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 4�7/; <���� 4$ �I 56��7���&' 4�7/; <���� + $��� >! � �7/; <���� + ���= " ���&' + 56��7 + �7/; <����  $��� >! � ���= .$#$I R�A*7
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  ?�����@ A$"���$B-& �$C" ;-<'� � D-��BE� �#FG ;�H-� ;��G )&��

)HPA axis  ����Hypothalamic pituitary adrenal axis )&���� � (

) ��� 1��E& 
���� ;��G9 ,3 ��-E&� .(     �� ����. ��-+��� ����$� �

 1�0�8��"�@ �� ���$-/ � ���H�� ���+��"  ��&,     �����$-/ K$�F  ��.
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�-����'� 7��� � �& �" L�'� (�#FG ��& �$�j    ?$�	+$" D�� 7�$'G �.
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) ��� 1��E& D�^$+$�L-�$��R � �	�^$+$�L-�17.(  
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��&���� ,
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    ���@��. L�-� ?��� ��L& �� �� 7@ ��.��� �"�V � 1�� 1��\��� ���R���
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)&�2R !��, � ����. l�& �. ��G$E[" f��L� UW$� �-XY   U����� �

       ���&����� ��. ��$�S A����� � ���$�& ���'��E� ,�E�  �-\� OM

���<am � �.������  !-�$������ � �����H�� D�����-� ���-E-���$-. ����&
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��+��" !�� ��  ,�.�[� �35     ��. (����H�� ��2��) ;+�� �� ����CS >$" ��

1�����C"  ������ �57/20 ± 82/170 U���M ���'"�� �  �'��� �70 -60  ,���

  Z�\V �� � ��-T� p�� ���� $�-�H�� �� )��"�@ �T%   �� K$�Fe" ���& 

�<\C"  ���.� �. �La� ���	��� �90  ×60  ×60 �����     Q����� ��. ���"

1��� �	������ �-  ���'�����12  ����"� � ��G���� 2 ± 25 ���%��  �

�����  �.$=� � ���M5 ± 55 �0� �S��   .���� ����  

&-r ���C"�� �gm�� �� .@� ��.� /-����$ �$%� �����.  ?$�S� 

V� �� ��� �. /-����$ �"�@�&�08� f.��" �. .-��-� �&� E�-�� �  �V� �� 

1�08��� aG$.� �-�'�  7��E&� 1�&��" � Helsinki U�[�� ���M  .  
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���� �'���M ���V )��"�@ ��$" �. 
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�'"�� � ��"� �12:30-7:30 �. ��$S �� ��7�  ��. ���  ��$��  7����M 

/-��$� .� �-] �%�� �\S �� �<� ����M ��. �"���. � �E��'� ZR �� 

5 ��� �'�@�� >$" �& �. ���7� ��� 1�0��� ��$� 7���M  ��.  ��$�S 

��� ��m@ ��. �� ��! �a/�", �. �$<'" �G���  ��H"�O  �V� ��,  ���.� 

����� 7��� >$" �. ���7� �� `$� ��	+�� �	�  1��\���� � ��8 � � ��! 

OEG Q�$� "-�a �� ���R-	� U�[�� �� )23( .�� �"/�a � ����'�@,� 

���/ ��$� 7���M ) �.��" 5 ��� (�. ��" 7�"� 15 V�-�* �  ���� 

10 ��" �. V�-�* �$. .10 V�-�* � ?�� � � @ �& �Ha% � �E��! �-L  ��. 

���-] �. U�M � ��� 7��� K�F� � 1��� ��.  

�. 
�H�/�  ���\& �  ��M�����,  ���\& � ?�� � ,U��  >$�"  ��& ��  ��& 

�Ha% �. �G�� 15 ��" �. V�-�* � �. ��" 15 V�-�* �. ���  ��$��  7����M 

7��. �-] ���V �'���M .�. E&-! ���-,] �� ��\&  ��&�  ���.  ��& ��  ���\&,   

5 �/�� �. �G�� �E��!  �����  ��j�  �+��, ��  ���\& �  ;��\&  ���  �� @�! 

��\& � �E��,! �G�� �E��! 30  ���" �� V�- ��*  ��.�X  �$�. . ���"  7��"� 

�E��! �-L �� ��\& �&� U$� �� ;�\& �. ���-] 20, 25, 30, 40  �50 V�- ��* 

�� �<� ����M �� .�� ��\& � ;�8& �. ,��. ��" �E��!  ��. ��� 60 V�- ��* 

�.�X �0� �����  .����! �"���. ?���"  ��.  ����  ��&�  ���� 85 -55  ��S�� 

�u���/ H�� 
g%-72 VO2max �. ��%� �� �"@ )25 -24.(  

1��FG �G$E[" ��-M �-\� OM 1�-M U���� �  :��E�   ��G$E["  �

1�-M U���� OM �-\� �E�   ���/1700  O�M) U�M     ;+��� � 1���� ���&
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,�-\� 1��E� �.  �  U$����.�&2887-4856-5052 �    ��EaG 7�$�'G ��. 

Altheae kurdica L. �� �*�'" 1�� �v�\/ �  (������ 7�&�-M w�. �

   ��E% � ������'� 
��[" 7���'���� �<� ��� 7��E& 7���� ��  ���@

 ��"� �� 7@ �� ����*" � ��40 �%�� ����� �  D���� �aC" �� ���M

 1�-��� ��$R ��$S �. ZB� � D8  ��7@ �   1���FG ,1��M   ���-M

        !���. .����M U��[�� 7����H-  >�� ��. �Xx�" ��$�" p��e��� ���.

 �& ���. �� ��$S200   ��G$E[" �� D�8  7�� U�M    1��-M U����� �

 �� ,�E�  �-\� OM1000 �a-"       �� Z�R .��� 1��\���� ���*" 
@ ���-+

 ��gM12  ZB�� � �� 1��� �$#G ���S gm�� �� ��. �� ,�G��,  ��

 ������ 1�0��� ��"� ��40 �%�� ����� �   ���" �. ���M18   �G���

1��FG  ��-M����M .  

1��FG    ���" ��. ,1�"@ ��� �. �16     L���� 1�0���� �� �G���

  ��. OS�/ ��$R ZB� � ��@ �� D8  ��$S �. �� ���M ���V �����

    1���FG ��� ��"@�� ?$�aC" ��$S �. !-+��  �500  ��a-"    ��. ��"�M

) �$� OS�/ >$" 7�� U�M$a-�26.(  

:��$S A����     ����.� ,�����$-/ 7��� ����V �$S P��" �� ���.

 7��-") 7��E& �T� D-���� �R !���-" �� �	� �� D-���� �� ���� ���S

U�� �. � Q# ��������� �$S Q# 1�0��� D� Q�$� (U�"�  ���$� ��L��

)Sonar ?���" 7@ ��� (15 ± 95 ���   .�� ;-<'� O.  

     ��� ��. ,1��� ;-�<'� � Q#� ���S   �� $M��'a. ����. �� �� 1��\�

�aS��  �30 ����� 7�"� � ����$-/ Z\V ���"  ������ ,y'�5   �G���

 z#S)10:30-8:00  �Tv �� ��. �18:30-16:00 ��" �. (60  �� ���

 7�H	� �$S ��� P��" �� 7�$-/ �� !�� ���. .�� )eR Q-C"

   1������ 1�0���� D�� �. ,��-0. ���V    ?��" �$�S ���-M TES-1351 ,

   !��� ��. �%$� �. .�� )��R ,�T%�$" 7�"� ��" U�E� �� �$S ���

Z����� �� ��-�� i-= ,D-���� �� 1�� Q# ���S ��   ��$�S ��&

�" �. �� �� 1�����@ ��� �T'� f-*C� !�� �� ,��-M    ��<� ��" �$S �

) ���M ���V16.( 

1��$% 7�$-/ ������ 7$"�@ :�&�08��"�@ �    ?��" )['�� ���.


���� �������. ��" 
���� )��"�@ 1�0��� �� ,  1��G   ��\��" ��  

)Elevated plus-maze 1�0��� !�� .�� 1��\��� 1�08��"�@ �� �V�� (

) A�M �H	aR Z'% ��Plexiglas     O	�� ��. ����. ���T( ����� � (

 ��H. � ��. ���&�� ���.� .�$. (+) ]-aS �"�G10  ×50  ������   ���"

   �����&�� ����T��� � l���= �� .�$��.     ����'a. ���. 1��$���� ,����H.  

40 ����� �a-�� �. ,��&�� ��T( � ��" �C\S D� �   ����.� �. �L��" �

10  ×10 �����   Q��$� ,���" .���$. {�#��� �� ;& �. ��"   ����R   �� ����&

OV��/ |�\��� 50 ����� >$" .���� ���V !-"� z�� �� ��"   7��� ��&

1���C"   ]���'" �$� � �'���M ���V ��" �L��" �    D�� �� 1��\���� ��.

 }"�100   |��\��� �� �� ����120  ������      ����V ���" L���" �� ����"

  .�� !-"Y� ,����  

       )�e. ��� ��. {��-�/� ��. � ��"��@ ��. >$" ,)��"�@ U�0'& ��

    ����V ,�$�. ���. ���&�� l�= �. >$" �� �� ��$= �. 1�0��� �L��"

�"  ��" �� .���M5 �*-V� EHV �� ������@ 7�$-/ �� ���   i�a�e" ��&

�" ���/ ��"      ��. ���� ������ >��E�� �� Z�R 7�$-/ �& ���. ,���

1����� � ��H. � ��. ��&��&��     ���&��&�� �� 7�$�-/ �$�~/ 7�"� ��-M

   ��.�� �� ?���-[�� !-�.��� �� ]F� �� 1��\��� �. ,��H. � ��.   ����. � ��

�" �#��C" ��. ���&�� �� 1�� 1����gM 7�"� ,1�0���   �� Z�R .���   ��&

 ��(��R �. 1�0��� ,1��\��� ��.      ��" L�-E� O�	+� ��. ���8m@ �    7�L�-" .���

�-+���    � ���. ����&�� �. ���� ����� O� ����� �� ���#G ����/ ��&

1����� �. ,��H. ;a-� )eR��. �= ��-M !-.��� �����. .�$. �&  

�" ��\M ���"� �. ��H. � ��. ���&�� �. ����     ���T( ��& ��� ��

�" ���V �<� ��$" ���&�� �� 7�$-/ ��R    1��� 1�����gM 7�"� .���M

 ��" �#��C" A��� !-E& �. L-� ��&�� �& ��     �� >$�" �$�~/ .���

  >$�" �$�~/ � 
���� U�G �0��8� ,��. ��&��&�� � ��" L��"   ��

��� �0��8� ,��H. ��&��&�� !��. j�$. 
� �'�"    7��"� ���V ��& ��

       1��'&� 7��8� ,�$�. ���8-. ���. ���&��&�� �� �$�~/    �� ����X� �

�$V �.����   ����. �� �� !�� ]-��� �� � !��E� ,1��FG �� ���� ��

1��M �� �.���� ��&����� >$" ��&  ����CS ��&�" 
$HC"  ��� 

)29-27.( 

1����� :!-�$���� ��-M  �G�� ��02:9 ��� z#S   !��� @ �� ��.

�Ha%       1���" �V�\�S O� �� f���L� ��. ,��$�S A���� � !��E� �  �

 !-"��� ��$T-.   7�L�-" ��.50-30  ��a-"     ,7�� U�M$�a-� ���� ��. U��M

>$" 
�. �� ,;	� 7�$E� ��. �� ��. � ���� >$T-. �&    7$�  ���#�

 ���+$+ �� � ���� ������M  ����&Ethylenediaminetetraacetic acid 

)EDTA (�E%  ���@  ZB�� .�����M,  ���$E�      �G��� ��. 7$�  ���&  

3000   ����" ���. � ���*-V� �� ���20   � ������M ^$-\�������� ���*-V�

     f��-*C� �����. O��/��" ���T% � ��������% 7@ 7$��  ��E����R

1�����)      ���"� ��. �L���� ��. (�<� ��$" ��&�-��" ��-M80-  ��%��  �

����� 1����� .���� ?�*��� ���M   !-�$����� ���E��R �<am ��-M�   ��.

 >��Enzyme-linked immunosorbent assay )ELISA ( ����.

   !-�$������� ����-� �� 1��\������   ����C���S >$���" K$���Fe"  

)CK-E90166, Torrance, USA ( U�[��  1�0�8��"�@ 7���'���� .��

1��M �0�$0( �� ��$E� ��'. ) ���$. |�=� 7��. �&16.( 

1����� :���H�� D���-� ��-M  ����H�� D���-� �-+$� 7�L-"   >�� ��.

��� ) Z��M �['�Griess    �����-� ���������� ��'C'" �� 1��\��� � (

 ,�S�  �$= �. .����M !--�� ;���100    ��. ����� ���" �� ��-+��	-"

D&�( O ��   ��-aR ��&96  ����       ZB�� .��� ���e�� ��e� ��� ��,   

100  ?$aC" �� ��-+��	-"1 ) �-"@ O-��\+$� �S��Sigma, USA �. (
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.�� ���� D&�(  ��" �. �-aR10     ����� ���"� � �	����� �� �*-V�

�0�  1��M 7@ .�� ����,    1��\/ U��E� ��.   ��&100    ?$�aC" �� ���-+��	-"  

1  ����S��N 1-1- �� !a-����� O����-\� �� !-���"@  �������a� ������-&  

)Sigma, USA ��" �. �0�� ��. � �� ���� (10   �	����� �� �*-V�

�0� ���� ��"� �   $�� 
g�% ,���T� �� .�� ����   ?$�= �� ���$E� ��

 p$"530  1�0��� Q�$� ��"$���ELISA;& .�� 1���$  ��0�   ��. 7�"�

�<am �� 1��\���   ;-���� ��������� �'C'" ,;��� ����-� ia�e" ��&

 f��= �� � ��Regression �+���" �  �$%$" ����-� �<am ,��  �

��$E� �� ) ����M !--�� �&18.(  

���$"�@ ����F� ���$� �. �%$� �. 1��M �� �&  ��&  ���+��" ��$�"  �

 1��� 7�$���. �����-#= �� 7����'-E=� L���-�   7$���"�@ �� 1��\������ ����.) ����&  

Kolmogorov–Smirnov  7$�"�@ �� ,(One-way ANOVA   1��\����

!-'bE& .��, !�� ���.    1���M U���� !-�. �$� �e8" ��    l��� � ��&

�'�"  �#-*�� 7$"�@ �� ,���� �$%� ���"@ ���Tukey   z��� .�� 1��\���

'�"�  ��#��C" U�E� ���. L-� ����05/0 ≤ P �� ����M �<� ��.  

  

���	 	
  

 ?��% ��1,  z��& �� 
���� � y'R 1��M1�"@ .��� 

 ������.60 ���  �� 1��\����� ���. ��$��S A������ ?���EG� 7$��"�@

ANOVA      ��'�" )��L��� n�G�. ,A����� !��� �� ��� 7�8�  �� ����

 ����. �����&�� �� 1���� ��B��� 7���"� )&���� ���'�� 
������ 7�L��-"  

)80/30 ± 30/24  ) �&���� 1����M ���. ���H��*" �� (50/27 ± 90/72 (  

)01/0 < P� ( �'�" )&�� !-'bE&   ����H�� D���-� �<am 7�L-" ���

) �E��R10/4 ± 30/3   ) �&��� 1���M ��. �H��*" �� (40/8 ± 80/18 (

)01/0 < P) �E��R !-�$���� �<am � (10/2 ± 90/21 �H��*" �� (

) �&�� 1��M �.30/7 ± 80/40 >$�" �� (      �$�. 1��� ����C�S ���&

 ?��%)1 .(  

 �X�8 �'�" )&�� nG�. ,��$S A���� �. ���$& !��E� ��\&  ���

 7��"� )��L�� �'�� 
���� 7�L-" ��      ���. ����&�� �� 1��� ��B��

)30/15 ± 60/70   ) ��$�S A����� ��. �H��*" �� (80/30 ± 30/24 (  

)05/0 < P� ( �'�" )��L�� ,!-'bE&    !-�$����� ��<am 7�L-" ����

) �E��R1/3 ± 2/36 ) ��$�S A���� �. �H��*" �� (10/2 ± 90/21 (

>$" �� ) �$. 1�� ����CS ��&01/0 < P.(  

1��FG f��L�  1�-M �  ��� ��. �E�  �-\� OM500  ��a-"    ��. U��M

      A����� �� ����� ����X� �����/ ��� ,7�. 7�� �� U�M$a-� �& ����

         )�*� ,7��-" !��� �� j���� 7���#% �� 
����� 7�L�-" ��'�� ��$S

1��FG �� ��8-. ]���" �. ����� ��'��E�     ��E�  �-\�� O�M 1�-M �

 ���H�� D���-� �<am �� ��T. !-�$���� �<am !-'bE& j�$.  !-�-�� ,�

1�''�    7��8� !��� .�$�. 
���� � ���  ���  �����["  ��.  ��� �  ���S 


���� �. �$%� "� ���@ � �E��!  ��$�&� �  1���FG �  O�M  \��-� 

E� �, 
���� �� )&�� � " �-7�L  �$�����-! � �-�� ��D  ��H���� �� 

�L���) "� �&� .U�m�� �E��! ��$&� �. 1��FG � M-1� OM \�-� E� � 

�#H� �. �E��! ��$&�  ,��T'� ��  )&���  
�����  XY��-�  �'�"� ���� 

�����. �� .-! ��T( 1��M �� �� P��" �� � ��S ���V  ,�'�����  ��. 

���-] 1��M �E��!  ��$�&�  + 1���FG �  O�M  \��-�  �E� �,  ��E��! 

��$&�  �1��FG � OM \�-� E� � ��E��! � A���� �$S� .-��8�! 

"-7�L 
���� �� 7�8� ����� �� ��� "-7�L �<am �-���D  ��H���� � 

�$����-! �E��R� 7$  �-L XY�-��gM� �$..  

  

 ����1��	
 � �� ������ � ���� ����� � ���� ���� . ���� �� �� !" #$%����  � �&�'(� )&�*$% ��� ��+�,� ���� ���  

����  

�	��  ���� �� �
���� �	� 

(���	�)  

 �� �	��± �	�!� "��#��  

�� ���� ���!$ �
���� 

�	� 

 �� �	��± �	�!� "��#��  

%����� ��	&'�  	()*+

,-�� �� .����/��)  (���0

 �� �	��± �	�!� "��#��  

����$��) 	()*+ 

,-�� �� 1����	�)  (���0

 �� �	��± �	�!� "��#��  

���
  5/27 ± 9/72  9/0 ± 1/3 4/8 ± 8/18  3/7 ± 8/40  

�)*� +,���  **8/30 ± 3/24  9/0 ± 8/1 **1/4 ± 3/3  **1/2 ± 9/21  

 -�*..� /0,..�) +  +,�..��

�)*�  

3/15 ± 6/70  †7/0 ± 8/2  2/5 ± 3/9  ††1/3 ± 2/36  

��23 �4�� 56    �.��7 

+ �)*� +,���  

7/15 ± 4/50  7/0 ± 2/2  *0/11 ± 5/7  **5/2 ± 02/27  

 -�*..� /0,..�) +  +,�..��

 +�)*..� ��...23    5...6

�4�� ���7  

8/23 ± 5/77  7/0 ± 1/3  1/3 ± 8/6  ††4/3 ± 5/35  

01/0 < P** j05/0 < P* j†† 01/0 < P  j�&�� 1��M �. �H��*" ��† 05/0 < P ��$S A���� 1��M �. �H��*" ��  
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2#�  

f#= ����y �. � �� 1�"@ ����!  ,��+��"1��M �&�  ��.  ��E��!  ��$�&� � 

1��FG � M-&�� OM \�-� E� � � �E��! ��$&�  7���.  1���FG �  O�M 

\�-� E� �, ��" 7�"� � ����� ���� �� ��&��� ��. �#H� �.  �&��M� 

�� Q*� �� P��" �� � ��S ���V ,�'����  ���E��! " �-7�L  
����� �� 

�'���� .�� ��! "�-�', R-) �� *C�-*� U�[�� 1�8� �$. .�� � ��! ,��  ����� 

7�$�. ��.� %$�-� �#'% �&� ]FG  � �'���, .- ��$-E-��� � �-L� ̂ $�+$�, 

���O +�E�/�� 7�$'G j��� �� �#'% � #FG�, "� 7�$�  ��. >���  ��$�&� 
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Effects of Aerobic Training, Extract of Althaea kurdica and Noise Stress on the 

Anxiety-related Behaviors, Plasma Levels of Nitric Oxide and Serotonin in  

Wistar Male Rats 

 
Amirhossien Karimi PhD1, Farzad Nazem PhD2, Akbar Sazvar MSc3 

 
Abstract 
Background: Physical activity and medicinal plants have been used years for the treatment of different 
neuropsychological diseases such as anxiety. This study aimed to assess the effects of training, Althaea kurdica 
extract injection, and noise stress on the anxiety-related behaviors, plasma levels of nitric oxide and serotonin in 
Wistar male rats.  

Methods: Thirty-five male rats were randomly divided into five groups of seven, noise, training + noise, extract + 
noise, training + noise + extract, and control groups. The aerobic training was performed 5 days per week, for a 60-
day period. The noise stress included exposure to traffic noise 5 hours per day over a 60-day period (range: 95 ± 15 
dB). The Althaea curdica extract (500 mg/kg of body weight) was injected intraperitoneally (IP) 30 minutes prior to 
the plus maze test. The control group was not exposed to any noise or exercise, and was kept away from the sources 
of stress; the rats were kept under the same conditions. At the end of the experiment, blood samples were collected 
and plasma nitric oxide (NO) and serotonin concentrations were determined with special kits for rat. For the 
statistical data analysis, ANOVA and Tukey post-hoc tests were used  at the significant level of P ≤ 0.05. 

Findings: In the noise + training + extract group, the anxiety was less and nitric oxide and serotonin were more 
than that of the noise stress group compared with the control group (P < 0.01). 

Conclusion: It seems that aerobic training and extract injections had eliminated the effect of noise stress, and 
apparently the effect of aerobic training was more significant than that of the extracts. 

Keywords: Aerobic training, Noise stress, Althaea kurdica extract, Nitric oxide, Serotonin, Elevated plus  
maze test 
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Abstract 
Background: Common variable immunodeficiency (CVID) is a heterogeneous set of immunological 
abnormalities including decreased serum levels of antibodies (hypogammaglobolinemia), at least for two 
isotopes of immunoglobulin, and impaired antibody response to infection or vaccination. Thus, it is associated 
with increased susceptibility to infections. This study aimed to investigate the frequency of B cells in the patients 
with CVID in Isfahan city, Iran.  

Methods: Blood samples were collected from the patients with substitutive immunoglobulin (Ig) therapy before 
immunoglobulin infusion. Then, peripheral blood mononuclear cells (PBMC) were isolated via Ficoll-Hypaque 
density centrifugation. Flow cytometry method was employed to determine the frequency and phenotype of the 
B and transitional B cells using the antibodies of CD19-FITC (Exebio), CD24-PE (Exebio), and CD38 PE (BD 
Exebio). 

Findings: There was significant difference in the proportion of the peripheral blood B cells in the patients with 
CVID, compared to the healthy subjects (P < 0.001). But, there was insignificant difference in the proportion of 
the transitional B cells in the patients, compared to the healthy subjects (P = 0.267). 

Conclusion: The results show that there is insignificant difference in the proportion of the transitional B cells in 
the patients with CVID, compared to control group. However, more studies should be carried out concerning 
mutation in the involved genes to understand more aspects of this disease. 
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Abstract 
Background: Human adenoviruses can cause a wide spectrum of infections including respiratory and ocular 
disease, gastroenteritis and cystitis. Although adenovirus respiratory infection occurs in children and neonates 
but several outbreaks of acute respiratory disease (ARD) are documented in military recruits.  

Methods: In a cross-sectional survey in autumn 2012, all prisoner patients with acute lower respiratory disease 
referred to Emergency room of Alzahra Hospital, Isfahan, Iran, were enrolled in this study. For diagnosis of the 
etiology, a panel of different tests was used including PCR (polymerase chain reaction) for respiratory 
pathogens. 

Findings: From 23 cases, 21 were positive for adenovirus types in PCR assay of brochoalveolar lavage (BAL). All 
other Microbiologic tests including Gram staining, culture, and Ziehl-Neelsen staining were negative. The most 
prevalent radiologic finding in chest X-ray was bilateral interstitial infiltration. 

Conclusion: Acute respiratory infection by adenovirus may be a cause in respiratory outbreaks in closed 
environments like prisons and military recruits. PCR is a valuable diagnostic method for early and accurate 
diagnosis. 
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 $�� � ��� ����� �% �%��� �� �&  !�' )1( . $�!�%�  ��!�    �%,!� -!��%

���� ���.��� /�� �%�&��  �,!0� ���  �!1�%  �'!002  �!&   !3��' . ����!�� 

��'0"� 	
�� �4�2�5 �� 6,7� ��'0"�  8 �� �9,:,�� 	�� ;2 %� 

;0��� � <���5 ���� �%,� ;#,5  %��!=  ;!�
��   	!��)2( . �!�'0"� 

�	
�� ;� 6�4 � ?@A� $�,&  	��%�� ��  B��,C '3% ���0� ���� 

D��E5 '�:,5 ���� �FG.� /:��� 	�� ;2 ' �,�� $� �% ;�  %,!H0� 

$��%� ���� ��� �FG.� ;� $'� 6�I� �  '��)2( .%� ��'0"� �	
�� �� 

J��0� �:,F� �.F�@� �� ;F&#  6,F!�  ��!�  ���!�0�  K�!A�  �!��L ��  

6,F� ��� ����0� MN� $�,@��� ���.��� ��  �,3)3(.  

6,F� ��� ����0�  K�!A� ��  ��!��L ��%��  B�!� ��P  ��Q�!�  ���!� 

���� ���� �� 3��' ;2 �� K��R ���' �  ��!��  $�M!��  $�!�� $9  ��!� 

�S� � ���� �� ;F&# $9�2 II� $9�2 X  $������   '!�:,5 M�  

/�T5�P ��� U���5�� ?@A� ��  �,3)4(.  

��,�  ���!���  8!I   �!���� %�  �!�'0"�  	!
��  	!"#  	W�!� 

$"��+� ,��# 
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	��%��  ' %��)5( ./�� 	��%�� ��  ;!�  �%,!7  �!��4R  �!�  �C,0!G� 

	"# $��%� �� <���5 B7�.� ;�W�� �� ' ,3 ./�� 	��%��  �!� ��  �!H  

%��W�� ���M�
 ;� � Y,  B@F@��  69%'�� <��I5  �!�   ' ,!3)6( .

	��%�� B@F@�� 6,&�� %,R ;� ��  ��!��&�FP  	!���  �!��@5  ��[!P 

;�W�� �� ,3 �)7(.  

 ���4R ����� ��,� ��4�2�5 �� ��� /��4�
 	��%�� �$��� /�� %�

�� ],�E�    �� /��!4�
 .	!�� �'3 B��A5 /��4�
 /�T5�P �� ;2 �,3

�� ;�W�� /�4��5  $9,0��4�
  ;�4!3 ;2 �,3     ��!^�� �'!0 �� %,!5 �

��  '��& )8( ���!#� /��4�
 	��%�� .     /�!0`&�  �!�a�5 ���#�!"� �

b��P 6�I� � ����[� ��,� 6�I� �     �% ���:,��!�� ��,!� J!
�  �:,�:,� ���

� <���
�  '02)9(�� $�A  ���:�d� .     /��!4�
 	!��%�� ;!2 � ��� '��

6,F� 	A2 ����      e���!3 %� $�,@�!�� M!N� ���!�0� ���In vitro    

In vivo �� ���.���    6,F!� ���!� �!I�  ��a�5 $���� ��,3    /!�� %� �!�

  �%�� �,!!!# 	!!!��%��)10(/!!!�� . �	!!!��%�� ��%�� 	�!!!7�W 

D���Q�,��� �GE0� ;� ���
 �� '3��  ;!2  /�!&�  	�!7�W  g!C�� 

��.5 /�� Y�, � 69 ��� /��4�
 �'3  	��)11(.  

B��,C �'3% 8I  �&"� %� �,�P,P� ���a�5  M��&5 �:,F�  '! %�� 

 %� <�H05 ;W�L � �:,F�  <���� �0&�� 	:�W� .' %�� ��  ;!F&# � 

/�� �B��,C �� $�,5 ;� ���, �W � Transforming growth factor-β 

)ß-TGF( �%�3� ��2 ;2 ;� %,R ���� %� ��'0"�  	!
��  ��!�� 

 <���5 ���.��� ��  �,3)12( ./�� �B��,C �#,� $���  D!�  ��!� �� 

$9 �� ;F&# ��  $9�2II  	W�� ,0��� �,��F� $���F�  �!�  �!�   ' ,!3

)13( .β-TGF �!!i� �!!I:� �'!!002 %� '!! % M 9%'!!02 �� 6,F!!� ��!!�   

���!!!!!�0� M!!!!!N� $�,@�!!!!!��  	!!!!!
�� �!!!!!��L BM-MSCs   

)Bone marrow mesenchymal stem cells ( 6,F� ���  ���!�0� 

K�!!A� �� �!!��L )Adipose tissue-derived stem cells  �!!� 

ADSCs (j' %�� ;� �%,R ;2  $�!��  $9�!2 II   $�!����� �%  8��M!
� 

��  '0��)15-14( .�� /�� 6�k� ��/ B��,C '3% �%��� =� 	!& � !���� 

'0���   �;& � �&C ��5,2� �� 24 	C�� �5 3 �% ' %��  0`&��/� 

gC�� ���;
�5�l $'3 	
�� ���� �� ' ,3 )16(.  

P�F����'�/ C, � 2�5�� ����� �k�  �%�!GC � � !���  ��!2��  

,��� ;� 	4�  3/1 ��2�� ;� 3/2 ,��� 	�� ;2 ;� �%,7 ���  ,��!7� 

;�"5 �'3  	��)Avocado Soyabean unsaponifiable   �!�ASU( 

)17(. ���:�d� $�A  ���� 	�� ;2  /�'�F�!���P  g!C��  %�!"� IL-1B 

)Interleukin-1 beta�� ( �,3 .8��2IL-1B gC�� D��E5 	W�� 

$9�!!2 II  $�!!��F�,T5�P �!!�  '!!�:,5 $�!!����� %� 	�!!�%'02 �!!� 

��  ����)18( .���:�d� �F4= $�A   �!�  '!��  ;!2  /�'�F�!���P  g!C�� 

8��M
� B��,C '3% �� ;F&# TGF-B  8��2 ���F&C /�2,:��0��  �!� 

��  �,3)19(.  

�� �# $��� ;2 �'� ��'0"� ���� ������� ;�  	!
��  ;��!A� 

�� ���� /�:��� ���4R 	��  ���i� �.0� TGF-Bs  ;
�5�l��� 

$'3 	
�� �
��� %�  '! %  M 9%'!02  n�!d�  �	!�� %�   8�S!P

��1�k ��io5 P/�'�F���� �� ' % ��I:� M 9%'02 �� 6,F� ���  ���!�0� 

K�A� �� ���L � �� � %� 	��%�� /��4�
 �%,� �����%� %��= 	
��.  

  

��� 	
  

����� ���� ; ,&  �� 	"# 	A2 :��; 	
�� :��L� ��� 'F#� %� ;:,: � 

$,�:�
 ,�E�� b�� 
�M�9,:,� �� ;�  �!��q  <:�!� 45 -27  ;:�!��  ;!2 

	"# B&C :�/A2��,l ;� ��$���%�& ;�#��� ��,&  �' �,� "5 !�; ��� !�' .

B4= �� "5�; � ��L�� b�
 �1%�	  ;!��  �� �� $�%�!& %�� 	!
�  '!3 . 	!"# 

M^5�; � 	
�� �� M ��< �� 9�2 Y,  IA )Sigma������ � ( ���.�!��  '!3 .

 UP�� ;
�1� $'3 %�'I� ���0� M ���< ; ,&   �!� %�  �!��� 37  ;!#%� � 

� ��� ���� ;� �'� 30 =��;I ;�,� � ��� !�' . U!P �� &R�� $�!0 �� M^5 !�; 

$'3 B��2 �	
�� <� <^k 6,FE� M ��<  ;!�  %�!2  �;!�
%  !E��e  	!A2 

Dulbecco's modified Eagle's medium )DMEM) (Gibco �

 U�!Fr � �!k (� FBS )Fetal bovine serum (10  '!7%� )Sigma �

�!!����� ( Penicillin/ Streptomycin 1 ) '!!7%�GibcoU�!!Fr � � (

	"# a0W� $��2 :��
�	 M ��< ;� � �l�,��$, :,F�� ;
�1� ����'.  

%� ;���� � �%�2 $,�� �l�,� %� ;:,: ��� $,�:�
 15 �F�� ����: ;� 

�'� 15 ;I�=� ��  	C��1500 9,�.��� �� ;I�=� %� %� '3  J���  �!�% 

���&� �� 6,F� ��� ���L ;�F@5 '���� .],�% �:,F�    �'!�� 	!�� ;!� %� 

D!!��
 25 �� �!!�  J!!��� �!!�� %� e�!!E�  	!!A2FBS 10 + '!!7%� 

Penicillin/Streptomycin 1  + '!!!!7%�DMEM %�  �%,5�!!!!�,�   

37 ;!!#%� � �� �!!� ����!!� 2CO )Carbon dioxide (5 '!!7%�  

	�,R% �4�   	!A2 ����   '!3)20( . U!P ��  	!3[�  '!0L  �	C�!� 

6,F� ��� 5D ;��� �� Y�3 ;� $'�4�L ;� t2 D��
  '! ��2 . �!� 

q�,�5 	A2 e�E� '�� �� 24  �	C�!�  6,F!�  ��!�  �
�!1�  ;!�F@5 

 B�3) '����1.(  

;�"5 � /�'�F����P: /�'�F����P �� 	2�3 Experience  ;!� ��
 

;�"5 '3. 1/0 �F�� /�� �� b�� %�,P %� 10 �F�� 6, �5� ���: 100  ;!#%� 

Bk '���� �5 ;� 	HF� 10 �F�� �� b������ '��� ���:.  

;�"5 � /�4��5: D�  ;!��2  �FFP )Fresh frozen plasma�� ( 

D �� $,W $���� $�".7� ;�"5  ;� ��rA����� 	A2 6,F� BI�0�  '!3 

 ;� �'� 10 ;I�=� %� BW�� ��r��� /�  �%�!� %�  ��!�� 37  ;!#%� � 

�� �� ���� ]u '���� .'�� �� '1 � ,.C  vd!�  �#%�!W  ;!��2  �!� 

B!!�:� 70 '!!7%� %� �!!�� �,!!� w�!!2 II �!!� ���.�!!�� �� x �!!�   

50 �F�� ����: �� 	��C% e���3  �B���!��  ��!�,�E�  B!W��  ;!��2  ;!� 

;:,: � $,�:�
 50 �F�� ���: BI�0� j'���� ;� �%,R ;2 $%� �� ;:,: �    
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a     b 

��� 1 .��	
� �	������ ��	��� �� �	�  ��� ������ ���� ��  ��! "#$� �� %�& '� (�) �� �� *��+ ,�� ).�/�  ��0$ 40 ×(  

)a :�% b�  b :�% <^0P(  

  
$,�:�
 16 �F�� ���: FFP �,� .Ul� ;� �� ;:,: � �$,�:�
  D!�  6�!� 

10 �F�� ����: �� 6,l�� �� ,2,F� <��F2  ;
�!1�  '!3 . U!P �� $� %� 

���� 37 ;#%� � �� �� ���� ;� �'� 90-60 ;I�=� ;�,� � ' '3 .UP 

�� 9,�.��� �� ;:,: ��� $,�:�
 ��  	C��2200 ;� ;I�=� %� %�  �'!� 

10 �;I�=� J��� ��% ��.3 ��k /�4��5 ;2 ����  �!�  ;!:,:  �'!k 

5/1-1 �F�� ���: ��,� 	�� ;� '��  %� <^k 1  �!F��  �!��:  �,!��:�  

%� ���� 80- ;#%� � �� �� �%�'"r  ����  '3)21(.  

6�I� � 6,F� �� ;� 	��%��  /��!4�
:  ;!��2 � Cryocipitate  ;!�"5 

�'3 �� D �� $,W $���� �$�".7� ;� �'� 10  ;!I�=� %�  /!�  �%�!� %� 

���� 37 ;#%� � �� �� ���� ;�3�[� '3j UP ��  '!1  � ,!.C  vd!� 

�#%�W ;��2 �� B�:� 70 �'7%� ;�  �,!�  w�!2 II  B!I�0�  '!����  

	E5 e���3 B�����  �!�  ���.�!�� ��  x �!� 10  �!F��  ��!��:  ��!�,�E� 

$%� $� %� x �� �'�A2 '3 . $�M!�� 300  �!��:���� ) ;!� ����  �!� 

D��L (�� $� ;2 ��k $9,0��4�
 $���
 �	�� ;� D��L ���  	!�FP 

24 �; �W BI�0� '3 .'�� �� �'# $��2 6,F� ��� B7�k �� 9���P b,� 

�� D��
 ��� $,�� �l�,� 6,F�  y%�&!3  '!3   ;!�  �!�  D!��L �� 

	�FP 24 �; �W 30 ���:���� e�E� 	A2 ?:�W ��%��  D!�  $,!�F�� 

6,F� ;
�1� '3  ;� �� D��L 300 ���:���� /�4��5 ;
�1� '���� 

 ;� �'� 10 ;I�=� 	�FP %� ��� �,�  �!�  	!2�k  '! ��  �!5  �/�4��!5 

$9,0��4�
 �% ;� B�3 ;�43 � /��4�
  B�'!45  '!02   	!��%��  /��!4�
 

B��A5  ����)21(.  

$� ���� ���� �� ��� ;� %���5 ;�3�[� '3.  ;!�  ��!� 6�  !E��e 

 	!A2  �!I:��   9%'!02�D  B��!3 DMEM high glucose )Gibco �

U�!!Fr �(� Penicillin/Streptomycin 1 '!!7%� )GibcoU�!!Fr � �(�   
8 -10 6,!!!!!!!!!� Dexamethasone )Sigma�!!!!!!!!!����� �(� ITS   

)Insulin, Transferrin, Selenium (1 '!!7%� )Sigma�!!����� �(� 

BSA )Bovine serum albumin (1 '!!!7%� )Sigma�!!!����� �(�   

50 ��b�!!��� �!!� ��!!F� :��!!� ASP )Ascorbate 2 phosphate (

)Sigma�!!����� �(  5 b�!!����� �!!� �!!F�� �!!��: Linoleic acid 

)Sigma������ � (��k 10 b��, �  �� �F�� ���: TGF-β1  ��!� ;!� � 

b� 	A2 e�E� ��I:� D� 9%'02 ��k 10 ����  �!F�� �� b��   �!��:

/�'�F����P  ;� ��� b,� 	A2 e�E�  ��!I:�  D� 9%'!02   �,!�E�

10 ���� �F�� �� b��  �!���  /�'�F�!���P  10    �!F�� �!� b��, �!    �!��:

TGF-β1 ;
�1� '����. 6,F� �� %� 	��%�� /��4�
  U!P ��  	!3[� 

21 �% ��%�� ' '3  �� 3 �% D� %��  	!A2 e�E�  ��!I:� $�  �!� 

q�,�5 '����.  

y% b�^ � 0�5�D MTT    

](3,4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium-bromide[  

UP �� 21 �% ��I:� �D� 9%'02  e�E�D��L 	A2  �!�  ;!�F@5 

 �� PBS )Phophate buffered saline,A��3 ( ����  '!3 . Ul!�� 

;!!� $�M!!�� 400 �!!��:���� DMEM HG ?:�!!W  40 �!!��:���� 

 6,FE�MTT )Sigma������ �) (5 �F��    �!F�� �!� b�!�   (�!��: ;!�  �!� 

D��L ;
�1� '3 . 	!�FP  ;!�  �'!� 4  	C�!� %�  %,5�!�,� � 2CO  �!� 

�%��k 37 ;#%� � �� �� %��= ���� ���� '3 .Ul�� /�� J��� ;�F@5  

400 ���:���� DMSO )Dimethyl sulfoxide) (Sigma �!����� � (

;� D��L �� ;
�1�  2  	C�!� %�  ���%�!5   ��!��  |�!5�  ���� %��!=  '!3 .

DMSO �� Bk $��2 6�����2 ��� $����%,
 '�:,5 x % � �,�%� �� '02.  

%� ��"� � 100 ���:���� �� �� D��L �% ;� 	�FP 96 ; �W  B!I�0� 

 $�M!!�� ][!!# �%,!!  )OD �!!� Optical density( �!!� ��r�!!��   

ELISA reader )Enzyme-linked immunosorbent assay reader (

)Hyperion MPR4 ( 6,R },� 570 �' �,W ���, �  '3 .����  �!� 

; ,&  ;� %�� %���5 )Triplicate (�%,7  	
��)23-22(.  

y% b�!!!!!!!!!!^ � D!!!!!!!!!!�0�5 Real-time PCR   

)Real-time polymerase chain reaction(: /!!�� y% ���!!� 

��%�� $��� $9 ��� �$������ $9�2 Y,  II  X %�  '! %  M 9%'!02 

6,F� ��� ����0� K�A� �� ) ���LADSCs%� (  �%21 b�^ � 	
��.  
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%� ��'!!��� 	!!��%�� /��!!4�
 �!!� PBS ,!!A��3 ���� '!!3  ���!!� 

}��@��� RNA �� 6,F� ���  	!0Fl&��  �'!3 %�  	!��%��  �/��!4�
 �� 

RNeasy mini kit )Qiagen, Cat. No. 74101���.��� ( '3 .���� 

;�M^5 � 6,F� ��� 990  �!��:����  6M!���5  ;!�  ���!&� 10  �!��:���� 

,�P�2�� 6, �5� ;� ��,5 � �:,F� ;
�1� '����  5 ;I�=� %� ����  |�!5� 

%��= ���� '3 .200 ���:���� b�
�F2 ;� 6,FE� /��  ;
�!1�    �� U!P

;� '�'3 $��5 �'� 15 �;� �i ;� �'� 3-2 ;I�=� %� ����  ��r!A����� 

%��= ���� '3 . 9,�.��� �!�  ;!�  �'!� 15  ;!I�=� %�  ��!�� 4  ;!#%� � 

�� �� ����   	C��12000 b�^ � ;I�=� %� %� '3 .  

6,FE� ��% B��3 3 �8@� ;�  D!�  �%'!0P� 5/1  �!F��  ��!��: 

BI�0�  <� <^k $� B�:� 75  '!7%�  ;!� $�  ;
�!1�   �!�  $�!�5 $��� 

	�� ~,F@� '���� .6,FE� B7�k ;�  ],!�5  %���!�F�
  B!W��  	!�2 

)$,�� (6�I� �  	
��)/�&� B&C ����  �=�!�  �'! �� �  6,!FE�  %��!�5 

'���� .(Ul�� K4R %,��� �,#,� %� �	�2 }��@��� RNA �%,7 

	
�� .���� �� /��  $���DNA��� ��,#,� DNAase  '!3 ���.��� .

/���5 $�M�� RNA }��@��� �'3 ��  ��r�!��  ���,�
���l!�� %�  6,!R 

},� 280/260 ���, �  ��%�� '���� .  

��!!�� M�0!!� cDNA )Complementary DNA (K��!!d� %,�!!�� 

 �' ��!� � �� RevertAidTM First Strand cDNA Synthesis Kit 

)FermentasU�Fr � ����.��� ( '3 . ���'! �  ��!��  $�M!��  $�!��  �4!�  

$9  ��!!!�   $9�!!!2 �$�!!!����� II  X  �!!!�  ���.�!!!�� ��  �!!!!&���P  

GAPDH )Glyceraldehyde-3-phosphate dehydrogenase;� ( 

$�,!!0C '��!!3 �!!FW��   �/�!!0`&��!!�   ��!!�� %�!!2 ;!!� 	!!�2   
Maxima SYBR®Green/RoxqPCR master Mix 2X 

)Fermentas� U�Fr � �!� (  y%Comparative Ct )∆∆ Ct b�!^ � ( 

'3 .���� �� �$9 ��C �� ;� %���5 ���� ���� �� D� ���  '��!3 

�.0� M�  %� �H  ;�
�� %� .'3 /��W� ;Fk�� M�  ],�5 ��� �%�,   ;!� 

��r��� Real-time PCR K4R ;�� �� � ��� BI�0� '����:  

;!!!�� �� � 6�  ���!!!�Denaturation %�  ��!!!��95 ;!!!#%�  �

�� �!!� ;!!� ���!!� �'!!� 10 ;!!I�=� Y�!!3 '!!3 .Denaturation %�   

95 ;#%�  �� �!� �    �'!� ;!� ���!� 15  �;!� �i Annealing %�  ��!��   

60 ;#%�  �� �!� �     �'!� ;!� ���!�1  ;!I�=�  Extension %�   ��!��  

72 ;#%�  �� �!� �     �'!� ;!� ���!�1   ;!I�=�  B!2  /!��  ��'!0���
  %�  

40 �%,!!!7 ;!!!W�L  	!!!
��)25-24( .%� �$�!!!��P �!!!0E0� ]u   

)Melt curve( <�% '3. /�� ;�� �� ���� ��  ;!� $9  ;!�  %�!2  	!
% .

;&� � ����&���P   %� ���.�!�� �%,�Real-time PCR   �� ���.�!�� �!� �

b�  %�M
� Allele ID ;@�   �6/7 K4R 6'# 1 �k��R '3.  

���!!!� �!!!�%�� �!!!��4R $�,!!!� J!!!��,5 ���� �!!!� �� $,!!!���   

Kolmogorov-Smirnov  ���!!!!!!!� M�:�!!!!!!! � ���� �!!!!!!!� ��   

y% One-way ANOVA $,!!!!!!!!���   ��!!!!!!!!�LSD   

)Least significant difference �(Post-hoc  b�!!  %�M!!
� �%�!!�� 

SPSS )SPSS Inc., Chicago, IL( ���.��� '����.  

  

���	 	
  

���  ��$�4 �5� 6�� ��� �	� ��� ������  

;� 6�4 � ���.��� �� 6,FE� MTT� 6�����2 ��� $����%,
 ���  ��!�5 %� 

ADSCs �r �A  	�:��
 ���:,���� $� �� �,� .�� /�� ��,#  �� ���.�!�� 

�/�'�F�!!���P  $�M!!�� �!!�a�5   ��!!I� ADSCs M��!!&5  ;!!�
��  ;!!� 

	��%'02 �� �% 8��M
� ���� ��� ��.5 �0�� �%�� /�� ���  �%,� ���

�� ;�:�d� ��� '��3 �'�� ) 'A 05/0 > PB�3) (  ���2  3(.  

Real-time PCR  
-���  Real-time PCR $�A  ���  ;!2  $�!�� $9  ��!�  $9�!2 II� X  

$������ ��.5 �0�� �%��  	4!�   ;!�  �r�'!��  '0�!3�� )01/0 < P .(

$�!!!!�� $9 $9�!!!!2 II %� �% 21 ;!!!!� �S!!!!� %� ��!!!!� TP   

  

 ��#71 �� (�8� ��& (� ����0���+ � 9* .Real-time Polymerase chain reaction  

�� �	�  ������ �����  Scale (��� �����)  

Col II-F  CTGGTGATGATGGTGAAG 02/0  

Col II-R CCTGGATAACCTCTGTGA   

Aggre-F GTGGGACTGAAGTTCTTG 02/0  

Aggre-R  GTTGTCATGGTCTGAAGTT   

GAPDH-F AAGCTCATTTCCTGGTATG 02/0  

GAPDH-R  CTTCCTCTTGTGCTCTTG   

Col X-F AGAATCCATCTGAGAATATGC 02/0  

Col X-R  AGAATCCATCTGAGAATATGC   

F: Forward primer; R: Reverse primer, Col II; Collagene type II; Col X; Collagene type X; Aggre: Aggrecan; GAPDH: 
Glyceraldehyde-3-Phosphate Dehydrogenase 
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��� 2 .4���$ �;�< �� MTT ]3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide[  

?$� @A�� �;�< �� %�B�C8  ��B	���� �	� �� �� %D���� E��F�8  

  

)TGF-β1 + Piascledine 	4!�  (  ;!�  ��!� T )TGF-β1 �'!k ( 

100 �����  $���  /!�� $9 %�  ��!� P )Piascledine%� (  ;!���I�  �!� 

 ��!!�T )TGF-β1�'!!k ( 90 �!!����  B�!!3) �,!!�a-4( .$�!!�� $9 

;
�5�l��� � $9�2 X %� ��� T 	4�  ;� ��� P �'k 5  �!����  

	4!!�  ;!!� ��!!� TP  �'!!k5/1 �!!����  B�!!3) �,!!�b-4(. -��!!�    

Real-time PCR $�A   ��� ;2 $��� $9 $������ %� ��� 	E5  ��io!5 

/�'�F����P ��A�� �� ��� ��� �r��  j�,!�  $�!��  /!�� �$9 %�  ��!� P 

	4�  ;� ��� T  �'k200 �����  	4�   ;!�  ��!� TP   �'!k20 

����� �,�  B�3)c-4(.  

  

  
��� 3 .(D��5� � 4���$ MTT ]3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide[ �� �E� ( ."��H ���A� 

 �C� ���� E�� E�� ( "��H "��H � #��� �	7� %��#$ )05/0 > P(.  

  

��� 4 4���$ .Real-time PCR )Real-time polymerase chain reaction���� ( 9* 9*K& II )aL( 9*K& X )b� ( ) 9����H�c�� .( (0� � 

"��H ��  ��� �� 4���$21 %� "#� "#���� .����5�  E�M$��� ��	; (�± N��O$� ���C� P	��� (� ( @����Q %�.  

	��C  **�'0�� $�A  � �0�� %�� $�,� ��� ��.5 �� �� �r�'�� ) 	��01/0 < P.( 

P :���� ;2 	E5 ��io5 /�'�F����P ��,� 	�� jT :���� ;2 	E5 ��io5 TGF-β1 ��,� 	�� jTP :���� ;2 	E5 ��io5 /�'�F����P  TGF-β1 ��,� 	��.  
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� !  

������ ��� ��  8:�!L  ��!�  �,!#,� %�  �!�'0"�  �	!
��  ���.�!�� �� 

	��%�� ��� ���0� /�� .	�� 	��%��  ��!�  '!���  	��4!3  ���!��  ;!� 

U���5�� }%�W �:,F� ����  ;�!3��   '0!3��)26 �20(. ��  ��!
�R 

��4i ��� ���  ��� 6��
 $�,� /��  	!��%��  �!�  ���!�  B!�,E5 $��� 

6,F�  �.k ��,� ����� '0����  6��02  ��'04!�L  �6,F!�  �!�a�5  

M��&5 %� $��� ���� �'�� ��  '3��)29-27( .%� ��'0"� �	
�� ��,� 

����� ���.��� �%,� ���� �� 	
��  �!7�G�W�  �!�  '!3��   �!F�� �� 

69%'�� ��� �2�� �� /�T5�P ���  U���5�!�  }%�!W  �:,F!�  '!0 �� 

/��4�
 ;� ���
� ;� $�,0C 	��%�� ���.��� ��  �,3)29(.  

	��%�� �/��4�
 ��%�� J��,5 	W�,0�� �:,F� 	��  ��  '! �,5 

6,�:,� ��� ����� �% ;� ��k�% %� BW�� �,W  ��!#   '!��)9( . /!�� 

�	��%�� �� ��E: 	��� ���@5  ���[!P  �!��0�  	!��  %�  <���!5 

	
�� ��� tF�@� ���.��� ��  �,3)30( .��C �/�� �� $�M�� b��E��� 

	��%�� /��4�
 �� %�2 ;� $��� $� ;� ���&� ��,�  ��!���  '!��#  �!r�� 

B��= 	�,I5  	��)31(.  

Dragoo  $�A  $�%��&� ' ��� ;2 	��%�� /��4�
 ���0� /��5 

	��%�� ���� <���5 ���� �FG.�  y,!��W   	!��)32(. Wei  

y%�M� $�%��&� ' ��2  ;!2  ~,!F@�  $��!2  %'!02/���  ��.:,!�  ;!� 

���&� 	��%�� /��4�
 %� ;���I� �� 	��%�� /��4�
  '!=�
  /����%'!02 

���.:,!!!!� g!!!!C�� 8��M!!!!
� $�!!!!�� $9  $9�!!!!2II  GAG   

)Group-specific antigen�� (   �,!3)33(. Connelly   $�%�!�&� 

$�A  ' ��� ;2 	��%�� /��4�
 gC�� 8��M
� $�M��  ��.:,!�   �,!��F�

,0���$���F� �� ��   �,!3)31( .%�   y%�M!�Thompson  �$�%�!�&�  

?@A� '���� ;2 	��%��  /��!4�
  J!=,�  B��!A5  $'!3   �!��@5 

$'3 gC�� �������� B��,C D��2�5,&2 ��  �,3)34(.  

Ryan   $�%�!�&�  $�!A   '! ��� ;!!2  /�4��!5  B��!A5 �'!!0�� � 

	��%�� /��4�
  g!C��  B��!A5  ;�4!3 �� ��  ��!��4�
  ��!5,2  ���!   

��%,� ��� DL,2 ��  �,3)35( .Carr  y%�M!�  �,!&   ;!2  ��!��4�
 

���  �� �����
 DL,2 ;� %,R B��= �"#,5 gC�� 8��2  ��#�!"� 

6,F� �� %�  e���3In vitro �� �,3  ���.��� �� ����4�
  <�@!1  �!� 

�����
 �%M� ���0�  �!5    ;!2 ��!L j	!���  ���'! � �  /!��  ���!�
  ;!� 

���' � � <#�"5 6,F� �� <"�  	��)36(.  

;�:�d� � �1�k ?@A� �,&   ���� ;2 P� F�!���'��/ TGF-β1  

2�5�� �� �� $� �� %� ;� E��e 	A2 �'#  ;! ��  ;
�!1�  �'!3 � !�$�M 

a�5��  �I�� $� �� 	4�  ;� ���  '��!3  ;!2  '!=�
 � !�/ 2�5� ��!4  ��,!� 

��.5 B��= "#,5� 	3�' ��  .�- ;� 	�� �'��  ;��!A�  �!� �-  ��!�:�d� 

Bensaid ) $�%��&� 37  (Lin ) $�%��&� 38 .�,� ($� ��  ?@!A� 

' �,&  ;2  �!I�   �!�a�5 BMSCs )Bone marrow stromal cells (

%� 	��%�� /��4�
 �.k ��  �,!3 . /�!0`&� Girandon  $�%�!�&�  

$�A  ' ��� ;2 ADSCs %��= ;� ��a�5  �I� %� 	��%�� /��4�
  '0���

)39(. %� K�IE5 ��1�k �� ��W ���:�d� �F4= ;2  ��!A�� ��  /��!4�
 

�%�^5 ;�"5 �'3 �� $,W $�,�k ���.��� ��  �� �'!3  /��!4�
  �!�  o!A0� 

� �� � ;2 ;� ���� �%,7 ;�"5 �'3 ���.��� '����.  

%� K�IE5 ��1�k -���  B�FE5  ;�M^5 Real-time PCR  ���!� 

$��� $9 ���  $9�2II  X  $������ ���� 6,F� ��� ����0� K�A� �� 

����L UP �� 	A2 %�   e�!E� 	!A2  D� 9%'!02  �!R 21 �% %� 

	��%�� /��4�
 %� %,�k �/�'�F����PTGF-B    �!�2�5  �!� �� 

$� �� �%,� �����%� %��= 	
�� .;��  � B��= ;#,5 %� -���    	!�� ;!� 

�'�� /��  	!��  ;!2  /�'�F�!���P  ;!�  $�,!0C  D!�  �!I:�  �'!002 �  �,!= 

D� 9%'!!02 B!!&C ��!!2 .b�Q ;!!� �!!2u 	!!�� ;!!2 %� ;!!0��� � ��!!I:� 

M 9%'02  6,F!�  ��!�  ���!�0�  	!E5  ��io!5  �/�'�F�!���P   ;! ,� ��!� 

�3%�M� 	�� ;� '���   /��  �;!�:�d�  /�!:�  �%,!� %�   ����%�!2 ;!� 

/�'�F����P %� ��'0"� 	
�� ���� �,�.  

%� ���;!!0 � !!�%��� io!!5�� P�F�!!���'�/ %� 	!!A2 6,F!!� �!!�� 

�%'02�	 4R���� Henrotin  $�%��&� $�A  ���'  ;2 � !�/ 2�5 !��� 

�#,� �M
��8 :,5�' ���� $�!� %�  !�%'02�	  �!� %�  ��!3�e In vitro 

�� �,3 )40( .�� �� �- <"� ���r ;�:�d� � ��1�k ��$� $9 $9�2 Y,  II 

;2 �� 2�5���4 <"� ���� ��:��/ ],�E� �� ��,3 ;� ��$�M 90  �!���� 

%� ��� �k� P�F����'�/ 	4�   ;!�  ��!� �%��� TGF-β  !��  j'!3�� 

�I��;� � ��$� $9 ��� �,G@� ����  '!0 �� ���� $�!�   $9�!2 II 

$�A  ��� ;2 P�F����'�/ ;� $�,0C �D 2�5�� ������ %��= 	��  �!�"�  

����A �� B��C '3% TGF-β1 %�  �!I:��  6,F!�  �!�� 0� !����  !A �M��&� 

	
�� ��L� 	"# �'0"�� 	
�� ���� �i�� J=� �,3 .b�Q ;�  �!2u 

	�� ��$� $9 $9�2 X ;2 B��C ���;
�5�l $'3 �%'02�	 ��   ��!� 

��/ 6,F� �� �	�� %� ��� P�F����'�/  !���%�  �!�&2 ��  ��!� TGF-β 

��,�  	!��   !�D  8��!2 5  �!�����  	4!�   ;!�  ��!� TGF-β  $�!A  

�� '�� .�%��� ��/ �� �- $�A  ��� ;2 $9 ���  !��S �  ��!��  '!0 �� 

$9�2 Y,  II  ����$�� %� ��� ��� tF�@� ��$�  5�!.���  '! %�� .b�Q 

;� �2u 	�� ;2 	"# ������� ;� ���� ��:���/ ���' %� ��3�e  �!I:�� 

M 9%'02 �� 6,F� ��� 0������ ��$� $9 $9�2 Y,  X 8��2 � '!��  �!5 �� 

���;
�5�l $'3 �,F#��� ;� B&C ��'  ���� k��R�  ��'!3 �%��� 

��4i 4��0�� '3�� �5 $���� ���.��� � :���0� <���
 ����.  

;L�� TGF-β1 B��C �'3% 	�� ;2 ���� M��&5 ;� 	��%'02 

%� In vitro /���A�� ���.��� �%�� �%  %� Y�3 ' % M 9%'02 8I  

�F7� �� �.�� �%  '02)41(� ;�:�d� � �1�k $�A  ��  '!��  ;!2  $�M!
� 

/�'�F����P ;� TGF-β1 %� $��� $9 ��� $9�2 II �i�  	!4a�  ;�!3��  

$�M�� $��� /�� $9 �% 8��M
� ���� 	�� .;� %,R ��F2 �� $�,5 ��  -��!�  
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K�IE5 �1�k ;� /�� ;��  '��% ;2 ;L�� ����&� � B��C TGF-β1 

 /�'�F����P ��io5 ��4a� �� 8��M
� $9  ��!�  �
�!��   8��!2 $9 

;
�5�l��� %� ' % M 9%'02 ��%�� ���   ����%�!2 ;!�  /�'�F�!���P  ;!� 

���"05 8I  ��5�i�� %� /��  '!0���
 �%��   ��!C  �!�  8��M!
�  $�!�� 

$9�2 II  $������ �%,7 ;� B��= �;Hk�� �#,�  8��!2  $9�!2 

X M�  �� �,3  ���� 	�� ;� ��'�� ;�  	�!�%'02  ��!�  �!��4R 

���� /�:��� D��M  �5  ;�43 �5 �� '3��.  

  

 ��"����#��$ �  

$��'0!!��,  �!!5��� �%�Mr!!��l� �,!!W �% �� 	!!��&k ��!!� 	!! ��� 

�A�SP ��rA ��  b,!FC  ��!3MP  $�".!7�  	!"#  ��,!G5  n�!R  ;!� 

�%�&3 � 393722 �% b�C� �� ' %��. 
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Abstract 
Background: Cartilage tissue damage is one of the problems in the clinic and the current treatment methods 
would not be lead to full repair of damage; therefore, tissue engineering in this field is considered. In tissue 
engineering, biomaterials such as growth factors and appropriate cells are used. Since the growth factors such as 
transforming growth factor beta (TGF-β) leads to hypertrophy of cartilage, it is essential to achieve the 
appropriate inducer factors. Studies have shown that piasclidine had a positive effect on cultured chondrocytes. 
In this study, the effect of the piasclidine on chondrogenesis of human adipose-derived stem cells was examined.  

Methods: Fat samples were obtained from three liposuction surgeries. Stem cells were extracted from adipose 
tissue and proliferated via the third passage. Then, the cells were transferred to the fibrin scaffold and  cultured 
for 21 days under the influence of the chondrogenic imedium in three groups. The rate of cell proliferation was 
evaluated using MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] method and the rate of 
gene expression of aggrecan and types II and X collagen was evaluated via real-time polymerase chain reaction 
(PCR) method. 

Findings: The rate of proliferation and survival of cells in a fibrin scaffold was not different significantly between 
the groups (P > 0.05); but the gene expression of type II collagen and aggrecan was significantly more expression 
of type X collagen was significantly less in piasclidine group compared to the of TGF-β group (P < 0.01). 

Conclusion: Piasclidine is an effective factor in induction of chondrogenesis of stem cells and also has a 
significant effect on reduction of the cell hypertrophy. 
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  ���) (
���1 "�	� /�����q�	
#� � /��� �	R#� (;6I �� )24(% �  	��

 (bNO� ��         	��O �7	���� z��	5 �� �4 1��- �
���� C�	�u� ����� 

 () (
�)��cGMP  �&� 3�� /��)27(.  

*�7�� �  ��)NO ) ���; ����eNOS (8�;# 41   � ��� 	�# �7

���dm  �/��� �	R�#� � �̀	� =6  41  "��#� �	R#� 41    7�� �	R�#� � �7

 8�;�# 41 �B 4�k` � {�;) �� �aP       ��-�1 ���
:�:B 8�` 41 ���&I ��7

���;
�:��      8�;�# |�<H�� � /��� �	R�#� 41 ��/��B +��� @3� 	j���   ��7

"#� ��&I )19 -18.(  

z�3H  +�� =Z�� �� }�7�  	u� �#4	)NO  (�k�) "0) ��4 	) � 

w�� 	� �����	0 � +�&I     8� �) �4�14�) ��4�1 41 *��� 4�6�  �7- 

 � +���4BL-NAME )�1.  

  

��� 	
  

 w��� �� z�3H  +�� 41       1�!�� ��f�# �7j�����B ��b�� ��7NMRI 
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)Naval Medical Research Institute (	-�4���   �� *��� 
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4�
#: ����	  1	� *1f
�#� ��� . w���   ̀  g� � (�) �7� C����   *j����1

��4��-� �	� )�U ) 14���
#�12    �4��� "'�#12   4�  "'�#���� 

�1� 2 ± 22 (I41 � 
�#� 1�	� i�fP 41 ( �7�    ��3
&� ~��Gh�

� .�����+ w���4�1 7� *1��H�� ���� 25/29-50/28   +�# � =	�

 U#�
�9-8 1�) (
f7��   "�fI �� i�: (�� ��	� �  *�7��� �   rs�:

����8& 4�14) 	fD ��4)�(� 35 	# w��  () �&�:   *�	�� "�f7  � �� 

  .���� ���3   

 *�	� �8�� *�	��7�       	�Y� 41 �4�1 (���� ���7 "�0�41 ����)

=�1 *�	� .�� (
0	� 200 �;��    =	���;�� 41 =	��8�-   �+����4B  *�	��

=�# 20 �;��    =	���;�� 41 =	��L-NAME�   ) =4�?b *�	��Sham (

 4��3�2 �;��  +�� �� �a��	  �Z&: *�	� � +��# 8�	� =	��;�� 41 	
��

) �4 *1� �1 ( ��7 4�5    "�0�41 ����  ���1	�)29 -28(  41 1���� +��� .   

2 �;��  	
��    41 �Pf�D ��41 C4��D (�) z�4/  .���� �` +��# 8�	�

 �� =Z�� �4�14) �Z&: � =4?b �=�# �7��4)30(.  

w�� �� �6�� @���B 14�� �7� 18    	� � �) �4�14) �� i: ��4

�� w�?�).�� c�	�  �� i:� +�&I       ���� .����� +����  � �4�- �7

�B 	j�1 "�?� 41 .��1	� �6` nV� /�� 7� +�&I   � *��� �4- �7

 	� �����	07 � 24 *��4� �� c�	� �� (k�) � � B �     .���1	� ���I �7

 	� w�� +�&I 4118  �;#&  �4Z� �*��4   4��5 (�)   yh��� ����

(��� ."#� �&� �7 ) � 	:�  ��&7 �# (�a�� �
��# ( �    ��G
� (�k�)

 ��4 41 ."#�24 ���  �� �,)� 14��� 1�I� =	R#� ��&7%   ��k,) 41 ��

(��� �) 1��,  7 �� *��1 ���I �� �	R#� �46�  1��)31((��6� .  () 7

 +���	010    �#: ��`�	� .����� �3
&� �D41�   ���P � �
0�)   �	���

w	) � �� =Z�� �&�0�4:  "�hV ) ��75-3   .���1	� (�?  ��	���

(�����6� +����� +�;������� 67 w�4 ���) ���7- ) +������q�H&E  ����

Hematoxylin and Eosinm�4 (  ���� �/��B)32(.  

C,�<� =Z�� "?I�  ���R6���) �4�� ���#�	��� �� CH40 �

*����� .�� *1f
#� (+:�� 	
��	��� ) 4<P� �	��� ) (� ( �30� C4�D

  *��� �4�� �1�6' � �1��)   ��� =�Z��.  8�;�#   	�7 41 �7 10 HPF 

)High power fields (.�� (
0	� 	Y� 41 +�j��� � w46�  

������B ���7  �4���BOne-way ANOVA �Mann-Whitney �

Kruskal-Wallis  ����B �Post hoc �� *1f
#� )  =	��   4�/�0�SPSS 

(h����  �20 )version 20, SPSS Inc., Chicago, IL(  =��Z��

."0	� 050/0 < P &' ()�&,� c<# ��� �� (
0	� 	Y� 41 �4�1.  

  

���	 	
  

����� ��� 	
��  

"0) �#4	)   (���3� 41 (�k�) �6
-# �#&� �  *�	��    "�H  ��7

 *�	� � 46�  �7��    �� *1f
�#� (�� 1�1 ����  8� 4�6� -  +����4B  41

+�&I w�� �7   c�	��  ���  �� @�: ��4 �� (� *�� 46�  41� �7

  (�) 	Z&� ���1�) *��      (���� 1���,  � ��f�# }s�O 	�<P @7��   ��7

=	R#� +�&L67 .��1	� �#�      	�) *�s�' �*��4 "�f7 ������	0 *�	� 41

(��� 1��,  � }sO 	<P @7� =	R#� �7    ��Y� �j
h���� �7 �� ��#

�� *�7�� /�� ���;#�  �����	0 *�	� 41 ��24    ��)P C�	���K  �*��4

(Y`s�  *�	� ) (��3� 41 ���7� 7�� ��&,� 	��K  .��1	j� *�  �4�1

8�;# 1��,  41 .��� *��1 7  

 4��6�  �� *1f
��#� (��� 1�1 ����� @�����B +���� �� ���D` ����
�  

L-NAME +�&I 41 4�14) 41� w�� 41     �� ��aP ��4 ��� (�� ��7

 *�� c�	�  ��� 1�)        ����;�# ��Y� �j
h���� ��7 �� (�) 	�Z&� ����

;# 1��,  41 @7� � }sO "�hV @��/0�8�   ����d � =4� ��7m 

 *�	� ) (��3� 41�7� �&,� 	��K  �� ���   (���� 1���,  41 �4�1   ��7

=	R#�   *�	�� ) (��3� 41 �# �7��      ������	0 *�	�� 41 .���� *���1  

7  /�� *��48�;# 1��,  @7� � }sO 	<P @��/0�   ����d � =4� ��7m 

 *�	� ) (#3� 41�7�    ������	0 *�	�� 41 *�� *�7�� ��
� .�� *�7��

24    8�;�# 1���,  @7�� �}sO 	<P @��/0� �� ��` /�� *��4   ��7

���d � =4�m +�&L67 �� 8�;# 1��,  41 @7�     .1��) ��� 	�# ��7

(��� 1��,  ��aP �� 14��� 	�# =	R#� �7   ��&,� C��f  �#   �) �4 �4�1

 *�	��7� .��1��� ���  

 41 (�� �7�	� 8�-  +����4B  �L-NAME  ��7 �4    "�0�41 ����

 *�	� () "a�� ���1	��7�  �	��K *��1 .���  

����� ��� 	�  

(��3� ��
� � *�	� 41 �
0) C�	��K  C�� 7 :  �
0�) C�	��K  C��

����B ) @���B +�� 41 �7 Kruskal-Wallis  �Mann-Whitney 

+ C4�D () � �#4	)+ �+ + �++  () "a��  �7�� *�	�)0  	�Y� 41 (

   *�	�� 14��� 41 ��D` ��
� .�� (
0	� 8�-  +����4B    (�� 1�1 ����

(��� 1��,  @7� �&� �7      ���� 41 ��f�# }s�O 	�<P @7� � �#

 ���;# �Y� �j
h��� �7 �� � �&�&I7    (���3� 41 ����  �� i: ��4

 *�	� )�7� �&,�  8��I) 1�) 4�11(.  

 *�	� 41L-NAME�� �       ���� 41 ���;�# ��Y� �j
h���� ��7

8�;# 1��,  @7� � }sO "�hV @��/0� ��&�&I   =4� ��77  ��4

�&,� }s
-� ���  �� i:  *�	� ) (��3� 41 �4 �4�1�7�   .1�1 ����

+���&L67�  41 +���� 1����,  41 @7��� � }s��O 	��<P @��/��0� �*�	���

8�;# ���d �=4� �7m  ��� 	# �24 �4�1 ���  �� i: ��4  C��f  �

�&,�  *�	� ) (��3� 41 �4�1�7�  8��I) 1�)2(.  
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 ����1.  �� ��� ���� ���� 	���� ������� ��� ��!�� -  �� #�$ ���� �� �%��&! �'����  

������� ��	�  
���� �	��� ��� 	� �� - ��� �!  ���� �
	�  ����� P 
e  7  24  e  7  24  e  7  24  

�' (� �)�*+� (,� �-.��  0  -1  0  0  0  0  999/0 >  040/0  999/0 >  

���12 �-.-  �� 345�� 6��  -2  -1  0  0  0  0  030/0  160/0  999/0 >  

489 :;< �=��  -1  -1  0  0  0  0  030/0  004/0  999/0 >  

���12 .�� �  �� 3�>  0  0  0  0  0  0  999/0 >  999/0 >  999/0 >  

���12 �.��  �� ?+�+@  0  0  0  0  0  0  999/0 >  999/0 >  999/0 >  

���12 �.��  �� �-.24�  0  0  0  0  0  0  999/0 >  999/0 >  999/0 >  

e *�	� :+�&I .���� c�	�  � �4- �`4 �� ���  �� @�: ��4 �� (� ��7  

7 41 (� ������	0 *�	� :7  %���� c�	�  ����424 41 (� ������	0 *�	� :24 ����B ) @���B +�� 41 �
0) C�	��K  C�� %���� c�	�  ����4  �7Kruskal-Wallis  �Mann-Whitney 

�#4	) + C4�D () �+ �+ + �++ ) �7� () "a��0.�� (
0	� 	Y� 41 (  

  

 ����2.  �� ��� ���� ���� 	���� ������� ��� ��!L-NAME )L-nitro-arginine methyl ester ( ���� �� �%��&! �'����  

������� ��	�  
���� �	��� ��� 	� L-NAME  ���� �
	�  ����� P 

e  7  24  e  7  24  e  7  24  

�' (� �)�*+� (,� �-.��  -1  -1  0  0  0  0  020/0  040/0  999/0 >  

���12 -�-.  �� 345�� 6��  0  0  0  0  0  0  999/0 >  999/0 >  999/0 >  

489 :;< �=��  +  +  +  0  0  0  060/0  040/0  010/0  

���12 �.��  �� 3�>  -1  -3/2  -2  0  0  0  060/0  003/0  010/0  

���12 �.��  �� ?+�+@  -2  -1  -6/1  0  0  0  060/  070/0  010/0  

���12 �.��  �� �-.24�  0  0  -1  0  0  0  999/0 >  999/0 >  010/0  

L-NAME: L-nitro-arginine methyl ester  
e+�&I *�	� : .���� c�	�  � �4- �`4 �� ���  �� @�: ��4 �� (� ��7  

7 41 (� ������	0 *�	� :7  %���� c�	�  ����424 41 (� ������	0 *�	� :24 ����B ) @���B +�� 41 �
0) C�	��K  C�� %���� c�	�  ����4  �7Kruskal-Wallis  �Mann-Whitney 

+ C4�D () � �#4	)+ �+ + �++ ) �7� () "a��0.�� (
0	� 	Y� 41 (  

  
  =��: ��� ���&' () (� (��u �&b 	6'      �4�- � ���;�# ��-�1 ��#4

"0) 41 ���;# �� �6' x;
h� �7 ) �&�33.( NO     ��� ����&' (�)

8�;# 41 *�� (
-&� �H�	  �;D� 8�GH�    ��4���
��: ��7)11( �

 �
���# ����� 1	�;6' 41 *�6' ��3� ��4�1    �#� ��������/�0 ��7" 

)16(�B .  (bNO 8����� 	j�1 �� �4 �� /�6
� ��) �7  ��&��   ��f��

@3�  ��) 41 C�f
� �7)35-34( �?� (;6I ��  *��&71 83
�� +�	  � 

 	�O 8	�
&� 41 	��41 �aG'B 	�O � ����	�41   *j
�#1 41 ����	&����

 "#� �;#& )36(+�&L67 .�   ��� 8������ +��     C4��D �1 (�) ����� 

   6� ��6' 8�;�# 41 ������ �
�# ��' � �������/�0 �Z��� �� � �

    � �
0�) ���#B (�) 	Z&� U��	� �� �k,) "H  �B �` �� @�) ���� 

 C�	��K �� �)?
��  1��)37(.  

8# 41 +�&L67  �(
�]� �7NO   8������ �� ���&' () �4 1�-

 �71	�;6' ��Y&  41 *�&&� +��,  ��3� (� �
�0	o �&b  41 (����&b

�� f�� ��1	� � ��� �;.� ����  �
��#    "�#� *1	�� "�)u ��&� )16( .

(
0�  �7Pathak � Lal  ����� �71 (� =	0�/�� �7 NOS ()  4��5 

��&
� 41 ����� x;
h�  8�;�#  �7 41  (�k�) �  (�)	�  �7��  (�� ��  �Y� 	

"#� 8,0 �4�4)� C3�3H  +�� ."#� *�� ��)�  ��� ��� +�&L67   ��71

 (�NO �� 4?� �4 (k�) 41 �4 ��	
#�
�  ����  ) �&�38(.  

Liman � ��4�67 (� ��1�1 ��� NO ()	� 41 �  +�6� �j�-

       � �� �	R�#� (�) �1�1 ���� �+� ���	� ���	�  41 ��6?� @3� "#�

�:� �� =	R#� ��?� 4�
��  �+�� 	) *�s' .�&� ��) ����� �	R#� =��; 

NO      @�3� ���
:�:B � /�����q�	
�#� �/�����	R�#� 41 "#� +�6� /��

) ��) (
��139.(  

Banerjee � ��4�67 �&
0�41    d�) +�# 41 (���  ��  ��/��� @7

 "Y;O @��/0� ";' ���	
#� ���4�7NO  (�)�� () (� "#� �   1��-

8�;# ��
:�:B � (k�) 41 ��q�	
#� ����  @7� �')   41 ���&I �7

�� w�� ) 1��40(.   

 (���� "���3�3` +�����NO "������ ����������/�0 41  � ����#&�

���  �
��# ������/�0� :�      ��7�f� "�#� +��6� �"�#� 	��41 �.�

  +�����  41 ���6?� �&����)��71	a7�4  �� �	�����;I ��	��) �����41 �
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�� 4?� � � @

 ������ NO  ) ����) \���;<� "��#� +���6�41(��,�<� +���� 41 .(�   

8�- @�: +���4B  �#NO   � *1�� +�� /
&# @��/0� ��	)L-NAME �

*�&&� 4?� �  �
)P4NO      4��Y&� (�) ��B �����  @7�� ��	) ��
&#

 (�k�) 41 �
0) C�	��K  �#4	) �      41 �4��# w��� ����	0 � +��&I

�4�14) ��4�1 .�� *1f
#� 41�  

) ��
� ( (���3� �� *��B "#1 �      +��� 41 �
0�) C�	���K  C���

z�3H � �� ���  (� �71NO    ��4 	�) �41�� ��) 41 *�� ����  1���

(k�) "0) �  ���	0 � +�&I7  �  *��4t �1 	�k� 	�u14    C4��D 41 (��

C�	��K  +�� �4����� ��  � ���;# �Y� �j
h�4 �7 () �I�� ���� 

s' +�� �Y'� @h) �� .1�� (k�) "0) �;� 4
-#��� 24  i: ��4

s' +
04 +�) �� ";' "#� +�6� .��1�a� ���H� ���  ���  �� ��,) �

 "�]�24  �1�) ��` ���4NO (6�� �1�) * �� � � �    +��� 	�6'

) ��) 8�����42 .(  

) ��
� �+�&L67 (�� yh�� �#4	) +�� �� *��B "#1    (�� ��&�

 /
&# 4?�NO   ��##� �	 ����� � �	� () C�	u� 4�14) 41� 41   � 	� 

  ��� 1�Z�� *1� +�� x'k� /
&# () "a�� �	 4���:     +��� (�� ���&�

*14 1��,  @7� �') C�	u�   �) ���;�# �7 (  8�;�# ~��G-   ��7

+�&L67 � ��&I�      ���	h  (�Z�
� 41 � ���;�# ��Y� �j
h�4 �7 ()

#� *�� (k�) "0) �Y�"% ) (�4�5    ��� 	�Y� (�) (�   8�;�# ��#4    �7

*1�1 "#1 �� �4 =	R#� ����  �����    (� ���t   C�,�<� ���
� 	) ����

  4��k` =�/� 	) �&a� (
�]�NO     +��&I ��,�a5 +����  41 "�#�  �

�� ��� 41� ��- 41 *1� +�� 1�a6� (� �71�  �	�]:� ��	aI �P��'

(k�) "0) 	) �        *�s�' ."���1 ��7��- *�	�67 (�) ����	0  ��B 	�) 41

*�	�  (� ��7 	�7  *1�� �1 � 8�-   � +����4BL-NAME  �) �4 (  4��5

�7 ��1�) *1	� "0�41 ���� ) ��
� (  "�0�41 *�	� ()�� *��B "#1

*�&&� �  *�	� � +��# 8�	��7� 1�)%     �1 +��� C�	�u� (�� &,� +��)

) ) *1� (�  �1	) 4���B = 7   ��� ��.&-    ���� (�� 1���    "��-1 	��

    /
&�# =��' �� /
&# ��3
��NO      *�7��� ��a�	h  C�	�u� ��	�) 41  

�� *�� .��)  

�� 41� 	7 1Z��     1�Z�� (�) 	�Z&� (k�) "0) 41 �4Z&7� (���
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Abstract 
Background: Considering nitric oxide (NO) as one of the important molecular regulators in genital organs, and 
according to the critical level of it in establishing a successful pregnancy, we assessed the changes in testis tissue 
of embryo and offspring via treating pregnant mice.  

Methods: 35 adult female mice, after observing the vaginal plug, were randomly divided into five groups of seven. 
The first one was the control group. Remaining groups, respectively, received L-Arginin, L-nitro-arginine methyl 
ester (L-NAME), normal saline, and a mixture of L-Arginin and L–NAME, three days in first half of pregnancy. 
One day before the delivery, and before maturation, embryos’ and offspring’s testes were removed through 
laparotomy. Pathological and histological changes of samples were assessed using histotechnique method and 
general Hematoxylin and Eosin (H&E) staining. 

Findings: In L-NAME group, in addition to disorganization in tissue order, tunica albuginea diameter was 
considerably increased whereas the number of germ cells was significantly decreased in embryos and offspring. 
L. Arginine treatment in pregnant mice led to reduce the number of seminiferous tubules and decrease tunica 
albuginea diameter and dissemination. 

Conclusion: Stimulating or inhibiting the synthesis of nitric oxide in pregnant mice can interfere with the organ 
normal function and influence fertility parameters via causing abnormally and malformations in testis tissue, 
specially in the next generation. 
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�����) �, (-��  50/11 ± 00/175  30/13 ± 00/164  

(.-/0�12) �3!  00/90 ± 20/60  80/17 ± 75/55  
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 ���4�PTT (�1��5)  �6-�7  60/22 ± 90/80  94/25 ± 20/74  02/0  7000/8  657/3  002/0  

���
  54/37 ± 20/77  82/36 ± 50/79  01/0 3000/2 -  

PTT: Partial thromboplastin time 

  
��	 � �0+� ��	 ���*'   
������ �����
� ��+� �+�,8  �PTT   &��;��

%D
� %� #0� +�x %� &�k .��      2��� ��*�+3 
��' %�� q@ 4
�+V �  

27  �330 %D
� ����0 � .�� yKV ��+,  

   ���� ����+�z�� ����3 ����� I �+, �� 2�� %?��� &�;�� 
�B!� %�

��  ��K�0� ��  ����@Kolmogorov-Smirnov     ����� ����*' +�B� ��

 ��� .���3   ����+, ��
� 4�+��z3 �0
+� ��+� I]c0 .���� ���h3 ��

 ����@ ��Paired t %?��� ��+� �    �����@ �� j��t�r  �+, �� 2�� �

Independent t %*0�d� ��) 2�`���� 6b�K3 �   ��K�0� (��� � 6*Z ���

 .���+,05/0 < P �!�� PG0 ���!$ %�  ��� �
�� �� %��+, +B� 
� ��. 

�
��������@ ��-��������@ &+������� 
�  
����������SPSS %Y������?�  �18   

)version 18, SPSS Inc., Chicago, IL (&�;�� .#�+,  

  

��!,	 	
  

 C��D2 %?��� m����  ����� ����� ��	 ��
����  1��*�  %��  �������� 

 �+, ��+;3 � ���� 6*Z � ��� �� &�;�� %�	��� �� ��U� �
 .���  

  ������ 4�+��z3PTT       4���K3 I�����
� %��	��� �� ]�r � j��r

�!�� �
��@  �
 �
����U�    ��
����� 
� ���	 ����� ���� I.Z�� 
� .���

#��� j��� %�	��� #d3.  

 
���� p�+d�� � 2�`���� 2��PTT   �� ���� � 6*Z ��+;3  �+, 
�

8 �!�� �
��@ 4��K3 q@ 
� 2�+�3 %�K�  �-�V 
� |#��� ��D� �
��

   ��!�� �����  �+�, 
� 4��K3 2�� %�    %�?��� I2��!Q�� .���*� 
��  �

2�`���� 2�� 6b�K3  ���PTT �� 
�    ��  ��K��0� ��� %�-�G� �
��  �+,

 ����@Independent t  ��!�� 4��K3     ��� I2��+���!� .��� ���U� �
 �
��

��  �� 6H�V m���� %� %D�3   %� ���� 
�_o� ���38    
� 2�+��3 %��K�

 ����� +� q@PTT    W�D�� � ���� 
�v,+�"h3 ������� %� 1�*� ��
����

�!�� j���  
� �
��PTT  #*?� ��+;3  �+,.���+, ����  �+,  

 ��� 6��d3 � %��;3  ��!�� 4�+��z3 �
��@ ���   PG�0 
� �
 �
��

 
�����8   2�`����� 2�� .���� ��U� ����
� %�	��� C��$� �� ]r � j�r

  
������� 
������ p�+��d�� �8  ) 6��*Z ����+;3  �+��, 
�07/1 ± 6/1 

�0�   �� ���� � (+��-8   ) q@ 
� 2�+��3 %��K�28/1 ± 1/2  ��0�   (+���-

�!�� 4��K3 ) #���� ��D� �
��050/0 < P  �+, 
� 4�+��z3 2�� .(

 ��) ����1/1 ± 9/1  %�52/0 ± 50/1 �0�    ��!�� ���� (+���-   ���*� 
��

)050/0 > P2�!Q�� .(I    2�`����� 6�b�K3 2���    
������ ����8  �� 
�

 ����@ ��  ��K�0� ��  �+,Independent t �!�� 4��K3   ����U� �
�� 

) �U�050/0 > P      � %���;3 �� 6�H�V m����� %�� %�D�3 �� I2��+��!� .(

 ��� 6��d3 �� ��  %� ���� 
�_o� ���38   
������ +� Iq@ 
� 2�+�3 %�K�

8   j������� W��D�� � #������ �+�"h��3 ��������� %��� 1���*� ��
������

�!��  
����� 
� �
��8   ����+`� ����  �+, �� %?��� 
� ��+;3  �+,

 6(�)1.(  

  

  
  3#1 .��
���  ,�*4�� ,���� .��/�� � 0�1���� �8 &���  � ���$% ���

�'-��� �� ��� �  !" ���#  

0

0.5

1

1.5

2

2.5

3

���� ��� ���� ��

 �
��

��
�

8 )

�

�� �
�

�
(

�� ��
 

 !
�"� �#
$%:�
<



 

  

  
www.mui.ac.ir  

 ���� ������ �	
�� �	����–  ���33  ���
 /357 ���� / � �!� 1394 1881 

 ������ �	 
� �� ���� �����8  �PTT ������� �	 ���� ������	  ������ �	
��� ��!"# $ 

-��  

%�-�G� �� 6H�V m���� � �� ��U� +b�V  &�;�� %� ���8   2�+��3 %�K�

�!�� j��� E$�� Iq@ 
�   %�� 1�*� ��
���� ��	 ����� ���� 
� �
��

  �+, �� %?��� 
� ��+;3  �+, ��������� ����  AB!� [�
� .���

    #�����d� .#�0� �������� �
���� #�+��� 
� A_� ���D� �� �(�

 w�0� I��
���� 2�� 
� ���+V��	  ����
     ���fK� ��
� 2���� ����

�� ���� C�' 
� ��D�_3 }0�r %� +;!� %� #0� ��V�
�� � ���   ����

 4���� ����3 .�
��  �+�� %� �
 ��
���� n�	 ��fK� ���	  ����
  
�

%!��� 
� #����d� ����� �� ��
����   %�G��
 ����+V �  ��!�� �  �
 �
��

 ) #�0�  ��� ��U�14      
��N� �+�� %�� ������ .�Z�� 
� .( ���	  ����
 

��   ��� j���� �
 ��	 L+d3 &��Z� 2�-�� 
� I���     �� ����?� � ����

���� 6��H�K� ����$ ]��V � C�����3 I4
���Z ���� #��0�  ) ��+��,3 .(

I2��+��!�  � AB!�� 
�' %� %� ������� %� 1�*� ��
����  ��� [�
   I��!!�

 X+�� 
� +�����	 ���
   %�����
 ���
�� &�;�� ������3 � ��
�� 
�+Z

�@ 
� A� �� ����V �3 ��     [�
� .�
�� #���G� ����
���� +��M �k�0

   ��� m��+�3 ����_D 4
�H %� ������� %� 1�*� ��
���� ��+�   � ����

��� #�-���A� � � ���!��
 ���!$ #d3 I+G	  1�*� ��
���� ��+� [�


%���� %�0�3 ������� %�  ) #0�11 I8.(  

 i�d3 
�Beltrame � I��
�(�� 10  \
��� �+�     %�� 1��*� C��0

%?�D �� 
� �������  �!�+�3 �20  %��Z�    4��� ��� ��70   ��H
�

  %����� �� 6�H�V m���� � �!�	��+r 2�+�3 %� q@ 
� W�Z ���+b  �� ��

 ����� j��� �� ���V  �!!� #�+� ��+�� ���	PTT   ��
����� 2�� 
�

) ���15%���� �� %� ( %�-�G� ��� .#��� #_��U� +b�V �  

� 4�� �� [�
� 4�� ����  IT���Y�  +�� ��
  ������  #��-��� 


����� ������ 8 � VWF )von Willebrand factor+"� (  ��(�+d3 

�
�� )162�� .(  %� 5�b����	   �� %��+, ]�r    ����
� #��-��� ��

�
��� #�H�	 ������ �+3k�� �� C�0 �' I����    4��*"� ������� ���

#0�  �� )17( W�G� 2�� .��  ��K�0� ��  ��	 ����� ���� j����@ 
�

%�-�G�  ��� +b�V ��� ���h3 .  

 #��1r ��� C��� %� +;!� 6���$ %��D ��     F�G�0 j������ I���

 ���!��� ������� C�
������ADP )Adenosine diphosphate( I �����

A�?�� �r� �   ��� 2�+�K�        � A�_� 6����$ %���D �� 6����$ 2��� .�����

   #��1r 
� qx��� �����r 6�(U3 
� 
�v,+�"h3     6����$ j����
 � ���

 ���� +�?� 
� +`�� ���B!3  ) �!��?� ���	 ��18   
��^V I2��!Q�� .(

&+� 6��*3 
� A�?�� +�M ���   &+�� %� ������ 6���$ C���    IC���� ����

 ��� ���� #�-��� &�;�� %� #0� �-�V 
� 2�� .�
�� ��
�� j�   �����3

) ��� j����� �
 ��	 ���+D %� A�?�� ���0���@ F�G019 .(  

 
� +��z3 <0�3 5�b�� 2��PTT   �� C���)Activated PTT (

     ��� � �-����� ���+��?� #��-��� +`����� %�  %G�0��    ���	 ������ �

�� � �� ]r .#0�  ���+, ](�!� ��� I����   ����V 
� �U��� I[�


7  �338 ��  ���U� ���� 2�� 
� �H
� ) ���20 .(  

%�-�G� �� 6H�V m���� �!�� 4�+��z3 I+b�V �   PG�0 
� �
 �
��

 
�����8 �� ��U� ��
����    4����� �����3 � 4��� .�� ���	  ����
  
�

     �
��� 
� ���V 5��b�� 2��� .#0� 4��K�� � T��Y� 
��?� ��
����

  ���� �!�?� +��+� A� �� ������ 
����� #�-��� PG0 +B� �� %� ���
����

   
�� C��' 
� � #�0� ~��H       4���K�� 
���?� IT���Y� ������ ����

) ��� ����	216��$ %� #0� �@ +�  ��$ .(  
����� ������8  +��z�� I

  ����
� #�-��� �� ]r �V �� j�� ������ #-�V C�s?� � ������

�� A-�0 ��+�� 
� �� ���
� #�-��� .Z�� 
� .����    �
 6���$ 2��� ����3

 ��� I#0� %�	�!��� �U����� �!��+� 2�� 
�� � ��0 �!N+� .��� j�����

�� +B� %�  ��+�, +�?� �� j����� 2�� �0
 ��� ���- )+�
�@��   ���*3
�

 ��+�, 5�� 2�� ���?�� �� %� �+N |���� %����  }�0�r I��    ������� ����

�� 
�_�  ) ����22   %��b+� 2��!N I2��+���!� .(     2��� %�� �
�� ���D� ��

 j��� %� +;!� %���� 
� <��+���	 ���
  +��� #���
� �@ C�*�� %� �

������@ 
� ������ 
�����   �+��`�r �
 q@ 
� 2�+�3 6(3�+r %� ����

�� I�����  �+� %�-�G� m���� w�0� +� .��+,    q@ 
� 2�+��3 I+�b�V �

       �+�, 
� �������� %�� 1��*� ��
����� ��	 ����� ���� j��� E$��

�� ����  �+, �� %?��� 
� ��+;3.  

  

)��' � �./����  

    �`�U��� ������ ���r) ���M ��;� +��� ��Z@ q�!D �� %��0� 2���

        &+��d� ���!�
�� Ii��d3 
�  ��!!� #�+�� ��
����� &���3 I(��_KH�

%��� � ��_KH� ���_U-���0 ���0
����     2��� ��+�D� 
� %�� ������$ �

   ��� 6��$ %�� ����
�Z � +(U3 I������ �
�(�� j��tr  .���@  %�-�� 

+b�V %� W��f3  �(U��� � &��$ ���
�   �`�U���  ��_K�H�   ���0
 

#0�. 

  

References 
1. Giampaolo A, Abbonizio F, Puopolo M, Arcieri R, 

Mannucci PM, Hassan HJ, et al. Consumption of 
clotting factors in severe haemophilia patients 
undergoing prophylaxis and on-demand treatment in 
Italy. Transfus Med 2011; 21(4): 280-4. 

2. Santagostino E, Mancuso ME. Prevention of 

arthropathy in haemophilia: prophylaxis. 
Haemophilia 2008; 14(Suppl 6): 16-9. 

3. Hilberg T, Herbsleb M, Gabriel HH, Jeschke D, 
Schramm W. Proprioception and isometric muscular 
strength in haemophilic subjects. Haemophilia 2001; 
7(6): 582-8. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /357 ���� / � �!� 1394 1882 

 ������ �	 
� �� ���� �����8  �PTT ������� �	 ���� ������	 ������ �	
�� � ��!"# $ 

4. Smolander J, Blair SN, Kohl HW, III. Work ability, 
physical activity, and cardiorespiratory fitness: 2-year 
results from Project Active. J Occup Environ Med 
2000; 42(9): 906-10. 

5. Schoenmakers MA, Gulmans VA, Helders PJ, van 
den Berg HM. Motor performance and disability in 
Dutch children with haemophilia: a comparison with 
their healthy peers. Haemophilia 2001; 7(3): 293-8. 

6. Bonhauser M, Fernandez G, Puschel K, Yanez F, 
Montero J, Thompson B, et al. Improving physical 
fitness and emotional well-being in adolescents of 
low socioeconomic status in Chile: results of a 
school-based controlled trial. Health Promot Int 2005; 
20(2): 113-22. 

7. Mulder K, Cassis F, Seuser DR, Narayan P, Dalzell 
R, Poulsen W. Risks and benefits of sports and fitness 
activities for people with haemophilia. Haemophilia 
2004; 10(Suppl 4): 161-3. 

8. Thomas AW, White KP, Drost DJ, Cook CM, Prato 
FS. A comparison of rheumatoid arthritis and 
fibromyalgia patients and healthy controls exposed to 
a pulsed (200 microT) magnetic field: effects on 
normal standing balance. Neurosci Lett 2001; 309(1): 
17-20. 

9. Anderson A, Forsyth A. Playing it safe: Bleeding 
disorder, sports and exercise. New York, NY: 
National Haemophilia Foundatio; 2005. 

10. Pelletier JR, Findley TW, Gemma SA. Isometric 
exercise for an individual with hemophilic 
arthropathy. Phys Ther 1987; 67(9): 1359-64. 

11. Vallejo L, Pardo A, Gomis M, Gallach JE, Perez S, 
Querol F. Influence of aquatic training on the motor 
performance of patients with haemophilic 
arthropathy. Haemophilia 2010; 16(1): 155-61. 

12. Broderick CR, Herbert RD, Latimer J, Curtin JA, 
Selvadurai HC. The effect of an exercise  
intervention on aerobic fitness, strength and  
quality of life in children with haemophilia 

(ACTRN012605000224628). BMC Blood Disord 
2006; 6: 2. 

13. Falk B, Portal S, Tiktinsky R, Weinstein Y, 
Constantini N, Martinowitz U. Anaerobic power and 
muscle strength in young hemophilia patients. Med 
Sci Sports Exerc 2000; 32(1): 52-7. 

14. Seid M, Varni JW, Segall D, Kurtin PS. Health-
related quality of life as a predictor of pediatric 
healthcare costs: a two-year prospective cohort 
analysis. Health Qual Life Outcomes 2004; 2: 48. 

15. Beltrame LG, Abreu L, Almeida J, Boullosa DA. The 
acute effect of moderate intensity aquatic exercise on 
coagulation factors in haemophiliacs. Clin Physiol 
Funct Imaging 2015; 35(3): 191-6. 

16. Corrall RJ, Webber RJ, Frier BM. Increase in 
coagulation factor VIII activity in man following 
acute hypoglycaemia: mediation via an adrenergic 
mechanism. Br J Haematol 1980; 44(2): 301-5. 

17. Franchini M. The use of desmopressin as a 
hemostatic agent: a concise review. Am J Hematol 
2007; 82(8): 731-5. 

18. Querol F, Pérez-Alenda S, Gallach JE, Devís-Devís J, 
Valencia-Perisc A, Moreno LMG. Haemophilia: 
exercise and sport. Apunts Medicina de l'Esport 
2011; 46(169): 29-39. 

19. Berkarda B, Akokan G, Derman U. Fibrinolytic 
response to physical exercise in males. 
Atherosclerosis 1971; 13(1): 85-91. 

20. Mandalaki T, Dessypris A, Louizou C, Bossinakou I, 
Panayotopoulou C, Antonopoulou A. Marathon run I: 
effects on blood coagulation and fibrinolysis. Thromb 
Haemost 1977; 37(3): 444-50. 

21. Koch B, Luban NL, Galioto FM, Rick ME, Goldstein 
D, Kelleher JF. Changes in coagulation parameters 
with exercise in patients with classic hemophilia. Am 
J Hematol 1984; 16(3): 227-33. 

22. Longo DL. Harrison's hematology and oncology. 
Yale J Biol Med 2011; 84(1): 64. 



 

 

1- MSc Student, Department of Exercise Physiology, School of Physical Education, University of Isfahan, Isfahan, Iran 
2- Associate Professor, Department of Exercise Physiology, School of Physical Education, University of Isfahan, Isfahan, Iran 
3- PhD Student, Department of Exercise Physiology, School of Physical Education, University of Isfahan, Isfahan, Iran 
Corresponding Author: Maryam Nadi MSc, Email: maryam.nadii@gmail.com 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /357 ���� / � �!� 1394 1883 

Journal of Isfahan Medical School Received: 17.09.2015 
 

Vol. 33, No. 357, 1st Week, January 2016 Accepted: 05.12.2015 
 

 
The Effect of 8-Weeks Exercise in Water on Factor VIII and Partial 

Thromboplastin Time (PTT) of Men with Hemophilia  
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Abstract 
Background: Following a bleeding, deficiency of coagulation factors and delayed blood clotting time are of 
problems with patients with hemophilia. This study aimed to assess the effect of 8-weeks exercise in water on 
factor VIII and partial thromboplastin time (PTT) in men with hemophilia.  

Methods: In this semi-experimental study, using pretest and posttest method, 20 men with hemophilia were 
randomly divided into two groups of 10. Patients in experimental group, exercised in the water for 8 weeks, 3 
sessions of 45-60 minutes per week; while the control group did not perform any kind of physical activity and were 
followed only. The levels of factor VIII and PTT were measured before and after the intervention and analyzed. 

Findings: 8-weeks exercise in water established a significant reduction in the amount of PTT in experimental 
group compared to the control group (P = 0.002); The PTT decreased from 80.90 to 74.20 seconds in the 
experimental group, whereas no significant decrease was seen in the control group (pre- and posttest PTT of 77.20 
and 79.50 seconds, respectively). There were no significant changes in the level of factor VIII; in the experimental 
group, this amount increased from 1.6 to 2.1 IU/dl, but this finding was not statistically different (P > 0.050). 

Conclusion: The results of this study showed that exercise in water can significantly reduce clotting time (PTT) 
in men with hemophilia. 
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 )����E    �W���C!- ���-Pearson  #Spearman *Independent t  #

One-way ANOVA ���� � �� ���Q B��%= # +�9l=.  

  

���	 	
  

��  �� F�!l�297 +1G�T� ���� ���>	 �f"* 5/79 $&�� )� # �	 ��+  ���� 

$"��	 .� ��W"��D  D��  )�����>	  �����  *+�1G�T� 0/6 ± 5/36  ��	  +�?��� �   
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���� ���	
��  ������ �� �� �	���� ������� ������ �	
���� ����&'� ( 

55 -22 <�� ��	.  *���M%= YT� �O" ��168 ) �f"6/56  ($&����R�} 

 *$"��	87 ) �f"3/29  $P �= ���M%= ($&����B�   # $?�����31   ��f"

)5/10  ���M%= �����($&�� �$��	��� # �	 ��+  �=���	 �� � ��R�}   .$�"��	

?b!-�*D � ��W"��D  +�	��� �  )E ���,   ��-7/6 ± 2/14  ��	   BQ�$�P ��X  #

�x,�$P 29 <�� ��	 .B%� ��, 2/83 $&��  )�����>	  +�"�� �  ����$>	 

��	. 68 $&�� )E�- D,�� ���#� # 9/91 $&�� )E �- B-e�� $"��	.  

.�����!" D�W"������� �   +����1G�T� �������� )��������>	 ��������!K  

6/5 ± 0/86  �x,�$P ��100 +T�P X��f= +	 +, ��	 .�!"    ����� ���-

     +���"�	 +�	 {��	�� L��=�= +�	 *������ D���!, # D�����	 ����	   ���-

.��	 ����� �,���� # )����� ����  

 �W��C!- L��nSpearman .�!" D�	 +, ��� )��" �   �����!K

 )E ������ � �$� �	 )����>	   +�T	�� ��- �     ����� ���# ;���1�

)047/0  =P  #114/0-  =r    ������ � +�, ����� � *�W�� ���CK +	 6(

)E .$?���� ���>	 ����!K *��	 ��!, �-  

)�!-  <#$ �� +, ��01 �� .$�� .�!" *��� �   D�� �	 ����� �

+�	�� # � +T	�� +1G�T� ���� )����>	 ��, �   ��$�1= �	 # ���� R�����

+T	�� $"��  � �?1�    )E ����M%= YT�� *D��?b!- .���$" ����   ��-

 �W��C!- L��n UC0)Spearman+T	�� ����� � �	 ( �   # ;���1�

+T	�� ����!K �	 �  .��!" ��� *���� R����� �     ���-��N�� ��	 �����!K

*D� +�	�� � +T	�� $"��  ��$1= # ��, �    ��?1� # ����� ;���1�  ���

 <#$) ��C"1.( 

.���!" D�W"����� �   U��C0) ����� # )� )������>	 ������!K )�����E

Independent t�?1� �#�f= R- �	 ( ) ���$" ����430/0  =P 6(  ����

.�!" D�W"��� �  ��?1� ��0 +	 )� )����>	 �� ����� �   �� �����	 ����

��� )����>	 ) ��	001/0  =P <#$) (2.( 

.�!" D�W"��� � B%� +, �"����>	 �� ����!K  )E �"����   �� ��-

�?1� �#�f= *��	 ���#� # �>�  ���$" ���)256/0  =P  D�W"���� ��� *(

.�!" �  )����>	 �� ��!, *$"��	 ���#� D,�� +, �"����>	 �� ����� �

) ��	 �>� D,��049/0  =P <#$) (3.(  

���� �� - �	 ����!K #�� �X N�� ����-��    B�%� # ���!- BN�

 )���E UC0) )����>	 ��,ANOVA ({�C=�� ���E�  �?1�� ����   ����$"

)050/0 > P.(  

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

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

r  �����P r  �����P 

'�  159/0  006/0  011/0-  060/0  

�*+�� ��,    222/0  001/0  011/0-  060/0  

��./01 2���  244/0-  001/0  148/0  010/0  

��345 ���61  030/0  620/0  020/0-  690/0  

����  )�-1 �����	� Spearman  

  

���� 2��	
 ���
��� . � ��	
 � ,�$�	* � 34� 5�$"6 7  �!"#� �$%&' ()�* ���+
�,  �-.)! �/,��0�  

�����  
�� ��� !  ��� ��� !  

 �����P  
 "�#�	��± �	�$� %��&��   "�#�	��± �	�$� %��&�� 

4�� �4	��7    8/5 ± 1/86  0/5 ± 5/85  43/0  

4�� �8�495�    6/6 ± 6/7  5/4 ± 8/3  001/0  

 )�-1 Independent t  

  

 ����3��	
 ���
��� . � ��	
 � ,�$�	* � 9
)$: ;<� 5�$"6 7  �!"#� �$%&' ()�* ���+
�,  �-.)! �/,��0�  

�����  
	�'��  � (  

 �����P 
 "�#�	��± �	�$� %��&��  "�#�	��± �	�$� %��&�� 

4�� �4	��7    8/5 ± 4/86  4/6 ± 0/85  256/0  

4�� �8�495�    0/6 ± 3/6  1/7 ± 7/7  049/0  
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���� ���	
��  ������ �� �� �	���� ������� ������ �	
�� ������&'� ( 

)&!  

9/53 +"�!" �� $&��    �� ������ � /���(� ���� +1G�T� ���� ��-

 .$?�������79 ) ����f"6/26   */����f� �������� � ($���&��35  ����f"  

)8/11  # j���� ����� � ($&��46  ) ��f"5/16    ������ � ($�&��

 $?����� $�$� ����	 �= $�$�.      �� ������ � F���� *
��� L��, ��

 *���!K ��1!25-15  ) ���� .$� �,m $&��17   +�, �G��P �� 6(

�� )��" +1G�T� D�� h���"      �� )�����>	 D��	 ������ � )�9��� +, $-�

 # ��� ����	 ���!K ��1! �	 +����� ����	 ���� ����	 ��� ���"

8�: �O" �� _��?, # <�	�s *���� Q 
Q�� +	 )���� # ������� ���.  

�� +1G�T� �� ���	 ��O?� +	 +,�  ����� ��    �� Bs��� )�����>	 ��

� )����� )����>�����  *$� k�l"� )����!- # )��-� j��=��  F��!l� 

99  *+1G�T� ���� ���>	 �f"4/43    ����� � /���(� ����� +	 $&��� 

  .$�"��	 ��C�2/16  $�&��  ����� �� f� ��*/ 2/20  $�&��  ����� �� 

j���� # 1/7 $&�� ���� �� $��$ $?���� )9 .(���� �� �� ��D ��Q 

�� $"��= {�	�� +	 RlP # F�?= ��, +, �	�$ �� k�!= ���+?  ��-�  ���$�� 

G#��+ � ���$>	�  �?b!- # $?��	 <�1 �D     ��"��= k$�K # �-$�P�# ���� �� 

�, k�l"� �� )����>	�+ �   .$��	 jC=�� *+G�%� ����  

+1G�T� 9 +	 � ) )����!- # )��-�9� ���� �� (�)�9  ����� ��  ��

+1G�T� *)����>	 � ���W�  ��� ��>� +�� : ���$  *$��"  ���� ��  +�1G�T� � 

���W� #� �	 +,� ��9: k��K .�W�"�� )�?,��,�    *�� �� k��l"� )�l"�

 ��415  �� *+1G�T� ���� )�?,��, �f"23 $&�� ����� ���� �� f� ��*/ 

13 $&�� �����  ����� ��  j����� # 4  $�&��  ����� ��  $���$  ���	 

)10 .(�� ��"�h +1G�T� � ��" # �n�P�h � ��1G�T���W ��D     ��O" +�	 ���0

��$�� +, ��)�9 ���� �� �� 	�D 1!�� ��!K� # 1! ���  *a��� 

u���� ����� *���� ��� 	�D ��� � �	 .#��  ��-�  +	����  u�����  "�$�?o� 

��# ���$".  

)� )����>	 �� ����� � F���   ���	 ����	 ��� )����>	 +	 �C�"

   .#��� ��W�� # )�����>	 �� .$� k�l"� ��1G�T� �	 +,    *����1! ���-

 ) ���� ������20-18    +�1G�T� ;���� ��	 *D��?b!- .(  �Kaplan  #

Sadock ����	     # ��?-�  +�	 +��= )#$	 )�> �� .$� k�l"� ��-

�� )��" ���, )� +, $-�      +�	 )����� �� �����	 ��	��	 #� �-  ������ �

�� ��C� ) $"��21.(  

        /����# B��G� +�	 ���� D��!� )� )�����>	 �����	 ����� � ��K

+"�� ;���� *)�$"��  ��	�= ��G#w�� *����    �"�����- ���dE # )�!��� ��-

     ���� *���� )����� ��$�"� ��-��$�� ��de= �%= )�"� ���E +o ��� .$��	

   D��!- # ���� �=$�$�� �-���  D�� +	 �C�" )�"� 8?,�#    p�K�	 +Ge���

�� )�"E �� ����	 ���7: L��E   .���  

    ������ � �$�� # ����M%= YT� D�	 *.$� k�l"� ����	 ��

�?1� {�C=��     8��9� � ��	 +�, ���& D�� +	 6���� ��# ;��1� ���

     ��� ���!, ������ � �$�� *����M%= YT�      ��	 +�1G�T� D��� .$��

8-#t: ��- Chevalier  #Feinstein )22 *(Lambert  #Lambert 

)23+��� # ( ) ���M"24+1G�T� �� ��� *���� �"��(!- ( �   # )���-�

 ��?1� {�C=�� ���M%= )�9�� �	 ����� � *)����!-  ) ����$" ���9 .(

�� �O" +	    D����: ����M%= YT�� ����� )����>	 $��     ���0 +�	 *��=

���� �����!, �����>� ����� <���!1�  +��	 +���= ���	 *#� D���� �� *$?����	

+��"�	 
��# ��-        # ;����� ���o� *���, ����� R�lP # ����� k�O"

�� �����	 �����, k$K ;��P� .$"�� 

+��� �� ;����� ���	  8-#t��: ����- *���n�P D���	������� �  D��� #

8-#t: ���� ��-$P�# ?1� {�C=���  ��# ���� .���� $��e= ��  D���

+� ��  *�� 8-#t: h���" +	 )��=    ) )�����!- # )���-� ���-9  # i��  *(

) )����!-10( +��� 9�" #  ) )�����!- # ���M"25   �� .���, .����� (

+� �� +, �G�P  ��-Mackin  #Sinclair )26 # (��"$!P� )27  ����N� (

�� �n�P 8-#t: h���" �	     D�� *+�� �� ����& ��1G�T� UC0 .$��	

 D�?� D�	 ���!�	 F���50-20   F#��� )��� �� j���� D� # �WG��

 �#$P <���� D��40 ) ��� �WG��21(�� D� 8��9 � .   ��l?� $"��=

��G�1  8-�, +	 .���� ����� � ��l�� # ��  �K�!�� ��- 

    +�	��� D��	 +�, ��� )���" D�?b!- �n�P U��%= �    �$�� # ���,

�?1� {�C=�� ����� � +1G�T� �	 +, ���� ��# ���� �  +����   # ����M"

) )����!-25) )����!- # �"��>= )���� 9�" # (28  6���� �"���(!- (  ����

.��� +���� �� �=#�f�� h���" *+� �� k�l"� �����%= ���� ) $"�30 -29.(  

+1G�T� �� � �?1� �#�f= *�n�P    ������ � �$�� D�	 ����E ���

+� �� .$�" � �� ��l� # B-e�� )����>	 ��   8-#t�: ��W�� ��-   �� ��-

8-#t��: +���! ����- Dahlen  #Janson )31D���P 9���" # ( .��� � 

 ��-�0 )����!- #)32+� �� *( �     ����Q $���e= ����� �� �n�P 8-#t:

��     �� +�, $���� +�l��" D�� +	 ��� U��%= �� ��	��" *D�?b!- .$?-�

   ����� �� )����"�� B��� +	 *��l� ��� � +	 �C�" B-e�� ��� � )����

) $?���" �������	 ���>	 �"�#�33.(  

?b!-�*D +1G�T� � � �� �"��� +, ��� )��" �n�P�)�9  ����� �� 

de=�� � +	 6�����D .��� � �>� �� D,�� )����>	 +, ���& �= ��  $?���	 .

>	��� ��1G�T�� �� �� +,�� ��E +�! �� �-���,����  	��?� )34 # (

) )���,�:35 (k�l"� +� �� *��� !- ���D � ������  $���	 . ��	  +��=  +�	 

	�7�� �-� �$"�� �"�>��?� #  ���#  ���"����  -�� �� ��  �-�>��� 

q�9	 +	 #�.t )�, �-�>� # k#9G D���� ��, ��	� ���:��  .���"��� # 

+���� � M%=�B G� +	 *�=��	 
0��� �� )�$"�� �B   �M%= 
�T�� ��C!,��� 

    ����>� ���C�� *+T����� 
T�� �� a�M� +	 _�#�: # _���E

+������" �   $�	 .���� .��#E R-��  �-�>� +	 �-���#� �� �� )����>	�>� 

� ����D G� +	 *+������" ���>��B ��]�   +�"��#� ]��-m # �   # ����>	

���#� �� ��, B%� �� 
Q�� +	 ��|P� .��	 �� *��$� B%� �  "����� 
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���� ���	
��  ������ �� �� �	���� ������� ������ �	
���� ����&'� ( 

-�� # .���"�� ;���� L�� .�=�,�   ��� R�- ���W�(�  .���"���  ��- �� 

R-��  �� �!"�$.  

  +�1G�T� u��� �	 +1G�T� D�� h���" �   ��W��)10 (   +�, ��� )���"

�?1� {�C=�� ����� �  D�?b!- .���$" ��, B%� # $"��  ��$1= �	 ����

.�!" D�	 +, ��	 D�� D�C� +1G�T� h���" �    ������ � �$�� �	 ����!K

+T	�� �     )E ������ � +�, �"�����>	 ��?1� 6���� ��# ;��1�   ��-

��� Yn�# .$?���� ���>	 ����!K *��	 ��!,   ���, ����� +, �"�?,��,

"� �� *$?��-    ��� )���, ���, z����� # $"�������	 ����	 ���   $?���	

)12+��"�	 +, ��� .$� .��� )��" .(    �� ���$�� ���f�, ���=�� ��-

�CQ��� R����        ���f�, ���C>	 +�	 ��l?� *������ � ��> +�G#� ��-

     �����!K ���C>	 *���$�� �� )����!�	 ���n� ��C>	 *�"���� ���$�

 ��� ���M�Q� $�G�= ��C>	 # )���!�	  ��� ��)36    8-#t�: D��� h����" .(

�� <�	�s k#9G �	 $�,e= D!n $"��=  B���K '�(�= +	 *.#�� D�� ���

.�� *�T�     ��$�"� XC�� ���C>	 # 
Q�� +	 )���� *)E �	 ������� ��-

)E .$?, X!, �-  

+l��" ���� 8?= B���K ��# +, D�� ���>"   ��T�%� # ��N� ���

+ �P �� � 8?,�# �#�	 <�!�P� *����>	  *����� � ��O" �"�l�- ��-

�� 8��9 � �� ;���� # ]��Tn�     8��" )�����>	 +�, D�� +	 �O" .$-�

+1�� ��� � ���� ���=�� # ��C>	 �� �!>� �    
� � *$�"��� �����#�

+?��� B���K  8?�,�# 8(	 k#�$= # .$??, ��l�� ���    �� �"��l�- ���-

�� i�T� ����$>	 ���G#� X� )��?K +	 )����>	 .����  

 +�"�� �� L��?� ��!, # ��f�, �	 ����$>	 ���� k�l"� �>   ���-

  )�����>	 �� ����� � ���	 F��� +	 +�= �	 ��� ��-��>?��: *���$>	

�� +���� .���  

1-    �� # .�#���� ����� ���9��	 # .��� � )����>	 �����?�

.�#��� k�l"� k#9G ���& � )E �> �"�#� �-  

2- +�>= � +��"�	 � )#$� ��-  ��T� B���K # B�K 
 � a�M� �

����� � �#�	  

3- +��"�	 )��!" L��?��   +�"�� +�	 �s�	� ��-     ��	 ����$>	 ���-

)����>	 �?-m # �!� )��=  

4-      ����� �� )����9: # )����?���, # )�����>	 ����$?!"��=

Rl�?� �!�= ��, ]�o��o �� ���� R�= �f��� ��-��, ����.  

  

������* � ��+,  

+	 )��W�-#t: +��, ��!P� �� +"�MG�� ��0 �   _����E 9,��� )���$�

+�C� )����>	 # ����>	  ���9: k��K .�W�"�� )���� # ���$>	 ��-

 *$��"��!" ������!- +"�!�!��& 8-#t��: D���� ������ �� +��, )�>f��&�

�� ���9W��}�    .�W��"�� ���-#t: k��%� �"#�1� �� *D�?b!- .$?��!"

�G�� ���!P B�G� +	 )�>f&� ���9: k��K  # �� ��QE ]�? ���!?-��

  ��	 jC=�� �K�!�� B���K �����%= 9,�� k��%� ����"�� ���$� ��,�

�� B!K +	 �"���$Q # ���= ���� $�E. 
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Abstract 
Background: Depression is one of the common mood disorders in many societies which lead to a significant 
drop in job, educational, social, or family performance. This research aimed to determine the depression rate and 
its impact on the health workers’ performance in Isfahan University of Medical Sciences, Iran, in 2013.  

Methods: In this descriptive-analytic study of correlation type, 297 health workers in health care homes of 
Isfahan University of Medical Science were selected via systematic sampling. The Patient Health Questionnaire-
9 (PHQ-9) was used to measure the depression rate, and the health workers’ performance was evaluated by the 
trainers of health training center using a checklist provided in health training unit. The findings were statistically 
analyzed using Pearson and Spearman correlation, independent t, and one-way ANOVA tests. 

Findings: The prevalence of depression was 53.9% in the selected health workers; 26.6% had mild, 11.8% had 
moderate, and 16.5% had severe or extremely severe depression. Depression showed a higher rate in female health 
workers compared to males. There was a significant relationship between depression and age, work experience, and 
residential type (P < 0.050). Health workers’ performance had an inverse relationship with depression severity (P < 
0.050). Moreover, the level of health workers’ education had an inverse relationship with depression and a direct 
relationship with performance. 

Conclusion: Health workers suffer from high rate of depression, and it has an impact on their performance; 
planning to reduce their depression plays an important role in health promotion programs. 
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