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The Contamination of “Gaz” to Aflatoxin Residue in Isfahan City, Iran 
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Abstract 
Background: Aflatoxins are toxic and carcinogenic secondary metabolites usually produced by certain strains of 
the fungi such as Aspergillus flavus, Aspergillus parasiticus and rarely Aspergillus nomius. In appropriate 
temperature and humidity, these fungi are able to contaminate agricultural commodities and then produce 
aflatoxins. This study aimed to determine the total aflatoxin level  in “Gaz” produced in Isfahan city, Iran.  

Methods: 40 Gaz samples containing 28% and 40% pistachio nuts were prepared from production units in 
Isfahan city and the total aflatoxin level was evaluated via enzyme-linked immunosorbent assay (ELISA). 

Findings: 39 samples (97.5%) were contaminated with the mean aflatoxin level of 4.11 ± 3.55 ng/g. The total 
aflatoxin level in 40 samples was between non-detected and 13.97 ng/g. The mean aflatoxin level was 3.53 ± 2.49 
and 4.70 ± 4.40 ng/g in samples containing 28% and 40% pistachio, respectively, with no significant difference 
between the two groups (P = 0.82). The mean aflatoxin level was found to be lower than the maximum tolerance 
limit (15 ng/g) determined by the Iranian National Standards Organization but in 4 samples (10% of samples) 
higher than the maximum tolerance limit (10 ng/g) accepted by the European countries. 

Conclusion: According to the Gaz economic importance, especially exporting to the world markets, as well as 
dangers of aflatoxin for human health and considering it as one of the most important health indicators, 
definitely an extra effort is needed to warranty the hygiene and safety of this product. In addition, national 
standard should be promoted to the level of developed countries. 
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3  

  
  

�����  

:����� 
�������� ��� �� � 
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#� $�%� 
������� &�#'" () 
*+ ,��  -./0 -01"�2��3 41��-0 5�67� �2 ��2  � �� .�9� 

3�: 
����� �: 
������� &�#'" 
*+ -/�;�: <�2  =7��  >!0�-0 !?� (: >2�!@ ��2(A;�B0 �� C�9 . > !@��� (BD� -E�#'" <�2� -�2!: >  -��1� $F

Lanwei  ��� 
������� &�#'" 
*+�1:.  

��� :��  >�2 !: (A;�B0  �150 ,�=�2�H�: (: I�//) (A+�!0 
������� (: J1�'0 2�H�: >�9  �!96;� (L) �
�  (;� N�O; �� ,�2�H�: .
7!P Q�R�� ,�*.S� -����)

 
O" 
������� �1+�: (/�A0 �� I��.=�� � ��,10�� Lanwei  �Mcburney 5�!� 2� T�=� UV� � �/=7!P 2�!W �� 
XY (0��. �� I��=�!7 ZH� [�"� (: ,�2�H�:��  �

 U����� 
*+ ,��� >\1;1"���!P ]��2�!^� 2� .��  �: >\1;1"�� $�� !: 
������� 
X_0 T�=�,10��  >�9Lanwei  �Mcburney ,10�� �� I��.=�� �:  >�9t� 2
χ � 

One-way ANOVA �� (��D0. 

����� ��: ,10�� Lanwei �2��> �����
 6/22 � �Pa- 5/23 ./0 � 
X_0 �S2� .�1: �S2�-  bc�)�  ,10�� "!" (:�$ 4/77  �5/76  �S2�0 ��,�6  
OS�  

,10���  ]��A07/22  .�1: �S2�,10�� Mcburney �2��> �����
 5/95 � �Pa- !.S �S2� �1: .�S2� 
X_0 � ./0- bc�) (: "!"�$ 100  �5/4 0 � �1: �S2��,�6 

 
OS,10�� Mcburney  ]��A07/84 : �S2�( �0� 
��. 

����� :���� ,10�� Lanwei � >\1;1"�� T�=� �: -3�: e7�1" >�2��
��  (�H+ �� 
������� -E�#'" -/�;�: >�92��A0 !f� �: -3�: e7�1"  �/gH9 �,10�� 

Mcburney ��2��.  

:����� ������  �
�������Lanwei �Mcburney  

  

: �!�� ��1@2- ,�!*0 �>��H� ���9 ���@!��� ��� -/��� �-h"!0 ��� >2��� �@2 -��0�� -W�!��. �"�� #$�%&
 �'�� #(��) �  #�'*( +,

Lanwei ��- ��.�����/ 0�%&
 �1! . ,�*.S� -��6� I��'��� (�R01394 i33 )363 :(2178 -2172  

  

�����  

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

�� $�%�� ��������	 &�'�� ��
 ���   (� )���*(�� � ��+ ��� ����

 ������ ���,� . ��� �.� /#0� ��������	 1�.2� �� �3+ 4	
 

�� 5�� �( �67� �����(��5 8�� .���     (� 1�.�2� (� 9�'��� &���� �

��� 4���� ,� ��2�� �#�: 4��,. ��   (� ��67� ����������	 4�;�� ����2

 <5�� 4��,80 .��� 9� ?(�;@ &��    
4���+ 4�(����� ��� ����A� (� 

��������	 �� B�'� ��� 4�(����
     ���(�� <���2�� ��C�.2� �"�2�D 

 �� ��E �F�G� !F�H�'I ��0 
��� 1�.2� !F <�F   <���2�� �J���K�

4	 �� L�'�(� <(��J�� !F � ��� M�N� �"2� �F �� �� ������ ��� .�
 

�� O���      ���2�� 9���@ ���� (� ���������	 4����(�K�� 4�;�� �� ��

��� )1(.   

�G     ������ ,� ��� ���� !"� �(� ��� ��������	 �7�S�� T��F�

���   ��� 8��� U�� ��, � ����@   � ���6-4     ��� ��H� �����RLQ 

)Right lower quadrant�� ���Y� (  .������ ��6@    T�� �����2�� ��

�NA� (� �(� < McBurney �Z�� T��F�G� ,� .���
 ��    ���� ���3���

 ���� '��A� (�I�      ��Z�� !��B� ,� [��6���� � 8��3� .�(�� ��+� �2��F

 �� ����� �� &�'�� �� ,��� �(� � ���3�� �.���  

�7��H� < �"�;�K
     ������� � \(��, 1�.�2� (� ���3� ]A�

�� �6�� ^���  9�77� _�� �E 4	 .�7����
 Tenderness  (�RLQ
 

�
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Rebound tenderness ���B� 
 Rousing )Indirect rebound(
 

Psoas sign  �Obturator sign ) ���2 .( �F�Z2���,	 a���� �#�+ ,�

 9�77� _��CBC )Complete blood count(   ���� ,�����"S �� ���

000/10  �����000/18 ����#�� (� &�#����  ����� /���H"� ����������'#0 < 

�#�  �(�� ���+� �c#����K(�� )1(.       ��� � d�#�.� T��HS�N� \���� ���

��������	 1�.2� 4��� �.� �� �+��
    \(��, 1�.�2� ��3+

 �F�,����� !���� ,�Alvarado �� 9��6���  .��  

�� 4�2� T�HS�N� ,� <(����   � 1�.�2� (� ��,�� /I �� �F�

<(���� 4��(�   ��#�+ ,� ?(��@ 9�Z��� <�F <(�����    <���"#�� <��F

 ���e� 9��(IBS )Irritable bowel syndrome(
 
&�3����  
�����'�

<(����   9��6���� �(�� �����"��� �� L���� <�F�(� � 9��( ���3�S� <�F

�� �J�� �� )3(.  ��NA� < Lanwei   ��AN7� _�� <    (� ��,��� /�I

) <(�7� ���#+ ���JAnterolateral
��'�� ���� ( 4   ��2Z��  ���,

�'S < <(�7�-  ����g�Patella �� .��� �7�E ���7� \���
    ��NA� ����

 9��6��� (���� ��  ��������	 4��(� (� ��� 9� )4.(   ,� <(����� (�

 ��NA� �� ��� 9��	 �7�E ��7� /I ���7� < Lanwei    ��� 4�(����� (�

��  ��������	
 ) \�� Tender�� ( ) ��5-4.(  

Lanwei <�7H� �� �7�E 4��, (� » �"� ���� )�����	«   .����

�NA� < Lanwei    ��NA� _�� 4���7� �� <  ) (���2FAlarm point(  (�

�� ��K�@ �G�      )��S (� ����Z7F ��,��� /�I L��A� .��
   k����(�

)Tender( �� � �� L�'�(� (� <(���� _� �� ��� $����    4	 ��� L�����

.��� ���� ��+� �NA� (� (��2F L�A�  <(����� 4��(� � 1�.2�   ��F

6���7��F � )5(.   

)�����	 ��HJ�� ��S� ��
 <(����    !��B� ���(��J !F <�Z�� <�F

�77� ��#A� �( ��������	 )7D(  ,��� 4��� ���  4���   _������;� ������67S


��   
��7ZS ��  ���3�S� <(����  �����      &��"�S�K ��� ������.� <��F


9(�� U��@    �m� � ���  ������������@    <*�S����� 4���� �7�S��� ��H

_���@(�  ��� $�� �()1 .(  

�NA� < Mcburney �AN7� �� �� ��� !" (� <�  ��5� �� �����

 )�����	 ��K�Z� (��J ��S� �� ��  �� �� \��  !F ��������	 ��0

�� ��: &��H� �g� (�  .��� �67� no�� (�I �� ����� Sleisenger 

 �Fordtran   �(� ���� ������� p���m��  ���NA� ����� ���qJ�7�� L���' < 

Mcburney 9� /3�#� )�����	 � <  8��Underlying   �(�� ���+�

�S�  ��� (� �
  ����2�������   )�����	 _������	 4�"� ,� ��(��

��� )6(.  

���HS�N� \����� ���� < Levy  �Texidor ���NA� <�( < Lanwei 

 � 1.2� �� $�������    ��NA� ���� (�
     $��� <���� ��C:�

.���� �HS�N� �(�� 4�(���� (� ��  ��������	 ��+�   a����� \��� ��

 �HS�N� ���L�A� ,� _� r�F Mcburney  �Lanwei   <(������ L�'�(�

��(��� ��������	 ��+� �� )7( 
   <�( ��HS�N� ���� �� �3+ 4	 ,� ���

) <���g� ���H�50       � $��%�� ���������	 !��B� ��� ����K� ,� (�6� 9�

���
   .�(��� �( ��m�K ��� <��� �K�� ?,(� <(��	 �3+ ,�  

�NA� < Lanwie   9����g� ,� s(��: �� �3+ 4	 ,� <    (���J !"�

1�.2� (� � �(�� <�F  ���� �'e� !F ��������	 �J���K�  ���
  4���,	 

 1�.2� <��� �'��7�	�� �G� �� �������� ��( . �( ���� ,� ��HS�N� 
  <

 4�;�� ��(�� U�F �� �m�  ��NA� ��t�C�:� � �����  < Lanwei 

 �7�;Z��+ �3+�NA� <�+ ��  <Mcburney    ��� _��� �� �  <��F(��H�

Alvarado  ��  ��������	 1�.2� (�� $�%��.  

  

��� 	
  

�HS�N� ���
   �6��t�� ]F�u�� _�-   ��#�#g� ����   &��� (� ���  <��F   

94-1393 4���(���� (�  <�F ���	 � (\) ��F;S� �,��	    ������ ��S�

 $�%�� 4�36t����+ .H�  ��HS�N� �(�� <
      ��� 9��77� ��H+��� 4�(�����

B�� �� ��������	 ! ���  .����� ;����  

      ��� (��2��� ��� !"� �(� !��B� ��+�RLQ   � �(� �K��2�� �

  ]����,	 � M���+ 1�.2� /�  �� �� ��������	 �� k�"2�  <��F 

 <*�S���
(����      �"��� ��K��(� $��� � ���� ���  ��������	
   ���

(� <�F(��H� 4��7��    �7w�F .�� ���K�@ ��G� (� �HS�N� �� �
��   $���

 a���� ���H� � T�7��H� $�%�� 4�"��4��,	     4���7� ��� d�#�.� �#� ��

H�<�F(�� ��@ (�G7� �HS�N� ,� s��:�� .  

����� !%  <  &���K ,� 9��6��� �� �HS�N� ,��� �(��  !�%  �(�	��

        4��7��I� pN�� ��K��@ ��G� (� � 8��� T��HS�N� ��3+ �����95 

�t(�
 )96/1  =2α-1z(
  �'e� �(��� 8��4��,	 Lanwei    ��� ���

���HS�N� 4����'� ���#� <  4�;���� ���� �����2�5/0  � ��� ����K�@ ���G� (�

��7w�F
  <�N: 4�;��1/0
  ���H� ��96     ��3+ ��� �� �(�	�� (����

 ��2�� 4�7��I�150 .�7�K�@ (��J �HS�N� �(�� (����  

 /��C� ,� �H� �� ��� T(�t ���� (�� ���(]��  )����   M��I

    )����*(�� (� ���� <(������ ���F 
$,5 <���F,�%� y��:� � �����A�Ag�

4���(����  <�F��F;S� ��	 � (\)  ����� �S� 4�36t� !" 1�.2� ��

�� <���� ��   ]���,	 �(�� 
�Lanwei  ��� (��J    ��� .��K�@  ����

) !"g� �� T(�tFirmly    ��NA� ��7E 
��� ��2Z�� �� ( <   /�I

� (���� ,� � 9��� (�2K �( �� �F (� ��,��z�� &�    ��� ��»   r��F ���	

k���(� 
L�A� ,� $��� ��: �� ��� 9��� �Z�� L�A� ,� ��{«   (����� ��@� .

�����  �� \�� � �� �� _� (� �( �t�:   
���� 4���,	    (��I ���

���� "� 9(���� (���  (���� ,�&�z�  ���    ��� ��»  ������ ���	 <  (� �(�

{�� �� �(�� ��+� �NA� 4��F .« ��B�Lanwei    ��G� (� �����, �'e�

�� ��K�@  �� ������   �NA� _� (�^���    ��F ��� _� <�( (����

 T(�t �� �� �� (����.�� 1.2� ���+��  
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�NA� < Lanwei �AN7� _� <      ����#+ ����J (� ��,��� /�I

) <(�7�Anterolateral
��'�� ���� ( 4   ��'S ���, �2Z�� <  <(��7�- 

 ����g�Patella  .��� 
��7w�F �� �( U�� �@�ASIS !�7� �t�
  ���

^: ��� �+(�: � ����� O#|
  ��NA� < Mcburney    (� .���� ��F��:

 ��# �� <  (����� 
���H�   � ���7��H� ���������	 ���G� ,� 4�� ��+ ^����� 

  <��F(��H�Alvarado 4	 ^�����  ���� _��E ��F   $���K (� a������ � ��

��+ 	�� �'| 
T��BI� <(� .����@  

 �F�,�������� !�������Alvarado  ������3 ������J Symptom 

�� 
�(� T�+�3�)    $���� ��F [��6���� � 8�3� 
���3��1   
(,������Sign 

)��� �� RLQ 2  
,�������� �� �2@��� 1   /�� 
,�����1   � (,������

Laboratory ] ,�����"S2  
,����������    (���K����� ]��;�K�) ~E ��1 

,�����[ �� ���  (����� T�,����� ��+ �@� .10 -9   
���� ���   �HNJ (��I� 

 $,5 � ��+D���   ��@�8 -7   
����Computed tomography scan 

)CT scan(  ��Observation ��� $,5D   ��@�6 -5  ����
 CT scan  �

 �@�4 -0 ���
 Observation    ����������	 ,� )�� .�(�� ,����
  ��%���< 

� �t�  a���� �� <*�S���� ,4��,	.� ����A� �F  

9��� ��+ ,� )� �HS�N� <�F <(�	
  ,� 9��6��� �� $���   (�;�K�SPSS 

�.�� < 23 )version 23, SPSS Inc., Chicago, IL( 4��,	 �  <�F

 <(�����	t
 2
χ � One-way ANOVA  �����#g� � �����;%� �(�����  

�K�@ (��J.  

  

���	 	
  

N� ��� (���HS
 150    �7�� ��Z����� �� ��  !" �� 9�77� �H+��� (����

00/15 ± 11/29 �7���) &�� < 81-10  �7�K�@ (��J �HS�N� �(�� (&��

 ��104 4	 �6�  ) ��F3/69  ��t(�  � ���� (46  ) ��6�7/30  ��t(� 4, (

 .�����14 �6� )3/9 �t(� ,� ( ����A��� <�(�� 4�(���� <    ���� ��#'J

  .����� � ��+  

S�� ���g����� <  (� !"�� �(�68 ) ���6�3/45 �� (� (���t(� ���� < 

��� 
����@23 ) �6�3/15  (� (�t(�RLQ  �59 ) �6�3/39   (��t(�(� 

�� �� < (� �(� .��� U�� (�� 130  ) (�����7/86  ��t(�  ��� �� ��� ( < 

RLQ  (�2�����   .�K��  

 &��+ (�1B� ������K ��,�� 
�    ��HS�N� ��g� 4�(����� �7�S�� !

�	 /�  �� .��� 9� ������ 
&��+ B� ���� ��   (� 9�� 9�F��2� !

�� � 8�3� ��+� 
4�(����  ���3�����  (� �96   
4�(����� ��t(�  (�

�� �� < RLQ �����  ��� ��+�.  

  

 ����1. �	 
����� ������������ ��� ������  
!���  "  

���� (����) ����� 

("�) )7/68 (103 

.�/	��� )0/62 (93 

�  �0����� )3/79 (119 

�"12 ��� )3/33 (50 

����� )0/6 (9 

4�"50 )0/10 (15 

�"12 46��78 �� RLQ )0/96 (144 

�"12 Rebound tenderness  )7/82 (124 

4�9: Psoas )3/7 (11 

4�9: Obturator )7/6 (10 

4�9: Rousing )3/3 (5 

RLQ: Right lower quadrant 
  

 ,� 
<*�S���� a���� /�  ��150     
9�� ��HS�N� (�����133   ��6�

)7/88  ��t(� ����������	 ���� B���'� (������� ���%��� � <  (� )�������	  

17 ) (������3/11 ���t(� (���H�'I   8���� ���G� ,� .����� 9��� ?(�;��@

��� 
��������	 ��� ������K �� ���E ��������	 
9� 9�F�2� 8�� �

84 ) �(��56 �t(�) ��� (�" 1.(  

 &��+ (�2
 ��K�� ��,��     ��HS�N� �(��� 4�(����� �F�Z2���,	 <�F

�	.��� 9�  

  

  
#$% 1. �&�'� 
����� �(�) * ������ ��� ������  �) +����,- *.�����,  
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 ����2. �'��� �����  ������ ��� ������  �) 
0�12����- *�0  

�����  ����� ��� ��	���  !��" � ����	 

�1�� ; <��/8  54/37 68/1 

Complete blood count )CBC(  ���=) �"5�>  �6	� 27/16136 59/253 

?6@2/)"� �
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45H� )4/94( 101 )100( 43 

���>/  46��78 �	A� )6/20( 22 )3/9( 4 5/2 100/0 

45H� )4/79 (85 )7/90( 39 

I) �"12 /6J )3/38( 41 )3/2310( 0/11 080/0 

��  )7/61( 66 )7/76( 33 

46��78 �	A� )6/5( 6 )0( 0 0/59 001/0 < 

45H� )4/94( 101 )100( 43 

 �  ��� </1���RLQ /6J )0/14( 15 )6/11( 5 5/0 700/0 

��  )0/86( 92 )4/88( 38 

�  �0����� /6J )2/25( 27 )3/9( 4 0/10 029/0 

��  )8/74( 80 )7/90( 39 

("�) /6J )8/31( 34 )2/30( 13 0/1 850/0 

��  )2/68( 73 )8/69( 30 

.�/	��� /6J )4/37( 40 )5/39( 17 0/2 810/0 

��  )6/62( 67 )5/60( 26 

K"�6�"B /6J )5/35( 38 )4/67( 29 0/25 001/0 < 

��  )5/64( 69 )6/32( 14 

?6@2/)"� L0��@� /6J )6/19( 21 )9/41( 18 15/0 005/0 

��  )4/80( 86 )1/58( 25 

RLQ: Right lower quadrant 
  

�z  <(������ ���HNJ 1�.��2� ����  ��� ��+ �����I ,� ���37� � �7������

<*�S���� �� ����� &��(� � ���������	
 ��     ��HNJ 1�.�2� ��� 4���

��� �� �+�� �� 
&�  ��� (� .�K�� ���    ,� �3+��� ����J �t(� ��

�77� �H+��� 4�(����9  9��6��� 
�7���� ��������	 �� B�'� 
��  !" ��

?�( ,� %�� ,� �'J �F�Z2���,	 � �7�S�� <�F   � $,5 �� ��+ ���� $�

�� <(��m ���D  4�7��� ;�� L�'�(� ��� (�4��,	  �K�H� �6#�.� <�F

9�  ���  ��� ��4��,	    �����6�� ��@u�� � �����  4�;�� <�(�� �F


�7��F ��� &�  ��� (�
         ��� _��� � 4���� ��+��3� ���0 ��#� ���

1�.2�
 �� (��J 9��6��� �(��   .����@  

4��,	 Lanwei � ,� �" 4���,	       /�I (� ��� ���� �7�S��� <��F

    9�� ��K�H� ���  ��������	 (� �C�2� (��H� _� 4��7� �� ��,��

4	 ,� � ���  ��HS�N� �� ���+       ���� ��K��� 4�;��� ���(�� ��3+ <�

4��,	  �Z�� ��4��,	       ��:�� (� <*�S����� � ���������	 �7�S��� <��F

�%�� (�2� 9�2� $����HS�N� 
 <    9��6���� 4��"�� ���H� U�F �� �m� 

���NA� ,� < Lanwei   <���F(��H� ���� _���� ���� ��;Z����+ 4����7� ����

Alvarado   .���( $�%�� �� ��  ��������	 1�.2� (�  

�HS�N� ��� (�
 150 �� 9�77� �H+��� (����  �HS�N� �(�� ��  !"

    <*�S����� ,� ��t�  a����� �� �7�K�@ (��J (�3/11  ��t(�   4�(�����

�Z�� U�I ,� .��� �67�
  ��%��� <  4���,	 Lanwei  (�3/71  ��t(� 

 ��� �K��� 4�;�� � ��� �67� 4�(���� 4���,	   ��%��� ��� <   (� <*�S�����

) d�Hm � 16 �t(���� ��m .��� (  a���� �� ���4��,	    ��Z�� ���

1:�  ��������	 �7�S�� <�F(��H� � �F.���� ��5�� �K��� ;��  

 ���HS�N� \����� ��� < Levy  �Texidor ���NA� <�( < Lanwei
 

 � 1.2� �� $�������    ��NA� ���� (�
     $��� <���� ��C:�

  a����� \��� �� .���� �HS�N� �(�� 4�(���� (� ��  ��������	 ��+�

 �HS�N� ��� ,� _� r�FA�� LMcburney  �Lanwei   <(������ L�'�(�

   ����(��� ����������	 ����+� ���� )7���HS�N� (� .( < Alt-Epping  �

�(�� (� 
4�(�"�F� 65 �(���  ����	 ��� k�"2� ���� �  �� 
� 4���,	 

Lanwei �(��< ��� �� 4/64 � ��@u� 50   � (� � ���� ��t(� ��� 

� �HS�N�;�  ,���� 4��,	  4��7� ��_� "�� (�;��� .2� (�1� S���� < 



 

  

  
www.mui.ac.ir  

 ���	
� ���� ������ ����–  ���33  ����� /363 ��	� /���  !"� 1394 2177 

���� ���	
� ����  ���� ��Lanwei  ��������� ��	
� �����   �������	
 ����� ��
�#�� $ 

	�������� � 9��� $�� ��  )8� .(�� S�  (��   ��HS�N� (� ��� ��� < 

 �
�m 4��,	 Lanwei �(��< ��� �� 6/22 � ��@u� 5/23  �t(�

 �� ����� �HS�N� ,� ���� /���� < Alt-Epping 4�(�"�F � ��   ����

�� ��� �"�� 4	 �#� �� H�+ ,���    ���K � ��HS�N� �(�� T��6��
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��S�� 1�.2� (� �"�� < �� ��  ��������	  (��J 9��6��� �(�� �����
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Diagnostic Value of Lanwei Acupuncture Point for Acute Appendicitis 
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Seyed Alireza Hosseiny MD3, Reza Eshraghi-Samani MD3 

 
Abstract 
Background: Appendicitis is the most common cause of acute abdomen often hard to be diagnosed that leads to 
high incidence of negative laparotomy. Therefore, clinical methods for the diagnosis of appendicitis with high 
sensitivity are necessary. This study aimed to evaluate the diagnostic value of Lanwei acupuncture point for 
acute appendicitis.  

Methods: 150 patients admitted to Alzahra and Kashani hospitals, Isfahan, Iran, with suspected appendicitis 
were entered the study. The patients were examined using the tests Mcburney and Lanwei and then, went to the 
operating room and the appendix was assessed by pathologist. Finally, the results of pathology were compared 
with the results of Mcburney and Lanwei tests using t, chi-square test and ANOVA tests. 

Findings: For Lanwei test, the sensitivity, specificity, false positive and false negative values were 22.6%, 
23.5%, 77.4% and 76.5%, respectively, with the accuracy of 22.7%. But Mcburney test, the sensitivity, 
specificity, false positive and false negative values were 95.5%, zero, 100% and 4.5%, respectively, with the 
accuracy of 84.7%. 

Conclusion: The Lanwei test did not have high agreement with the results of pathology other clinical criteria of 
diagnosiing such as Mcburney test. 
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�� .:" ���$� �-� ���$23 ;&��  �0�",  �0�  5�$0�  �0�!"#  ��0) 

��+�, �<�=� 4* >?�� ��-� ��"�!@3 ��" 5�"$� A�B�*�  �$2C��0" � 

����'�D�" �� ���$� �� �@@* 4* ;&�� E�	, 4� �1F �  E0'/� G���# 

�$2	 �� �$� .�'� �@'�< H) �� (�D ��)#�	 I����" �$B23 �J�K  H0) 

�� �$2	 ��) I��� A�$6 �� ��3 4* !@� 4� H* �"$? �� .�$�  

��!"# � �-� 5���$23 L	$� 8� HBB ���M3�* �� �$�  40*  40� 

�#��"� � 1600 ��� #�� 9+P ��#�� ���$* %�#$��* 11 )11p15.4 (

��K  ����)2(  �146 ��	� 4@��, ��  �0*  �0�   ���$0� .�0@*  ��$0"� HBB 

>��� 4	 58�J3� �� 8�-@'� � 4�R�" �F � 4�P� �� '5 � '3 )UTRs 

 �'Untranslated regions�� (  ����)3(.  

�#$�%& '(�)* 
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 ��� �� ��	
����� �� �����HRM ������ �	
�� )%��*	+ & 

8$@*�� (�� #� 200 (TP  ��0�  �0-� 8�  ���$023  U��J03  ��0� 

9	� .-1�� 8, �) 8$�	��$� ��)  40�:" �� ��  40�R�" ��  H0T� #� 8�  �0-� 

���$23 �@-V) .WMR �� 8�  �0-�  ���$023  X0'��  90V�" .��  90"�'��� 

�26� #� >�, ��) �-� ��	
�� �$P� �"��� . ��	
��0β5 ��  �0'�  ��0<� 

Y�) �-� �@��$23 ���$� ��" �$� � ��	
�� β+5 4* �-� ���$23 4�  ���0:� 

-�* #� �R �Z�B[ ���$� ��  �$�)4(.  

#� 4�:" \" ����@�5  �0	
���  40�  7�$0"� Minor5 Major � �� ��0@�@� 

4:B[ �@�� ��  �$0� )5 -4(  �0-� . �0	
��� ��  �)�$01*�  W�0[� �� 0'�� 

��'4"�- �@"�� '58�"$ �'��-�5� *� 0�4 �  �)�$01*� <,' �0:�  ���0��  �0�'^ 

�� ���� .�'� ������  0@_�)�� ��  8�-0V�&  �$Z0	�5  58�-0V*�D � 0'58� 

58�-V"�`<� �@) � �)�$1*� 	,��� K�� �@"�� ��'�@2 �  J"��0"��  0��7$ 

>��K TP$�� ���� )6(� .�8�J #�� 4"
�	 � ��<� 9�a& ���  ���0R 1  40� 

100000 �� 00	�	 8�00TP 00�/��� ��# 00�� �$00� .�00'8� �� ���00R   

20000 ����� #$�)'G$b �-� �	
��� � 3750000  >0��R ���� )7( . 40� 

[�? �$P� �$K�9 �)�  d02-/� �� � 0'58�  G�0	�  �$0e�$�� �  A�0� 

����@� �-� �	
��� �� Z�P�9 �'58� 8��-) 9	� �� .A�Z����  54-0�M3 

(TP )G/A (IVSII-1  4�8�$@& ��' ̂�'� >�, �-�  �0	
��� ��  8�-0	� 

8�T+6� )8(5 8�-	� �)�  ���0�� ) 03�58a  8���0"#�� �  8�-0V23(5  ���0� 

gF )���h,'8�! � �����> (� g$@P �$1* U��J3 ��� 9	� )10 -9(.  

4� �$[ 5�2* (TP )G/A (IVSII-1 ^'�� �'� (TP ��  8�0'� 

9	� )9/32 �6�� .(�'� (TP 4"�-'�� �� �� 8�'�  �0"���<  ��
�0� 

9BV" 4� ��)�$1* 4"�-'�� �� ���� � E�� �1)�*  j0�  40�  g0F 

��T@1�D �� �@* 4* �e�� 9	� 8�'� k1@� �'� (TP  ����)10(.  

8$00�#, ��00) .�/001� 00� 400'�D � Polymerase chain reaction 

)PCR (9TP  .�/01�  ���0D$@��$23$�)  �0)  >��0�  �0��$l2*$"$b���� 

�6�m-?� ) >�,ASO  �'Allele-specific oligonucleotide( )11( 

 8$0�#, ARMS )Amplification-refractory mutation system (

)12( RFLP )Restriction fragment length polymorphism (

)13( Gap-PCR )14( � ���$�  ���0' )15(  �0�  �@0��� . �0'� U��  �0) 

9TP �'�	�@� (TP  ��0)  4-?�@0�  ��0� ��   ���0D$@��$23$�) 7�$0"� 

����* �"��� .�� ���$6 4* U�� '�	 ��) �  40'�D � PCR5  90TP 

�'�	�@� (TP ��)  4-?�@0��"  0�  ��0@B� DNA  n0�  4-0�� ��  0��`� 

��-?�	 4-<�'  �0R�[  �0�  �"$0� �  >��0� U��  �'�0)   0�\"DGGE 

)Denaturation gradient gel electrophoresis ()16(  �SSCP 

)Single-strand conformation polymorphism( )17( �� �@��� .

�'�� 5E��� 4�R�" � W�) �'�	�@�  �0�  �$0� � ��  540����  .�/01� 

(TP ��$� \" %�!"� �� ��3 .U�� �'�T" 9TP  .�/01�  5(0TP 

U�� J���", H�:-V� ���Z� ���$� �� ����.  

��	 �� 5�?� ��)  9<01�D  ��0)  �0'�P ��  .�/01�  ��$0e�$� 

4Z	$� 4-<�' �"� 4* �� 8, �'�J� PCR � ���Z� o��$"� ��  n0'  40�$� � 

8�Ve' ��  �0"�$�  %�0!"�  �$0� .HRM )High-resolution melting (

U�� J���",  �0Z� ��'�P #� PCR   �0� g$0VC�  �$0�    0�pe� �0� 40* 

4�R�" � ��$� \" �� �$qR r"� >m-�  40� DNA ��  4-0��  7�0� 

�� �$� .r"� �-K� 4� DNA ��  4-0��  ��  >0m-�  590	�  s@0	�$2< 

�'
�� ���� � �� 9��R �F  ��0"��  s@0	�$2<  �@�'�0D ����.  0�pe�  �0� 

42R� � g�h �� n�e+� A��K 
�� ��B"�  �0�  �$0� . �0-K� DNA �� 

4-�� 4� n�  4-0��  >'�0B�  �0�  5�$0�  r0"�  ��0P  ��0�  ;0&��  0��`� 

s@	�$2< �� ��3 .4!�-" � 58, �@C@�  �0��h  90	�  40*  40m/1� � 

8$e�2t�, ��  �0��� )19-18( . W�0)  40Z���� �  50=�R  ��0�Z�  8�J0�� 

9�006�m-?� � 9�00	�VR U�� HRM �� .�/001� ��00<� >00��R 

(TP )G/A (IVSII-1 #� ���<� �$� 4* �'� (TP �� �@-���".  

  

��� 	
  

��  �0'� 5400Z���� 400"$�" � 8$00? #�  ��0<� >00��R ��00	
�� 400* ����� 

(00TP ��00) d002-/� �� 8� HBB 5�00"�$� #� ��b001'��#, n00�-"� 

8�-	����� ��)J�� 8�T+6� (G) ^�P ���, �� � DNA �� ���+-	� #� 

9000�* %$��000'� u��000�� �000� >�Z���$-000	� 9*000� ��"#�000	   

)IsoGen Co, Netherland( v�/-	� �'�3.  

5�'�D �R�[ 9TP ��-�� ���$�  w$0��  40� 8� HBB #�  ��0b'�D 

���00&a[� National Center for Biotechnology Information 

)NCBI (900<�'�� st00	 � �00� �00)�'�D �00� ���+-00	� #� %00"  ��J00<�  

4.09 Gene runner )http://www.generunner.com (R�[� ��  .  

 40Z�K  �110   ) �#�0� 90+Pbp   �0'Base pair��00"�3� �� (  �

 00\" ��$00� (00TP5   00�'�D #� ���+-00	� �00� ��00) �00R�[ ��00�5   

 >��00000000000000000�'3CTCACCTGGACAACCTCAAG'5  �

'3ACATCAAGCGTCCCATAGAC'5  �� (@00*�� .�00� 00�pe�

 H0000!Rµl 25  ���0000Rµl 5/2  <�0000� #�X10.5 µl 5/0  #�dNTP 

)Deoxynucleotide triphosphate 5(µl 75/0 MgCl2 0000) #� 5

 000�'�Dµl 5/0 5µl 25/0  #�Taq DNA polymerase  �µl 3  #�

DNA  �µl 17 ) �� %�!"� �J�"$'� g,KBC, Iran.(  

4��"� � PCR ��  #� ���+-	���b-	� ��x$ )TC-XP-G  A�$06 4� (

'n D 42R��( 	��$��"��8$ ��� ��� ºC 95  A�� 4�5 K��4:   st0	 �

35  >��� 4?yºC 95   A�0� 4�30 "�z 0�54 ºC 60    A�0� 40�30 "�z 0�54   

ºC 72  A�� 4�30 "�z�4 $[ 5�T-"� �� � 0'>  #�0	�  �0T-"��'  ��ºC 72   40�

 A��5 K��4: �[� �$\@� 4� .�� �P��8�@    %�0!"� 9C06 #�PCR5 µl 3 

 A
$mC� #�PCR �� ��  #��3, ��1   �$0P� .�� #�$<�-e�� �6��

�)�"��� bp 110 # ��'  �$"UV )Ultraviolet  -0	�� 8�01" (�   %�0!"�

    9@0	�$2< r0"� .�$0� ��*Green viewer )Afratoos, Iran  90TP (
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 ��� �� ��	
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��)�1� �  T� #� �0Z� .9<3 ��K ���+-	� ��$� �)�"��� 40@  #�0	�  �0�'L 

 (@*��PCR5 �� ���+-	� #� ��b-	� Rotor Gene Q5 (@*�� HRM  ��

 H00!Rµl 10 ��00R� µl 5  -00V�HRM5 9/3 g, RNase-free  �00�

* #� ���+-00	�00�9 Type it )Qiagen Co,Germany 5(µl 3/0  00) #�

�D'�  �µl 5/0  #�DNA  %�!"���  .  

4��"�  ��b-	� ����R �Rotor Gene Q      :�$0� 0'# �0� 40�

4002R�  400���� 8$�00	��$��"� �ºC 95  A�00� 400�5  st00	 5400:�K�  

40  >��� 4?yºC 95  A�� 4�10  54�"�zºC 60  A�� 4�30  54�"�z

ºC 72  A�� 4�10     4-0�� 8�0* %03 402R� n' �� 4* 4�"�z   ��0)

DNA  ��ºC 90 4-�� 8�* n@? �  �� �)ºC 40  4����   st	 .9<�'

HRM �#��"� 4�      #� �0�� ('�J0<� >��0� 40* �� %�!"� 4?y n' �  

ºC 65  ��ºC 95  4-0�� dm" 8, �� 4* �'��� .�$�   ��0)DNA   40�

�� n� A�$64-   .�0� 4-<3 \" �� g�h ���� 8�$@& 4� 59	� ��

st	 �@y 4"$�" ���   �� ��� �0�pe� A�0Z�K 9C6 #� 8�@��[� 

1 �6�� ���M3��� �"��.  

  

���	 	
  

�� �'�  540Z���� ��  7$0�!� 30  40"$�" #�  8$0?  �0��C�  ��0<�  >0K�" 

��	
�� Minor ��$� ���+-	� ��K 9<3 .#�  �0'�  5���0Z� 20  40"$�" 

^'�� �'� (TP  ��0	
�� ��  8�T+06� )G/A(IVSII-1 � 10  40"$�" 

(TP ��) b'� #�  402�P IVSI-55 Fr8/9 � 88- ��  �@-0���  40* �� 

�'� �P 4� 8�$@& 4"$�" � �)�� g$VC�  �"�0� . 40�) �  40"$�"  �0)  �0� 

���+-	� #� U�� HRM ���Z� o��$"� �"��.  

�� �'� 5()�|D �Z� #� v�/-	� 4"$�"  ��0) DNA  ��)�01� �  �

 >e�) ��	� 8��� �"��1 ���:� 5(ng 50 #� 8,  �0)   40@�T� ��0�   �#�0	

 (@*��PCR  >e�) ��$�Z�2� ( %�!"� HRM ���+-	� ��  40*  ��0-�� 

40 4?y � �pe� ��� ('�J<� �t* ��) DNA %�!"� �� ) >e�3 .(  

  

  
 ���1���	
 . �����	��� DNA� ����	�� ��� �� ��� ��� ����� ��� 

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

��0
� �1��� �!#� �2 ���#.  

  

  
 ���2�)4�� .  !"5 � 110-,7 ���# .��8( �9  + � ���:� ;�<� =-�� 

�  ����C° 60 �)4�� ���#  
�8
 ��( -)?��� �# @A	�� ��0
� ��.  

  

 
 ���32/C/� .  ��*	�� �  !"5 �)4��Real-timeD��E�� . F
 �:	�  # DNA� ��  	� ��<
 �� ��/(� � �)4�� DNA  # ��?� ���� 2� ���# .G� 

Threshold ��<
 ��/(� �  ��H �� �� PCR )Polymerase chain reaction-�� (  + K�� D��E�� 2L+ ��( DNA 2����/� �#�5 -��. 

bp 500 

bp 100 

bp 100 

bp 500  

110 bp 
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 ���42/C/� . N�O ��� ���� .�( �# D��E�� ��� � P�  	� �� ��� DNA= F
 �:	�  # DNA  	� �� �� ���' 2� ��� � � 2��7  + ���� N�O   

��
 =���  A5 ��0�� 2� ���&  + ��<
 ��/(� � P�  	� �� ��� 28)
 �� DNA��( ��  	� �� -��. Q�*����	( 2�  A5 �� ���� �(   + �/��#  

��/(� ��<
 2� R�AS����	( �� � R�AS���8( �� � .���#  

  

A��+� 4?y � 4"�-	, ��� 4"$�" �) �'�B" #� 3 �� -1��  �$0�  40* 

 �'� �� �P 4?y � 4"�-	, � 4"$�" �)  40?y � 20  �$0� . st0	  ��0� 

�'� 4* 96< �<�* ��� >�e1� se2D���-) �)  H)�0<  5�$0�  ��0-�� 

���  ��ºC 90  ('�J0<� ����  �0� �  �0Z�   �0�ºC 40   90<�' ()�0* .�� 

42R� � 5?, ���  #�ºC 65  ��ºC 95 4� �#��"� � n' 4?y 4� ����, 

('�J<� ���� �� 4* r"� #� DNA �� 4-�� ��  �0�  ('�J0<�  �0��  ��0P 

�� .4"$�"      �� � se2D��$0�) �� �-0��� 902& 40� A$b'#�-) ��)

42K �� 9��R 4� se2D���-) �� ��  >e�) �@���4 .(  

 st0	5  �0�  ���+-0	� #�  %0"  ��J0<� Rotor Gene Q  4/0V" � 2/0/2 

���$�" B[�Z� #�	� � ���'J 	��H �� .�� 4P$� 4� ���$�" B[� 0Z�  #�0	� 

)>e� 5 (9��R #�-)'A$b ��� (TP IVSII-1  >e�@C@�� g�h 

�� 9BV" 4� -��R� 4* �'� (TP �� 5����" `��� ��  �)�  .  

�$P� ��$�� (TP '4-<� -R� �� ���:� 5H* ���$�"  �0��'J� �' ��0! 

�* 4* 4� "�	,� #� ���$�" 4"$�" � H��	 >��K /1��. �$� )>e� 6.(  

 ���Z� #� >6�R X'�-" 57$�!� ���� o��$"�  ���+-0	� #� U�� HRM 

 9�6�m-?� � 9�	�VR �� U�� �'� 4* ��� 8�1"100   �0� �06��   �0"�$�

) (TP >��R ��<�G/A(IVSII-1 .�)� j�-<� ��<� '�	 #� ��  

  

���  

�-� ������ ��	
�� �� (�� #�60 �$1* 4* 7$�!� �� 4�  8�$0@& 

�@��* ��	
�� ��"�$? �� 5�"$� U��J3 ���  90	�.  �$0P�  (0TP 

�00-� n��00	
�� 400"�-'�� �� IVSII-1 �00� s"�00*< 
�00� �� -001�� 

9�VK ��) �$1* 4� k1@� >:-V� 8, w$�� ��  �$�)20(.   

�'� (TP 4"�-'�� 5�� �� 8�'� 9BV" 4� 4�*�  �0"���<  �-01�� 

���� � �� �"�$� b"��� �'� E2�� ����  40*  k01@�  �0'�  5(0TP  8�0'� 

9	� )22-21(.  

  

  
 ���5���8
 . 2!)U9 ���� ��� �  
�8
 ��( 2!)U9 � DV7 ��8( .�� �9  + � ��� ;�<� =-�� ��� ���8
  
�8
 ��(  	��� DV7  �  

Q�*����	( GA -UW
  #  
�8
 � 2!)U9 Q��,	� -��.  

Q�*����	( 

2!)U9 

DV7  	��� 
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 ���6E��8� .  
�8
 ��( DV7  	��� �� -��1 2!)U9 ���,	�� �# �� ���8
 .E��8� ��8( �9  + � ��� ;�<� =-�� K�� ���8
 XY�#   

P)�,�  
�8
 ��( Q�*����	( GA ��  
�8
 � 2!)U9 GG ��. 

  
4y 3� ���Z� ���$� H�:-V� 4� 8�$@& U�� ����"�-	� ���  ��0�Z� 

(TP ��) 4-?�@� ��� � ��1" �� 5���� ���  9B0V" 4�  8�03  590��K 

9/00	 � 8�00�# 00� �00� �00��� .U�� ��00) 00� 400'�D � PCR >��00� 

�0002D H000V�<�$� 8$�000	���$+@* n000� 4-000�� �� )SSCP ()23(5   

High-performance liquid chromatography )24(5 

Temperature gradient capillary electrophoresis )TGCE (

)28 525(5 2D� <�$��HV A�Z�K �$[�  ���0C� )RFLP ()26(5 ARMS 

)27(  �RDB )Reverse dot blot ()29(  �0��  ./01�  8�0*  7$0" 

(TP �-� �	
��� ��$� ���+-	� ��K  0�� 3� �0" .� 0'� U��  �0) " 0�#�  40� 

��P�' A
$mC� PCR � ��� �� '� ���'se �"��� . E02F�  �0@y'� 

9&�	 ��� %�!"� 8�� 8��# %#
 �"��� � �? 3�$�,� �� 4� [�? � 0'� 

4* A
$mC� PCR �� }Z� C��L ��K �� 3�5�" �J<�'(  0��  �0@)� 

)30( .900	�$?�� �00�� /001��. 00	'^ � >00��K ��00�-&� � �00	�@��' 

���'9"� �$23$�)�� � 7�$"� �	
��� ��� ���'J 7$" (TP  40"$�"  �0)� 

����@�5 8���� �@�<�) '� ����1� 4�  9&0	 ��  ��0R  �J0<�'(  90	� .�� 

��R� 4* qZ�� U�� �) ��� D��� 8�* (TP  �0)� 8�  �0-�  �$023�� �� 

:��G� 5
�� 8�3 K�9� � 8��# � 5�@-V) U�� HRM  8�01"  ��0@)�  � 
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Abstract 
Background: Beta-thalassemia is one of the most common autosomal recessive disorders in the world 
population caused by more than 200 different mutations in the beta-globin chain. It is clinically classified as 
minor, intermediate and major. Beta-thalassemia is the most common monogenic disease in the Mediterranean 
countries, Middle East, Indian Subcontinent, and Southeast Asia and one of the widespread hereditary disorders 
in Iran. Among different �-thalassemia mutations identified among Iranian populations, IVSII-1 (G/A) is the 
most frequent mutation in different regions of Iran. This study aimed to determine the specificity and sensitivity 
of high-resolution melting (HRM) method in the diagnosis of individuals carrying IVSII-1 (G/A) mutations from 
patients who do not have this mutation.  

Methods: In this study, blood samples collected from 30 individuals carrying minor thalassemia were assessed. 
The genotype of each sample was previously determined via the polymerase chain reaction-restriction fragment 
length polymorphism (PCR-RFLP) or amplification-refractory mutation system (ARMS) or sequencing method in 
the genetic laboratory of Al-Zahra hospital, Isfahan, Iran. DNA extraction from peripheral blood was performed 
and high-resolution melting method was used for genotype samples. The results were analyzed according to the 
normalized and difference plots. 

Findings: High-resolution melting analysis identified individuals carrying IVSII-1 (G/A) mutation with a 
sensitivity and specificity of 100%. 

Conclusion: In summary, high-resolution melting method showed high sensitivity and specificity. Therefore, it 
is an appealing technique for identification of common mutations in genetic diseases. 

Keywords: Beta thalassemia minor; IVSII-1(G/A), High-resolution melting (HRM); Normalized plot; 
Difference plot 
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 �H   I���BI� JCK��L� ��M31 ���  N�$1 ����1 :� 

�O@��E :�L��OH � ��� :�� PL� 2�� )4-3(.   

�3 ;'� ����� �	
 �� �� ������� � ���� �� /0 �'���	1�    ��'��

-=4��3 �R3��1' �&�S�L� � ��T1� H�G �R�UG H�� )3(.   � ����� :�O13

 2���  ����� �	
 �� �� �������30-25   ������ �2 ��&�2   H��G

 � �3�	
80-62 -�� �'�13 Y�6 ����� 5�	
� �� �� �&�2 )5(. 

 �3��
 H��1U��1Z'    �����1� ��'  ����� �	
 J�1&�SL � �.3

    ��3  /[16��� � ���	1� :��  \R��  ]�  ����1� H���2 ��'   ��R'���

�� � ���� H���R��� �^_3 ����� �	
 �� �� ����� )7-6(.   � :��3�

 O1' `2����� 2��3 ������� �# H���2 �2-�� P�3 )16-8(.   

`�'�16 -U1'�6��'$ :���U'��'�  H5-HT3 �3 ]1'�����   /�0 ����

E1a -�� 5�	3 ��D /�       ��D �2 �������� � ����� :��3�2 � H��16

���3 ����0 /��� ������� ���	
 �� ���� � ���	
 ) 2��17(.  ���� ���2 ]����

  ̀2��3 b�� /0 ]1'����� �	
 �� H�16�%�    ̀��RR0 2��[�� ��1=D H  H

�3 �	
  -�� ������� � ���� �R0. ]1a���2�OR� `��6 �2 cC����13   ��G

��4�3 �  -�1I�@ :2�0 /�UG$ �� � 2�16      � E�3��$ <=��  HO�d3 H��G

�3 H��1��G EG�0 2��. /I�"3 2�=' /� /��� ��  /�R13� �2 H�   �1^e�� H

�40�5� 6(/� 
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������� 	
������ ���������� � ����� ���� �� �� ���� � ����� � �!� � "#$ ������ ��	
 ���  !��"�� # 

/I�"3  �G���2 ]��        <�10�� f���O� �1^e�� ������ g��G ��� �#�� H

cC����13-  Y�6 ����� 5�	
� �� �� ������� � ���� �� :���U'��'�

� /U��?3 �2 �'�13`2����� � �� c�['� ����R� /� �G���2 ]�� H.  

  

��� 	
  

/I�"3 `�� �@2�S� �R1I�� ���3�$��0 ��' �� �#�� H    ���0 ��� �2 H

/�1	0 �� ��[3 hL� �� �� /0 2��   -���#� hL� � `�(T'�2 �TG�ia H

5�� �2 :���	1� �� �=�0  H�G92-1391 /�$ �B�Oa O0�3 �2  �'���0 /I�

-@�6 c�['� :���&�.  H�� �� /I�"3140 ��	1�  /���2 ��  HI   ��� �II 

ASA )American Society of Anesthesiologists H������'�0 (

   ) �'����13 Y����6 ������F�'� �������� ����	
Tympanoplasty  �

Mastoidectomy  ]�� �� (62-18    ��� c��['� 5���.   2��� �'����	1�

 �D /0 �'�� /I�"324     ����� ��# H���2 ���' k1G  /��h6 -
��

     �� �I��� l���  ]1�Rm	G A��'2�� `2�B' -@���2Motion sickness 

�	' `�RR0 g�S3 � �'2�2 �'2�=' ��(1� H.   g��S3 ��F3 /0 �'���	1�

�3  �'��T' /I�"3 2���  �'2�� ��2��� �� �'2�0.     /�'�6 ��G J���& �2

�2 �11d� �3 n��L /I�"3 �� :���	1�  ����1� Y�� �'��.  

140     P1�U?� `���6 ����o �2 `2��� �@2�S� Y�� /� ��	1�   H��R�

 /0 �'��mg/kg 75/0    cC�����13mg 4    :����U'��'�mg/kg 75/0 

 cC����13 `��	G /�mg 4  � :���U'��'� ���   5��3�'  ]1I���9/0   ��&�2

 (�G����) ���'2�	' -��@���2 ������1� �� ���=4 � H������ J����& /���. 

q'�� �2 ����1� rSF�3 >��� /I�"3 2��3 H�G���2   /���T3 H�G

P[� �    ��� f���O� � `2��3$ :�UB� H�G.  ��	� `2�2 H��$    >���� ��G

�� c�['�  -���' �G���2 2��3 �2 �
KD� /'�6 k1G /0 H2�@.   

  -�.�  2���'����� Y�� �� :���	1�  H��?I� 1� �����  ��� mg/kg 5 

Sodium thiopental  µg/kg 2 Phentanil  �mg/kg 6/0 

Atracurium �R�@�6 ���4.  ��� /���R�� :���	1�  �3�0 �%� �� ���'  �

 f��O� �� ����1� -.�mg/kg/min 150-100 Prepoful   `���	G /�

�R�@�6 ���4 :i1U0�. �� -��   ]1@���3  �	
 ]1� H2�2mg/kg 1/0 

 J��& /�  ��� f���O� H����.       ��� �'K�s
 �%��  ��	
 H����'� �2

' �� `2�����t ]1	(1���mg/kg 4/0  ]1a����$ �mg/kg 2/0  ̀��'�2�6�� 

�� � �� �1��	 /���U0� 2�6��. ���� � ������� �� `2����� �� 31��  ����� 

� ������� )Nausea vomiting scale  ��NVS (2-0    �� ��� -
���

 � EF� /� 2���24-2 �� ������� :$ �� �� -
��  5���)1(.   

       :2� ���$ ��� J��� ��� :��G2 �� `��3 J�����.3 n��L �������

�3 u��� ) 2��18(.    �� `2������ ��� O1' �	
 �� �� :���	1� ���� � 2�2

 ��13VAS )Visual analogue scale �2 (2 -0    2��� �� ��� -
���

 � EF� /�24 -2       c��
 H��R3 /�� ���& ��� ������� :$ �� �� -
��

 �� 2�2 2���PONV  �10P1L�� � ]�����     ��� 2�2 ]���PONV  ��

�3 :�T' 2�2.  ̀��	' �� ������� � ���� ���� J��& �2  H2     ���T1� ���

 ��	1�mg/kg 15/0   ��3 -�@���2 H���� �13��a�%0��3   :$ �2 � 2��	'

�3 -=^ ��2�6.  :�3�   ��� -�=^ O�1' �0���L J���3 P�v� ����.  �2

  ��� 2�2 ���� J��&VAS 4       g�1�� :����	1� H����  :$ �� ���T1� ���

 w�R@�%B�2mg 50 �3 -=^ :$ �2 � O��[� ��.  

  

 ����1. �	
��	 � ���� �����	  

�	���  ������ � ����  

0  ����� *�+���� ,����� -"�.  

1  ����� *�+���� ,���� -"�.  

2  ���� *�+���� ,���� -"�.  

3   /� 01  *�+����2 �213� �� �4.+�  

  

  x���� �� H���B�� �2 -3�4� J�3Modified Aldrete score 

�� �������.    H���2 ��"4 :��3� ��) :�1�����U0� :�3� J�3  ]1Rm	G

��2�6 ]11� O1' (!�1� n��L �� ����1�.   :����	1� H�R	���#� :�O13

 ��13 x��� ��VAS �� �������.    2��=' x���� �� ���2 /� �3�0 y��a

 �2 ������� � ����24 �3 u��� �	
 �� �� 5�� -
�� 2��.   ��������

 z"���:���3� �2 H��1����G  x����� ���� ��������� � ������ ��������� H���G

OAA/S )Observer's assessment of alertness/sedation( 

) -@�6 J��&1  � ��1��G � ���1� =5 (f1	
 !��L =.  

`2�2 �	� �� \a /I�"3 H�G �� �� H��$`2���  c��' ��   ��O�@�SPSS 

/FU'  H20 )version 20, SPSS Inc., Chicago, IL( :�3�$ �  H�G

 H����3$t  2
χ  One-way ANOVA  �Kruskal-Wallis  � /���O[�

��2�6 �1%.�.  

  

���	 	
  

140 P1U?� `��6 ���o �2 �@2�S� ��D /� ��	1�     k1�G � �'��� H��R�

�T' n��L /I�"3 �� H��	1�.       ������ ��	
 ���'  ���	1� J�SFT3

    :��3�  J����3 ����� �� :�3�  ����1� :�3� J�3  �	
 :�3� J�3

-=4��3 EF� �2 -3�4� :�3� J�3  :�1�����U0�     :�O�13 � `i��� H��G

 5��� �2 :���	1� H�R	���#�2 -�� `�3$.  �2 J���3 ���� �� :�3�

 `��6�G�� `��6 ���� ��  ) -��� ��T1� �G001/0 < P(.    :��3� J��3

-=4��3 EF� �2 -3�4�  J���� `��6 ���o �2 `i�� H�G P�To  ��16 H

��'-�  � `��6 �2 :���	1� H�R	���#�cC����13 - :���U'��'�   ����� ��

`��6 ) 2�� ��T1� �G001/0 < P ( 5���)2(.  

��  `��6 �2  �	
 ��31cC���� 11 �1��	 )4/31    `���6 �2  (��&�2

:���U'��'� 12 �1��	 )2/34    `���6 �2  (��&�23 �1cC���� -  :����U'��'�   

4 �1����	 )4/11  �2 � (���&�2`����6 �G���� 25 �1����	 )4/71  (���&�2
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������� 	
������ ���������� � ����� ���� �� �� ���� � ����� � �!� � "#$ ������ ��	
 ���  !��"�� # 

mg/kg 15/0 3��a�%0��3���1� �������H �2�-���@�  J������� � ����'2�	'

PTo 61�H �1]  `��63 �1cC���� -  :����U'��'�  ��� ���  ̀���6    2���� ��G

) -��2001/0 < P(.   

PONV � �� /��2 :$ �21'���	� 0�� /01< 31cC���� -   :����U'��'�

�2 ���-@� �� �� ��	0 l�#� /�  �'2�	'��  ̀���6   2��� ��G.   �� J�����1] 

`��6 �GH 31cC����  �:���U'��'� PTo 61�  � �2 /�0 �Ro �G A2�=' ��]  �2

 `��6PONV  `��6 /� -=U'�G��  5���) 2�� ��	03(.    

 ��13 x��� �� ����VAS   `���6 �2 cC�����13-  :����U'��'�  ��

`��6 ���� 2�� ��	0 �G.  ��13 x��� �� 2�2 E[R� �2VAS   J�����

PTo �16`��6 ]1� H �T' `��2 �G.  

  

 ����2. � � ����� �����	��	�� �! ��"�#�$%	�  

 ����  

����  

��������  

 = ��� �)35(  

%��&'��'�  

 = ��� �)35( 

�������� - %��&'��'�  

 = ��� �)35(  

�
	)  

 = ��� �)35(  
 �����P 

(���) �� 5/12 ± 6/27  6/13 ± 4/26  6/13 ± 5/28  5/13 ± 6/25  815/0  

(!+8"�19) �/:  61/9 ± 7/72  6/9 ± 0/70  8/8 ± 5/71  5/8 ± 4/69  424/0  

(�//�+�) ;<=  2/12  9/26  1/21  6/29  167/0  

 >4?�ASA )II/I( 2/13  2/16  2/14  2/15  998/0  

@�A -"�  ��"�9�1B"����  20  17  15  19  923/0  

���C�"��D�1. 9  10  11  10  

���C�"��D�1. : ��"�9�1B"����  6  8  9  6  

(�213�) @�A ���/ E��  2/9 ± 5/138  9/12 ± 0/135  7/12 ± 4/136  4/13 ± 3/132  188/0  

(�213�) �
"�1  ���/ E��  2/9 ± 9/150  9/12 ± 5/147  7/12 ± 8/148  4/13 ± 7/144  188/0  

(>A��) E�FG�� -:+
 �. ���/  9/0 ± 2/3  0/1 ± 4/3  6/5 ± 3/2  5/1 ± 3/6  001/0 <  

(�213�) �"1�� "�?9� ���/  6/2 ± 8/13  8/2 ± 0/14  9/2 ± 3/14  6/2 ± 6/13  759/0  

>43�+� 0H  �� >��3� ���/ E�� (�213�) IG: J��  3/5 ± 5/53  3/5 ± 6/54  2/5± 9/52  2/5 ± 2/51  057/0  

�����1  J�<��G�K�  4/1 ± 9/5  4/1 ± 7/5  9/0 ± 2/8  0/2 ± 1/4  001/0 <  

ASA: American Society of Anesthesiologist 
`2�2  ]1('�13 J��& /� �G± `�� :�1� ��13 g��.'� -��.   

 `��6cC����13 mg/kg 75/0 `��6  cC����13 :���U'��'� mg 4  `��6  :���U'��'�cC����13 - :���U'��'� mg/kg 75/0 � cC����13 mg 4  `��6 � :���U'��'� �G���   ]1I���9/0    J���& /��

2�	' -@���2 H�����'.  

  

 ����3. �	'�� �	�� �! (�
) ���* �+ ���� �, ���	+ -! ���. � �	
��	 � ���� /�	
��	 /���� ��
! )+	�1� (�
) 
2 �	
!  =35(  

����  

����  

��������  

 ��� ��*��)(   

%��&'��'�  

 ��� ��*��)(  

�������� - %��&'��'�  

 ��� ��*��)( 

�
	)  

 ��� ��*��)(  
 �����P 

PONV  >A�� ��2-0  0  )6/68 (24  )7/65 (23  )6/88 (31  )6/28 (10  001/0 <  

1  )3/14 (5  )1/17 (6  )7/5 (2  )0/2 (7  

2  )3/14 (5  )1/17 (6  )9/2 (1  )0/40 (14  

3  )9/2 (1  )0/0 (0  )9/2 (1  )4/11 (4  

PONV  >A�� ��24-2  0  )4/71 (25  )6/68 (24  )4/91 (32  )3/34 (12  001/0 <  

1  )3/14 (5  )1/17 (6  )7/5 (2  )0/20 (7  

2  )4/11 (4  )3/14 (5  )9/2 (1  )1/37 (13  

3  )9/2 (1  )0/0 (0  )0/0 (0  )6/8 (3  

-"�. �K J:��� �  /�1�  )4/31 (11  )3/34 (12  )4/11 (4  )4/71 (25  001/0 <  

PONV: Postoperative nausea and vomiting 
 `��6cC����13 mg/kg 75/0  `��6  cC����13:���U'��'� mg 4  `��6  :���U'��'�cC����13 - :���U'��'� mg/kg 75/0  � cC����13mg 4  `��6 � :���U'��'� �G���   ]1I���9/0    J���& /��

2�	' -@���2 H�����'.  

/��2  H�R�PONV :0 :2���' �������  2���' ����  1 :2���' �������  2��2 ����  2 :����  2��2 �������  2��2 3 :������� �1E �� 2 /=��3 �2 421/?  
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������� 	
������ ���������� � ����� ���� �� �� ���� � ����� � �!� � "#$ ������ ��	
 ���  !��"�� # 

+,-  

 ������� � ���� �2 H��U� :�3� J�3  �	
 �� �� 2�=��  �	
 �� ��

   ��3 ����4 �1^e�� -.� �� ��	1� �6�'� -1�10 � /R�OG  :�����	1�   ��G2

)5(.  ��3 �3�  -�� �h62�� 5�	3 ��D /� P�K
 /o �6�    ��[R3 ��'���

 52�� c�
 � PL� :�� ���  H��� :�1���1N�$ �M3 H�� ����
 /�

) 2�� -1I���BI� � !$19-18  14-12  10  8-7(.    �������� � �����

    ��	
 J��3 � �.3  ��' �M3 H2��� �3��
 �1^e� -.�  �	
 �� ��

/?������ � :��  \R����  ]����  2��2 ������4 ����1=3��� �2 /[16����� H  

)19  16-12  8-7(.  

`�'�16 -U1'�6��'$ �� `2�����  H5-HT3 E1a -��  !�L H�16

 ��PONV ) -�� ;���25-20  3(.      �� \�a /�0 -��� `��� Y��O6

`2��������� E1����a H /����'��16  Hmg 4   �����	
 �2 :�������U'��'�  

Radical mastoidectomy  33    `2���@� }����� ������� � ���� �&�2

 �2 :$ :��� /0 �I�� �2 A-��5/81     �������� � �����  2����3 �&�2

) -�� `2�2 H��27-26(. Tramer �  :���B	G   ��# ��^� /0 �R�@���2

 ��������� :���U'��'� �^� �# ���� :$ ����  -��� )29-28(. �2  ]��� 

 /I�"3 :$  �2 /0 �'���	1� �� /��224  -@���2 :���U'��'� 5�� -
��

     `2��0 -�@���2 cC�����13 /�0 �'���	1� /� -=U' H��T1� ����  �'2�0

 J���� ]�� /o �6� A�'2�2 :�T'  �'2��PTo �16 2�='.  

Splinter      O���[� ����� ��# ��^� /0 �'2�0 `�G�T3 :���B	G �

mg/kg 05/0      O����[� /����T3  ������1� H���?I� �� \��a cC������13

Droperidol   ) -��� P�U1������ ����� �	
 -.� :�02�0 �230(. 

Bauer   O����[� /��0 ���R�@���2 :�����B	G �mg/kg 04/0  cC������13

 :�O13  �	
 �� �=4 H����PONV  H�R	����#� � EG�0 ��   :����	1�

�3 E��O@� �� ) �G231(.    �6���� /�Unlugenc �  :����B	G  ̀�G��T3 

�'2�	' /0 !��L �2 �� ��	0 H�2 �� cC����13 O��[� �3  H��$   ��'���

`���'� /�  :�3�2 �2 :���U'��'� HPONV ) 2�� �4�� �^_332(.   

  cC�����13 <�10�� ���� �# �^�  /I�"3 ]�� �2-    ��� :����U'��'�

 O��[�:$ �� c��0 �G       ��� /�U��?3 �G��� `���6 O�1' � �����R� /� �G. 

  � ����� ��o2 :���	1� 2��� � ������� � ���� J�� � ����  ]1Rm	G

:�3� �2  �'2�0 ��1a ��1' /@�#� ���� �# H���2 /� /0 �~������   H��G

2-0  � -
��24-2 ��2�6 ����� -
��.  

     ����� :�O�13 /�0 ��� `�G�T3  /I�"3 ]�� �2PONV    ���D /��

PTo �16 `��6 �2 HcC����13- :���U'��'�  `��6 �� ��	031cC���� � 

`��6 :���U'��'� 2��  J���� � P�To 6 �1�H  ��1]   `���63 �1cC���� � 

 `��6:���U'��'� �2 24 -
�� 5�� �� �� �	
  2����  -����'.   ���1'

 `��6 �2 /@�#� ���� �# H���2 /� cC�����13-  :����U'��'�    ���D /��

PTo 6 �1�H    `���6 �� ���	03 �1cC����   `���6 � :����U'��'�  2���.  �2
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Prophylactic Antiemetic Effects of Midazolam, Ondansetron and their 

Combination after Middle Ear Surgery 

 
Azim Honarmand MD1, Seyed Mohammad Reza Safavi MD1, Mansoureh Chegeni2 

 
Abstract 
Background: The purpose of the present study was to evaluate the efficacy of midazolam-ondansetron 
combination in prevention of postoperative nausea and vomiting (PONV) after middle ear surgery and its 
comparison with using midazolam or ondansetron alone.  

Methods: 140 patients were divided to four groups to received midazolam 0.75 mg/kg, ondansetron 4 mg, 
midazolam 0.75 mg/kg and ondansetron 4 mg or normal saline 0.9% (as control) intravenously just before the 
anesthesia. Assessment of nausea, vomiting, rescue antiemetic and side effects of study drugs such as headache 
and dizziness were carried out postoperatively for 24 hours. 

Findings: The incidence of postoperative nausea and vomiting was significantly lower in midazolam-ondansetron 
group compared to midazolam and ondansetron groups (P < 0.001) and there was no significant difference between 
the two last groups during the first 24 hours postoperatively. Need to the additional antiemetic was significantly 
more in the control group (71.4%) compared to other three groups; and in midazolam-ondansetron group (11.4%), 
it was lower than the midazolam (31.4%) and ondansetron (34.3%) groups (P < 0.001). 

Conclusion: Our study showed that prophylactic administration of midazolam 0.75 mg/kg combined with 
ondansetron 4 mg was more effective than using midazolam or ondansetron alone in prevention of PONV after 
middle ear surgery. 

Keywords: Postoperative nausea and vomiting, Middle ear surgery, Midazolam, Ondansetron 
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#�	� D� ,-+. �	� �   B���_ �	    �+B/ ) ��"	�   B����H$�   �	��H�

�/�	$ ) ��� #%� �$ �+H'�� ���:-!� �� �	h D	:����  �	��  ���/

 ����)15(2��B� ��  :��Z6 (��F� �D	�)� DY .  ) ���� ��� ,-+. �	�

  �/ ��:-!� �B��6  �9.E� ��Eh� �� 	�)16(   o��Z @�� �D	�)� DY .

    #��A	0� p�*_ ��� ���

$ @!$  B����      :�A��	�+  �0�EO ) ?R
�

��

$ #��^6 @� ��
=!� ) #%� �����  2	!6 ���� �Y�B� �!: �

  �	!" �� ��
%       �H
'  ��	�+�� �	�$ �� (q:�9 �	�� �� ) �)�

 #%� �
!"��� ��)17.(   

���0A	� r���� � ���M	_� (����F�  ��%���   +R�	��ZDY )����D	 ) 

)�	+�� C �� �� �����-'       ���" 	�^A� @��+�A�!�  �!B/ s��% (��F� 	�� 

����
� ���� ���������� $�*���#   ���8�� �	��^A �2�J��%� �	����+��	;  ��8��

�� �)�+%�+H6 ����� ���� )  �	b9�	�/ �� 	����% � tA	� ���.  

  

��� 	
  

��� �0A	� @� (��1 ��  �	�/�	$  ��56  ��	u6 ��" � ��� ��	" 

�"  _��O ) ��
�  ��������)Sigma Aldrich P6926(  �	^A� #h'

?$    ��	�+�) .#���� ���� ��	*+%� ��� @�+�A�!�  B�8C  ���  �����   

ml 5/mg 500     ��" ���h6 (������ �����h6) 4.; )��� #$�" ��. DY 

D	���)� ����� ��	*+��%� �� ����� ����0A	� ����h��" �	�� D	��% 1392 �� 

	�)�
$� �	+%��EB�	�� �	+%�h" )���� h6�� �����.  

64 �% �� ��*% @T�$   �	b�9�	�/  ��B  tA	��   ��) 	��25 -20 

�� 2�� �$�  ��)��; )  �����hbB  (	�B���_   �	b�9�	�/  ��:�9B�� � 

2��  :"�; �	b9B�� ��)�� ��h6 ����� .(	B���_ #Z6 Q���"  ����B	+�%� 

12 #�	��%  �	
��")� ) 12 #�	��% � :��	��6 �	��� 2 ± 25 ���'�� � 

 +B	% ���� ) #��O�  EHB 10 ± 50 �1�� ��  w�*�    4�"�; 	��  �	�� 

o	8 ����hbB e�T �B�" .2	!6 (	B���_ �� Q���"  ���`a6 ��  �	�H:� 

	� �(�x �2�
� �' ) #-; �� #EHB �	�  ������  ���`a6  �B��" )  �	�:� 

 %�+%� ���/ �� e/ ��B  B��	"/ ����   	�!6 �/  	��  ���')  #�"�� .

��-$ � Q���M ) ����hbB Q���" ) 2	5B� 4�	�/ 	� �)� (	B���_   ���B

�� �!0A���+%� U	%� �	�  e��u  ��+�!$ �  yq�8�  ��:�9B��  (���1 

#���`;. �+*� )� �� w; ��	��	% 	� Q���" �Q�Z (	B���_ �� (��1 

 ��	u6 �� �	hT �)�� 8 ��%  ���  �:�"  ����  ?��H^6  ��)� ) �B��"  �

 (� ��  B	��35 ��� �)�:  

1-  �Y�A����� 2�% �B��)� �)�� ��� (	B���_ :��	" 	� D)� �)��

 ���^ ��1/0  -�  �+�A�� (��1 �8�� �	*1   .�B��$ #�	���  

2- ��
� 	� 2)� �)�� ��
� �)�� ��� (	B���_ :��������  ��������

�� �� ���� 60  -� 2�� �� ����  ���  2����-�$ ��)  ����  ���  (���1 

�8��  �	*1  ��48     ?�$ �	�5�� ���R
 ��� #�	%   B��8  @��+�A�!� 

#�	��� �B��$ )18( .  

3 -   :2��% �)��_� (	�B��  ��� ���  �)���  �)q��  ��� 
� ��� � ��������   

 ��)48 (#�	%� ��	+�) C �� ��  ����250  -� 2��   2����-�$ �� ���� ��

��� ��) �� (��1  ��8��   �	*�1    	�� ����!�DY )� ��D	  ���  ����� 100 

�-  2�� �� ���� �� $�2���- ��) ��� �� (��1 $���8  4  #�	�%  ��E� 

�� �56�� 
��� ��������  �B��)� ��O �����#�	 �B��!B )20 -19.(  

4-   :2�	��hT �)����_�(	��B�� ����� �)���� ��	��+�) C ���� ��   

 ����250  -� 2�� ��� ��) 2���-�$ �� ���� ��  ���  (���1  ��8�� 

 �	*1  	� ���!�DY )��D	 �� ���� 100 �-  2�� �� ���� �� $�2���- 
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 	 �����	 C �� ���� �
	
�� ���������  �������  	�
�� �.	�% /0 

��) ��� �� (��1 $���8.�B��$ #�	��� �B��)� ��O ��      

	!6  �� 	�� ��'� �� �	hT �)�� �$x ���" 24  #�	�%  w�; 

�� �8/�� 6���	! �	%/ 9$  �B�" .wJ%� � ) ��� ��)� ��{ � _� (	�B�� 

)���6 �� ��	*+%� 	�� ���P 	�/��	b9   �_ ��)�-   2��� �����B� ( � ���� 

 ) �"�B�!B 	�� ��8 Q%�6 dB�% 	�� �+%��� ��  (���1  ̂+�H�? �� 

&-� j!' �)/� ����� .#h' h6���  �2��%  ��B�!B  	�� �� 3000 �)�  ��� 

(� 5 ����^ �+B	%�*�Y� �" 2�% )	�  	�6  �	��  45
�%  B�����  �� 

	�� 20 - �'�� � +B	%  ���� ���hbB� �"��� .�   ��)�+�%�+H6 45
%

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

��������+�
!�  $ �� ��	*+�%� 	� ��#  �1	u+8�  )Diaplus Inc. USA (

2	5B� ) �)��	� 	� ?� 	^��H �B�".  

��ZB � h6�� � 2�J%� �� ;������?: �� ��R
 ��� ���	  $�* ��#  �2�J�%� 

��+�� ;������? ��� |�A 	� m��� 	!B � 20 ����� �� #�	� ���{ ��'  #�9� 

) #�	� 	�� r��O� �/ !6�� ��� ��� . �-�1	�q� 2� ;��� ����? �)��  ��+;� 

��4 	��  )	�_�  ��@ � �-  A� ��+  �Z�Q  #�9$ Human tubal fluid 

)HTF (���� #��� . ���  ���R
  ���-'��� �� �� �	�5  o��"  �6���_  ) 

%/�& �� 2�J%� �	� 2	!6  	�%)��  ����  ��	*+�%� )  �Z�Q  #�9$  ��E� �� 

r�u �� ��6	��:B� 37 �'�� � +B	%  ���� ���� ����  �B��" . wJ�% 2� 

;������? �� �8�� Z�Q #9$ �� (	0�� @T�$ ��8 �" )  ���  (�� 

20 ����^ �� �)�� Z�Q #9$ �� ��6	��:B� �	�  �B	 	6  �	�:�  S)��8 

2�J%� 	� �� ;������? ?���� /�� .�� 	hB��# HB	J%�%��� )	_�  2�J�%�  	�� 

��	*+%� �� Z�Q #9$ �� #EHB 1 ��20 ���P �����  .  

���  �	�����  �%/&�  �+�"�  �:DNA  ��� �����  �	��    ��B�� ���

b+H:"  �+"� )� ��  �DNA }��� �� 2�J%� �� �	� dB�  ����/ 

Acridine orange 2	5B� ��� .#��  6��1 �$ DNA    �	�T� 2�J�%�

b+H:"  �"	� ��"� D	EB� �� dB� /  �����DNA ��  ��  �*�O  d�B� 

��� 	6 ��� #
%��~�-�  b+H�  ���  �����  �&��%/  �	��	!B   �   .���"

DNA A	% �� ?B� dE% ���� �  ��". �� ��� �)�� w; ��  ��%  �	�� 

 ���9+H" ���B�!B � 2�J��%� 	��� ��	��� Phosphate buffer solution 

)PBS( ) r`_ j�	 � �)� e�%� �1	_ ��  @�!$   ��	��PBS   ���

	hB #R-3 � !%� .�" ��B	%��	��� Z �� �RB ���Q�   �)	�_ #9$

h6 2�J%���  @98 �� w; ) �"��" Z �� �/Q� 	�/�	b9�  (� ��

30 ���^� ��+%� �)	_ r�� �8�� ��- D�B	6� �� #EHB 1   ���1  ����� 

#���. 27 ��" @98 �� w;  ���� (�)	5 �� 	� ���27  (� �� 	�

7 ���^� dB� D�-Z �)	_ r�� �� Acridine orange ���� #��� 

) w; �� @98 ��"   �	�hB  Q�%�6  |�:�%)��:�  #
�%��~�-� ) 

  %��×100 	� �+-�� 460 �"  %��� �+�B	B )21( 	+B )��   ��� �1	_

� �1�� (��1�	� ��� ��)22(.  

�+H� ��-�  �	����  :2�J�%� �     d�B� �� ����R
 ���� �����   ����/

Aniline blue  #%� ���+%� �+:B ��� �� ���A	B/ ��� U	%� .�" ��	*+%�

���-_�  ��O �� ���$  �� ��+��H�� �	��' ���� ��	��6)�; ��BY���J��%� �

  ���� �+H� ��6	)�$    ������	; ) ?$���6 �� � 
��b�	' ��� �$ ����

�	�H� 2�J%� #�!�� dB� ��� �� .���� 2�J%� ����/   ���A� �� tA	�	B �	�

dB� �� �	�� ��+H�� 2�J%� ) �B�/ ��  �/   d�B� �� tA	�� �	�   ���`�;

4�; �)� �
B	!� .�B��� �����8�� ��+!$  27 #��EN6 �� w; ��+*�   	��

D�-Z �� ��+%�- D�B	6�  )  27 ���" @�98     ����� (�)	�5 �� 	��

27  (� �� 	�7     d�B� �)	�_ D��-Z �� �^���Aniline blue   �����

	� ��� (�)	5 �� ��" @98 �� w; ) #���   ����B |�:%)�:�

m��� ) )  �	!B×100) �B�"  %��� (23 .(  

  %��� ����6    �	b�9�	�/ ��)�	�� )In-vitro fertilization   	��

IVF:( 2�J%�       ��� ���+�%� Q����" #��	�� 	�� 	� ����"  ��; �4  ���+*� 

j!'  .�B�" ��)/%wJ�  ���HB	J%�%  �)	�_ 2�J�%�     (�� ��� 	��5 

 #�	%#���� #h'   �	�  ��6	���:B� ��2CO    #�R-3 	��5   ) ��1��

 �	�37 �'��  +B	% � .�" ���� ���� ����  

�� ����    �%))� �+���� #�h' ��	 �� �% ���06 ��B �� ���# 

�Z6 #Z6 tA	��@ B��!.6  �� .�
+��� ����	�� ��	  ��+��5/7   ��_�)

PMSG )Pregnant mare serum gonadotropin  #$��" #8	%) (

Folligon  (�
-� ��9$�� �O�P ��6�P   �	*�1 ��8��  ��� #��	   ��B��$  

)  #���"`� �� w���;48 -46  �#�	���%5/7  �������� ����_�)HCG   

)Human corionic gonadotropin (  #$���" #8	��%)Folligon 

 �� (�
-� ��9$�)� ��6�P �8�� �	*1  �� �/ 	� ��6�P �" )24.(  

 2	5B� �� �E� �)� �u�IVF� Z�Q  #9$2�7  ���8��   ��6	���:B�

 #R-3 	�2CO �� ���� 5 	� ) �1��� 37 �'���  +B	�%    ����� �����

���� �"��� .� �)�� �� 2��$ �� � �	��4 	�� ��5 �   .��" �+��� �RB ��

��4 	�� Z 	� �	^A�Q  #9$HTF  	� �$4 � �-  2��/� �-  A� ��+ BSA 

)Bovine serum albumin (��  #$���"Sigma $�6���&  ������ ����"

���� ��`�� �" .�@ ���� � 500 �A)�:��+� � �� ���4 ����   ) �	�^A

�
T��  ����� � 100 �A)�:� ��+�  �����  � �� ��9+H" ��4  	��� IVF 

�+"�`� �B�" ) )�� �/ 	�  	��  ��3)�  B��0  )Mineral oil, Sigma (

  .�" ��B	"�;  

�� �%� �� ���b  @�!.6     #�"`� �� ��0� 	��13  ��6 �� #�	�% ��P 

HCG� 	�  ��	*+�%� �� �)�  �+�	:�" )Dissecting_	B �� ( ��� �   D��J/

)��#$)� j!' �)/� ) �B�"25 �Z 	� �9+H" �� w; ) (�Q HTF�   ���

� �� �	^A (������ B�0 �3)�  )	_�  �Z�Q   #�9$HTF    	�� ��$4 

�-  2��/�-  A��+ BSA $�6�&  D	^+B� ���� ��"��
+�	.  

2�J%� #���� �	�  ��"  �	�   ����� ���106 × 1  ����   ����� ��� � 

@!.6 �)	_ #9$ Q�Z D	^+B� �+�	� �9+H" �	� �B�" ����.   ��!�

 �)�_ �	^A6  2�J�%� ���$ ��	M� �� w; #�	%   	��  ���	�9 	�� �  )�
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 	 �����	 C �� ���� �
	
�� ���������  ������� 	�
�� .	�% /0 � 

4�; �+H� � ��	 ) �B  |�:�%)�:� ���  (���
��   c.�9 ����� .�

@!.6  �	� �9+H" �+�	� �	^A ��" ���� #9$ Q�Z �� ) ��	�6  ���h6 

���" ����� �^+
.  

 ��R
 ��(�b�� �"� �_��  �	���� ��B  |�:%)�:� �� (���
�� 

�" ��	*+%�.   ���
' ��1��  �	��    ���
' ��1�� � A�-�% )�    �	�hT �	��

��
' �1�� � A�-% �-_� �	�   ���
' ��1�� �7)�� �    ,���+ �	��

) ����"Arrested embryos���1�� ) ( #��H�%�+%q� 	���   ��O ��  

120  �)�� �� �� �	^A �� �0� #�	%�
+��� ����  %��� ��� )26.(  

��
'      ��	$ ) ��+�	�B �0�%�6 ��$ ��" ��A 	� ��" �0�� �0�� �	�

��9B ��
' ��B�  ��" ,��+ �	� D�-% ���� .�B��� 2	B  �� ��" ��A �	�

+��� �RB �� ��� (��1��
' :�" � ��" ,��+ �	�  L�B �1   ��� �$

    ���
' .�B��" ��0�� ��0�� 	� ) ��" �)�:B ���" ��A �	$ ��O   �	��

��" ,��+  L�B �2   ���A ��)�_ 	6 �$ �B���  �	���+%q� �	" �$

��
' ) �B�" �0�� �0�� 	�    ���" ,���+ �	��   L��B �3    �	�" ��$

��
' �A ��+%q� ����06 ����� �$ �B���  �	�  ) ���" �0�� �0�� 	� �

D�:��) ����� 	� ) �B���  !%q;�+�% �	�27.(  

���� �	� ��� �0A	� 	�  ��	*+�%� ��  2��B  ������ SPSS  �.�HB � 19 

)version 19, SPSS Inc., Chicago, IL (���  �	���� ��	/ ���� 

#��� ) ��	+B �� (��1  ��bB	�± r��ZB� �	�0  �	���  ��" . #�h' 

�H�	^ � ��� �)��   ����/ �	��   �	��One-way ANOVA  )Tukey 

���  ��	*+�%�  �����  #���� )  ����^ 05/0 < P  �����  ����06  l��% 

 
0 ���� ��� �)�� 	� �� �RB �+��� �".  

  

���	 	
  

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

�)�� �� �)�+%�+H6 ����� ����  %���   ��$ ��� �	9B ,-+. �	�

 ��� ������
� �)�� �� �����      ��� ��	�" �)��� ��� #EHB ��������

 
0 ��O      ��	�+�) �)��� �� .���� ��+�	� 4�	$ ����C   D	��)� DY )

����
� 	��� �����!�   �)���� ���� #E��HB ������� ����� l���% �����������

��
�  
0 ��O �� ��������     ��� 4������ ���� 	� ���� �	9B 4����� ���

������B�  	��� ) ����EB ��	��" �)���� � ��
0 rq+��8� ����� �/  ����� ���  

)05/0 < P(��

$ #�	��� �)�� �� .  ��	+�) �C   �)��� D	�)� DY )

��
�    ) ���� ��	�" �)�� �� 4�� �)�+%�+H6 ����� l�% ���������

  ���
� ) ��	�" �)�� )� �� 	�     �
0 rq+�8� ���������  ��� �	�9B ��� 

)�:" 1.(  

 ���� �������DNA �����  

�bB	�� ���06 2�J%� 	�� ����� DNA %�/�& � ����  ���  (���1  ��1�� 

��� ��	!" ���� #��� .2�J%� �	� 	� �+H� � �E% dB� EO�0   ���B��� 

	� �+H� � 5B�	B   	�6  ����  �+�H�  ���  �����  �%/�& DNA  ���  ����
� 

2�J%� 	�� ����� DNA %/�& ���� ��  ��RB  ��+���  ��".  �%���  	��� 

 d��B� �� ���1	_/����� Acridine orange   ���1�� ���$ ��� �	��9B

2�J%� 	� �  �$DNA %/�& ���� �
+"���  �)�� ��
��� ��������   #E�HB

	% ���� �)��	�� 	�/�9    h'��6 ���	� ��O ��   ������4  #�"��   	�� )

�)��  ���� ��	�"�   �
0 rq+�8�  ���  ) ����05/0 < P �%/ .(�& DNA 

   �)��� �� 2�J�%���� #��	  ���

$ � )� 	�+�� C )� DY ) ���D	   	��� ����!�


� ��� � ��������     �)��� ��� #E�HB
� ��� � ��������   ��
0 ���O ��� ����   

)05/0 < P 4�	$ (��#�	 A	_ ��  � �$��       ?�� ��	�" �)��� 	�� �)���
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�  ���������  �����

 
0 rq+8�  ������� )�:" �	� 2 ) 3- A(.  

  

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

PHZ��
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#
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' �� �1	_ �7)�� �  �)��� �� ��  A�-% �	hT �	�   �	��

  �H�	^ ,-+.  �1�� .�
$
'�� 	��  ��-_� �  7)���   �)��� ��

��
�    �
0 4�	�$ ���	" �)�� �� #EHB ��������   ��� �	�9B �� ����

)05/0 < P(�1�� ���
=!� . 
'�� 	�� �-_� � 7)��  ��)�� ��  

�$  ��	+�)C !� D	�)� DY ) 	� ���
� ��� � �������� �� #��	�  ��B��$ �

 �)�� �� #EHB
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E�.A 1 .%�&'��� F���' ���� �� ����� =�#1 �G�( ��&?����� � .'�� . � %��A �( )��* $� +,�-� (��� "/1�H�  

����  �
	�  ��� �������
  
��� �������
  +���	��� C  +

�� �	���  

���	��� C  +�� 

�	���  

*�+, )����(  27/1 ± 26/92  40/0 ± 97/58a  65/1 ± 15/71 ab  02/1 ± 89/93 b  

�012 3�� 4� �,"�� )����(  31/1 ± 68/92  63/1 ± 89/56a  48/1 ± 65/72 ab  23/1 ± 44/93 b  

�012 ���5 3�� �,"�� )����(  11/2 ± 12/85 68/2 ± 82/59a  85/0 ± 91/74 ab  56/3 ± 58/86 b  

�012  3����67� 3 84�"� )����(  63/0 ± 72/84  83/0 ± 16/59 a  21/3 ± 15/70 ab  62/0 ± 36/83 b  

�012  3����67� 3 9:0�"��;  )����(  16/2 ± 83/77  79/0 ± 64/43 a  33/3 ± 30/64 ab  48/0 ± 13/76 b  

�012  3��<="�� �
 )����(  74/2 ± 16/22  89/1 ± 35/56 a  16/3 ± 69/35 ab  48/2 ± 86/23 b  

�012  3��<="�� �
  >"� 31 )����(  77/0 ± 56/1  02/2 ± 12/7 a  32/1 ± 45/2 b  12/2 ± 28/4 b  

�012  3��<="�� �
  >"� 32 )����(  04/2 ± 44/6  52/2 ± 08/15 a  66/3 ± 92/8 b  96/2 ± 30/7 b  

�012  3��<="�� �
  >"� 33 )����(  53/2 ± 16/14  86/3 ± 15/34 a  94/3 ± 32/24 ab  14/3 ± 28/12 b  

 ����  ��bB	� U	%� �� 	�± ��" �	�� �	�0 r��ZB� .�B� 

 a 
0 rq+8� ��') :  �� ���) ��	" �)�� 	� �H�	^05/0 < P �b 
0 rq+8� ��') : �)�� 	� �H�	^ �� ��� 
��� �������� )05/0 < P(  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /363 ���� /���  !"� 1394 2199 

��� �� ���	
 	 �����	 C �� ���� �
	
�� ���������  �������  	�
�� �.	�% /0 

��
' �1�� ��bB	� ���
=!�  �	��  ��-_� � �  �� #�H�%�+%q

�)�� ��

$ #�	��� �  ��	+�)C  	� ���!� D	�)� DY )
��� � �������� 

��
� �)�� �� #EHB  
0 4����� ���������  #"�� ����)05/0 < P.( 

�H�	^ �� ��
' ��bB	� � �	� �-_� �     	�� �)��� ���� #H�%�+%q�

 
0 ()	*6 ��B ��	" �)��  �" ���	9 ����)D)�' 1(.  

D�-% ��� ��   ,�-+. �_�� �� ����06 ���/ #%� �� ?.6 �	�

 D)�' .�B�" �"� ,��6 �	T�1��
' �1�� �    �� ���" ,���+ �	�

�)�� ��   �H�	^ ,-+. �	� ��
' �1�� .�
$  �� ��" ,��+ �	�

��
� �)��  
0 4����� ���	" �)�� �� #EHB ��������   �	�9B �� ����

 ���)05/0 < P.( ��
=!� �1�� �
'��  �� ��" ,��+ �	� ��)��  

 �$ ��	+�)C  	� ���!� D	�)� DY )
� ��� � �������� �� #��	�   ���B��$

��
� �)�� �� #EHB   �
0 4�	$ ��������  ����  #�"��)05/0 < P.( 

 ��	+�) ���56 �T ���C  �)�� D	�)� DY )
��� ��������  4����� ��B

       &�'� ��	�" �)��� 	�� ��H�	^ �� c8	�" ��� �� ��  $�B� �	�H�

 
0 ��	" �)�� �� #EHB 4����� ��� 	� �#9� .��EB ���  

 D)�' �� �$ �B�� �	!�1   �R_q   ���
' ��1�� ���"   �	��

��" ,��+  L�B �1 �)�� ��    .��" ��H�	^ �0A	� ��� ,-+. �	�

��
' �1�� ��" ,��+ �	� �  L�B1 ��
� �)�� ��   #E�HB ��������

 
0 4����� ��	" �)�� ��  ������
' �1�� .��� �	9B    ,���+ �	��

��"  L�B �1  ���)��   �$ 	� ���!�
��� ���������   ��	�+�)C  DY )

D	�)�  ��B��#�	�   ���B��$    ���
� �)��� ��� #E�HB    4�	�$ ���������

 
0  ����#"�� )05/0 < P.(  

��  D)�'1 ��H�	^ � �1�� 
'�� 	��  ���" ,��+ �   L��B2  ��

$	_  ���� ���4 
0  ��� 
'��  	���   ���" ,���+ �   L��B2   �)��� ��


��� ��������  ��	" �)�� �� #EHB#%� )05/0 < P �1�� ��)q� �� .(


'�� 	�� ��" ,��+ �  L�B2 �)�� ��   �$)� 	�+�� C )� DY ) ��D	 

 	� ���!�
����������� ���#�	  ��B��$#EHB  
� �)��� �� ��� � ��������� 


0 4�	$  ���� #"�� )05/0 < P .(  

�H�	^ �#�	hB �� ��
' �1�� �   ���" ,���+ �	�   L��B �3  ��

�)��    ���
' ��1�� ��$ ��� �	9B  9�	�/ ,-+. �	�    ,���+ �	��

��"  L�B �3 ��
� �)�� ��  
0 4����� ����� ��������    #E�HB ����

 ��� ��	" �)�� ��)05/0 < P.(  ���
' �1�� ���
=!�    ,���+ �	��

��"  L�B �3  ���)��  #�	�����

$  ��	+�) �C   ����!� D	�)� DY )

 	�
��� ���������   �
0 rq+8� �����      �)��� )� ��� ��� #E�HB ����

��
� ) ��	"  ��� ��������)05/0 < P(  	�� � �)���   ���

$ #��	���  �

 ��	+�)C  �)�� D	�)� DY )
��� ��������     ��1�� 4�	�$ ���') 	�

��
' ��" ,��+ �	�  L�B �3      �)��� ���� 	�� ���	�" �)�� �� #EHB

 
0 rq+8� ��	�       ���
� �)��� ��� #E�HB Q�^� ) ���� ���   ���������

 
0 rq+8�  ����)05/0 < P(  ��� �	9B ��)�:" 5� D)�' 1(.  

���  

?$ B�8  �@ B�8 Dq+8�   	�"�j  ���h ��  � �����   ��"	�    Q�%�6 ��$

��0+ ����� ���	5   ���� �!H �$�# 	�� )��� � � �:  �/ ��   	��

#%� )28.( �� �H$�J   �"	B   ?�$ ��  B��8      ) ���� ��) 4�	�$ <��	�

2��B� 	����� ��4 �	5
�	B�a6 ) 	���� �5
%��� 	�� �%     ����� )29 .(

 �$ #%� ��" ���� �	9B?$ B�8  A�!��+�@ �� )� �O�P    (���F� �B��6

	!B D	!�� �� ��8��� D)� 4�	$ H$���G B	�%�   2)� ) 4
�6  �H$��6���� 

�$ �� D	EB� �����4 ��/ ��8 ) #�	� .�/ ����8 ��') �� 	�?$  B��8  

A�!��+�@ A )�� ��" D�E-�	��   ���8 �����   ��� 4�	�$ &�'� ��# 

H$� D	^+B���G ���� )�4 ����  ��8 ��/  ���� � �$�� ��   ����B ���� 

	; ��8��a6 ��`���6��   ��� �� ) ��"4 -3.(  


=!���� c.9 ���� �$ #%� ��"�4 ��/ +�	� � �O ���P ���	5 

4
6 H$��6���� <�	� %/�& �"�� 	93�  D�-�% �6)��; ���  ) 	��DNA 

  .��"�	!� �0A	� �� �$ �B���  �M	_B�� ��� ���	9 ����  ���   ��RB

  �%�   �H$� 4
�6 �$�6����  �"	B  ��  ��56�� 
� ���� ���������   &�'�

 4�	$�5
%��� � �%  "��� �� ��O�  �$4�	$ 
0  ���� ��  ����� 


� �)�� �� �)�+%�+H6 ��������������� ���	9 "�� ���  �� 4�	$

+B��5 � H$� 4
6�6����� -E� (	0A	� 	�  '�6 ��	��� %�# )31 -30.(  

 �� ��)�+%�+H6?h ���
�     ) ��	:6 �� ��Y)���B/ ������ ���6

D�-% ��N:6       �	���6	�J�%� ��� ���� �	���6	�J�%� ��	�!6 ) 	��� �	�

  	*��  %	%� 4^B ����9$ �
$ )32   ��  �H
' ���:-!� ���
=!� ) (

  #�	!_  D�-�% #q% �j��) �� .��	!B    �/  �	�B��6 ) 	���� �	��   	��

�A�A �� ���+� (	!�H^6 2	5B� ����  
 �	�    ������ l�"�6 �� ��	%

D�-% Q%�6 �)�+%�+H6   �+H��) d���A �	� ) �"	�33  ����� �� 	
� .(

D�-% �� �)�+%�+H6 �+
%��� �� Dq+8�   � d���A �	�    (���F� ��B��6

 ) ���"	� �+��"�� ���B w
��' ��)�	��� �)� ���{34 ���!� ?��H�B	: .(

��
�   �-�% �)� �/ ��F� ��A� �� #%� �:! ��
=!� ��������D   �	��

  �)�+%�+H6 l�% 4�	$ �� �5
 �$ �"	� d���A ) ��"35.(  

	� �)�6/  D�-%  	��� A �����d  �����     �)�+�%�+H6 l�"�6 ) �+
�%

 4�	$  ���	  	� �$��+�	 	��  � �� ��1	_ ���   �
E ��0A	�     4�	�$ ���


0  ��� �% l�%  
� �)�� �� �)�+%�+H6�� ���������   .���� #�^�	�

 ���@ %���  A	��
 � )� DY �$ �" ���� �	9B�D	 ����� B	�� ���8  

%/ ��	^ ���& 	�� +�	�  �% )  	��-� �� �1	_�H��    ��"	� )36 .(

�0A	� �� � B �M	_ ��� )� 	�+�� C )� DY ) ��D	     ����8 ����� ���� 	��

+B/  H$��B��   �
+HB��6%/�&	�� +�	�  ) �%  "	B  �� 
���� �������� 

�� 	6 �)�_� �06�� 	!B��
 �$ ��� 	+B��� 	� �+�	� �	� Silici )  ���	�:!� 

�� ���  4�^B  +R�	�Z  DY )� ��D	 ��  ������  �%�w  �6q;��  ��$ ����� 

�����8 ��H$��B��  ��	��9 
����� ���������� #��%� )20(� #��^�	� ����. 

��
=!���� )� DY ���$ #��%� ����" ���� �	��9B���D	  4�	��$ #��%� ��	���



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /363 ���� /���  !"� 1394 2200 

��� �� ���	
 	 �����	 C �� ���� �
	
�� ���������  ������� 	�
�� .	�% /0 � 

 �)�+%�+H6�%  �� ��  	���   � ��� q+�E� #��	     �� ��	*+�%� 	�� ���"

%�6)��+;�+%���  	6 ������ ���	� �06 �� �/ ) ���E'�� 	!B�� )30.(  

�� �0A	� �  ��M	_	��+��	;�   �%��� ����    $ ��� }�����* ��# 

F�6 #Z6 2�J%��� H$� U�+%��6���� 
� Q%�6 ��" 	^A��� ��������   ��+.

; �$ �B�"�)� -E� (	0A	� � � �$ �" ���� �	9B�H$�J      ��	�� ���O ���

�O �� �BY�6	�J%� 4�	$ &'��P � ��Z���J��� - ���{ ��    ����� 

)37
=!� .(��� � ����  ��56 �$ �" ���� �	9B �0A	���  ?��  
� �	�� ��� 

��������� )� DY�D	 ) )�	+�� C�   $ �� ���Eh� &�'��* ��#   �� 2�J�%�

	^����H 
� �)���� 	������� ���������� ��� 	��h
6����� .���� ����+�	 �	���  4��^B

+B/  H$��B��  +R�	Z )  )� DY�D	 ) )�	+�� C  � (	EF� �� ��   �B	�%� 

 	�+B 	� �$��  � (	�0A	�� ����b    +R�	�Z 4�^B ���� ��  )� DY ��D	  )

)�	+�� C )� ��� $�*�# ) #%� PE�
 �	$ ��O �� 2�J%�38 �30.(  

�� �-_�     
��b�	�' P���O �� �+H� ��" ?$��+ ��BY���J%� �

  (��1 ��+H�� �	' �� ��	6)�;     �+
�%��� ���-_� ���� �� .����

 ��T    �7	� #�!�� ����� 	�  ) ��"	�39 ��0A	� .(    �	�9B ��M	_ �

��
� �$  �)�� �� ����     ��1�� ����� ���" ���56  �	h
6 �� ��������

2�J%� �+H� 	� �	� 	B � 	� 	� ) tA	�DNA     �#��	� 4������ ����� &�%/

  4����� ��� �$    ���T �+
�%��� �� Dq+8� #-� �� �B��6    y	�*6� 	��

) �+*��40    �!B/ ��$ #%� ���� �	9B ��9�; (	0A	� ��b�� ��% �� .(

��
� �7	� �� �� �1	_ @�+�A�!�      #��*�$ 4�	�$ <��	� ����������

2�J%� �1�� 4����� �
B	 2�J%� 	� �	� �+H�  ) tA	�	B �DNA   &��%/

 ��� ��� �$ #%� ������ ����	�  ��+�	�   �	�� ��1	_ �� ��� ���	   �	�� 

 �� 2�J%� #�*�$ �� }����0A	� � �M	_ B�� B��.!�  ���� )41.(  

  A�:A� �	!+8	% ��DNA D�-%      �2�J�%� ��-!' �� ���� �	��

D	:����   � ���/ �	�       ) �����; �	���	� ����%���H$� &�'� ��
B��6

   �	�b�	' �	�5�� ��+�"� )� 	� @� ��  b+H:" �	5�� �����!���;   �	��

�; ��:96 ��	� �)��  ���  M�� �	�DNA  �
� �� ���a6 ) ���6)�; )

D	:���� .�B�" ��E��  H$���  D��:A� �$ �
+H� ��	� ����/ �	�   �	��

 �-!' ��  6	�_  +H��DNA �-!_ ��� ��  ) �
�� ���� ��6���H$� �

 �	!+8	% ��  6����a6DNA      �� (�����a6 ���� .��
�	!B �	�5��DNA 

  �2�J%� ��" ��)�	�	B &'� �B��6.  ?h �-� ��  :�  �� ��)�	��	B

D	:���� ��') ��B w
'   D	
�!% j�	 �� ���/ �	�    <��	� ��$ �"	�

���%���H$� DNA      �	!+8	�% ��  �A/ �	���	� ����a6 ) 2�J%�DNA 

     �+$�_ (��� 4�	$ 	� 2�J%� &��.6 &'� �#�	hB �� ) ����

  ��)�	� ���6 4�	$ )  ��")42 �27(.  

	%�� (	0A	� �	9B ���� �B� $� D	:���� �	� ��/� �� )� jE
 ()	*+ 

D�-% 	�� ~)��6	�J%��� D�E-� ) ���� &�%/ 	��  D	�0� ��*%  	� ���j 

�J%�   ��A�6  �B�" .�� ��� �)� ���	^  �7	��  D	�:���� ����/  &�'� 

Dq+8� �� �	+8	% DNA� �)�	� ���6 4�	$�    ��� 2�J�%� D	u6� 2�� )

l�% 	hB �� ) �@!.6��#   �B w
' �� ��)�	�	B ) ��"43  .(  

��  %��� 2�J%� dB� �)� 	� /��� Acridine orange�  4������ 

2�J%� ���� �'�6 ��	�   	�� �	�DNA  �%/�& � ����     ��� q+�E �)��� ��

?$ B�8  A�!��+�@ �)�� �� #EHB  	���  �� ) ��	�"� #��	  ���

$ �  DY

)��D	 ) )�	+�� C� ��  ���A�  4�	�$  �����  ����%	
�	6)�;  �+�H�  ���	� 

��'�6 #%�.        ����9� ��B)� �� Dq+�8� <��	� �����%	
�	6)�; 4�	$

 �+H�  ��" D	:���� ��E� ��  '�	8 �{ ���� U	!6 D	!+_� )  �	�

 	� ���/DNA A�-%  2�J%� �� 4�����   ��� .(	0A	� �	9B   �  ��
�� 

�$ ���6 ���)�	� ���:6 ��
' ) �� D	EB� �/ ���� ������	�  ���  #q�% 

DNA 2�J%�   b+�H� ���� )44(.   ��	�  �!h  ��$  �   ��B��6  &�'� 

&��.6 �+H� � 2�J%� ���" 4����� D	:���� �	� ���/  �G��H$� )  ���E!$ 

 +B/ ����H$� #%� )45(� ��� �F� B��  �+�H��)  ��� ��6 ��P 
� ���� �������� 

) ) #%��	+�� C )� DY )��D	 ��-' �/ �����  )�	 �06 �� �/�� ��!B .  

     (���F� ����� ��6����H$� U�+�%� ����" 2	5B� (	0A	� U	%� ��

 ���6 �)� ��  E��.6  ����:6 )  �	b�9�	�/ ��)�	�  ���
'   ) #�%�

 +B/ ����H$�   (��F� ��� ��Eh� �� ��	� 	� ) �
"	�46 �18�	!� .(   ���O

    �� ���
' ���A�6 ����� �� ��b!9T 4�	$ �-� ��  :� ��" �+*� �$

  ���/ D	:���� ��A�6 � �	b9�	�/ Q���"     � ���u6 ��$ �"	�   ���"

      ) ���
' ��"� ,���6 �#��%))� ����� ?�H^6 ,��6 �� ��	� ���

 D�-% m�) �"	� �+"�� #A	8�48-47 D	�:���� .(     ���" ���A�6 �	��

Q%�6  ����� &�%/ ��~)��6	�J%�        ����6 ���B )  �
 j�	� #��*�$ 	��

) ���� w:� }	E6��  �	b9�	�/ Q���" �� 2�J%� ��)�	�49.(  

���0A	� ��  ����B ���M	_ � @���+�A�!�  ��!B/ P�����6 �� ���1	_

��
� � ��A�6 	� ��������  ����6 ��  *
 (��F� D	!�� <�	� ����/ D	:���

 ) ���"  �	b��9�	�/ ��)�	��� ���1�� 4�	��$ ��	��^A ���1�� 4�	��$

��
'  ���
' )  A�-% )� �	�       ) #�H�%�+%q� ��� ���" ����E6 �	��

#H�%�+%q� ���	; #�*�$  	�  ������ &E�% ��     4������ <��	� ���B )

��
'   b�9�	�/ ��)�	�� ���6 �� ��" ,��+ �	�  �	 ��"  ���% �� .

 ��0A	� @� �� ��b��    ��� �)� ���  
�A	�� �       �!B/ ��� q+�E �	��

 �@�+�A�!����   !B/�5
%��� �N$� 4�	$ <�	�     ����6 ��� }���� �	�

     ����
� #�Z6 ���%)�$ �	�' �/ �� �$ ��� ��"  �	b9�	�/ ��)�	�

 ��+B/ #��HB��6 ������H$�  ��)�	��� �����6 �� 4�	��$ ����� ��)���_ 	��6

) ��	!B ���E' ��  �	b9�	�/18  ��+�	� 	�� ��	+B ��� .(   ��0A	� �	��  �

   ��	�+�) ���B 	' ��� �� .����  B��.!� �	$ ��O �� ��M	_C  DY )

 �D	�)� +B/ ���8 ���� ���� 	�   �
+�HB��6  B����H$�     +R�	�Z 4�^B

�� �1	_ @�+�A�!�  !B/ ��	^ �� �� ��8  ���
� P���6    ��� ���������

   �5
�%��� �� 4�	�$ ���� ) �
�	!B 	*��  ��8      ����6 ��� }���� �	��

     ������� �� ) ��
�� ���Eh� ��	��� �)�_ 	6 ��  �	b9�	�/ ��)�	�

�/ �� ���06 <�	� .�B�" 	�  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /363 ���� /���  !"� 1394 2201 

��� �� ���	
 	 �����	 C �� ���� �
	
�� ���������  �������  	�
�� �.	�% /0 

�� �0A	�� A	"���� ) ����	:!� 4^B +R�	Z  DY )��D	 ��  ����6 

�)�	�� 	�/��	b9  �� �� 	�� #Z6 �	��  	�� )����  D�A)��B	+�%� 

�� (	EF� %��� )46
=!� .(���  ) ��$ #%� ���� �	9B (	0A	�� 	�+�� C 

�)�	� ���6 #%� ��	�� 	�/��	b9       <��	� ) ��9.� ���Eh� �� )	�� ��

�)�	� ���6 �B)� ��Eh�� 	�/��	b9  � ���� ����b ) ����52 -50.(  

	� j!' �
�� ��+�	 �	�  ��0A	� �  ��M	_�  �
T��  ���  �  / ���  ��$ 


��� �������� ��%�) �� D	:���� ��A�6 4����� �    �; ����/ �	��   �����

4
6 	�� H$��6��� �  �	b+�%� ,�0{6 ��B ) L	���  �+B/   �����H$�  ����� 

&'�         �	b�9�	�/ ��)�	�� ����6 4�	�$ ) 2�J�%� #��*�$ 4�	$

  ���� .D	_ �/  ��$  ��	�+�) C   D	��)� DY ) ���  #�h' ����  ����� 

#�A	0� �	� +B/   B���H$� D	:���� �	h �5�+B �� ) �R_q ��	�   �	��

���/� ��	� �� ��Eh� e�-�	B (��F� 
��� ��������    ) 2�J�%� #��*�$ ��

 �	b9�	�/ ��)�	� ���6 �� ��  �   ��"	�.      �����6 ����') ���� 	��

  B	��  ���	$ ��	�+�) C   D	��)� DY )   ?�$  
�A	�� ����� ��    B��8

 � B	HB����+H� (	0A	� 2�-+H #%� ��6.  

  

��� ��! � �"#$  

�� 	;��	 �� 2	!6 B	H$  �$ �� 2	5B� ��� �0A	� ���	 ��B��!B �:96 ) 

B�����    ���� .   �	��	; ��1	_ ��A	^ ���  ��	B ��)� �    �%	
"�	$ �

#�	� �"��     ��	!�" ��� ���)�� �	b�9B��  %	
"  �117-2�   �   .��"	�

#�	� 4.� �� �	��B�	bB ��:9B��  %	
" 2�� �  ��)�� �	b9B��  :"�;

�B��� ��  B����� ) �:96 D	!$. 

  

References 
1. Berger J. Phenylhydrazine haematotoxicity. J Appl 

Biomed 2007; 5(3): 125-30. 
2. Puntarulo S. Iron, oxidative stress and human health. 

Mol Aspects Med 2005; 26(4-5): 299-312. 
3. Ferrali M, Ciccoli L, Signorini C, Comporti M. Iron 

release and erythrocyte damage in allyl alcohol 
intoxication in mice. Biochem Pharmacol 1990; 40(7): 
1485-90. 

4. Friedmann B, Jost J, Rating T, Weller E, Werle E, 
Eckardt KU, et al. Effects of iron supplementation on 
total body hemoglobin during endurance training at 
moderate altitude. Int J Sports Med 1999; 20(2): 78-85. 

5. Macome JC, Costa LE, Martin IH, Taquini AC. 
Steroid biosynthesis by gonads of rats submitted to 
chronic hypobaric hypoxia. Acta Physiol Lat Am 1977; 
27(5): 249-57. 

6. Khmel'nitskii OK, Tararak TI. Morphological 
characteristics of the pituitary-gonad system in high 
altitude hypoxia. Biull Eksp Biol Med 1991; 111(4): 
432-6. [In Russian]. 

7. Rattner BA, Macmillan BT, Michael SD, Altland PD. 
Plasma gonadotrophins, prolactin and corticosterone 
concentrations in male mice exposed to high altitude. J 
Reprod Fertil 1980; 60(2): 431-6. 

8. McCluskey ES. Which vertebrates make vitamin C? 
Origins 1985; 12(2): 96-100. 

9. du Toit R, Volsteedt Y, Apostolides Z. Comparison of 
the antioxidant content of fruits, vegetables and teas 
measured as vitamin C equivalents. Toxicology 2001; 
166(1-2): 63-9. 

10. Siddique YH, Beg T, Afzal M. Antigenotoxic effects 
of ascorbic acid against megestrol acetate-induced 
genotoxicity in mice. Hum Exp Toxicol 2005; 24(3): 
121-7. 

11. Aly N, EL-Gendy K, Mahmoud F, El-Sebae AK. 
Protective effect of vitamin C against chlorpyrifos 
oxidative stress in male mice. Pest Biochem Physiol 
2010; 97(1): 7-12. 

12. Taghiyar M, Ghiasvand R, Feizi A, Askari Gh, Shokri 
N. Effects of vitamins C and E supplementation on 
muscle damage and oxidative stress in female athletes: 

a double-blind clinical trial. J Isfahan Med Sch 2013; 
30(216): 2113-24. [In Persian]. 

13. Ramadan MF, Al-Ghamdi A. Bioactive compounds 
and health-promoting properties of royal jelly: A 
review. J Funct Foods 2012; 4(1): 39-52. 

14. Nakajima Y, Tsuruma K, Shimazawa M, Mishima S, 
Hara H. Comparison of bee products based on assays 
of antioxidant capacities. BMC Complement Altern 
Med 2009; 9: 4. 

15. Zamani Z, Reisi P, Alaei H, Pilehvarian AA. Effect of 
royal jelly on improving passive avoidance learning and 
spatial learning and memory in rats. J Shahid Sadoughi 
Univ Med Sci 2012; 20(2): 211-9. [In Persian]. 

16. Shirzad H, Sedaghat A, Ghasemi S, Shirzad M. Effect 
of royal jelly on sterile wound healing in Balb/C mice. 
Armaghane-Danesh 2010; 15(1): 38-46. [In Persian]. 

17. Yang A, Zhou M, Zhang L, Xie G, Chen H, Liu Z, et 
al. Influence of royal jelly on the reproductive function 
of puberty male rats. Food Chem Toxicol 2012; 50(6): 
1834-40. 

18. Kalantari Hesari A, Shahrooz R, Ahmadi A, 
Malekinejad H, Saboory E. Crocin prevention of 
anemia-induced changes in structural and functional 
parameters of mice testes.  J Appl Biomed 2015; 13(3): 
213-23. 

19. Yu F, Wang Z, Ju B, Wang Y, Wang J, Bai D. 
Apoptotic effect of organophosphorus insecticide 
chlorpyrifos on mouse retina in vivo via oxidative 
stress and protection of combination of vitamins C and 
E. Exp Toxicol Pathol 2008; 59(6): 415-23. 

20. Silici S, Ekmekcioglu O, Eraslan G, Demirtas A. 
Antioxidative effect of royal jelly in cisplatin-induced 
testes damage. Urology 2009; 74(3): 545-51. 

21. Sadeghi MR, Akhondi MA, Savadi Shirazi E, Hodjat 
M, Amirjanati N, Akhondi MA, et al. The comparison 
of four different sperm chromatin assays and their 
correlation with semen parameters. Tehran Univ Med J 
2008; 65(Suppl 3): 33-41. [In Persian]. 

22. Talebi AR, Sarcheshmeh AA, Khalili MA, Tabibnejad 
N. Effects of ethanol consumption on chromatin 
condensation and DNA integrity of epididymal 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /363 ���� /���  !"� 1394 2202 

��� �� ���	
 	 �����	 C �� ���� �
	
�� ���������  ������� 	�
�� .	�% /0 � 

spermatozoa in rat. Alcohol 2011; 45(4): 403-9. 
23. Sadeghi MR, Hodjat M, Lakpour N, Arefi S, 

Amirjannati N, Modarresi T, et al. Effects of sperm 
chromatin integrity on fertilization rate and embryo 
quality following intracytoplasmic sperm injection. 
Avicenna J Med Biotechnol 2009; 1(3): 173-80. 

24. Byers SL, Payson SJ, Taft RA. Performance of ten 
inbred mouse strains following assisted reproductive 
technologies (ARTs). Theriogenology 2006; 65(9): 
1716-26. 

25. Ikeda T, Sofikitis N. Bilateral testicular consequences 
in the unilateral vasectomy of immature rats. Yonago 
Acta Medica 2000; 43(1): 1-9. 

26. Cebral E, Carrasco I, Vantman D, Smith R. 
Preimplantation embryotoxicity after mouse embryo 
exposition to reactive oxygen species. Biocell 2007; 
31(1): 51-9. 

27. Zahra A, Gholamreza N, Farokhi F, Shalizar JA. 
Attenuation of cyclosporine-induced sperm impairment 
and embryotoxicity by crataegus monogyna fruit 
aqueous extract. Cell J 2013; 15(3): 198-205. 

28. Roque M, D´Anna C, Gatti Ch, Veuthey T. 
Hematological and morphological analysis of the 
erythropoietic regenerative response in 
phenylhydrazine-induced hemolytic anemia in mice. 
Scand J Lab Anim Sci 2008; 35(3): 181-90. 

29. Guyton AC, Hall JE. Textbook of medical physiology. 
9th ed. Philadelphia, PA: Saunders; 1996. 

30. Ghanbari E, Nejati V, Najafi G, Khazaei M, Babaei M. 
Study on the effect of royal jelly on reproductive 
parameters in streptozotocin-induced diabetic rats. Int J 
Fertil Steril 2015; 9(1): 113-20. 

31. Mohammadi J, Chatrroz B, Delaviz H. The effect of 
hydroalcoholic extract of capparis spinosa on quality of 
sperm and rate of testosterone following induction of 
diabetes in rats. J Isfahan Med Sch 2014; 31(264): 
2042-52. [In Persian]. 

32. McLachlan RI, O'Donnell L, Meachem SJ, Stanton 
PG, de Kretser DM, Pratis K, et al. Identification of 
specific sites of hormonal regulation in 
spermatogenesis in rats, monkeys, and man. Recent 
Prog Horm Res 2002; 57: 149-79. 

33. Shan L, Hardy DO, Catterall JF, Hardy MP. Effects of 
luteinizing hormone (LH) and androgen on steady state 
levels of messenger ribonucleic acid for LH receptors, 
androgen receptors, and steroidogenic enzymes in rat 
Leydig cell progenitors in vivo. Endocrinology 1995; 
136(4): 1686-93. 

34. Yang J, Zhang Y, Wang Y, Cui S. Toxic effects of 
zearalenone and alpha-zearalenol on the regulation of 
steroidogenesis and testosterone production in mouse 
Leydig cells. Toxicol in Vitro 2007; 21(4): 558-65. 

35. Bairy KL, Kumar G, Rao Y. Effect of acyclovir on the 
sperm parameters of albino mice. Indian J Physiol 
Pharmacol 2009; 53(4): 327-33. 

36. Amirshahi T, Najafi G, Nejati V. Protective effect of 
royal jelly on fertility and biochemical parameters in 
bleomycin-induced male rats. Iran J Reprod Med 2014; 
12(3): 209-16. 

37. Farias JG, Bustos-Obregon E, Orellana R, Bucarey JL, 
Quiroz E, Reyes JG. Effects of chronic hypobaric 
hypoxia on testis histology and round spermatid 
oxidative metabolism. Andrologia 2005; 37(1): 47-52. 

38. Fanaei H, Khayat S, Halvaei I, Ramezani V, Azizi Y, 
Kasaeian A, et al. Effects of ascorbic acid on sperm 
motility, viability, acrosome reaction and DNA 
integrity in teratozoospermic samples. Iran J Reprod 
Med 2014; 12(2): 103-10. 

39. Roqueta-Rivera M, Stroud CK, Haschek WM, Akare 
SJ, Segre M, Brush RS, et al. Docosahexaenoic acid 
supplementation fully restores fertility and 
spermatogenesis in male delta-6 desaturase-null mice. J 
Lipid Res 2010; 51(2): 360-7. 

40. Rezvanfar M, Sadrkhanlou R, Ahmadi A, Shojaei-
Sadee H, Rezvanfar M, Mohammadirad A, et al. 
Protection of cyclophosphamide-induced toxicity in 
reproductive tract histology, sperm characteristics, and 
DNA damage by an herbal source; evidence for role of 
free-radical toxic stress. Hum Exp Toxicol 2008; 
27(12): 901-10. 

41. Kalantari A, Shahrooz R, Ahmadi A, Malekinejad H. 
Evaluation of sperm quality in phenylhydrazine-
induced hemolytic anemia impacts on mice and 
protective role of crocin. Iranian Veterinary Journal 
2016; 77-84. [In Persian]. 

42. Jalali AS, Hasanzadeh S, Malekinejad H. Achillea 
millefolium inflorescence aqueous extract ameliorates 
cyclophosphamide-induced toxicity in rat testis: 
stereological evidences. Chinese Journal of Natural 
Medicines 2012; 10(4): 247-54. 

43. Sharma RK, Agarwal A. Role of reactive oxygen 
species in male infertility. Urology 1996; 48(6): 835-50. 

44. Seli E, Sakkas D. Spermatozoal nuclear determinants 
of reproductive outcome: implications for ART. Hum 
Reprod Update 2005; 11(4): 337-49. 

45. Pons-Rejraji H, Sion B, Saez F, Brugnon F, Janny L, 
Grizard G. Role of reactive oxygen species (ROS) on 
human spermatozoa and male infertility. Gynecol 
Obstet Fertil 2009; 37(6): 529-35. [In French]. 

46. Shalizar JA, Najafi G, Hosseinchi M, Sedighnia A. 
Royal jelly alleviates sperm toxicity and improves in 
vitro fertilization outcome in Stanozolol-treated mice. 
Iran J Reprod Med 2015; 13(1): 15-22. 

47. Takayama H, Kato H. Nitric oxide inhibits oocyte 
meiotic maturation. Biol Reprod 2002; 67(5): 1588-92. 

48. Hashimoto S, Minami N, Yamada M, Imai H. 
Excessive concentration of glucose during in vitro 
maturation impairs the developmental competence of 
bovine oocytes after in vitro fertilization: relevance to 
intracellular reactive oxygen species and glutathione 
contents. Mol Reprod Dev 2000; 56(4): 520-6. 

49. Aitken RJ. The Amoroso Lecture. The human 
spermatozoon--a cell in crisis? J Reprod Fertil 1999; 
115(1): 1-7. 

50. Dalvit GC, Cetica PD, Beconi MT. Effect of alpha-
tocopherol and ascorbic acid on bovine in vitro 
fertilization. Theriogenology 1998; 49(3): 619-27. 

51. Griesinger G, Franke K, Kinast C, Kutzelnigg A, 
Riedinger S, Kulin S, et al. Ascorbic acid supplement 
during luteal phase in IVF. J Assist Reprod Genet 
2002; 19(4): 164-8. 

52. Jeong YW, Park SW, Hossein MS, Kim S, Kim JH, Lee 
SH, et al. Antiapoptotic and embryotrophic effects of 
alpha-tocopherol and L-ascorbic acid on porcine embryos 
derived from in vitro fertilization and somatic cell nuclear 
transfer. Theriogenology 2006; 66(9): 2104-12. 



 

 

1- PhD Student, Department of Basic Sciences, School of Veterinary Medicine, University of Tehran, Tehran, Iran 
2- Associate Professor, Department of Basic Sciences, School of Veterinary Medicine, Urmia University, Urmia, Iran 
3- Assistant Professor, Department of Basic Sciences, School of Veterinary Medicine, Urmia University, Urmia, Iran  
4- Professor, Department of Basic Sciences, School of Veterinary Medicine, Urmia University, Urmia, Iran 
5- PhD Student, Department of Basic Sciences, School of Veterinary Medicine, Urmia University, Urmia, Iran 
Corresponding Author: Rasoul Shahrooz PhD, Email: rasoulshahrooz1@gmail.com 
 

  
www.mui.ac.ir 

 ������ �	
�� �	���� ����–  ���33  ���
 /363 ���� /���  !"� 1394 2203 

Journal of Isfahan Medical School Received: 22.10.2015 
 

Vol. 33, No. 363, 3rd Week, February 2016 Accepted: 23.01.2016 
 

 
The Sperm and In-Vitro Fertilization (IVF) of Mice with Phenylhydrazine-Induced 

Hemolytic Anemia; Ameliorating the Effect of Royal Jelly and Vitamin C 

 
Hojat Anbara DVM1, Rasoul Shahrooz PhD2, Mazdak Razi PhD3, Hasan Malekinejad PhD4, 

Gholamreza Najafi PhD3, Seyed Rashid Touni DVM5 

 
Abstract 
Background: Hemolytic anemia induced by phenylhydrazine (PHZ), as a hemolytic compound, can cause 
disorders in spermatogenesis and fertility. The present study aimed to evaluate the effect of vitamin C (Vit C) 
and royal jelly (RJ) as effective antioxidant compounds against phenylhydrazine-induced hemolytic anemia.  

Methods: Adult male mice were randomly diveded into four groups of eight. The first group received 0.1 ml of 
normal saline intraperitonealy (IP). The second group received 60 mg/kg of phenylhydrazine in 48-hour intervals 
intraperitonealy. The third group received 60 mg/kg of phenylhydrazine along with 250 mg/kg of vitamin C 
intraperitonealy and100 mg/kg of royal jelly orally. The fourth group received the same doses of vitamin C and 
royal jelly as the third group. After 35 days, serum samples were taken, the sperms were collected from 
epididymis and in-vitro fertilization (IVF) was evaluated. 

Findings: Phenylhydrazine-induced hemolytic anemia significantly decreased serum testosterone concentration 
and increased damaged DNA and immature nuclear sperm. Moreover, phenylhydrazine decreased the number of 
fertilized oocytes, two-cell and four-cell embryos, morula and blastocyst and increased arrested embryos. 
However, administrating of royal jelly and vitamin C improved these parameters significantly. 

Conclusion: It seems that royal jelly and vitamin C, as free radicals scavengers, have the potential to decrease 
oxidative damages on reproductive organ in phenylhydrazine-induced hemolytic anemia. 
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B�1 ��  ���6� ��& �� ����	� j*e$ ��$�L#  D���*#�� ��  ��$��L# 

2/k (�0 �� ��-6�1 �f� ���G� ���� ��$�L# 
��  ��1���  ���]  ������# 

��-6�1 �f� ��G� (��E-1� �� �*0 )4 .(Z��&� ��  ��������*�L#  �/�L8 

����� D�, �� b�<+# h��%&�$� $ l�M� �������  Q2�1�  ���c  ��,� �� 


�� .R��� 21� �, ����� ��$��� �� ��*# �km�  N�M�$  �*�0 . �
��%n�& 

������*# ����& (*Y����� � ��$���L# Magnetic resonanse imaging   

)MRI (2/���G ����� ����1�� T$� ����&� *���L#�������� �*����*� ����%��  

Computed tomography )CT ($ Positron emission tomography 

)PET (�� ��*%8 �D T$� ", �&��% �# $ �$�� (��E-1� ��  ��&*#�'�  ��*���� 

$ �o� $ �� p��M !E#�D �o	�� F�� $ ��  ��*�%8  ��D T$� ] ���  �����#� 

��*� ��*# G����� ���M �-	�� 21� $ �� bL<-� D�, �� �%, �# f# ���p�� 

�*#���D Dc*, �� �, �� -R��� .��M <+#�b ���%-G (�&�+� �%,  .  

�&$)'  ��& ���6� ��$�L# ��f� ���	� �� I-/� pFI-6� �-6�%0 

$ ������� �� �� ���	� "��1 �G��Y� (��, .�� ����*� �, �� D�,  .��:O# 

��$�L# �!0�' �� b�<+# 
��  �������  ��*��  ��1���  ����M  ��-	�� 

�21� .��0 �G��Y� �  ��$��L#  ����	�  "���1 $  ����	�  I-�/� $  ��1��� 

�	$�#� ��f� $ �&�, ����+c "dR ���f� �1��� ����c  (���� � 

��-G,�6 )Gray matter  ��GM(� (��� �  ��E�1 )White matter   ���  

WM ($ N���  ���f� -  �8��< )Cerebrospinal fluid   ���CSF ($  ��� 

(���� ���� 2��<e �+M  ��f�  ���  ��0��  ��, ��  ��k�  I-���  ��� MCI 

T*<-1� ���f# ��  �*0)5(�  ����  �*%,��#  ���  D�� T$�  
q��9�  ��, 

p$�E# �>9M 
�� �� �& �� b�<+# �&� $ ����� ������� ��  ���'  ��%�� 

��%, 21�  ��-	��  ��� )6(.  ���  
���  ��*��$  
��� T$� ��  ��G��Y�  ��� 

p�>��9� \L8 �1�%0 �,  ���  ��1���  ����-	� $  �-6�%�0  ���G�  ��& 

�� ������' ���G� Q21� �#�����, ��c �, �� p�>��9�  \�L8  ���1�%0 

p$�E# 
�� ���	� �� 
����� ���� Z`R  ���  �*�0 $  
���  ����,  \/�1 

(���� 
-	�� p�8IJ� �1�1� �0� �� p$�E# ���	� ��  �*0)7.(   

�� ��	�J �� ��*# �� �, 
�� �� �	$�#� (��� �  ���-�G,�6  ����1 

(��� ��& ��f� �� T*<-1� ���f# �� ��*0 �� 
�� �&$)' �� ����c 

(��� � ��-G,�6� �� �, NM�$  2/�G  (���� �  ��-�G,�6  ���  =*��d� 

(��� � ��-G,�6 $ (��� � ��E1 $ N��� ��f�- �8�<  ���  ���0��  ��� 

��*%8 ��' �%�� (�%%, �� ������ MCI (��E-1� ����� . ��-/��  =*�e*� 

�	$�#� ��f� �� ���c ����� ��$�  Q2�1� $�  ���c  ��,�  "�& ��  ����	� 


�, B�1 $ "& �� "��1 ���	� 
!�� 21� �	$�#� ��f� (�&�+�  �*�0 
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) ���� ���	
� ���� �����MCI����� ��������� �� �
��� (  ����� ���	 ������� 

$ �� �-R�� .��M D�!E# �0�/ $ �� 
�� �������   �������� ��� I-/�  ��� 

���G� ��f-� .21� �� ��#��/8 �R�* �� �f� �, �#�$� ��  ����1  �R�*� 

��c� �	$�#� ��  �*�0 $  ���  ��*�%8  D��  ���+  �����  
���  ������� 

r*GO� �� �*0 ��  ����G�  p$��E-�  2�1� .   �
��� ��� ��%�  ���  �*�a%� 

b�<+# $ �� ���I-/� s��-	� MCI �� ���	� �%���1  ��>�/J  ���  B��/� 


-	�� 
��-�� ��)�$  ��& ��  �R�*�  ���f�  "�-�G&  ��, �� ��  
���-�� 

b6�0 ���� b�<+# h��%&�$� ������� �� �� �#��/8 MCI �� 21� 

Q��� ��c �, �� b�<+# �h��%&�$� 
-	�� �R�*  ��, ��  ���-��  ���c� 

�	$�#� �� ��*0 ���G� "�� 21�.  

p�>��9� ����� h�d� (�0 21� $ �� �� �& ��&*���  �#$��E-� �� 

�	$�#� �f� �� �� j*91 _:-<�  ��������  I-�/�  ��� MCI  ���+ (��� 

.21� �t,�  ��-	��  ���&  �&��,  "�dR  (���� �  ��-�G,�6 �� ��  .�R��� 

���$� � MCI �� �R�* ��M*	 r*� B���� B��*u�# T���� (��� �� $ 

�� �k�  2	��+�'  
���  ��������  2��GM  ���&  ���M*	 $  ���+M  r*�� 

B��*u�# $ B�-$�	 $ Cingulom  ���  ������  ���  ) �*�011-7.(  ��� 

�&�
 ����. �� B�R ��e�R &�v �D �� R�*� �� �� ��*#  ���  p�*�; 

100 �;�� ���� <+#�b h��%&�$� ������� �� ��,  2�	�� $  <�+#�b 

�� (��E-1� �� $�L#�� !0�'� ��c� .!+� 21� ..��� �� �$�O��2  ��&� 

<+#�L� MCI�  �����>��9� � R��� �� �f� )Region of interest  ��� 

ROI (�-���
 T$�� 2<�� �1�%0 �f� �� ���& ��-�*	�*�  ��%-/�  ��� 

Voxel )Voxel-based morphometery  ��VBM (�� �0��.  

 T$�VBM� (���� ���� p����f# ���-6�1 �f� �� ����	� �
1 

�������� ������ $ �� .��!# �f� 21� $ �� �*a%� (����  �����  ���, 

p����f# ���*� (�0 �,g �� �k� �������  2�<��  ��1�%0  
���-�� T$� 

�� �0�� .2<�� �1�%0 �f� �� (���  ���&  ��������*�L#  ���]  ������# 

"-G�1 ��/L8 �� ()�$ ��$�L# MRI ��]�  ��0 . 
��� (���  ��& ��  ���-�� 

B�-�d�� �*� $ 
��  �����  ���!��  ����d# $  .��:O#  
���  ��$��L# ��  ��� 

T$� ��& �-	�+�' � �e��� $ ����� "&��	 ��, .�
�%n�&  ���  D��, 


�� T$� 
�� ��!�� "&��	 �0 �, ��)�$  ���&  D���*#��  ��f�  ��%�� 

�.!0 �h�� "dR $ ��)�$ ��& ���� �%�� ����c (��� �  ��-�G,�6 

�f� )Gray matter density(� pF�L#� (��� � ��E1  ���f�  2��<�e 

�+M �f� $ N��� ��f�- �8�< �� p�*;  ���,  (�����  �����  *�0� .

7u1� �� ��*# 
�� ��)�$ �& �� �� "dR �f� �� w91 �f� 20�� ��, 

$ �� �&*��� $ T�-G�  
���  ���)�$  ��& ��  B*�J  ����� $  
���  ����	� 

_:-<� $ �� �*� ��& _:-<� 21� ) 2	��12.(  

�%� �� ���
 �-! � �R�� �&��2 ����  �����+&$)'�  ��
-	�  R�*�� �� 

�f� 21� �, �� =$�0 ������ ��c� 	$�#�� ��  *�0� . ":�G�  2�1�  ��, 

T$� �&� T����' *L#�� �� ��*%8 �$�+� ��  <�+#�b �� �����  ����� 

��$� D0�' G����  �%��0���  ��&�*6  �*�� . ��>��9� �  ���e�R  ���  Z��& 

�<#�
 ���c� (��� � �-G,�6� �f� �� $��  $��L#�� MRI $  ��� T$� 

VBM� 2�� <+#�b h��%&�$� pFI-6� ��$� -6�%0� $  (��E-�1� �� 

%!#�D �&� *�
 T����' *L#�� 2�� '�� ��%� R�*�  ��, ��  =$��0 

������ ��c� 	$�#�� �� ��*0 h�d� �0.  

  

��� 	
  

N�� �$�� ���( :���� �$����� >���2 ��*� ��  ��>����  �����%%,  ��� 

�R�$ )��	���*� ����-1���  �*� $   �:8 p��oR�   (=) �f�;� ���E�;� 

��E-��1�( ���0 .���D �/R���L� � ����� ��-6���1 ����-	� y��1*# -��1���� 

��$� !0�'� h�d� ����� .>���&��� �$�$ ���� >�� ��2  ��*��  ��>��9� 

.����0 
��1 ���-��+ �� 60 B���1 $ .M����R ��LO#�pI ����-���� �*��� $ 

>���&��� z$�6 .��0 �Y��1 � pI!+� ��$� !0�'� $ �G�� ���� 

���e �� ��1 Z�L� �&$���� ��$� !0�'� $ ��  Z��L�  ��*�� $  ���  ��� 

{�1� �*��� �&� -6�%0�� �I-� �� 7��� �*� ..��M �,g  2�1�  ��,  I-��� 

�� ��+	�'� ��*6 ��2�� $ ������ /:M� 1����   ���0  ���� �� >�� ��&��� 

z$�6 �� �>��9� �*/ .��/:J$�� �� �a >���&��� �$�$ $ z$�6  �1���� 

��0 $ �� p�*; ���� ��*� ��0�y �$�$ ��  ���>��9�  ����� � ��
  ����	� 

�*������ ����&� Mini mental state examination )MMSE ($ 

NUCOG )Neuropsychiatry unit cognitive assessment tool (

h�d� 2	�� .���	�� �, �*����� MMSE p��� 26 -21 $ ��  �*���� 

NUCOG p��� 87 -75  ��\G,  ���*�  ���  ��*�%8  ����	�  I-�/�  ��� 

MCI �� ($�� ��*� ���M  �%-	�� $ ���	��  ��,  (��� � MMSE  F���� 

26 (�� $ � NUCOG F��� 78 �� \G, ���,� �� ��*%8 ($�� �&�0 

�� �a �-	�� 0�� .�*��� �&� MMSE $ NUCOG �� ./M �� 1��	� 

����# $ �$��� $ �'���� �� �& K#��� (�0 �*� )2.(  

2/k ��$�L# :��$�L# MRI ��f� ����# ���	�  2�O#  �� ���>��9� 

�,�� ��������*L# �E0 �� ��-1� ���E;� �� (��E-1� ��  (��-�1� MRI 

5/1 I��G# �� ����u�, MAGNETOM Avanto 2��/k (���0 �*��� .

��$�L# �� p�*; �1 ��>� �� =* Flair  $T1  �*��  ��,  ���  �*�a%� 

��d�� ��$�L# ��*#�� �� j*e$ �F�� p���a%# ��  (��-�1�  ���  \��#�# 

���� TR ����� 300 �:�� ����k  ����T1 7 �:�� ����k T2 5 �:�� ���k $ 

����� Flip angle ����� �� 8 ���� ��*L# .�*� ���� �� \��M  h*�!��� 

(��6g ����� .�*� �� �� ��$�L# 2/k (�0 �� p���a%#  ��,g  (��0 �� 

.!0 1 (��� 21�.  

.���:O# ��$���L# MRI ���� T$� VBM :������ (��E-��1� �� T$� 

2<�� �1�%0 ��f� 
-G�� $� ��KG� h�F 21� .B$�   ��, 
���  ���)�$ 

��*� �MI8 �, ���M 21� �1��� �*0 ���� .��M  (�����  �����  ��0�� $ 

h$� �, 
�� ���� �G��Y� � 
�� (���� ���� �& �� p�*; ���,  ����� �� 

T$� ��& ����� (��E-1� ��,.  
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) ���� ���	
� ���� �����MCI����� ��������� �� �
��� ( ����� ���	 ������ � 

  
��� 1 .)1( 	
��
 � � ����� ����� Magnetic resonance imaging  

)MRI (��� 	� 	� ����  )2 ("#�� � �$%&�'� )Gray matter  ��

GM  ()3 ("#�� � )��* )White matter  ��WM) + (4 (���� 

���� - .�/
) 0Cerebrospinal fluid  ��CSF(  

  

��-�*	�*� �%-/� �� Voxel� �!� ��  
��#������,�' T$�  ��& �� 

�1��� p$�E# 
�� ���	� 21� .�� ���� �(��1 VBM  ��G��Y� ��  2�1� 

�, ���� �1��� �:O� �,��# (��� � ��-G,�6 �f� 
�� ���	�  _�:-<� 

h�d� �� �*0.  

�R��J D� �>��9� � 2<��  ���1�%0  ��� ��  ��a  
-	���  .���*8 

_:-<� ��`���kK# �� �� �� ��*# �� �%c 2��R "�GY# �*0:  

�-G� �� Z�& ��*� �a )�%�� ��1�%0�0�  \��1�  ��1�%0 $  ��� 

.��!# ���) (��  ��*�#  ��>��9� ��  ��� $� T$�  ��*�J ) D�� ��  ��f� 

5�6 $ �� ����  ���&  _�:-<� ($  ��>9Y� ) 
���  ���&�f�  _�:-<� (

 "��GY# ����, . ��$��L# �� ���f� ����  ��*�# ����  ���)�$ ����& ���E:-<� �� 

��������*L# "-G�1  �/�L8  N��� ��$�  ���, . ���)�$  ���&  ��f� �� 

�� ��*# �� 2��R ��&  _�:-<�  .��:O#  ���, ) .�t�  ��1���  .�,  ���f� 

��R� � ��*� �a $ �� ��&��-6�1 ��+M $ �� ��+M��� 5�6 .( 
��� 

(��� �� �� ��*# �� \�,�# T$� ��& _:-<� $ .R��� .�:O#  _�:-<� 

T����' ��,.  

�-G� � h� ���	�� Statistical probability mapping )SPM( :

 T$�VBM ���� (��E-��1� �� �-��G� ���&� h��� �����	�� ���%�� 2��0�� 

pF��-R� %-/�� ��  ) �����SPM ($  ���<��-, �  h��  ����	�� FMRIB 

)Functional MRI of the brain ( .���M ' ��(��  ���1�  2�1�. SPM 

2O# $��$�% $ �� ����� � Matlab .��M ����  ���  ��0�� Q�� �$� 
��� �� 

��
 ��>��9� 2�� T����' VBM �� �-G� � SPM8 (��E-1� �0  ��, �� 

������1�2 (�������+�� University College London )UCL (

)http://www.fil.ion.ucl.ac.uk/spm/ext (.��M �*:��  ���  ��0�� . ��� 

D�, y1�$ 	����!� SPM� �� ��*# �� ���*� ��� 1�-1�� '��� ��,:  

- b<+� ���, B�� $ 
��<# p�L<+� ��  

- |�/%-1� ��& �����  

- ��' T����' ���*L#.  

��' T����'  ����o	 : �����  B���8� T$�  ���&  2�<��  ��1�%0 

��$�L# MRI ��f� �%-/� �� T1� h�d� D� ��1 ��' T����' h�F 

21�. VBM .��0 ��%���	 21� �, ��-�� ��$�L# �� ��  D��  ���o	 

����%�� �����-���1� Montreal Neurological Institute )MNI (

}%&��& �� �%, �# ��*-� ��$�L# �� �� D� �*��� �R�$  l��/9# ��� .�� 

������ 
�� ����1�����-1� 2�:��M �G��Y� �� ���Y�  ���&  ��/->�  ���:8 

21� �, �� �NM�$ D� N��� �-6�%0 �� �*0 $  ���  �����*#  ��1��� 

p����f# �� w91 Voxel �� ���� $ ����  ��1���  ��9Y  ���  ��9Y  ��� 

Voxel �� Voxel $ �� p�*;  ���R� �  ��*��  ���a VBM  ������� 

��E� �� �0�� .�� ������ ��*L# MRI  ���  2�	��  ���f� $  ���]  ���f� 

"�GY# $ 7u1 �� �1 �<� (���  ��-�G,�6 � )GM(�  (���� �  ��E�1 

)WM ($ N��� ��f�- �8�< )CSF ("�GY# ����� )12.(  

N�9Y# :�� 
�� ��:R�� ��$�L#  ���  ��1  2�	��  (���� �  ���-�G,�6 

(��� � ��E1 $ N��� ��f�- �8�< N�9Y# �0 .
�� ��, �� \�,�#  D�� 

20�� B��-R� 
�+�' �, �� ��*# �� ��� �:/M �� N��*#  2�	��  ���& 

D� ��	 "��1 �� 21�  (����  �*�� $  ������  �-�1�  ���%�  B���  ��/�,�# 

�0 .;�R $ ����c �� Voxel ��& 2	�� ��& _:-<� N��*# ����� .  

�� N�9Y# ~�	 �0 �, ��*L# �f� ����� �1 2	�� ��d� �� �0�� 

�, h��, �& �� 
�� 2	�� �& ����� D� N��*# �>�/J �%c  (���f-�  2�1� 

�, y1*# D� ����� �
�����  7��#���  7�����*, $  �����># Voxel 

l:>-� �� �� N��*# b<+� �� �*0 . 7u�1   ��& �����  �($���  ����># 

Voxel ��& 
����� p�0 Voxel �& 7����$ $ �/1�O�  ��0.   �(��� ��

�� 
-0�� ��&�-����' N��*# ��>�/J N��# N��*#  B���-R�  l�:>#  ���  ��& 

 b<�+� ($��   7u�1 $ ������  ���  (��E-�1� ��  ��*�q# Bayesian $ 


-0�� ��*L# B��-R� ���$� $  2&�/0)N��# N��*# l:># ��  ��&  ($��� (

���Y� B��-R� 
�G' �� 21� ���. .R��� ��' ��-E� �# "&  ������ ) "�, 

��0 2&�/0 �� ��R 5�6 ($ �� ���1�  ���  ����>#  p��>	�  5��6 

���!#  �0)13.(  

7' �� ��
 ��:R�� �� $�� $�L#��� *��� ����d  ��0 . ��� � ��
  ��*�a%� 

�����
 2	�� �-G,�6� �f� h��#  �����	�  ���  ��*�%8  *����� �$� ��� ��  ��a 

�-	�� �0 .7u1� f#��� .!0 �& h��, �� $�L#�� 2/G  ���  *����  �/�1�O� 

����� $ �$��$ ��
 f#��� .!0 �& �� *��� B��8�  ��0 $  *����� �� ���  ��� 

21� ��� .�� �(�� ��
 �*����"- �� �%c �:R�� ���!#  ��0  7�' .�� �� ���d 

*��� �� $�� $�L#��� /J�>� ��1� B�Y-� $�L#�� �� �o	� *��� h�d� �0.  

�� 
�� ��:R�� 
�%n�& ��] �-6�*%!� p�0 ��*L#  ���  jI�;� 

.�0 �� ��*# �� �, 
�� B��-R� l:># ���� �& Voxel ���8 
�� �E; 

$ D� $ 21� 
�%n�& ��  
���  ��:R��  ��*�L#  N��9Y#  (��0  ��%���� 

�� ��*0 
�� �� �%� �& Voxel ��  .��-O�  
���#  2�	��  (���� �  ���E�1 
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) ���� ���	
� ���� �����MCI����� ��������� �� �
��� (  ����� ���	 ������� 

(��� ��-G,�6 � $ N��� ��f�- �8�<  (����  ���  �*�0. ��  .!�0 1� 

�*� �� �� N�9Y# �f� �� �1 2	�� (��� � ���-G,�6 (��� � ��E1 �f� 

$ N��� ��f�- �8�< (��� �� �*0.  

�>�/J ���1 ���o	 :�� 
�� ��:R�� �& h��, �� ��$�L# MRI  ��� 

D� *��� }%&��& �0 �, 
�� �*��� �� 
�����  ����� ��  ����>#  ������ 

��$�L# MRI �� 21�  ��� .�>�/J ���1 .��0 $� �:R�� �*� �, �!� 

�� �� �& D� .��/# �Y:># 12 ��-����' $ ����� D� .��/# �96 ��] 

�� \�,�# ����># N��# ���' �*� .
���  \��#�#  ��, ��  2��GM B$� ��� 

D� N��# �Y:># �� 12 ��-����' ��*L# �� �� *��� }%&��& ��  �*��  ��, 


��� ��*a%� �� T$� Bayesian $ �/1�O� � �%�+�� � B��-R�  
��G' 

�� 
-0�� B��-R� 
�G' �� (���� �  ��f�  ��>�/J  (��E-�1�  ������ $ �� 

2�GM h$� ���� D� ���f# .!0 ��] ��96 �� B�� ��0  ���  \��,�# 

�96 �� N��*# �:' � ���o	 (��E-1�  ��0  ��,  
����  ��*�a%� ��  ��%��, 

���, p�>��� ��96 ZI-6� 
�� ��*L# $ *��� ���� 
��<# \���e 


�� N��*# ���' (��E-1� �����.  

���� ��*# 20�� �, �*c Z�& ���� ����+&$)' 1���� p$�E#  ��& 

��*� /J�>� ��1� �o	�� �� ��
 Z�& h�d�  ��+  ��,  h���# $� ��)�  ��&� 

�f�� �� �*J .��, }%&��& Q�*0 �!:� yY	 ����  �%&���&�  .!�0  �:,� 

�f� �� *��� h�d� �0 .�� .!0 2 ��*� �� �� *L#�� �f� ��  (����&  *���� $ 

-��d � /J�>� ��0 *L#�� y1*# *��� ��(� �� �*0.  

  

 
 ���2	
��
 .  ����� + �12 "��3 	� ��� ����� � �"��2���
  "*�

�12 4���  

���1��*�& : �-G& D� �� ��0 2+��& �� ��*L# �>� �:R�� ��

�� ���1��*�& �\1�%-� �1*� �*0 .�� $� �.��� 
��  ��:R��  �-�G��� 

h�d� 
�� �!� .�*0  �����1��*�& �,  \/�1  ���  �*�0  ��,  ���8  ��& 

Voxel� �%����� ��  (���� �  ��-�G,�6 $  (����  ��E�1 � Voxel  ���& 

���G�& T� �8�� �, 
�� ���� $ �0�� ���/� ���, 2>�/J  l��M� ��] 

�>�/J ���o	 ���1 �� �*0. �� .!0 3� ��*L# 2	�� ��-G,�6  ��f� 

�� (���& .!0 ��*�& (�0 � �� (��� �� �*0.  

 
 ���3 .����� ���� �$%&�'� ��� 	� "��3 ��� 5��3 "*�  5# 67 �

	8)9 	� *��:$� �  

  

�*�1F$�� :�:R�� � ����� �, �� ��*# �� ��' T����'  h��d� 

��*0 ���/� �k� �>�/J 21� ���1 �, �� 
��  ��*�a%� » p$��E#  "�dR« 

j�9� �� �*0 .�� ��*%8 �B�t� �L<0 �,  r*��  �&���d�� $�  _�L 

"dR *��� ��0�� �-G��� 2�� �>�/J ���1 ���o	 $ }%&��&  ����, 

b<0 �� �*��� "dR r*� �&��d�� $� ����� �*0 �, 
�� ���� �8�� 

�� 21� 
-	� p�8IJ� "dR �:;� 
�� ��R� �� �*0.  

�� ��
 �B�R VBM �� ��*# ���� �Y���G� �� ���c� /G�  (���� � 

E1�� $ (��� � �-G,�6� �$�6� �:R�� � /J�>� ��1� (��E-1� �%, . ��� 

��
 �:R�� �, ���/� ��1� �� ��  h��d�  ���  ��*�0 /J� �>�  ���1�  ��-E� 

�� �*0 .��
 ��:R�� .��0 r�e  ����,  ����c�  (���� �  �-�G,�6� �� 

"dR /G� �� ./M �� �:R�� � /J�>� ��1� �o	��  2�1� . ���  #���/8�� 

���� Voxel �&� $� �f� �� (���� �&� p$�E-� 7' �� /J� �>�  ���1�  ��� 

�D �*��� p�0 *L#�� ���� 2��k ���� p�0 (��� � �-G,�6� ./M $ 

�>� �� /J�>� ��1�� f#��� �� �%,.  

.�:O# ����� ���- ��$�6 VBM : 7�' ��  h��d� ����  .�R��� 

��' �T����' ��*L# w91 ��-G,�6 }%&��& (�0 � �:, �f� ���	� 

_:-<� �� {�-1� �*� .�� 
�� ��:R�� ���� ��  ��a  
-	���  p$��E# 

w91 ��-G,�6 Voxel ��& �f� 
�� ���	� �%���1 �>�/J $ ���	� I-/� 

�� MCI� D� B�� ����� t ���� $� ($�� ��G�&� �� �a �-	�� �0 .


�� B�� ������ ����� �%c ��f-� .Y-G� �*� �, ���� ��-G/�& ��  ��& 

�� ��f-� �-G��$ �, w91 ��-G,�6 Voxel  ���&  ��f�  �2�1�  ��1��� 

�� �0 .���� �, �� 
�� l�YO# �� �a  ��-	��  ���0  .���0  ���&��f-� 

.Y-G� �
1 2�G%� $  ������  pI��LO#  �*��  ��, ��  .!�0 4  .���M 

(�&�+� �� �0��.  

Z�& �� '� ���� �� ��
 �=*e*� ��
 21� �,  "�dR $  ����c� 

(��� � �-G,�6� �f� ���	� I-/� �� MCI� �c #$�E#� ��  ��-6��1  ��f� 

���	� �%���1 /J�>� ����� �� <+#�b MCI� h��, �D �� $��)� �&� 

"��dR $ �����c� (����� � �-��G,�6� �#�������, �2��1� �� ��	�J�� �� 

'�� ��%� ������ MCI� �
-	�  R�*��  ��, ��  ���-��� �� �����  ���c� 
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) ���� ���	
� ���� �����MCI����� ��������� �� �
��� ( ����� ���	 ������ � 

	$�#�� (�0 �� �� �R�� �&��2 21� .�%�  ��� � ���
  R�*��  �;�6� �� 

�f� �, �� .R��� �$� ���  ��#�$� ��  ��1��  R�*��  ��f�  ���c�  �	$�#�� 

�� ��*0 �� ��*%8 ROI r�<-� �0 $ �� ��*%8 $��)� ��  ��Y/J  ��%�� 

��*� (��E-1� ���M 2	�� .�� ��
 �$� ��-�� ��
 R�*� �1�%0�� �0  ��, 

�%� �� �a D0�' $ pF�Y� �y/#�� lJ�%� r*� ��&��d� � ����  ���f� 

R�*� &�������,*u� �B����  �%!�0 &���'� �����,*u  ��+M &�*-�� �B��% 

�%!0 *Y:R� E:6�� �{*�F�# &�*u �{*�F�# &����� r*�  �B��-$�	 

r*� r�1 ���*� $ r*� B��*u�# ���� �� ��*%8 ROI   r��<-� ������ 

)20-14� 10 .(�� �� ������ ���, �(���!� � 2��1�� $ ���c �� �����	� 

�_:-<� p$�E-� Q21� ��
 f#��p�� ($I8 �� �� �, ��  p�*�;  �:,� 

��*� ������� ���M �� �2	�� �� R��� � �c $  2�1��  ���  ������� 

1���� �� �0.  

  

    

 
 ���4	��
�� 0;+�' ��� <� 5# .  �  

Statistical probability mapping8 )SPM8=+�)� + (  ��3

"#�� 5# �5�$'��  	� >$?� #�� + @2�� #�� ��$%&�' �  

Mild cognitive impairment )MCI 0����5 #5�� ( + 	$��A 5�B

0� "*�# #���5��7 ��C8� + 	��D� �� . 6���7 t   + <� ��3�$�5�E ��FG�

	���� + =>��8� 6��� + HI;  � "#�)$� �� 6�' �5�J��E + ����# �

ANCOVA "*�. =����� �� 0K�
 + *� LMK  N3�& � 0��
 �

"#�� 02�1O  	� >$?� 65���� 5# ��$%&�' �MCI  	� 5# ��� 5#

	8)9  =��$/� �� "��3 #5*
�$� *��:$� �X  Y  +Z "*� 	�5  ��

)050/0  =P+ (  N3�& + 0�+��7 5�O# �5���� T+�� 5# 	& 0K�


"#�� 02�1O 0� ��$%&�' � .�� "*� <��:�  *
��  

  

l�/9# p�L-<� �� 21� (��� �� ��o	 �1 ��>� MNI  ���  �R�*� 

7:J� �� :�& �, ���� �� ��$�L# �� ��o	 MNI .Y-%� ��  ���0 ��  7�:J� 

WFU-pickatlas �� 7:J� ��*#��  (��E-�1�  .������  ���  
���  ��*�a%�  ��

Anatomy toolbox )http://fil.ion.ucl.ac.uk/spm/ext( ����, ����� 

SPM �	���e� ���� ��*��0 (��E-��1� ���0 .
���� �������� �� D��� �*����� 

\Gc�� ���`� (�0 (��E-1� �� �%, �, 90 ��R� � ��*#�� ��  ��f� �� 

b<+� �� �%, $ �� D�, �� p�L-<�  |��Y  ��$�$X �Y  $Z �� 

��o	 �1 ��>� MNI� 
��># �� �*0  ��,  l�:>-�  ���  h���,  ���R� � 

��*#�� �� �f� 21�.  

  

���	 	
  

�� .!0 5� �$�6�  h��  ����	� SPM  7�' �� :O# ��.  ������  "�dR 

(��� � �-G,�6� ���� $� ($�� .Y-G�  ����	�  "���1 $  ����	�  I-�/�  ��� 

MCI � ��(� ����  �*�0 .���&�-����'�  �
�1 �7%��� � ����� ��LO#��pI 

�Y��1 � ��2�� $ ��+	�'�  �*�6  ���  (��E-�1� �� ANCOVA ��  ��a 

�-	�� �0 .��aRI �� �*0 �, $��)� "dR (��� � �-G,�6�  2��� 

<+#�b $ ��#�� $� ($��  �km��  �*�/ $  �$���  �jI�;� $  ���  w9�1 

%>�� ���� 001/0 < P &�v R��� �� �2	� �+ .��
 ��  ���R�  2�1� 

���, �� ��1���� �����c�� 7��' �� :O#���. ������� SPM� R�*��� ���� 

p�L-<� X� Y  $Z $ �� jI;� Family wise error )FEW( $  ��� 

w91 �J����% 05/0 �9 R���  2���  <�+#�b $  ���#�� $�  ($���  ��� 

21� ��� $ �-�� �� �� �$�6� SPM �� .!0 4 ��(� �� �*0 .  

  

      

  
 ���5 .	��
�� 0;+�' ��� <� 5#  �  

Statistical probability mapping8 )SPM8=+�)� + (  ��3

"#�� 5# �5�$'��  	� >$?� #�� + @2�� #�� ��$%&�' �  

Mild cognitive impairment )MCI 0����5 #5�� ( + 	$��A 5�B

0� "*�# #��.  6���7 ��C8� U� ��2t  6���  HI;  <� ��3�$�5�E ��FG�

	����  =>��8�  � "#�)$� �� 6�' �5�J��E + ����# �ANCOVA 

"*�. =����� �� 0K�
 + *� LMK "#�� 02�1O N3�& � 0��
 �  �

 	� >$?� 65���� 5# ��$%&�'MCI 	8)9 	� 5# ��� 5#  *��:$� �

 =��$/� �� "��3 #5*
�$�X  Y  +Z 0� "*3�J� ) #��001/0  =P.(  

  

�%� �� ���
  ���  �*�a%�  <�+#�b MCI�  ���#�� ��  �&��,  ����c� 

(��� � �-G,�6� G���� �#�km� �� �Y���G  ���  ��1�� $� ��)�  "�dR  �*�� 
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) ���� ���	
� ���� �����MCI����� ��������� �� �
��� (  ����� ���	 ������� 

)050/0 < P ($ �� R�*� �%!0 B�-$�	 �M*	� )013/0  =P(�  �%!�0 

�-O#� B��*u�# )013/0  =P(�  �%!�0  ��-O#�  B��-$�	 )017/0  =P(� 

B��-%1���' )022/0  =P(� �%!0 B��*u�# �M*	� )022/0  =P(� �� F*�G% 

)030/0  =P ($ �%!0 B��*u�# ���� )030/0  =P ( �	$�#��  h���%&�$� 

(�&�+� �0 .�-�� R�*� y/#�� �� p�L-<� X� Y  $Z $ /9# ��l ��  ��� 

7����:J� �����&� AAL )Automated anatomical labeling ($ 

Talairach Daemon (TD) Label $  r*��  ��&�  ��f�� ��  B$��� 1 

(��� 21�.  

  

���  

�� 
���� ������Y� ���� (��E-��1� �� T$� ����& 
�*�� T������' ��*��L# $ 

��-�*	�*� Voxel �� Voxel� �0$� 2�� b�<+#  ������� MCI 

����� �0 .�� 
�� �T$� �� (��E-1� �� ��' �T����' (��� �  ��-�G,�6 

�f� N�9Y# �0 $ 7' �� �>�/J ���1 ��  ���o	  �����-�1� MNI $  ��� 

h�d� �*��� t� ��$�L# $� ($�� �� "& �G��Y� �����.  

�� ��-��� "dR (��� � �-G,�6� �f�  ����	�  ���  �*�a%�  -�1�����  ��� 

�-���
 R��� �� �f� �, �� =$�0 ������ ��c� 	$�#�� �� ��*0  �1���� 

��� ��� ���, ���� w9��1 �J������% 001/0 $ �$���� jI��;� ��&�v R����� �� 

<+#�b (��� Q�+ ��
 �� ��R� 21�  ��, ��  �1����  ����c�  (���� � 

�-G,�6�  ��, ��  N�M�$  2/�G  (���� �  �-�G,�6�  ���  =*��d�  (���� � 

�-G,�6�� (��� � E1�� $ ���N �f�� - 8�<� �� ��0�� �� w91 �J����% 

05/0 $ �� jI;� FWE� R�*� �� �f� �, ��  ��k� �� ����� MCI  ���c� 

�&�, (��� � �-G,�6� �� ��*0 �� 21� ��� .�� �NM�$ �� �k� �� ����� 

�������� � ��%# (��� � �-G,�6� �&�, ��2	� �!:� �&�, (��� �  E�1�� 

$ �� ��	��� ���N �f�� - 8�<� NM�$ �0  .  

R�*� �, �� pF�Y� ��  s���-	� $�  ($���  "���1 $  I-�/�   ���MCI 

�#�km� �� R�*� ���� 0���� .��0 r*�  B��*�u�# � ����  �2�1��  r*�� 

B��*u�# ���� ��c �%!0 1��*�%�2 uc�� &�{*u��,*u ��c  2��GM 

21�� r*� &����� 2�GM �c r*� �B�-$�	 "G� '� ��% �� ) {*�'�*, 

h$�*��,(� 2�GM  2�1��  r*��  �B��-$�	  �%!�0  �1��*�%�2  -�1��� $ 

���F���� �c  21�)17 -8( .��-	� �&� ��
 �&$)' ��+ ��  ��&�  ��, 

�� R�*� �%!0 B�-$�	 �M*	�� �%!0 �-O#� �B��*u�# �%!0  ��-O#� 

�B�-$�	 �B��-%1���' �%!0 B��*u�# �M*	�� �� F*�G% $  �%!�0  B��*�u�# 

����� 	$�#�� h��%&�$� (�&�+� (�0 21� �, ��
  ��-��  ��� � ��-	�  ��&� 

pF�Y� 6��� l��9# �-0�� 21�.  

p�>��9� ����� �� (��E-1� �� T$� VBM h�d� (�0 $ �� �� ��& 

��&*��� �#$�E-� �� �	$�#� �f� �� �� j*91 _:-<� ������� I-/� �� 

MCI  ���+ (���    2�0� (��0.  ��t,� ���-	��  ���&  �&��,  "�dR (����� � 

��-G,�6 �� �� .R��� ���$� � MCI �� �R�*  ���M*	  r*��  B����� 

B��*u�# T���� (��� $ ��  ��k�  2	��+�'  
���  ��������  2��GM  ���& 

��M*	 $ ��+M r*� B��*u�# $ B�-$�	 $ h*:�%�1  ���  ������  (��0 

21� )10-7 �3( .�
�� �� �%� �� ��*# 
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Gray Matter Using Voxel-Based Morphometry (VBM) in the  

Brain Magnetic Resonance Imaging (MRI)  
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Abstract 
Background: Mild cognitive impairment (MCI) is a transmition phase between the normal elderly and demance 
which is due to the loss of brain cells, tends to irreversible loss of mental abilities and should be predicted at 
early stage. Common methods of diagnosis are biochemical and psychological tests. Recently, ragrding the 
developments in analysis of magnetic resonance imaging (MRI), it has been attended as a noninvasive and low-
cost method. In this study, we tried to diagnos mild cognitive impairment via estimating the volume of gray 
matter using voxel-based morphometry (VBM) in brain MRI.  

Methods: 20 patients with mild cognitive impairment and 20 normal subjects aged 66.4 ± 4.6 and 65.3 ± 3.9 years, 
respectively, were assessed. All subjects underwent neuropsychological testing using Neuropsychiatry Unit 
Cognitive assessment tool and were scanned with 1.5T MRI. Images were pre-processed and analyzed using SPM8 
running on Matlab2013b software. Finally for statistical analyses, modulated images of two groups were compared. 

Findings: Patients with mild cognitive impairment had significantly lower brain gray matter density in superior 
frontal gyrus (P = 0.013), inferior temporal gyrus (P = 0.013), inferior frontal gyrus (P = 0.017), paracentral 
lobule, superior temporal gyru, paracentral lobule (P = 0.022), and insula and middle temporal gyrus (P = 0.030). 

Conclusion: In this study were found several regions of local brain atrophy in patients with mild cognitive 
impairment within the regions known to be involved in early brain atrophy in mild cognitive impairment that 
reduce gray matter density. 

Keywords: Magnetic resonance imaging (MRI), Voxel-based morphometry, Mild cognitive impairment, Gray 
Matter, Density 
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&+D) ���� �� .  7*�* 8 �9 7�6 <,� &A=.) /'�  B # E� )*'=.)  1 &F ��� !� ����� " #B &+9 .*)�* �6(� . "* G+H� 0I9 �� �!��� �1 H "0�01 "  )* J!�

 : ;2H <�K�A ���� �� ��� ����� "�01 ����� 
�?@A�9 " #��,� �� 7* K+,�DNA  .Messenger RNA )mRNA ( ")* � 
�?@A�9 " #��,� )�LM 7�0�# &1

�� ����� 
�?@A�9 " #��,� N��;� " #(�� 9- .�6 1B 1O9 �9 �� 7* K+,�   )* ����� �P G+3� " #0mRNA  .DNA �� Q R9� .*�6  /'�O9 �9 �P G+3� " #0

����� �� 6 :. K� #" ���+9S�
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Digital PCR )Digital polymerase chain reaction ( .RT-MLPA )Reverse transcriptase-multiplex ligation-dependent probe amplification( 
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 � 0�(������    �3��#
1 4���� 5�6�3�� ��!� �+7�� 2�#
 .���+ 8��-�

    (�+��#�� 9&�� ��!�� :��(# 2�#
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�(30. � ;(� 9&� !BC D�� ;3� :3�E# 
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      ����# 2��C �� ��
1 '�I���+ ��.���� ����!� � ������ ���# 2�C ��
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�!�� 
������ ]�n !	   ������ /!��� �DNA (� �(�     M��N+� ��� �� ����# �

()	' U)	! ���  ) M��+hWhole genome amplification �0�6� /(3� 

��+ �� � ���3/5 21 �� �� �.�  ���+ ��� $. 
� 
��6�!�)�� Hh)21(.  

  

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

����	 ����� ;(� �.�=  �3�.  ��L�>�C�  5���  ���   ����� ����# ��

       M�
��#�!� ����� ;�(� ���]� /H��U# 2���(Q ��� .����+Y    ��� /��-��

b���. ������	 �!��=   ����.!�3�!� 
� 8��K����� � 21 o���>�# ����.

����	 o�>�# �# /M�
�#�!� ;3� ��� ����# ��.  2��	  ��� 5c�%+ 

 ;(� 5%(� ;E	M��]�  ���+)22 /5(.  

 �+�C 8�!= 5Ep� ����� ;(� �� �+�#
 /;(S�.Rh  T���#

 ���# ����� ;(�) �-��RhD  ��# /(�-�� �K(# ���# � 5cU#    ��� 2���	

   2h �����	 2��� ��!��] b��.RhD  5E��p� ����Rh   �!��� ���� ;�(�  

)24-22( .��� �!� '3 $&�%# 2�!� H�c+� ��   �� ��� o�C ��.

   �����+ ����� ����# �� �#� ���� ���� ���  0�+  ��#  2���	/    ����!� ���

DNA �� �!� �� �((� ��
1 ��.»    ���� *��+ ;�3� ;(� �31  o��C

r�+ �3 8�!� k�� �� �� ���� «)25(  .  

 2��(Q ��     ���� ����3�� ��� ����	 
� ��� ���	 
� ���U#   ���.

�# /����    8���-� ;�(� �� �+�	�# �6�!�%3� ����� ���	 �� 2��	

 ���+)26(M�
�#�!� ���3�� �� $&�%# !" ��� �� /!e3� ��� 
� .   ���.

     2h ��)3�0+ �� ��� �#�
��#�!� ��.!e+���+ 9��	 ����� 2h ���Z

�# /�(�%. !i+ ���#     ;�(� ��� ������ 2h ���Z M�
�#�!� H�&�+� 2��	

 ��� ���	 ��)29 -27(.  

  

!�� ���" ���� 
���# ��� 
(� ��$ � 
%�&$�� '��  
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�# �� M��(� ���	 ��!� 21 
� 2��	  .���+ 8��K��� ��l����+1 ��.
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 2h ����	�#�!�maspin  M�
���#�!� ��� ����18  P����L /���� ��!��]

�%3�&# �� /�E��B# ;3� �� .56!=     � ��((� 5�6�� 2���R�# ��e�� �

�	 D�� �� ���# 2�C  ���) 2��R�# P��K	 ���!� � 5K��%� �� ��

;(� �� ����	 ;3� �� ;3� �� ���	    P���L ��� ���# �� � ���#�t3�. /

�# ���#!t3�. ����	 ���1 u!+ �N(� �� 0+ � (�-��    � ����#�t3�. ���.

     2����� ���#03� ��3 ���#�03!	 5E�p� ���� /���Ec� 5���Z ���� ��%3�&#

 M�
�#�!�18    ��+�!� ���)30( .   D�� ;�3� 5���%Z100   �����# �

) 4v�� 5cU#False positive 21 (7/9  ��� �L��)31( .  

 � 5�%(� 
� G&�%# �f !=� /D�� ;3�    ��.!e+���+ 
� G&��%#

���   ����&# :3!�	 :c� 5K��%� �� ���	 2�f �#� /5�� ��%6��#

 
� ���3
DNA�# ���#�t3�. �((� ��.  
� ���3
 ���&# �� 
�+ /��-

DNA  ��# �((�   ��-��)32(     ��# /G)��# ;�3� G�Z ��!�� J   
� 2���	

��� ��.!e+��+ � �� ���+ 8��K��� '�+h /���# �� � ���#!t3�. /;(� �

�# ���#�t3�. ��� ��.!e+��+ ;3� 
� ����E	 .�-��    !3��� ��� /'��+h

M�
�#�!� M�
�#�!� 8`3� �� �.  ��.21 /18  �Y   
� � �+��- �3���(-

21 M��(� ���� ���!� ��!� �.    5��� 8��- 8��K��� �#�
�#�!� ��.

)37-33( .  
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� �# �� ��3�� ��.       ���e�� P���K	 
� 8��K���� ��� 2���	

 M��(�� ���	 �� /���# � ;(� �� 2��R�#    
� ���l����+1 ���.

 D�� /�!� 8��K��� 21Real time PCR  8�!�. ��MeDip on chip 

)Methylated DNA Immunoprecipitation ��# (     ;�3� ��� .��-��

    D�� ��� ������ ��� P��LMeDip on chip  21 �� ��� �Z���+ /   ��.

DNA   ��# �3����(- /5�� ���#�t3�. ���# � ���#!t3�. �((�   .�+��-

   D�� 
� 8��K��������� ������� 8������= 21MeDip   8�!�������. �������  

Real time PCR  /2���R�# ��e�� !i+ 
� n��(# ;3� ����	 P��K	 /

21 �Ec� 5��Z �� � ���!� �# �%3�&# �.    ��Z '�3 ;�-�<= �� � ��-

�+�����1 ) ��Threshold���# /21 ��!��� (   ������E	 5E��p� ���� 2����	

M�
�#�!�  �!� �� �.)38(.  
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� 8��K����
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RT-MLPA )Reverse transcriptase-multiplex ligation-

dependent probe amplification (� Digital PCR  8��-�!��.  

  

Digital PCR:  
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)complementary DNA�+��+ 
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'.�f 2��� $� 8
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'.�f G� �� 5c%+ ��6!= P��L �%3�&# � �.   /��Ec� 5��Z �� 21 �
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Digital PCR   D�� ��� 5c%+ 21 x3��+ 5jL � 5]� �� 5�� ;3�
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Fetal Nucleic Acids in Maternal Circulation for Noninvasive Prenatal Diagnosis 

 
Meysam Mosallayi1, Rasoul Salehi PhD2 

 
Abstract 
Invasive techniques of prenatal diagnosis such as amniocentesis and chorionic villus sampling (CVS) are 
expensive and associated with risks to the mother and the fetus. Studies show that cell-free nucleic acids 
circulate freely in maternal blood. Therefore, the experiments performed worldwide towards noninvasive 
prenatal diagnosis (NIPD) have demonstrated great economical and medical benefits compared to the currently 
used invasive prenatal diagnostic techniques. The important point of using cell-free nucleic acids in maternal 
plasma for prenatal diagnosis is quality of the recovered DNA and messenger RNA (mRNA) fragments in 
conjunction with presence of maternal nucleic acids. The current analysis of fetal nucleic acids in maternal 
plasma is done via using fetal specific DNA and mRNA markers. Using the fetal-specific markers includes 
epigenetic differences between the placenta and maternal blood cells that could be used as a fetal-specific marker 
and also fetal-specific mRNA in maternal plasma that provides another source of fetal specific biomarkers. 
Techniques such as bisulfite sequencing, digital polymerase chain reaction (Digital PCR) and reverse 
transcriptase-multiplex ligation-dependent probe amplification (RT-MLPA) are used in these cases, too. 
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