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��w����-	� �� )12( . �i	��0 G���� �� ���� U����� �����	^�

*�H����  9��?N 	��� )	
( �� �	!��� @�- )12( .  

)	
�	'H�� �_6� �� 	!   `����� #�Multi-drug resistant )MDR  (

�w ����
I! )12 	�� �()	
�	��#	( �;	u� �� " �:�� �� �
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���	
�� �� "�
�I� $�	�- �6H	g� �� ���� "	!�	�6�
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   � �����>�� ���� )	,�� �G��x
! � @����8 �� �;	� �	�:.� ��R�

�
�+ ���
� "��� )��N���      *	�>�� � ��6H	g� ����� *��	�
�� �� cK6
� "	!

@����	% 	� V	
( ��� �	�:.� $�
>( �BR �	
�� "   )��� �G���x
! .

( *	>��        �	��#+ )	�,�� )��� ����	� h�K
m� $�K� �� �	�:.� $�
>

�
�+  �	�#+ y�	
� �� ���
�� )�� 	� � )��N���     *����� ��� ��	�
�� "	!

�- �
;�N �j� �� �6H	g� #� {��% "	!�	�6�  .  

     ��	�
( �*+ ��. � ��;�N )	�,�� "�	
-�� 9�� �� �6H	g� G��

 i	� �� (V) ��!?H� *	
��	
�� �� "�
I� *��	
��1392    p�m��( 	��

  .��
;�N ���/ ����� ���� ��
�	��
���+ ����� �� :
�� �6g/  

�6R��� 	� �� ��� ���� G��� �	� 9��    ��0�� ��� �A�!�[8 "

@����8 ��>-?8 O����     i	�� ��. �� ��� ����	
�� ��	
( "1392  ��

 ����
� �� � @�- "�
I� *	
��	
�� G��  *+ "	�!     ��-� �
�	��
����+ 	�!

��� ���� @��� ����� ����>�� ���	I0 � ��
;�N ���/ ����� �   "	�!

   @�����8 #� *��	�
�� �>-?8 � M�;��N��� �	�:.� @��
! �� @�- ��R

@[�� )�; �� � {��m
��    ��'� ����� @�- �0��. ��j�� G�
! �� �� "�

     ���R� )��� � @�����8 �� p�^� ��R� ���� �� �G��x
! .����N


� 	� � "�
�	� 9�� �� =���� �	�:.��
�+  �	�#+ y�	    	�� �)��N����

@����	% 	� V	
( 	� � @	A��	�#+ �� �6R���    $��
>( ��� �'I� ��	
�� "

    @�����8 ��	��:.� 7�%� �� ���^;�� )�� ���� �� .�- )��/� *+  "

�� {�	% �6H	g� #� �j� ����  .����N  

@���   U��
R #� ��6� ���6H	g� "	�!   #� @�	�
���� 	��� �p/���� U��;� � "��+

)��  ��?;�SPSS  �m�I�  "23 )version 23, SPSS Inc., Chicago, IL( 

�- $�K�( � ��?,(.  
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 ��6H	g� G�� ��459 �-#��+ ?��� �� "�
I� �	
��-   "���!?H� ��	���

     ����� ��
�	��
����+ ������ ��� :
�� �6g/ p�m�( 	� *	B��� (V)

   *��	�
�� G�� G�A�	�� .��
;�N ���/ ����� � �6H	g�5/10 ± 2/51   	��

�����  "96-15  .��� i	�204  ��# G� ���50   � i	��255    G�� ����

50    .��
�-�� �(Z	�� � i	�283  ) ����7/61    � ���� (�����176   ����

)3/38  .����� *# (����  

���
� G��
���  ��'/���  m� �� =���� �@�- @�!	�� "	!     @[��� "	�!

 ������; 	�191 ) ����6/41  U�'�� G��
��� .��� (����  ����
�    ?��� 	�!

  �������; 	� *�% �� =����330   �����)9/71     G�A�	��� .���� (�����

  ��6H	g� ���� *��	
�� "�
I� *	�# ���7/3 ± 1/10   ������ 	�� #��  "

10-4 ) ����� #��91   #� ���

� �����7  �#��191   G���� �����10 -7  #��  

 �177  #�  �� ���10  i��R �� .(#��1   � M��;��N��� "	�!��b
� U�#�( �

��� @��+ �6H	g� ��( *��	
�� ���
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)03/46      ���� ������N "#	�����R ������ )���N (������21  ���H�?��  
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*� �'����� � !�" . ��������
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��%�� +./���  

*�  

(���)  

50 <  )7/12 (26  )6/19 (40  )0/2 (4  )4/3 (7  )4/5 (11  )5/2 (5  

≤ 50  )3/13 (34  )4/22 (57  )0/2 (5  )9/5 (15  )5/5 (14  )2/1 (3  

���K� P 850/0 470/0 990/0 220/0 990/0 480/0 

, -  

���L@ )����(  

�.�  )8/19 (56  )6/27 (78  )5/2 (7  )4/6 (18  )1/7 (20  )8/1 (5  

�0  )3/2 (4  )8/10 (19  )1/1 (2  )3/2 (4  )8/2 (5  )7/1 (3  
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from the Patients Hospitalized in Alzahra Hospital, Isfahan, Iran, 2013-2014 
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Abstract 
Background: Acinetobacter infections are of nosocomial infections with a significant increase in antibiotic 
resistance in recent years. Since the infection in hospitalized patients, especially patients hospitalized in intensive 
care units and patients with secondary immune deficiency can be associated with high morbidity and mortality 
rates. Hence, the aim of this study was to determine the prevalence and patterns of antibiotic resistance in 
Acinetobacter species isolated from patients hospitalized in the Alzahra hospital, Isfahan, Iran.  

Methods: In a cross-sectional study, hospital records of all patients with Acinetobacter nosocomial infection 
who were hospitalized in Alzahra hospital during 2012 to 2013 were studied. The pattern of antibiotic resistance 
was determined in all the patients and isolated Acinetobacter were analyzed based on clinical and demographic 
characteristic. 

Findings: 495 cases with nosocomial infection of Acinetobacter were studied. The most antibiotic resistance was 
seen for ampicillin-sulbactam (21.1%) and amikacin (13.1%). In addition, the frequency of resistance to 
ciprofloxacin, cefoxitin, cefotaxime, and meropenem were 5.4, 4.8, 2.0, 1.7 and 1.3 percent, respectively. All the 
samples were sensitive to cefazolin, cefepime, ceftazidime, gentamicin, nitrofurantoin and tazocin and co-
trimoxazole. Resistance to amikacin was different based on the sex, hospitalization, ward and source of sampling; 
resistance to ampicillin was different based on the source of sampling; resistance to ampicillin-sulbactam was 
different based on the sex; resistance to cefoxitin was different based on the sex; and finally, resistance to 
ciprofloxacin was different based on the source of sampling. 

Conclusion: According to our study, Acinetobacter infection is one of the most prevalent nosocomial infections 
but a considerable part of samples are sensitive to general antibiotics. High sensitivity to general antibiotics 
probably is due to the source of infection. In the other hand, contamination with staff’s hands is the most 
common way for infection transition. Thus, programming for prevention and control of infection transfer must 
be done in all hospitals. 

Keywords: Nosocomial infection, Acinetobacter, Antibiotics 

 
Citation: Mostafavizadeh K, Mesgary A, Poorahmad M. Prevalence Rate and Antibiotic Resistance of 
Acinetobacter Species Isolated from the Patients Hospitalized in Alzahra Hospital, Isfahan, Iran, 2013-2014. 
J Isfahan Med Sch 2016; 33(367): 2374-80 

 

Original Article 



 

  

1 - �����	
 ��
���
� ���� ����	 ������ � ������	��  ����!" �����	
 � #$ ���% �
& #��� '�() ���!" *��+� � ������	
 ,
-�-./ ����!" '�() �
0��	
 � 1	��	 �1
�23	 �1
�23	 

2- ���� ��
���	
 ������	��  � ������ ����!" �����	
 � #$ ���% �
& #��� !��� � ���!" ,
-�-./ 56	
�" 7
�0�� � ���
8/ '�() �
0��	
 ����!"  �1
�23	 ���!"

1	��	 �1
�23	 

3- :�; ����� �
���	
 �����	
 ����!" 1	��	 �1
�23	 �1
�23	 ���!" '�() �
0��	
 ����!" � 

������� 	
��� 
: ����� �	
� �
��  Email: rabbani@med.mui.ac.ir   

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /367 ���� /� ��� !"� 1394 2381 

������ �	
�� 
�	���� ����  :������ 	���
11/7/1394 

�� ��� �� �� 
���
/367 �!�"/�#��� ���  
��1394  :���
� 	���
5/11/1394 

  

������  ��	�
� �
 ������
 �� ���� �
��
 ��
� 	 �� ��� ���� �� ��� ���  !"#� $  

Optical Coherence Tomography )OCT(  

  
������ �	
��1 
����� �	�� ����2���� �
�	�� ���� 
 �����2����  �
�!"#� ���� 
3  

  
  

�����  

:����� 	
 ��
�� ���� ��� �
�� �� �� ��� �� 	������ 
� �
� ! 	"
#� $
�%&� '�()���� *&+,! 
� �-��! �-�."/ �0 ��12�3
 4�� 
� .�)� 6%� ��789: �� ��  �� �
� ! $

�;"�<
  =2�" ��#>� =,? 
� 6@�� �� A�� B;@- $�� C��D."� �� C���  $��Optical coherence tomography )OCT �� C��D."� �� �3 - �� �3 - � 	F<
 �
�� �� (

 #�B-scan 	"
#� �8.  

��� :��  ��12�3
 4�� 
�40 C���  C�(."� �� �� =2�" ��#>� �� I��#
 $3D-OCT1000  ���� C�8 ��#+."� 47:�! J�
 �
�
 C��D."�B>#K 
�#L �� 
�� '�M-� N0�#
 .

 4����O ��#+."� �� �� ��� �
��  $Internal limiting membrane )ILM � (Retinal pigment epithelium )RPEC���<
 �(  #� $��� �� 6@�� � A�� $

B-scan  $��� �� PQ" � �8 �;"�<
B-scan $��=,? 
� J��1
 ���#K 
�#L 	"
#� �
� ! $��#.
�
�: � �@�� 
 ��3 - �� �3 - �
�� �� B;@- 4�� �B"�
 � R? $��. 

����� :�� �&0�- �" 
� 6@�� �� A�� B;@- =,? $�#� 	-�.<! � 	-�&
 �	-�L�> $  B"�
 =,? $�#� S&!#! �� �� �
/ B"� �� B"�
 � R? $��054/0 ± 433/0 �

061/0 ± 432/0  �063/0 ± 405/0  �R? =,? $�#� �063/0 ± 441/0 �073/0 ± 443/0  �067/0 ± 417/0  
�V �� =,? �� $�#� B;@- 4�� WX.Y� ��9&
 Z���

 4&(-�&
042/0 ± 048/0 �038/0 ± 042/0  �045/0 ± 067/0 ���. 

����� :���� 	-�&
 � 	-�L�> B%@L �� B;@- 6@�� 	-�.<! B%@L 
� �
� ! '�� 	
 C��� �
� ! 4�#.,&� �	-�&
 B%@L 
� � B"� #.,&�  	"
#� 
� 4&)\%� .��8

 4&
�� 
� �
� ! 4�#.,&� ��3 - �� �3 -B-scan 	
 C���,
 O���
 � $
�- 6@�� 9�#
 4&� 	 >� 
�<
 	-�.<! B%@L 
� ��8.  

:����� ������ 	����
�  #���]! �6@�� �� A�� B;@- ��
� ! '��Optical coherence tomography  

  

: �!�� $#^
 �4&@0 	-��
 ��&_#
 $
�.+
 $�)�� �_
�%<
 	LXY� ��_#&F�. �"����  #$�% ����� �%�� � &' #(' )"�� �* +�� �,"� -�.� �

 ����/
 0� 1��2�%� �*Optical Coherence Tomography )OCT(.  ��^D�� 	789: C�7,-�� �FM
1394 Z33 )367 :(2387-2381  

  

�����  

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

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

�*!�0� ������ ����� 1*, 
2�/�2  ���     1��3!��2� 4 '�5� �� *�6���


��7 
 1*, .*!/ 87/ ���9�� �
 �� �����  
���������� ��   8������ 


	:�� �� ��75; *6��� 
��7 
     <� �� =>" ��� 2 ��5; ����� 	?� ����

 �� (1�/�&A)�����!9 *!/ .�
 C�� �D�E �F� $�� �/ ��  ��;  *�E  C��� 


��������� �������6 �� �5; �G HI �� *9�
.    

�AJ�2 ����
 �� K2� �� ��5; 
��  �L&�'� 
����
���M� 
��

  �� 
*�G
 �� ��2�M� �� 2 �5; NO� �� 
*G
 2� �36� ��2�M� � P6

�� <��L��� �5; Q7,   ��� 
����
����M� K2� .��9   $��2�  
���6

)OCT  �����Optical coherence tomography  K2� 8���� (

 ��� ��9�� 
����
��/ 
��
 <*9 ��:�!9 
����
���M�     ��
 ��/ *�9�


�� 
��6 R���� 	:�*� D�)� �� <��L���   ��� 2 
*G
 2� ��2�M� *6���

     ��2��M� .*�!/ ���S�� 8� ����6" TO�� �� 
���2�� � U�V2 �
 
*G


OCT ��A �5; �&:�� $��
 �� �/�� ��  ���W �� ���,XI� ���9   
���

!�'	() ����� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  / 
���
367 ���� /� ��� !"� 1394 2382 

������� 	
�� ��
 �� ���� ��� �� � 	��� �� ������� �� ������ OCT ������ �	
�� % ��&"� ' 

Y� ��H, 	Z� 2 � �H9   ��� ���S�� �HM, 
��      ���&/ ���I ��
 .*�!/

 <��LE 2� 
���� �5; ��7�:��     <��LE .$��� ��L&: 2 ����&� 
  


�� 	��9 �� � 6�� 2 �!� C 
 
�+� ���&�     C �
 ��L&: $7�0� 2 ��9

 ����A ���� � �H9 2 �!� 1��6 �
 �/�!H0; 2 [�L9 T��� �� 2   ��� ����

��W ���:�� 
���� �� �H9 .$�� <*9 ��    
��F�6� �� ��/ $�� 	�9 
�

<�LE   ���W �� �H�9 �� \� .$�� ����A ���� �L&: 
    ����� *� ]2�/ 


  $��� <*�9 	 �5� �W�
 �A*!!/ \�G!� $ )�: �
 ����
 �� 2 ����A^ 

Y� �
 ���W C��       8�0�� �� 6 ��F�6� �� .$��� <*�9 - /�� �6�: 
��

   Y� T�7S� 	�Z� ��/ $�� ����A ���� 
��6    ��� �6��: 
���   .*�9�


Y�     	�M�� ��_� ��
 
��6 80�� $70� �� ���! 
 -M, D���6� 
��

�� � E�6 �`�/ $70� C !a7� .��9  
��6 80�� b�2 �� �/���� 


�� ���G�  ��9)1( .  

     ������������ ���5; 2� �� ������ �����
 �
 d�
�� (�G��O� ��

��W $��'V *!6��  ��� �0���� W�/�� $70� �� � �H9 
��   �� .����A

�G��O� ��W $��'V �� ����� ��� � ��
�5� 
�   ���/��/ �� � �H9 
��

���� 
��
 �S���6 2 ����
   $��� <*�9 ����� W�/�� �L&: -O� �� �

)2 $7�0� �� ����� �
�3�� f�2J� �� �C !a7� .(    �� %�&�'� 
���

 ���W $��'V �� �&7�   
���Retinal nerve fiber layer )RNFL (

) $�� <*9 ����
3    ���5; ������ �����
 �� (�G��O� C�� �� 
�� 0
 .(

�5; ��2�M� ���/ ���� �� �2*
  $��� 2 h; 
��.$�� <��
  

�5; �� ����� 
2�/�2 �f�2J� C�� 1�S6� �� [*�    2 h�; 
���

�H��Z� K2� �� <��L��� �
 ���� ����� $���   8�0�� �
 `�/ $H06 


)Cup to disk ratio    ��
 `��/ $H�06 .��
 
��6 80�� $70� �� (

   $��� <� �� =" 
��7 
 4 '5� �� �F� 
��������� �� ��� �80��

 
 
���6 80�� $70� �� �/  ��� �����     
�*�G�� (W���� �� .���9

 $H06 %��G� �
 i2*6�� ��2�M� �� <��L��� �
 �80�� �
 `�/ $H06

 ���� �����G� 8��0�� $E���0� ���
 `���/ $E��0�  �����/ �*�� � .����9

<�2*Z�      �8�0�� ���� C����� ������ �
 ��36� ��2�M� �� 80�� 


�� �6���9 87/ �G��O� �� .*!/      �� �S��0� ��
 8�0�� $� G��� �
�

��W�
) *���A C  G� �&Z� (*9 ��� � C�4    ��
 ���3�� ��5�2J� �� .(

	�*��H� �� <��L����� Hough )Hough transform 2 8��0�� ���/�� �(

<���� ) *9 ���G� 80�� ��� ���!, �
 
�5   �� ��A���� ��
 �C !a7� .(

D*�   ��
 �!�H� 
��Principal component analysis )PCA ()6(  2

D*��� �H� 
�������3�� ���
 ���!
 Template matching )7(  
����
 ��� 6

  .$�� <*9 <��L��� 80�� R��'���  

�� ��C ���
 4'5��6 $&, �
 ��G��O� <�2*Z� 
 2�M� �� `�/�� 

 �36��� <��� ��  ���
 OCT  ���

  �H���Z� 
     .*��9 <��L���� `��/ Q�7,

2�M��� *G
 ��
 <��� ��
 OCT     2��M� C����A ����� ��� ��!/ ����  2�

*G

  �/ �5; Q7, ��»B-scan« ��6 <* �� �*6�9 ����S    ��
 \p�� .*9

 �� <��L���B-scan��
 �5; �� D��G� ��
    ����� ��� �/ $��� 2 h;

� �
 `�/ $H06 �*6*9�80 ��� �

  ��B-scan    �G� ��
 ����� ��
 ��% 

����� � (�G��O� �� <*9 5 C )8(� �H��Z� ��A�* . ��
 ���� ��0 
  $H�06 

`�/ �
 ��80 �
 (��) � ��!3� �� 2� �5; h; 2 �$��� ��  ����� 

*E �6���" 
 ����� �� �
 (��) &Z�� 2 �O�6 �
 �O�6 �H��Z� ��/.  

  

��� 	
  

�� 40 ��9 �
 ���� ����� �� <����b      �
��5� (��G��O� i���� ��
 ���*6����

 *9 <��L���)3( .<��� ��
 �� *G

 �� ��G
� 128 × 512 × 650  	�0/�2 

2 U�V2 6���� 7 × 125/3 × 125 � ���2�� -G�� ��
 .�
 ��I  �&/�� 

[*� �� 1�S6� ��C ��G��O� ���
� ����� �� �5; �����  ����� 2 ��� ��� 
 

*E �6���" 
 ����� �� $70� ��
 %&�'� ��80 ��6
 ��
 .� ��C  1�*��� 

�� 2� �&E�� 
 ����� 1�S6� *9  	�9)1.(  

  

  

  

  

 

  

 6781)"�� �* +�� �,"� :��;�%� 6<��� =������ >?�* .  

RPE: Retinal pigment epithelium; ILM: Internal limiting membrane; OCT: Optical coherence tomography 

 � b��-�> #��]! ��#� B;c

C��� $��OCT 

 ��#� J��1
B-scanC��� $�� $��OCT =,? B"�
 � R? $�� 

=� b��-�> #��]! ��#� ��#!

=,?B"�
 � R? $�� 

�;"�<
 #� $��� �� 6@�� �� A�� B;@- $B-scan 
��O ��#+."� $��ILM  �RPE C��� 
� $��

OCT 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /367 ���� /� ��� !"� 1394 2383 

������� 	
�� ��
 �� ���� ��� �� � 	��� �� ������� �� ������ OCT ������ �	
�� % ��&"� ' 

<��� �
 �5; �� i2*6�� ��2�M� �*�
�  
��OCT    ��
 2 *�9 $Hu

�� �5; i2*6�� ��2�M� ���/ ����       ���I ��
 �$���� 2 h�; 
���

<��� D��G�  
��OCT �5;      D���G� �� 6 $���� 2 h�; 
�� *����A .

 �H��Z� 80�� �
 `�/ $H06 �� ���!3 � ��5; �� 
��
 \p� *�9 .

  ��
 $H06 C�� 	��9 ��5; �� 80�� �
 `�/ $H06 D�!3 � 
���Z�

 
���B-scan<��� 
��  
OCT .$�� d�
��  

������� ��  
Boyer 2  R��'����� 
����
 C����6 ���92� ��������7�

 *9 ����� 
��6 80�� $70� �� �AJ�2)9(    ��
 �*��
� �K2� C��� �� .

�6���" 2 �H� R��'���  ���W �
��wA    $7�0� 
���Optic nerve head 

)ONH� 0�� �H��!� $Z) �
 ( �� 
*!
    �� <��L���� ��
 \p� 2 ��9

<� S6�  
Markov )10( ���W ��� �  
ILM  2RPE    ����F�6� d���6 2

<�2*��Z� 2 ����W C����  ���� �� 8��0�� 2 `���/ 
B-scan  4'��5�

�� �G��O� �� .���A ��W �
�  
ILM     �� 
�!���
 ����M� ��
B-scan 2 

W�� 
 RPE 6 � ��3; �
 ���� �
� �M��� B-scan  ��A R��'���� ��*  2

�M� �� <��L��� �
 \p��� ��  ) <*�9 NO�Flattening images  d���6 �(

�F�6��� W�� 
 RPE <�2*Z� 2 
 � 2 `�/�80  *9 4'5�)11(.  

    �� `��/ 2 8�0�� ���� �*9 ��LA �a6�!;B-scan  <��� 
���  


OCT    ���W ����F�6� d���6 ��
 ���� �
 �  
RPE   ���W ���� 2  
ILM 

�� 4'5�  	�9) ��92 .(  

  

  
 ���2���	
� . 
�� ������ 
� 
��� �� ���� � ��� �  �  

Retinal pigment epithelium )RPE (�  !" ��� #�$$% 	� )8(.  

  

�&)�� �80�� �O� ��W ���F�6� d��6 C 
 
  
RPE   ��O� 2 $��

�&)�� ���!, �
 `�/ �� ���G� `�/ Q7, %M6 �� ���� 
  ��9)8(.  


'(�
� ���� 
� ��� )'�� �  

�H����Z� ��  
 �� <*��9 �����G� $H��06 �� �8��0�� ���
 `���/ $H��06

 C 5 � (�G��O�)8(  R��'��� �
 �0���� �� �K2� C�� �� .*9 <��L���

     ��� ��2��M� �� <��L���� $�&, �
 i2*6�� ��2�M� �� <��L��� �
 `�/

 
*G
OCTQ �� (��) �
 `�/ (�M�'� �   2 $��� �H��Z� 	
�� ��

 �� 
��� �
B-scan <��� ��  
OCT    <�2*�Z� ����!, ��
 ��O�6 2� �  


  <�2*�Z� �����!, ���
 ���O�6 2� 2 `��/  4'��5� 8��0�� 
 ����  ����9  

 	�9)2 .(  

 	�9 Q
�O�3�� �  ���� �� 
��� �
B-scan    ��
 D���G� ��I �
 2

   C 36�� � �� ��/) C�5��2�� ���M� �� b: �� 
���    �� ���7, 
�� A

 ��2�M�OCT <*9 ��:��    .���/ ������ 80�� �
 `�/ $H06 8� �(*6�

 
��� �
 $H06 C��B-scan ��2�M� �� ����OCT  �� �" `�/ Q7, �/

) �6���" *E 8�µm 150 ()12( �� ����� �*9�
 ��5 
 �9   *�E C��� .�

   <�2*�Z� ��
 �3��0H7� ��� � �
 ���� �
 ��6���"    2 8�0�� ��� �E 


 
��
 80�� �
 `�/ $H06 �� ���!3 � �- ��� C�� �
 .*9 C  G� `�/

.*���A 	)�E �5; ��  

  

  
 ���3.  +,-� )!�.B-scan  / )!�. 0� 1�0 2�3 456 7��#�

2� 8� ���� � ��� 9�:�;� .)(� �	� 
�6<= >?@  !" 8� 
� 	��� 

B-scan 2� 
'(�
� 7��#� .��� 

  

���
	 	
  

  ��
 80�� �
 `�/ $H06 �� 	)�E x���6 �<*9 ����� K2� �
 ���� �


    ��� ������ 8�0�� ��O� �
 `�/ �O� $H06 (��)     	� �� ��
 2 ���9

�� <��� ���
 ����  
��OCT  ��� 
��� �
 �x   <��7�9 ��/  
B-scan  ��

�� 4'5�  ��� �3�*�� D��G� �D�!3 � 2� �� �O�6 2� �� �*!/   *!�9�


  ��� �-� ��� C�� �
 2  ���� ��AJ�2 �      y��6 *�!6�� D�!3 �� 2� �� �����

    ��0���� ��� ��
 �� ... 2 �� G� [��Z6� �C 36� � ��! 5 
 ��*�� �(��  _�

 	���9 �� .����/4<��� C ��
 $��Hu ���
 ������ ���
 �  
OCT  ��2���M� 2

<�2*Z� �� 	)�E d��6 �i2*6��     ����M� 
2� ��
 `��/ 2 80�� 


@$� 

A 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  / 
���
367 ���� /� ��� !"� 1394 2384 

������� 	
�� ��
 �� ���� ��� �� � 	��� �� ������� �� ������ OCT ������ �	
�� % ��&"� ' 

 	�9 �� .$�� <*9 <��� f��76 i2*6��5   �5��76 �� 6  D�!3 �� �� �

 f��76 ���� ��� 8� $��� 2 h; �5; 
��
 80�� �
 `�/ $H06

.$�� <*9 <���  

  

��� 4 .,-�- ���	
� � ��� � ���� �� C�D� E�<. � �32 0� �:��< 

F�	��6 G;?� �2 ��� ./- B-scan 7��#� HI E'( 1�0 �!��4 

���� �	� )(�.  

  

��

 ���
� � ������ ���  � ��
 `�/ $H06 [X�:�� 8�0  ����
� 

9* .�� 40 <��� 
 � �*�
� �<*9 �G��O� 36� C � �
 `�/ $H06�80  ���

 

�5; ��
 � 2 *9 �H��Z� $��� 2 h; ���     ��
 `��/ $H�06 [X�:�

��80 � ���C ���
 ���� %&�'� ����� �� �5; 2��     ��
 .$���A �����

� �b���� ��I ���     � ��
 `��/ $H�06 [X��:�� 8�0  ���

 40 <���
 

HI G� 073/0 ± 052/0 .��
  

  ��
 80�� �
 `�/ $H06 ��&H� (�G��O� [X: �
 �G��O� C�� ��

  ��� 
��� �
 �- ��� C�� �
 .*9 �H��Z� �O�6 �
 �O�6 (��)B-scan 

    ��/ ��6�A ���7� 80�� �O� �
 `�/ �O� �� 	)�E $H06 �
 �� �����

 	�9 ��2 $�� <*9 ���G�� .��/ ����
  

 	�96     ��
 ��O�6 8�0�� ��
 `�/ $H06 	V�L� b���� ��*�� �

 
��� �
 �� �O�620 B-scan    C �
 z���5�40 <��� 
    f���76 ��G HI

��       ���56 �� $H�06 C��� 	�V�L� ��*��� C 36� � �
��7, ��Z� .*��

��      ��
 `��/ $H�06 	�V�L� ��*�� �
 ����� ��� � �	�9 C�� �� .*��

�5; 80�� 
��       <* S!�� ��O�6 ��
 ��O�6 (���) �
 $��� 2 h;

��  �� 
��
 	V�L� ��� � �; �� 2 ��9B-scan     ���� � �*�9�
 ���7/

 �" 
��� �
 �����B-scan   ��� ���5 
  ���9 .B-scan  <��7�9 
   �L�)  

B-scan �� 4'5� ��   W�/��� �/�� �
 �� 
��6 80�� �/�� �/ *!/

 <��/ 	)2�
 2  �- ��� C��B-scan  �&H�  2 ��L!� \�*6� �
B-scan 

.$�� <*9 <��� f��76 $H?� \�*6� �
 
*G
  

��7�  	�9 �� �/ ��I6   �� ������ �$�� 4'5�B-scan   
���

      
���
 .���
 ���5 
 W�/��� 2 
���6 80�� C 
 ���� ��Z� �
 8���6

   
���
 8�0�� 2 `�/ $H06 	V�L� C 36� � �D�?�B-scan  <��7�9 
 

 ��L)046/0 ± 051/0 
��
 �B-scan <��79 
  �2�033/0 ± 047/0 

 
��
 2B-scan <��79 
  �f9066/0 ± 091/0 .��
  

 .*9 ����
 �&Z� (��) �
 � 6 80�� �
 `�/ $H06 �C !a7�

 D2*�1   %�&�'� $7�0� �� 
��
 �� 80�� �
 `�/ $H06 C 36� � �

�� ��56 � 0�� C�� .*��    	��9 Q
��O� �
*!
7     ��/ ���
 
��Z6 ��
 �  

B-scan
�� )�E���� �� �
 	 
      � �0�� �6���Z� 2 �6�� � ��6�����

�H��Z� �
 .*6*9 
    $7�0� �� 8�0�� ��
 `�/ $H06 [X�:�   
���

       $7�0� �� ������ 1*�, .*�9 �����
 �E���6 C�� �� ����� �%&�'�

.��
 ��5 
 �6� � 2 �6���� $70� �
 $H06 �80�� �6��Z�  

  

  
  

 ���5>-�( �<6 �� >?@ 0� ���� 
� ��� )'�� 8� 2?��!� ..  

40 45 50 55 60 65 70 75 80 85
0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
Left eye :1081 meanL=0.53311  stdL=0.13045 &Right eye :1082 mean=0.54847  std=0.095014

@$� 

A 

85            80             75           70              65           60              55            50             45           40 

9/0 

8/0 

7/0 

6/0 

5/0 

4/0 

3/0 

2/0 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /367 ���� /� ��� !"� 1394 2385 

������� 	
�� ��
 �� ���� ��� �� � 	��� �� ������� �� ������ OCT ������ �	
�� % ��&"� ' 

  
  

 ���6 ��8� 
� ���� 
� ��� )'�� �L�M� 0�	D� .B-scan,5�;� ��N  

  

 
 ���7>$�D� . 
$P�� �	Q� � 2���
� � 2��$� +2��.�6 )!�. 
( 
� ����  

  

���  

�� (�G��O�   ���������� ������ ����� �5; �� ����� �
 d�
��
  �L&�'�� 

 W $��'�V *!6�� ��� 
 RNFL  ����
�   � i���� ��
 2 � ���   �� ������

W $��'V�� ��
 G� �%&�'� ��
  ���

  ����!9��    ���G� ����� ������� 

� �� .$�� <*9�C � ��G��O� D�!3  � ��
 `�/ $H06� 8�0    (���) ��


&Z� 2 �O�6 �
 �O�6� ���
�  �
 .*9�� 	 ���
� &Z��   ��
 `�/ $H06

���80  �/ ��
 1�WB-scan��
  ��5; �� D��G�  ���
   2 h�; $���� 

���!9�� � �
 .��9�C <��� ���P!� ��
 OCT �5; ��
  �
 $��� 2 h;

<��L��� ��� ��Z� ��� � �/�� �/�80 ��6
     	�M�� W�/��� ��/�� �
 ��

�� �*!/ �� &H� (�G��O� [X: �
 2 *6*9 ������ � �
 `�/ $H06� 8�0 

&Z� 2 �O�6 �
 �O�6 (��) �
� ���
� ��A�*��6 .�x    ��/ ��� ���56B-

scan��
 ��6�8 �� �
 �/�� �� �8�0  ������ 
  ���5
  *�6��� . �!a7� �C 

���������
 ���3 *!6�� y�6 _�  (�� 2  ...�� 6 � �� ���� ���
� ��/.  

�� ���
� � $70� �� ������ 8�0  ���6
�     ��G��O� ����� ��������

� �
 `�/ $H06�80 &Z� (��) �
�     .���
 ��O�6 ��
 �O�6 2 ��
 � ��C 

i���� � 36� C � ��� � �
 `�/ $H06 [X�:�� 8�0     <����0A ���I ��


073/0 ± 052/0 2 &Z� ��I �
�   �D2� $7�0� ��042/0 ± 048/0 �� �

 12� $70�389/0 ± 042/0   1��� $70� �� 2067/0 ± 045/0   .���


��6�x  ��56 	)�E��� �/  ��
  ���P!�  ����
�  ������� E�6 � � 
  ��/��
 

 � �� 2 $��� ���H�G� ��C E�6 � ��     � ��
 `��/ $H�06 [X��:�� 8�0  ��

�5; ��
 � ��7/ $��� 2 h;�  *9�
.  

  

������� � ����  

$�� 1�W ����� ��� ���7!��� 2 ����7� ��    <2��A 1���Z� ������� 
��

 
���3��p� ���A.  

  

 7�	�12���
� � 2��$� +2��.�6 )!�. 
( 0� ���� 
� ��� )'�� %$S��$� .  

���� �� �	� ����    !"�	!�± �	!#� $�����    !"�	!�± %�& �� ���� �� �	� ���� $'�(� �	!#� $�����  

���)"* +�,)  +��� -�.  054875/0 ± 432799/0  042336/0 ± 048288/0  

0. -�.  063502/0 ± 440934/0  

���1� +�,)  +��� -�.  061445/0 ± 431565/0  038938/0 ± 042096/0  

0. -�.  073124/0 ± 443059/0  

����23 +�,)  +��� -�.  404706/0 ± 063510/0  067644/0 ± 045878/0  

0. -�.  417275/0 ± 067547/0  

-15 -10 -5 0 5 10 15
0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

)
"

�� �* +
�� �

,"
� 6

B
�2
 �����

 

	-�L�> B%@L 

	-�&
 B%@L 

	-�.<! B%@L 

15                           10                             5                               0                               5-                         10-                           15- 

1/0 

09/0 

08/0 

07/0 

06/0 

05/0 

04/0 

03/0 

02/0 

01/0 

0 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  / 
���
367 ���� /� ��� !"� 1394 2386 

������� 	
�� ��
 �� ���� ��� �� � 	��� �� ������� �� ������ OCT ������ �	
�� % ��&"� ' 

  

References 
1. Tasman W, Jaeger EA, Shields JA, Smith SG, Spaeth 

GL, Augsburger JJ. The Wills eye hospital atlas of 
clinical ophthalmology. 2nd ed. Philadelphia, PA: 
Lippincott Williams and Wilkins; 2001. 

2. Altemir I, Oros D, Elia N, Polo V, Larrosa JM, Pueyo 
V. Retinal asymmetry in children measured with 
optical coherence tomography. Am J Ophthalmol 
2013; 156(6): 1238-43. 

3. Mahmudi T, Kafieh R, Rabbani H, Mehri Dehnavi A, 
Akhlaghi MR, Arbabian Kh, et al. Evaluation of 
asymmetricity of retinal nerve fiber layer and total 
retina in right and left eyes of normal subjects using 
extracted features from optical coherence tomography. 
J Isfahan Med Sch 2013; 31(247): 1185-93. 

4. Sinthanayothin C, Boyce JF, Cook HL, Williamson 
TH. Automated localisation of the optic disc, fovea, 
and retinal blood vessels from digital colour fundus 
images. Br J Ophthalmol 1999; 83(8): 902-10. 

5. Pinz A, Bernogger S, Datlinger P, Kruger A. 
Mapping the human retina. IEEE Transactions on 
Medical Imaging 1998; 17(4): 606-9. 

6. Li H, Chutatape SO. Automatic location of optic disk 
in retinal images. Image Processing 2001; 2: 837-40. 

7. Lalonde M, Beaulieu M, Gagnon L. Fast and robust 
optic disc detection using pyramidal decomposition 
and Hausdorff-based template matching. IEEE Trans 

Med Imaging 2001; 20(11): 1193-200. 
8. Xu J, Chutatape O, Sung E, Zheng C, Chew Tec 

Kuan P. Optic disk feature extraction via modified 
deformable model technique for glaucoma analysis. 
Pattern Recognition 2007; 40(7): 2063-76. 

9. Boyer KL, Herzog A, Roberts C. Automatic recovery 
of the optic nervehead geometry in optical coherence 
tomography. IEEE Trans Med Imaging 2006; 25(5): 
553-70. 

10. Koozekanani D, Boyer K, Roberts C. Retinal 
thickness measurements from optical coherence 
tomography using a Markov boundary model. IEEE 
Trans Med Imaging 2001; 20(9): 900-16. 

11. Wang YP, Chen Q, Lu ST. Quantitative assessments 
of cup-to-disk ratios in spectral domain optical 
coherence tomography images for glaucoma 
diagnosis. Proceedings of 6th International 
Conference on Biomedical Engineering and 
Informatics (BMEI); 2013 Dec 16-18; Hangzhou, 
China. p. 160-5. 

12. Hrynchak P, Hutchings N, Jones D, Simpson T. A 
comparison of cup-to-disc ratio measurement in 
normal subjects using optical coherence tomography 
image analysis of the optic nerve head and stereo 
fundus biomicroscopy. Ophthalmic Physiol Opt 
2004; 24(6): 543-50. 



 

 

1- MSc Student, Department of Biomedical Engineering, School of Advanced Medical Technology, Isfahan University of Medical 
Sciences, Isfahan, Iran 
2- Associate Professor, Department of Biomedical Engineering, School of Advanced Medical Technology AND Medical Image and 
Signal Processing Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
3- Associate Professor, Department of Ophthalmology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Hossein Rabbani PhD, Email: h_rabbani@med.mui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /367 ���� /� ��� !"� 1394 2387 

Journal of Isfahan Medical School Received: 03.10.2015 
 

Vol. 33, No. 367, 3rd Week, March 2016 Accepted: 25.01.2016 
 

 
Local Comparison of Cup-to-Disc Ratio in Right and Left Eyes  
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Abstract 
Background: The symmetricity of even organs of body may help clinicians in the early detection of diseases. 
So, we estimated the cup-to-disk ratio (CDR) in left and right eyes and checked the symmetricity between the 
two eyes using the data of optical coherence tomography (OCT).  

Methods: In this study, data from 40 normal subjects were used. This data was taken from the 3D-OCT1000 
Tapcon model. For estimating CDR in each B-scan, at first the internal limiting membrane (ILM) and retinal 
pigment epithelium (RPE) layers were extracted; then using the end-point of RPE layer and the depth of cup, the 
boundary of disk and cup were determined. Finally, CDR of each B-scan was compared point-by-point and the 
symmetricity parameters were evaluated. 

Findings: CDRs in the left and right eyes of 40 normal data were investigated locally. We divided optic disk 
area into three regions named upper, middle and lower. Then, CDR of each region was calculated for left and 
right eyes of each patient. The local CDR were 0.433 ± 0.0548, 0.432 ± 0.061, and 0.432 ± 0.0635 for the right 
eyes and 0.441 ± 0.0635, 0.443 ± 0.0731, and 0.417 ± 0.675 for the left eyes in upper, middle and lower regions, 
respectively. The differences between local CDRs in different regions of the two eyes were 0.0483± 0.042, 
0.0420 ± 0.039, and 0.067 ± 0.045, respectively. 

Conclusion: The results of local comparison of CDRs between the left and right eyes indicated that the level of 
asymmetricity in the lower region of disk was higher than upper and middle regions, and the middle region has 
the most symmetricity. In addition, in point-by-point symmetricity evaluation of CDRs, the highest level of 
symmetricity is seen in the second B-scan, near the center of optic disk. 

Keywords: Asymmetry evaluation, Cup-to-disk ratio, Optical coherence tomography 
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Usefulness of the Survey of Autonomic Symptoms Questionnaire  

in Diagnosis of Diabetic Autonomic Neuropathy 
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Mohammad Reza Maracy PhD4, Bijan Iraj MD5 

 
Abstract 
Background: Diabetic autonomic neuropathy is a serious and common complication of diabetes. There is a need to 
develop a simple instrument to measure autonomic symptoms in patients with neuropathy and to test the validity of 
the instrument. Using the survey of autonomic symptoms (SAS) questionnaire for screening diabetic autonomic 
neuropathy is a new procedure. Sympathetic skin response (SSR) is a method for the study of autonomic nervous 
system. Given the importance of diabetes and its autonomic complications, in this study, data obtained from the 
SAS questionnaire was compared with the SSR to know whether it can be used for these patients.  

Methods: In this cross-sectional study, the patients with a diagnosis of diabetes with at least one symptom of 
autonomic dysfunction, referred to the clinic of Neurology and Clinical Endocrinology, after obtaining written 
informed consent were enrolled. For each patient, the SAS questionnaire was completed and SSR was assessed 
via electromyography (EMG) recording. The SAS questionnaire consists of 11 items in women and 12 in men. 
Each item is rated by an impact score ranging from 1 (least severe) to 5 (most severe). 

Findings: The SAS was tested in 135 patients with neuropathy and diabetes. The mean score of SAS was  
16.82 ± 12.62, that was not significantly related to age and gender. 60 patients (44.4%) had positive and 75 
patients (55.6%) had a negative SSR response. Independent t-test showed a significant association between the 
response of SSR and the score of SAS (P < 0.001). In receiver operating characteristic curve (ROC curve) 
analysis, the numeric value of the SAS score equal to 9.5 with a sensitivity of 88% and specificity of 70% was 
obtained as a cut-point for SSR response. 

Conclusion: The SAS is a new, valid, and easily administered instrument to measure autonomic symptoms in 
early diabetic neuropathy and would be of value in assessing neuropathic autonomic symptoms in clinical trials 
and epidemiologic studies. 

Keywords: Diabetic autonomic neuropathy, Sympathetic skin response, Survey of autonomic symptoms 
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�a� ��E Sg��&� .)�a� 2�)� 6� D���E �"�)+� h ��i ) ���  u��+�& 

.9&� ���2�� S' v+� � S� D�� *�2 ��?�E S(/"�  ()+���E  �2�)� 6� 

D�� *�2 ���" .� ��?�L��� �C� 6� ������ )����)� ���P A �  ��� ��2�� 

)12-9 �7 �4 �2(� S(.D� ��E �L'�� �- ��6����"� )�/)�� -���   ���	)

 ���)9 �4 �2( .6� ��' *-�(�� ?'�S ) ���  w��a -�  �^  u��+�&  .)��a� 

D���E �"�)+� h�i ���2�� S' S(.D�  (!' 6� -�  �^ ' �� ���.  ���L"�'  � 

ICP -���  ��� -+�2 )12-9 �7 �4 �2( . �LM!"��E  r)8��� D� (OD� ��� 

�� �)�+� �� -+a� �?& S��P � ?' ���  .-�+I� P" S�  

�� � �- ��2 A�F)� ��CD�\� S� Sa+��E �6�SL   *-+�� R (�- �- �

D���E �"�)+� h�i � �-�J(��� *����6�� 6� ��E ��-�� )�6� S�  ���CD�\� 

�� (	 �- ��E �6�SL -+a� -��- .�L�  � �� �� �"� A�F)� ���2 ��CD�\� 

��	�E  � ��� u��+& � �� k� )���-�  D����E �"�)+� h ��i �- 24 � 

48 �&�� ���� � �C� 6� ;!& �' !� S(2��) �)� .6� ��E ��� SCD�\� � 

 g�� D���E � �- SCD�\��E �6�SL -+�.  

���	
  

SCD�\��  � g���i ��6���'�� D���L� �i  +���S  �+�' @ ��   �-��9�� 

��2  *���)�"�2 (-+� S' S� ��+< ����L ^)  � ��� �� *����!   d(�.�

 S�ICP � �- S' 8���*�(���! � "�D��  Z� *��J�<� (R)� S�(�    ;�!& �

- � A�F)� ��)�2��   �>) �- �� � v+� � W+� � R���  � S)+!) PF� .

 *�+� E(� �80 � �<�- !7� x\��*�L 95  ��<�-87 .�2 -��� �  J) 

C���"��� � ;��2 �SCD�\� S� -���� *����!    ����� S�� d(�.��� ICP 

2�)�  �+�+� 6��� ��� �� �
��  � �- S�' -+�� *�(����!  � �"�D��  (R)

 (/� *��J<�� C� .�)-+� ��2��"��� �- ;��2 �SCD�\� 6� y� ,���� 

 6 P�F� �� *+, ��-� )Massive transfusion ( ���E  �;�!&  Wd(�,� 

�2�� D� (OD��(� ;.V 6� �� ��*� � 48  �&���  ��C� 6�  ;�!&  �� �!"  ��� 

S?,���� )���-�� A�& �!��; S� �' 2 �- �SCD�\� �-���� -���+ ��i 

� -�+� �+!���i ;.V 6� �� a� � ���/ .?V�- /JL�� �- ����! -+�.  

S)+!)� �� S� ��+< �-�� �   ��@  �D��!(��  -+��.   ����(�� S�C��a� 

z�" �- {+9, SCD�\�  S��a+�  ��)��- � � 6� *� ��"  ����g� S���) � 

.('� �-���� �2. r� 6� E(� �  [ �2  �W���  A��F)�  ���L��C�  �L�D��� � 

����l� ;!& ���� a *���!�� S� T��� ;!&  �- ��  �)��2.  A��!�  *����!�� 

-�+� SCD�\� *��� z 9� t�" S)+� ���- S� �I� ;!& ;l(L� �)�2.    

r� 6� A�F)� �.V� � �"�  �;���'  ���  ̀ ����� 2  ��� ���  �;��)�(L�   

7 �?��A �  � A �+?�' *6� *�� W�(L�+��  P���� � 5/0  ��?�� A ��   �� 

A �+?�' *6� *�� �A+��+'� �� �2+��� ��+!& S�  ���!�� �-�-  ��2.  �-

W+��7 �;��!& ���2+��� ���� *0���/'� 100 ���<�- � W+���+�� � ���� 6-   

150 A �� O��  � A �+?�' �- Sl�V- A���� ���� � 1/0  ��?��  A ��   �� 

A �+?�' E���+� S� ��+< ����� � �� W (L' ��	� *+, `���� �2.  

���(��  (��' ;,�- E\� �.)�a S(2�Z� � S� �� P(�/  ��.V� �  ���	� 

*+, �!a��� ;9(� �2. +�� ��S  S��  �+�>L�  -��F�� �-  ���/'�  E� �' 

���()� ��-6�� 35-30 �� V � ��- � .�C� 6� Q � ���+� ����- -�+� 

SCD�\�  E�D��)i�)+� h��" (6� `� 7 ;,�- ����� �-�- �2.  

�� Sa+� S� E(2�- ��6��� *+, ���S ;.V 6� ;!& 6�  ���!�� �� *����! 

� LM!"�E W (L' V-�` A�!� �-�- ��"� �� *����!  �-Intensive care unit 

)ICU �(��&d7� -�+� )�6� ��E  S�CD�\�  S��  ��+�< y�-  ���2  -+�a� 

�2�- .6� ��E ��� �-�-�"� ��6�� "�^�	�  ;���2  �����P  ���(���P )� ��*+ 

�|� �����L� ' pH� ��*��  �/'� q�.2���*0  �/?'��P    ��� ����l� � �?'�H 

�-�(��� �� ���l� ��H a� ,�  *��6 S� �-0 �24 � 48  �&���   � ��.k

?:� rh��; - ���  .  

�� � H!a���� ��&d7� v+� � S�  " i� 6� �*���!�� 6� ��)� � ���" 

�)�(���!�� *��" �-�J(�� �2n �- ��+< -+a� }l) �- ��)� � �  ���  A��& 

qd7� 6� ��Cg� �?C� ���!�� 6� `� 7 R�-� � �� ���!2 EJ?�  ���  *����!�� 

R�!� S(� � �2 � }V�+) -+a+� �- ��)� � z 7 � ��- �.  
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�-�-�"� SCD�\� �C� 6� H!a���� � H�� �}l) �� �-�J(�� 6�  A �) ������ 

SPSS  SI�/) � 20 )version 20, SPSS Inc., Chicago, IL(   -�+��

�F�������S ?:� �������;  *+������6� .������� � �� �����V ����������   

Repeated measures ANOVA  ���'�� ��a� �-�- ��"   � �-�J(���

050/0 < P LC� x\� *�+L& S����-� �-  >) S(� � �2.  

  

���
	 	
  

93  J) � 6� S' �)�2 SCD�\� -����*� *�  ��"3     6� � ��)-+!) �+��  �J)

� 6� .�)�2 y��, SCD�\��*� 90 ����!�  S'�- ��E  SCD�\� ��)�)��� 54 

)  J)60  � - � (�<�-36 )  J)40  � .��)-+� *6 (�<�- ��^)��E  L��� 

��*���!  ��  �� �8/9 ± 1/48  .-+� W��  

+F��� D���E �"�)+� h�i =.� ������  �LC�� ��-   ��� x\�� �-�P 

)5/137  S�9/144 ��?�W+� �- D� ( �(��(��P )8/3 S� 69/4 �� �?� W+�� �- 

D� ( �(���l� �����C a� ,� )43/1  S�94/3 D� ( � *+�, ��	� �(� W+(�/ 

)6/104  S�32/127 ��?�  (� a ���+  - *+�, ���	� �(� W+(��� )58/61   S��

13/85 ��?�  (� a��+ � ()��*+  ) |��34/9   S��08/18 (�- �� *����!  ��2 

)001/0 < P � �� S!" �  -��+�� .(
� �����  �� -��F  
(� �- ���2� ��" � 

-� ^ /?' � ?' ;��2��P �� ���L� ' pH    �2 *+�,�)���  ��<�-  q�.�2� 

/'��*0 *+,  2�)�� )2SpO � (Base excess )BE (6�  ~��:D  ������ 

LC�� ��- ) -+.)050/0 > P .(�()�o �- �a�W� 1 �2  �3 ��2 S<d, .�)�  

  

���  

� ��+?a 6� ������  ���  �"��' ICP� 6�  ���"6��)  H���2  ��2+��� �- 

��� a ��9&� ���. �(V� S!F!a 6�� �� �-+2 S� �?&  ;�2  *��2 

��+(:�� ;,�- S!F!a ��� �� (�- ��� a *���   ��  ���  �-- ��  ���� 

 �� ��	� -��6 ��2�� EO!�  ����  S�'  ̀ �(� )Herniation ( ���
� 6� 

;:� ��+�+�)� ' T�J�� �(J��. E�� ��dO	�  �� ��  S�!F!a �  6���  ��� 

S(/� S��	� ��� .-��+� � P�d& �2�) 6� ������ ICP   ;���2 -�- �� 

 S�){+9, ���"-�- � S' ��  ��
�  ��C�g�  -��F��  ���  +�2- �  ��� 

���"-�- � S' %&�� ����� *�2 6� ��+,  S)�.�2  ���  -- �� �( �q+��� 

��� J(�� ���� ��- � ��+,  ��-+�D�  ���  �2��� )15-13 .( i�2�� �- 

-�+, � �� ������ ICP    �+�>L� S�� � �"��' �*�  �����  P�F�  ;�,�- 

S!F!a �� �"�' �"-. 

i���+�- �" S� �+7 �C��� �- W�!&� ��� a �
� �-�J(�� ��  �)+�2 

�� H��� ;,�- � y��, �D+?� �� �"�' �L"-.  S��   �>)  ���  �����  H���� 

y��, �D+?�  (	�� �:�  �k]� E�� �"���- �� V �� n- �� � _  S�'  ��"��?� 

� *��+) �" ����- P/�)�O�  ���"  ��!�>L�  H� �� �  �������'  ���   �L�2��  

)16 �13.( P" i���+�- ��" p+D � P" i���+�- ��"  �i��+!���  �� �� 

E�� ��' �-�J(�� �� n�)+2  �� S_ �-�- ��"  S��  ���-  ����� 6�  ���CD�\� 

�?(I� S�<+� �� �LL' S'  i����+�-  ���"  p+�D  ���)   km��  ��L(�/"  ���� 

 i����+�- ����" i��+!���� S���  {+�9, W+(�)���� S��� ���?& �& ��� � 

������' �8�� E� (	�� �-�J(�� �� �- �.V� � �"� D���L� �)��-.  

��L� i���+�- i��+!�� S' �� E��L_ W+� � �-  R (��-  ����� 

W+(�)�� �� �2�� S'  b��+�  *��6���  �Z�@ � ����-  ��O� �� )FDA  ��� 

Food and Drug Administration (���]� ��2  ���� )16(.  E�D��� 

�i�)+� h��" i�  E��^���a  ��:�  S�CD�\�  ����  S�'  �����6�  ��" � 

���F� �!' �- -�+� *� -+a� -��- � ��:a�� *� �./) S�  W+(�)��� 

6+L" ���]� ��	) ���.  

  

���� 1 .�	
 �
��
 
�����
 ����
 � ��� �� ������� ���� �� �	� �� ���! �"# 0� 24 � 48 ()�
 *� !� +���, )90  =n(  

�����  �	��  ����	�� ± �� ��������	  ����� P 

��() )mmol/l(  ��(�  84/1 ± 54/137 001/0 < 

24 ./�� �01  40/2 ± 70/141 

48 ./�� �01  39/1 ± 93/144 

����2) )mmol/l(  ��(�  26/0 ± 80/3 001/0 < 

24 ./�� �01  20/0 ± 50/4 

48 ./�� �01  15/0 ± 69/4 

3�4 )mmol/l(  ��(�  05/5 ± 5/103 441/0  

24 ./�� �01  90/4 ± 16/103 

48 ./�� �01  19/5 ± 52/102 

5�42) )mg/dl(  ��(�  36/1 ± 76/9 358/0  

24 ./�� �01  36/1 ± 98/9 

48 ./�� �01  38/1 ± 70/9 
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�� � ����� �� �� ��� ��� �� ���� ������� �� 	�� ICP  �
��� ����	
� ������
��	� � 

���� 2 .1����"�# ���� �� �	� �� ������� 2�3� �� Intracranial pressure )ICP( 4�� �� ���! �"# 0� 24 � 48 ()�
 *� !� +���, )90  =n(  

�����  �	��  ����	�� ± �� ��������	   �����P  

pH �"6 3
(���  ��(�  12/0 ± 43/7 121/0 

24 �01 ./��  08/0 ± 50/7 

48 �01 ./��  06/0 ± 50/7 

1� 7� 134  

)mmol/l(  

��(�  34/1 ± 70/24 107/0  

24 �01 ./��  47/1 ± 26/24 

48 �01 ./��  61/1 ± 32/24 

���� 54�2�8 9�:
� �"6 3
(��� )2SpO(  

mmHg  

��(�  29/3 ± 22/90 902/0  

24  ./���01  73/4 ± 00/90 

48 �01 ./��  41/4 ± 01/90 

BE 

)mEq/l(  
��(�  97/1 ± 82/0 171/0  

24 �01 ./��  80/1 ± 26/1 

48 �01 ./��  35/1 ± 75/1 

�;2�" <=  ��(�  41/5 ± 34/9 001/0 <  

24 �01 ./��  90/5 ± 26/14 

48 �01 ./��  17/5 ± 08/18 

BE: Base excess 
 

���� 3 .1����"�# Glasgow coma scale )GCS(� ���6� ���7�� ����8�, � ���9,� ��:8 ��9 
����� � �����
� (�� ������� ���� �� �	� ���! �"#   

0� 24 � 48 ()�
 *� !� +���, )90  =n(  

�����  �	��  ����	�� ± �� ��������	   �����P  

Glasgow coma scale ��(�  46/1 ± 63/9 001/0 < 

24 �01 ./��  95/0 ± 67/12 

48 �01 ./��  94/0 ± 74/13 

�� ���>�(7�0 ��(�?�� )l(  ��(�  64/0 ± 71/3 001/0 < 

24 �01 ./��  50/0 ± 52/2 

48 �01 ./��  57/0 ± 85/3 

�� ���>�(7�0 @A36� )l(  ��(�  49/0 ± 43/1 001/0 < 

24 �01 ./��  59/0 ± 78/2 

48  ./���01  58/0 ± 94/3 

� �"6 ���?2�"�5 )mmHg(  ��(�  38/12 ± 64/104 001/0 < 
24 �01 ./��  98/6 ± 22/123 

48 �01 ./��  44/1 ± 32/127 

� �"6 ���?(�"��� )mmHg(  ��(�  27/7 ± 58/61 001/0 < 

24 �01 ./��  62/6 ± 84/79 

48 �01 ./��  22/3 ± 13/85 

  
�- SCD�\� �     S�/��l� ��� �*����O!" � �-��� �     W+(�)��� A ��  �k�  

20 " E�D�� �� �<�-� i�)+� h�5    ���
� �� (��� *����- �- �<�-� 

� S' �2 }I	��^)��E 
�����  � *+, ��	��W+(/ )���- �� � �-� 

��W� �"�)+� h�i  ��  �� �36/14 ��?�   �(� a ���+ 
� � �����  -� W+(��� 

 ��  �� �14/3 ��?�  (� a��+ � -+� �"�' ;O2 S� )17(n ��E  D��� �-� 

��� SCD�\� �- S' � 
� � g������  � *+, ��	��W+(/ - �� W+(��� 

� �-�*���! �-���� ��LL' � D���E �"�)+� h ��i  S��  ;O�2  �LC�� ��-� 

������ �2�- �() �� �D�I� S'�o SCD�\� � �-�� � *���O!" ��  ��2�� .

�() �- ���J� �?&��o 2�) ��� EO!�� C!a 6� ���    -�+�� ����J(�

���- ���l� � SCD�\�� � 9�� LM!" .�2���E SCD�\� � *�)�   }I�	�
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�2 " E�D�� S'�     S�� d(�.� *����!�� �L�D��� ��Cg� -+.�� �- i�)+� h�

   W+(�)�� 6�  � km� ���/� �� (�� ����   ��l�� ���"6�� ��   �- *����!��

" E�D�� z 9�� Q�� �� i�)+� h���� ��` �� ����  S(�/"��   6�  (�	��

�� q+g+� E�� S' ��� W+(�)��  �)�+��- �-���     ����� b�� �2 �6���

+a+� b�� 2 Q �Z� �� � *�"� !"   i�!' ���) ��!�� ��� ��Cg� � -

 � km� ���/��!)�� )17.(  

�- SCD�\� � Wu  �*���O!"  k� E�D��  i��)+� h��" 3  ��<�-  ��� 

W+(�)�� 20 �<�-  � �?2 �
� �- *���!�� ����)�'� ;!& ��� a �
� 

����6�� �2. �- E�� �SCD�\� 122  J) 160 �?��  (�D E�D�� 3  ��<�- � 

116  J) 150 �?��  (�D W+(�)�� 20 �<�- �����- �)-+!). o��()  *��	) 

-�- �)�����!�� S��' E�D���� 3 ���<�- �������- ����)- ' },���2 ����" 

Relaxation  ��
�� (�� �./) S� �� � W+(�)��  �L(�2�- . �LM!"��E 

D���E �"�)+� h��i [+\� D� (OD��(� ��*���! �� >L��P  �- �' � � ��*�� 

��.k d&�P ����� �� -+.�� 	I��� )18(n ��E � S�(��  ��"  ��� � S�(��  ��"� 

SCD�\� �  g�� +/!" �� �2��.  

�- SCD�\� � Rozet  �*���O!"  k�  E�D���  i��)+� h��" 3  ��<�-  ��� 

W+(�)�� 20 �<�- �-  P�F�  ����/�   �� Relaxation   ���
��-  *����!�� 

����)�'� ;!& ��� a �
� ����6�� �2. *���!��  S��  ��+�<  ��-��9� �- 

�- �� � 20 � J) P�/l� �)�2. 2��+ S��) � �2+��� S� �+7  *��/O� �-   �" 

�- �� � A�F)� �2. },�2 ��" D� (OD��(� � -+!"���L ��i �-  *����!�� �- 

�� � �- *��6 ��" 0 �15 �30 � 60 Sl�V-  ��C� 6� ��� ��` �� ����  �����6�� 

�2. o��() *�	) -�- S' t�" ����J� E�� �- �� � -+a� -���) )19.( 

�- S��CD�\� � Gemma  ��*�����O!"  ��k� E�D���� i���)+� h��"   

5/7 �<�- �� W+(�)�� 20 �<�- �- PF�  �����/�   ��  P�F�  ��
� � 

����	� Cerebrospinal fluid )CSF (�- *�����!�� ������)�'� ;��!& 

��� a �
� ����6�� �2.  *����!��  S��  ��+�<  ��-��9� �- �-  �� ��   

25 � J) P�/l� �)�2. 2��+ S��) � �2+��� S�  �+�7  *��/O� �-   �" �- 

�� � A�F)� �2 � ���" �
(� �L)��  *�� �g  �=�?V  ���	� CSF�  x\�� 

P��� � P���(� �*+, ��"6�� *+, �)�� 2 �  ����-�� *���!��  -�+�� 

����6�� �� V �� �. ;.V 6� �S?,��� �-   �" �-  �� ��  -�+��  ��� ��� 

 E�^)����  ���	�  �)�� �2 )Mean arterial pressure(  � ���	�  ����� 

��' � )Central venous pressure (*�/O� -+�. �- 15 Sl�V-  ��C� 

6� �*���- S(��8+!�� ������ ���� � �- *���!�� �:� *���- �� E�D�� 

)3/9 ± 6/316 �?��  W+!�� � A �+?�' �(S� �+7  ��LC� ���-   (�	�� 6� 

�� �  ^�- )0/12 ± 0/304 �?��  W+!�� �  A �+�?�' ( ��2 .�-  �� �� 

�����- ��LL' � �E�D�� x\� P��� ������ ����� ��� �- �� �   �^�- 

�"�' ����. �- W+7 �;!& �-  " �- �� � PF� �
� �- �� ���� W� 

-+�. ��	� CSF �- E�� �- �� � ���J� �LC� ���-  ��2��) �  �.�/) 

S� ;.V 6� S?,��� �-  " �- �� � �"�' ���� )20.( 

()�SF �� � ��)�� ��E �" A � 6� �-�J(�� S'�)+� h�i 5  �- �<�-

��*���! ���-� ICP ) � 8����L�6� �-���� �� a�� � 2 -+.�� =.��b 

D� (OD��(� d& ��P ����� � S���0 � *+, ��	��  -+�2  � S�' ��E   � ���

' -+.�� =.��J�� � *���-�*���! �� -- �.  
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Abstract 
Background: Increased intracranial pressure (ICP) can be life-threatening and is associated with poor prognosis. 
In these patients, mortality rate and life expectancy would increase by reducing the intracranial pressure. Finding 
appropriate way to reduce pressure without specific changes in blood electrolytes and blood pressure is essential. 
This study aimed to evaluate the effect of rehydration with hypertonic saline 5% on intraoperative complications 
and prognosis in patients with high intracranial pressure.  

Methods: This study was performed on 90 patients with high intracranial pressure undergone surgery. After skin 
incision, hypertonic saline 5% was injected intravenously. Electrolytes and vital signs of patients at baseline and 
at 24 and 48 hours after the surgery were compared. The data were analyzed using ANOVA with repeated 
measures test. 

Findings: 54 patients (60%) were men and 36 (40%) were women, with the mean age of 48.1 ± 9.8 years. 
Administration of hypertonic saline significantly increased sodium level (137.5 to 144.9 mmol/l), potassium level 
(3.8 to 4.96 mmol/l), the amount of output (1.43 to 3.94 l), systolic blood pressure (104.6 to 127.32 mmHg), 
diastolic blood pressure (61.58 to 85.13 mmHg) and anion gap (9.34 to 18.8) (P < 0.001 for all). 

Conclusion: This study showed that the use of hypertonic saline 5% serum in patients with high intracranial 
pressure who need surgery, improve the electrolyte and vital signs, especially blood pressure, which increases 
the quality of treatment and consequently reduces mortality rate of the patients. 
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� %+ �
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FE��� @&� %+ � ���
 �FE��� +���
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8� [�)  ��K*�� � ����

 ��" %+ � ��%�� �&
�!�  .�&+�� �>d ��
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   P*�) �� �*F� %+ %
�!� �&�&�� �� ��O��� �
 P�) �!f?�� 5�9!�

��          �� �*��
 A*�� P*��+ %
*�?) P*�

 �*!f?�� �%�*� �*� 	�/
�  

21 ��!�  ���
 A�� P��+ %
�?) �>O$ �!f?�� 	(�%�+ 5��� #�!E ���

 ��21 ��!�  � (�%�+ 
� #�!E ���      P*��+ %
*�? P�
*/) 5
*�%+ �*OK/

 �� �8�
� A��21     �� �*��
 A*�� P*��+ %
�? 	�%�+ 
�6   �*�+ �� �

   P*�) �� �*F� @���� �%
� %+ �&
�!� ��G �� l� \& ��  !� 5+�+

�� +�>U� �)�� �� '�-� �
 �G��E .�/ ��?�� �h$ %+ 	(��
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      � �*/ 9&�*�8 @8%�*
 5�%
*�!� ��
*�8 ���� 	P�) N
�$� �� u"

5�9!�    	P*�

 3*04 
8 o&%�8 �� 	M$�
 (��!�%�+) �"��Z!� 'OG �� 5<

) �/ #+�+  �

14.( 

#+�+  �**FJ
0� �
**�#+
;�**�� 
**�  ��N�**$  %�9**?�SPSS �7**O$ � 23 

)version 23, SPSS Inc., Chicago, IL (� 
� 5���<
�� %
�<� 2χ	 t	 

Paired t � Repeated measures ANOVA 9�8&� � �18!P �/.  
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0� @**&� %+70     ��**� @!2$
**!� 
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**��
��� �**� ��**>� %
**�!�  

0/17 ± 6/56 ����+) =
� � 85-15 .���?�� %��4 �FJ
0� +%�� (44  �;$

)9/62   � +�*� 5�%
�!� �� (��%+26  ) �*;$1/37    %+ .�*$+�� 5� (�*�%+

 =��E1 �
��!y�� 3&��8 	.��� #��< #��� �+ %+ \!?�����+  

 =��E %+2   P*>4 %+ A*�� P��+ %
�? %
!F� p��1$� � @!2$
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5
�� � P�) ��  �
�1  � ��;�1 	3  �6     #��*� �+ %+ P*�) �� �*F� #
�

   5�*��< '*OG �� .��� #��< ��
/ � +%��t    P*��+ %
*�? @!2$
*!� 	

��F� ��
;8 P�) �� P>4 %+ A��  	�*/��$ #��� �+ @!� �%�+   %+ 
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*�!� 	P*�) �� �F� �
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  @!&
***" A***�� P***��+ %
***�?    5�***��< N
***�$� .���***/�+ ��***8  

Repeated measures ANOVA    ���*!!y8 @!2$
*!� �
 +�+ 5
�$ 9!$

 �*�F� p���� 	�FJ
0� +%�� #��� �+ %+ A�� P��+ %
�?   �*/�+ �%�+

)001/0 < P .(  

PK/ %+ 1.��� #��< A�� P��+ %
�? ���!!y8 �$�% 	  

  

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

����  

�����  

�
	� ����  ���� ����   �����P 

(���) *� *+,��+�  9/20 ± 0/54  7/11 ± 2/59  200/0  

  ����� )����(  ����� )����(    

. /  �0�  )7/65 (23  )0/60 (21  620/0  

�1  )3/34 (12  )0/40 (14  

2�3 456 7�8  98  )6/48 (17  )0/40 (14  630/0 

4���  )4/51 (18  )0/60 (21  

��";"�< ="�  CACG )1/17 (6  )4/31 (11  120/0 

JG )9/22 (8  )7/5 (2  

POAG )6/48 (17  )9/42 (15  

PXG )4/11 (4  )0/20 (7  

>���+? � +�1 >�  ����� )7/85 (30  )100 (35  054/0 

���� )3/14 (5  )0 (0  
CACG: Chronic angle-closure glaucoma; JG: Juvenile glaucoma; POAG: Primary open angle glaucoma; PXG: Pseudoexfoliative glaucoma 

  

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

IOP  
�	��  

�
	� ����  ���� ����   �����P 

2�3 1� 2@A  9/7 ± 37/24  19/9 ± 29/25  660/0  

1 2�3 1� �B? ����  92/4 ± 74/10  76/5 ± 6/13  029/0 

1 2�3 1� �B? 
��  82/4 ± 51/12  36/2 ± 94/9  006/0 

3 2�3 1� �B? 
��  89/3 ± 63/9  82/3 ± 77/11  023/0 

6  
��2�3 1� �B?  9/2 ± 46/9  49/2 ± 54/11  002/0 

IOP: Intraocular pressure 
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*/ #��� ��  �;$
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*;8 � �$�*/ P*�) �� �*F� Y%��*) %
*�+ 	+%�� #��� �� �;$

��F�   .�/��$ +�E� #��� �+ @!� �%�+  

�!2$
!@ �%�+ N�4� +��F8�&      �+ %+ P*�) �� P*>4 %+ #+
;�*�� +%�*�

8�8 �� +%�� � ��
/ #���!' 52/1 ± 57/1  �50/1 ± 74/1   � +�*� A�4

 ��
;8�F��%�+ �!@ ) �/��$ +�E� #��� �+640/0  =P 	(
�� %+  �*F� �� 
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4 �E�8 � �F��%�+� �!���      
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6 #
� �F� �� 	P�) �� %�T P�
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 +��.  

  

 ����3���� �� �� 3	��� �� �#$ � "%& �� ���4� ������ 56&� ���#� � 3	��� 7�8�
� �-����� ���
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�	��  
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	� ����   

����� )����(  

���� ����  

(����) �����  

 �����P 

����� 4+CD"�  

 4+CD"�2��;  )9/62 (22  )0/80 (28  048/0 

�@E� 4+CD"�  )3/14 (5  )1/17 (6  

����� 4E	
  )9/22 (8  )9/2 (1  

����� 1� 2@A 
������ ��"� �FG��� !HA� ���B6  

0  )0/40 (14  )4/31 (11  910/ 

1  )7/5 (2  )4/11 (4  

2  )6/28 (10  )6/28 (10  

3  )6/8 (3  )6/8 (3  

4  )1/17 (6  )0/20 (7  

����� 1� �B? 
������ ��"� �FG��� !HA� ���B6  

0  )3/54 (19  )7/85 (30  007/0 

1  )3/34 (12  )3/14 (5  

2  )4/11 (4  )0 (0  

 2�3 1� �B? I��"3  

�J��3 �G�?  )6/88 (31  )4/91 (32  610/ 

Flat AC )7/5 (2  )0 (0  

Encapsulation )9/2 (1  )7/5 (2  

Filament )0 (0  )9/2( 1  

Hypotonic  )9/2 (1  )0 (0  

Flat AC: Flat anterior chamber 
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The Success Rate and Postoperative Complications of Trabeculectomy with 

Mitomycin C among the Patients with Glaucoma  

 
Hassan Razmju MD1, Mohammad Mehdi Noureddine2, Farshad Adineh MD3 

 
Abstract 
Background: One of the most common ophthalmic diseases is glaucoma that may lead to some of serious 
complications such as blindness and damage to eye tissue. Glaucoma and be treated by using several methods 
that one of the most common ones is trabeculectomy. In the other hand, some studies showed that using 
mitomycin C probably can help the treatment of glaucoma and decrease complications. So, the aim of this study 
was determining the success rate and postoperative complications of trabeculectomy with and without rubbing 
mitomycin C in the local operation among the patients with glaucoma.  

Methods: In a prospective cohort study, 70 patients who were candidates for trabeculectomy were divided in 
two equal groups. In the first group, mitomycin C was contacted with operation site during surgery and in the 
second group, only trabeculectomy was done. Intraocular pressure was measured before, one week and one, 
three and six months after the surgery. In addition, postoperative complications were evaluated until six months 
after the surgery. The collected data were compared between the two groups. 

Findings: According to six-month follow-up, the surgery was completely successful in 22 (63.9%) and 28 (80%) 
patients, relatively successful in 5 (14.3%) and 6 (17.1%) patients and unsuccessful in 8 (22.9%) and 1 (2.9%) 
patients in control and intervention groups, respectively; The success rate was significantly better in intervention 
group (P = 0.048). 

Conclusion: According to results of this study, rubbing mitomycin C in operation site during trabeculectomy 
increased the success rate and decreased the number of used drugs. So, it is suggested to be used by 
ophthalmologists. 
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 5L�� c-2

  @&�� ��a��� ��&�� ��&� c-�+ �� ��������U  ;�
 �'  5�L��    ��-�
 ���(

  5�!� ����-^�� (%h&� 5L�� �
�*) %	A�T
)16(   �' �)�7
 ��!��� .

GAPDH   ;�
 �' �� �� 6�)� k&( %� ��� ��]2 B&2 %;-; @&�; ��

 �2��!��GAPDH ��� �-   1��� B&A��2C ����� �N!��
 ������ �@&���   ���(

qRT-PCR %;-; @&�; 5L�� ��  )2��)2 )*� K�� �� �)17(.  

   1-&�����* �������!� ������� �������f�� _������. �� %�����
�2  �  
Minimum information for publication of quantitative 

real-time PCR experiments )MIQE  1��� ����� ��	&N. �(   ���(

qRT-PCR �' R!-+ )���     � �-�* 6��72� 5�L�� l�^  ;�
 (��()

��2 �� �	;�
 �' k&( C 5\I �!��� ��)� ��-+ ��� ��� %� �)18( .

%	A�T
 �� �@�� �� ���   ���)���U ��B&
 �!��� 6)� %� %;-+ �� ��P�� �

 �' ��&�GAPDH   �' ���&� ��B&
 �!��� %� �)��� �@&]&U 8�	A�T
 ��

GAPDH %��h&� 5��L�� ��  ��B��&
 �@&���J�( .)��* %���^���U �����2� �

       )��); ��)��)2��  �;�
 �' ���OY ��� �2���!�� �' @�� ��&� ���)��U

�' @���O� ��O�2� �� � )���3 %���$
   %�h&� 5�L��  ;�
 ��(   ����2� �

 �!��� %� 5!� ��, %� 6�a .)* �L�	
 %�h&� 5L��    �0A��! ����2� �

%	A�T
 �� �@�� �� ��� n5!� �
i^� 8iH]
 �����  5L�� �� ��P�� �

%h&�      ��)��)2�� �6�e�!���C �����
 @��� .)* 1��9�!� 6�e!���C ���L� �

      @��� �� 5���* ����� �� �-�^ 5�$L�-
 � )2�-� %h&� 5L�� ����;

5��P� ��h
� �� %	A�T
 %L�P� ��)$
 � )2��� ��]2 %
�2    �-�^ 5�L�� �

)2�-�2 �)(� �(�oU @�� 6�72� ���� ��.  

  

��� 	
  

6���L ���P��5 %��
�2 %���( �� �  
����+ � )��* %���L�3 6�e��!���C ������
� 

*&1- %
�2 �(� +�	A�T
� �P� 6�L ��5 %
�2 �� R!-+&%� �  1�f]2�� pi^�

%�!-
 � ��O9I� � $\+&+�$� �����     :S��. )��) ��O9�I�94000096 (

[+ ��-
&�)   6��L .5�L�3 ���
  ��(�  ��P��5  %�
�2  ����� 2��f�  %��!t
 � 

$\+&+�$� �����   ��O9�I� RN�P ��3 ��)  1���+ 5�L�� . � �& %�h �   �����


   ���� %�� �6�e�!���C�   ����; ����� Testicular sperm extraction 

)TESE � (�� micro-TESE    ������ B���
 %���  �������2 ��   ��O9�I�

)Isfahan fertility infertility center �� IFIC (%	;��
  1����  �)�2�-� 

�� 1��� � 2�
�� ��O� 1393 �+ ��O� 1394  �; ��C� )*.  

1��)2�  ��)�) ����
 �50 �F&
   K-�F\
 ���� �� %h&� 5L�� �� (6�3

1)����� 5��&NZ+  �RNAlater ) )���AM7024�Ambion life science �

�H��
C( %.-/     K-�F\
 :�!��
 ��)�$
 .)* ��RNAlater    ���!� ���

  %�� 5L�� �-&!��-H2� �� )	� � )* X�G�2� 1)2��! 5��* ��	A��-�!�

 8)
24  ��
� �� � 5��!4 %;��  ��2��! �    u��G��!� �����3RNA 

 6�72�)���3%2-�2 �'-A-+�U <���2 ��!� �� .   �� ��I�� ��(TESE  �  

micro-TESE  @&�� �� �30  %�2-�2      ���!��� ��-�
 6�e�!���C ����L� �  

15 ���C �92) ���)�2� 6�e!Obstructive azoospermia   ���OA � (

15 ) ���)�2� �&/ 6�e!���C �92Non-obstructive azoospermia  ��

NOA �%��	A�T
 ��-��
 ������
 ����! @&f2���&
 .)2)��* 1��� v&G��]+ (  

3 ± 35 %$��! 6�)� k&( � �-� K�!   �����&� ��� � %h&� �-
-+ �   ���(
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1)��� �&3��    �@&�]&U 8��	A�T
 ��!� �� �@&�J�( .)��*�)2 �� %h&� �

 ���L�NOA  ���L� � ��-
 1��3 ��-�� %�OA     �)(��* 1���3 ��-��� %�

 )��L�3 ���
 %	A�T
 ��-
)19(.  

:#���'-A-+�U ���!��� w��2�  �B��&
CHematoxylin and eosin 

)H&E1-&* ��!� �� �( %
�2   %�2-�2 ��� ��� ����)2��!� �    5�L�� ���(

%h&� %�&L���U �  )* 6�72� 6�e!���C ����
 �)20(.  

�� !���� i!� ���) �$
 � 5L�� �( �� 8��9�
� %�� �   �
�)��50 

�! K-�-+  T$
&�&�9 �&�%h %�!� )��� ��� ���� ��2�< '-A-+�U�  ��� %�

  .)* %�L�3  

���L� OA� 2���� N. B2'-+�
�e!� %� )2�-�&	�   %��( � )���*�� � 

1�� �(� A-F!� 2'-+�
�e!�&# �L��  .�$
 ��� � ��2C�1) 
� )* .  

���L� NOA  �
�*Sertoli cell only syndrome )SCOS ( ��� 

�iUC� K-F! �(� 
�'& K��� )Germ cell aplasia  ��� GCA �( E�
-+ 

x-��F� 6�e��!� )Maturation arrest ���� MA (� (&B2'-+�
�e��!�-e 

)Hypospermatogenesis  .)2�-� (  

���L� SCOS 2���
 �
�*�     � 5�L��  .��$
 �� %�� )�2�-�& %�h � 

�C K-F! �O�+ � �O�+ ��( �(� A-+�!� ��1) 
� )*.   

���L� GCA B&2 K-F! �� 1�i� �(� A-+�!�� ����� �� ��)	+�  ��

K-F! �(� 
�'&K��   .)2�-� 0(  

���L� MA�  �� E
-+ ��Y��H�   )�2�-� C��-+�
�e!� x-F� ����
 ��

�2 �� �&�%7 ^��� 1�� �(� A-F!� �L��  .�$
 ��� �C � �(�1) �2� )*  .  

���L� ( ��& �B2'-+�
�e�!�-e     %��( ��-�� ���� �-�;� ��� � 1��  ��(� 

A-F!�� 0]Y �(�� 3&�� � ��)	+ ���@ K-F!   .)��*�� �(  

��@ %�!� )��� '-A-+�U��# ���� �BL��� %�
�� � ������ �'  ;�
 

5L�� �&%h ���P� %� �M2 
� )!� .�� �2&�%7 	!�  )�*  %��  �
�)�� 

�# ��2�1)� �� 6�)��( �� ��@ 1��3 ��( 5O; 	+&&@  ���O��@ �'   �;�
 

�� 5L�� �&%h �-h� %�*�� )*��.  

 u��G����!�RNA  5^����! �cDNA B&A����2C ������� :mRNA �  

30 �F&
 %.-/ 5L�� 6�3  �� ��RNAlater      � 5�L�3 ����
 1��9��!� ��-�


RNA    �'����&2 �� 1��9��!� �� �5L�� ���� ��^ .)* u��G�!� 5L�� @�� 6�+

  %��!� � ����( �  ��
         �� 1��9��!� ��� ��A-F�! ��-�U .)�* 6��72� ����( �  

 K-F\
TRIzol )  )��15596-018 �Ambion life science ��H��
C � � (

      ��! � w2��! #��� %�� � 1)2���! 5���* ��	A��-�!� yN. ��   ��-�!

.)* �'-�(    

��)��� 1 
&6���3��H  ��RNA ����� 6���+� +&�����  ����DnaseI ))��� 

EN0522� Thermo Scientific� A&2�-�� (��    5���* ��	A��-��!� yN.

  .)* %�*���� 1)2��!  

%����*� �  K��Complementary DNA )cDNA( %���� #����� 

��U����(��� L����z+� ���* ���+�� � ���&5 B����! �C ))��� 6210B�   

TaKaRa PrimeScript II 1st strand cDNA synthesis kit @�U�' � (

 1)2��! 5��* ��	A��-�!� yN. �� �%�^�!  �
��+ .)*cDNA  ���(

     ������ 6��72� ���
� ��+ �1)* %�^�!PCR  ���
� �� �20-  %�;��  �

��2�! .)* ���)Of2 ���3  

 5&9&� �5��O2 ��RNA     ��-�L���HA� �� 1��9��!� ��� �1)* %�^�!

 ���3C K'2  w�2� � )I��   )�&+� �B�&
C    .)�* vG�]
 �)���
��� 6-�

 5&9&� �@&�J�(RNA     ��-�
 %�� �3�-�AC 6)� �M2 �� �1)* u��G�!�

 �� �-;-
 6-�)&2�-3 � ��L �-J�( ���&�&*TRIzol    %�� �@&{+���U �

  Xg��; ��B��&
 �)��2�-^ ���� :��&+�+260  %���230  � ��
-2���2260  %���  

280 1��)2� ��
-2�2  5&�� .)* ��&3RNA   Xg�; #�� %� �1)* u��G�!�

  ) |���-2��2 1�f��!� ��2000c �Thermo scientific �2�-��&A �  � @&�&	+ (

 ���H� ����$
 5^�! ����cDNA  .)* %�L�3 ��� %�  

PCR ��� 	
�� ��
� ��� )qRT-PCR:( ���.� ��U���   1��9��!� ��

6�2 ��   ��B�L�Beacon designer 8.13 )PREMIER biosoft� �
C� ��H (

� yN. -fA�� ��� 6�72� )*:  

1��� (� 3-F;&�� 3�-AC ���  %�DNA 
-2' �&�#   �
�)��� �H�  ��

��U��(��� U&��]  ��� U&��� �� ��� ��B3�  .�$+ ���. �(�    K-�. .)�*

������� �&@ ��@ ��B3� �; �+ �(��     )�* X��G�2� }�B�� �5*�� ��H
� %�

ZH+ 8a-z\
 �+&�  �� �6-2'cDNA   .)2��3 �B7
  

2��U K-. (��(�� �&@ 25 -18 +-{F�-+&)   )�I�� � )* X�G�2�GC 

�C � �(&@ 55 -45 � .)* %�L�3 �M2 ���@ ��U���(��  +a-�z\
�    K-�. ���

�&@ 150 -90 � ��� 59;���7 
� )2���  .  

3� �� (���7 ��U��(��� �/� 59; �� �(� AT /� ��� GC   5��! ��

'3 �O�2��� 3-F;&��   ���� ��
� n)*� ��U� ���(��   �-�;� ��# G  ��� C  ��

 5�!'3 �O�2��� �� �M2  .)* %�L�3  

4   1��� #��2�� @���i2C d�����! #���� %��� ���(�����U )��&�[+ (  �
National center for biotechnology information primer- 

Basic local alignment search tool )NCBI Primer-BLAST (

) )* 6�72�http://blast.ncbi.nlm.nih.gov/Blast.cgi.(  

  ��I�z�^� �!��� �-M�
 %� �1)* ����. ��(�����U �5��O2 ��

   K��z+� 6)�� �������U ����� �&H]+ 6)� �_)( �A�-+ %� K�z+� ��-�

%����2  1��9���!� ���� �6�� ��(���^���! �&H��]+ 6)��� � ���;6���2 ��  ��B��L�  

Oligo 7.56 )Molecular biology insights�H��
C � �!��� ��-
 (

    K�)�; �� 1)�* �����. ��(�����U 8�zG]
 .)��L�3 ���
 ���O21 

   %�	A�T
 y�N. ��� �1��9�!� ��-
 ��(�����U 5MF/ .5!� 1)
C   ��FN
 �

%�&O�  )* ���!)21(.  

 �����qRT-PCR     1�f��!� �� 1��9��!� ���Corbett 6000 Rotor-

gene thermocycler )Corbett Life Science, Australia  #��� %� � (

 w��2�CyberGreen ) )���RR820L �SYBR Premix Ex Taq II �

@U�'.)* 6�72� (  
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 ����1 .�	
��
 ����� �� �	����
�� ���� ��	���
 �� ��
 � !	"�* 

��  

(������ ���) 

�����  

����� 	
 
(������) �����  

����!�� "�#  

($	% �&') 

 "�#

"�()�  

($	% �&') 

 *	��

 +�, �!)!�

)C°(  

GAPDH 
(NM_002046.5) 

9 F: 5′-CCACTCCTCCACCTTTGACG-3′ 
 �)�*�)8( 

R: 5′-CCACCACCCTGTTGCTGTAG-3′ 
 �)�*�)9( 

104 107 9/84 

RPL37 
(NM_000997.4) 

4 F: 5′-GTGGCAAATGTGGCTACCCTG-3′ 
 �)�*�)2( 

R: 5′-ATCCATGCCTGAATCTGCGGTA-3′ 
 �)�*� -.�/0)4-3( 

205  �)3� 4�)3-2 (

 )1607  �)3� 4�)

4-3( 

132 1/83 

RING1 
(NM_002931.3) 

7 F: 5′-
AAGAATACGATGACCACCAAGGAG-3′  

 �)�*�)3( 

R: 5′-GCTTCTTTCGGCAGGTAGGAC-3′ 
 �)�*�)4( 

128 106 7/84 

eEF2 15 F: 5′-CCTCTACCTGAAGCCAATCCAGA-3′ 
 �)�*�)10-9( 

R: 5′-TGCTCGAAGGTGGTGATGGT-3′ 
 �)�*�)10( 

447 147 6/87 

GAPDH: Glyceraldehyde 3-phosphate dehydrogenase; RPL37: Ribosoal protein L37; RING1: Ring finger protein 1; eEF2: Eukaryotic 
translation elongation factor 2 

8��i.� * �-��
 %� ��(�����U ��-
 1��9�!� �� @�� %	A�T
 %� 1���( ��)�� �!��!� �' �( � ��)	+ ��B3� ��( �����U ��]&U )F (� ��&U )R �(5&	
-
 �(�����U �� ��B3� �(�()K-. ������� 

@&� ��B3� ��( �_)( K-.  ���
� �\�
� X�, K-z\
 PCR 1)
C 5!�.  

  

 �����PCR  ���O2 07� ��10     5�MF/ �-�h� �� ����&A��H&


2/0     � ��(�����U �� #�� ��( �a-
��H&
1×  ��CyberGreen   6��72�

 .)*PCR      ���
� �� %�&A�� ����� 5�*�!�� �
�* %F��
 %! ��95 

%;�� ��2�! �  8)
 %� ���34  �%$&
�40     ���
� �� 5�*�!�� %�^�Y  

95 %;�� ��2�! �  8)
 %� ���310  ��
� �� K�z+� �%&2�Q60  %�;��  �

��2�!    8)�
 %�� ���330   ���-. �%�&2�Q    ���
� �� ����!72  %�;��  �

��2�!  8)
 %� ���330  � � %�&2�Q      0�!� ����� %�^�Y #�� �5���O2 �

 ��&� �!��� .)* 6�72� �X�, ��\�
mRNA  ����
 ����$
 #�� %�

 ��cDNA  %�^�Y �)� @&f2�&
 � )* 6�72� ����H+ %! 8�-I %� �  �

5&�� ) �7�!Quantitation cycle   ���Cq    �)�	� ���(B&A�2C ����� (

.)���3 5NQ  

A�2C&B �\�
� X�,: )	�  ��^C ���@  %�^�Y � ZH+ �&� PCR  �� ���� 

 1�f�!� BN! w2� K�2��Corbett 6000 Rotor-gene thermocycler� 

A�2C&B �\�
� X�,�        .)�* 6��72� 1)2���! 5���* ��	A��-��!� y�N. ��

�BL��� �
�� 1 %;�� � �2�!�  ����3�  ��PCR� �� 65  %�� 95  %�;�� � 

�2�!� ���3  6�72�� �-2 Xg; :+�
 8�-I %��  6��2 .)* 1)2�-^   ��B�L�

%G�2 � 7/1  1�f�!�Corbett 6000 Rotor-gene ����  A��2C&B  ��\�
� 

  .5L�3 ���
 1��9�!� ��-
 X�, 

::!��
  ;�
 (��()�' X�G�2�      �� 1��9��!� ���  �;�
 �' ���OY

"�� �&U ���� ���!� �� �-;-
 ��( �' ��&�     :�!��
 _)�( ���(

qRT-PCR  �' .)* X�G�2� ��� �-fA� ��!� ��GAPDH  ��-�� %�

    @&���]&U 8����	A�T
 �����!� ����� � �G������+ �' #����)22(�' �   

Ring finger protein 1 )RING1  1��� #�2�� ���!� �� (   @��i2C �

Genevestigator )https://genevestigator.com/gv/biomed.jsp(  �

�'  ����������(Ribosomal protein L37 )RPL37 � (  

Eukaryotic translation elongation factor 2 )eEF2 ��!� �� (

1��� d2������H&
 �� �I�� ��( )23(� X�G�2� )2)*.  

1��� B&A�2C   6��2 �� 1��9��!� �� �(   ��B�L�BestKeeper    � )�* 6��72�

) ��)^� :��P �
�� ��)$
r  ��B�&
 � (P     @��+��)���U @&��G+ �����

  %��h&� 5��L�� ��  ��;�
 (����()�'   )��* u��G���!� �����2� �)24( .  

05/0 < P  �T! ��-�� %���	
 .)* %�L�3 �M2 �� ����  

  

���-	 	
  

 $%�& � $%�%& '����RNA   

���(  �H* �� %� �-.1     %�� �-���
 )�2�� 8)* �5!� 1)* vG]


28S rRNA   %�� �-��
 )2�� 8)* ����� �� ��)�18S rRNA   .�-��

 Xg;260  %�230  �� ��
-2�21��)\
  �1/2–9/1   Xg�; �260   %��

280 1��)\
 �� ��
-2�2  �0/2-8/1%2-�2 6��+ ���� �  ��(RNA  5NQ
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 1)��(� ��]2 %� )*    �a��� 5�&9&� �RNA     6)�� � 1)�* u��G��!�

 5!� 1)��� ��O
 ��-
 %� �3�-AC)21(  5�&�� .RNA    1)�* u��G��!�

%2-�2 ����  �N��$+ ��� �� ��(30 �F&
    @&�� �6��3700-200   6�3-2��2

  .)
C 5!� %� ��&A��H&
 �( ��  

�(%)�  �*	�PCR 

���� 	+&&@ ��+&: O� 5MF/&%� � ��U���(��  ��9 ��+&:   5�MF/ 8��9�


��U��(��� U&��] U �&�� 5MF/) �(� 1 -25/0 
&�a-
��H  )�* 1��9�!� (

)21( �( .�# ��+ ��&8�N �MF/� ��U���      %�� � ����H+ ���� �� 8�-�I %�

 w��2� #����CyberGreen�  ������� ��qRT-PCR  )��* ����)21( .

A�2C&B �\�
� X�, ���� 5MF/ �(� EF�G
 ��U� ��(��� U& ���] � U �&��� 

5O; 	+&&@ I�z�^�� ��-� K�z+� ��U��(��� U&��] � U&�� 6�72� )*.  

����  A���2C ����!�&B ���\�
� ���� �X�,� 5��MF/ �� ���(� a�����   

1 
&�a-
��H  �( ���# ��U ����(��� U&��] U � �&���  �(&k  U %�2-3 �&# 

ZH+&� ��U���� �\�
 �K�Z
 ��-�� %�) )]2 1)(�]
� ��U 5MF/ X�,� ��� 

����  �'GAPDH�  �H*2� .(�@ ��2�< ���� %� ��� ��]2�@ Cq  ����� 

 �'GAPDH� 21/0 ± 45/13 � � �-������@ Cq �����
 5��MF/ ���  ��

��U��(��� U&��] U �&�� )5 
& �a-�
��H   ��( �� ��#    .)�
C 5�!� %�� (

}�B� �+�@ Cq ����  �'GAPDH� ��+ ��&:  ��MF/� 10 
& �a-�
��H 

��U��� U&��]  �5 
&�a-
��H ��U��� U �&�� )17/0 ± 99/13   5�!� %�� (

 K�);) )
C2 .(  

%� ��@ +�+&�: �MF/� ��U ����(��  ����� O�& %��  ���!�   6��72�qRT-

PCR ���� %� )* X�G�2��@ Cq 
 ��]2 ��� )(� � %�� %;-+ �� . ��@   %��

��2�< O��]
� ���� $��
� ��U��(��       ����� ��O�+ %��NA�) )�
C 5�!� %� B&2

 @�����Cq �' <���2 �&P-+ %� �O�+ �(GAPDH .5!� 1)* �9���  

  

  
 +,-1 $%�%& .RNA  *�	./ �0 *��1���,!
 *
 ��	���
 	�2  � �3��

45�  .$�
 ��- 678� ��	��� 9���%:
 �;%�/  

RNA  �� ����� �5	� +�	- '<3
 �5	� �� =����75 $�� 9	:28S 

rRNA  �18S rRNA '� >	85 
� >	�� .��� '� ���	8� �& ���  =��-

 �� ����� �5	� ��-28S rRNA  ���?2 �� ����� �5	� ��- ��
�� 

18S rRNA  .$�
  

  

  
 +,-2$@<A B�C '(D(� ;%!	5/ .  >0 �	����
�� E<�7� �	�Glyceraldehyde 3-phosphate dehydrogenase )GAPDH (

�5	��/ �? 	�  �11/0  

  �%J5	%�Tm  	� ��
��20/0 ± 92/85  >0 '3	N�O
 �%P,: �� �����GAPDH >	�� .$�
 ���� ��%� � ��8%� �	����
�� Q��:  �& ���

'� ���	8� $@<A �� '�?) ���
�� ���
� �5	� R%� =��- '�5 ���� (	����
�� �S	� �	� .��-  
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 ����2. �(%)� �*	� $@<A ���
�� >0 Glyceraldehyde 3-phosphate dehydrogenase )GAPDH( 

 �����  �./0(�1����2��) ��3�   (�1����2��) ���  �����  �./0   4�56	��±  �	��� 7��)6�Cq  

20 20 15/0 ± 62/13  

20 10 23/0 ± 88/13 

20 5 16/0 ± 56/13 

10  20 05/0 ± 51/13 

10 10 04/0 ± 73/13 

10  5  17/0 ± 99/13*  

5 20 20/0 ± 91/13 

5 10 16/0 ± 97/13 

5  5  21/0 ± 45/13**  

Cq: Quantitation cycle;  
#Y-� *  @��+Cq#Y-� ** n  @��+Cq  

 ���� ��&U � ��]&U ��(�����U 5MF/ :&��+ @���O�qRT-PCR  ����cDNA  �'GAPDH #Y-� .)* @&&	+  ��)$
 @��+Cq 5MF/ %� )* �I�� �2�
� �  

5  5MF/ �� ��]&U�����U �a-
��H&
5  %�L�3 ��� %� ���&U�����U �a-
��H&
.)*  

  

  
 +,-3>0 �
�� ��
�5	��
 '(D(� .  �	�Glyceraldehyde 3-phosphate dehydrogenase )GAPDH(  �Ribosomal protein L37 )RPL37(  

 *
 � �T/A  ��ND� 4(%5�<&Polymerase chain reaction )PCR>0 (  �	�GAPDH  �RPL37  =U�	(� ���&� ��10  ��	? $V� �	���1010  'W&

 	: (X�� >0 'W&) ���&�101  Y(&
� .�- �%P,: =(X�� >0 'W&) ���&� 'W&PCR �(%)� $@<A ��  Z�� ��
�5	��
 '(D(� � �- 9	[5
 ��%� � ��8%� �	����
�� �

�5	��/ �
�\� �%% : 	� .����.  >
;%� =U�	(� �2r  '�
�	& �PCR  >0 �
�� ���	\� ��
 .�- �%% :GAPDH  	� ��
�� =(45� �	%� '(D(�)91/0  >0 �
�� �RPL37 

 	� ��
�� =(45� ���]&	O '(D(�)99/0 .���  

  
 ������ @&&	+ ����PCR    ����&U � ���]&U ���(�����U :!��
 5MF/ �

  ���� %� �1)* �-A-� _)( �' ���� ��(�-��� �&ZH+ ���� � X�G�2�

   K����! #�� �_)( �' ���� ��(�-��� @�� �� 1��9�!� �� .)* %�L�3

%�
�� �� 5
�  �1010  �+ �e�101   %�! �� � %&O+ (_)( �') �-��� �e�

 ����H+ ���qRT-PCR  )* 6�72�)21(   ������� �:�&+�+ @�� %� .PCR 

1��)\
 ��  �10/1-91/0 �' �
��+ ����      )�* 1)(��]
 _)�( ���(

 �H*)3 �� 6�a .(     ��)�$
 %�� 5�!� ���, %90/0 > 2r  %�;�� #�� �  �

 :!��
 ������ ���� a�� ���&�.�qRT-PCR �
 X-�\
 .�-*  

^��� (�	�)>0 '�	�*�
  

     8��	A�T
 �����  �;�
 �' #�� �� �&� �� 1��9�!� %� @�� %� %;-+ ��

 "�� %� �' ��&� %� �-��
qRT-PCR     5�!� �����P ���
�)10( �

 �' ��������    ��;�
 ���(GAPDH �RING1 �RPL37  �eEF2 �� �

١٠
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 %�&O� R���*PCR  ��)$
 @&f2�&
 .)* 6�72�Cq  6�72� �� �I��3  ���

  ������� #��� �����H+qRT-PCR  ��)��	+ ������15 %��2-�2  �OA �   

15 %2-�2  �NOA  ��L #� �
�)� �
�*)SCOS  ��GCA ��L #� �

MA  ��)$
 @&f2�&
 .)
C 5!� %� �(�'-+�
�e!�-e&( ��L #� �Cq  ��

6�2  ��BL�BestKeeper    �f���N�( B&A��2C �+ )* ����Pearson   6��72�

�' ��&� ���)��U B&A�2C .�-*    @������ %�� ��� ��]2 �)�)2��  ;�
 ��(

 ����&	
 8���L��\2�Cq :��&+�+ %��� �39/1  ������RPL37 �66/1  ������

RING1  �67/1  ����GAPDH  K�);) 5!� 1�-�3.(  

 �' �:&+�+ @�� %�eEF2  %�F��
 �� � )* _g�    �' B�&2 )�	� �

RING1 ��)$
 �&A� %� �r #Y-�  ) ��+697/0 �' �� �� (GAPDH  �

RPL37  K�)��;) )�����3 _g���  ��;�
 �' ��-+�)���)2�� ��3 %��� .(

 ��)$
 ��f�� 8��N�r  �� �����959/0  �927/0    �' �� ����� :�&+�+ %�

GAPDH  �RPL371)�(� ��]2 �      %�� �' �� @��� ���]&� ��H��B2 �

 v^����*BestKeeper  �' �� �@����� ����� ������ .5���!�RPL37  �

GAPDH�� ��-�� %� �    ��!��� �����  �;�
 :!��
 �' @&
�� � @&A

%h&� 5L�� �� ��&� )* X�G�2� ���2� �.  

  

8)%  

�' @&&	+ _)( �� �%	A�T
 @��  %����$
 ���� :!��
  ;�
 ��(   ���&� �

�' %h&� 5L�� �� �(  "�� #�� %� ����2� �qRT-PCR  1)�* 6�72� �

 ���� ��&�� "�� .5!�qRT-PCR �!��� %� y&
� ��&�� �-. %� �

 ��&� ��B&
mRNA �� �-;-
 l�^ ��(Transcriptome  5�L��   ��(

K-F��! ���� ���
 _)��( ����( �����( ���
� ��������U ���
 %��� �-��.  �0&��2��

Transcriptome  R���* �� � ���� K-F! ��-�\
 %� %����� 5&I�^

    ��)�	+ ��� � ��&&4+ ��Y� �8��9�
 �F
�H+ � #�'-A-+�U �#�'-A-�B&L

��
�  �-��*)25(  �� ���I�� 8�������� ���� ��A-F��! 8����&&4+ @���� ���3� .

�K�H��*  �� ���I�� <�����2 5��!� @��H�
 ��-��* 1�����( ���H&�H+ ����(  

qRT-PCR       #��� %�� %�� 5�!� 6�a �@��� �� ��� .)*�� 1)��� 1���3

"�� �	&N. 5O; �:!��
 ��( 1��� ���! .���3 6�)
� �(  

"�� �� �H� 1��� ���� �	&N. ��(   0&$���
 �&/ ���� �	&N. ��(

 #�� %�RNA  "�� )��
��&2 %� 5!� 6�+   � ���( 5�&�    ����
 �7��!

�
 ������  )*��)3(   R�!-+ ����� �	&N. ��f�� _�. �� .RNA   �6��+

  5�*-2�� �����
 �� K�H*� �� �I�� 8������ _g� %� ���
   �������

 ����� �� 1��9�!� ��-
 ����$
 � �-H	
qRT-PCR   "�� .5��&2

    K����� ��-��� %�� %� 5!� :!��
  ;�
 (��()�' ���� ��� %� ��f��

�
 ��� %� �F^��  )2��� �N
 "�� %� 5N�2 ���]&� ��(������ � )2��

�&U ��(����� �� #� k&( �  ���)2 B&2 �� %�93)26(�' .     �;�
 (���()

  %�� �+ �)�*�� %�*�� ����Q ��&� ����
�C 8��9�
 R���* �� )��� �:!��


�C #��      R����* �� ��I�� 8���&&4+ �� �� ��H&�H+ 8��&&4+ ��-�� ��(

8��9�
  ��� v&G]+ ���
�C)30-27(.  

�' R!-+ ���� �	&N. �(����� ����� � ;�
 ��(%��B( )�2�
 ��  �

�' #�� %� �
� �5!� ���� 5��� � a��  ��
 �:!��
  ;�
 ��(   ��-�+

    <����2 5�
� � 5\�I %�qRT-PCR    ���� �������)27(   #��� %�� .

�' ��( �
 ��� � ;�
  ����$
 ��-+RNA     6��72� ����� 1��9��!� ��-


5*-2�� ��� �	&N. B&2 �� �-H	
 ������ )4(    y�N. ��� ��� @��� �� .

1-&* %
�2  �Nolan  �Bustin   (���()�' X��G�2� ���� %� 5!� 6�a �

%�&O� ��! #� �)��� �:!��
  ;�
 ���!  ����� ���� �(PCR   6��72�

 �-*)21(.  

%�&O� @&A��  5&9&� �!��� %� �-��
 ����!RNA   @&�&	+ de! �

       �� �����
 �����$
 ����� ���� %�� ��� ��-�� �+ n5!� �C 5&��RNA 

 5��*-2�� #��� �5�&9&��� %���( ������ �� �����H� �-��H	
 ��������  �

%2-�2  .��� 6�72� �(0( B&2  ;�
 �' �:&+�+ @�� %�     (���()�' ��� ���
�

  %�� �O��]
 ��B&
 %� � %	A�T
 ���� �M2 ��-
cDNA    )�(�-^ ��)�N+

         �-�* %��&O� ���&U � ���]&U ���(�����U 5�MF/ )���� �@&��J�( .)*  

 K�);)25MF/ @�� � (    6��72� ����� �%�&O� ��(qRT-PCR   1��9��!�

 ���3)21(.  

  

 ����3>0 ��	�/ �	
��
 . ��- B	7�5
 ^��� �	� 

��  4�56	�� ���!
 )CP( 4����9  �����CP 4���3�%  �����CP 4�56	�� ± 7��)6� ���	� :��; ���<� )r( ����� P  

RPL37 21/20† 91/17 94/22 39/1 ± 28/20 927/0* 001/0 

RING1 66/25 83/23 28/29 66/1 ± 73/25 697/0 025/0 

GAPDH 43/18† 81/15 54/22 67/1 ± 53/18 959/0* 001/0 

eEF2 79/20 02/18 34/23 87/1 ± 89/20 744/0 014/0 

CP: Control point; GAPDHGlyceraldehyde 3-phosphate dehydrogenase; RPL37Ribosomal protein L37RING1Ring finger protein 1eEF2: 
Eukaryotic translation elongation factor 2 

CP %T$2  ���( %�  .�$+ �Quantitation cycle )Cq6�2 �� � 5!� (  ��BL�BestKeeper �
 ��� %�  ���� ��
���U @�)�Y .���CP   %�]��) �!)�( @&f2�&
 �
�* %� 5!� 1)* 1��� ��]2n 6�

�I�� ��  X�Pn 1��� %�-�7
 #� �� �-;-
 ����$
 c-�7
) ����� @&f2�&
 �(�&4�
  �C ��)	+ �� 0&�$+    ��)�$
 @����]&� � @����� �(�(CP    ���&	
 _���\2� �CP  ��
     ��)�^� :���P .)��*��

Pearson )r ��)$
 � (P 6�2 �� 1��9�!� ��  ��BL�BestKeeper .)
C 5!� %�  

†1)�(� ��]2 :  ����$
 �!)�( @&f2�&
 @&� a�� �f�(��( �CP 5!� n*1)�(� ��]2 :  v^�* %� �H��B2 � a�� ��)^� :��P �BestKeeper .5!� 
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%�&O� <���2 ]&U ��(�����U 5MF/ ���!�
 5��Q ��&U � ��  %� )��

 ������ ��a���� K���z+� 5&��I�z�^� ����� �1)��* ������. ����(�����U

cDNA �' ��2 �&H]+ ������U ����� k&( �)���( _)( ��(  � )�(�

1)��� )&�[+  �H*) 5!� #&+�
�-92�-&� 8�	A�T
 �2  )���� �5��O2 �� .(

1���  �� �I�� ��(qRT-PCR  6��2 �� 1��9�!� ��    ��zzG+ ���(��BL�

.�-* X�G�2� :!��
  ;�
 �' � )2-* �&F\+ � %�B7+  

 6���2 %��! ����P�� K���� ��  ��B��L�GeNorm �Norm finder  �  

BestKeeper      <����2 � 5�!� 1��9��!� ��-�
  ;�
 �' X�G�2� ����

6�2 @�� �� �I��     5�!� �f�)�H� %�� 0&�	+ ���
 ����� )� �+ �(��BL�

)32-31(%	A�T
 �� ��� @�� �� .   � ���!C �!��!� %� %;-+ �� �P�� �

6�2 ��-� ��f���  ��BL�BestKeeper6�2 @�� �� �     ��� .)�* 1��9��!� ��BL�

6�2 �� 1��9�!� ��-
 0���-fA� ��!�   ��B�L�BestKeeper  �' @����O� �

    v^��* %�� %�� 5!� �2'  ;�
BestKeeper  #���B2    � )�*�� ��+

%2-�2 @&� ����� ��&	
 _��\2�  )*�� %�*�� )(�* � ��-
 ��()24(.  

�� ����@  ��!��� ���� �%��	A�T
� ���&��    ��;�
 �' ����OYRPL37� 

GAPDH� RING1  �eEF2 � 5L�� ��&%h �   
 �6�e�!���C ����L� �&��B 

8��9+ �&�� ��@ �' � �(&@  ���L�NOA  �OA   %�2-�2 ��-��� %� �   )(��*

�$
�%� ����� �� 1��� %� %;-+ �� .)* �(�   K�)�;3 �' �� �RPL37  �

GAPDH v^�* �� �(� �B2�#  %�1 	
 _��\2� �&��    %�� 5N��2 �����

 �' ��RING1  �eEf2 �+���    :�!��
  �;�
 �' �� ��-�� %� � )2���

���� � 5L��&%h � A� .)2)* X�G�2� ���2�&� ���f  �����  ��+���  �' ��

RPL37  �GAPDH� ��2�< A�2C&B f��N�(� Pearson   ��)�$
 %� 5!�

P #Y-� �+� ���� �� �' X�G�2� 1)* �  ;�
 ��]2 
�  )(�  %�;-+ �� .

��� %��5 gU K)
 K-I��%�L� 1)* � MIQE� �%�L� �(� ��@    ��� �%�	A�T


1��� �(� %	A�T
 �� �I�� � �' �(�   ������ ��  �;�
�  ���(    ����2 ���G


%��3 3 ���2�!&���(� 1�� � A-F!� F3& ��
-  �!��� �&6-�  F+�)�2�&K�   ����2�


 ��]2 5$��T
� )(� )38 -33(.  

 @&f2�&
 B&A�2C �%7&�2 ��Cq  1��3 �� @&�NOA  �OA  ��� ��]2

 �' �� %�RPL37  �GAPDH       �� @&�� ���&	
 _���\2� @������ ���

 ��)$
 @��+a�� � 1��3r:!��
 � �' @��+     %�h&� 5�L�� ��  �;�
 ��(

�
 %	A�T
 ���� � )�*�� �' ��&� �    "�� %�� ��(qRT-PCR   5�L�� ��

)���( :!��
 %h&�. 

  

� �23�6����� �  

�@�) ��� �
��+ �� %F&!� )2�-�2 ���H�( �(�oU @�� 6�72� �� %� �2

.���3 �
 ���Bf!�e!  
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Abstract 
Background: Real-time quantitative reverse transcriptase- polymerase chain reaction (qRT-PCR), is a fast, 
sensitive and reliable method of gene expression comparison that is prone to a lot of technical errors. On the 
other hand, historical reference (housekeeping) genes are not suitable for all tissues. Herein, we have tried to 
identify and evaluate the best reference gene for testis tissues for further qRT-PCR experiments.  

Methods: Testis tissues of 15 men with non-obstructive (NOA) and 15 men with obstructive (OA) azoospermia (as 
control individuals) were collected. Primer designing and verification of four candidate reference genes including 
glyceraldehyde 3-phosphate dehydrogenase (GAPDH), ribosomal protein L37 (RPL37), ring finger protein 1 
(RING1) and eukaryotic translation elongation factor 2 (eEF2) were performed using Beacon designer 8.1 software. 
PCR pre-optimization for reverse transcriptase input RNA and best primer concentration were included. Melt 
curve analysis was drawn and values of quantitation cycle (Cq) were extracted. Mean Cq analysis was calculated 
using BestKeeper v1 software and suitable reference genes were selected afterward. 

Findings: Comparing the mean Cq values between the NOA and OA groups declared that RPL37 and GAPDH 
showed the lowest standard deviations of 1.39 and 1.67 among the other candidates. GAPDH and RPL37 were 
selected as the best reference genes in testis tissues with their r values of 0.959 and 0.927, respectively. 

Conclusion: The results of this study show that the best reference genes for normalization of qRT-PCR data of 
testis tissues are GAPDH and RPL37. 

Keywords: Reference gene, Testis, Real-time quantitative reverse transcriptase-polymerase chain reaction 
(qRT-PCR), BestKeeper software 
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World Diabetes Day 2105; Act Today to Change Tomorrow 
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Abstract 
Each year, on November 14, the World Diabetes Day (WDD) is celebrated. WDD is a campaign led by the 
International Diabetes Federation (IDF) and its member associations throughout the world. It was created in 
1991 by IDF and World Health Organization (WHO) in response to increasing concerns about the intensifying 
threat of diabetes worldwide. The WDD 2014 campaign marked the first of a three-year (2014-16) emphasis on 
“Act today to change tomorrow“. These activities and materials in these years will particularly concentrate the 
topic of healthy eating and its importance both in the prevention of type II diabetes and the applicable 
management of diabetes to prevent the complications. 
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