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 � !$��' ���Q� "���9� M�����0 HTLV-II ���� h�% 

Nested PCR � !"��*��  � ����<���	 �F�i*#� ��� 

2 ����� M�� !$' h%�GU.  

  

��� 	
  

%" 1�� (_��e& � ��_eC& () %" (<�� � ���  ���� 1388 

N�b�� �$' A��*& �� $F%" M�_<9  ����%����#   ���

 � N�$������) =>�������& 12 (��������U � �4���������   

40 (��U � �%�"�8' � $8Y& ��  1���  l��'  (�) %"  ��� 

�%����# �8
 1  ����  ?��k*��  �""��U  "�$�_
  ����%����# 

"%�&  ��� %" �� ��  � =>�& �  �4����  (L���E&  $�'. 

�� �mn� !"��*��  � (YC� �  �8�'  �$8�Y&  (�) %"  G�)�& 

�b�%�BD� ���fY��" "�89  ���  N���  %�G�D� AutoCAD 

)Autodesk, Inc., San Rafael, CA(���8
 ( � %" /6 

�&�<
 1287 � ! �4 14988 a��� ���B�&  �8�'  (��  

����B�
 =>���& !%�<��'  �%�o��U !$��' �"���� !%�<��' � 

! �4 �� � a��� ��� ���B�& %" �� (�4�� � �%�"�8' 

jkY& $�"�U .m	  � �/6 "�$_
 a��� ��� "%�&   ���� 

%" �� (�4�� �� l�' 1�� () %"  ���  a����  ̂ H�$�4 20 

%����# %�> (� �D"�i
 ?�k*�� �""�U (L��E&  $�' .%" 

�� �(�4�� 1 �
 2  ! ��4  (��   %��>  �D"��i
  ?��k*�� � 

�mn� !%�<' � a��� ��� "%�&  ��� %" /6 ��  (��  h�% 

�D"�i
 !"�� N��_&  $�"�U)�^) %" 226  a����  � 42 

! �4 .(%"  �M���8�  !%�<�' �  ����%����#  A�k*&  (�� 

h�% �D"�i
 cQ& jkY& $'  .  

�� (_9��& (� ���%����# �Ak*&  M���8D  "���D� 

�� %����# (� ��B�
  1�� �  m�9  (��8
 �  �mn�� 

jk' "%�& �Q� %" �� %����# 1��_
  $�' .%"  1��� 

(�4�& �_� $�"�U �
 "�$_
 /�"�& � /��  Ak*& %" 

�� a��� �
 $4 /�B&� /��B� $'�� � %" ��  ���  � 

�" �m9 ^H�$4 �� ���  � ��  ���  �  !���U  ���� 

�� !" (��U � M�_<9 $8Y& ?�k*�� "�' .(�   ̂ ���" 

\o4 �p� �*�6 �"�� ��� �%"�& � G�� M�"�$E& ��� 

�����9� "��D� ��  �� ���  � (_��e&  q%��#  $�$�' .

m	  � �/6 �� (_9��& � "$b& (� �G& "��D�  �A�k*& 

�$*�� \�$�� � h�% %�) (_��e& ����  "���D�  r��5�
 

!"�" $' � m	  � o#� MCD��&  �/���6  �  ���  %�����# 

���� (_9��& � "�D Ak*& (� �B�  � �"  !�f�Y��& 6 

=�_*&  (��  "��89  ���f�Y��" %"  re��  �8�'  $8�Y& 

J�0" (� ^<0 $&6 .%" J%�F N$0  (�_9��& �  "��D 

"%�& ��Q� ��<
 ���
 �� ��%����# � J�0"  "$�b& 

 � /6 �� %" �" M��� N�b�� $' . 

m	  � M��5% o#�   � ��L*)   %�$�C& �1�_9���& 5 

�� �� (��<� � /�# �$�%� (*D�U "�D ��  �   � $�'

m	  �  @�����*���� �  � ����$9  N���   !���<� (�� �/6 

(��<� ��� /�# ^&�)  ��
  /��&   N��b��  J��Y��& 6 %" 

����8& %G����D 32 (��9%" �%�$��8f� $���"�U .������ 

�������' ���*�6 �"���� ����� $��5 HTLV� h�%  � 

Enzyme-linked immunosorbent assay )ELISA (

 ���  M��) MP Diagnostics HTLV I/II ELISA 4.0 

)MP Biomedicals Asia Pacific Pte Ltd, Singapore( 

� ������� $�����g
 (�����<� ������ �M���Ls& /����& 6  �   

Nested PCR ���� !�f*���" Astech M#���� 1��	�@   

!"��*�� $�"�U  .  
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N������@ �$����*�� DNA (�����  (�������� � M�����)   

QIAmp DNA blood mini kit M#���� M)���' 

Qiagen /�<�6  � (��<� � /�# ^&�)  q��k*���  $�' .

M89 �mn� $��g
 "�9� �U"��6  ���   ����2   ������

HTLV� �4����� Long terminal repeat )LTR� ( 

TAX N��@   t���
 ������  �����<���	  ��F�i*#� 

��#�" �  �9%��#  ������' � %"  ��>  $����D PCR 

��sB
 $' )��$9 1 .(  

!"�" �� �� !"��*��  �  (k��� � 16  N���  %�G�D� SPSS 

)version 16, SPSS Inc., Chicago, IL (  � (��Gb


�%�&6 ^��E
 $�"�U .  

1�� S��u	 �� $��g
  M����_&  S��u�	 �  ��D �%� 

"�89 ���fY��" � M��<4 ���& /6 ��9� $�"�U.  

  

���	 	
  

%" ���<b& 1678 ��� (� !�fY��& 6  (�_9��&  $��"�<� .

(��&�" � ���� �1�_9����& 1 ���
 90 ���� ����� 1�f�����&   

5/18 ± 1/29 ��� "�� .763 ��� )5/45  $�F%" ( "��& 

� 915 ��� )5/54 $F%" (/  $�"�� . �����  J��0.>� 

��D��U�&" 1�_9��& �� A�4  �m�9 %"  ��$�9 2 

!$&6 M��  .  

/�B&� 1*D�U  (���<� �  N���  � 1654  ����  c����D 

 (�) $�"�U  ��f<� /6  ���  ��� h�% ELISA  S���& 6 

$�$' . � 1��  �"�$�_
 56  "%��& )4/3  $�F%" ( �  ��Q� 

���*�6 �"���� ����� $��5 HTLV M��Ls& $��F%" .$���"�� 

HTLV MLs& �� ELISA %" /��  � /�"�& /��B� "�� 

)(�  A�
�
 7/3 � 1/3 $F%" .( �&��<
  "%���& ELISA 

 � MLs& �Q�  "��9�  ��������	 HTLV-II   h�% ���

Nested PCR ��%�� $' () %" v��  ��"%��&  (�b�*� 

MLs& "�L�.  

  

���  

(_��e& �5�4 � /�Y� "�"   "��9� ��� ()  ����'  �`��� 

M���0 HTLV-I %"  M��_<9  �&��<0  ) $8�Y&14�( 

(��U v�� �$���'  � �U"��6  (�� HTLV-II %"  1��� 

(Ce& "�9� (_��e& %" ."%�$�     %" (�) �G��� ��& ��#� �

50  �MD�U J%�F $8Y& %" /�# /�U$)�$��  � ���

10  M���
 ���� (����<�Nested PCR  ������� ������

HTLV-I (��<�  � N�$) v�� �&� "�� MLs&    ��Q�  � ����

 �����HTLV-II     !$�) $���g
 (�) $�$�Y� MLs&  �

(Ce& %" ����� 1�� ��" ��� �� M���0 "�9� N$0 

) M��16  .(  

  
 ����1. �	
����� ����� ��	���� ����� � ���	� ��� ��	���� �� �	 !" Nested PCR  �	�	#� ���$HTLV-II  

 

 
 
 
 
 
 

  
 
 
  
 
 
 

 
 
  
 
 
 
 

 
 

������� ����� PCR 

)��� �	�(  
��	� ��  	���	!  (5'-3')  $��%  &	�  

%��&� 866  878 -13 CTAGCCTCCCAAGCCAGCCACC 
CCAGTGGTGGGTTGATAGCCC 

LTR 2F1 *�% �"�  

  LTR 2 R1 

�&��� 799  837 -40 CGAGTCATCGACCCAAAAGGTC 
GGAGTTGGGGAAAGCCCGTGG 

LTR2 F2 *�% ,"� 

M10060  LTR2 R2 

%��&� 159  7406 -7248 TGGATACCCCGTCTACGTGT 
GAGCTGACAACGCGTCCATCG 

tax2 F1 *�% �"� 

  tax2 R1 

�&��� 143  7402 -7260 CTACGTGTTTGGCGATTGTGTAC tax2 F2 *�% ,"� 

  tax2 R2 
 Nested PCR: Nested polymerase chain reaction; HTLV-II: Human T-cell lymphotropic virus type 2 
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 ����2. &'�� ()*��+� � ,	�-.  �/����* 0!�� 1	+�##' 

'()��  
*�+'�  *	�� ,- 

+��.% �/�+ +��.% �/�+ +��.% �/�+ 

. */01"2 3        
�4�� 411 1/56 378 9/41 789 3/48 

��23  317 3/43 470 52 787 1/48 
5/6 /�7�8� 4  6/0 55 1/6 59  6/3 

9�% 732 100  903 100 1635 100  

:;/<=. >8�  ��4?�)6 (4.B�6 " �C��       

�6 ��5� 36 3/5 78 3/9 114 5/7 

�D���6� 142 21 205 3/24 347 8/22 
�D��! �� 127 8/18 162 2/19 289 19 

/����4/6� � �E���� F/� 231 1/34 267 7/31 498 8/32  
� �E���� 141 8/20 130 4/15 271 8/17 

9�% 677 100  842 100 1519 100  
3G
            

!���H/� ��I��J�6 116 2/18 42 6/5 158  4/11 
��JK 3G
 299 9/46 40 3/5 339 5/24 

���& ��� 0 0 452 4/60 452  6/32 
F��� J5�K /5����� 207 5/32 200 7/26 407  4/29 

�6 ��H 15 4/2 14 9/1 29  1/2 
9�% 637 100  748 100 1385 100  

��5��& ���/ �� ��K�� L�5��       
 J� 4��H3 ��D� �5/�/� 358 6/50 455 4/51 813 51 

3  �.5 ��D� �5/�/� 258 5/36 295 3/33 553 7/34 
 J� 4��/65 ��D� �5/�/� 91 9/12 136  3/15  227 2/14 

 9�% 707 100 896  100  1593 100 

  

(_��e& %" �1�;<�   (�) �"��D� /��& %" �_eC& ��

 (�4    (�_9��& (��%$�4 M��
 ���&%" � �*'�$8� G)�&

   (�) "�" /��Y� �$��g
 � (���� J�Y��& 6 T��*� �$�"�<�

 �����'HTLV-I    �8��' 1���� �&���<0 M���_<9 %"  

25/1 �& $F%"   S���& 6 %" �&� [$'��Western Blot 

  � �*Ls& "%�& v��HTLV-II   (���C&] $�Y� !$��Y&  �

   M����0 /�$�CD .[!$Y� �Y*&HTLV-II   ���6  S���&   

Western Blot /�*�� %"     �8�'�� /��;<� ��f�" ���

)15) (�&�%� �(17 � ��E&%�8O � () �%��*k�18  G��� (

.M�� !$' h%�GU  

 M�����0 �����89 �����' HTLV  (��� (��9�
 ���� �

�Uu��  (�Ce& � �0�<*9� � �"�D ���   ������D��R9 �

�& J���*&  ) $�'��19.(  \.#��� HTLV-I�  M����0 

HTLV-II "�$��E& (��� !����U ����� ���F�# $����& 

M�_<9 ��� �&�� /�"�*_& ����9 � ���<' ��B��&6 

�C�%G
 � /��.*L& (� M���0  ����  �����
  ��&  $�'��   

)7 �4 �1(.  (����  ������s& /�����025  ����
60  $���F%"

M�_<9 ��� �*�6 �.y�G�� �&��   $�5 �"��HTLV-II 

!"�" /�Y� �% ) $��4    "%��& v��� (�) 1�� �� �^� �� %" .(

 ���  � �*Ls&2   !$�Y� h%�GU %�"%�� /��  %" �����
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 �
 �M��26    M����0 (�� .*L& ��C�%G
 /�"�*_& $F%"

HTLV-II �!"� ) $��4  ��� �� M���0 ���' �1�;<� .(

      z%G�� G�)�& ��� (�� 1�_9���& %" ����� ��� �"

M�����0  ���� ������� � /����B� ������*�� %" ���'G�&6 �����  

6/0   M����0 .M�� !$' h%�GU $F%"HTLV-II  %"

 �%�> (� [M�� !"�� �C�%G
 "��*0� �� tL
�& �"��D� 1��

 �(��)2/8 ���*�6 ���C�%G
 /�"���*_& $��F%" ��5 �"���� $

HTLV-II     ��8
 ���&� $��"�" /�Y� �%1/0    ���K $�F%"

) $�"�� ����� 1�� (� .*L& /�"�*_&20  .(  

%" J`���  �!$�E*&  (C���� �  "���*0�  ��C�%G
 �  ��� 

��<
 ��9 �� �� "�*_& ��C�%G
 ^&�0 �*Y��  "%���& 

M���0 HTLV-II %"  /���&  /�"��*_&  (��  "���&  %$�k& 

�& [$'�� %" ���4 () %" /�U$)�$��  �/��#  (C���� � 

��<
 ��9 �� �� "�*_& �C�%G
 � �� 1*'�"  ����' 

��9 !"��6 (� HTLV-II� tL
�& �� S��GD� �e# 1�� 

M���0 M�� )1( . (�_��e& %"    ���� 1��� (�) ��   ����

2000  ���
2009 %" /�U$��)�$�� /���#  %���Y) 1����

  �M�D�U J%�F7/14  ��� %"      ����� ���� %�G�� $�F

�*�6  $5 �"��HTLV-II  �1/5 �� %"   ���� %�G� $F

�*�6 ����  �"���   $�5HTLV-I     /�G��& .$��"�� M�Ls&

��� 1�� 1�� %" ����� ���'     %" ��&� �!"��� M���p ��

 ��� %" !$' h%�GU ��"�C& �� (���C&1990  S���) �

) M�� (*D��21  .(  

M�_<9 %" ��f�" \�>  �   ^&��' 1�O {�*k& ���

    >��� ������ (�� /���.*L& �/�# /�U$)�$��  � /��# /�

!����U   /�"���& ����C�%G
 1�"���*_& ^&���' ����e#�	 �����

c� M���0 (� /��.*L& �  �� m9     ����' ���'G�&6 ����

  /����B� �"����  "�$��4 ���
HTLV-I  �HTLV-II (��� �

  A�
�
130  �50 �� %"      !$�' h%�G�U ����� %�G�� $F

    !���U %" ������ ���� �" ��� �*Y�� ���' .M��   ����

1�� �� [$�"�U !$��Y& �e#�	   ��� �U"��6 ���4HTLV-I 

 �HTLV-II �_& J���
 G�� "��D� 1�� %"   M�'�$� �%�"

(�)   A�
�
400  �200 �� %" ) (��� %�G� $F22  .(  

 ��� �� M���0 �`�� ���'1   ������HTLV  %"

  !$�' h%�GU /���� {�*k& �4��� %" �C�%G
 /�"�*_&

) M��23 (�_��e& .(     %" /�%��B<� � ��L�% ����4�% �

/�"�*_&  S�� () "�" /�Y� $8Y& �G)�& /�$�  �C�%G


/6  � �<��  �  MLs& S��& 6 ���ELISA  ����HTLV 

      ������ ���� 1���_
 � �$���g
 S���& 6 �&� [$*'�"

) $��Y� N���b��24(��_��e& %" �1���;<� .(  � /`"%� �

 M���0 ���' �/�%�B<�HTLV-I /�"�*_& %"   ��C�%G


 q$�83/0 �& �&� [$�"�U h%�GU $F%"  � �*Ls& "%

HTLV-II ) $Y� !$��Y&23  .(  

  

�0(�� �'(1  

�& %�Q*�� () %�> /�<� (*D�� �MD%     (�_��e& 1��� ����

!$���" /���Y�  M�����0 "���9� N$��0 �HTLV-II  %"

       "�8�Y�	 ����4 1��� ��� ."��� $8�Y& �&�<0 M�_<9

�& !��U %" ����� 1�� ���' �""�U   (�� ��e#�	 ���

 �(Ce& 1�� �C�%G
 /�"�*_& !u��  �$���g
 J�Y��& 6 ��

""�U ��%�� ���B��& h�% ^s&.  

  

 ��+��2 � '34%  

 � �&�<
 M)�' /�U$) %" �(_��e& () /�B&�  ����9� 

(_��e& �%  c����D  �$��"�)  ��n��  �%�G�U  ��&  c����<� .

�1�;<�  �  M���$�& �  /��)%�)  N��*E&   !�f�Y��& 6

�G)�& ���fY��" "�89  �$8�Y&   (��  �>��#  �%��B<� 

�(��<�<F ���"%$H �& ""�U. 
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Abstract 
Background: Northeastern Iran, particularly Mashhad city, is an endemic area for human T-cell 
lymphotropic virus type 1 (HTLV-I) infection; although, there is no data on the prevalence of HTLV-
II in this region. This cross-sectional study aimed to evaluate the prevalence of HTLV-II infection in 
general population of Mashhad.  

Methods: From general population of Mashhad, 1678 individuals were selected using multistage 
cluster sampling method. Serum samples were tested for the presence of HTLV antibodies using 
enzyme-linked immunosorbent assay (ELISA) assay. To confirm HTLV-II infection, TAX gene and 
long terminal repeat (LTR) region were amplified using designed specific primers by nested 
polymerase chain reaction (nested PCR) technique. 

Findings: From 1678 individuals, 1654 serum samples were taken, of which, 56 were positive for 
HTLV antibodies via ELISA method. All reactive samples were examined by nested PCR for the 
presence of HTLV-II provirus. None of the cases were positive for HTLV-II infection. 

Conclusion: The results of present study demonstrate no evidence of HTLV-II infection in the general 
population of Mashhad. However, it is recommended to investigate the prevalence of the virus among 
high-risk groups, specially injecting drug users in this region. 

Keywords: Human T-cell lymphotropic virus type 2 (HTLV-II) infection, Prevalence, General 
population, Iran 
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 �� �M)�P� �   ��/ �u�D

 ��M)�P� O� ���&: � ����R  !����)Non-thermal(  	


�< �(��� �`.     $�%��&'���(�)�  ����� 1/��. 5� �TV

)RF-EMF(�  +5���� 	��I�      ������ ����/ +��< �����

      !�����(�)� ������� 6���< ���/ ���/��/ �������j���  

mV/m 12/0 ± 2/11    !��#�%�&'� ������� 6���< �

A/mµ 02/0  ±4/90     1/��. ,��D 	
 .���
�� 
	�4�/

GSM 900 2.�������0��   �����/��/ �������. !)�����0d  
2µW/cm 03/0 ± 6/354 +5���  .�< ����  

��(/�� ��"�     !�/�d ����/ 5� m(��� �
��&/ ��� 	


+����
 v���. L�": +��� �  ���U-J� !�<2� 	
 ��


�/ +�< 2��� 65� O�. 	
 !"TV 6�M)�P� )18-17( �

  	
 � ���<  	���� 
����8� ���)�D 5������ Y���N� 

DMEM )Dulbecco's modified Eagle's medium(    

  

  
 ���1���	 
��� ������� .� ���� �� �� ��� �����	 - !"#� �$ - %�&' - (��) 
� *��+$ �� ���	 
���- �"	��&, %-�&�. - /"��"#��  
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 �����DFBS )Fetal bovine serum (10 ���J	
  �  

1  ���J	
!��(4     �����
 ���/ 	�.���/��� 	
 �O���.��/  

37 �G	
 !(�� �  
��� �2CO 5  ��J	
   +
�
 ����

���<. $w����  m����% 5� !)�"��� 1��2���� � ����n�. ���/

��"� ��
�� �&�#w��.  � �< ��G ��   !)�"�� x	���<

.��
�� L�8� 	�/�y Lj �/  

��"� ��"� 	
 ��  ���24    �(��#�
 ��/ !����d � 

104 O��d �� 	
 ��"��   +����� �/100   ��(�)�����

 ���D ��� Y�N�FBS   O�� 6�� �/ � �< ���

��T< ��
�� �/��� 5�	c �$w�      ����� 1/��. ��N.

 $������� ����/ �$�%����&'���(�)�900  	
 2.������0�

�"J�� � 20 !(��  ���/ ,(4 5� ��(�5   !)���(� 5�	

��"� .���� 	��V 1/�. �N. ����   ����<3   +����

  1/��. �N. ��� +��� .
�/6    +���� �5�	 	
 ��I�V


  1/��. �N. ��(/� L�
6      f�V�. ��/ $w�� � ��I�V


 !����510���I�V
�  1/���. ���N.16  � 5�	 	
 ���I�V


  1/��. ��N. L�� +���   ����6 �16  �21   	
 ��I�V


 5�	�"J�� �� �&(��� 	��V �  2� 1/�. �� ,�/ !��5

10 	
 �I�V
 ���5 .�< �(��� �`     1/��. +��.�� ����

+��� L��. ���/  !% ��5  .���� 6	�J !)��(� 5�	

  �"�J�� 	
 ����< +��� � 20  !(���    ,(�4 5� ���(�

x�����   
��/ 1/��. �V�� ���    6��� ��/6 �16 �21 

���/ Y���< � ���� 	��V 5�	 	
 �I�V
  +����   ����


�/ ��#�� ���< � 1/�. �N..  

  1/��. �N. ��� ��"� ��n�. ��2�� !/��5	� ���/

 x�	 5� ������< �MTT ]3-(4,5-dimethylthiazol-

2-yl)-2,5-diphenyltetrazolium bromide [  +
�-(���

 5� $� �� 6	�J ,��/ .�<5 5�	�     ��/  ����� ��7Q�.

��"�  � 1/�. �N. ������< �    !���	 ���� Y��N�

   ��/ O���d �� ���
�� ��"3.400    ���"N� ��(�)�����

PBS )Phosphate buffered saline(  ��(#< 	�/ O�

 ������G ������ Y����N� � ����< +
�
�  	�����I� ����/  

400  �/ +���� �(�)�����40   ���"N� ��(�)����� MTT 

 ���`"R ���/mg/ml 5  � ���< ���(3�	 O����d ���� 	
  

4  ���
 �/ 	�.�/��� 	
 �:��37 �G	
 !(�� �  
���

 �2CO 5 �J	
  ����5 ,�� !% 5� $� .�< +
�
 	��V� 

����"�  �����24  � ���<  	���� 	�.���/��� 5� !�����d

O����d �����
 ����"N�  � ����"3. ����400  ���(�)�����

 ����"N�DMSO )Dimethyl sulfoxide(   ���� ���/

 6�� �/ � �< +
�2�� O��d2 �:���  	
 !��	�. 	


���� 	��V +�0����54 ���
. �$w� 100  5� �(�)�����

 ��"� �/ O��d �� ��"N�96   .���
�� �I(&� !���d

�������� �	������ EF�����G ��2��������  Y�������.  

 +�0(��������
ELISA Microplate Reader   

)Enzyme-linked immunoassay (   ���� ����% 	


570   ����I/ 6	���V ���J	
 � ���< 1����� �(�����

��"� �� )Viability �T��N� (��
�� .  

    ����54 L��8� 5� ��TVTrypan blue�    ��� Y��N�

 �
 � ���"3. O��d  	��/�   ��/100    ���"N� ��(�)�����

PBS  .��
�� ��(#<50    ,��#w��. ���"N� �(�)�����

EDTA )Ethylenedinitrilotetraacetic acid ( �� 	


 6�� �/ � �(3�	 O��d4  �.5  $� .�< �/��� �I�V


	�I� ���5 5�� 50 �� Y�N� �(�)����� ���D �FBS 

       ��w�� ��/ !/��� ��/ � ��< +
�2��� O��d �� �/ 2�

	�(������    .
���< !��n&� ,���#w��. ���. ����
�� ���w��  

10    ��/ !)�"�� ���#�w��� �(�)�����10   ��(�)�����

 |	Trypan blue )4/0   ��J	
Merck(   O�� ��	

$w� � �< }�"3� Lj� 10    ��/ }��"3� 5� �(�)�����

��
�� x	��< 	�/�y Lj O��. "���   |�	 �� !���

  ��
�� EF�G �	 !/4�    ��"�� ����&: ��/    +��5 ����
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��"� � ��< x	��<  �&(�<�
 !/4 |	 �� !����   ��/

��"� ���&:   .��< !I". +
�� ���  

l��N� � ,�0��� 	��M� L� Y��. 
	���(��  	�2��SPSS 

�3��#  �21 )version 21, SPSS Inc., Chicago, IL (

 
	�� 	
 .�< �T��N�+
�
 O��(��	�� ����   $���	�� 2�)�4 5�

O� +��� ,�/ la(�� �N� !/��
	 	� &̀� �/ � ���%  ����  5�

 ��#. 5� !��   ����Post hoc )Scheffe(    .���
�� +
�-(���

+
�
 ,�0����� la(���� �����  6	���J 	
 
���G�05/0 < P 

!&M�  .�< E�#N� 	�
  

  

���	 	
  

  !"#0� 1,"02".�"� 3����      �0� ���0	 �� 405 �0$

 4&�)�.900 8	�$�9�  

��"�     *����. ��/ !�/�d ���/ 5� +�< ��G �
��&/ ���

80  �J	
���i ���� O�a� f� 	
   ���< !��


��<) �
�
 ��� 2!�	�/ .(    5��� s��������� �/ ��

��
�� L�8� ����(&� � ��"� �H�)��	�� ,�/   	
 ���

+���  +��� � 1/�. �N. ������<    +������ !.���-.

 ��<) ��3.(  

  

  
 ���2 
)��	 .80  <=��!"#�  *��+$ �� �-) >��. ?) �� �$

>����@�A. 1,"2".�"�  

  

  
 ���33���� . >�,"2".�"� 1�$�  *@�� :?2��<$��   

���	 �D	 *@�� :E  

  

��"� �H�)��	��    � 1/��. ��N. ��� ����<   ��/

.�< +����� O�(�a/��T�� � ��< !��
 6	�J  

  

   32"#000� 1�000F� (�<000G <000=�� 3000����   

)Cell viability(  

��"� 6��D ��2�� !�	�/ ���/   ���� 1/�. 5� $� ��

  ������� 	
 $�%���&'���(�)�5  !)����(� 5�	�  x�	 5�

MTT    ��"�� ���I/ 6	��V �J	
 .�< +
�-(��   ����

 	
 !�#� !/�d ���/ 5� +�< m(�� !����2� �
��&/

��� � +��� 1/�. ����   +���� 2G �/6    �1/��. ��I�V


 !��&M� 	���% ���/    
���/ �����< +����� 5� ���(�� �	�
  

)05/0 < P(  ��<)4.(  
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 ���4 %9&�� <=�� 3���� .± 1�F� (�<G ���<&���� K��D&� 

)Cell viability!"#� (  4&�)�. �� ���	 �D	 1�$900 

 8	�$�9� L@� ��MTT ]3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide .[�F� <=�� 1

!"#� �+$ �� �$ 1 *@�� ���	 1�$�  *@�� 8O ��6  �� ���	 �FG�

�@�� 3QR� �"S ��  *@�� �� ��+) 1���<$�� ) �"�05/0 < P(  

!"#00� �00V�	 �W�00� 300����  �� *��X�00�� �00� �00$

Y&�  18�'Trypan blue  

��"� x	��<     ��/ 1/��. 5� $�� +��5 ��� GSM 900 

 !��% 	
 2.�����0�5 !)����(� 5�	�  x�	 5� +
�-(���� ���/

Trypan blue�   ���n�. �:�� �� 
�/ ��MV�� ,�� �����

��"� ��� 	
 �� � +��� 1/�. ����  +��� 5� ��R6  �I�V


 1/��.�   !��&M� 	��% ��/    ����n�. �:��� 5� ��(�� �	�


��"�   ��/ ]���( �&��� .
�/ ���< +��� 	
 ��   ���


 x�	 5� +��4MTT�  +��� 	
 !)�"� ��I/ �J	
 ��

6 �V
!��&M� 6����-. �����< +����� ���/ 1/���. ���I  �	�


���<��� |��	 x�	 	
  �2����4Trypan blue  2���

 +��� 	
 ��n�. �:��6     ����< +���� ��/ 1/�. �I�V


!&M� 6��-.  ���G) 
�� ���� �	�
1  .(  

��"� x	��< ��� ��"� �� �/ �T# +�5  	
 ��

��� � +��� ��� 1/�.�  +��� 2G �/6 V
��I  	
 1/�.

5�	�   �&M� 	��% �/! 	�
�    +���� 5� ��(�� ����<   
��/

)05/0 < P.(  

���  

$�%�&'���(�)�  �����     !���� �H��� ,(�<�� ��)
 �/

�����)�� �������2��� ���UG ����� 2��G_ 1/���.  �����

!� ��2�����R �&<�/ )20-19( �4 	
 �� ���   !��/�. 5


 ���5 6�� ������ 6�< ���'. �/ �   1/��. $������ 

1/�. 
��M.  ��
������� )22-21(.  

�M)�P� ,�� 	
� 3 ���5 �/ +���    1/��. f�"(3� ���6 �

16 �21 5�	 	
 �I�V
�  6�� �/5  !)��(� 5�	  !��	�/

��<�� 6	�J ,��/ .�     5�	 	
 	��/ O�� ��� +����

 1/�. �N.6       1/��. ��N. ���(/� L�
 +���� ���I�V
  

6     f�V�. !���5 �"�J�� �/ � �I�V
10 ��I�V
�   ��N.

 1/�.16   �"�J�� ��/ � [�.�. �/ L�� +��� � �I�V
 � 

 !��510 �I�V
� 1/�. �N.  ���6 �16 �21  	
 �I�V


  ,��� 	
 .�&(��� 	��V 5�	 ��M)�P��   1/��. L���.   	
 ���

�"J�� � 20 !(�� (���  6�< � ���� L�8� ,(4 5�
2µW/cm 03/0 ± 6/354 +5�����   ,����/ .���< ������

[�.�.�      ���% � 
��/ ���#�� 6��< � �"J�� �(��	��

     1/��. 6��M�
 
���M. � 1/��. ����5�   !���	�/ 
	���

  .����	��V  

�<	 � ��n�. �:�� !�	�/ ���/�  x�	 �
 5�MTT 

|	 �  �2��4Trypan blue  �
 �� 	
 .��
�� +
�-(��

x�	� +��� 	
 ��n�. �:��   1/��. ��N. ��� 16  �

21  �I�V
 �5�	 	
   6��� ��/5  !)���(� 5�	�    	��% ��/

!&M� +��� 	
 ��n�. �:�� 5� �(�� �	�
    ����< ����

!)� .
�/�  +��� ,�/6  6�� �/ �5�	 	
 1/�. �I�V
5 

)��(� 5�	!�    ��-. e��� ����< +��� �/ !�&M� 6�  �	�


   	
 ���n�. �:��� �� 
�/ !)�D 	
 ,�� .�� +�����

 +�������21  5�	 	
 1/�����. �����I�V
�  +������� 5�  

16 1/�. �I�V
�   !�&M� 	��% �/     ,��� .
��/ ��(�� �	�


!&M� la(�� +��� ���� 	�
   1/��. �����    ,��� �0���/
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!@<O1���� .3 �Z�8 V�	 �W��� !"#� �$1 Y&� �� *��X��� �� *��� @ *<&� �'81 Trypan blue  

  ) ����� ���� ����	�� ����± �����	���  �����(  

  "#$� %��� &	
  "#$� %��' &	
  

 "()� �
 60/3 ± 12/53 60/3 ± 87/46 

"() 6 +,�- �./0� 02/3 ± 51/54 02/3 ± 48/45 

 "()16 +,�- �./0� 12/3 ± 06/64 12/3 ± 93/35 

 "()21 +,�- �./0� 86/3 ± 44/73 86/3 ± 50/26 

  

+��� ,�/ �� ��� �I�ID     1��2��� ��/ 2�� 1/�. ���

  1/��. 6��M�
 
��M. � ���5�     1���� ���n�. �:���

!� ����    ���	 O�� � ��/  �T�#     ,��/ !�)�2 !�P�

���5  ��n�. �:�� �/ 1/�. ����<�
 
�G� ��(� . � 

,�� *U� ��� !�  ���� �8�( ���. ��   1/��. ����5 �/

!j�%  5� �.21 �I�V
�     1���� *�� 5��/ ��n�. �:��

�/��c  1/�. �k�� ���5 6�� O� 5� �M/ ��� ,���

   .����/ ��/�7 ��n�. �:�� � ���/ Z�T<� �D �/ !�


��D ,�� �/� �M)�P� ]��( � !� ��� �u�D   ��. �� ��


 1/�. ���5 6��21 �I�V
 �5�	 	
    ��I/ 1���� 6��7�

!� +�����   .
�<  

*(��#�� ~�����   ������ 1/���. ���/ O���H�)��/ �����

6���< 	
 !��#�%�&'���(�)�   �j���/ $������ ���/ �����

���5     $����� � !)���(� 1/��. ����    5� !�J�� ����

1/�.  ����!#������
�	 ,��(��/ 	��I� !�    ��� ��<�/

+�8&� �7� 
	�
 L� �� )23-22( �&��5 ,�� 	
 6�M)�P� .

!� ��� +�8&� �� ��
 �  ���)�M�    	
 O��H�)��/ ����

!)�"� Z� ���   6��< O� 5� �V�� 	
  k���  !�<�

!� 
�<. ��)�M� 1��2��  +�8&� ������� O�H�)��/ ���

6�<�  �"�J�� �/ �      �����(��	�� ����� � 1/��. ��T&�

��� �(#/�� !��2��c �	 ,�� 5�� ��u��    f�"(3� ����

+�8&� f�J�. � ��< ���/ � 6�<�    1��2��� ��/ �	

��� )24.(  !�� �` �/   ���	  ��� +��8&� �   	
 6��<

�M)�P� �  ��"�� ���/ �u�D    �
���&/ ����  !�����2�  

  

!/�d ���/ 5� m(���  �/GSM 900   �������� 2.���0�

 6�<2w/cmµ 6/354    .��� +�< �V��  

  ���M)�P� ]����( ���/ m/���P� ���M)�P� ,���� ]����(  �

Panagopoulos  �Margaritis 
�
 ���� �"J�� 	
 � 

 !��521-1 �I�V
�     ��/ ���n�. �:����   ����5 1��2��

1/�. !� 1��� !�
 ���5 � �/��  ���1/�. +�.�� !�
� 

�/ *#���	� 6��D ��	 !M�8. �7� O� ���&:  �7�� ��

!��� ���<�/ )23c( ���0�
 l���% 5� ���d����  	
8����(! 

pV����&(� �Panagopoulos  �Margaritis  O���� 	


��0�
 !�	�/  $���� ��I)� �/1800  2.����0��   e���

    +������ ��"�� 
���"�: vP� 1��� �/ !&T� !T��4

) �
��24 .( 	
�M)�P� �  ��0�
 pV�&(� �2�  ���I)�

 $����1950 ��"� ��	 2.���0�   	
 �������) ���

 Y�N�In-vitro  6�� �/24 �. 68 �:���   *����. 9:�/

[��4  ���DNA      !)�"�� ����� f�"(3� ��D��� 	


<�) ��� +25 .(�M)�P� � �0�
*� �   ���� +
�
 ���

 ��  ����$�%�&'���(�)��   ���� �����.    �g��#�� ����

�!� 1��2�� �	 ��M ��
 )26(.    

Reactive oxygen species )ROS ( �
�� ��M� �/

  5�������&�� ^�(�������� ��2��������p38 MAPK   

)p38 Mitogen-activated protein kinase �( ���#� 

 ����5�&��  *��`&.  +��&&� � a: ��*  !)�"��   ����/ �	

,�y.��� ����a�	�-#�     O���N. !������ ���< ���

+
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Abstract 
Background: Todays, using of mobile phones has an important role in human life and public concern 
about the harmful effects of radiation emitted by these devices is growing. In addition, protecting 
questions and biological effects are among growing concerns that have remained largely unanswered. 
Stem cells are useful models to assess the effects of radiofrequency electromagnetic fields (RF-EMF) 
on other cell lines. Adipose tissue represents an abundant and accessible source of adult stem cells. 
Therefore, this study was performed on adipose-derived stem cells (ADSCs).  

Methods: ADSCs were exposed to global system mobile communication (GSM) mobile phones 900 
MHz with intensity of 354.6 µW/cm2 waves (217 Hz pulse frequency, 50% duty cycle), during 
different exposure times, ranging from 6 to 21 minutes/day for 5 days at 20 cm distance from the 
antenna. MTT assay [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] was used to 
determine the growth and metabolism of cells and trypan blue test was also done for cell viability. 
Statistical analyses were carried out using analysis of one-way ANOVA. P < 0.05 was considered to 
be statistically significant. 

Findings: The proliferation rates of human ADSCs in all exposure groups were significantly lower 
than control groups (P < 0.05); except in the group of 6 minutes/day that did not have significant 
difference with control groups. 

Conclusion: The results show that 900 MHz radiofrequency signal radiation from antenna can reduce 
cell viability and proliferation rates of the human ADSCs regarding the duration of exposure. 

Keywords: Adipose-derived stem cells, Radiofrequency electromagnetic fields (RF-EMF), Antenna, 
Cell viability 
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<�Z��� /*��� <�:�S��	� /*��� ������_�	�  /P	���� 

�L�� ���$ )	I & ... �  *�	 )6-3.(  

�$ P	;�	Q& /:"% !U ���'��# *�&� 4 *A�$ )��  

�	&�$ ���� ���	
�� ,$	\��� $�'& ��M�E ���% $'  .  	�&

�$ ��� /�;�	Q& �a� Rb  !U ���'��#  *��&� 5  *�A�$ 

�� �$ 5 	T& !U ��S�	&�*��:� 2 *A�$ �	&�$ �$  ����� 

���	
�� c�\� 	� d�'�&  	���� V�$��.  

  

��� 	
  

��� /�;�	Q& <� �'&�� ���	  !����  ,*�� )  M$	�e� 

$'   ��� �$  !	�� 1388 �$  �	����	��   )���K2�� )g (

,	
���R#�$ ='���:- �����2( �	O\���A� =	���>#�  *����  

),�	���� ���"a  =385171�$ .( ����� /�����  60 �� 

��"& �  ���� ���	
��  c��\�  	��  d��'�&    =	�# ��"a

*#*� 	� 	  �� �� !U )	K ���'��# *�&� 5 *A�$ � 	� 

 ��S�	&�*��:�2 *A�$ �	&�$ *#'�  .  

���� ) c�\� �  ��'�- �'j6 ��L  	O���  P	;�	�Y 

)�� �:�0 D'0 )	K �� ,	�� �	  	� ��S  ($�*;� �   !'(	�(

)D'0  k'�#  2���( �  !'l��'(   )	�K) D'�0  ���I (

���� �� 10 ��*  m�K ,�E � 	� �S�� c��;�   *��)3 .(

���� ) d�'�& �  ��'�- �'j6 ��L  	O���  P	;�	�Y )�� 

�:�0 D'0 )	K �� ,	�� �	   	��  ���S  ( $�*�;� �   !'(	�(

)D'0  k'�#  2���( �  !'l��'(   )	�K) D'�0  ���I (

���� �� 20 ��*  m�K ,�E � 	� �S�� c��;� *�.  

 #��	���   ��� �$ 1  ,	�&  ����WE  ��K  ��#'E )���$ 

;Y'& 	� ���'� )��  ���� ���	
�� �M	��$ ,$�� 

/*#$'  �� �;�	Q&  XW�6  *#*�� . ���	���   	�   �T 	�� ) 

���	S6 �  ��S�	&�*��:� �  	��  ���'���#  *��&� �  	�� 

�T 	� ) P����� /)'�:� )*"� 	�  $*�L ���$  2��� �� 

�;�	Q& XW6 *#*� .,��- �  /��� ����$�	  �  ���	���  

�[� �"%��& � 	� #	S� �� �� n�% )	K J�(  )���E 

�� ) )��$�	�� OCP  	���Oral contraceptive pill (
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,$	\��� & *#$�� 2�# �� �;�	Q& XW6 *#*�.  

�� =	�� ���	��  ��	Y� �&	#   *�� W��� .�$  o���� 

/�	&�$ P	ebR& <�M��E'&$ ���	��  �$ �&	�R��( ) 

,p�� �"a *� .)��  ���;� P*� /���� q�	� P*� 

) ����ASI  	�Acne severity index)��  ( �K  �	���  

�  r�� ��� �"�	[& :*�  

q�	� P*� ���� = )2 ×   + !'(	�( + (!'l�'(

)4/1 ×  (,	�� �� D'0)3(  

JK	� q�	� P*� ���� ���� �� 30  *�A�$  ��  

��'�- w�	( /c�;Y  �� 30 *A�$ 	� 60  *�A�$  ��  

��'�- w�	( d�'�& �  J��  �� 60  *�A�$  ��   ��'��- 

w�	( �	�S  �	- �$ �x# ��M�E *�.  

!U )	K  ���'���#  *��&� 5  � *�A�$  ���S�	&�*��:�   

2 *A�$  d��'�  ,*��R#�$ )  )�	�����$  �	O\�A� �$ 

X��y � 	R& /VK��M 	&� 	  zSI�  )	K   c�:�b&A  �

B ����� *� .�	��2( � ���	��  �� o'# �	&�$   o�4� 

)�'� (*#$'  � ���	��   ��   P�'�A  M$	�e�   �$ ��� 

V�ST� ,��E  .*#*��     3�"4 /�	E*���� ����� �
�K 

5�;���'��$ ,$�$  /,*�� ���$ �� �$  �	�  �$ ��� �  ��  

P*& 8 ��\K *#$�� ,$	\��� .���	��  �K 2  ���\K   <��

�$ �	  !'4 ,��$  /�	�&�$ )  ����	;&  *#*��  ,���# � ) 

q�	� P*� /���� ��	Y� �	��  � $'0�  ]��'�- 

"#	0 �"a )� �$ *�  .  

�$ �	�	(  /��;�	Q&  	K*��  �	����  *�� �  P	�-�4� 

��0 )��� ,*� 	  ,$	\��� �'&�� �� )	K )�	&� 5&	� 

t  �ANOVA )Analysis of variance (� �'��&�� 

3����%$ Fisher =����# �$ ��2���M� SPSS �b���S# ) 18   

)version 18, SPSS Inc., Chicago, IL$�'��& ( 

��2>� � 5�:[� ���% �M�E.  

  

���	 	
  

�$ /o'�>&60 �	��  )30 �\#  	�  !U  ���'���#  *��&� � 

30 ���\# !U 	��  ����S�	&�*��:� (�$ ����� ���;�	Q& $�'��& 

 	���� ���% *��M�E .m�K  =�*�� ��   ��;�	Q& �� ���	���  

XW6 *#*R# � ��K ) /���	��  �;�	Q& �� 5&	� *#$�� .

d�'�&  ��� �$  ,���E  !U )	�K  ���'���#  *��&� � !U 

�������S�	&�*��:� ������  z��������� 34/3 ± 83/20  �  

53/3 ± 17/21 !	� $'  � ��� /X���� �� �x# )�	&� 

�;& ��$ ) $'"#050/0 > P(.  

��
#	�& q�	� P*�  ����� �$  o����  ��;�	Q& �$ 

!U ,��E �$ ���'��# *�&� � !U ��S�	&�*��:� �  z���� 

5/8 ± 85/16 � 27/12 ± 2/18 ^$'  ���  X�����  2��# 

�� �x# )�	&� �;& ��$ ) $'"#050/0 > P(.  

��
#	�& q�	� P*� ����  ��    ����'�( �'�4 �$ 

!'4 P	;0��& � �$ �K �$  /,���E  JK	��  ����$ � 

 ���� JK	��� ) ��;0��& ) �	��O# �$  5� 	T& �������(/  �$

�S�	T& 	  o��� /�;�	Q&  ��   {	�[�  )�	�&� �$  ��K �$ 

,��E �;& ��$ ) $' 001/0 < P) (!�*0 1.(  

/*�I �K �'&�� 3�%$ Fisher �	R# $�$ �� 	  �0'� 

�  JK	� q�	� P*� /���� P�	\� �;& )��$  ���  

���'�����# *����&� � �����S�	&�*��:� $'���0�  $��*���#  

)583/0  =P !�*0) (2(.  

  
 ����1 .�	
�� ��	
������� � ��� ������� �� �� ���� ��� �� �� ! �� �� ���� "�# $%�# &  

����  �����  ���
  �2  ���
  �4  ���
  �6  ���
  �8   �����P   

�'�( )'*+	'� �,  850/16  275/13  708/9  375/6  150/5  > 001/0  

)'./����!'�0 �,  270/18  467/12  150/9  575/7  700/6  > 001/0  
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���� 2�	
�� .  �� �(�� �� ���� "�# $%�# )*�� ��+��� &2 ��	
������� � ��� ������� �� �� ���� ��� �� �� !  

 )����(  

����  

���
  �2  ���
  �4  ���
  �6  ���
  �8   �����P 

�'�( )'*+	'� �,  31/72  1/70  5/52  72/87  
583/0  

)'./��"�!'�0 �,  06/68  75/63  0/60  32/77  

  

��   

*���  <�����'��# ) ����	�# (�   *��&� ����	�# ) ���'���# 

*�&� (�  �'4 � 	R& �  ��'�- <� /��&	��� ^*#�a|&  ���I 

�� �� 	K & *�#�'� �$ 5��$ VS�#	E�� �  �
�*��  5�*�"� 

*#'� .    ���� ,*�� D��2�E /P	�;�	Q& �$  ���  $� �	�� 

;Y'& *�&� ���	�# �a� ��".� E*��� �$ $��:�-  *�� 

(� &�$ $��$ �� }-	  JK	� ��  ���$ �$�$ N�  ���M 

&�*�(� � $'"O  /�>��# �$ �$  �� '4�  ���� )  �	�� 

& $'� .*�&� ���	�# & *#�'�  ��>�&  ��   J��2�M�  2���� 

/��~���( <��[� E*��� 2��� /*�&��� J��2M� �-�� 

2�	�� !':� )	K ���'������ � �	  �$�   HQ�NADP 

)Nicotinamide adenine dinucleotide phosphate( 

5��$ �':� $'� . ,���-  ��   /����  $� �	��  ;�Y'& 

*�&� ���	�# z0'& $'"O  �	��	� X	A /HQ�  �*�� 

��I � k��I � �	O& �	4�� ���  )�'�#  �&  � $'�� 

�$ /�>��# �$ )��( ��'( �a|& ��� . P���a� �� ,$	\��� 

*Y  	O��� �� �$ /���� ������ �  !$�� �	E 
��'�

2�# ($�	��'& �U����#) $	O�R�( ,*�  ���)7.(  

,$	\����� �� *����� <������'��# )����  �	��&�$ ������ 

���	
�� �  !	� 1955 & �	   ̂$$��E  #	�&�  ���  ��  

�  �� ��a�� �:- ��'�- .�� ,*���  �    )�	���  P*�

���� ���	
��  ,$	\���� $�'&   ��M�E ����% )8 .( 3�"4 

c���A'� Marchand �$ �	���K /!	��� �	��&�$ ������ 

���	
�� 	  *���   z�0'& <�����'��#  o	�S��  ����- 

&  $'�)9.(  

	  ��� ����� /!	6 �;�	Q& �� !U  ���'���#  *��&� �� 

)��  �	&�$ ����  ���	�
��  ��   ��'��-  <��  J�	�&�� 

���	  �$  '��  �'��   ,$	\���� $�'�&  /$�$ ����%  d��'� 

Shalita � ���	��K  =	�>#�  *�� .�$  ��;�	Q& ) ��  /	�K 

���� � Rb �a� $� �	�  ;�Y'& !U  ���'���#   *��&�  

4 *A�$ )��  �	&�$ N	O���  d��'�&  �����  ���	�
�� 

�$ 5�� 	T& !U ����S�	&�*��:� 1  *��A�$���S�	T& *��� .  

76 �  �	��  P�'A  M$	�e�  ��   X��e&  ��K �$ !U 

���'��#  *�&�4 *A�$ 	� !U  ���S�	&�*��:� 1   /*�A�$

�$ �	  �$ ��� � �   P*&8 /��\K c:�&  *#*�� . ��( 

�� 8 /��\K �K �$ �	&�$  ��	��#  *��\&  5� 	%  ��S�	T&  )�

)19/0  =P( �	&�$ �$  ����� )   	�O���    ��  ^$�$ �	�R#

/�� )�'4 82 *A�$ ��  ���	���   �	�&�$  ,*��  	�  !U 

���'��# *�&� � 68 *A�$ �[� $��M� �� �	&�$  	�  !U 

��S�	&�*��:� $'"O  *��M	� . ��K �$  /�	�&�$  ��   {	�[� 

)�	&� JK	� O 	R& �$ P	;�	Y ���� � P*�  ����� 

*#$��� $'0� �  .�	E*�S�'# �  ��� �>��# *#*���  ��� 

!U ���'��# *�&� 4 *A�$ �$ �	&�$ ���� ���	
��  ��

{	[� Rb �a�  	�  !U  ���S�	&�*��:� 1  *�A�$  5� 	% 

�S�	T&  ���)10.(  

�$ /5 	T&  JK�p�(  )��
�$  d��'� Sardesai � 

Kambli/ m�K )$'� �$  z�����  ���'���#  *��&�  	�  

��S�	&�*��:� �$ �	&�$  �����  �	�R#  $�*�# . /�	�#� 75 

�	��  ��"& �  N	O��� ���� ���	
�� �  ��  ���  ,���E 

V�ST� *#$�� .,��E !�� 	  ���'��#  *��&� 4  /*�A�$ 
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,��E =�$ 	  ��S�	&�*��:� 1 *A�$ � ,��E /='� �� 

�$ � ��  �#� <��'�  )	K �  ;Y'& �:- =*- w�	( 

=�	T& �$ �x# ��M�E  	�  /*�  z�����  ��[� ���$ �$ 

�	&�$ ���% �M�E .�$ �	�	( 8 /��\K �>��# ��M�E *� 

�� ,��- �� ��� �   ���'���#  *��&� �$  �	�&�$  ����� 

 	O��� ����  ��	��# � ���*#   ���S�	&�*��:� 	�  �� 

� 	R& /$'  z���� �� 	K  ��a��� 2�#  )$	��� �$  �	�&�$ 

���� ) =�	T&  ���*#)11.(  

�a� ���'��# *�&� �   �I ��'(  P�'�A  d��'� 

Draelos � ���	����K �	��R# ,$�$ ^*���  ���>��# �	��#�

�� *��M�E *�&� ���	�# 2 *A�$ ;Y'& ���&  ���� 

�$ JK	� ��2�& �M$  �I �$ $��M�  ��(�U �  r'Q�� 

 �I �%'& �$ $��M� )�	T\% �a|&  *�	 )12 .(  

�  �x# & *�� �� ���'��# *�&�  ,����K  	�   �	�&�$ 

;Y'& � <���S�� &      )$	O��R�( ��'��- ��  *�#�'�

�$ *���*0 �	��&�$ ������ ���	��
��   $$���E r���Q&  

)15-13.(  

�$ �;�	Q& ) /�Y	6 	& !U ���'��# *�&� 5  *�A�$ 

)'% �� /�� �   )	�0  ��x:L  !'��;& 4  /*�A�$  $�'�& 

 	���� ���% V�$�$ � �  X��  P	�;�	Q&  /�:"%  ���� 

z���� �� �  )	0 !U  ���S�	&�*��:� 1  /*�A�$  	�  !U 

��S�	&�*��:� 2 /*A�$ �S�	T& V�$�� .,��- �   /���� 

	& <� 5����( �'� �� �  �'x�& �>��# !'e6 )  5� 	% 

�	���4� /�� $�'& ,$	\��� ���% V�$�$.  

��	�# �  ��$ ,*&�  ��   r'�Y�  �	�R# $�$  ��� !U 

���'����# *���&� 5 /*��A�$ 5%�*��6 ���  ,��*��#� !U 

��S�	&�*��:� 2 /*A�$ )��   �	�&�$  �����  ���	�
�� 

c�\� 	� d�'�& �a|& ��� .,��- �   /����  	�&   m��K

�#'E ]��'- "#	0 �$ !'4 �	&�$ ,*K	R&  V�$���# 

� ���	��  �	&�$ �� �   '� 5�[� *#$�� .	  �0'� �  

��� /��	�# ,���K 	  �a� *Y  	O��� ���'��# ��  ����& 

��� �>�& �  JK	� N	O���  *�;  ��  ����� �  ��a�  *�Y 

�� �'��	�#	�
�( �� ���&  ����  ��   JK	��  P*�� 

�*� ��#	�
�( �(  	O��� *;  �� ���� <��  /*��� !U 

���'��# *�&� 5 *A�$ �� &   ��  ��'��  ��'��-  #	�&�$ 

z�	�& )��  ���� ���	
�� $	O�R�( $��.  

�  �'x�&  	���� ��O  Rb �a� !U ���'��#  *��&� 

5 *��A�$ �$ �	��&�$ ������ J�	��&��/���	
�� ���	��  

M$	e� ) ��RCT  	�Randomized controlled trial (

$�*;� 	   )���R�   ���	���  �� �  �(  )���E  #�'�4  ��� 

��A'� & $'�.  
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Comparison of Topical 5% Nicotinamid and 2% Clindamycin Gels in the 
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Randomized Clinical Trial 
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Azamosadat Ghorbaini4, Mohammad Ali Nilforoushzadeh MD5 

 
Abstract 
Background: Acne vulgaris is considered as one of the most common disorders for which, patients 
seek dermatologic care. In the current study, we evaluated the efficacy of the 5% nicotinamide gel 
versus 2% clindamycin gel in the treatment of the mild to moderate acne vulgaris.  

Methods: This randomized, controlled clinical trial was performed in 2009-2010. Sixty female 
patients with mild or moderate acne vulgaris were recruited to be treated either with 5% nicotinamide 
or 2% clindamycin gel for 8 weeks. Acne severity index (ASI) was used to evaluate the response to 
treatment and SPSS software was used to analyze the data. 

Findings: The mean of ASI at the baseline was 16.85 ± 8.50 and 18.20 ± 12.27 in nicotinamide and 
clindamycin groups, respectively (P > 0.0500). The mean of ASI was significantly decreased 
compared with baseline during the time in both groups (P < 0.0001). However, there was not any 
significant difference regarding reduction of ASI between the nicotinamide and clindamycin groups  
(P = 0.5830). 

Conclusion: Five percent nicotinamide gel is as effective as 2% clindamycin gel for treatment of mild 
to moderate acne vulgaris. No side effect was observed during the treatment. 
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Comparison of the Frequency of Personality Disorders in Patients 

Diagnosed with Alopecia Areata and the Normal Population 
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Shiva Ghods MD3, Sepideh Asadbeigi MD5 

 
Abstract 
Background: Alopecia areata is a recurrent inflammatory disorder causes non-scarring hair loss. The 
condition most commonly presents with discrete patches of alopecia on the scalp but can include total 
loss of scalp or body hair. While occurring in men and women of all ages and races, onset most 
frequently occurs in young people. Psychosomatic changes caused by this disease can lead to 
psychological long-term problems such as anxiety and depression. Personality disorders can alter 
clinical presentation of the disease. This study sought to determine the correlation of personality 
disorders with the occurrence of alopecia areata.  

Methods: A case-control study was conducted in 84 patients divided in two groups of patients 
diagnosed with alopecia areata and the normal population. The demographic information of both 
groups was gathered with a questionnaire and the personality disorder was evaluated with the Millon 
Clinical Multiaxial Inventory-III (MCMI-III). 

Findings: Patients with alopecia areata tended to have statistically more personality disorders 
compared to the control group (P < 0.05). Personality disorders among women were more common 
compared with men (0.27 vs. 0.05). The difference was significant in women compared with control 
group (P < 0.05), but was not statistically significant between the two groups of men (P > 0.05). 

Conclusion: Based on the significant role of adolescence in society and the correlation between 
personality disorder and alopecia areata, we recommend psychiatric counseling, clinical evaluation, 
psychological diagnosis and treatment along with the other treatments. 

Keywords: Alopecia areata, Personality disorder, Millon clinical multiaxial inventory-III (MCMI-III) 
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World Kidney Day 2014: Chronic Kidney Disease and Aging 

 
Shabnam Hajian1, Azar Baradaran MD2 

 
Abstract 
World Kidney Day (WKD) is a joint initiative of the International Society of Nephrology (ISN) and 
the International Federation of Kidney Foundations (IFKF). Seven years on from the first campaign, 
World Kidney Day (WKD) has turned into a global phenomenon. On March 13, 2014, medical 
professionals, government officials, the general public, celebrities and patients took action locally. In 
2014, the World Kidney Day (WKD) focused on chronic kidney disease and aging. The mission of 
WKD is to raise awareness; so that, everyone cares for their kidneys and, if appropriate, check to 
assess if they are at risk for kidney disease. Prevention of kidney disease, early detection, and 
subsequent kidney protection are critical aims for World Kidney Day. 

Keywords: Kidney, World Kidney Day, International Society of Nephrology, International Federation 
of Kidney Foundations 
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