < 0.05). In addition, it ameliorated kidney weight in comparison 
with positive control group in male, insignificantly (P = 0.20). No significant difference was observed 
in tissue nitrite level among male groups and L-arginine treated male groups had body weight loss 
more than positive control group (P < 0.05). 

Conclusion: Simultaneous administration of L-arginine, as nitric oxide precursor, and cisplatin could 
ameliorate cisplatin-induced nephrotoxicity in male gender through improving endothelium function. 
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 (���)%* + 

   �3���� ���� ���� ������$�� �������  ��?��'������� 
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NTCP: Normal tissue complicationprobability 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /339 ���� /�����  !� 1394 951 

������ �	�
� ��� ��� ����� 	� �����
���	 ���� � ��  �������� ����	
 (���)%* + 

 ����4�4)5$�, 6/�' . Spearman &��� 1���( ���)*�  %�,�	�$+ ���� � �7 �8��"�/��� ��  

NTCP ;<�7� 1:�42  

NTCP ;<�7� 1:�42  
��#�"��  

 �����	&

'(��  

 �����	&

*)  

$�%  +	( �

'(�� ,-��.�  

$�%  +	( �

 ,-��.�*)  
'(�� /.0   /.0*)  

�)<8�)2  00/1              

(��� �)28���  52/0 -  00/1            

 �)28���?>  50/0 -  87/0  00/1          

�= (��� AB6�+� @�� 3  33/0 -  32/0  34/0  00/1        

�=  AB6�+� @�� 3?>  30/0 -  26/0  29/0  795/0  00/1      

(��� �+C  43/0 -  07/0  16/0  09/0 -  08/0 -  00/1    

 �+C?>  46/0 -  22/0  22/0  10/0 -  09/0 -  87/0  00/1  
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Abstract 
Background: This study aimed to evaluate the effects of treatment strategies and patients' 
demographics characteristics on normal tissue complication probability in head and neck radiotherapy 
using the Lyman model. 

Methods: 78 patients with head and neck cancers who had finished their period of treatment in the last 
three years were investigated. The available information in the CorePlan treatment Planning system 
for each patient was gathered. Finally, the normal tissue complication probability (NTCP) was 
determined from the dose received to the target volume and the irradiated volume using statistical 
model used in the CorePlan treatment planning system (Lyman model). In this work, descriptive 
statistics such as mean and proportion was applied to describe the data and Mann-Whitney, Kruskal-
Wallis, and Spearman correlation-coefficient test also were employed. 

Findings: The normal tissue complication probability was found to be strongly influenced by the 
position of normal tissues to radiation. In addition, a significant relationship was observed between the 
tumor and its adjacent normal tissues (P < 0.050). Complication risk of thyroid and dose increasement 
was significantly correlated (P = 0.004). There was no significant relationship between the age group, 
sex, stage of tumor, treatment type and normal tissue complication probability (P > 0.050). 

Conclusion: According to our findings, there was a significant relationship between the tumor 
location and the normal tissue complication probability. Thus, optimization of treatment planning 
system and use of appropriate equipment are useful in improving the symptoms of head and neck 
cancer after radiotherapy. Using high-dose radiation for head and neck cancers should be evaluated to 
protect thyroid, especially when the tumor is in the neck. 

Keywords: Radiotherapy, Head and neck cancer, Normal tissue complication Probability, Dose 
volume histogram  
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�� �+��   .��/�

H(� �Y �E �� �,�� ��!  ��� �6�/� �
 �����    �/=
  ��/��� ���B �� ��s,� ��(�P� ���P� �
 �2�25� T
�� 7*
  ( ��,/S� ��E Q*� �P'�( ���� �*�S� +� ����S
 ���

H(� �� �,�� ��! 3Z �����   �� Q/*� .���� �= �� �!
  ��� +� �/E�X
 ��P�% ��%( �� ��� �4�=  �/=   �/!

 ������' t6�
    �/� 7/�,l $,*��/p4� 3��    �/
 .��/�
    ���/
 q�/2;� �/�(� 7�,l $,*��p4� ��#�� Q��!

�� ���� �
 �+��� M�L��5� ��)� ) �(�12.(  
     T/*+�� �/
 ��[/E��0N� ��/!�,����B �� �*�% 3Z +�

 �/�� `����     �*G�/
 F�/�� +� ��*�/��E ( �/-*�,-4� 3�
  ��0N/� ��*���E ( �-*�,-4� 3���� T*+�� ( ��������

       �� �/!�(�,-4� +� �/��&
 I�/�Y 7/* �/	�P� �/
 �u��

3����   �/P4�;� �(� Q/*� +� .���� Q.*��B(�,-4� ��!  �
   T/*+�� ���/
 ���&
 ��!�,����B ����
 "�! �
 �_�=

3���� `����    /��E ( �/-*�,-4� ��/!   ��/b�� �/
 ��*�
 H(� �//
 ��// �//	�
 �������//� ��//!����� 3�//���

�� ��)� �*[B� �.E+�
 Q.*��B(�,-4�.  
  

��� 	
  

RB +� ��(�� �
 M�P4�;� �� e�m�  �/Ev*(  ��/! 
�@�m,�� 3�����
 ���� ����� �� ��P4�;� 3�����
  �


�+��//� � ��//��� 7//Y�� �//,��) +� 5 �,�//� (�//,� ( 
�*�!����� �� �
 �E+�� ��- �,	�E �� (   ��,/�[E ��

w�! ��E 3����  �/@��  3Z ���/
  �/! ��  �/b  �/,	�E 
��. ���
 ���( �P4�;�  ��/� . �� �Q*��
�/�
  �/P4�;� � 

�+��� ( �*(�m� +� ��_�= ����� ����! ��! 3 ����
 
����� ����� �������� �	�
 �� �
  �+��/� �  +� �/,�� 

5 �,�� �,� �� w�! ��E 3���� �*(��� *� 3����  ��/! 
�p*� ���
 3Z �! X*�)� ��. ���
 ���J,�� ��. 

+� Q�
  ��/� �����
�*�m� ��!����� ��  ��/P4�;� 
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7* ����� �� ��&,� ��6�� 7* �����  �/	�
  ��/ �� 
��&,�  A�/�  �/B (  7/*  ��/��� ��  �/�=� � 3��  ��/B 
���� ���
 .�p�! 3�����
   (�) �/!����� Q*� �����

���
 7* ( �'Z ����
��(�5� �� $�� �  ��� �50-40 
RB (1�� +� �p�!��!  �/
  X/���  �/=��%   �l�/4�-�
3�,�����
 ���� ����� (��) 3��&�   �*�/_� ��	 [�� (

.��� q�d,� ���!�EZ  
����! � �	�
 ( ����� �
 ���J,�� +�  �*(�/m� MRI 

)Magnetic resonance imaging �/�� �
 (  �/�Z . �/
 
Q*� `���� �� +� 3�����
 ����� ��!�����  �/
�'   3�/���
�
 H(� Q.*��B(�,-4� �.E+�
 ��*[B�  �/
  ��/b��   �/


��� 3��(Z �	��E�B�� +� �����  �/*G (  ��/!  "��/#� 
�3Z �*�m� MRI   ���J,/�� �/
 +�  $,/S�� 3 MRI  O/S� 

)Trio, Siemens medical solutions, Erlangen, 

Germany (��) �//���� ��//�� 3�,//�����
 �� ��//%�� (

3��&� �,	�E �� .�*(�m� MRI �� ��  Q/*�  ��/2=��   �/

��b�� ����
 ��p�!� �	�
 �� ��&�� ����  �*(�/m� 

1T )mm 9/0  =Slice thickness �ms 2300  =TR �  
ms 76/4  =TE �mm 240  =FOV �ms 1100  =TI 

( 256  =Base resolution(� 2T )ms 3800  =TR �
mm 5  =Slice thickness �ms 92  =TE �  
256  =Base resolution  (mm 240  =FOV ( (  

fat saturation -2T  �-�) ��
1(.  
�//���! z//*�P� � ��// �� ��//��� ( �//	�
  ��X//	�

Mimics  �
�%��  �*(�m� �
MRI �	�
 ( �����  ��!
 "��#� $4��  �/� M��/@ Q*�
 .�	�E M��@   ��/,
�

�//���! �  ��// +� ���J,//�� �//
 ��//��� ( �//	�
  ��X//	�
Mimics ��+�
�� �+ (    �/��
 �*(�/m� +� ���J,�� �


1T  (2T �2@�	 3(�
 ��     �/��
 ��/� �/�&� ���[/E� 
����! � � �,��� ��P
 �� �-�) �2.(  

  

    
 ���1���	� .  ��� ������ �� ��MRI )Magnetic resonance imaging (����� �� ��� ���� ������� �  

  

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

 ���3���	� . �!�"# �� �� +�! &'� /($+�) ������� &'� �� ���0 &!) � �1��23!� � (,) 4 (�� 5!�� (-) �#  ��*'�CADfix  �  

Merge ()) �6���� � ������ 1)�	�  

  
�2=�� �� �
 ��P
 � �� +� ���J,��  ��X	�CAD-fix 

�//���! �*�//L� � ��// +� �//@�=  ��X//	�Mimics  �//

����! �    ��/ �� ���J,/�� �/
�'    �(�/5� 3�/�4� ��X/	� 

)COMSOL Multiphysics( �# �
 {�� ��)��� �� 

 ���b�� 1���� )Import( ����   �/@�= ��P
 �� ��!

�� +�  ��X	�Mimics   ��/ �/
   ��X/	�Comsol   �*�/L� (
 ̀ /4�' Binary STL    ��/SB �/
fbl  (fbm   �/
 ̀ /4�' 

Parasolid   ��//SB �//
x_t� ��// +�  ��X//	�CADfix 
�//� ���J,//��. ��// �� �//� �//�� �//�W �//
 �+G  ��X//	�

CADfix�   I//� 3�//-�� Q�//�k�! 
  ( o�;//� ��//�
$)= ���� ��%( �b ���� ��!. �� Q*� ��    X/� ��X/	�

   �/	�
 ���/��� ���/
 �b ���� $)= ��,
�    $4�/� ��/!

 ���d,�� �	�
 ( "��#� �  ��/� z*�P� �X)� ��#

 �=�( ��*�m� ��-.� ���
 �6��)� �� Q*� R|� (
�p*�-* �
 ��-�!�� )Merge(  �-�) ���3.(  


�� MG��P� �= ��b�� �
}� )�4��P� � Laplace 
�//4��P� ( � �*�//��E��
 ( �(�//5� 3�//�4� H(� �//
 �  

��////// +�  ��X//////	�FEMLAB �d//////S  �4/4   
)Comsol AS, Stockholm, Sweden ( ���J,�� �/�. 

Q��k�!� �� Q*� +�  �� "�! T
��� ��(Z�
 �&% ��X	�
���&
 ��S'  ���J,�� X� �+���*��E.  

�P4�;� � �,����B �(� �
 7*�,����B ( ����! ��!
 M��//@ �//-*�,-4����//b�� Q*�//
 .�//	�E  ��//,
� ��
S� �
 $��= MG��P�N�4�  Q��L�1�� .��  Q*� �� �+��

  .�/	�E ��)� �*���E ( �-*�,-4� M��@ �
 �]�<5�
      T/*+�� �,/S*�
 ��4N/S� �/-*�,-4� ��/S' �= ���

   �,/S*�
 ��*�/��E ��S' �= ���
 ( �-*�,-4� 3����

  � �/	�
 �� �*�/��E T*+��     �/= ���/
 .��/� �L/��5
  �/////4��P� +� �/////-*�,-4� ��/////S'  �Laplace 

�����. �σ. ����φ	 
 0 .�� ���J,�� 

     �*[//B� �//.E+�
 3�//� �//*��B(�,-4� ��//�P�  
V/cm 900  =Eirrev ��,///�Z)   3��///�� M�///� �

 �-*�,-4�   �/.E+�
 Q/.*��B(�,-4� ��)*� ���
 �4��6�
    �*[//B �/.E+�
 3�//� �/*��B(�,-4� ��//�P� ( (�*[/B�  

V/cm 400  =Erev ��,�Z)   �/-*�,-4� 3���� M�� �
      (�*[/B �/.E+�
 Q/.*��B(�,-4� ��/)*� ���/
 �4��6�

��L� ���
 1��P� ��# �
 ��*��<� Q*� .��� �+��  ��!
  ���J,/�� ���� Q.*��B(�,-4� M�<�<5� �� �,	�E ��)�
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�� ���'  ���E)38(.  
      �� �/����= T/*+�� �/���
 ��/b�� �/
 �Q��k�!

�4��P� +� ��	�
  �� ���J,�� ���E IdB �)38(.  
  

�. �k∇T� + q� = pcp
∂T

∂t
  

  

    ��/S�,B �/� �=�;/� �(� `2V� ��+�� ~*���
    �/* ( (�/!�(�,-4� h;/�) ��� cd.� 3Z �-*�,-4�
 ��+Z h;�) ��� ]*�6 �-*�,-4� ��54 +� �� �=�;�

�� z*�P� �(�	�
  .���  
I�B ����� �
 �%�� �
    �/� ��/	 ��/,JE    �/� ��/�

    -4� ( ��/� X*�/)� l�/,4( ����� ��(�/,-4� h;�  �(�/,
    �/
 �/	�
 �/� �+�� ���
 �Q*��
��
 .��� Q��+ ��p*�

 ���� �!�(�,-4� +� �-*φ = V0  
 ��V0       ���/
 �Q�/�k�! .�/�� ��/� 1�/�6� l�,4(

    ��/�� �/p*� �(�/,-4� �
 r��� �� �� �,	�
φ = 0 .
�� �,	�E �b �� �-*�,-4� ]*�6 �o�;� �*�� .���  

 
��

��
= 0  

,S*�
 ��+�� ~*��� Q*� �
 �(O6  �+�/� ~*��� �
�P4�;� ���
 ��p*�     ( �/!�(�,-4� Q�/
 �/��E 1�<,� �

�	�
 �� �1�= Q*� �
 .�	�E �b �� �!    �� �/!+�� 3��/�
   �/�� I*�X/	� �����= 3��,
 �� �	�E �b �� 7���
�*�Z

:��� ���' ����
 ���� ��  
  

��

��
= 0  

  

    �//P4�;� �//&% ���J,//�� ���//� ��//!�,����B � 
*�,����B7  ��/!�(�,-4�  �+�/�  1(�/% �� �1   ��/�Z
.��� ��5 �  `���� Q*� �
 �P4�;� ��)���
  �&% ��

    �� ��//� �//	�P� ��//!�,����B +� ���//� �//! �//���
  
 1(�%1�*�B ���<� ��%�� ��!�,����B �*�� � �  �� ���

���� q�d,�� ��E �
 �b ���� �,����B   ��/� �	�P� ��!
��L� ( �� ���� ���s� �+��    ( �/-*�,-4� ��/!  �*�/��E

  ��//)� }�//
��  1(�//% �� .�//	�E2 M��//@�m� �
�	�
 7*�,-4���
 z2,d� ��!    M�/P4�;� +� ���J,/�� �
)

(Q�.�B .��� ���Z  
  

 ���71. �%+�8� &�7 �)�93!� )��� ��#�3����: � ��3����:; ����! ��#)��3�+� 

����	�  ���  ��	�  �	�  ��	� ���� 

����) �*��	+� *� ,-. /  Mm 5-1 1  1  
�-�) 2)�. �� �*��	+� �*�* ��i(  Mm  0/25-5/0 5  5/0  

) �*��	+� 2��56t(  Mm  0/2-5/0 5/0  5/0  

) ���*��	+� �. �
 ���7� 8��+*v(  V  4000-500 500  500  

  
 ���72&'� ;��3�+��� <��=��> . ) �%+�8� �) �)�93!� )��� ��#)��3�+� � �#13-12 /10(  

��	� ���  

������� ��	�	��  

)S/m( 
!"��	  

)3kg/m( (kg/m3)  

��	��� �$��%  

)C°J/kg/ ((J/kg/°C)  

��	��� ��	�	��  

)C°W/m/(  

 &�	�� �'��

��	���  

 �$��( �'��

)���  

)W/kg(  

�!�  0000/0  1  1003 03/0 0  00/0 

��!5���  0643/0  1908 1313 32/0 10 15/0 
2�!�  4910/0 1109 3391 37/0 106 65/1  

 �� 2)�.  4900/0 1027 2372 39/0 37  58/0 
�!�!9  4900/0  1027  2370  39/0  37  58/0  

�*��	+�  107  ×7440/3  2700  ----  00/910  250  ------  
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q��% �)����L,6� ��b�� �
    �/= +� �/@�= ��!
 ��/ �� MG��P� ���6  ��X/	� FEMLAB�   ~*��/� ��

���� � ���J,�� �2�25� �= +� .�     �/� `/���� Q/*� �/

�//4��P�  �Laplace 5� M��//@ �//
�//2�2  7//* ���//


���� �(�,-4�  Q/p�! �� �	�
 �� ��� �,��� �   �/=

 ���6 �= �
 3Z �*�, ( �� ��� +� ���Z ���  ��X	�

 �S*�<�.�*��E  3��+Z   ��/)� `/���� Q*� �
 �*��p�!
�� q��% ��       Q*�/,�� �/
 ���/6 �/= +� �/�� ��!

  �L/��5� 3��4� ���P�   R|/� .�/�  �*��/� �/
�   ���/P�
3��4�  I*�X	� �!*( �	�  3�/�4� ���P� I*�X	� �
  �/!�   �/


q��% �*��� �� ��p�! ���6 �= ��!{  �/�E �
  ��
3��4� ���P� �,.�
 I*�X	� �
 ��  �/!�  q��/%    �/= ��/!

 ����Y ���s� ���6.��
��    
���&
 ��b�� �
 ����! �+��    ���/� ��/!�(�,-4� �

 +� ��*[///B� �///.E+�
 Q///.*��B(�,-4� �� ���J,///��
�� 7�,l $,*��p4�    �/
 7/�,l $,*��/p4� �� .�� ���J,

 ��/ +� ���J,��   ��X/	�0/10/7 MATLAB )a2010R (
   �7//�,l $,*��//p4� F(�//� ���//,
� �� .�//� �,//��

���&
 ��!��s,�     ��/!��s,� Q/*� .��/� ���[E�� �+��
    ���/� �+�/� �(�/,-4� ���
r    �(�(�/,-4� F�P/�)d 

�2@�	) �  �(�!�(�,-4� Q�
i  �!�(�,-4� �(�( 3�X��) ��
 ( (�����v    �/� (�/!�(�,-4� �/
 �4��6� l�,4()  ��/��
 .

I�B ��!��s,� +� ��4(� ��P�% �,JE  )r �d �h  (v   �/*
D �d �l  (v.�� ��4�� �	��m� M��@ �
 (  

 ��+�� ~*��� 1��6� ( �!��s,� Q*� q�d,� +� RB
 T
�� ���<� ��*��,
� ��P�% Q*� ���	� +� ���� �! ���


  ��/ 7/�� �
 "�!  �X/	� �FEMLAB    .�/� �L/��5�
  �/� $4�� �	�
 $)= +� M��L6 �b ���� "�! T
���

 \�X/
 �-*�,-4� 3���� �5�   +� �/�V/cm 900   ���/'
) ��� �,	�EE-N    �/5� �/� 1���/��� �	�
 $)= �(

\�X
 �-*�,-4� 3����   +� �/�V/cm 900    �/,	�E ���/'
) ���E-T     �/	�
 �/
 ��/� �/��5� �*���E `��Z �(
) $4��-NΩQ��k�! ( (  ��/� ���5� �*���E `��Z �

) 1������ �	�
 �
-TΩ     ��/p*� M��/L6 �/
 .��,/S! (
���&
    �/� �� �/,	�E ��/)� �+��    �,/�� (� �/
 3��/� � 

�//��&
   �//��&
 ( �//-*�,-4� �+�//�   �*�//��E �+�//�
$�S<� .��� ���
  
  

����	 	
  

 �� ��� 3�. ���� �	�P� 1�� ���
 �)����L,6� �*�,
� �
 �2�25� M�L��5� �*�,    A�/L;� ����/6 M�L/��5
��E �
 {���� �4�L' �
�' ���.�
 �� ��   ]/2;� ��' �

�//���! ���//
 �L//S ��//;�  �//
 �//
��
 1�//�E�Xp! �  
2/4        �/� �/! �� �/� �/�� �/�W �/
 �+G .��
 �@��

���.�
 Q*� ��4�= �L4 �� "O,�� �  ��%( �
 1�� ��!
��=�) �(�,-4� (� Q�
 ��U	 �� .��Z     ��/# �/
 �/� ��

1��P� �� ���' �����  ��/�E(�  Q�p�/��  Q/*�  "O,/�� 
�,�� +� 5/2 �@�� ��
.  

�
 ��b�� ���
� +��*T �,-4�*-� �� �	�
 $4�� ( 
1���//���� $//)= L//S� =�//�� �� �//� �//5� �//�3�� 

�,-4�*-� \�X
  �/� +� V/cm 900  ���/'  �/,	�E  �/�� 
 $)=)=��� � �� �b S<��$ �
 $)= �� �	�
 $4�� 

*� 1������ (�L��5� ( $�� ��E*� .����� }�
��  �/
 
$)= LS� =��� � �5� I��B �
 ��3�� �,-4�* /-� 
\�X
 �� +� V/cm 900  ��/
�  �/!  /*7 +� 
� 3���/� �� 

Y//�I� 1�//�E�Xp! 3 × 3 �� �!��,��//�� 1���//��� 
���� �P4�;� �� �6��)� ����� 1 Z��� ���.  

  �� �/-*�,-4� 3���� T*+�� ����
 +� �@�= �*�,
 $4�� �	�
       �/� ��/
 `/2;� Q/*� �p�/�
 �1���/��� (

    l�/,4( I*�X/	� �/
 ���� T*+�� �-*�,-4� 3���� M��  
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z4�)– A(                                                    z4�)– B(  

  

    
z4�)– C(                                                     z4�)– D(  

  

    
q)– A(                                                      q)– B(  

��)�	� 1. �3��A &	BC �3�+���� �%+�8� � �3����:�; ��� �# �; �� �1���	 �) �!�"# � ����D�*6# 3  ×3 � FB� $+� :H�3+� ��	I� ��� � 

�#)��3�+� , :&��2J )��3�+� - :�K=�' � �L �#)��3�+� ) :M	I )��� )��3�+� �) �/&' ��� &'� �#� ������� �1���	 )A(/ &'� �#� (�� 

4+�! �1���	 )B (� &'� �#� ���23!�� )C(.  
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q)– C(                                                    q)– D(  

  

    
�)– A(                                                    �)– B(  

  

    
�)– C(                                                      �)– D(  

��)�	� 1. �3��A &	BC �3�+���� �%+�8� � �3����:�; ��� �# �; �� �1���	 �) �!�"# � ����D�*6# 3  ×3 � FB� $+� :H�3+� ��	I� ��� � 

�#)��3�+� , :&��2J )��3�+� - :�K=�' � �L �#)��3�+� ) :M	I )��� )��3�+� �) /&'� ��� &'� �#� ������� �1���	 )A(/ &'� �#� (�� 

4+�! �1���	 )B (� &'� �#� ���23!�� )C( (���)�).  
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   M�/� Q*�,/.�
 ( �	�* I*�X	� �!�(�,-4� �
 �4��6�
 ��//S�,B "O,//�� �//-*�,-4� 3��//�� T//*+��V 4000 

 ��!�.�  ��,/�Z �� �*�% 3Z +� .��   Q/.*��B(�,-4� �
 ��*[B� �.E+�
V/cm 900 �� �� ����
    ��/&C� 3��/�

   +� �/,�� ��/S�,B "O,�� 1��6� �
 �� ���V 2000 
�	�
 �
 �� ��!  �� �L���� �-*�,-4� 3���� T*+�� 3���

��(�5� �� .��(Z ��� �
 ����� �  
 �//
�(�,-4� +� �2//@�	 I*�X//	 3��//�� M�//� ��//!�

�-*�,-4� �
  �6�/�  �/	�  �/�  {�/��    �/� ���/# �/
 
Q�p��� M�� 3���� �-*�,-4�  �/
  �/	�
  ��/!  �$4�/� 

���//S
 �//,�� +� �//�=� � 1���//��� �//�� �//� ~//��� 
�!�(�,-4� I��B ���� �� ���.  
�k�!�Q� �&% ���
� ��3�X �Z�` ���E �*)Ω �(

���//<� //�Z�` ��//
� �//	�
 ��// $4�//� ( 1���//��� ( 
	�
� �!� ��d,���� �L��5� ( �
 r��� $)=  L/S� 

�5� �N0�� �
 �Z�` ���E�*  ��/
�  �/!  �,����/B  $/�� 
��E*� .�,*�  ��/S'  �/��E�*  �/P4�;� � �,����B /*7� 
��//
� �//!�(�,-4�� +�//�� �//
 `//S= �//! 7//* +� 

��!��s,� ����  �/���
 ��  �/!  7/* +�  �/���!  ��/! 
1��E�Xp! 3 × 3 �� �6��)� ����� 2 �Z�� ���.    

  

  
                     (z4�)                                                           (q)  

  
         (�)                                                                          (�)  

��)�	� 2. �3��A &	BC ���D�� �%+�8� � �3����:�; ��� &'� �#� ������� �# �; �� �1���	 �) �!�"# � ����D�*6# 3  ×3 � FB�   

$+� :H�3+� ��	I� ��� � �#)��3�+�/ , :&��2J )��3�+�/ - :�K=�' � �L �#)��3�+�  �) :M	I )��� )��3�+� �) &'�.  
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�*�, �@�=      �/	�
 �� �/����= T/*+�� �/���
 +�
     ��/%( �/
 �/� ��/
 `2;� Q*� �p��
 �1������ ( $4��

�����=� �
 G�
 �-*�,-4� 3�  T*+�� Q�p��� �1������ �
�%�� ��Y �= �� ~<	 ����� �� �����= �,�� �  ���E

) 1��P� �4�= �
 �LSC° 37  �/Y�E .�	�* I*�X	� (
      I*�X/	� 3�X/�� ��/!�(�,-4� ��/&,� �/
 7*�X }�< ��

 �� M���=C° 600 �� I*�X	� X�    +� 3�X/�� Q/*� .�	�*
� �M���= I*�X	� �2/@�	 �    �/2�� $/!� �/�Y �   +� �/,�

      +� �2/@�	 I*�X/	� �/
 ( �/� ��!�/.� �!�(�,-4� h;�
.�	�* I!�� �6�� �
 ��(�,-4� h;�  

���&
 �*�,   1�/�E�Xp! �(�,-4� �+��3  ×3   ���/

 1(�% �� ����
 �!3 ���&
 .��� ���Z  r��� �
 �+��

      �/5� �/� $4�/� �/	�
 $/)= :�� ��)� �*+ ����6
�-*�,-4� 3���� \�X
   +� �/�V/cm 900    �/,	�E ���/'

) ���E-N    3��/�� �/5� �/� 1������ �	�
 $)= �(
\�X
 �-*�,-4�   +� �/�V/cm900     �/�� �/,	�E ���/'  

)E-T      $4�/� �/	�
 �/
 ��/� �/��5� �*���E `��Z �(  
)-NΩ     �/
 ��/� �/��5� �*�/��E `��Z �Q��k�! ( (

) 1������ �	�
-TΩ���&
 +� �@�= �*�, .(   �/
 �+��
�(�,-4�   1�/�E�Xp! �+��3 × 3    �� 3���/��
 ���/

 1(�%3 .��� ���Z  

  
*+�  

��//%�� T
�//�� ]//L# )14(�<
�//� �  Q//.*��B(�,-4� �
�� �� �*[B� �.E+�
   1�/� �
 3���1754   M�/P4�;� (

Novel l���� e�m� �� 3���-�! (  7/*  ��/���l 
�4�� ��
 7���,��(�,-4� �
 �(� ���B �LS ���.  

Trontelj  3���-�! ( �/� ��W    �/� �/��� M�/P4�;� 
�p*� �� e�m�  �/=��#  Q/.*��B(�,-4�  �/.E+�
 

��*[//B� ~//��� Fuller  3���//-�! ( ( ��//� ��//)� 
Rockwell�     �� Q/.*��B(�,-4� ~/��� �*�/<4� X�4��!

��� ����
��� � )15.(  
  

 ���73��)�N� . �"�� ��� ��#��O3� �"�� ���! � ���	# ��)�N� P�� Q�# R��� ��� �"�� ���! )��3�+� ����!  ����D�*6#3 × 3 

    t )mm(  d )mm(  i )mm(  v )V(  
,�
 -�	( ��	.� ����  

E-N E-T  log (Ω-N)  log (Ω-T)  

 �*� ���-. 

E-N  14/0  91/0  93/16  532  0021/0  0  52/12-  11/10-  

E-T  05/1  66/3  32/14  3336  6100/0  54/0  77/8-  24/6-  

Ω-N  72/1  99/0  03/10  525  0019/0  0  33/11-  64/12-  

Ω-T  39/1  91/0  88/1  609  0059/0  0  25/8-  30/9-  

 *� ���-. 

E-N  34/1  73/0  66/0  562  0  0  70/11-  72/11-  

E-T  97/0  43/1  89/12  2890  2600/0  69/0  50/11-  57/11-  

Ω-N  79/1  79/0  79/0  533  0  0  70/11-  72/11-  

Ω-T  83/1  99/0  62/0  584  0  0  69/11-  71/11-  

 !� ���-. 

E-N  28/1  74/2  38/19  543  0023/0  0  68/11-  72/11-  

E-T  78/0  88/4  34/22  3461  5400/0  83/0  11/9-  53/5-  

Ω-N  69/1  83/2  27/14  623  0022/0  0  68/11-  72/11-  

Ω-T  73/1  41/2  34/11  514  0034/0  0  67/11-  72/11-  

:E-N ��. �	;��	+� ���-� 2<9 �= >+�� 2)�. >�?@  A� �9V/cm 900 2�� ��)�B ���C D:E-T  @��E. �	;��	+� ���-� 2<9 �= ���!�!9 2)�. >�?   A� �E9V/cm900 

2�� ��)�B ���C D–NΩ: >+�� 2)�. �. �
 F-�<9 �;���B G-�H D–TΩ: ���!�!9 2)�. �. �
 F-�<9 �;���B G-�HD: t 2��56  �*�E�	+� D:d  ��E��) /   �E��*��	+� ,-E. D  

i: ��!�!9 �� ���*��	+� �*�* ���-D :v ���*��	+� �. �+��7� 8��+*  
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��4(� M�P4�;� �2�% +�   ��/# �
 �� 7����,S�� �
 X���,� �*[B� �.E+�
 Q.*��B(�,-4� �(� �
 e��

�� ���� ���
     M�/P4�;� �/
 3��/�Frankenhauser  (
Widen        M�/P4�;� r�/�� �/
 ��/� �/� ��/� �����

Biedermann �� ��)���� � )16 ( +� �@�= �*�, {
  ~/��� �P
 1�� 7* �M�P4�;� Q*�Stampfi  (Willi 

)17.�� ��*N� X� (  
    �/2�25� M�L/��5� ~/��� �� �4�K�Davalos  (

) 3���-�!18���� (    �/� ��/
 Q*� ��	�E ���' ����

»�� �*Z     �/.E+�
 Q/.*��B(�,-4� �/
 }�
�� ��0Z 3���

� 7�-J� �*���E ��0Z +� �� �*[B���� .« 1�K� q��%
  �/� �*[/B� �.E+�
 Q.*��B(�,-4� �� ��
 Q*�   �/���

  �/
 �L*�d� ��0Z �
 �)�� �%�� �
�' �*���E ��0Z 3(�

  M��/0� +� �*���E ��0Z X*��� 3�-�� ( ���E �	�
 �(�
   ~/��� �!�/P
 ��_�	 Q*� .���� ��%( Q.*��B(�,-4�

   1�2//� �(� �/
 ��//� ��/)� M�/P4�;�   M�//���= ��/!
= �7Y�� ���' ��*N� ���� `2' �	�
 ( \�X
 M����

      �G�//
 �//'� +� ���//= �*�//, ���//�� ( �//	�E
 ��(�/5� Q��P� �� Q.*��B(�,-4�     �/
 "�/! $/)= �

    �Q�/�k�! .�/�� �4�2/� z*�� ��Y �(�= �� �,'�
  �/�! �*[B� �.E+�
 Q.*��B(�,-4� ��0Z �� �� �
�0
 �
 ~<	 �*[B� �.E+�
 Q.*��B(�,-4� ( ��� w�! �*

�(�     �� �/	�
 ��,��/� ( �,/��[E ��0N� 1�2� ��.V
�� ���s� ��Y� ) �*��19.(  

�///P4�;�  �Rubinsky ) 3���///-�! (21-20 �� (
��       ��/*�X� e�/m� �� M�/P4�;� Q�/4(� �X/% 3���

 �� �� �S�� �*[B� �.E+�
 Q.*��B(�,-4� �-���2�
 ( ��� A(�6 +� �b	�5� 3�-�� ���� ������ �
 3Z

 ��(��J@ ���)�     +� R/B �/	�
 T*�/� $���/� 3�-��
  �/��*� $,S�� �(� �
 ��0N� ��6 ������ ��*��	 ��)�

     ��P/_( �/
 �/��*� $,/S�� T*�� �.E+�
 3�-�� (
       3�/��� �/�2
�' �$/�+ ( ��-/�� ��/)*� ��/6 ��P�L#
  r�/S= ��U6� ( ��� A(�6 �
 7*�X ��!�����

     �/�=� ]/�'� ( `/���� X*�/�� �/�2
�' �Q��k�! (  �
+� ����� ��=�     z/*�� �/�Y �/'� �
 ��. 3���� �

  .��� ��� ����� �1�2�  
Davalos ( 3���-�! )18 ( X/�  �/S�!  �/
  �*�/, 

�//P4�;� � �//_�= 3�//. �//��� �//� Q//.*��B(�,-4� 
�.E+�
 ��*[B� �� ����      �*�/��E ��/0Z ��/)*� 3(�/


  1�2/� \�/� `%�� ��%�� �
�'     M�/P4�;� .��/� �/!
   �//���+ Q//*� �� X//� �//p*� �
�//.� ~//���Miller  (

 3���//-�!)11(� Edd ( 3���//-�! )14 (( X//� Al-

sakere ( 3���-�! )22(� ��6 ��!�.� � ��0Z �*���E 
+��
 �� Q.*��B(�,-4� �.E+�
 �*[B� �� 3�.  �/��� 

( ��*�X�  ���J,/�� +�  Q/*�  7/��-� ��  ��/� ��  �#�/� 
3�. ����  .  

�� �/////P4�;� � Adeyanju ( 3���/////-�! )23(� 
�//���! � q�//2;� �//!�(�,-4� ���//� (� �(�//,-4� �� 
"��#� 7* ����� �(�� �
 �;' cm 5/2 ( �
  �2/@�	 � 

cm 2 +� �p*�//-* �//� �� ]//�6 cm 1 �//*+ �//�=� � 
�X��� ����� ���' �,	�E ��� ��(Z�
 �� .�3�Z Q��k�! 
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Abstract 
Background: Electroporation is an effective strategy for drug delivery to the target volume, for 
example in chemotherapy. The efficiency of this method depends on the selection of optimal 
parameters affecting it. This studay aimed to evaluate the optimum parameters for treatment of soft 
tissue sarcoma tumors on irreversible electroporation treatments.  

Methods: The geometry of the tumor was defined using the Mimics software regarding to the gatherd 
magnetic resonance images (MRI). Using CAD-fix software, the Mimics product geometry was 
converted to the geometry that could be used in the finite element. The FEMLAB4.4 software utilized 
to solve equations (Laplace and the biothermal equations). In order to optimize the geometry of the 
electrodes used in irreversible electroporation, a Genetic Algorithm program was used. The Genetic 
Algorithm code was written using the MATLAB7.10.0 software. 

Findings: The induced electric field intensity to the tumor increased with increasing voltage applied to 
the electrodes and the maximum electric field intensity was observed in the potential of 4000 volts. 
The average electric field intensity distribution in the tissue was altered by changing the electrode 
penetration depth, the distance between the electrodes and the thickness of the electrodes. Despite the 
high electric field utilized to the tumor area, there was only a slight increase in the average 
temperature of the tumor (37°C). Although the tissue temperature near the end of the electrode could 
be increased up to 600°C. 

Conclusion: The optimum effective parameters of irreversible electroporation treatments for tumor 
ablation could be calculated using the numerical modeling methods. 
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PRP: Platelet-rich plasma; FUT: Follicular unit transplant; RCT: Randomized controlled trial; AGA: Androgenetic alopecia; D/P MPs: Dalteparin/protamine microparticles 

  



 

  

  
www.mui.ac.ir  

 ����� ����� ������� 	
��–  ���33  ����� /339 	��� /�����  !� 1394 975 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 

 7	�������5 ���?F( �% @����B�  ���(0 52 54 56  19 

 �-) �� 1 -&%+� �4���%12  �% �?F(�?F(   ��(0 52 5

4 56 59  112     ��(�) 
��� %	-�,� Nz� .-&-. 
��+�

���CY�) �%    ���(�) +��YI :����h�( 1 7���)�% ���D� 

2�	-&	   N�� 1 @��B� :��1	 �	 /9I 521�0 �� .-. +�H

   �	 N���) @�����B� :����#�� �	12  
���'���� (����?F(  

.-. O�#&	  

     �1��F?) p	��&	 ��� -�. 2%	% 7�A& �,��Y) :�	 �%

 �% -.� /)�0PRP 
) 2+?&�'��  "�C?') B��#� 1 %�.


) +G	 �) 3� ���4 +� /)	�0 :�	 	rH� %  +��� ��Z �� 1

� 9. %�#�	 `0�� 5"�C?')    3�� ���4 U	+Z	 
I1+0


)  .%�.MPs D/P 2%�) >� 7	��0 ��   �P= 
,�9Z

    /�)	�0 
#��-�� ����%	�6 Nz� 1 �F$ 5�	-Pf&

 .�4� ��� �� �) 3� ���4 -.� �P= -.� 

    �	 N�� ��(�) +�YI 1 �)�^b %�9P� %	% 7�A& {��?&

 
,b�) @��B�PRP   2	+��( ��D/P MPs  M�b	1   �	 +��

 21+HPRP      -�.� :���h�( 1 �)�^�b %��9P� .%�� �P��

 21+H �% �(�)PRP       �% �	+����� ��)	 5-�. 2-(��A) B��&

21+H D/P MPs    
�) 5E1� :��	 1 %��� +?A��    ��� -�&	��

 �9'& 7��6 1 2%�� E1� >� 7	��0   
����,) E1� ���

�b��0 71-� 1  ) %�. �?4+H +k& �% 
9&�=18.( 

2- ���,��Y) >���  ) 
&	����$In vitro 1� +��� (

:�.	% %�=1 E�)  

�,��Y) �%  	 w��� 2+� ��A� �%Li   57	��� �( 1

 %+����PRP       1 
� �� �	B��	 7	���0 ��� 	� ������	

E�) 1� +GW) 
.1�     +�� ��,��Y) .-�&%+� 
��+� �(

 1�6  :� �% 1 -. O�#&	 E�)7  �� 
&�)� 5
f?F(

��$+) �% �(�) 
)���  E�) �A� 5-�?'( 78���   ��(

E�) .-. 2-�.	+�   �% 
4%��q� ���� �� �(3   21+�H

      -��= +��� @���B� ��D� s���+� �� 1 -�?4+H �	+I  

100 ) ��F����'4 :�������� +4������ +����?��1+ �)PBS   

 ��������Phosphate buffered saline 5(FBS   

)Fetal bovine serum 1 (PRP   /��	�4 �� 2-. 3�,4

 +(3  +( �) K�1� .-�?4+H �	+I �1�3    
���+� ��?F(

@��B� 1 -.      ���$+) %�	1 ��(�) ��� :��	 �	 /�9I �(  

��$+)) -.�  78��&6     :��	 �% .-�. *�I�?) 5-&��. ( 

 +�Ge� 5�,��Y)PRP 3��� 7���	+F��1+� +�   3��)�% �(

 ) ������Dermal papilla   E��) ��� ��'��C) �% (   ��(

   %	% 7��A& {���?& .-. 
��+� -(�.PRP    2-�. 3��,4

3��� 7���	+F��1+� K�	B4	 �� +#�)   ������ 3�)�% �(

�% 21+H �� �'��C) -(�. �( 
)    ��� 521��0 �� 1 %�.

3�,4 x��J ����� ���     3��f��� 3+�?�� ��D� 
����

)ERK  ��Extra cellular signal regulated kinase (

3��f�� 1 AKT ����� :�V�1+�) B( 
)    3��f��� .%��.

ERK  2-�. �?J��. /)�0      3��f��� 1 
����� -�.�

AKT 2-. �?J��. /)�0     +�f�A�� 1 3���� �C�

   3���� �% 
����� �+�) �	 2-���     ������ 3��)�% ��(

 1 -�?'(PRP   
����� -.� �C�	 �� +#�) 52-. 3�,4


��) 7-��� �% 5:����h�( .%���.  +(���k� K�	B��4	 `��0��

:�V�1+�  �(2Bcl    (3���� +��� -b :�V�1+� 
0�&)


)   ��) 3� ���4 /)� � �% 
�P) KC& :�V����?� .%%+H

�J+! :��h�( 1     �% ��,��Y) :��	 �% .%�	% �) -.�

 21+HPRP5    (��A) 3��f��� :��	 �	 +�g�� _�Y� 2-

-��.� /��)�0 .-��. )7-Fibroblast growth factor (  

7-FGF 3��� �% 
&g�Z �� +#�) ����� 3�)�% �(  +�

��$+) 7-.  
) 78�&6  21+H �% �� %%+HPRP  MY�

     ��#�?& �% .��.	% -(��. 21+�H ��� �9'& +�g��  

 @����B�PRP ����$�& �% 2-��. 3���,4   5E���) ���A�

 +( @��B� �� +A?�) 
H+��3  �� �1�2  K�1� 1 �?F(

 �	 N� /)�� �)3  +f�% 21+H 1% �% �� �.	% �?F(



 

  

  
www.mui.ac.ir  

 ����� ������� 	
�� �����–  ���33  ����� /339 	��� /�����  !� 1394 976 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 

) -A& 2-(�A)12.(  

3- Rogers �������C) >����� 
����Z   +�����'F�

)Commentary�,��Y) �� �Y�	� �% (  Li   7	��� �( 1

)12.%+� _+Y) 	� 
�� & ( �,��Y) ���(	 +� 1  Li 

	���� �( 1) 712  "��'�&� ) 7-��. _+��Y) /����% ���� (

 
�� ��)PRP    
� ����� %+����� 1 �) -.� /)	�0 +�

���1	   .��	 2%+� -��e� 761 53�$ :�0 �% &���  ��� 

��,��Y) 
����� ���  2-�.     �	 2%�F?��	 +�Ge�� %���) �%

PRP  �%��-&�  ��) 1  ��h�(�: � ��?4�  ��(  ��?9)
  +�� 

-(	�. ��  5@�I% ��Z ���(+?)	��� |��+) ��  ��k�� 

,I	1
 1 �1% PRP/�	�4 5 1 7�)�  ��( �B� ��@ PRP 

N���� �	 ��-���&� ����) 	� }^���A) ������- _+���Y) 5  


) %��� )23.(  

4- �,��Y) �%  Kang    -�. 2-(��A) 57	�� �( 1

3��� ��    
&��J %����� �(+34CD    t1+�0 �% ���


) ��+$ 
Y�D) 7�J  �% 5-���PRP    ��� 2-�. ��P�

 E1�Smart PReP® 
��) ������� +?��A��  ���� -&���.


��)     ������J +��� >�8+����� �	+��G	 +f&����� -��&	��

t1+0  w��� 2-. �C�	 ���PRP   ��� �?9) 7	����� �%

) -.�� �) EB��14��b+4 .( 76   -(	�. n��	 +� �(

   3���� >��?&8��X&6 K�C& +� 
�9) 
�9I    %����� ��(

+ 
&�J34CD ) %�� �	�?�	 >�� '�	 %�	�) �%24.(  

 –  	�!"#PRP ���������� ������ $�%�� ��  

:-&%�� +�� _+. �� 2-. x	+^?�	 ��,��Y)  

1- PRP  7	������� �% 
���	+�1B) 7	����0 ����AGA  �%

�,��Y) 	  w���Greco  1Brandt   �	+�I 2%�F?�	 %��)

 1� +� �� �,��Y) :�	 �% .�4+H10 ) �����5  1 %��)

5   5��4+H O�#&	 (-(�.7/9     +�YI �% K�	B�4	 -���%

�I��   �	 N� �)4  1 2�)1/6    �	 N�� -���%8   2��)

) -. 2-(�A)15.(  

2 - ���,��Y) �%  Lopez  B���& 7	���� �( 1PRP  ����

 �% 
�	+�1B) 7	��0AGA  �%62 ) �����31  1 %��) +F&

31  �	 N� �� �4� ��� �� (-(�. +F&12    5+��f�� 2��)

 
��,) �1�F�      �1��F� 1 ��(�) "�	+�� K�	B�4	 �% �	%

) -. 2-(�A) �(�) %	-,� K�	B4	 �% :������16.(  

3-  %��) E�	BH �%Park   >�� �% 57	�� �( 1

    @���B� ��D� ��� ��	 �	 
��& 5�����PRP   
���& 1

  ��D� ��� �	 �	 +f�%     .��4+H �	+�I :����� @���B�

 
��+�6     7	B��) �% M�b	1 K�	B�4	 1 -. O�#&	 �(�)

    ���( ��) �)�^�b �)	 �-. 2-(�A) �) "�	+� 1 -.�

) �.	-& +����17.(  

4- �,��Y)  Khatu  1� +� 7	�� �( 111  �����

     ��� >�?&81�-�&6 
�'���6 ��� �?9)6     7��)�% ��� 2��)

  2%	-��& ������ (-�	+?������4 1 /�-���'�����)) 
���1�	%

 K��)�6 .-. O�#&	 5-&%��Hair pull  +( �	 -,� 1 /9I

  .-�. O�#&	 7�)�% �'�=3-2  
��   
��PRP   @���B�

 +( 7�)�% .-.2  	+� �?F(4 N� {��?& .-. O�#&	 ��� 

 �	3      K����)�6 1 
4	+H��?4 5
� ����� 
����+� ��� 2��)  

Hair pull     5{���?& .-�. 
������	 ����� -��?��b� 1

  :��� �) EB�� Mb	1 K(��4-1    K�	B�4	 1 @���B�

    :��� 
��� ���4 -�$	1 %	-,�93-71    K���)�6 1 -�.

Hair pull  �%9 ) -)6 ��% �� 
F�) �����20.( 

5 - �% ���,��Y)  Betsi 1  ���� �% 7	���� �(��5N   

42 ����� � ���EB �)  ?&81�-�&6�>     ��� 7��)�% ��D�

PRP 5 ��� �% �-) 2  2��)  �	+�I  -��?4+H . /�9I �	  +�( 

�'�=   &��)�%
 Pull clinical test  O��#&	  -�. .12 -8 

���
���
 PRP �B����@ ��	 1 -��.�����
 ���?&�{  w�����

�)�6�K Hair pull5 �,)���  ����� 
 4	+H�?4 1
 & 1�B 

���b��-��? ��7	�����     7���)�% �	 /��9I .-��. O���#&	  

5/90 � -��%�7	��� �)�6�K Hair pull �9u)  w��?))



 

  

  
www.mui.ac.ir  

 ����� ����� ������� 	
��–  ���33  ����� /339 	��� /�����  !� 1394 977 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 

8 ��� �) (-�?.	% . N�� �	  ��'�=    ��)�6 5O����K  �%

� O����7	��� F�)
  w��?))3  �	 N� .-. (�) ���3   2��)

4	+H�?4
5 � 1 "#$ Mb	1 %�9P��F ���    2-(��A) ��(�)

� 1 -.�7	��� �b��-��? g��
� �?& .-�?.	%�{ 1 �� ��2X 

� �%�7	��� � ���EB �)  �	 +?��2 Mb	1 3��+�  �%��� 

�% ��$
 ��  ��?&�{  ,�b�* +�� � �%� 7	���� Norwood 

��$+)  Vl-Vll ) -. 2-(�A)21.(  

6- ���,��Y) �%  Cervelli  5������?�	 �% 7	���� �( 1

10  �% �� �&	%+) �) EB�� �� �����12    �?�.rH 2��)

  ���) EB���� 	+��� 
�	����J 1 
,��b�) 7���)�% ���(

      ��D� 1 -&-�. ��,��Y) %�	1 5-�&%�� 2%+� & U+q)

 @��B�3  ���PRP  �% ��& 1�	% 1 +� ���� *q& �%

���&        7	B��) n���	 +�� 
������	 .-��?4+H �	+I +f�%

 5���(�) %-��#) K���1� ������1 ���� ���) 
41+?��'�%  

 7���	+F��1+� 1 E��� 1 E��J N$ 5
�� ��)�%

����1 �� 
����   
�����	67-Ki  7���� �% .-. O�#&	

3   %	-�,� K�	B4	 �� 
 ����� %�9P� 57�)�% �'�=18 

��$�& �% �)       7	B��) ��� ��) "�	+�� K�	B4	 1 7�)�%

7/27 
?&�� +( �% �)    	-�?�	 ��� ��'��C) �% j�+) +?) 

    K�	B�4	 5
�� ��1+ �) 
������	 .-. 2-(�A) 7�)�%

  ��) 3� ���4 %	-,� 1 O�-��	 �)�^b2    �	 N�� ��?F(

���'�= :�+��J6  ) %	% 7���A& 	� 7���)�%050/0 < P .(

 ��������	+� K�	B4	 5:��h�(   ��(+67Ki   1 O�-���	

3��� d��� �(   t1+�0 +q?^) K�	B4	 1 �) 3� ���4

� �% �) 3� ���4 U	+Z	 >!�� 
&�J ���$�& ���  

  -��. 2-(���A) ����& 1�	% ���� ���'��C) �% 2-��. 7���)�%  

)050/0 < P) (22.(  

&-  	�!"#PRP �% ����� ��  

   �����,��Y) >����� 5������qJ :�����	 �%  RCT   

)Randomized controlled trial  1 ���� ���� 1% (2 

�,��Y)  Case Series    ��.	% %��=1 7�'&	 1� +�

  :��	 +�� �	+I �� ��  

1 - �,��Y)  Uebel    %+����� :���1	 7	�� �( 1PRP 

  1� +��� 
����+� :���	 .%+��� _+��Y) ���) ���.�� �% 	�  

20  �����55 -25    ��&	%+) 3-�) 
���Z �� �?9) ����   '(

       1% .-�. O��#&	 5-��?4+H �	+�I ��) ��.�� 7�)�% �D�

�CY�)    n��Z5/2 � 5/2  
?&���    j��+) +�?) ����+I  �%

����$�&        5���CY�) +��( �% 1 -��. o���^?&	 3���?&1+4  

180  5����	� ����� �% .-��. �?��.�� ����&�� �g��� ���4

��&�� �g� ���4    7	B��) ��� �(15     ��� �?�A�6 ��C�I%PRP 

3��� �� -.� /)	�0 �� -. 2%	% 2��=	1 -&-.   %����� �(

��$�& �% 2-. jI	1      Nz�� .-��+� ��) d���� 10   2+�YI

 "�'�� -�+��10   :�+�9�4 �� 78���+9�4 /�-9� �P= -��%

 �% 1 -. �4�b	��&�� �g� ���4 ���P&  �(  1 -&-�. �?.��

.-. �?.�� 2%�� ��&�� �g� ���4 5�! ��� �% 

 ���4	+H1+ �) 51���') %	-��,� ���� ����$�& 1% +��( �%

  �-�) �� 7	����� .-. �?.��7     �% 1 -&-�. +��f�� 2��)

 2�) 7����72�� >�� �� 5     ��� �( 1% 1 _	+�= w���� :��

��$�& .-&-. 2-(�A)    ��� 7��)�% �D� PRP    ��� +�#�)

K�1� 7/18 -(�. 21+H �% 1 7/16    ���&�� �g�� ���4


?&���� �%  j���+) +��?) 
���,) U�?��J	 ���� ���� 5-��.  �	%  

1/15  21+H �% �(�) "�	+� 1 -.� �% -��%PRP  2	+�(

 5�,��Y) :�	 �% .��	 2%��PRP 6 -4   O+�� �� �9'& ���

    ��P= "��'�� -��+�� >�� �� 1 %�� 2-. ����� 
,�9Z

 /�-9�  ����$ K�	B4	 .%�� 2-. 3�,4 :�+9�4 �� 78���+9�4

  7	B��) �� 
�� ���4 �(-$	14/2    �% ���&�� �g�� ���4


?&��  j�+) +?) jI	1 �% ��240  ) -�$	1480    ��� 3�� ���4

 o�'?$	2  -�$	1 +( �% �) 3� ���4  ���$�& >�� �% (  

100 
?&�� .-. 2-(�A) 
,�+) +?)  


) E1� :�	  7	����� �% ��qJ �� 
,4��) -&	��



 

  

  
www.mui.ac.ir  

 ����� ������� 	
�� �����–  ���33  ����� /339 	��� /�����  !� 1394 978 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 

��$�& �% 2-��	+� 1 y��& ���'� �(�) ��     ��� 2-��(%

�4	+H 7-&�) 2-&� �	 +?A�� 7����Z	    52-�. �?�.�� �(

.-.�� �?.	%  

    ��� 
���+� 1 %��9& 2-. ��� 
 ����� �,��Y) :�	

����1     ��4	+H 
?��% E����.     ����� ��) ��(

 3�?�#�% �	%+�+��q�) %�� �?4+H  ������ >� �% wC4

) (%�� 2-. O�#&	6.(  

2 - ���,��Y)  w����� 	Perez-meza �% 513  �������

     ��� ��) -�&��� 7��)�% �D�PRP  ���$�& �%    1 2-��(%

2-&+�H  .-. O�#&	 510  "J� "�)+� 
��+� ��k�) �� �����

 13      .-&-�. 
������	 ��(�) ��C� �����I ��k�) �� �����

  5��(�) �C� �����I :��,� �P=3  ��CY�)     ��� 
&��)�%

 %�,�	 1 
?&��  j�+) +?)  1 ��� ��	 :�4+Z �%1  ��CY�)  

 .-. o�^?&	 -(�. 7	��0 �� ��& 1�	%20    w���� U� �.

����  3/1  @�0 ��4 
��)  +?)  ��4	+H .-�. %�#�	   �% ��(

 �% 7�)�% �D� @Z��)PRP     	+�� 2-�. 3��,410   ���&�G


) �?.�� Nz� 1 2%	% �	+I .-.    >�� 
���+� �%  5�����

) %�� ���A) 21+H 1% �% �(�) E���.25.(  

3- �,��Y) �%  Rinaldi 7	�� �( 15  �	PRP   ���

 E1� �� �) �.�� �% ��� ��	 w�D) >� 7	��0FUT 

)Follicular unit transplant ( ���,��Y) >��� �%  

2-��. 3+��?�� ����� ���� 1% 
�� ����� )RCT(  �%100 

   .-�. 2%�F?��	 >�?&81�-�&6 �) EB�� �� �?9) ����� 

     >��+D� 1 2%+?�'H ��) EB��� �% K(�� 7�CCD)

       >�� �% 
9&��= ��	��0 ���( 71-�� 	� ��) K�1�

 
��+�18 .-�?4���% �(�)     :��	 
(�f�A��)�6 
������	

 �� %	% 7�A& �,��Y)PRP 
)    3��)�% ���?���6 �	 -&	��

 1 -�� +�H��= �������$+)   -.� ��J+!    	� ��)

) -(% K�	B4	13(. 

4- ���,��Y) �%  Duygu   
��A^�+G	 7	���� �( 1

PRP 3� ���4 7-&�) 2-&� �����I +�   �?�.�� �) �(

�� �% 2-.    ��CY�) 5��,��Y) :��	 �% .-. 
��+� �(  

�� �A�       5����& +�( �	 1 -�. "��'C� ����& 1% �� �(

���&��&  2 × 1 
?&����  ���+) +��?)  1 -��. �?��.	%+� j

3� ���4   ��CY�) �% 1 -&-�. 	-= �) �(    ��.	%+�

     5"��J� 7-��. �?��'� �	 N��� .-&-��. �?��.�� 2-��.  

2/0 
�  
�PRP     �	 N�� .-�. @���B� U+Z >� ��  

1  12 �&��& 52�)   �?.	%+� �) �4	+H /D) �	 
?���

 ������1 ���� 1 -�.   3��� ��� ���&���	 E1�31CD  1

�I�� �% ���A) "�	+� .-. B���&6 L� �1+ �)  )  ��(�

     7	B��) ��)	 5-�. 2-��% 2�) >� �	 N� 21+H 1% +( �%

    21+�H �% -��-= t1+�0 -����PRP    21+�H �	 +?�A��

 �	 N� 1 %�� -(�.2  1 -�-= t1+0 %�#�	 7	B�) 52�)

�I�� %	-,� :��h�(   21+�H �% �) �(PRP   �	 +?�A��

) %�� -(�. 21+H19.(  

�-  -.�PRP ���% /01� 	1�2 ��  

2-. L�! �g�C)   %+���� %��) �% %�=�)PRP  �%

� � EB�� .��	 B�!�& ���'� O��1��4	 78��� 1 	  

1- �,��Y) �%  Greco  1Brandt5   �% E1� :��	

2�6 
'���6 �� �?9) ����� >�  �� 
�	+�1B) 7	��0 �� ��6

 
��+� �% o�J {��?&10 %�� 2	+�( �(�) )15.( 

�,��Y) �%  
4%�q�   w���� 2-. 3+?��Trink  1

57	�� �( PRP  �%45   � �� EB��� �� �?9) �����  	

.-. 
��+� 3  �'�=PRP    +�#�) ��(�) >� /�	�4 ��

 K(���� 1 ���) %-��#) K���1� �% M��b	1 K�	B��4	 ����

 >��� �% E����� 1 E����J N��$ 1 ���) 
41+?��'�%

 +�f��1 .-. ���� �,��Y) :�	5    @���B� ��� �'��C) �%

�,��b /J	%      -�. O��#&	 ���& 1�	% ��� 7�����')��+� 

)26.( 	 �� �= 76 � 7	�����) �9�?  ���  2�6 
�'���6 6 ���5 

s��	 �%�J %�9P��   7��)�% �� 
��J �� 1 -&�	% %�J



 

  

  
www.mui.ac.ir  

 ����� ����� ������� 	
��–  ���33  ����� /339 	��� /�����  !� 1394 979 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 


) o	�= 5-�(%     %-�#) K��1� 7%	% �9�'& :�	+����

 �� �(�)PRP 
) +k& �� / A) -��.  

  

)*+  

  ������ �	 
���� �������(PRP) 2%�1	+��4 >���   

      2-�. ������ ������ �% ��� ���	 
?��� �����	


) �4��  s���) �k�� �! +H	 .%�.PRP  }^A)�&

E1� �� �)	 5��	 �k�� ��= �(  2-. E�	BH �(

700-300 
) -��% ���� K�	B4	 `0�� �� -.��   ��(

 ��000/000/1 
) +?��1+ �) �% ���� .%%+H  

   g��� ��k�� ��� %-,?) -.� /)	�0 %�=1 /��% �� 5

PRP  7���)�% �	 
�1���F?) p	���&	 �%  1 
��$	+= ���(

"J� "�)+� ���= �	 
�1�	% 7	�^?�	 }I	�& 5�(   ��(

  
�$	+= 5>�4 5����    
�$	+= 5
���9�� ��(   ��(

3�� �% 1 E�	�H 2�f?�%   +��J	 �(  8������)�% �%

���)� �% ��qJ ��  7	�= 1 
��9��    ����� ����

) ��	 �?4+H �	+I �=�� %��)27.(  

 %+����PRP � �15     E+?�'H 3��$ �% K��� 3��

     �% 76 
� ����� U+�q) 5���qJ ��� 1 ��	 2%��

) ����	 K�	B��4	 3���$ �% 
?����� "��J� 7���)�%28 .(

 %+����PRP    �	 2%�F?��	 ���qJ �% 8�����)�% �%

 7	��= 5>�?&81�-&6 
'���6 5�) -&��� �% 76   1 ����


) "J� "�)+� .-.��  

%+���� %��) �% PRP  
��)�6��� >� 5�) -&��� �%

 E�	BH 1% 1 2-. 3+?�� 
4%�q� 
�����Case series 


) _+Y)   +��f�� >� �% �� -.��7     ��� +�#�) ��(�)

 7	B�) �� �) -.� 1 "�	+� K�	B4	1/15   +�G	 �% -��%

 �� 3� ���4 �(-$	1 7%+� �?A�6PRP  2-. E�	BH

���,��Y) �% 1 ����	    5������ >��� +���f�� �% 5O1%


�,) �1�F� .��	 2-A& 2-(�A) �	%  

�?��	-) >� 7	��0 �� 
&�)�% E1� :�	   +�� 
&�)�%

       ��) ��.�� �% 
� �� 7��)�% >�� 7	���0 �� �� �?'�	1

�4	+H ���$ K�	B4	 �P=       ���� ��� 2-�. �?�.�� ��(


)  �� �� %1�3 
) / . :%+�f� �	+I 2%�F?�	 %��) -&	��  

• �4	+H  �( 7-. �?.�� �	 /9I �)15   �% ��C�I%

PRP   76 7-�&�) 2-�&� 7	B�) �� -&+�f� �	+I    �	 N�� ��(

.-�� 	-�� K�	B4	 �) �.�� 

• PRP  /D) �� �) �.�� �	 N� ����4�� �� /9I

.%�. @��B� 2-&+�H 

• PRP      U	+�Z	 1 /�D) �% 
�C��B� ����� ��

�CY�)     
�$	+= /��0 �% (E+�� wJ) 2-�(% FUT 

 K(��� �� +#�)      1 "�J� "�)+�� >��+D� 5B�+&��J


) �� �	 K(�� .%�. 

  
�A^�+G	 5%��=�) -(	�. PRP    	� ��) -�&��� �%


) -��e� @�I% 
$	+Z �� ��,��Y) -�)���& �)	 �-��   1 +��


����)�6��� O���#&	   1 ���k�� 
����+� ���P= 
�������

 �1% �� |��+) �(+?)	���PRP  7��)� 1    @���B� ��(


) �) -&��� �	 N� .-.��  

& >��� �% �	 %���=�) %1-��D) -(	���. ���� 
���� 2���f

j��1 ��,��Y) �� ���& n+?�% �% �g�C) +�5    
�$	+Z ���

    
&g��Z 
���+� 7��)� B��& 1 +?P�     :��	 .%�	% %��=1 +��

   ��� -��F) 
 ����� �	+G	 �� ��	 _+Y) 7��h�( 5��b+4

 %+���� �	 2-)6 ��%PRP     ��� ��� %+�F�) 7�)�% 7	��0 ��

     -���	+4 >�� 5��) -�&��� 
$	+= �% 
 �� 7�)�% 7	��0

  ��� @�I% ��,��Y) �)	 5��	 -��.��	 
&�)�%PRP   ��� 	�

E1� ) 
 �� 
&�)�% �(Adjuvant  L��! �g�C) �% (

2-.  
) +k& �� �1+b 5-�� �'��C) 
�,4 .-��  

7�)�% jYI �	 N� �) EB�� %�0 �� �=�� ��   ��(

% j4��) ��9G	 ���( 5
�1�	PRP  %�P�A�� >� 7	��0 ��

��	 _+Y) E��	��.  



 

  

  
www.mui.ac.ir  

 ����� ������� 	
�� �����–  ���33  ����� /339 	��� /�����  !� 1394 980 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 

  

References 

1. Marx RE. Platelet-rich plasma: evidence to 
support its use. J Oral Maxillofac Surg 2004; 
62(4): 489-96. 

2. Pietrzak WS, Eppley BL. Platelet rich plasma: 
biology and new technology. J Craniofac Surg 
2005; 16(6): 1043-54. 

3. Della VA, Sammartino G, Marenzi G, Tia M, 
Espedito di LA, Ferrari F, et al. Prevention of 
postoperative bleeding in anticoagulated 
patients undergoing oral surgery: use of platelet-
rich plasma gel. J Oral Maxillofac Surg 2003; 
61(11): 1275-8. 

4. Freymiller EG, Aghaloo TL. Platelet-rich 
plasma: ready or not? J Oral Maxillofac Surg 
2004; 62(4): 484-8. 

5. Eppley BL, Woodell JE, Higgins J. Platelet 
quantification and growth factor analysis from 
platelet-rich plasma: implications for wound 
healing. Plast Reconstr Surg 2004; 114(6): 
1502-8. 

6. Uebel CO, da Silva JB, Cantarelli D, Martins P. 
The role of platelet plasma growth factors in 
male pattern baldness surgery. Plast Reconstr 
Surg 2006; 118(6): 1458-66. 

7. Headington JT. Transverse microscopic 
anatomy of the human scalp. A basis for a 
morphometric approach to disorders of the hair 
follicle. Arch Dermatol 1984; 120(4): 449-56. 

8. Marx RE. Platelet-rich plasma (PRP): what is 
PRP and what is not PRP? Implant Dent 2001; 
10(4): 225-8. 

9. Petrunagaro P. The Use of platelet rich plasma 
with growth factors (autologous platelet gel) to 
enhance hard and soft tissue healing and 
maturation in the reconstruction of the maxillary 
pneumatized sinus. Contemporary Periodontics 
and Implantology 2001; 1(9). 

10. Bhanot S, Alex JC. Current applications of 
platelet gels in facial plastic surgery. Facial 
Plast Surg 2002; 18(1): 27-33. 

11. Garg AK. The use of platelet-rich plasma to 
enhance the success of bone grafts around 
dental implants. Dent Implantol Update 2000; 
11(3): 17-21. 

12. Li ZJ, Choi HI, Choi DK, Sohn KC, Im M, Seo 
YJ, et al. Autologous platelet-rich plasma: a 
potential therapeutic tool for promoting hair 
growth. Dermatol Surg 2012; 38(7 Pt 1): 1040-6.  

13. Rinaldi F, Sorbellini E, Coscera T. The role of 
platelet rich plasma to control anagen phase: 
Evaluation in vitro and in vivo in hair transplant 
and hair treatment. Int J Trichol 2011; 3(Suppl 
1): S14-S15. 

14. Kang JS, Zheng Z, Choi MJ, Lee SH, Kim DY, 
Cho SB. The effect of CD34+ cell-containing 

autologous platelet-rich plasma injection on 
pattern hair loss: a preliminary study. J Eur 
Acad Dermatol Venereol 2014; 28(1): 72-9. 

15. Greco J, Brandt R. The effects of autologous 
platelet rich plasma and various growth factors 
on non-transplanted miniaturized hair. Hair 
Transplant Forum Int'l 2009; 19(2): 49-50. 

16. Lopez V, Vaya A, Bautista D, Ricart JM. 
Autologous platelet-rich plasma as a potential 
therapeutic tool in androgenetic alopecia. J Am 
Acad Dermatol 2013; 68: SAB103. 

17. Park KY, Kim HK, Kim BJ, Kim MN. Letter: 
Platelet-rich plasma for treating male pattern 
baldness. Dermatol Surg 2012; 38(12): 2042-4. 

18. Takikawa M, Nakamura S, Nakamura S, 
Ishirara M, Kishimoto S, Sasaki K, et al. 
Enhanced effect of platelet-rich plasma 
containing a new carrier on hair growth. 
Dermatol Surg 2011; 37(12): 1721-9. 

19. Duygu C, Guneren E, Buyukpinarbasili N, Inan 
O. The effect of platelet rich plasma on the 
survival of follicles in hair transplantation: An 
experimental study on rats. Surgical Research 
Updates 2014; 2(2): 43-8. 

20. Khatu SS, More YE, Gokhale NR, Chavhan 
DC, Bendsure N. Platelet-rich plasma in 
androgenic alopecia: myth or an effective tool. J 
Cutan Aesthet Surg 2014; 7(2): 107-10. 

21. Betsi EE, Germain E, Kalbermatten D, Tremp 
M, Emmenegger V. Platelet-rich plasma 
injection is effective and safe for the treatment 
of alopecia. Eur J Plast Surg 2013; 36(7):  
407-12. 

22. Cervelli V, Garcovich S, Bielli A, Cervelli G, 
Curcio BC, Scioli MG, et al. The effect of 
autologous activated platelet rich plasma (AA-
PRP) injection on pattern hair loss: clinical and 
histomorphometric evaluation. Biomed Res Int 
2014; 2014: 760709. 

23. Rogers N. Commentary on Autologous platelet-
rich plasma: a potential therapeutic tool for 
promoting hair growth. Dermatol Surg 2012; 
38(7 Pt 1): 1047-8. 

24. Mackie AR, Klyachko E, Thorne T, Schultz 
KM, Millay M, Ito A, et al. Sonic hedgehog-
modified human CD34+ cells preserve cardiac 
function after acute myocardial infarction. Circ 
Res 2012; 111(3): 312-21. 

25. Perez-Meza D. Part II The use of autologous 
rich and poor plasma to enhance the wound 
healing and hair growth in hair restoration. 
Proceedings of the 13th Annual Scientific 
Meeting of the International Society of Hair 
Restoration Surgery; [2005 August 24-28]; 
Sydney, Australia. 



 

  

  
www.mui.ac.ir  

 ����� ����� ������� 	
��–  ���33  ����� /339 	��� /�����  !� 1394 981 

������ ��	
�� �� �� ���� �� ���� � ����� ��  ����� ��	�
 ���$�%�(�# � 

26. Trink A, Sorbellini E, Bezzola P, Rodella L, 
Rezzani R, Ramot Y, et al. A randomized, 
double-blind, placebo- and active-controlled, 
half-head study to evaluate the effects of 
platelet-rich plasma on alopecia areata. Br J 
Dermatol 2013; 169(3): 690-4. 

27. Kim DH, Je YJ, Kim CD, Lee YH, Seo YJ, Lee 
JH, et al. Can Platelet-rich Plasma Be Used for 

Skin Rejuvenation? Evaluation of Effects of 
Platelet-rich Plasma on Human Dermal 
Fibroblast. Ann Dermatol 2011; 23(4): 424-31. 

28. Martinez-Zapata MJ, Marti-Carvajal AJ, Sola I, 
Exposito JA, Bolibar I, Rodriguez L, et al. 
Autologous platelet-rich plasma for treating 
chronic wounds. Cochrane Database Syst Rev 
2012; 10: CD006899. 



 

 

1- Professor, Skin Diseases and Leishmaniasis Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
2- Associate Professor, Skin and Stem Cell Research Center, Tehran University of Medical Sciences, Tehran AND Skin Diseases and 
Leishmaniasis Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
3- General Practitioner, Skin Diseases and Leishmaniasis Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Elaheh Haftbaradaran MD, Email: elahe_md2003@yahoo.com 
 

  
www.mui.ac.ir 

 	
�� ����� ����� �������–  ���33  ����� /339 	��� /�����  !� 1394 982 

Journal of Isfahan Medical School Received: 12.04.2015 
 

Vol. 33, No. 339, 3rd Week, August 2015 Accepted: 29.06.2015 
 

 
Review on Using Platelet Rich Plasma in Hair Loss and Hair Transplantation 

 
Fariba Jaffary MD1, Mohammad Ali Nilforoushzadeh MD2, Elaheh Haftbaradaran MD3 

 
Abstract 
Literature review shows limited number of articles on platelet rich plasma (PRP) in various indications 
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be rational therapy with science of growth factors in tissue regeneration. Level of evidence of various 
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