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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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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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�?��'����� ���  ��h �� ��� &/0� �30��� ;���$�

 .���� ���V ����� ���� ������� �!��� ��  ��� ���'

   ��� [�A��' <���h ��� �� +��"N  �@��" ��   �� ���


������     +���" ���h <��M�?  &�0�� ���8V�T �� . �
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   ���$�� ��� ��g52 S����g! 	 ������  ��� '  �����

� �� �� ����� ;	�� � ����� p�� ���	X &�� Y��#�

.�#� J$� ���$�� �� 
��� 

�7@�o� �� �h�" 
� ��    	 ��� �����' F�� 6���
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��$�� S�2 �����

 �� �� .	��0-A ������ 
 &K�� ^���T 9�$3"�  
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����� �"��� CorePlan � ���X &��.  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /339 ���� /�����  !� 1394 948 

������ �	�
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�� ��� ����� 	� �����
���	 ���� � ��  ������
� ����	
� (���)%* + 
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����� ��
       =���� ��� ;��##� ��7A��� ����� 	 ��

 �	Q?� - ������ ���� �	�� ���   9��� 9��� �� ���
 

93 -1390 ����� p�� ��� ��� ��?��'�� �X 	� ���
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���;��� +�-\' 	 ��=U'  ��� .� � Z���   ��=�K�SPSS 

 �5�0� 
 20 )version 20, SPSS Inc., Chicago, IL( 

 .��2 ;��f3��      	 ��]����� ��#��� �f����' 
������X .�

&/0� ;��� i���' 
��� ��  	 �� ��#P$� ����.X   
���

Mann-Whitney �Kruskal-Wallis 	  Y����������h
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������ �	�
� �
�� ��� ����� 	� �����
���	 ���� � ��  �������
� ����	
 (���)%* + 

   �3���� ���� ���� ������$�� �������  ��?��'������� 


    �?��'������ �������� �$��2 	 �?��'�����  ��"��A 	

��/�  ���7' ��� .� .�2 
�#�4/56 ���� �����    ��� ���

 ��?��'����� l���8/30  �����  ������     l���� ��� ���

 ������� �$�2 	 �?��'�����8/12 ���� �����   ��� ��

.�2 Z�U�� ������ �$�2 	 �?��'����� l���  
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�� � ��������
� �����
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��+1  )7/16 (13  
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5	+6��78-��  )8/12 (10  
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����� ;!�  ����2!6��� )4/56 (44  
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  ^����T 9�$3"� 	 ���X &�0#A �����$�� �� ���
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����7�/�  �#7� y�/'���  
���  &�2��� ���A	. 
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 ������ ]3��0/$�� Spearman  &��K�� ��� l��-73� ����
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 &�K��  ���
 /�� �7� � .�� �3� �� ) �������870/0  =rs (
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�h��T   ����$' 
 &�K��  ���
  ��7�/�   ��	��U�  y��/'��
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 ����'	  ����� F�� ���   ��h��T 9��$3"�  &�K�� 
   
���

�7�/� � � ;��� )050/0 > P N(   .� +���" E���3� �� ��

 �3K�� S��� S�7@�o� ����5$�) ����15.( 

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

  

�	���  �	
  

 �	� !"�� �� 
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 �����	&
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 �����	&

)*  

$�%  +	( �

'(�� ,-��.�  

$�%  +	( �

)* ,-��.�  
'(�� /.0  )* /.0  

�)<8�)2  001/0 <  310/0  410/0  210/0  510/0  340/0  820/0  


�=  3(��� �)28���  130/0  001<0  140/0  008/0  210/0  245/0  022/0  


�= >? �)28��� 3  0100/0  080/0  001/0 <  450/0  103/0  148/0  063/0  


�= 3 @�� AB6�+� (���  880/0  075/0  053/0  001/0 <  120/0  361/0  304/0  


�= 3 @�� AB6�+� >?  530/0  520/0  024/0  230/0  001/0 <  433/0  369/0  

 �+C(���  780/0  197/0  151/0  472/0  563/0  001/0 <  001/0 <  

>? �+C  810/0  071/0  052/0  422/0  511/0  001/0 <  001/0 <  

  
 ����3&��� 1���( ���)*� �� ������� ���
�� � ��������
� ��(2+� #�$"�� .  %�,�	�$+  

���	��� 12	��� � 13�
�"�4�� 5	678�  �����P  �� 94�"�NTCP  �� 1:�42;<�7� 

��#�"��  
 �����	&

'(��  

 �����	&

)*  

$�%  +	( �

'(�� ,-��.�  

$�%  +	( �

)* ,-��.�  
'(�� /.0  )* /.0  

��7�6�� -8� ���D�  004/0  269/0  194/0  267/0  545/0  469/0  873/0  
�����)E F�  139/0  770/0  839/0  139/0  720/0  140/0  126/0  

�����)E 5+,  552/0  171/0  290/0  810/0  413/0  771/0  467/0  
;!� �����)E �����  610/0  312/0  518/0  466/0  905/0  189/0  777/0  

Stage �!�!2  951/0  122/0  108/0  549/0  942/0  292/0  539/0  
NTCP: Normal tissue complicationprobability 
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 �����	&
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 ,-��.�*)  
'(�� /.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  

NTCP: Normal tissue control probability 
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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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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=�' � 
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/&' ��
� &'�
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q)– C(                                                    q)– D(  

  

    
�)– A(                                                    �)– B(  
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��)�	� 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�+� �) /&'�
 ��
� &'�
 �#� ������� 
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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�= �
 �LS
C° 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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 Q.*��B(�,-4� �(� �
 e��

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

Biedermann �� ��)
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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 
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Abstract 
Literature review shows limited number of articles on platelet rich plasma (PRP) in various indications 
like androgenic alopecia, healing in chronic ulcers and skin rejuvenation. Platelet rich plasma seems to 
be rational therapy with science of growth factors in tissue regeneration. Level of evidence of various 
studies in androgenic alopecia is from low to medium. Though, platelet rich plasma is a newer 
technique in a dermatosurgeons’ armamentarium that can be combined with other therapies. Well-
defined double blind trials will definitely increase the confidence of clinicians in this procedure. 

Keywords: Platelet rich plasma, Hair loss, Hair transplantation 

 
Citation: Jaffary F, Nilforoushzadeh MA, Haftbaradaran E. Review on Using Platelet Rich Plasma 
in Hair Loss and Hair Transplantation. J Isfahan Med Sch 2015; 33(339): 970-82 

 

Review Article 



 

IV 
 

errors author should verify references against the original documents. The Reference should provide the 
following information as stated in the presented models as follows: 

a. Article: Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation 
of interstitial excitatory amino acid concentrations after cortical contusion injury. Brain Res. 
2002;935(1-2):40-6. 

b. Chapter in a book: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in  human 
solid tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New 
York: McGraw-Hill; 2002. p. 93-113. 

c. Book: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. 
Louis: Mosby; 2002. 

14. Proof Reading: A computer prints out is sent to the corresponding author for proof reading before 
publication in order to avoid any mistakes. Corrections should be marked clearly and sent immediately to 
the Journal office.  

15. Abbreviations and symbols: Use only standard abbreviations. Avoid using them in the title and abstract. 
The full term for which an abbreviation stands should precede its first use in the text unless it is a standard 
unit of measurement. 

16. The corresponding author: Will be supplied with 1 free issue. 
17. Ethical guidelines: Ethical considerations must be addressed in the Materials and Methods. Please state that 

informed consent was obtained from all human adult participants and from the parents or legal guardians 
of minors. Include the name of the appropriate institutional review board that approved the project.Indicate 
in the text that the maintenance and care of experimental animals complies with National Institutes of 
Health guidelines for the humane use of laboratory animals, or those of your Institute or agency. 

18. Conflicts of interest: Authors must acknowledge and declare any sources of funding and potential 
conflicting interest, such as receiving funds or fees by, or holding stocks and shares in, an organization that 
may profit or lose through publication of your paper. Declaring a competing interest will not lead to 
automatic rejection of the paper, but we would like to be made aware of it.  

19. Page charges:  There are no charges for publication in this Journal. 
20. Copyright: The entire contents of the Journal of Isfahan Medical School are protected under international 

copyrights. This Journal is for your personal noncommercial use. You may not modify copy, distribute, 
transmit, display, or publish any materials contained on the Journal without the prior written permission of it 
or the appropriate copyright owner.  

21. Peer review process: All manuscripts are considered to be confidential. They are peer-reviewed by at least 
3 anonymous reviewers selected by the Editorial Board. The corresponding author is notified as soon as 
possible of the editor decision to accept, reject, or require modifications. If the manuscript is completely 
acceptable according to the criteria set forth in these instructions, it is scheduled for the next available issue. 

22. Journal has entire right for accept or reject any of received manuscripts. 
23. The editors, editorial board, sponsoring organization, and publisher do not accept responsibility for the 

statements expressed by authors in their contributions.   
24. Communicating with the Editorial Office: We encourage you to communicate with the JIMS Editorial 

Office and to check on the status of a manuscript via journal site: (http://journals.mui.ac.ir/jims) only. For 
more in formations you can contact with JIMS office via E-mail address (jims@med.mui.ac.ir). 



 

III 
 

 
 
 

INSTRUCTION TO AUTHORS 
 

1. Aims and Scope: The Journal of Isfahan Medical School is the official scientific weekly publication of the 
Faculty of Medicine in Isfahan Medical Sciences University.  
This Journal accepts Original Papers, Review Articles, Case Reports, Short Communications,Educational 
Medical Video Clips  and Letters to the Editor on all aspects of medicine. 

2. Manuscript Submission is acceptable only via Journal URL: http://journals.mui.ac.ir/jims 
Manuscript must be accompanied by a covering letter to the Editor-in-Chief, including title and author(s) 
name and undertaking that it has not been published or submitted elsewhere. In case the manuscript was 
earlier submitted to some other Journal and was rejected, the authors must provide full information for 
proper analysis. Manuscript should be typed in double space of the A-4 size paper with clear margins on 
both sides. The text should be submitted in Microsoft Word format only. Tables as well as illustrations 
should be typed and drawn on a separate pages. Do not submit tables as photographs. 
The figures should be sent in a format of JPEG or GIF which will produce high quality images in the online 
edition of the journal. Authors must declare that it is being exclusively contributed to the Journal of Isfahan 
Medical School. 

3.  The manuscript should include: Title page, the Abstract (in both Farsi and English), Introduction, Ma-
terials & Methods, Results, Discussion, Acknowledgement and References. 

4. The title page: The complete title of the manuscript, the name of all the authors with their highest 
qualifications, the department or institution to which they are attached, address for correspondence with 
telephone numbers, e-mail, and Fax number. 

5. The Abstract: All original articles must accompany a structured abstract up to 250 words. It should be 
structured as Background, Methods, Results and Conclusion followed by 3 to 5 Keywords. Keywords 
will assist indexers in cross indexing the article as they are published with abstract. Use terms from the 
Medical Subject Headings (MeSH) list of index medicus (http://www.nlm.nih.gov/mesh/MBrowser.html).  
Authors need to be careful that the abstract reflects the content of the article accurately. 

6. Introduction: This should summarize the purpose and the rationale for the study. It should neither review 
the subject extensively nor should it have data or conclusions of the study. 

7. Materials & Methods: This should include exact method or observation or experiment. If an apparatus is 
used, its manufacturer’s name and address should be given in parenthesis. If the method is established, give 
reference but if the method is new, give enough information so that another author is able to perform it. If a 
drug is used, its generic name, dose and route of administration must be given. For patients, age, sex with 
mean age ± standard deviation must be given. Statistical method must be mentioned and specify any general 
computer program used.  

8. Results: It must be presented in the form of text, tables and illustrations. The contents of the tables should 
not be all repeated in the text. Instead, a reference to the table number may be given. Long articles may need 
sub-headings within some sections (especially the Results and Discussion parts) to clarify their contents.  

9. Discussion: This should emphasize the present findings and the variations or similarities with other work 
done in the field by other workers. The detailed data should not be repeated in the discussion again. 
Emphasize the new and important aspects of the study and the conclusions that follow from them. It must be 
mentioned whether the hypothesis mentioned in the article is true, false or no conclusions can be derived. 

10. Acknowledgement: All contributors who do not meet the criteria for authorship should be covered in the 
acknowledgement section. It should include persons who provided technical help, writing assistance and 
departmental head who only provided general support. Financial and material support should also be 
acknowledged.  

11. Tables: In limited numbers should be submitted with the captions placed above. Do not submit tables as 
photograph. Place explanatory matters in footnotes, not in the heading.  

12. Figures:  Should be in limited numbers, with high quality art work and mounted on separate pages. The 
captions should be placed below. The same data should not be presented in tables, figures and text, 
simultaneously.  

13. References: Should be as Vancouver style. All manuscripts should be accompanied by relevant references. 
The author should ensure reference to locally published studies by doing proper literature search. It may not 
be possible for the editor and reviewers to check the accuracy of all reference citations. To minimize such 



II 
 

 
Editorial Board (In alphabetical order) 

 
1. Mojtaba Abtahi MD, Associate Professor of Otolaryngology, Isfahan University of Medical Sciences, Isfahan, Iran  
2. Khosrow Adeli PhD, Professor of Clinical Biochemistry, University of Toronto, Toronto, Canada 
3. Mohammad Esmaeil Akbari MD, Professor of Thoracic Surgery, Tehran University of Medical Sciences, Tehran, Iran  
4. Reza Amin MD, Professor of Pediatrics, Shiraz University of Medical Sciences, Shiraz, Iran 
5. Babak Amra MD, Professor of Pulmonology, Isfahan University of Medical Sciences, Isfahan, Iran  
6. Saeid Andalib Jortani MD, Professor of Pathology, Leuis Weil University, USA 
7. Gholam Reza Askari MD, PhD of Nutrition, Isfahan University of Medical Sciences, Isfahan, Iran 
8. Reza Bagherian-Sararoudi PhD, Assistant Professor of Psychiatry, Isfahan University of Medical Sciences, Isfahan, Iran 
9. Majid Barekatain MD, Associate Professor of Psychiatry, Isfahan University of Medical Sciences, Isfahan, Iran 
10. Ken Bassett MD, Professor of Dermatology, Dermatology and Leshmaniosis Research Center, Canada 
11. Ahmad Chitsaz MD, Associate Professor of Neurology, Isfahan University of Medical Sciences, Isfahan, Iran  
12. Afsoon Emami MD, Associate Professor of Nephrology, Isfahan University of Medical Sciences, Isfahan, Iran  
13. Ali Reza Emami MD, Associate Professor of Infectious Diseases, Isfahan University of Medical Sciences, Isfahan, Iran  
14. Shahin Emami Biochemistry and Endocrinology, Saint Antoine Hospital, France 
15. Ebrahim Esfandiary MD, PhD, Professor of Medical Anatomy, Isfahan University of Medical Sciences, Isfahan, Iran  
16. Faramarz Esmaeil beigi MD, Professor of Internal Medicine, School of Medicine, USA 
17. Ziba Farajzadegan MD, Associate Professor of Community Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
18. Hamid Fesharaki Associate Professor of Ophtalmology, Isfahan University of Medical Sciences, Isfahan, Iran 
19. Marjane Foladi PhD of Nursing, University of Flourida, USA 
20. Aziz Gahari MD, Professor of Dermatology, Dermatology and Leshmaniosis Research Center, Canada 
21. Ali Gheisari MD, Professor of Cardiovascular Surgery, California, USA 
22. Jafar Golshahi MD, Associate Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran  
23. Ali Mohammad Hanjani MD, Professor of Cardiology, Shiraz University of Medical Sciences, Shiraz, Iran  
24. Mina Hasanrezaei MD, NeuroImmunology, School of Pharmacy, USA 
25. Saied Morteza Heidari MD, Associate Professor of Anesthesiology, Isfahan University of Medical Sciences, Isfahan, Iran  
26. Mansour karamooz MD, Professor of Urology, California, USA 
27. Roya Kelishadi MD, Professor of Pediatrics, Isfahan University of Medical Sciences, Isfahan, Iran  
28. Behnaz Khani MD, Associate Professor of Obstetrics & Gynecology, Isfahan University of Medical Sciences, Isfahan, Iran  
29. Majid Khazaei MD, PhD, Associate Professor of Medical Physiology, Isfahan University of Medical Sciences, Isfahan, Iran  
30. Parvin Mahzooni MD, Associate Professor of Pathology, Isfahan University of Medical Sciences, Isfahan, Iran  
31. Majid Maleki MD, Professor of Cardiology, Shahid Beheshti University of Medical Sciences, Tehran, Iran  
32. Mohammad Mardani MD, Associate Professor of Medical Anatomy, Isfahan University of Medical Sciences, Isfahan, Iran 
33. Atiye Moghisi MD, Professor of Endocrinology, Endocrine and Metabolism Research Center, USA 
34. Mehdi Modares MD, Professor of Ophthalmology, Tehran University of Medical Sciences, Tehran, Iran  
35. Hoshang Moein MD, Professor of Neurosurgery, Isfahan University of Medical Sciences, Isfahan, Iran  
36.  Fereydoun Nouhi MD, Professor of Cardiology, Tehran University of Medical Sciences, Tehran, Iran  
37. Mohammadreza Nourbakhsh Associate Professor of Physiotherapy, USA 
38. Farzin Pourfarzad Department of Cell Biology and Genetics, Erasmus University MC Rotterdam, The Netherlands 
39. Masoud Pourmoghaddas MD, Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran 
40. Hassan Razmju MD, Professor of Ophthalmology, Isfahan University of Medical Sciences, Isfahan, Iran  
41. Mohammad Reza Safavi MD, Assistant Professor of Anesthesiology, Isfahan University of Medical Sciences, Isfahan, Iran  
42. Reza Rouzbahani MD, MPH, Assistant Professor of Community Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
43. Mansour Sholevar MD, Associate Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran  
44. Masoud Soheilian. MD, Professor of Ophthalmology, Shahid Beheshti University of Medical Sciences, Tehran, Iran  

 



 

 

 

 
 

JOURNAL OF ISFAHAN MEDICAL SCHOOL 
 

Vol. 33, No. 339, 3rd Week, August 2015  
 

Isfahan University of Medical Sciences 
 

Responsible: Mansour Sholehvar MD          Emerita Editor-in-Chief: Roya Kelishadi MD  

Editor-in-Chief: Majid Barekatain MD 

 

Associate Editor: Reza Rouzbahani MD, MPH 
 

 

Copy edit, Layout edit, Design and Print: 
Farzanegan Radandish Co. 

P.O. Box 81465-1798, Isfahan, I.R. IRAN 

Telefax: +98 31 36686302 
E-mail: esfahanfarzanegan@yahoo.com 

f.radandish@gmail.com 
www.farzaneganco.ir 

 

Published by: 
Isfahan University of Medical Sciences 

E-mail: publications@mui.ac.ir 
 

Office: 
P.O. Box 81744-176, Isfahan, I.R. IRAN 

Telefax: +98 31 37922291 

E-mail: jims@med.mui.ac.ir 
Website: http://www.journals.mui.ac.ir/jims 

Office Secretary: Golnaz Rajabi 
 

Circulation: 500 
 

This journal is indexed in the following international indexers 
■ Google Scholar 
■ Index Copernicus 
■ Directory of Open Access Journal (DOAJ) 
■ Index Academicus 
■ Scientific Information Database (www.sid.ir) 
■ www.iranmedex.com 
 

■ Scopus 
■ Chemical Abstracts 
■ Islamic World Science Citation Center (ISC) 
■Academic Search Complete EBSCO Publishing 
databases 
■ WHO/EMRO/Index Medicus 
 

The online version is available in; IUMS website (www.journals.mui.ac.ir/jims), Iran 
Publications database (www.magiran.com), Scientific Information Database website 
(www.sid.ir) and in Health Researchers website (www.iranmedex.com). 
Copyright: All rights reserved, no part may be reproduced without the prior permission of 
the publisher. 


