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     ���2�3H� p��� �+=L�� L�i	 �" ��95    Y���# 1�Q�"

���� ,��3��  ��;E��� "��	 ��
 �� �� �;��Z �" ���� , 

 ��@���� ���� /�����
�5/0   � "���� �1��# ���+=L� L��i	 �"

L� Li	 �" ��2839  ,���. ��@�� �+=1/0   "�1�;� ��� /

96     /L+��
�� ����2�3H� ���RZ ���� 1��# "��KL��� L��F	  

100   .12+=L� ��L? �;E��� "��� ��3��  

    C� [�� ��� "��� >��Q � 1� qLH ,�LZ� e��

��R� ,     /��;E��� ��� "��� r �L�# @ �$ ����3�� �6�E

�1	�L� ,  1# ����.�" �N#@� s��1� 1$�� C� ��	K

     /G��=�L���" >��
%H� \���# C���	 "��� >�
%H� �

�+=�  � ,��3�� 5 %
 �� t��L� >�
%H�  �N�2��� ,�9

 C� /,����3�� ����?�
 � ,L+��6� >1��� /�N�2��������� �

   "��Z� >���Q �" /��2839 .1 "L� o�LB+�� �1	�L�

�"��	�. �� �1	�L� �" An	 ,  7�3� ��3��  1�# \Q�$

   L��` �" � 1� "L� u.� �F�� d LH C� 0Cc >�
%H� �

  .1# o��. �;E��� C� ��3�� />��Q � �  

�"�" v3Z C� 1;� �;E��� ,�9   1�# �	� �� "��� ,��K

0L�����	 r�������� �  ��@�����=�SPSS �B�����6	 , 20   

)version 20, SPSS Inc., Chicago, IL(   �"�F+��� �

���CK C�    ,����K ,��9t  �2
χ     \����� � �� @*� "����  

�=L� ��L?.  

���
	 	
  

 /�;E��� � � �"100 ���� 0�12� �� %+�� ��3��  ����� , 

�#C��K @�L� �" �1# ,L+6�-    (7) �L�9@E� �	����"

   .1�2+=L� ��L�? ���L� � �;E��� "���14    �� � C� L�F	

 -�� �" ����3��1386 /8   -��� �" LF	1387 /10   L�F	

 -�� �"1388 /17  -�� �" LF	1389 /20  -�� �" LF	

1390  �31  -�� �" LF	1391    /,���3�� �� � ��
 ��

�� �1# ,L+6� ��+���3�� �"  ����CK 7��� L� .1	"2
χ /

 -���� C� ,����3�� C�L���1386  -���� ����1391  1��	��

�2;� �
 �@=� ) �#�" ��"001/0 < P \N#) (1.(  

  

 
 ���1���	 
��
� ���� ���� . ��� �� ����  ���91 -1386  

  

���	��� �� � � � �� �����3 2/21 ± 1/37  -���  ��� 

�2��" , 81-1 -�� "�� .56  L�F	 )56  1�Q�" (C�   �� �

������3 "L� � 44 ) LF	44   ���	���� .1	"�� �C (1Q�"

     _����L� ���� ����	C � ��"L��� ����1/22 ± 9/38  �  

0/20 ± 8/34   �����CK d���H � "���� -����t >����F� /

�2;� ) �#�1	 "�Z� [2Z �" ��� ,��"340/0  =P .(

    ��+������3�� �" ,L+���6� ������C >1���� ���	������  

5/18 ± 6/18  ����2��" ����� C�� , 144-4  ."����� C��

	���   @��	 ��+����3�� �" ,L+6� >�;=" ���7/1 ± 5/1 

�2��" �� C�� , 13-1      ����C >1�� ���	���� ."��� C��
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 /,����3�� ���� %+����1/26 ± 6/14  ����2839 ."���� C��  

79  /��� G  LF	15  /��� �" LF	3    /���� ��� LF	1   L�F	  

5  /���1   L�F	12      @��	 ���3�� G�  � ����13   �" ���3��

 "��� �1# ,L+6� ��+���3��    /,���3�� >1�# L�i	 C� .  

26    /:��F. 0L�= �� %+�� LF	25      0L�= ��� %+��� L�F	

 � r��+�49  �" .1	"�� ,��3�� 1 1# 0L= �� %+�� LF	

 -�1Z1��l � /  ,��3�� >1# _6$ L� ����3�� ,�9

.��� �1�K  

66    �" ,L�����" /���;E��� "����� ������3�� C� L��F	

    .12+�#�1	 0��	��� � -���	�L� 5+6��14    ,L����" L�F	

 /-��	�L� 4��
�14    � 0��	��� 5+�6�� ,L���" LF	6 

      � -���	�L� 4���
� 5+�6�� �" L�9 �" ,L��� �" LF	

 -�1Z �" .12+#�" 0�	���2   ,L����" ��	���L= v C�� /

   $ L�� 0��	��� � -���	�L� 4��
� 5+6��   >1�# _�6

  ����CK 0�*	� .��� �1�K ,��3��Fisher’s exact   L��

�"�" ,��     5+�6�� ,L����" ��� "�" ��
	 �;E��� ,�9

      ,���3�� >1�# _�6$ L�� 0��	��� � -��	�L� 4��
�

�2;� j%+.� ) "��" ,��"029/0  =P.(  

 \N��# �"2/  �" ������3�� 5�� %
 ���	���L= 1��Q�"

�" /-�1Z � � d���� .��� �1�K eL u� 0��29 ,L��

0�1	� v �# �9  I"�� ����3�� �" �1# �19�
� 5 %
 � L�

v �# ���2
 �� /�	�+�� 0�1	� :;< �� ,��H ��   � L��

 �" /��%
59 .�#�" "�Z� ��3��    :;�< ���2839

  �" @���	 �	���?�= 0�1��	�42  .1��# �19���
� ����3��  �"

   /0��	��� 5+�6�� ,L���" x��.13  L�F	   ��� %+��� 

��  � ���"� ,���+.�13 LF	     ���. ���
= -%+�.� ��a"

 ���3*3Z 4����
� ,L�����" x����. �" .1�	"��  /,�  

7     /,l���3E��+=� ��� %+��� LF	12     k��= ��� %+��� L�F	   

  
 ���!1���"�� #�� $%& �� '(��"�� �)*�( #�+ � ��*%� #�,-. � #�+ /0
! � �� ��(�(�- 12�34 .  

�����  ���  
���  

 �����P  
����  �����  ����  

*�   * +�� �± �� ,� -��.�� (���)  8/19 ± 9/32  7/22 ± 1/38  3/21 ± 8/38  500/0 

345  
(����) ���,! ���  )5/61 (16  )0/52 (13  )1/55 (27  

500/0  
(����) ���,! �6  )5/38 (10  )0/48 (12  )9/44 (22  

7��89 :�,;�   * +�� �± �� ,� -��.��  4/2 ± 54/1  1/0± 2/1  7/1 ± 5/1  630/0 

7��89 :��   * +�� �± �� ,� -��.��  0/5 ± 6/11  8/9 ± 5/15  5/18 ± 6/18  080/0 

 <�9� :��   * +�� �± �� ,� -��.��  6/2 ± 4/11  6 ± 0/12  6/6 ± 1/18  530/0 

  
 ���!2) ���"�� #�� $%& �� 
3�34( � ����(�7 8�9:( ;*%�� ���	�. ��(�(�- 12�34 .029/0  =P(  

������  
���  

����  �����  ����  

�����  )8/80( 21 )0/68 (17 )1/57 (28 

�� ���= >�?@�  )4/15 (4 )0 (0 )4/20 (10 

"A�A!� B�8 �  )8/3 (1 )0/20 (5 )3/16 (8 

B�8 � C� ��  )0 (0 )0/12 (3 )1/6 (3 

D�5  )100 (26 )100 (25 )100(49 
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 ���2. @�2AB 
�C
� �. '(��"�� ;2): ��(�(�- �D�. 

  

  
 ���3E,F�G+ HI4 '(��"�� �. ��� ����J+ K�(3: ��(�(�- .  

DVT: Deep venous thrombosis 

  

 � ����Q 4��
�16   .1�	"�� v�� -%+.� �� %+�� LF	

59     � 1�	"�� ��6F2� \N�
� ,���" @�	 ����3�� C� LF	  

15      ���� /��6F2� >%N�
� >1�# ��
 �� @�	 LF	

12+=L� ��L? ����%�+	�.  

 /�1�K ��" �� k �+	 7��� L�1  \��� ,"��R� LF	

 �91  �"L�� �1�� ��6	 ,"��R� LF	  1�	�  �8    >��= L�F	

�"�3	 1	� /��2839 .15    b����
 ���a" ����3�� C� LF	

     \N�# �" ��� 1	1�# �����" C� 1;�3   Y��	 ��	���L= /

* � b���
.��� �1�K ����3�� �" �1# "�  

57     �n���� ,���" /��;E��� "���� �����3�� C� LF	 , 

�"���� L���.� >1��� �" ,����3�� G��  \?�1��$  ���� 1��	�

v �#    I"��� ��"��.��L�� /�1# �19�
� ,��3�� � L�

  ���� ,����H ����25  �n����� ,���" ������3�� C� L��F	 , 

   ���;= ,���3�� C�L� �� G "@	 ���C �" ��"��.��L�
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�� ��7�� \	�S� �#
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� �#
��) 	2 %�.(� �#
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839 .1	"�� /��29    \��? ��6F2� >%N
� ,���" ��3��

  ���� L�y \��? .1	"�� ��;= ,��3�� C�2   ,���" ���3��

�n��� ,  \N# �" .1	"�� L�.� �����2�6���4  v� C�� /

,��3�� �	���L= ��� �1�K L�.� ,�9.  

      �" �����3�� ,�L�� ��+=L� 0��*	� �	����" >���1?�

 \N#5   CL�= �3�%� /�K d�H �� ��� �1# �"�" ��
	

v �#  ,�� �� "�� �	���" 0�1?� � L�48    0��*	� ���3��

."�� �+=L�  

  

 !"  

   ���l � ����;� /��;E��� � � 0�*	� C� ��� j19   ,��9

    >���1�?� � ,���3�� L��� /G�=�L���" /G D�E���1���

       0�12�� ��� %+��� �����3�� ��RZ �1�# 0�*	� �	���"

���� ���� , ��?�L� ^B� �" ,L+6� �l � ,�9 , @�L� 

���#C��K-   -���� ���H (7) �L��9@E� �	�����" ,���9   

90–1386        "����� /�1��K ���" ��� k ��+	 L���L� ."��

���� 0�12� ��
 �� ,L+6�      ��H @��L� �� � �" �����

-�� ,�9 /�;E��� "���    ��� ���� �+#�" �
 �@=� 1	��

L�� � �    � ����B
� -��3
� ��
 �� L+
�� /,"�;Q

Y�Z�� L� �2�� �+#�1R� >���n� 1��z� /��2839 ��3� �

 ��� ���B� @��L� �� �������E�� �� s�N
� "����

)8  � ��������E�� 5 %
 �.L� s�L+#� �� �Z�� �� � (

����    �� � C� ,"�� C "����� /����     \��? C� ��� ,���3��

 �" ���  � 1��	"�� �1��
	 �"�" A�B��
� L��� " @����L�   

  

  
 ���4���"�� M�(3� ��(�(�- �D�. .  ���E,F�G+ .�3+ '(��"�� �. ��N(  

  

  
 ���5E,F�G+ HI4 '(��"�� �. E*-�	 
�P�( ���+�. #�+(�Q( ��(�(�- �D�. .  

IVIG: Intravenous immunoglobulin 

9

25

2 2

19

0

5

10

15

20

25

30

�CR�  �9-Q! ��)���	!#� 	<*(� &�(	
� )	
*S� #�	�

�
8

��

��=� ���+�% >%�.$

&#> 	��9@; 52

�@�# ��E
>; 6

26I;IVIG

��"��) :	!�); 4



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� / "���#� ! 1394 776 

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

   -��� �" /1�	"�� �����" ���      @���L� ��� /L��.� ,��9

�1# Y�Z�� ���B�  1�	�      "����� /���
 ���39 ��� �

���� �� ,L+6� .��� �+#�" ,1
��� L�� ����  

���L� �2� ����3�� ��
	 "�"  ��� L+
�� �	���L= 

��L� /�2� ��L� 59-50  -��� � �"  ����L� ,  ,1�;�/ 

��L� �2� 29-20  � -��19-10   C� .���� �"�� -��

   @��	 ��62Z v C�� Li	56     � "L�� �����3�� C� 1�Q�"  

44       0��*	� >��;E��� L�g�� �" ��+�E� .1�	"�� �C 1Q�"

���� C�L� ��@�� /�+=L�     C� L�c��� /"L�� [2�Z �" ����

    ����6	 ��� � /"������ ���.L� �" � �"���� �C [2��Z  

5/1 ) ��� �1# e��@� L��L�9.(  

�;E��� �" , ,L9�i� � ����N39  Y��# /��139 �"

 ��"L� �" ,��3��4/2     ���� �1�# e��@�� ��	C L��L�

)10�;E��� �" .( , ����K � ����N39 �"    /@��	 ��1�39

 �62Z ��6	45/1  ) ���� �"��15   v� C�� L�i	 C� .(

�;E��� �" �2� , L9�i�  �����3�� L+
�� /����N39 � ,

�"�1�� �" ,  �2�20-11  �+�#�" ��L? -��  ) 1�	�10 .(

�;E��� �" , Cheng � ����N39   �" �����3�� L+
�� @�	

 �2��� ��L���20-10 �"���� -���� ) 1��	�11 .(Rocha � 

����N39  ����� �� %+�� p<�� ^ �@=� G  @�	   �� �����

�"�1�� �" ,  �2�40-15    �"��3	 e��@�� -���   1�	�

)12�;E��� �" �+�E� .( ,     �" �" ,���3�� G��� /L�<�$

�"�1�� ,    � 1� "L� �19��
� �E�6	��� � �	��Z �2�

      1�	1n+;� ��� >��;E��� C� L�� " ,����6� �� �+=�  � �

���� ,��3��   �"�1��� �" ,���" ����� ,    /���� �2��

) "��" �	��B3913.(  

     ��+�����3�� �" ,L+��6� �����C >1��� ���	�����  

5/18 ± 6/18    ,���3�� ��� %+�� ���C >1� ���	��� �

1/26 ± 6/14 ��2839 ."���� C�� ��79  /����� G��  L��F	  

15  /��� �" LF	3  /��� �� LF	1     /���� k2�� L�F	1   L�F	

  � ���� �"C��"1  ��+�����3�� �" ����� �"@���� @���	 ����3��

  /��+����3�� �" ,L+6� ���C >1� .1	"�� �1# ,L+6�

    C� ,���3�� >1�# ��� "��" ��+6� �F�+B� \���
 ��

5R� �K � L� ���� �� %+�� ����3�� �+�E� .��� �9 � �� /���

   ����?� >1�� /�6F2� 5+6�� �� t��L� >�L�. ��


�	c�H  .12+#�" ����3�� C� L� " ,���6� �� ��6	 ,L�

�;E��� �" , Cheng   ����C >1� ���	��� /����N39 �

 ��+���3�� �" ,L+6�2/2 ± 5/13  ��H �� �� "�� C��

      ��;E��� �����3�� ,L+�6� >1�� ��� G� "@	 �� Ln�  ,

) ��� L<�$11.(  

	 C� /,��3�� >1# Li26  /:�F. 0L= �� %+�� LF	

25  � r��+� 0L= �� %+�� LF	49      0L�= ��� %+��� L�F	

�+N	 .1	"�� ,��3�� 1 1#     x���. �" L��y \���? ,

  :��F. "���� C� ,���6� �� ��� � � /,��3�� >1#

   A�B�
� @��L9 ��� �N3� /,��3�� r��+� �+$ �

. "���� C�L� ��@�� /� �L��2� .1	�
	 �"�" �+$ � :�F

 ,L+6� "���� C� L�c�� "� C -�3+$� �� /,��3�� r��+�

."�� 19��. ��+���3�� �"  

  /�1��K ��" �� k �+	 L��L�14    �����3�� C� 1�Q�"

    /-���	�L� 4���
� ,L����" /�;E��� "���14   1�Q�"

 � 0�	��� 5+6�� ,L���"6  �" L9 �" ,L���" /1Q�"

    � 12+�#�" 0��	��� � -���	�L� 4��
� 5+6��  ���
 �"

    4���
� 5+�6�� ,L����" � ,��3�� >1# ��� /-�$

�2;� t����� /0�	��� � -��	�L�  �;��H .�#�" "�Z� ��"

  5+�6�� �� � C� 0�1� L9 ,L���" �� ���    5� %
 /��9

�� � "��" �� "�. �� x��B�  ����	 �� 1	��� ,   "��.

      ��� ���� �E��$ �" �� � .1�#�� C��L�. ��3�� ,�L�

�" -��	�L� 4��
� ,L���"   ,L+�6� � -�$1� ����3��

��?�L� ^B� �"       �RZ��� \���? ���H ��� /�l� � ,�9

v �# �� 0�	��� 5+6�� ,L���" C� L� .1#��  
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�;E��� k �+	 d�H ,    0�1�	� ,L����" /L�<�$   � ��9

v �# /�6F2� >%N
�    �" �1�# �19��
� 5 %
 � L�

0�1	� ,L���" ."�� ����3�� � �    �	��?�= 0�1�	� �" �a �9
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Abstract 
Background: Considering the characteristics of Guillain-Barre syndrome is important for providing 
hospital instruments for surveillance and treatment of the disease. The aim of this study was to 
evaluate the epidemiologic and demographic features the disease process and treatment procedures of 
Guillain-Barre syndrome.  

Methods: In a cross-sectional study, 100 patients with Guillain-Barre syndrome hospitalized in Al-Zahra 
Medical Center, Isfahan, Iran, during 2007-2011 were studied. The demographic and epidemiologic data, 
disease process and treatment activities were achieved from hospital records and analyzed. 

Findings: The mean duration of hospitalization was 18.5 ± 8.6 days. The mean duration of the disease 
was 26.1 ± 14.6 days. The severity of the disease in 26, 25 and 49 patients were mild, moderate and 
severe, respectively. Among all, 14 cases had problem in cranial nervous system, 14 in autonomic 
nervous system and 6 in both cranial and autonomic nervous systems. 

Conclusion: According to our results, patients with Guillain-Barre syndrome may be encountered to 
several problems, and hospital managers must try to prepare adequate facilities based on the condition 
of patients, complications and symptoms, and treatment protocols. 
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    1	H�� Y��� ��� ��>�� �)�P+
� �	X �� #	+
	
�   ���'

 �,� �� (�������
��   -�� &���� )�
* )���+�   ����4

)9-8( .��$�T    -��	��5 1$��  �	�
�����
 �������  #�

 ����
�	���	� #� -����� 1$��� ���H�*6-  -��
���$�'

����
��-� �   ��� �$��� �� $��	� )�
���G� \��   ���'

 :�9� ������ ��� !��	��
 ��.$��� $���	�  

-��� ����A� 6���%"�N� '���� -+���
�
�	���	� ���� $  

6-   �����
�� -
���$�'    ���� �	����$�
�� #� -����

 $�"	� � &���1�G����  ��#� ���'  -���     ���� ���  ���

     -�����
�� )+�
�� �	�������� �� -����� �P� �	9

-� �O�� 1�����+����]��  $��)11-10(.  

 _�A�
 �T �4�      ������� ������ �� �����# ���'

   ��� ��+_�4 6�	` �	
�����
�     ���'���� ��a�� ����

 &��O+���� ��	������J�� &$����� 1���+�� �  �������� )���8<

-� � �� � b/	� � $����c ���	�� d�NS�� �� ��9   ���'

 -��� ��>�� (�������
��  $���� )12(.     ����� ��� &�8�<

     ��� �����
�� �7��� )�
�"	��+� ��  �� &$� =��!4

�N��� �  :��	< �� ����� &$���� ��!]��* �   �����
��

 $������
���	"  -��   $���	�     F�+��� ���!�_� ��� ��>��

   �	�������� ��� �$�A,�  <�� �>�+� �� � 	���$�
��

1	H�  �	
�����
 �� 8+2� ������� �� (�������
�� ��'

 ���4)13(  $��$* -����� ��'��G��� �F��� ��� �� .

:��	< �� -+��  ��$�
��    -�O�� 6���f� �'���  J* ��

1�G���� � 	���$�
�� F�+�� �� ��#� ��'   ������� ���

 g�N�-� .$����  

 �'$�h	�������H�* #� -+�� ��$�
��  (���	"	�� ��' 

 �� $�+
'1	H�  i_�S� ��   �_�� � �'  ��'�   6���f� #�

 1��G���� I�,�  ��#� ���' �     �8�� �� -��J� ��P�

-� �O�� ��
��  $���� )14( . �������     &���4 1��%_ k!�*

  I� �� 1	�HS� $�h	������ (� � ���O<#   ���)15( 

 �(����	"	�����_ l�	��9 �����  ��$��%+� �	��m�'

  n�O5 ����� �� �������   -�2H/ ���'-  -�/��< )16( �

1	H��� ����aG� ����J� ����' ��X���� -)17(  ��i_�S� �

 -���	�)20-18(    �� ���H� � $�2�  �i_�S� �   �����

)21( 6��f� �-��J+"� $? )22(  ��i_�5 �	2J� -�  $���

)23 �20(.  
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   0���� ������� ��  �� &$� =��!4 ����m�'

6���	�' �� �� 	���$�
��   ���H� ��')24(  �H�;< � � 

-� ��J� ��	�_�
 �� -�G
�� ����* �� -+HG��   $���

)25(.     -�+�� 6���f� ����� ��� &�8<    \��
 � -��$��
��

1�G���� -4$���   ��$��T �� ������ o�	� ��#� ��'

�%"�N� � ����  �� &$� =��!4 !�� -�� )27-26(.  

 ��+��� ���' ���%"�N� �   -�����  J* �?�5 ��f� 

	���+G���
��	�     �������� -����>� 1$��� �� ��������

�	��
�����
   �>���� ���� -��A9�T ����+_�  � 0�����

	���$�
�� ��5�� �� �  ��*� � -5��X .	����+��$���4.  

  

��� 	
  

 ����� �%"�N�  � -���>�   ��$�%� #�32    =	�� ���

  ��B��� ���� -���S��`��+��
�� &��$��S� �� �  -���#�  

300-250  .���4O+����� &�6�����	�5 .$���  	+�+��
�� #�

    ���$�J]� :�S� �� � $�$�� ���$��9 ���J� �	+��


  &$G�A��� -'�]�A���#� 6���	�5    &�]�A��� -G��!
 �

  ��JO�`� -G�!
 .	H<    ��� ���$��+��� o�����  �S� �  

)Cº 2 ± 22 �( :G��-������-  -G����12   � �+<���

 ��#� -��+�� I� �� .$�$�� ���$J]� �RV �   ��� .#7

   ����  ���� ����p6���i58� -��/89�   F����� ����

:G���
  �� ��� � ���$J]� ��'6���	�5   -'�]�A���#�

 :5��� .��� �� �&�]A��� ��� $��c� ��	� ��<� $�.  

 ��%"�N� ��� ���      ��� -_���@� �	�X ��� 6����	�5   

4 &��4 )8  =n( )�
P�  �$���  $�$�� :1-    :)�� &���4

��"�� s��!�- 6���	G��    !�t� -����� 1$��� :9�� ��

) -�	��H*MFB  ����Medial forebrain bundle ( �

&$���  _���� �  ��"���      �-/�O�` :�9�� 6�	�` ���  

2-  &��4 �� 8+2�:�	
�����
   ��� �%���? ��>��   s���!�

6- -
���$�'  ����
��   :�9�� ���MFB  �  �_���� 

��"��  �-/�O�` :9�� 6�	` �� 3 � 4-  &���4   ���'

       ���>�� :������� ��� &$�� ������ �	�
�����
 �� 8+2�

 s��!� �� �%��?6-      :�9�� ��� �����
�� -�
���$�'

MFB   ��� -/�O` :9�� 6�	` �� ������  _���� �

 ��'#��30 � 60 -H�� .�4	H�� �� .�4.   :�9�� s��!�

�������� -/�O��`   ��	��� 6�����	�5 �� ��"���� ���� �

 ����#� #�3  -5��* #� :2/ #�� 6$� ��6 � � �+O' �

  .$� .�>�� ���#�� 6�	`  

�P"�  J*� ������ ���
���	
�  �
�	���	� #��� 6 - 


���$�'- � ����
���  ��	�< ��(  1$�� �� ��u  �+9���� 

&$� �� �a�� ��	4�'�    $�� &��O+��� ��4$�	*)10(  ��� .

��� ��	i��  �'�(  #�5�6���	 � #� v
��	J-  ���!� ��s 

:��9�� /�O��`- ' 1����H����6��$ )450 ����H- .���4  ����

�� .�4	�H  �+��� &�]+��� �� (�v���	 )Stoelting, USA (

 ���/�+_�4 .$�!��s �( �_�X � 6 - '�
���$-  ���
���� 

 w��T  ���� ��MFB ���@+,� ����6 5/4 - ����H- ���+� 

��$/- -  �OH9-� 7/1 �� �H-  ��+�  2���*-  �2/8 �� �H-   ��+�

�G���-    ������  ,��� ����  2��
�)28(    <���� ����  

1 ��"��G��+ �� /���P ��  w�
 #� &��O+�������G� ��AG>� 

)Kd Scientific, USA (.$� .�>��  

����
 �� s��!�  ���4	�H* �	i�� �� �#�   �A4#�� 

�$>� ���� �� :9�� y��� � ��A+�� �+J� �� ��  :9��

MFB� �#	��� ��  6$�5 �P�/� �� ��*   -/��� �	9

$��� .vz�  ���   <��� 1  -�H��    ��P�/� �� ��+�  {���9

.$���4    &���4 6����	�5   ��� 8+�2�  �	�
�����
 ��$�P�   

16 ��G��  .�����46-  -����
���$�'  ��������
��  ��  

4  1	HS� �+�"��G�� ��"���-  6���	G��� 2/0  $�`�� 

 �� &�8< .$��	��  _������� �� � )�� &��4 6���	�5� 

)>5 ���' ���   .$� s��!� 6���	G�� ��"��  

����+_� ��A9�T- 5�6�����	 ���� _�	���	
� s����!��� 
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)2 ��H- .�4 �� ��.�4	H    /�O�` :�9�� 6�	�` ��- ( ��

�J+��� �+O' �'� 2 �4  �6 �>�� $� � ��� . ���  ��	�i�� 

5� 6����	  ���  ��(  ��iOS�� �� ��A �� )50  ×28  ×28 

+���- �+� 0%G�����  J* (-�  6$� ��10 /���P  :P+��

 .$�$��( /���P �!� #� v
�s  _�	��	
����   ��'5 ����	 

 6$� ��1   ��iOS� :�9��  <��� �� ��A ��   &��� ����/

 ��$��%� � $����9���T  ���' :��`�	_ ��10 /�����P ��  ��

����o .���  =����� ��4 ��$ .�� �
 �����  ��$�%�  }"��9 

�9�T  �' :� ��$%� :?�O� 6�	` �� �9��T   ��'  ���

5��  ���� � ���0  :� ��$%� #��9�T  �'  ~8�9 ��

  J*5���� � ���0 �2��S� ��4�$ )29(.  

������ :	
�����
�� ��  ���J+��  ������#�   6����	�5

$� =	J��$� �� �� �  v
 .$� �$* ���	�4 o�	� �'

        <��� ��� ����>�* #� !�t� :���� ����� {��9 #�

  �$��* ��	���5 ���' !��t� .	����+���� .���>�� ���� � $���

����#� ��'  -������	��  ����� ��Cº 80-   ���$�J]�

�$.   ���	�� ������#� ���# ��   ��'   ��"��� 1	�HS� ��  

9/0 $`�� $���4 ��	�'.$�  

��!�� "�z�$ 
���
���$��	  ��&#�$�� 4 ����   �	"���

�� h$"��$ 
���
 1	@S� ���9� �����$��	 "�z�$� 

 $���� �>����� � �����.  �	"������� h$"�����$  �����

������	��	+�����( �������$  ��	�����< ������TBARS   

)Thiobarbituric acid reactive substances (

-� �����    ��<	�>� (�� � $�'� �   !���/ -�]��  ��� 

�a��$5 �� IR*    {	�� 1	�X532  �+�	����   $��"	� ��

-�     ���`89 �	�X ��� .$����2  -�H��  ��+�"   d	�H,� #�

$��� (��	+�����	���   $���� (�+�����H� ���   $���� �

 �� (��$��H�1  -�H��      (�� �� -+_��� ��	��' #� ��+�"

�"	" �    6$�� ��� � $� �_�?� �	O��+���45   �� ��P�/�

      (��9 #� v�
 .$�� &��� 6����5 =	�* I� .��5

�� ��$���	   6$�� �� �'10    ��� ��� ��P�/�g  ×1000 

  ���7 .$�$�� �	O��+��� �      #� (�� ��' ~�O�� -�]��

��	��   �� IR�* � $����4 :P+�� 6�	� �� �' )A( �� 

 {	��� 1	��X532 &#�$���� �+�	����� $��� �����4 ��!���� .

TBARS  1	��_ #� &��O+�� ��105  ×65/1 /A ) =M (

C  $���4 �2��S�)30(. 

&#�$�� 4��� ����! ���+�  -  ��$��
  �"	��+�NO -   ���

 ����� F���Griess � �� .$� .�>���� ����0 �� )>5 

������ #� ��	�� �'�     ��O"	�� 1	�HS� ��� &$�� ��	�'�: 

���$ d	H,� $�$� .��O"	��: ���$ ��  6�	�`  X	�H,�- 

#� ��O"	��: ���$ 1   $�`�� ��� ��$  �O�
_�( 5   $�`��

J���  .�	� &$���	��  �' �� 6$�10 /���P   � $�$�� ��	G��

vz����� 1	����HS� Naphthyl ethylene diamine   

1/0 ��4 �_�?� d	H,� �� $`���$  � ���� �� ��]   ���	G��

 IR* .$���	��  �'  {	�� 1	X ��540    &$���	9 �+�	����

�
 �� � $�����   ��S�� #� &��O+��� ��-  ���$��+����    �iHV

���+�  �' �( #� ��	��  �'��4 �2��S��$.  

&���  �'� � 6�	` ��]����± ��N9 ���%� $� ���� 

 ����� �.����� #� &��O+�����  ��!���_�SPSS �,���
�  �20  

)version 20, SPSS Inc., Chicago, IL(  �	��#� �

  (�� v������� !�"���   ��_�X)One-way ANOVA   ��� 

One-way analysis of variance (�   �	��#� -�2�P%� 

Tukey !�"����� .$��� 050/0 < P  ������	���< �N��� 

-�%� ��� ��� �i� �+_�4 $�.  

  

���
	 	
  

 �����	����  

�
 ����� �+O' � 2  :� ��$%��9�T   ��'   s���!� #� v�


 ��_�	�	
�5 ���6���	 8+2� ���
 ����	
� �� �P���
  ��� 

5�6���	 &��4  �)��  ���   �	�X ��%�- ���� )001/0 < P (
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 � ����� ��	
 ���� !" # 

�!_��� � _� ):G� 1 �A.( ���� ��- ��+_�  '�J+�� �� �� 

����+O' ����'� 4 � 6  �!���_� ������m�'�� ����%�- ����   

)001/0 < P :� ��$%� �� ( �9��T   ��' �� &���4  ��'� 

8+2� ���
 ��� �	�
� �P� ��� ��
      &$'��A� )�� &���4 ���

��4�$ ):G� 1� B  �C .(�!��s  ����� -/�O` :9���� 

�� 5�6���	  8+�2�   ������
� �	�
�   ��'#�� ���� 30  �60 

��H- .�4 � ���.�4	H �
 �����  ��+O'  ��'� 2� 4  �6 t� ���� 

�%�- ����  :� ��$%� ���9�T  �' &��4 ��  2
� 8+�2� 

���
 ����	
�  ��G� ��>��):G� 1.(  

������ �
���������� �
 �
���� �!  

 u��+� ��+O' ����
 �� &$��  �� �� � 6    ��� ��� ���A�

 ��!��TBARS ��5�� �� �    !�t� .	����+���  6����	�5

 &��4 �� 8+2�  &���4 6���	�5 �� �
��P� �� �	
�����


 )���-���%� 6�	��` ���� ���� )050/0 < P ( ���!��_�

 _�� . ��'#�� �� ������ �� �����30 � 60 -H��   .��4

 .�4	H�� �� ��!�� �� ����t�TBARS   !�t� .	����+��

  6�����	�5 ����  ����  2�
� 6����	�5  &����4  ���� 8+�2�

 �	
�����
 ��G� ��>��):G� 2.(  

  

    

 
"#� 1. &�
�'( �  !��)  *���+��� ,-�. �! /���
(
�� 0�
  ,�� �'�� ��1 2� ��13  &� 4�5( - �
�6����� &� 4�5( ����  �
�6�����  

 /��-�� �� ,���!  ��17-!30  -60 	;�(  ��.
;�� �� ��.&�<1 ��
�� �! ��1 2 (A) 34 (B)  -6 (C) 
�(7�,!�! .+  /�?���( @�
A &� �1±  B��C��

(� ������ - ���� ���� ���)( �
(7� 7� ,!�<��� �� ���One-way ANOVA )One-way analysis of variance ( -�
(7�  	5�')   

Tukey F��. @�
A )001/0 < P* '( �!2� ,-�. �� &�
� 38  =n.(  
6OHDA: 6-Hydroxy-dopamine 
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"#� 2. &�
�'( �  ����(TBARS )Thiobarbituric acid reactive substances (&�K�� �! � 

 �L( �
 �
����@���
�K ,-�. 2� ��13  &� 4�5( - �
�6����� &� 4�5( /��-�� �� ,�� ����  �
�6������!  ��17-!

30 -60 	;�(  ��.
;�� �� ��.&�<1 ��
�� �! �  6 ,!�! .+
�(7�  /�?���( @�
A &� �1±  - ���� ���� ���)( B��C��

�� ���(� ������  �
(7� 7� ,!�<���One-way ANOVA )One-way analysis of variance ( -�
(7� 

 	5�') Tukey ) F��. @�
A050/0 < P* �! 2� ,-�. �� &�
�'( 38  =n.(  
6OHDA: 6-Hydroxy-dopamine 

  

 
"#� 3. &�
�'( � &�K�� �! F
���� ����( �  �L( �
 �
����@���
�K ,-�. 2� ��13  &� 4�5( - �
�6�����

 &� 4�5( /��-�� �� ,�� ����  �
�6������!  ��17-!30 -60 	;�(  ��.
;�� �� ��.&�<1 ��
�� �! � 6 

,!�! .+
�(7�  /�?���( @�
A &� �1±  �
(7� 7� ,!�<��� �� ���(� ������ - ���� ���� ���)( B��C��  

One-way ANOVA )One-way analysis of variance ( -�
(7�  	5�') Tukey  @�
A

) F��.050/0 < P* - 2� ,-�. �� &�
�'( �! 050/0 < P+  ,-�. �� &�
�'( �! &� 4�5(�
�6�����3 8  =n.(  
6OHDA: 6-Hydroxy-dopamine 

  

F
���� ����( �
 �
����  

 ��+�� ��!�� ��5�� �� �  .	����+��  !�t�  6����	�5

 �� 8+2� &��4   ��
��P� �� �	�
�����
   6����	�5 ���
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Abstract 
Background: Degeneration of the nigrostriatal dopaminergic system is the pathologic hallmark of 
Parkinson's disease (PD), which leads to movement disorders. Compelling evidence implicates that 
oxidative stress plays an important role in degeneration of dopaminergic neurons in the disease. The 
aim of this study was to investigate the neuroprotective effect of crocin, a potent antioxidant in 
saffron, in an experimental model of Parkinson's disease in rat.  

Methods: 32 adult male Wistar rats were randomly divided into 4 groups of 8 including sham, 
parkinsonian and parkinsonian treated with crocin at doses of 30 and 60 mg/kg. 6-hydroxydopamine  
(6-OHDA) (16 µg in 0.2% ascorbate-saline) was infused into the left medial forebrain bundle. Crocin 
was injected intraperitoneally from 3 days before the surgery until 6 weeks. Rats were tested for 
rotational behavior by injection of apomorphine hydrochloride (2 mg/kg, intraperitoneally) at the weeks 
2, 4 and 6. Malondialdehyde and nitrite levels were measured in the striatum at the end of the week 6. 

Findings: The apomorphine-induced contralateral body rotations were highly significant in 
parkinsonian group at the end of the weeks 2, 4 and 6 compared to the sham group (P < 0.001). 
Treatment of parkinsonian rats with crocin at the doses of 30 and 60 mg/kg did not change the 
rotations compared to the parkinsonian group. Malondialdehyde and nitrite levels in the striatum were 
significantly increased in parkinsonian group compared to the sham group (P < 0.050). Treatment of 
parkinsonian rats with crocin at a dose of 60 mg/kg significantly decreased the nitrite levels in the 
striatum compared to the parkinsonian rats (P < 0.05). However, treatment with crocin had no effect 
on malondialdehyde levels in the striatum. 

Conclusion: According to the present study, it seems that crocin at a dose of 60 mg/kg is effective on 
preventing the nitrosative stress in an experimental model of Parkinson's disease. However, crocin has 
no effect on improvement of rotational behavior and oxidative damage. 

Keywords: Crocin, 6-hydroxydopamine (6-OHDA), Oxidative damage, Rotational behavior, 
Parkinson’s disease 
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Abstract 
Background: Infectious mononucleosis (IM) syndrome is an acute disease that often occurs after 
primary infection with Epstein-Bar virus. Because of high prevalence of this syndrome in our country 
and few researches about that, this study was done in Alzahra referral educational medical center in 
Isfahan, Iran.  

Methods: In this descriptive study, during 2001-2012, 49 patients with Infectious mononucleosis 
syndrome hospitalized in Alzahra medical center were studied for demographic features, signs, 
symptoms and laboratory findings. The data were achieved from hospital records, entered to special 
questionnaire and finally analyzed. 

Findings: There were 25 (51%) men and 24 (49%) women. The mean age of patients was 21.2 ± 9.6 
with the range of 3-44 years. The most prevalent signs were fever, sore throat, painful swallowing 
(odynophagia) and chill and the most prevalent symptoms were exudative pharyngitis, 
lymphadenopathy and splenomegaly. 

Conclusion: According to the results, prevalence of signs, symptoms and laboratory findings in 
patients with Infectious mononucleosis syndrome in Alzahra medical center in Isfahan were similar to 
global statistics. But, this study was done in one medical center and there is not any study like this in 
our country; therefore, more studies should be done in other centers in our country. 
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 =)��� ����24  ����H? �0b
���0� � Q�	��@ �� �� '����(

��) �
���� �
��	9 �s0,6    �)�9 x���5 �� )/� (w<"

�K+K ��  �� �9�	� �72 Q��)
� '��(   .)�9 '<g � �	0@

 �� ��0
����� �7&��� ������ =)���24  �� $�� '����(

 �
��� 8"�+?6       ��-�0� .)�9 '�<g � ��(�	� ��%���(

 ���� � �0���,�   ����� �� ������ 0� ���	��� �� 1��J�  

24  	#) $�� '��(6  �� � ('��(48  �72  '���( 

 6�(� 	� Q�	@ �� �� (��� 	#) 1J� �� ���� �� )/�

 ��0/��� � �0�,� 6�0v�  ���	�   .)�9 '�<g � �(�	�

 �� ���� 0� �	%,� =)� ���   �� ���
2 '����� � 1J�

  �0
���� �7&�� =)� ���%(�� 0�� �     	�� ��	�� ��-�0�

   �� �� 1�J� �� �0�v� �9+�0� {lJ%� 	_
 6�(�

(�	� �+_&� �� .)9 '<g � �(�	� Q�	@ �� Q�	@ �� �

 8�� � �� )��/� �%5�&��9 =.>%��5� ��	��� ��-��0� 	��_


���A�	!�  ���+����2  '����( �)0��H� .)��9 Q��7%��(�

G ! =��>U� ;	
 �� Q��7%(� �� Q)9 ���2 ���2 ��-?�� 

SPSS )SPSS Inc., Chicago, IL( �+����2 �  ����#

�����������2ANOVA  Repeated-measures  �  

Mixed ANOVA )Mixed analysis of variance (

)9 -0K�
2 =�)#�H� ��	�� ��.  
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 {0lJ� R�� �� � j�J%
� ��� 	
�	� 
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+0�

    Q�	�@ �� ����� 0� .)
)�9 �0,v� Q�	@ �� �� �?��l�

 �&��(70-40    �������%��	� Q�	��@ �� .)��
�+� $���(  

39   ;)�0YK�� Q�	@ �� � �� 0�46    Q��� '�	�9 ��� 0�

)
)9  $�)!)1.(  

      =�+�" ��� �����%��	� Q�	�@ �� �&�! �
���	?  

30 ) �	� 	7
77   � ()�"��9  ) �� 	�7
23   � ()�"��

 =�+" �� ;)0YK�� Q�	@ ��36 ) �	� 	7
78   ()�"��

 �10 ) �� 	7
22   �+���2 6�(� 	� �� �+� ()"��2
χ 

  ���&/� Q�	��@ �� �� =����7� ) �+��<
 ���679/0  =P (

 $�)!)1(.  

 ����%��	� Q�	@ �� �( �0b
�0�51/57  �� � $�(

 ;)0YK�� Q�	@43/57     �+���2 ��� �+�� $�(t   �8v%�,�

 ����&/� �� Q�	���@ �� �� =�����7�   ��)���
 �����H
 ���  

)097/0  =P .( �0b
����0����  �������%��	� Q�	���@ ��

64/75   ;)�0YK�� Q�	@ �� � ;	@+�0�23/79   ;	@+��0�

 �+��2 �� �+�t �&/� �� Q�	@ �� �� =��7� 8v%,�  ���

 ) ��)��
 ����H
144/0  =P .( �0b
���0�)���  Q�	��@ ��

 ������%��	�51/170 �%
���(  ;)��0YK�� Q�	��@ �� � 	��%�

36/172  �+��2 �� �+� 	%� �%
�(t   �� =���7� 8v%,�

�&/� �� Q�	@ �� ) ��)
 ��H
 ���341/0  =P .( �0b
�0�

��	� �<�� Q�    �����%��	� Q�	�@ ��41/51   Q�	�@ �� �

 ;)0YK��82/47  �+��2 �� �+�t   �� �� =���7� 8v%,�

�����&/� �� Q�	����@ ) ��)����
 ������H
 ���080/0  =P (  

 $�)!)2.(  

  
 ����1 .��		
 ��
� ���� �� �� �	� ������� �����  �������  

!��"#���$ �  

��� 
 ���� ����

 �����P  
(����) ����� (����) ����� 

��� )77 (30 )78 (36 679/0 

�- )23 (9 )22 (10 

./ 39 46 

Q��� '(� Q)9 Q��� ��H
 ()"��) �
���	? =�+" �� �# 4 �+��2 6�(� 	�2
χ 

�&/� Q�	@ �� =��7� �+<
 ��� 4 ����%��	� Q�	@ ��5/0 ��0� ;	@/ ;	@+�0�

8 � 
��� �� �� 0� $�v%
� �� 8<� '��( �0
 ����%��	�  4)9 -�+*� Q�	@ ��

 ;)0YK��5 ��0� L� ;)0YK�� i	� ;	@  � �� 8<� '��(.)9 -�+*� 8 

  

 ����%��	� Q�	@ �� '���� �� >%�� �
���	?16   	�7


)41  ;)0YK�� Q�	@ �� � ()"��17  ) 	�7
36   ()�"��

 	� �� �+�  �+���2 6�(�2
χ     	�_
 �� Q�	�@ �� =���7�

�&/� '���� �� >%�� ) �+<
 ���701/0  =P.(  

  
 ����2&'�"(� . )��* � �+ ,)�� ,!- !�.�"��    ���� �� �� )��"/�* �01+ ��!��"#���$ � �������  

�����  
���	����� ����  ��!"�� ���� 

 �����P 
 ��#$	��± �	��� %��&$� ����$	�'� (	)*  ��#$	��± �	��� %��&$� ����$	�'� (	)* 

(���) 0� 28/10 ± 51/57 64/1 10/11 ± 43/57 63/1 973/0 

("�23� /) �-4 86/10 ± 64/75 74/1 47/11 ± 23/79 69/1 144/0 

�����) �5 (��� 81/8 ± 51/170 41/1 98/8 ± 36/172 32/1 341/0  

���6 �7/ 95/8 ± 41/51 43/1 58/9 ± 82/47 41/1 080/0 

Q��� ���)
�%(� ��M5 � ��0/� o�	[
� � �0b
�0�  ��#��	� � )� ���� ��( '(� Q)9 Q��� ��H
 ���� 0� �<�� Q�.  

 �+��2 6�(� 	�t �%?�� 	_
 �� Q�	@ �� =��7� 8v%,�  ��#��	� � )� ���� ��( �&/� ����� 0� �<�� Q� �+<
 ���. 

 ����%��	� Q�	@ ��5/0 ��0� ;	@/ ����%��	� ;	@+�0�8 � 
��� �� �� 0� $�v%
� �� 8<� '��( �0
 .)9 -�+*� 

 ;)0YK�� Q�	@ ��5 ��0� L� ;)0YK�� i	� ;	@  � �� 8<� '��(.)9 -�+*� 8 
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     �����%��	� Q�	�@ �� �+�5 ���H? �� >%�� �
���	?  

11 ) 	��7
28   ;)��0YK�� Q�	��@ �� � ()��"��28  	��7
  

)60   	�� �� �+� ()"��   �+���2 6��(�2
χ   �� =���7�

 ���&/� �+��5 ����H? ���� >%���� 	��_
 �� Q�	��@  �+��� ���  

)003/0  =P.(  

   �� �� 8� � 
���� �� $+%,0( �+5 ��H? �0b
�0�

 	# � �9+�0� ��vK� �� )/� ;)0YK�� � ����%��	� Q�	@

15  �� �v0��120    ���#��� �� ��A�	! �� )/� � �v0��

   '��<��	� 1��J� �� ;+��( � ;�� �$��   Qs����� ����#

Q��)
�  �� )9 �	0@ �+5 ��H? 	_
 �� Q�	@ �� =��7�

���� ��� � �� $+%,0( 10� ��# 7@   ���vK� �� )�/�) �%

 ��9+�0�15 �30 �60 �75 �90 �105  �120  )/� �v0��

 � }�� � �� � ;�� �$�� ����#��� �� ���A�	! �� )��/�

'<��	� 1J� �� ;+( Qs�� ��#    �+���2 6��(� 	�� �(

Repeated measures ANOVA  �� Q�	@ �� ���� 0�

�&/� ) �+<
 ���230/0  =P (  

 �+5 ��H? �0b
�0��   �� �� 8� � 
���� �� $+%(��

 	# � �9+�0� ��vK� �� )/� ;)0YK�� � ����%��	� Q�	@

15  �� �v0��120    ���#��� �� ��A�	! �� )/� � �v0��

   '��<��	� 1��J� �� ;+��( � ;�� �$��   Qs����� ����#

Q��)
�  �� )9 �	0@ �+5 ��H? 	_
 �� Q�	@ �� =��7�

���� ��� � �� $+%(���   ��9+�0� ��vK� �� )/�) �#15 �

30 �60 �75 �90 �105  �120  � }�� � �� )��/� ���v0��

 1J� �� ;+( � ;�� �$�� ��#��� �� �A�	! �� )/�

'����<��	� Qs������ ������# �+������2 6�����(� 	����� (  

Repeated measures ANOVA  �� Q�	@ �� ���� 0�

�&/� ) �+<
 ���057/0  =P.(  

    Q�	�@ �� �� 8� � 
���� �� ��� ���	T �0b
�0�

;)��0YK�� � ������%��	�  	��# � ���9+�0� ����vK� �� )��/�  

15   ��� �v0��120   Q��)�
� ��v0��     �� )�/� � )�9 �	�0@

    1��J� �� ;+��( � ;�� �$�� ����#��� �� ���A�	!

'<��	�  �� Qs�� ��#    ���	�T 	�_
 �� Q�	�@ �� =��7�

������ ����� � �� �����  ���#) ����9+�0� ����vK� �� )��/�  

15 �30 �60 �75 �90 �105  �120  }� � �� )/� �v0�� 

�� )��/� �  �� ;+��( � ;�� �$�� ����#��� �� ���A�	!

 '��<��	� 1��J�  Qs���� ����#   �+����2 6���(� 	��� (  

Repeated measures ANOVA  �� Q�	@ �� ���� 0�

�&/� ) �+<
 ���094/0  =P(.  

 1���J� �� �
��	���9 �s0���,�� �����H? �0b
����0�

'���<��	�  ����� �)���� �� Qs����� �����#6 �12 �18  �  

24      �� )�/� ;+�( � ;�� �$�� ���#��� � )�/� '��(

'<��	� 1J� �� �+0(��+%,��   Q�	�@ �� �� Qs�� ��#

Q��)���
�     �+�����2 6����(� 	���� ����� )���9 �	���0@  

Repeated measures ANOVA ����&/�  �+���<
 ���

)523/0  =P.(  

   ��0?�+��� ����#���� o	��l� �0b
���0� �8��0
�%&?

�80
�%&?+( ����%� � ;.���)0�  �� 8 � 
��� ��  Q�	�@

 ����%��	�15/6 �65/0 �05/0 �56/0  �25/0 ��0�  ;	@

 ;)������0YK�� Q�	������@ �� �84/6 �67/0 �0 �82/0  �  

65/0 ��0�  �+��2 �� �+� ;	@t   �� �� =���7� �8v%,�

 ����&/� �� Q�	���@    ����0�	� �����) ��)���
 �����H
 ���  

215/0  =P �699/0  =P �123/0  =P �426/0  =P  �  

526/0  =P.( 

 ������ =)��� �0b
���0� Q�	��@ �� ���A�	! 8�� �

 �������%��	�89/4   ;)���0YK�� Q�	���@ �� � '�����(  

07/4      �� 	%�H0� �����%��	� Q�	�@ �� ��� �+� '��(

      �+���2 6��(� 	�� � �+�� ;)�0YK�� Q�	@t   �8v%�,�

���&/� =����7� ) '��9�� ����001/0 < P .( �0b
���0�

 =)��� } �      �����%��	� Q�	�@ �� ��A�	! 8� �

17/2   ;)�0YK�� Q�	@ �� � '��(93/1    �+�� '���(
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   Q�+�� ;)�0YK�� Q�	@ �� 	%H0� ����%��	� Q�	@ �� ��

 �+��2 6�(� 	� � '(�t �&/� =��7� �8v%,�  ����

) '9�)
333/0  =P .(    ����� =)�� �0b
��0�  �7&��

 �� ��0
�����  ������%��	� Q�	��@ �� ���A�	! 8�� �

33/13 � '��(  ;)0YK�� Q�	@ ��70/9   �+�� '��(

   Q�+�� ;)�0YK�� Q�	@ �� 	%H0� ����%��	� Q�	@ �� ��

 �+����2 6���(� 	��� � '��(�t  =����7� ����� �8v%��,�

�&/� ) �+� ���002/0  =P .( �� �	%,� =)� �0b
�0�

'<��	� 1J�     �����%��	� Q�	�@ �� Qs��� ��#30/2 

 ;)0YK�� Q�	@ �� � ���19/2    6��(� 	�� � �+� ���

����2 �+t ���&/� =����7� �8v%��,�  Q�	��@ �� �� ����

) )H
 Q)#�H�292/0  =P .( �� �	%,� =)� �0b
�0�

����%��	� Q�	@ �� ��%(�� 0�56/6   Q�	�@ �� � ���

 ;)0YK��86/5  �+��2 6�(� 	� � �+� ���t   �8v%�,�

�&/� =��7� ��� ) �+<
 ���004/0  =P $�)!) (3.(  

�� � �0�,� 6�0v� �
���	? 8<� ���	�  �� �� 8 ���

  ����� 0� ;)0YK�� Q�	@ �� �� )9 Q)#�H� � �(�	� Q�	@

) )&%9�� ����%��	� Q�	@ �� '<,
 �	%H0� 1���26   	�7


 ��46  ��0%�� 	7
2  � ()
�	� �,� ��  �+���2 6�(� 	�2
χ 

�� � �0�,� 6�0v� 	_
 �� =��7�  �� 8 � �� 8<� ���	�

�&/� Q�	@ �� ) �+� ���019/0  =P $�)!) (4.(  

  �� �� 8� � �� 8<� '��( �)0H� 6�0v� �
���	?

   Q�	�@ �� 	��� $�)! �� �!+� �� �� )9 �(�	� Q�	@

  Q�	��@ ���� '<��,
 �	%��H0� ����0%�� ������ 0� �;)��0YK��

 � )&%9�� ����%��	� �+��2 6�(� 	�2
χ  �� �� =��7�

�&/� Q�	@ ) �+� ���043/0  =P $�)!) (5(.  

    ;.���)�0� ��0?�+�� 	����v� �0b
�0�  $+�?+��	� �

  '�<��	� 1�J� �� �	%,� =)� �� Q)9 -�+*�   ���#

   ���������%��	� Q�	�����@ �� Qs�������71/4 �82/0  �  

05/2 ����0�  ;)��0YK�� Q�	��@ �� � ;	��@08/6 �56/1  �

89/0 ��0�      �+���2 6��(� 	�� ��� �+� ;	@t   �8v%�,�

   ��&/� �0?�+�� ����� ��	�� Q�	@ �� �� =��7�  � ���

  /� 	�0` $+�?+��	� � ;.���)0� ��	� ��&    ���) �+�� ���

 �0�	�016/0  =P �115/0  =P  �122/0  =P.(  

  
 ����3. &'�"(�  !�.�"��  !��"#���$ � ������� ���� �� �� �3��"3� �4	� )"�� 5�� �  �#'* )"�� 5�� ,�6��� 7/8 )"�� 5��  

 +	�� ���	����� ����  ��!"�� ���� 

 ��#$	��± %��&$� 

�	��� 

 (	)*

����$	�'� 

 ��#$	��±  %��&$�

�	��� 

 (	)*

����$	�'� 
 �����P 

(89��) �:��6 .�9 ���- ;�� 16/1 ± 89/4 18/0 51/0 ± 07/4 07/0 001/0 < 

(89��) <�� ���- ;�� 97/0 ± 17/2 15/0 28/1 ± 93/1 18/0 333/0 

(89��) �	 ��	� =�>! ���- ;�� 07/5 ± 33/13 81/0 09/5 ± 70/9 75/0 002/0 

8?5��� @AB �� C��7B ;�� (-4�) 
DE4 C�� 46/0 ± 30/2 07/0 49/0 ± 19/2 07/0 292/0 

(-4�) ������� B �� C��7B ;�� 99/0 ± 56/6 15/0 16/1 ± 86/5 17/0 004/0 

 ���- ;�� 4 C��7B ���- ;�� F�:��6 .�9 ���- ;�� ��������� C�GH 4 �� I� J��K�� 4 0 L�� �
4�2 4� �� �	 ��	� =�>! 

 �3�-M N��� �Bt �>I� �	 ��	� =�>! ���- ;�� 4 �:��6 .�9 ���- ;�� �O� -� 
4�2 4� ;4��! .P�7� �>I� <�� ���- ;�� �O� -� ��� F�3B ��� .�3?� ��� 

 �3�-M N��� �Bt  �O� -� 
4�2 4� ;4��! .P�7�8?5��� @AB �� C��7B ;�� �>I� 
DE4 C�� �� F�3?� ����>I� 
4�2 4� �� ������� B �� C��7B ;�� �O� -� � .�3B ��� 

 0E-���4�� 
4�2 ��5/0 �� � "�2/.�
 �E3�! .�9 R�!� �B ��� B ��P��� -� .?5 89�� S � 0E-���4�� "�23� / 

 "� TU4- 
4�2 ��5 �� � .�
 �E3�! .�9 -� .?5 89�� VE "� TU4- W�5 "�2 
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 ����4�* � !�3'� :"�(� ������� ����� .  ���� �� �� 7/8 �� 70+  ���+!��"#���$ � �������  

,- � ��./� 0	��� 123 �� 145 (���5 
���	����� ����  ��!"�� ���� 

 �����P 
(����) ����� (����) ����� 

0 )0 (0 )0 (0 

019/0 

1 )0 (0 )0 (0 

2 )0 (0 )13 (6 

3 )100 (39 )87( 40 

4 )0 (0  )0 (0 

5 )0 (0 )0 (0 

6 )0 (0 )0 (0 
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Abstract 
Background: Lack of control of agitation and patient’s pain before and after coronary artery bypass 
graft surgery (CABG) can cause severe and irrecoverable complications. Till the time of our study, 
there was no study to compare the effects of two drugs premedication, zolpidem and promethazine, in 
agitation, sedation and cognitive problems before and after coronary artery bypass graft surgery; we 
decided to do this.  

Methods: The study was a double-blind clinical trial on 85 patients undergoing coronary artery bypass 
graft in the age-range of 40 to 70 years. The subjects were divided in two groups receiving zolpidem 
or promethazine. The hemodynamic status, analysis of arterial blood gas, scale of sedation and 
agitation (SAS) and Clock Drawing Test (CDT) were checked before coronary artery bypass graft 
surgery, in Intensive Care Unit (ICU) and at the time of discharge. 

Findings: Sedation was higher and agitation was lower in zolpidem group before coronary artery 
bypass graft surgery and the differences were significant (P = 0.019). The score of zolpidem group 
was significantly more in clock drawing test before the surgery (P = 0.043). 

Conclusion: According to this study, patients who received zolpidem, had more sedation and less 
agitation than the promethazine group and cognitive disorder was less in them. 

Keywords: Zolpidem, Promethazine, Premedication, Coronary artery bypass graft surgery (CABG), 
Agitation, Cognitive disorder 
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rTMS: Repetitive transcranial magnetic stimulation; TMS: Transcranial magnetic stimulation 
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rTMS: Repetitive transcranial magnetic stimulation; SMD: Standardised mean difference 

  

  
 �(>2 .Forest plot  
�	��� 
IH��K�TMS )r ()Repetitive transcranial magnetic stimulation ( 5��- ����� ��Sham  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� /� ! "���# 1394 820 

 ���� ��� 	 �
����
����� ����� �� ��� �����
�� ����� ����� ��	�
� +���,�- ) 

  
 �(>3 .Funnel plot ) 
�	H9�� /	BC	2� L��� *� M����Publication bias(  

  

     ��@w -���/ M��[
� $�+��
\��  C���
 P2d� �
 � �

  :��� ����R ��� ���
  

1-    ������O  ����*@ �2���� �����Pooled SM 

)Standardised mean difference (   ��� ������30/0- 

    � ���=2) '����5 �
2��	���
 ����
 � ����/ G��$��#

�98   ���
)9/81%  =I-Squared � 001/0 < P(  �
2�

   ��  -�� � &��� �@ ���      '���5 ����E) �� ��/�
 ��
�2)

�34�       ���3
 �* �2�� � ��4��� ��3
 �� ��8+�B  �

���#    &�1��# ����5 <R2  �� � 'Z  -��/ �0��O  ��	

�����
 � '�2@  -�	 !������ �� ��/ �
�
 a
�@�1 !�$� 

  ��=2) �� -���
 h�� �� .�/�� ��
 &�� �� �* �2� �

    
���8) $��
 � ���8+�B  �
 �34�  '��5 �
2��	�
 ��

!\ L�
� �*4�  �
 �	      '��*Z) M��[
� !��� � -�
����T �

���# ��� H�T ' �2� g��� �� �	 .�/��
 
2=� ��E# 

2-    ���� ����/ 
��� ����8+�B  ����E�@ ���������

�*4�   ��2�Z  ��E�@ ��$�� g��� �� $�+�
\��  ���%
 �

Cochrane   �
 � 
2�� �9�+�� ��� �\��@ ��8+�B  ����

       �������� '� �2� � ���) &�1��# ��3
 �
 ��� -&�� &��

   ���8+�B  z��	 ����� &���  -���E�@  ���*4�  ��� ��  �

   ���E�@ ��@ 
��
 !�� � &�����9� .�/�� �����
 $�+�
\�� 

� �� '�
 �
 ��8+�B .�/�� �
2� ��"#�X� �[��
 &�  

 ��
2�
Forest plot     '��/ �
 $��
 $�+��
\��  C���


.��� �� \  

 ,��= �� �=2) ��5  '�/ �2 ��  -     &��� ��� !�2�)

  ���9	
 !��A
 ��8+�B  '@ �
 �@ ���� �[��
   ��Xj�) �

     ������� ��� ����  ��0���9F  Y��Z) G�� �
� �


�
2� ����� �#
�01�   
 ��� ��=2) �� ��(+� .�
�  '� �� �

H���T    ,����= ��� �
� �
 ����E#5���  -   &���� !�2��)

�[��
 ���#    :
2��
 '���8) �� �	1-    ���8+�B  ���E�@

�*4�  �� ��/ 
���    � ���@ '��*Z) �2-   �
2��	��


�34�  '��5 !\ &�� �  �� '�*Z) M�[
� !�� � M�� � �	

���# ��� Y��E)     -�
�� �
 ���0*= 
���8) �9
�  ���	

   �5 <�R2  -�
�� �
 ��0*= ,2�   ������
 &�1��# ���

..... � ����� �� ��/ �
�
 a
�@�1 -����� �� ���  

&�9f�	-  ���J�
� ��8+�B  G�2) �� ':�4 C���


)Publication bias '�/ ��2: �� (3 �  .�/��  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� /� ! "���# 1394 821 

�
����� ����� �� ��� �����
�� ����� ���� ��� 	 �
��� ����� ��	� 
�+���,�- ) 

�� �=2) �� '�/ 3 �  !�2)  ��4 �)  '���5  �%=2�) 

G�2) ��8+�B   ��A�9   ���/ ��  ��	��A   
2��
 . &��� 

G�2) ��9	
 !�A
 � 
2=�  ���8+�B   �����
  ���� 

�@ �
 ��2: !
�$1� !\ �	 �� &�� -��8+�B  �   !�2�) 

�� C���
 '��5 ��)
����� ��
 �1�� .��(+� �
  ���05 

,����= � ��
2���
 Forset $�+���
\��  M���[
� ����/ ���) 

�
��4 Q8R C���
   eJ�A  -��� \ ��
 ��   ���/

����� .���� &���� -
2��=� �#���9@��T '����5 ���34�  � 

��8+�B  �
 &�� H	�ST �� ���
 �*��0  ��� �@   ���

M�$+ �[��
 ���# �� N���4� ��A�� �  ��@j) ����
.  

  

-.�  

��8+�B  
�2   ������  ��@  ���  ��(9= �  ��9��� G�� 

rTMS ����
�T -�
� !�A
 ��9	
 �  ��9��� �  ���  ��B� 

!
2� &�� G�� �
 !������ �
�01� � M��O   ���  !�� �
 

�  �9/�� .�
 
��2  ���0� -�
�
 &��  ��� �
�E��� �� 

&�� G�� �[9  �� -C9A) ����04 ��	 ���2T �  ��� 


�
�� .
2/ -&�����9� H�T �� M�[
� &�� -G�� ��:2) 

�  
2/ �@ �� !������ H�� �\ ��	 �d�JA)  7���9  

�%= H�T �9�� �����J  �+���4� �� '�� ��\. 

�
 
�2   ��AJ��X�  �
�� �
 �  �9�+���  &��� -G�� 

C�����
 ����9@��T  �
2�������� � ������ �� ����8+�B  

�AJ��X� &�� G�� �� �  ���j) �9���
 � ����  -����
 

�AJ��X� !\ �� ����4 ��
 �99@ . &��9f�	 �
  
�2�  

���AJ��X� &���� -G�� ���9
�  �* �2��� '��Z  ���O����� 

�����
 ��� -��[�=  !�$��   a
��@�1  �
�E����  ���/ 

���� !� �
 ������ � $�
 
��8) ��0*= �
� �
 ����
 

�
2��	�
 '��5 �34�  �� �

2� � &��	  -�� �  ��[9  

�� 629) C���
 �AJ��X� &�� G�� ��� �
2� .�� h�� 

-�����
 �
 &���� H	�S��T !�$���  e����/ ��Xj��)   

)Effect size (�����  ��25/0- G��$# ��/   ��@ ���� 

�� <E
 ���# Sham �
2� �  !��A
  ���9	
 �  ��AJ��X� 

�
� �
 L�
� &�� G�� �
� �
 ���.  

�� �*�= ��34�   K�%  �
  $�2�[) �  �
�E���� �� 

Y� G�� -�
� �
 �9��� � '5��4 u��2� �(
�= !\ 

����  !�������  ���� .�
  P2�d� G�� rTMS- �
 

�8+�B  � Loo � !�����	 �@ ��� 34 ����� �
�01� � 

����� M��O  �� !� �
 ��2: -��� ��1�# 
�
 ��� 

��[�= �
 15 -����� 
�
�� �
 8 -����� Y/�  K�Ab 

�
 4 -����� HA@ ���� �
 3 -����� 62%) �
 1  -������ 

r��BR� �
 1 -����� �
�A��T �
 1����� �  �����04 

��� �
 1 G��$# ����� ��� ��/ )17 .( &��9f�	 �
 

�8+�B  � Ullrich � !�����	 eJA  �/ �@ !������ 

�� ��2� rTMS ��  a
��@�1  ���� )Hz 30 (��  '��Z) 

�

2�
 � ��2: �� ' �@ �9���1 �
� �
 
�2  �3
 �
 

�8+�B  �� �� �

�@ � z�	 �
�A
 �� K���  u��2�� 

�(
�= �9
�  C9A) G��$# �A
 .&�9f�	 !\  ��	  M���5� 

�� ���R� �[9� �� �9���1 !� �
 &�� �
 ���#  ,��81 

� Sham ����

2�
 ����@ C������
 '���:�4 �� &����� 

���R� �[9� ���E) �98  ���
 !�A
 
��
 )18.(  

�
 -62�[  �
  ��8+�B  �  ��R�4  $��
  ���  ������ 

��8+�B  eJA  �/ �@ �
 �
��2  -L�
�  u��2�� 

�(
�= �
 !������    ���� ���/ ��	��A  �  �
�E���� �� 

G�� rTMS ����J  � �� �� ��=  �����  !������� 


���
 .�
 �8+�B  � M�3
 ���      ;��2) ���/ M��[
� �9 

Lam ����9	
 !���A
 C�����
 $���
 !�������	 �  
��2��  �

   ����� �(
��= u��2� � �����J  �� �@�
� � 
��8 

�  !������ ) �/��25.(  

&��1 ���	 ����34�  �
 K��%  '�� �� &��� �
  ���\

      �
 !\ �9�+��� ������@ ��� � ��AJ��X� !�$��  -� ��



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� /� ! "���# 1394 822 

 ���� ��� 	 �
����
����� ����� �� ��� �����
�� ����� ����� ��	�
� +���,�- ) 

�  !������       ��2�: $�+��
\��  �� '�:�4 C����
 .��/��

� -H	�ST &�� �
 ��1�#  G�� �9�+��� �AJ��XrTMS 

 �����# ���� �(��0
 ,���81 �����# �
 ��Sham  ������4

��
   e���/ Yb2@ ,�4 &�� �
 � �E9  ���O  .�9@

  ��  -��8+�B  &�� �
 �� \ ��
 �� ��Xj)    ��
���� ��
�2)

   G�� �
�� �
 ��Xj�) M�� �	�# � L�
� �
� �
 ���X�

rTMS  ���# �� �(0
 ,�81 ���# �
Sham .�/��  

 ���
 &�� �@w    -��8+�B  &��� �
 ��@ ��� ����R

 e��/ �
 ���F) ���O Hamilton     !�$��  !�2�9� ���

 e���/ ���� � �/ ��1�# �3
 �
 �9�+�� �AJ��X�   ��	

  ) H9��@�� �����O  '���(5 ��rate (Response �����O  -

) �
2(%�Remission rate   M$*��0  !������� 
��8) � (

!��� �
 )Number needed to treat(   !�2��9� ����

e��/        ���E�@ � ����@ '��+
 ��� -��AJ��X� ���	

 ���*4�  
��� -����E�@ ���� � g�����
 �
 ����8+�B   �

.�
�A
 $�+�
\��   

 �� '��:�4 C�����
 ����@ !����� �
 -�����
 h���� ��

   ���/ �
�
 a
��@�1 !�$�  �9
�  �)��
 �� ���� -$�+�
\�� 

  !�� �
 &�4 �
 ���
 h�d  -��0*= 
��8) -����� ��

<R2  $�
 �       ��� � 
2��
 ��=2) ������
 &�1��# ���5

���# ��� 7+�5 �
 ����04 '�*Z) �� !\ g���   ���	

�8+�B  Y� �
 �9b �	 .���
�T N2��   -��� �\��@ �

 �@ �/ ��	�A rTMS �1�� �
     ��� �(�0
 �+�2��  �

rTMS   ���A�� �AJ��X� -{b ��� ���� a
�@�1 ��

�98  � ) 
���
 ���
23.(  

 ��8+�B  �
 &�9f�	  ��   ��98  ����E) -����
  ���


 G�� �
� �
 �AJ��X� &��rTMS     Y�� ��+�4 &���

�1��     Y�� ��+�4 ��� �
�#�
 �+�4 � ���� ��� �

���1��  &���� C�����
 � ���/��
 
2��=� {��b ����� �

�S�� ��Xj) H	�ST   �
2�(%� !�$�  �� �
� �
 <R2  �

�  H+�b �� �� !������ ) �A@22  �
 -����
 h�� �� .(

 M��[
� $�+�
\��  C���
    ;��2) ���/Lam   -!������	 �

 ����# ��� '�*Z) 7+�5 �
 ����04 '�*Z) M�[
�   -��	

 !������ ����MD   !�� �
 �� M��O rTMS    !�2�9� ���

    <1���9  ����
 ����  ����)2@ �
 �
��� �
 G�� Y���

�98      !�2�9� ��� !\ ���#���@ �� ���� � � |��� ���


�8+�B  �� ���
 �
� �
 G�� &�+�� ) ��� ��A�� �25.(  

  �
    ��� ������ ��Xj�) e��/ ���O  -����
 $�+�
\��

39/0   ���)�� ��
��� �8+�B  &�� .��� �
2�rTMS   ���

   ,���
��1��T a�)�2�@ �@ ,�81 ���# �
 ��� a
�@�1

!\ {b �(
�= �E*�    ��� �(�0
 -
2� �*���  
�2  �	

 ���#Sham  .��� �
2�Effect size    ��8+�B  &��� �


 Y� '5��4 �� �0��O  '��5 � �25  ���	���
 ���# ���

) 
2� 
2=2  ���[) �#
�01� �R26.(  

�8+�B   e��/ ���O  -$�+�
\��  7+�5 �
 ����
 �

  �
 �� ��Xj�)14 ���8+�B   ���� ������� �9�+���� ����� �\��@ �

35/0- �[��
 � 
��\ ��
 ��   ��2�: &��� !\ ���#

 ���� �\��@ �@ 
2�      ���E�@ ����
 ��8+�B  
�2�  ���	

���@ �	�2��/ � ���

2� &�����T �� ������4 ���%= �
 �1

 �� �
�E���rTMS  !� �
 �
MD ) �

��
 �����27.(  

���9� � G����0#  G�� P2��d� �
 �)���O�OZ) �

rTMS   e����/ !�$���  �������9/ �2��39  ����  ����	

 ���� �\��@ ��8+�B  7+�5 �
 !\ �9�+�� �� \��@   ���	

�(9= �� ��@j) �� � �9�+��   �����R -G�� &�� �9��� �

�  �3
 �� ���.  

  

 /0�12��
��3 �  

&�� �+�O  ':�4 !���T � �
 � ���9/��@ �/��  ���/� � 

������� &1 ���\ � �� ���A
�
 � �/��%� ���A
�
 

M2��*� ����/$T !����%) &���9f�	 � o���� r2��d  

���0�t  � ���*  ����O�OZ) � ���� ���� ������/ � 

241/M/91279 �
2� ���. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� /� ! "���# 1394 823 

�
����� ����� �� ��� �����
�� ����� ���� ��� 	 �
��� ����� ��	� 
�+���,�- ) 

 

References 

1. Blue Cross and Blue Shield Associatio. 
Transcranial magnetic stimulation for 
depression. Technology Evaluation Center 
2014; 28(9): 1-42. 

2. Bosc M. Assessment of social functioning in 
depression. Compr Psychiatry 2000; 41(1): 63-9. 

3. Thase ME. When are psychotherapy and 
pharmacotherapy combinations the treatment of 
choice for major depressive disorder? Psychiatr 
Q 1999; 70(4): 333-46. 

4. Fournier JC, DeRubeis RJ, Hollon SD, 
Dimidjian S, Amsterdam JD, Shelton RC, et al. 
Antidepressant drug effects and depression 
severity: a patient-level meta-analysis. JAMA 
2010; 303(1): 47-53. 

5. American Psychiatric Association. Practice 
guideline for the treatment of patients with 
major depressive disorder (revision). Am J 
Psychiatry 2000; 157(4 Suppl): 1-45. 

6. Barker AT, Jalinous R, Freeston IL. Non-
invasive magnetic stimulation of human motor 
cortex. Lancet 1985; 1(8437): 1106-7. 

7. George MS, Lisanby SH, Sackeim HA. 
Transcranial magnetic stimulation: applications 
in neuropsychiatry. Arch Gen Psychiatry 1999; 
56(4): 300-11. 

8. Rossini PM, Rossi S. Transcranial magnetic 
stimulation: diagnostic, therapeutic, and research 
potential. Neurology 2007; 68(7): 484-8. 

9. Dimyan MA, Cohen L. Contribution of 
transcranial magnetic stimulation to the 
understanding of functional recovery 
mechanisms after stroke. Neurorehabil Neural 
Repair 2010; 24(2): 125-35. 

10. Nowak DA, Bosl K, Podubecka J, Carey JR. 
Noninvasive brain stimulation and motor 
recovery after stroke. Restor Neurol Neurosci 
2010; 28(4): 531-44. 

11. Rossi S, Hallett M, Rossini PM, Pascual-Leone A. 
Safety, ethical considerations, and application 
guidelines for the use of transcranial magnetic 
stimulation in clinical practice and research. Clin 
Neurophysiol 2009; 120(12): 2008-39. 

12. Martin PI, Naeser MA, Ho M, Treglia E, 
Kaplan E, Baker EH, et al. Research with 
transcranial magnetic stimulation in the 
treatment of aphasia. Curr Neurol Neurosci Rep 
2009; 9(6): 451-8. 

13. Steeves T, McKinlay BD, Gorman D, Billinghurst 
L, Day L, Carroll A, et al. Canadian guidelines for 
the evidence-based treatment of tic disorders: 
behavioural therapy, deep brain stimulation, and 

transcranial magnetic stimulation. Can J 
Psychiatry 2012; 57(3): 144-51. 

14. Dlabac-de Lange JJ, Knegtering R, Aleman A. 
Repetitive transcranial magnetic stimulation for 
negative symptoms of schizophrenia: review 
and meta-analysis. J Clin Psychiatry 2010; 
71(4): 411-8. 

15. Kleinjung T, Vielsmeier V, Landgrebe M, 
Hajak G, Langguth B. Transcranial magnetic 
stimulation: a new diagnostic and therapeutic 
tool for tinnitus patients. Int Tinnitus J 2008; 
14(2): 112-8. 

16. Dias AM, Mansur CG, Myczkowski M, 
Marcolin M. Whole field tendencies in 
transcranial magnetic stimulation: A systematic 
review with data and text mining. Asian J 
Psychiatr 2011; 4(2): 107-12. 

17. Loo CK, Mitchell PB, McFarquhar TF, Malhi 
GS, Sachdev PS. A sham-controlled trial of the 
efficacy and safety of twice-daily rTMS in 
major depression. Psychol Med 2007; 37(3): 
341-9. 

18. Ullrich H, Kranaster L, Sigges E, Andrich J, 
Sartorius A. Ultra-high-frequency left prefrontal 
transcranial magnetic stimulation as 
augmentation in severely ill patients with 
depression: a naturalistic sham-controlled, 
double-blind, randomized trial. 
Neuropsychobiology 2012; 66(3): 141-8. 

19. Avery DH, Holtzheimer PE, Fawaz W, Russo J, 
Neumaier J, Dunner DL, et al. A controlled study 
of repetitive transcranial magnetic stimulation in 
medication-resistant major depression. Biol 
Psychiatry 2006; 59(2): 187-94. 

20. Eranti S, Mogg A, Pluck G, Landau S, Purvis R, 
Brown RG, et al. A randomized, controlled trial 
with 6-month follow-up of repetitive 
transcranial magnetic stimulation and 
electroconvulsive therapy for severe depression. 
Am J Psychiatry 2007; 164(1): 73-81. 

21. Fitzgerald PB, Benitez J, de CA, Daskalakis ZJ, 
Brown TL, Kulkarni J. A randomized, 
controlled trial of sequential bilateral repetitive 
transcranial magnetic stimulation for treatment-
resistant depression. Am J Psychiatry 2006; 
163(1): 88-94. 

22. Fitzgerald PB, Hoy K, Gunewardene R, Slack 
C, Ibrahim S, Bailey M, et al. A randomized 
trial of unilateral and bilateral prefrontal cortex 
transcranial magnetic stimulation in treatment-
resistant major depression. Psychol Med 2011; 
41(6): 1187-96. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� /� ! "���# 1394 824 

 ���� ��� 	 �
����
����� ����� �� ��� �����
�� ����� ����� ��	�
� +���,�- ) 

23. Fitzgerald PB, Hoy KE, Herring SE, McQueen S, 
Peachey AV, Segrave RA, et al. A double blind 
randomized trial of unilateral left and bilateral 
prefrontal cortex transcranial magnetic stimulation 
in treatment resistant major depression. J Affect 
Disord 2012; 139(2): 193-8. 

24. Januel D, Dumortier G, Verdon CM, 
Stamatiadis L, Saba G, Cabaret W, et al. A 
double-blind sham controlled study of right 
prefrontal repetitive transcranial magnetic 
stimulation (rTMS): therapeutic and cognitive 
effect in medication free unipolar depression 
during 4 weeks. Prog Neuropsychopharmacol 
Biol Psychiatry 2006; 30(1): 126-30. 

25. Lam RW, Chan P, Wilkins-Ho M, Yatham LN. 
Repetitive transcranial magnetic stimulation for 
treatment-resistant depression: a systematic 
review and metaanalysis. Can J Psychiatry 
2008; 53(9): 621-31. 

26. Schutter DJ. Antidepressant efficacy of high-
frequency transcranial magnetic stimulation 
over the left dorsolateral prefrontal cortex in 
double-blind sham-controlled designs: a meta-
analysis. Psychol Med 2009; 39(1): 65-75. 

27. Martin JL, Barbanoj MJ, Schlaepfer TE, 
Thompson E, Perez V, Kulisevsky J. Repetitive 
transcranial magnetic stimulation for the treatment 
of depression. Systematic review and meta-
analysis. Br J Psychiatry 2003; 182: 480-91. 



 

 

1- Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
2- Research Center for Health Services Management, Institute for Future Studies in Health, Kerman University of Medical 
Sciences, Kerman, Iran 
3- Physical Medicine and Rehabilitation Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran  
4- School of Psychology and Educational Sciences, Allame Tabatabai University, Tehran, Iran 
5- Fasa Universit of Medical Sciences, Fasa, Iran 
6- Associate Professor, Department of Health Service Management, School of Health Management and Information Sciences, 
Iran University of Medical Sciences, Tehran, Iran 
Corresponding Author: Hamid Ravaghi PhD, Email: ravaghi.h@iums.av.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /336 ���� /� ! "���# 1394 825 

Journal of Isfahan Medical School Received: 12.03.2015 
 

Vol. 33, No. 336, 4th Week, July 2015 Accepted: 07.05.2015 
 

 
Safety and Efficacy of Transcranial Magnetic Stimulation (TMS) and 

Repetitive Transcranial Magnetic Stimulation (rTMS) in Treatment of Major 

Depressive Disorder: Systematic Reviews and Meta-Analysis 
 

Mohammad Moradi-Joo MSc1, Hesam Ghiasvand PhD2, Seyed Mansoor Raygani MD3,  
Sahar Mohabbat-Bahar MSc4, Bita Sadat Zegordi MSc5, Hamid Ravaghi PhD6 

 
Abstract 
Background: Prevalence of major depressive disorder allocated significant contribution of disease 
burden in developed and developing countries because of involving active and productive age groups 
and communities in recent decades. Different methods are used to manage and treat this disorder that 
one of them is Transcranial Magnetic Stimulation (TMS). The purpose of this study was assessment of 
safety, effectiveness and cost-effectiveness of Transcranial Magnetic Stimulation and Repetitive 
Transcranial Magnetic Stimulation (rTMS) technology in treatment of major depressive disorder.  

Methods: In order to gather evidence, main databases [Cochrane Library, Centre for Reviews and 
Dissemination (CRD), PubMed, Scopus, Trip, Embase, Inahta, PsycINFO, Google Scholar] were 
searched with appropriate keywords and strategies. After quality assessment of studies, consequences 
of safety and efficacy of the technology were extracted and Stata 12 software was used, if needed, for 
meta-analysis. 

Findings: From a total of 273 studies, 43 studies were entered firstly and 8 studies were selected after 
final review. The amount of standardised mean difference (SMD) was equal to -0.3 with a %95 
confidence interval of -0.82 to 0.23 for rTMS-treated group versus sham group with a substantial rate 
and significant heterogeneity (P < 0.001, I-Squared = 81.9%). 

Conclusion: Repetitive Transcranial Magnetic Stimulation is a method with significant and high 
safety. On other side, its efficacy, compared to sham group, is not very significant. 

Keywords: Major Depression, Repetitive Transcranial Magnetic Stimulation (rTMS), Safety, Efficacy 
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