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���   O��
M �� �� ��;�

+ ��
����$� �7#� ������ d�e� ���=�� ���� �����  
�� &��" �X��  �

	� .�--# ����6� � 5�1�� + �������$ ���� =
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" ���
�

�� u�e� �W *+ .��9 �� �� *��$� ���/"��  .  
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SPSS  *1
2�  �22 )version 22, SPSS Inc., Chicago, IL(  �

���>�   ���
�� ���2
χ �t �   ��
�>�Repeated measures ANOVA 

���9 ���P 4�B6" � *	=," ����.  
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+ �
���# V��
% �
���? �W��
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9 �� ����
$�+ �
	� >� �
I�

.�--#  �  �>��?��-? �45 .�--# ���	�� .��9 �� �I�   ���
P �	������� �
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� � 4
$% ��
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� � ��
+ ����+ ����

��>  .��+ ��$#  �>��?��-? .��9 �� �����+��2#� �  

 ���>� A2W �+ ���-^$�2
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2I-" �� � a-
 ������� J	>�" �

*-��> ���$�+ ��
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� d�e� � ��
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�� ����
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�� �#Z? � ��+�B9�$� &@� O����v" �� �� ����

 � ��7���"��? ���>INR �7P��� )1+ *+ ���� ��+ ��   �� .Q
	� ���

�-/� ��5 *+ �	������� .��9 ��	�? ����      ��
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2W �
+ �
�� ���+ �"

Repeated measures ANOVA � ���
;/�� 4���% O����v" ���� � �

�-/� O��I" .��9 ��    �
	� A
2W �+ *# ��� �#y 4+�P .����� ����

*-��> �����v�� ����>�     *
-��> ���
$�+ � a-

 ��
� *B$
 >� ��  ���
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 ����1�� �	 
	 ��
�� � ������
�	 �������� ���
� .��  

����  

�����  

����������  ���������   �����P 

(���) .� ./0��/�  30/9 ±00/59  10/9 ± 20/60  560/0  

123  

(����) ���45  

�6�  )0/80 (36  )9/68 (31  230/0  

�8  )0/20 (9  )1/31 (14  

�2/�8 ����/9 (����) ���45 ��  

  

�����  )2/42 (19  )1/51 (23  004/0  

"9�$�  )3/33 (15  )4/4 (2  

�:; ����<6�  )3/13 (6  )9/28 (13  

�:; ����<6� = "9�$�  )1/11 (5  )6/15 (7  

��0/� >6?�  

(����) ���45  

��9  )9/28 (13  )4/4 (2  002/0  

6/;  )1/71 (32  )6/95 (43  

("@��) �
:�/9 ���8 A�� ./0��/�  89/0 ± 37/5  15/1 ± 41/4  001/0 <  

("@��) B�@ ���8 A�� ./0��/�  91/0 ± 09/5  72/0 ± 09/4  001/0 <  

(�C/D�) E�� ���8 A�� ./0��/�  30/30 ± 80/117  10/23 ± 50/85  001/0 <  

("@��) �:/��9: FG� ���8 ./0��/�  48/3 ± 37/8  89/4 ± 23/9  340/0  

�F�25 ��  

(����) ���45  

SIMV )3/93 (42  )8/97 (44  620/0  

ASV )7/6 (3  )2/2 (1  

SIMV: Synchronized intermittent mandatory ventilation; ASV: Adaptive support ventilation 
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 �����

P  ��� �� �� �����  �!" �� ���#	"�����  �	�� $����� 
��" %��� �" &'" 

(����� )	
 �*�� 
�!" �� ���#	"��+ �  

 H�: � ���<

 ���$6
  

)��/� 6 � 
:/3(  

�=8�6�: 2�  6/19 ± 3/88  2/19 ± 2/89  7/12 ± 1/76  5/16 ± 0/85  7/16 ± 6/93  330/0  

.$�/ /���  4/24 ± 6/93  4/23 ± 7/96  8/14 ± 0/74  6/13 ± 2/86  2/13 ± 8/91  

 ���C�P  250/0  100/0  480/0  690/0  590/0  
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)�?  A�"�" *+ �*�I94/169 ± 3/211  �1/112 ± 4/160   �� O��
I" � ��+

�-/� �.��9 ) ��7� ���430/0  =P 4!�) (2.(  

  

 ����3 ���� �	 
	 %
�&�'
�#(� �� �)' �� ��� �� �-. �� �	�$)/� ���
� 
��)� 4��5/� � *�1/��� .  

�����  ����  
�	��  

 �����P**  
�-. �� ���  ICU ���#	"��+ � �� �!"  

��� �� %6I) ./9:�I:�! (6 /J �=8�6�: 2�  50/1 ± 12/14  18/1 ± 56/10  05/1 ± 84/10  140/0  

.$�/ /���  42/1 ± 29/14  43/1 ± 84/10  21/1 ± 09/11  

 ���C�P*  570/0  310/0  300/0  

"GL�  

*1000 ��/� �� M4	� 6 �  

�=8�6�: 2�  00/54 ± 70/200  90/46 ± 00/138  70/56 ± 70/152  061/0  

.$�/ /���  00/52 ± 09/217  70/50 ± 16/153  60/52 ± 18/173  

 ���C�P  150/0  140/0  080/0  

 ���8(�/��N) ./#�=65=6� �=8�6�: 2�  59/1 ± 01/14  52/2 ± 40/17  32/1 ± 45/15  690/0  

.$�/ /���  55/18 ± 61/16  52/1 ± 96/15  66/1 ± 43/15  

 ���C�P  350/0  001/0  940/0  

(�/��N) ./ �L�:#�=65 �#F� ���8 �=8�6�: 2�  97/3 ± 02/31  65/15 ± 11/36  83/28 ± 73/46  750/0  

.$�/ /���  92/3 ± 89/31  45/27 ± 89/43  59/20 ± 24/40  

 ���C�P  300/0  100/0  220/0  

INR  �=8�6�: 2�  38/1 ± 38/1  44/0 ± 65/1  24/0 ± 40/1  072/0  

.$�/ /���  16/0 ± 17/1  20/0 ± 45/1  22/0 ± 39/1  

 ���C�P  330/0  006/0  890/0  
ICU: Intensive care unit; INR: International normalized ratio 

�-/� &@� *  ���>� A2W �+ ����t�-/� &@� ** �  ���>� A2W �+ ����Repeated measures ANOVA  
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Comparing the Effects of Pantoprazole and Ranitidine in the Prevention of  

Post-Operative Gastrointestinal Complications in Patients Undergoing Coronary 

Artery Bypass Graft Surgery 
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Abstract 
Background: Patients undergoing coronary surgery are usually treated by anti-thrombus [acetyl salicylic acid 
(ASA) and anti-coagulant] drugs that lead to emergence of some gastrological problems such as peptic ulcer 
without any symptom. The present study aims at comparing the effects of pantoprazole and ranitidine in 
reducing the incidence of gastrointestinal complications in patients undergoing coronary artery bypass graft 
surgery (CABG).  

Methods: In a clinical trial, 90 candidates for CABG surgery were randomly divided into two groups of  
45 patients. In the first group, pantoprazole and in the second group, ranitidine was prescribed before and after 
surgery until releasing from intensive care unit (ICU). They were studied in terms of incidence of upper 
gastrological problems until releasing from ICU and the obtained data were analyzed by SPSS software. 

Findings: During hospitalization in ICU, 13 patients from pantoprazole and 15 patients from ranitidine group 
showed gastrological symptoms (28.9% on contrary to 33.3%); however, the difference between two groups was 
not significant (P = 0.65). The mentioned gastrological symptoms include abdominal distention and vomiting 
and no case of hematomas and melena was observed in either of groups. The mean duration of hospitalization in 
ICU in pantoprazole and ranitidine groups were 44.1 ± 12.9 and 51.0 ± 28.1 hours, respectively; however, the 
difference between two groups was not significant (P = 0.14). 

Conclusion: There is no advantage in using pantoprazole rather than ranitidine for patients hospitalized in ICU 
and ranitidine could be preferred due to economical matters. 

Keywords: Gastrological problems, Coronary artery bypass, Ranitidine, Pantoprazole 
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    ������ �� O�\ ��*����E =J�9JU � ��,��%�,* +���*�W� �� [��<E�

���/C �� �B���A � ���/C � ���� � $%�� ��   �	�: K��<�� ���� =�� �

$�� �B ���� ��<�� 
$5J�D� F� �� .��� � ���
   $�%��	2� ���� � 

 �����/C $��B ���>��?����U G���%���] �� �����B �  ���E���� �� ������

�� ) 	: �	��?� 
	%�,B14$5J�D� 
=�2T�� .(  G�6�B,* $B ��� ��?% ��

$%��	2� � �,* � 3�* ;�,��WB 
3,� ;�,��WB 
���B   �	�6B 	�,��W�

$%��	2� .��� [��B ���,ZH K�� �� ��     =����%�U ���J�5E 
����B �  

5  G�����E�%��- �	��22B +�(���* ��<��%U   � �J�W��� <B���W� V7��) �

��,@ �����	��B�  ���-   ��� [��<�E� ��     ������	��B� [��<�E� � 	���

	��� �� ��� [��B $� ,I2� 
V,@ ��� ) ��:26-22.(  

��,���B �� �9�  �� ���� =�� .��/� =�,* $B ��� ����� �����

[�\ gJ�D� 061  
$������� F� � �W\     ����� =��� �� =�J���%� $6: 	��h\

) ��� �	: i�,j��� <�%29-27 �U ���� ��� ����� G�5J�D� ��� 
(

�� � �	?% 3�I%�  =�� �� .��� �	?% G�6`� �U ���� ,l� �� ���� ,DA

   ���%U ���E,m ����,� ,� ��bC 
0�-Z*    �`� � ����� �%�	���B�  ,�� �U ,

��%U ��E,m        ��� ����� =��� �������B�*�*�h� ;����]� 
���A �%�	��B�

) �E,� ��,
 ������� ���� F�^�J����� � ������: ���,�33-30(.  

  

��� 	
  

$%��	2� ���� �    S�2�:��B 4���* �����	2� ��?B �� �	: $�(* ���B

  $��(* ��() .	: 	��n* � ������� o��,� �  ����/C �    �� 
����� ��W9J�

  ��pW8 �2\ ���(% �� � ������� ����&�B,\ K��100
 500 
1000 


2000  �4000 �W��   3,���W�B ,� 3,�  $�%��	2� ����� �� �    $��(* ����B

K�� 
���(% �� .	��,�     ��	��) 	���: ��,�� ��� �� ,% ���� ���

�	22B �E���� � (���� �E���� �  ����/C �  $�%��	2� �    ��� ����B���   

100 �W��  3,��W�B ,� 3,�    F�* G���H $�����   �	�22B ��E���� � � 

���/C � $%��	2�  �� ���B ���� 500 �W��  3,��W�B ,� 3,� G��H $�

 F��*��� �	��22B ���E���� � � �����/C � $��%��	2�  ���� �����B ����   

1000 �W��  3,��W�B ,� 3,�   F�* G���H $����   �	�22B ��E���� � � 

���/C � $%��	2�   ��� ���B ���� 2000  ��W��     3,���W�B ,�� 3,��  $��

 F* G��H��� �	22B �E���� � � ���/C � $%��	2�   ��� ���B ����   

4000 �W��    3,���W�B ,�� 3,�    F�* G���H $�����    ��,�� ,�AU �� �

�	22B �E���� � ���/C � $%��	2�  �� ���B ���� 500  ��W��    ,�� 3,��

 3,��W�BG	� $� $%���� G��H $� $��� $��� F�   .	%	: �	2�  

  VU $�� +��B ��,��� � �5�61 4��,: �� 
$5J�D� ���� G�%���]

$��)�� .	2���:�� ��,��
 �7��8 �  G���%���] ���	��(>% q���1� G��,��] �  

28-22 $)�� � ��%�� ��� ��,�. $�� �� 
$5J�D� ��	��� �� �  K���   ���

��A K�� .	: 3�I%� �,��  G	� $� ��7   ���>�?����U 4��,: �� ���

 ��� �� Oh� .	%	: ���	(>%8  
$5J�D����  ����/C r�W�j� ��� � 

$%��	2� K�� $� �
��H +A�� 0�,1 �� ���B �  Oh� � 	: 0��<* ��

 G	� $�72 K�� �C�� ) 	%��� ,p% �Z* ��35-34 
17 
8 �� O\ .(

    ���A � K��(�� ��,�� ,�� 
[����U G	� ����\�� 
�U �   ��() �,��

���	%� ��<%U �,�� .	: 3�I%� F��2�B K�� $� �	6B ���  

������*�\�^�J: K�� ��,B K�(�� �� O\   ��,�B XD
 � ,*� �� ��

 
F�*������ K�� $� �E�9:	6J�B � ,�  �� +�,���� K,� +�Z�   ����

 	6B � 	: ��I�� tj?� i��A +�,��� G��H $� F� 
Oh� .	��,�

u%� ��,� 	6B � $�WB �� $��% =�W��B�*��� K�� $� �<��U- �� =���v�

 ,E�� =�J��,E ;�WZ� +A��10  G	� $� 	H��24   .��E,� ��,
 �C��

 $���%,� �� 
���29*�*� ��>��� +A�� �� $%��% ���� ^���\ +�C �� O\ � 

$��) 
��B��A � �p2� $%��% ���)   ;��WZ� +�A�� �� ��    r�W�j� ����

�� �� ;�%�*� �� $B g�*,* =�	� .�E,� G��H VU ���5�H ,   � �,���

.��: +W�<� ��     $�%��% 
Oh�� .��E,� G���H ����    =�E����\ �� ���  

55 K,� � 	%	: $�?8U $)��  ���jR $� �R,C ���5    ��� ��,�9��

   u�%� ����� K�� $�� � $�(* ���� 3�*�,9�� ��>��� �� �������   �<���U

=�W��B�*���-     ��� � 	%	�: $��(* �^�J�*�\������ ���	�b�� 
=���v�

�������      ��,�
 ����,� ����� ����B G��H $� ���% w�9��,9�� ��

) 	2�E,�37-36 
22.(  

��%U ��E,m =��5*   :=*����B ���� K�� �� ������� �� ���� �%�	��B� 

��� ������ J�5E�� �%U� �B��%�	�
 � ������ �� ;	�� J =*���B� 
G��_J�2 

 �������	:�J��� .���    =*����B ����2/0 �� �W�  3,��  ��2/0 �� �W� J� ,�� 

J 
3,E�,WB�_J�2�F ���	 20 ��W�  � 3,�40 ��W� W\ 3,��  ��B��  �*��=W 

�������� �J�\ �%���G�� 200 ��W�  $� 3,�40 ��W� J�,� �B� VU�$%Q   $��

	22B y�,: ���2C�  ��F �B��
�%�	  $E�R�	: .4 ��W� J�,� Aliquots 

� ���= �J������ $%��% $�  ���$5J�D� ����  $E��R� 
 ���,��\ �� .	 ����
 

J�5E�� �%U� �B��%�	� ��= ��� 
=*���B ��� �� �������� ���	%� .	: � ��,� 

 �� V7)470 WH�E �� 
,���%�%$ � %��� �180 
�� $�-  ����U ���
[  ��

15 
��$- J�5E�� �%U� �B��%�	�
  �� ,��,�100  $BA0  �A0 5�� ������ 

���	��%� V7��) ����,� � ,���H ������ �� A1  �A0 5���������  V7��)

���	%� ��,� $%��% ��  ��� ���� � 	��:6�% ��1 $��
 �<* �� 	5��0  $�

 G	�180 
��$-  3�I%� 
	%���	: )38-37 
23 
18(.  
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����� ��	� 
���
� ���������� �������� ���� �� ��� ��� ���� ���	 ������� � 

100[1-A0-At1] /[A0-Atc][. AA=  
  

���	%� ��,� +B ;�2E: ����< B,*�G�6 J�2E�  ,�� 
+B   K�� S����

u%� I2�� J�E�=- ���J�B��� � �� g�] ,��	 J�� ��
F  ���	�%� � ��, �

	: )21�	��� .(
 ;�WZ�   ��pW8 ��� ���	%���� ���   ����5/12 
25 
50 


5/62 
100  �125  ) ����W�� �� $5D
Part per million   ���ppm ( ��

���	 J���F  ;�WZ� ��60 	H�� (* ;�%����$ �U .	: ���
 ,� �� �
F 

1/0 �W��  ,��J$J�J $� � ���U�[ �U $� � 	: +-�2�   ���5/0  ��W��   ,���J ��

 ;�WZ�10 	H�� J�E ,>?2B���=-  ����J�B���   $E��R� 	�:   �� O�\ �  

8-3 
��$-
  �U $�4/0 �W��  ,��J  	�� G��2�,B ;�WZ� ���� 5/7  	�H�� 

 $E�R�	:�U . ���
 $J�J   �� $�� ��	 G30 
�� $�-  ���� ��� ���U� 
��>�? 

��	��(>%� �U �� O��\ �
 � �����<  V7��)  �� ��������� ����  ��>�����

 i�� ;�1 �� ,���*�E�,�9h��765  ,���%�%���	%� ��,9* $� �� � ��, �

.	:  �,�� 
Oh�� 5* ���=    ����/C +�B ;��2E   
���02/0-01/0   �� 3,��

���/C  ;�%��� �� �� ��60 	H��    ��I] $�� � ��,B +]10  ��W��   ,���J

%�����	 J�E K�� S��� ,� ��=- ���J�B��� ����<   5* 
+�B ;��2E ���= 

� �� .	:�=   ��) $�� $B G���*�    
���	%����� ;��WZ�1/0  ��W��   ,���J ��

�U .	: $E�R� ���/C ;�WZ� ���
 � S��� ,����<  V7)�	%��A  
�	:

,� +B ;�2E ��	-�  g�]�W�� ,� 3,��,9�� ,��J � ���/C $  	��U ���� 

)42-39(. 

����%U ���WB ����E,m =����5* K�� �� ��������� ���� ����A ��	����B�   

Ferric reducing ability of plasma )FRAP( : [I2��� K��

FRAP  ;�� �� $B1996  4��*Benzie  �Strain   F�� 
	: �E,5�

       ��WB ���E,m 
�U �� $�B ���� 0��
� � ,�7�\ ��,9* 
S��] K��

��%U   +�	�6* �� ���b\ ���%��* =��5* 0�,1 �� ��A ����b\ �%�	��B�

  ) +������,* =�	���,\ �,��* F���,E O9Wh���BFe+3 – TPTZ  ����  

Fe+3- Tripyridine-Triazile ) �,��E 3,��E $��� (Fe2+(  tj��?�

��        ,{B�	�] � ���� ���U u�%� $�� �	���� 4�Z� �� �,E 3,E .��,�

  i���� ;���1 �� �U �����% V7��)593  ���	��%� +����
 ,���%���%  �,����  

�� ) 	:��41.(  

;�WZ� �	��� 
[��Q\ =�� ��      ��� � $��(* =��U ���� ���	%���� ���

 ��B ;�WZ�FRAP      ��,�WB 
+�����,* =�	��,\ �,�* ;�WZ� +��: $B

     V7�) ���	%����� ���B K�� 0�61 � o�Wj� 
��� G���� ,E�� � =�U

�U    ;	�� ,����E�,�9h��� ��>��� �� ������� �� ��Shimadzu-uv3100 

 i�� ;�1 �� =\�^ ��?B �A��593 .	: �	%��A ,���%�%  

��A 0�,1 �� 
G�%���] ��A   �����] g�W
 �� ��-��� �,��   ��� �

X�) =���h� $� $�?8U u%,� �� �������    �������� ��� 
Oh� .	: ���U

   V���: ��� ^����,�%�� ��1000  $�-�
� �� ���    �	�) ���A �����b\ 


 ��B ;�WZ� �� ���	%���� +�5J������ 061 � 	��,�FRAP   � o��Wj�

 i�� ;�1 �� �U V7)593 $%��% V7) =��5* �� .	: �	%��A   ��� � ��

�� ������� ��%U �WB ��E,m 
���	%���� �2Z2�  ��A ����b\ �%�	��B�

 	���A tj?� ,��J �� ;���,9�� g�] ,� �,E ��� �pW8 ��26� ,�

��,� 3��* ��,� 
[����U =�� .	:   $�()��� �� O\ � +6
 [����U ���

) 	: 3�I%� ���� ��42.( 

 3,�% �� ������� �� �	�U ��� $� G�Cb1� 
$W],� =�,AU ��  ��<�E� 

SPSS )SPSS Inc., Chicago, IL( ����U �  ����U ���ANOVA 

 �2
χ $���-� �() �   �����%   .	�: ����,�05/0 < P    �����U ,�p% ��

�25� 	: �-W* ���.  

  

���
	 	
  

���� �	
�� 
������ ����	��� ���� �  

 ���%U ��J�5E        �� ����/C ���E,m ��� ��	�%������ 	�H��) �%�	���B�

�� 	��B�,\ 	�J�* �� �,���W)  �� ,��,� (	��� F�_J�2�J68 .��� 	H��  

���� �	
�� ��� ����	���  

��%U ��E,m    ,���,� $�WA�	� �� +6
 ��A �%�	��B�564    ,�� ;����,9��

��,� �� $WA�	� �� 	5� .��� ,��J    |,�: $�� ��	C� =�� $5J�D� ���� ���

 ;�	)1 .	�U ��� $�  

  

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


$'&("  ��"  

����  
���� ��
��  ��� ��� ��������

(���  �� !����"��) �$���� %� 

�!�
  564  

,- ./�  100 ��1�  23 #24

#245�16  

1108  

500 ��1�  23 #24

#245�16  

741  

1000 ��1�  #24

#245�16 23  

553  

2000 ��1�  #24

#245�16 23  

703  

4000 ��1�  #24

#245�16 23  

624  

./�  �3 ���./�

� �! ,& 7��  

500 ��1�  23 #24

#245�16 

436  

  

 �)� �*��%#�    
+������ ,+!�-" �&�     .�(+* ��� �+% ���+� �

SGPT /SGOT /ALP  

 ����U ����%ANOVA   ��25� �����U .b�A�    ��<��� ,�p% �� �� ����  
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����� ��	� 
���
� ���������� �������� ���� �� ��� ��� ���� ���	 ������� � 

 ����2 �)� .#�  
������ ,!�-" �&� .�(* ��� �% ���� � Alkaline phosphatise )ALP(/ Serum glutamic-pyruvic transaminase 

)SGPT (�Serum glutamic oxaloacetic transaminase  )SGOT(  

����  ALP )mg/dl( SGPT )mg/dl( SGOT )mg/dl(  

�!�
  0/95 ± 0/200  0/70 ± 0/90  0/51 ± 5/165 

,- ./�  100 ��1� #245�16 23 #24 0/71 ± 0/206  0/67 ± 8/97  0/91 ± 0/196  

500 ��1� #245�16 23 #24  0/108 ± 0/243  0/45 ± 7/67  0/57 ± 0/143 

1000 ��1� #245�16 23 #24  0/110 ± 0/190  0/40 ± 0/77  0/92 ± 0/199  

2000 ��1� #245�16 23 #24  0/62 ± 0/159  0/28 ± 5/49  0/130 ± 0/173  

4000 ��1� #245�16 23 #24 0/99 ± 0/192  0/67 ± 0/88  0/38 ± 0/206  

./� � �! ,& 7�� �3 ���./�  500 ��1� #245�16 23 #24   0/49 ± 0/223  0/40 ± 7/85  0/63 ± 0/180  

86 91:��1�  0/88 ± 7/204  0/54 ± 6/80  0/76 ± 8/180  

ALP: Alkaline phosphatise; SGPT: Serum glutamic-pyruvic transaminase; SGOT: Serum glutamic oxaloacetic transaminase 

  
}�� ��J�5E G�,��~*  ��<�%U �� F�    ���	�%� �	�6B ����    �� �	�: �,���  

 +��������������6
Alkaline phosphatise )ALP 
(SGPT   

)Serum glutamic-pyruvic transaminase � (SGOT   

)Serum glutamic oxaloacetic transaminase��,� =�� (  ��?% ��

) ��	%05/0 > P  ,�`� .(���    $�%��	2� r�W�j� ����    ��� ,�� ����B �

 |�D�SGPT 
SGOT  �ALP  ;�	) ��2 .��� �	�U  

 1��)� �*��%#�  
������ ,!�-" �&� �2� �3�'�4&5 ��� �% ���� �  

$�E�� }�� 	6B �^�J�*�\ �E�� ���,� �     � ��	�% ���?% �� �9�^�J�*��\

��,� =�� �25� ����U G���* 
��      ��:�	% ���)� 	���: ��,�� �� ����

)05/0 > P.(  

  

&'�  

 
$5J�D� =�� ��70  �� ���� K��7     � 	%	�: ����-* ������ ��,�

 �� ����� �Z*��� $%��	2� ���  =�,��B .	2�E,� ��,
 ���B ����  ��

 
$5J�D� =��100 �W��  3,��W�B ,� 3,� =�,�?�� ���� 4000 �W��   3,��

 3,��W�B ,� .���     $���� F�� ������ ��Z* ��,�� F� 
=�2T��   ��� ��

���/C � $%��	2�   ��� ���B ���� 500  ��W��     3,���W�B ,�� 3,��  ��,�


��<%U |�D� 
$5J�D� =�� �� .	2�E,�   +���: �	6B ���ALP 
SGPT 

 �SGOT     ,������\ 
$�WA�	� =��� ��1 .	: �������     =��� �	�6B ����

��,� �25� ����U G���* 	��: ��,� �� ����� �Z* ���  ��?% �� ����

��<%U �� ����Z� [��<E� � ��	% .�:�	% ��)� �	6B ���  

$5J�D� ��  4��* �	: 3�I%� �Nazrul-Hakim    $�B �����9�� �

�W\ ,`� ���,� ��p2� $�  	��h\K �� �	: �	) $%�� �  $�%��	2�   ����B �

 ��� ,�30 K�� 
	: 3�I%� ,% ���,ZH K��    ����-* ��,�� $� $� ��

 ��<�� $� ���/C �� ����� �Z* � 	%	:0 
500  �1000 �W��    ,�� 3,��

 3,��W�B F* G��H $����    �%���� +�A�� ^���� �� O\ .	2�E,� ��,


K�� 
���/C  G	� $� ��72   O�\ � 	�%��� $�E,� ,p% �Z* �C��  ��

��<%U .	%	: $�?B �U  +��: �	6B ���Alanine aminotransferase 

)ALT � (Gamma-glutamyl transferase )GGT���	��%� (  �,����
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Evaluating the Liver Toxicity of Hydroalcoholic Extract of Momordica Charantia in 

Male Balb/C Mice 

 
Hamid Nasri1, Saeed Mardani2, Mahmoud Rafieian-Kopaei3 

 
Abstract 
Background: Momordica charantia (bitter melon) is known for its hypoglycemic effect and widely used for the 
treatment of diabetes. This study other than evaluating plant antioxidant and its effect on blood antioxidant 
capacity, examined the effects and safety of bitter melon fruit in laboratory mice.  

Methods: 70 male mice (2-3 weeks old, body weight 25-30 g) were randomly divided into 7 groups. The mice 
were acclimatized to laboratory conditions for 7 days and at day 8, they were dosed intraperitoneally (single dose 
groups: 0, 100, 500, 1000, 2000, 4000 mg/kg and the group which was treated for 7 days: 500 mg/kg/day). Mice 
were then observed for 72 hours before they were scarified, immediately livers were taken for histology. Serum 
samples were assayed for liver functions [alkaline phosphatase (ALT), serum glutamic-pyruvic transaminase 
(SGPT) and serum glutamic oxaloacetic transaminase (SGOT)]. Blood and bitter melon antioxidant activity was 
measured. 

Findings: All single dose groups showed normal behavior after the dosing and no statistical changes were 
observed in all liver parameters including for SGOT, SGPT or ALP (P > 0.05). Lab data were shown as follow: 
ALP = 204.7 ± 88.0, SGOT = 180.8 ± 76.0, SGPT = 80.6 ± 54.0. Histological examinations revealed normal 
organ structures. Antioxidant activity of bitter melon was 68% and blood antioxidant activity was 564 µmol/ml. 

Conclusion: Doses up to 4000 mg/kg did not have any effects on the mice liver functions nor its histology. We 
suggest more studies with different doses. 

Keywords: Momordica charantia, Liver, Alkaline phosphatase (ALT), Serum glutamic-pyruvic transaminase 
(SGPT), Serum glutamic oxaloacetic transaminase (SGOT) 
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�����  

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

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

.� ���� ) ����1 ��	���� 1�2 .(8  % 62�*� �7	�10    	� 6���9 ��7	�

.� *�:	� 2	 �	�� 1��; ) ���2   ������� ��� 6��=>�� 	� % (4-2   *��2*�


��� ) �;2 *A4-3.(     ������ �%��&� ���C �	���� 1�2 D
+2 �� *:2

����C '�; %� E*F % �;2 .� E*G *� ��C ) ��*:5   ��	2��� ���2 �(

.� ���� IJ        % �	� 6���K�J 	����� ���(� '��; 1����� .�>- �� ���

) �	2� ��*- ���%�&�6-5   6���	� ��� 6	���� 1�2 92 .�M�� �7	� .(

	NA �.$2*A��N�) �1O�� N���A P��� ��A2%	N��   % ����� 	� 1A	��� Q�

.� ���R� ,��2	����J Q�	NA 1��K�J ) �����9-7  	����� �� ��	2�� 	� .(

) �J�� U2�V ��A2%	N�� 6��	� ��5  �	2� 6���;�O���2 .-2*V 6��	� �(

.� ��   �9��;�29W .$�O;%*A	W �9%*�2 �� �9�� .-2*V ,	�7 �� ��2�A

.:�����  �� % �JManipoulation  1�2 92 �� *J .���� .��R�� *�9

) �	2� .�2	2�)*G % U�C X��>� �Y%	 %�11-10.(  

�(��Z� ���� [���2 ��J��>�V *� ���  2	 Y%	 %� 1�2 �� .����� �

 ��      1��2 	� ��(��Z� ��� ��R�A \���� ��"� [���2 ����� ��*� ����]� IJ

�*; 62	���� �� ��� ��A��>��; 	%*� ^�� 92 �	��   ���� Y	2N: ��J

   ��� ��� .�2	���� 	�_- �� �(��Z� �� [���2 [%N� *� % ����]� IJ �� 2	

.� ���`A ������ ��� 6��	� Y%	 %� *J ) ���12(.  

  

��� 	
  

�(��Z� 1�2 ����W �    '��; ���� 1��	%*) 92 �*a�1390     ��b�;2 6����$ ��A

1391 ��a���	� �� ����� �(V2*� 62	���� �%	 *�    *R�� .J�a�"�2� ��J

�>��� 92 �(��Z� [���2 �2*� .�� [���2 6��*�     D��� 9���� c=�C2 �

 �M�� �*� �� 69 P��� �(��Z� �� �%	% d�2*� .��18    ����e	 �'��;

�&'�(� �!��� 
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�*� �� .�>����� [	��; f�!"A ��(��Z� 	� �     g=�� ��� ������ �

  '����() *����+ % '����() ,	����7 ����� ������� ,�����*- ���%����&�  

 )90 < Forward flexion �50/0 < Ext Rot  % P�����]� �����;  

Int Rot �*R� �- 	�  % '2*��; ��JL5     [��� ���)*G ��� �*��:	� �(

   % Q����	NA �.$2*A�����N�) P������ �����A2%	N�� 6�����	� ����� U2����V  

Nonsteroidal anti-inflammatory drugs )NSAIDs  Pi2��- % (

6 .��� .-2*V 6��	� 92 P�i 6��9 �>bJ 

g=�      ������ .�
�i .�-2*V ����:*J P��� �(��Z� 92 j%*C ��J

����� *�:	� �	����  �� .���i .a>�O� �� 	*O� .a>)		� Pk� ���� �

�	���� �	���� ��N�*� .� � I>��; ��J  ���>��; .���A��%	 ��J

  .a
���- �(���� �(��Z� 92 j%*C 	��(� �����) ��l�A��%	 ��*A	W Pk�

�]��; % .��� .-2*V 92 P�i ��� �� 	� ���� Q�	NA � 

.�2	���� .� �(��Z� �	2% ��     *�J �	��� 	� P���� m�e�A 92 n$ �����

        o��;2 *�� ���(��Z� ��� �%	% d�2*�� 92*�-2 ,	��7 	� 6��	� Y%	 %�

     % .$�O�;%*A	W .�-2*V �%*�: %� 92 .�O� �� 	���� m�V*A % �;2�C	�

Manipoulation        92 n�$ ��%*�: %� *�J 	� .����� I���]A .���R�� *�9

 �����(� �   [*�) �P����    �	2���>�;2 ���JSimple shoulder test )SST % (

American Shoulder and Elbow Surgeons )ASES� �2*� (� 62	��� 

�OA�P  p��*� ,��=G2 %��q    .���*:  

����(� �2*�      �%	 �>���"� ��(�e% 	� 	����� ������ ,��*- �

.� 	2*i .���7  % �)*:4    ���q '��() *�+ % '�() ,	�7 �� ��*-

.�  :��Abduction      [2���2 .�)*G ,���*- .����2�A ,	��7 ��   ���J

 ��(��e% 	� .����i�)Supination �Forward flexion  ,	���7 ����

[2��2 ,��*- .���2�A      C*�� ���
V ��� .���i�) ���J    ��� j	��C ��� #

 X��	W �� .��- 	� ���� #C*� 62N�� ,	�7      	2*�i ���A 	���� 	� ��J

      �	���� ,	��7 ��� P�C2� ��� #C*�� % ��>�2�  ����29 �   .���� �

�*R� 1�*AM�� .� f!� �� �2     	� .����;*� 6W ��� 2	 #>��� ���2�A

      ������� P���� ��� ��� s��*(A �����V *�t>� �1�e   ,���*- �

   �j	��C ��� #C*�Abduction  %Flexion      P�� 62���� ��� .�2��i

     ��&A ��� ���� ,	��7 1�2 �� .-2*V P�� .��� ���� '�() ,��*-

   % .����� .���R��Beach chair position     '��A	�$ 92 ���b>�;2 ���

  .�� [����2 ���� . �!"A .$�O;%*A	W .b
C     '��A	�$ n��; % ���

��-�� 	� .�2�i  �Anterior soft spot      92 ���b>�;2 ��� % ���� �����2  

Co ablation vand )Arthero care, USA  % '������ N���
�	 (

6���a�� .� [���2 ���� ��J .���*:  

n$    ����2� 6���� P���� �P��� �9�;�29W 92 �    ����� ,���*-

 .;	*� �����2� �� .A	�7 	� . �    	��� ������ P��� ���� ,��*-

���*��a   .��� [�����2 ��$�O��;%*A	W .��;	*�   �%*��: 	� .���)*:

Manipoulation    D���A*A % �	2���>��;2 �����OA 92 N����FEAR 

���b>;2      ,	��7 ��� 	����� ��� ,	�7 1�2 �� \��Supine  �%	

 	2*i �!A  ��>�2 �P��� .
� % .��R�� 92 �(� % �)*: 2Flexion� 

 n���;Extention�  ���(�Abduction   ,����*- ������R� 	� %

External rotation % Internal rotation [�����2   92 ���(� .����

   .)2*:�����2	 �.�����>-2 .��a>)		� .��;	*� ���RV �P���� [����A2  

[���2  .��  

 n$ '%2 D� 	� 1��K�J % .-2*V P�� 92 P�i 	���� �	� 62N��

 *b� �� d;�A �.-2*V 92��J�"�  ��q % �����; ��(��Z� 92 j	�C *:

�� ,	�7 1�2 �� \���*: .� �>;2�C 	���� 92    d�C ��� �%	 �� ��

 1�� j	��10-0��=� 2	 ��C �	� 62N�� �   PO�� 1�2 �� .��� �	2u:

v	N� ��� �� ���J� 6�"� �*A  % �	� 62�]) *b7 ��� \��� *>"�� �	� �

10  � % ����� 	� A P��i *�+ �� 2	 ��	�      *�O) ��� �*�) ��� ���- 	

.� 6�"� ��>b�� ."���C .�2�  

	�  	2*i ����(� �&A Iw�� P72�) �� 62	���� ���(� ,�(V2*�

��J �2*� .$2*A��N�) % ��>)*: �      1�O�� ��7*) 1���%2 	� ��R�W

.$ 	� �n�; .�� ^%*�  Pi2�- .��R� �*�:12 ) ���30 -12  (���

  [*��) �������(� [�����2 1���e  ����JASES  %SST 6W �2*���  ���J  

�OA�P ���*:.  

��2� �6�����$ 	� [*��� 92 ���b>��;2 ���� ���J  	2N��)2SPSS �!����  �20 

)version 20, SPSS Inc., Chicago, IL( 6��9W %   �	���W ��J2
χ �

Independent t �Paired t �ANCOVA� .a>������J Pearson �

.ZC 6��;*:	  %Wilcoxon ���� ����]�.  

  

���
	 	
  

 �� 1�(V2*� P� 92 �2�(A ���a���	�76   ��(��Z� 	� 	�_- d�2*� 	����

��>�2� 2	  ��2�(A 1�2 92 ��60  .���2� ���e	 �(��Z� 	� ��*� �� *b�

 ������R� 	�25  �%*��: 92 *��b�Manipoulation  %27  �%*��: 92 *��b�

.���$ ���$�O���;%*A	W �9����;�29W ������; ����� Pi2����- �*����:  �  

.��>�2� P��� 

�>)��     92 ,	���� .$�O�;%*A	W 1��- ��J7     P���� .:	��$ �	���

) E�� 	�A�A%	Rotator Cuff �(10     �E��� 	�A��A%	 92 .�"!� .:	�$

16  ������ ���%�����A ) n����;Biceps tendinitis % (16  D����*!A

.����� .)%*_+ 

        �%*�: 	� ������(� X���>� % P��� 92 ��(� % P��i ,2*��� d;�>�

 % .$�O;%*A	WManipoulation  '%�V 	�1 .�;2 ���W  

     62���� ��� ������ ��� =>�� 62	���� 1>)*: *w� 	� ��   ��%*�: ���

     �%*��: 	� ������(� X����>� % P���� 92 ���(� % P���i ,2*���� d��;�>�

  % .$�O���;%*A	WManipoulation   '%����V 	�2   �����;2 ������W

'%�V)  ��J3  %4.(  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 376� �! /�  "��#$��� %���&1395 287 

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

  

 ����1 ���	 �
 �
 �
��� ��� �� ��� � ��� ������ ����� � �����  !"�� � �#��$� .  

Manipoulation  �����P  �� ��� � ���

 ���� �� ���
Manipoulation 

������� �!  �����P  �� ��� � ���

 ���� �� ���

������� �!  

 �����P �"�	��  ��� #�	�$ %

 �� ���� �� �� ���  

����  
 
 

�&'�� 

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

25 27 

 53/1 ± 70/6     96/3 ± 09/1  001/0 < -�. /� 0� ���  
41/1 ± 66/8 76/0 ± 20/10 001/0 < 35/1 ± 60/8 64/0 ± 77/10 001/0 < 001/0 SST  

30/9 ± 36/30 26/6 ± 06/75 001/0 < 05/9 ± 92/33 04/4 ± 68/80 001/0 < 001/0 ASES  

57/9 ± 25/59 88/8 ± 40/150 001/0 < 98/8 ± 40/58 51/7 ± 11/161 001/0 < 001/0 < Abduction  

54/5 ± 00/10 24/6 ± 40/38 001/0 < 75/6 ± 40/10 81/7 ± 51/48 001/0 < 001/0 < External rotation  

51/7 ± 55/55 81/7 ± 20/151 001/0 < 20/8 ± 40/54 00/7 ± 81/154 001/0 < 075/0 Forward felexion  

3/93 1%234�� �5 �� %7/3 �� %
 �5L5 

L5 4/44 1%T10 8 1%T7 2/22 1%
L3 7/3% 

006/0  92 1%234�� �5 �� %
8 �5 �� %L5 

L5 60 1%T10 24 1%
T7 4% 

001/0 584/0 Internal rotation  

19/18 ± 20/123 81/15 ± 00/340 001/0 < 72/16 ± 81/124 48/16 ± 44/364 001/0 < 001/0 < ���
 7�435 -4  
07/1 ± 36/7  84/0 ± 28/2  001/0 <  17/1 ± 33/7  78/0 ± 92/1  001/0 <  122/0 ��� ���8�   

SST: Simple shoulder test; ASES: American Shoulder and Elbow Surgeons 
  

 ����2� ��� ������ ����� � �����  !"�� � �#��$� . ���	 �
 �
 '���
 �� (��� )����*� �
 �
��� ��� �� ���  

Manipoulation  �����P  ��� � ���

 ���� �� ��� ��
Manipoulation  

������� �!  �����P  �� ��� � ���

 ���� �� ���

������� �!  

 �����P �"�	��  #�	�$ %

���� �� �� ��� �� ���  

����  
 

�&'�� 
��� �� ���  ��� �� ��� ��� �� ���  ��� �� ��� 

8 10 

 88/0 ± 25/4  001/0 <  76/1 ± 70/6  003/0  -�. /� 0� ���  
40/1 ± 37/8 88/0 ± 25/10  001/0 < 47/1 ± 80/7 51/0 ± 60/10 001/0 < 120/0  SST  

84/8 ± 61/30 11 /± 37/74 001/0 < 86/0 ± 66/28 67/3 ± 85/81 001/0 < 003/0 ASES  

64/1 ± 50/57 25/11 ± 25/151 001/0 < 99/6 ± 00/56 74/6 ± 00/157 001/0 < 146/0 Abduction  

62/4 ± 50/7 34/5 ± 00/35 001/0 < 67/5 ± 00/11 67/5 ± 00/49 001/0 < 001/0< External rotation  

55/7 ± 00/50 34/8 ± 75/148 001/0 < 8/43 ± 00/56 99/6 ± 00/154 001/0 < 549/0 Forward felexion  

7  �� 3�� 9$ 1%234�� �5 �� 3��
 �5L5  

 �5 �� 3�� 2�T7 13  �5 �� 3��
T10 13  �5 �� 3��L5  

001/0 10 %234�� �5 �� 3�� 4  �5 �� 3��T7 13  �� 3��
 �5T10 13  �5 �� 3��L5 

006/0 799/0 Internal rotation  

51/18 ± 00/115 27/19 ± 00/335 001/0 < 18/14 ± 00/123 14/14 ± 00/360 001/0 004/0 ���
 7�435 -4  
  64/0 ± 87/2  001/0 <   82/0 ± 30/2  001/0 < 125/0  ��� ���8�   

SST: Simple shoulder test; ASES: American Shoulder and Elbow Surgeons 
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 ����3�#��$� .  ���	 �
 '���
 �� (��� �*, � (��� )����*� �
 ���-� � ��� �� ��� ����� .Manipoulation 

 �����P 
.�	�� �� /��� �&0 .�	�� �� /��� ����   

�&'��  17  =n 8  =n 

828/0 72/0 ± 17/10 88/0 ± 25/10 SST  

715/0 86/6 ± 38/75 11/5 ± 37/74 ASES  

376/0 18/1 ± 82/3 88/8 ± 25/4 -�. /� 0� ���  

750/0 90/7 ± 00/150  25/11 ± 25/151 Abduction  

060/0 12/6 ± 00/40 34/5 ± 00/35 External rotation  

291/0 52/7 ± 35/152 34/8 ± 75/148 Forward felexion  

289/0 
8/11�5 �� % T7 16/17 �5 �� %T10 16/70 �� %

 �5L5 

25�5 �� % T7 15/37 �5 �� %T10 15/37 �� %

 �5L5 

Internal rotation  

288/0 93/13 ± 35/342 27/19 ± 00/335 ���
 7�435 -4  

012/0  79/0 ± 00/2  64/0 ± 87/2  �� �� ��� �$��� �38:   

SST: Simple shoulder test; ASES: American Shoulder and Elbow Surgeons 

  

 .��R� ,2*��) �(��Z� �	�� ��J*�t>� 1�� p��A	2SST  %ASES �

.$ 	� s
>!� ,��*- 62N��     % P��� 92 n�$ �	� 62N��� �.��R� �*�:

   ��� .�-2*V) �%*: �� (.��R� �	�Manipoulation   ������� �n��V �(

p��A	2 1��K�J % D��+ ��; �*�:	�   .���R� PC2� �� #C*� 62N��

      ��� #C*�� 62N��� % D���+ ���; �*�:	� ������ �n�V ��%*: ��

        ����:2�V .�ZC 6���;*:	 '��� %� P�O�"A ��� �P��� 92 P�i PC2�

 '%�V) �� .;	*�5.(  

 �1;) .�� ��J*�t>� p��A	2SST  %ASES   P��� 92 P��i 6��9 �

  .�$ 	� % P��� 92 P�i s
>!� ,��*- 62N�� �.-2*V   ��R� �*��: �.�

  6����9W ���� N���� *a����O� ���� (.����R� �	� % P���� 92 n��$ �	� 62N����

Pearson  �����; '%�V) ����6.(  

  

23�  

 Y%	 %� 1�� �� .(; ��(��Z� 1�2 	�   �	����� 1��2 6��	� �2*� X�2	

����]�  *:2 ����W �;� �� X��>� �� �V�A �� ����R� 	� % ��� [���2 �2

  ������V 92 �	������� 	� .$�O���;%*A	W Y%	 �����   Y%	 *���� ����J

Manipoulation   ��J*�t>� ._(� 	� ��2 ��2� 6�"� �*A*� .��R�� *�9

      1��2 	� ����� [����2 ��J��>��V *�� ��� .���� ���9 Y%	 %� ,%�bA

����W ,	�7 �� Y%	 %� 1�2 	�� 1��%2 �2*� ��(��Z� 1��%2    I�J ��� *a�

.���� ����]�  

  

 ����4�#��$� .  � ��� �� ��� ����� .�0"1!��2�3 ���	 �
 '���
 �� (��� �*, � (��� )����*� �
 ���-�

 �����P  
.�	�� �� /��� �&0  .�	�� �� /��� ����   

�&'�� 17  =n 10  =n 

277/0 69/0 ± 88/10 51/0 ± 60/10 SST  

257/0 20/4 ± 99/79 67/3 ± 85/81 ASES  

993/0 44/1 ± 70/6 76/1 ± 70/6 -�. /� 0� ���  

026/0 01/7 ± 52/163  74/6 ± 0/157 Abduction  

809/0 82/8 ± 23/48 67/5 ± 0/49 External rotation  

652/0 17/7 ± 29/155 99/6 ± 00/154 Forward felexion  

309/0 9/5�5 �� % L3 18/11�5 �� % T7 14/29 �� %

 �5T10 19/52 �5 �� %L5 

40�5 �� % T7 130 �5 �� %T10130 �� %

 �5L5 

Internal rotation  

291/0 59/17 ± 05/367 14/14 ± 00/360 ���
 7�435 -4  

054/0  68/0 ± 70/1  82/0 ± 30/2  �� �� ��� �$��� �38:   

SST: Simple shoulder test; ASES: American Shoulder and Elbow Surgeons 
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 ����5��� �
 ��5�6� 
�"� .�7�*8�� 9��2�� . ��: �*1;2 �6< )"*!�	� .�7* 

�4��5 ����  675  .�	��  89	0 .�� %�&��� �&9�� �:�� �� ;:�< =�>&�   

001/0 < 126/0 471/0 589/0  ---- ASES �$��� 

005/0  181/0 985/0 279/0  ---- SST �$��� 

001/0 < 965/0  969/0 729/0  ---- -�. /� �<= ��� 

001/0 < 365/0 242/0 453/0  ---- Abduction �$���  

001/0 < 301/0 239/0 942/0  ---- External rotation �$���  

078/0 936/0 301/0 698/0  ---- Forward felexion �$��� 

405/0 550/0 470/0 284/0 001/0 < Internal rotation �$���  

001/0 < 509/0 113/0 882/0  ---- �$��� ���
 7�435 -4 

065/0 212/0 012/0 088/0  ---- �� �� ��� �$��� �38: 

���J� #���� �2��2 *  	2�]� �P .�(� �	2��) ��>�J 6��;*:	 	�  	2�Underline ��� .(��2  
SST: Simple shoulder test; ASES: American Shoulder and Elbow Surgeons 

  

Neviaser % Hannafin     ����� �	����� �2*�� 2	 ��
-*� 	�R�  �

) ���*� s�7�A �����13� !"� .( �
-*� �   .��	��A 9%*� ��� �

� !"� .�;2 .>�*- ���%�&� 6%�� �	� �
-*� � �
-*�) %� �  �

  92 .�����*A (6�9 y���Synovitis  %Contracture  �����%	 #���$  �

  ��
-*� .��;2 '����   ��
-*�) ��; �   ��
-*� (��9 y�� �   % z��
� �

   ���*- ���%��&� �� P b� �V�A P��i .>b; 92 	���� .
72 ���O�

.� �
-*� .���� �
-*� �(6�� U%{) [	�R� �   �	� ��� �;2 .��N� �

.� Pi2�- �� .� ,��*- 	� .��	�A ���R� % �;	    .��>b�� c��bA2 ��2�A

I��]A ��� *:2       .�� '���>-2 ���;2 PO�"� .������ �����   6	����� �%	

�(��Z� �
-*� 	� �*e�- � �>�2� 	2*i ��C �	���� �; �� %� �   .��2  

.$ 	�     ���� ����� ��� 6��� �.-2*V P�� 92 n$ '�; �� �*�:

  % ����2� 6�"� �%*: %� *J 	� .&e2% ���R� �(��Z� �	�� ,2*�� [��A

.� 6�"� 1�2  P�� �	2� '��>-2 �� �J�    1��2 ��� �����9 ��� .-2*V

���>� 1�2 �� 1�2 �2*� ��2 ����� ��*� 62	����   .�]Z�� �*��:    ������ *�A

��*O� �)��	� .���	� �� .�2	���� �� 62	���� 1�2 �;2 [9M  ����]� ���2

 �	%� 6��� .G �� �� �	2� ��V% 6�O�2 1�2 �� 2*� \����   ��	����� �

���2� �� �*)    .����� �>�":*� .�(��G ,��*- �      *�k�2 6���� *�>R� ��>��2

 �� ���� .$�O;%*A	W �%*: 	� ,2*��Manipoulation .$ 	�  �*�:

.� I� 2	 '��>-2 1�2 ����; �� .���  

.� �.$�O;%*A	W �>)�� ��2�A  .��J      �	��� 	� ��� ����� �>��2� N���

�(��Z� 62	����   .�_(� |=72 6�O�2 �}� C �� % �� *�{ *e�- �

6W 92 ) .��>�����; Pk� �JSynovectomy    [��%����; 6��]>-2 �2*�� (

��� .��A��A �� �	2� ��V% ) n�;Biceps tenotomy   ���2�A .�� �� (

IJ ) �;2 ��� [���2 IJ 62	���� 1�2 	� % ��� [���2 6��914 .(  

  

 ����6 )"��3 �� �
�?�!� �� ��@ .�7�*8�� A*� 9��2�� .Pearson�� )�;� �� ��� �� ��� .�7�*8�� BC�
� � ��� �� ��� .�7�*8�� B)"�! . .�7
* 

 ��� 	  =	��

�4��5  
ASES  SST  Abduction  

External 
rotation 

Forward 
felexion 

 ?	@�4 �@

�$	A 

 ��� ���

��� �� 

  

×  × × × × × × × >� 

× 279/0 - × × × × × × ASES 

× 096/0 521/0  × × × × ×   

× × × × × × × × -�. /� �<= ��� 

× × × 383/0 × 277/0 401/0 × Abduction 

× × × × 358/0 327/0 372/0 × External rotation 

× × × 277/0 327/0 633/0 549/0 × Forward felexion 

× × × 322/0 330/0  597/0 557/0 × ���
 7�435 -4 

× × × × × × × × �� �� ��� �$��� �38: 

 *���J� #���� �2��2  62N�� �r  �	2�� 	� ���>�J050/0 < P �×  ���(� ��050/0 > P .�;2  
SST: Simple shoulder test; ASES: American Shoulder and Elbow Surgeons 
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     ����� �2*�� ��� .����	� Y%	 %� 92 ��� ~�J    �	��� ������ �

    ��� �%*�: 	� ����>!����C .��>��� �	2�� 6%�� ���>)*: 	2*i .;	*�

�(��Z� 	� 62	���� v	N� ���� �e	�� ~�J �*e�- �   ��� ~�J 	� �2

     ��J��"� N��� ,��(��Z� *���; 	� �>)�� 1�2 % �"� ��J�"� �%*: %� 92

2�� �� 1�2 *� .��� �;2 ���  ��- 	� % ����� 
��� �	5/0   ��7	�

) ��>b�� c�bA2 �;2 1O��12   ���V ��;2 1O�� �	2�� 1�2 �>��2 .(

   ����2� �,M��]� *�� �	%*� % ������     6��"� 2	 �	2��� 92 .(��;% �

.� ) ���� .a>)		� % .a>�O� .�J�15) .� � X
) �(16  .:	��$ % (

 ) E��� 	�A�A%	17 	� (Manipoulation      c��bA2 ��;2 1�O�� �����

���� .$�O;%*A	W N�
�	 1�- 	� .�>b��    D� � ��V�>� ���� ������ �

.� % ��� .�2�i '���� ,	%��� 	� �	=�N:W   .�a>)		� % ���� .A��q

) �;2 ��� Y	2N: 6W18 .(  

��  ����� ��� 62	���� 	� ���� �%*:*�9 �� ������ �� =>�� 62	��  �

I��]A �� *:2 .��>�J ��9 y� ���� ����     �������q % ����%2 ��� ��9 y� �

.�� ��ObA 2	 62	���� �%*: 1�2  ) ����19 ���2 �(  
����     1��2 6���� *�A

      ��;2 ����� ��V�A �	��� ^��e�� �� ������ �� 6��=>�� 	� �	����

)21-20 �4-3.(  

���(��Z� ����  ������]� ���� ������V ������ ���� �  6����	� X����>� �

   ) ��A�$�����2 % ������ ��� =>�� 62	���� 	� .$�O;%*A	W22  ����>� �(

        �%*�: .���C ��� ������ ��� 6���=>�� �%*�: 	� X��>� �� �;2 �>)*:

  .���	2�� ����9 ,%�bA IJ �	2�� ._(� 	� �� *:2 ����� ��A�$����2

*��: 62	������ 	� ���� ���;2 D����V���(��Z� .$�O��;%*A	W �%  �.��
() �

Abduction   ��� ��2� �*>�� ���R� ������ �� =>�� 62	���� �%*: 	�

�>)�� ���"� 1�2 �(��Z� � #�$ �   ��(��Z� �� d]) �.)*G 92 .�;2 �>b:

 X��>� �� �� �)��Manipoulation    % ��� 62	����� 	� 2	 .��R�� *�9

) ���� ��*� ����]� ����� 6%��23     	� .���*]A 	��G ��� 6�:������� % (

�(��Z� �� Q��ZA   .���*O� ��J�"� �%*: %� 	� X��>� 1�� .A%�bA �*e�- �  

     �2*�� .A%��b>� ,2*��� 92 6�:����: ,�(��Z� ��� �	��2 �K����

	*� ��>)*: ��� X��>� .;   ��(��Z� 	� .���2  �Baums   92 �62	��O�J %

Short form36 )SF36 �(SST  %ASES ) ������ ���b>����;224 .(  

Chen  	����(� 92 62	���O�J %Constant )25 �(Cinar  92 62	���O�J %

 ��J	��(�Constant  %University of California, Los Angeles 

)UCLA) (22 % (Wang  92 62	�����O�J %Adjusted Constant 

) ���*� ���b>;223 92 ��(��Z� 1�2 	� .(SST  %ASES  \���*: ���b>;2

    92 .��;2 .��>�� ����� �*O
�� *� *>"�� �	��(� %� 1�2 .���9	2 �� 2*�

y;�$ �.)*G 6W �� .J� ���; 	���� �2*� ��J g	� P��i % *A  *J \�;2 *A

 '%2�V �� �V�A �� �� ���5  %6� #�$ �� ~�J ����� .��:   .���C �

 .�� ��R�"�$ .������ .-2*V P�� .��R� X��>� �2*�    ,��(��Z� 	� ����

   6��;W 	��w�� ��� �����W      �����]� �2*�� *>�"�� ���
��i % *�A   �X���>� �

 .���� �9�;�	2���>;2 �.���9	2 ��J	��(�  

  .��(� 	��G �� �.-2*V P�� 92 n$ �	�    �%*�: 62	����� 	� �	2�

� .$�O;%*A	W �%*: 92 *>�Manipoulation      	� ��� ���� *�J .����

.$      *��2 1��2 .��"� ��J��"� �%*: %� 	� �	� 1�� .A%�bA �.��R� �*�:

.�   ����� .$�O�;%*A	W �2*� IR� ��&V	2 �� ��2�A   �
�i2% 	� ��>��2 .

  ����� ����� 9�� .-2*V P��]� 	� .$�O;%*A	W �� �;2 ��� ��J�"�

.�� P�� 92 �(� �	� #J�� ) ���26.(  

  .��(� P��� 92 P�i *�t>� 6��J 62N�� �� *�t>� *J p��A	2 6��  	2�

.� '��>-2 ����     �2*�� 2	 �����) 1�*>�"�� ��%*: %� *J 	� .-2*V �%	

� �� ���� �>�2� .�2	�����>�2� 2	 �*�:	� 1�*>�     [��� �1���K�J .���2

      ��� �D���+ ���; % n��V �1�; ������ �� .��R� ��J*�t>� p��A	2

�>)�� .� �� �;2 D��V �   .�*�: 	2*i �(��Z� �	��N�� ����W 	� ��2�A  

IR� �(��Z� ���%�&� 1�*A    62	����� I�� ���� �� �2�(A �.
() �

      ��>��2 ��� ��;2 ��(��Z� 	� ������ �� 6��=>�� }� C �� ��� �	2%

  .)����� '��>-2 ��J*�t>� *k�2 �	�� 	� .(Zi ���� �� X��>� �� 6��;	

.� #J�� 2	 �2�(A 6���    ������ I��- �'��- *J �� ��2 ��J�   �*>�"�� �

.� �� 
��i ��2�A���    .)��� A [��� ����%��&� 1��%� .���� *A   �9��;

 .�"� [���2 .7�C P�M� �� �� �;2  

.� *w� ��  Y%	 %� *J �� �;	Manipoulation  % .��R�� *�9

.� �.$�O;%*A	W �A6��	� ���2 ���� �2*� .�;��� % *q�� ��J  ����� �

.� '��>-2 �D�A*A 1��J �� .�����  �� 62	���� 1�2 	� .$�O;%*A	W �%	

   ��RV 	� ����� ,��*- % ��� �J2�C �2*�J �*>�� P�� 92 n$ �	�

Flexion      ����R� �.$�O�;%*A	W �%*�: 	� j	��C �� #C*� % .�2�i

 6W 	� ��� .�2	���� �� ���� �*>"��   92 ��JManipoulation   ���b>�;2

.� *w� �� ����R� 	� \���� �>�2� ��;2 ���     62	����� 	� X���>� ��;	

���V *k�2 	� ����� �� =>��     ��� =>��� *��+ 62	���� ����� �J   ��� ������

���� ��� �J2�C ����� �.  

  

�$����� � ��B   

[2*R� *>�� % .(!� *>�� 6���iW 92 2	 ��C *O"A DA2*� 6�:������  	�$

 .�*>&� 62	���� 92 �1��K�J % �	��W P�
&A % ��N�A 	� ��� �RV

.� 92*�2 ������� �	�O�J �(��Z� [���2 	� �� ��	2�. 
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Arthroscopic Release versus Manipulation under Anesthesia for Frozen Shoulder: 

A Prospective Study 

 
Amirreza Sadeghfar1, Alirza Said2, Ali Okati3 

 
Abstract 
Background: Frozen shoulder is a painful condition in which surgery may be helpful in case of failure of 
conservative treatment. In this prospective study we tried to compare two common methods of surgical treatment.  

Methods: Between 2011 and 2012, 54 patients with frozen shoulder were treated by one of the two methods of 
arthroscopic release and manipulation under anesthesia. The variables studied were postoperative pain, 
American Shoulder and Elbow Surgeons (ASES) and Simple shoulder test (SST) scores, range of motion in 
different directions and pain in the last follow up. 

Findings: All the patients in the two groups had significant improvement in comparison to preoperative scores at 
the least follow up of one year. The difference between the two groups was not significant in internal rotation, 
forward flexion and pain in the last follow up, but among the other variables, the arthroscopy group showed 
more improvement. No statistically significant association was found among the variables and diabetes, age, 
dominant limb involvement and sex. 

Conclusion: Based upon the findings of the present study it seems that both manipulation under anesthesia and 
arthroscopic release are effective treatments for frozen shoulder. 
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Comparing the Effect of Intravenous Acetaminophen (Apotel®) and Intravenous 

Morphine in Controlling the Pain of Forearm and Leg Fractures in Adults 
 

Marzieh Mollaei1, Mehrdad Esmailian2, Farhad Heydari2 

 
Abstract 
Background: This study evaluated the analgesic and safety effects of intravenous acetaminophen versus 
intravenous morphine in management of pain in forearm and leg fractures.  

Methods: This study was a randomized double-blind clinical trial conducted on patients (15-60 years-old) with 
forearm and leg fracture and moderate to severe pain (pain score of 4 or more). Patients were randomized in to 
two groups, then, 1 g of intravenous acetaminophen or 0.1 mg/kg morphine was infused in 100 ml normal saline 
to either acetaminophen or morphine group. The pain severity was measured by Numeric Rating scale on arrival 
and 30 minutes after drug administration. The adverse reactions were also recorded. 

Findings: 55 patients were entered. There was no significant difference in analgesic effect between the 
Intravenous Acetaminophen and morphine groups (P = 0.140), but, there was a significant difference in side 
effects between the two groups. (P = 0.014). 

Conclusion: Intravenous acetaminophen appears to provide a similar level of analgesic comparable to 
intravenous morphine in limb fracture, however, further larger studies are required. 
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Review of the Mechanisms of Caffeine Effect on Skin and Hair Health 

 
Hanieh Sharifian-Koupaiee1, Zahra Mollabashi2, Fariba Jaffary3, Mohammad Ali Nilforoushzadeh4 

 
Abstract 
Caffeine -a methylxanthine derived from purine- is found in the various plants (coffee, tea, cola) all over the 
world and is widely used in cosmetics due to its ability to penetrate in skin barriers. In this paper, the mechanism 
of broad effects of caffeine on skin and hair is discussed. Commercial use of caffeine in the formulation of 
cosmetics (e.g. sunscreen products) can effectively reduce Ultraviolet (UV) irradiation side effects and 
devastating UV induced free radicals. It inhibits phosphodiesterase activity, increases the concentration of cyclic 
adenosine monophosphate (cAMP) and augments apoptosis in damaged keratinocytes of skin. Caffeine inhibits 
cell cycle and induces apoptosis by inhibition of ataxia-telangiectasia mutated and Rad3-related (ATR), cycle 
ATR-chk function. On the other hand, Caffeine is topically used in shampoo as an adjuvant for hair loss 
treatment. Increasing the cAMP concentration caused by caffeine reduces the tension in smooth muscle near the 
hair follicle and leads to easier delivery of nutrients through blood vessels. It also prevents negative effects of 
testosterone on hair follicles in men. Most of currently used hair products contain caffeine. Detailed mechanisms 
of other effects of caffeine in this field are also discussed. 
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