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��� 
���� 
������������ �� ���������  �!���"  ��������	 
����
� ����0*. 1 


( `� L�7� Rb( .�B� �� ����     ���� L��$
 5(��� �B

R�	���� ������! ���>� 
, ������� '���B Caspase   ���B

"��� "������  '�B��q7#�� ����� �� 0 ���Q D��� �����d+B 

Caspase
( "��B 5��� �� �B ) ����10-9(.  

Caspase ����B ��q���� "� "����  '�B��q� �1 �B

     �����A��� 5���#���# 5�>( �� �� 8��B L�4,�( "#


(  .���4�Caspase��] g�
 "� R�31���� �� �B  L�$


Procaspase  ������� ����s?  ���� �
� 	�,���q� �1 �����


( 5��%� L�$
 g�
 "� ��E�+��  �����)� 
���� .����

3-Caspase   Procaspase  R���b( �� 
���4�  �������

t �      
�( ��+�� "�� ����1�1� 
����� '�B .� �   D��

��4(R�� "(���� i�( �� � '	��  0��� '  L�7���  �F��R� 

�	
�
������C� q� �������1�� ���1�1� �1D������� Bax   

)associated X protein-2-Bcl (�	
�.����� � ���� 

Bax  �'  \��1 u���Z�'�� ���C]' ('�����#���  ���V�

(
 ( �B��A��# ��� L�$
 "� �M�( "# ���\Q
  ����Q   

�� �b���� 
& �� �	I�' ,�7�
 	M�"� (
 .����  

"�  ���&  ����s�( 2-Bcl )2-B-cell lymphoma( 


4� �� �E  '��B  '���7#  "������  0���  '����  R��F�� 


��CB�# Bax �����   ����������� �����6 ����b( �����( 


��������#���( �����1�1� �� ���� .������ ����� �� ���?   

2-Bcl� ��,�$
 ��A��# �� v�$s�  
�(  ���#  "�#  D�� 

w�%��� 
,�+�?� ��� ��� 5(��! ��M�� 
( ��# )11 .(�� 

�B ;1 '�B �5%6 '���  ����x�  ����  "�# LPS  <�I�( 

K���� 
,�7� 
( ����  ����d+B  "�#  ���  ���	�
� �� 

��,�$
 JNK )c-Jun N-terminal kinases  ( C-jun 

����C� 0��� 0���� ������ L���$
 ����� 3-Caspase �� 

t�� '�B @+#�A�B ���( 
���� ���6 "�
�Q ��� "# 

y������ 
#���? �� L���$
 ����� 3-Caspase� ����& "��� 

��(	+B �� L�$
  ���� JNK ��  L�7��  '��B  
,�����Q 

"�?�� ' y�4� "����� '� )DG   ���Dentate gyrus( �� 

@+#�A�B 
(  ����)12.(  

"� ��F�( ����
 �V� LPS  �' �Q����'    �"�F
�? 

�D 0 �Q P>����P
 "� ��( 5 � �   "� ���G g ��( 

"� �� �B LPS �	��N ����# "#  �����y  "��  ����  0��(� 

��C� ��� "#  ����$�  U���  ��B' ��4,�� �4
 g�J  ����' 

t��(� �� �B' LPS ����
� �0��# ����C 0��  ���� 

"#  v,��=(  ���  0 ��Q  �B���  �(
  ����� )13 .(Choi   

����4+B ��C� 0��� ��� "# t�( �B
� "# LPS ��� ��
� 

0��# ���� �� �B� �' L �   g�� �$� �� ��� ��
� LPS� 

��  0�Y����  �M���  "�F
�? ' Morris water maze� 

L3��� "F
�? ��C� (
 ��B� )14.(  

LPS <���I�( ���	���
� L����$
 ������ iNOS 

)Inducible nitric oxide synthase  ( ��  � ����� 

�����,�� NO )Nitric oxide
���( (  ������)16-15(. 


�# �1 ������ N�C( 0�� �� NO 
(  ������  <�I�( 

<��� 5��6 ��]  ��CQ��  "��  ���� �'����#���(  ���� 

g �#���� C   L�$
 ��� 3-Caspase  ���)17 ( "�# 

 ������b� <I�( ���1�1� 
� ��� 
( ���Q.  

  

��� 	
  

�� ��� "$,�^( �� t�( '�B 
���>G )Rat(  ����  ��;�� 

������ � )Wistar( �� 0� ���>(  ' 
���� g 250-230 

 
(������ 0�YC��� ����? t� �1 	#�( �� "#  ����b� 

�� 0��� t� �1 ��  �>� ����P(  '����bY�    ���# 

��) 
B�YC��(�� ������? �� 
��P�P>�    L����# �����?

0���� ' 2 ± 24 "��I�� 
������ ' ������Q 12  �!����
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����� � �!�� (     ������� ����6_�   
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v,�– ���( ���( �bI���� N��	� LPS:  

 
��,���� L���7>(LPS � N����	�LPS ��� ""7����   '

��,���� |��� 

_- g���, ���( ���� �bI '�����I @+#�A�B   

g�M�� �3� ����  )Western blot) (18(  

�– ���	 
�� 
��� ����� �
 ��� �����  ����� 


���� ��� 
��:  

"�7#   "�� 
���� ���( ��$+I ' �    
7�G� 0 ��Q


����    
,�4,�( '�B ���(��     .��� R���P� '����
�

0 �Q   ����(�� '���� "# 
��B  '��B    ��F� �� 
,��4,�(

�� "�
�Q ��� 5(��6 0 �Q 
( �����    0 ��Q 5(��� "#

  �B�� 0 �Q  '�B���( �!��   '��B12� 24 �48 �72 

  120  N��	� �� �$�LPS .�����    ����P( �B��� 0 �Q

µl/kg 200 0 ����Q   ��,�����  ������P( ����Y�� '����B  

µg/kg 300  ��LPS  �� ��µl 200  ��,�� ��  ��
����

�!�� �� .A�   ����#     g��M�� ���F�( "�� ��P( '�B

��(�� .���� 0�� ���Q �F� ���( '�B  

�- !��"#�� ��$���% �� &'�� ()*�+�� )18(  

t-    g��M�� ��bI ���� ���( g���,   ���( ���(�� 

 ��,�$
 �M��3-Caspase:  

 ����,�$
 �M���� ����#3-Caspase ����^P( _� �

�7A+� ��   �7A+� � 0�Y������� �	�J�  

z-  t � ��,�$
 �M��3-Caspase:  

 ��,�$
 �M�� ��#3 -Caspase  L�7>(  � ' �?

g�� "�  '�BA   B 
( .����    ���� g��M�� ��F�( "�  ����(��

���P( µl 25  L�7>( ��A   0���+B "� ��µl 25   ��^P( _�

L  ��   ���71 D� '�B96  "����  
�( '�    .A��   R�	���

 ���P(µl 25  L�7>( ��B  L  �� D�� �B "� ��    "
��X� ��B


��(   R����#  }���( L���& �� _\��I �����P( �!���� "���  

nm 540  �� 
�( ���� �	�J� 0�Y��� ��  .R������   ���	�
�

",	�( "� _\I  ��,�$
 ���	
� '3 -Caspase 
( .����  

~- ��(��  .#��� 5��� '���
� )Shuttle-box( 

)13(  

0��� g�+�  ��Y���( 5G�? �B3  ��� �RB �� 5P��( ���4�

 ��� �B3 ���(�� ���  g�+� .����B"�
�� �B    ����G "��

Mean ± SEM .�����  	�,��� .���� �%V  �� �B��(�� 

ANOVA )Analysis of variance ( .���� g���M�� 

001/0 < P �$( ���$(
   � ��Z� ����� ���    ��F� �� ��B

�� "�
�Q.    
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!�
� �� 0��

���. �!�� ��      �� '��Y+�CS ����)� 	��� ��$� '�B

 ��� �^�5(��! � `���� 0���   5��,� ��� "� ���� "#

L�7� ���� "# ���� @+#�A�B '�B�    '���� �� '�������

� "# ����� 0��� U���� ���1�1� �� "7��P("$,�^( ��� �� 

��� ��I  a�X�( ��� �M�� '��� 
,�M(��.  ��S



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /285 ���  /!"# $%� 1393 654 

��� ����	 
��� 
���� 
������������ �� ���������  �!���"  ��������	 
����
� ����0*. 1 

"7G�
 ��  �!��� ��� '   '��B12   24    
�CM�� 	���

��
�Y� ���G  ��& "� N�6� �C� �=C(   ���� "�#

  �����1�1� �� ���	�
� ��  �!���� �� n�6� 24  0��� `�
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�� ����� � !"  .LPS )Lipopolysaccharide
%�&'�'( �� �) � !��*� !+ (   

�!&-
 .��&� (/0   �� �) �12 ��0��( 
 �3+Bax )associated X protein -2 -Bcl(  
2-Bcl )2 -B-cell lymphoma( 6  

�!&-
 .��&� (7  ���) �12 ��0��( 
 �3+3-Caspase   

�� ��9� ��� :�  �;'�<�0 ����� =2 �>�  
%�&'�'( �� �) ?@- A� �B  CD�� ����2�-Bax 
 3-Caspase  A>�2 6�+�E&� ��F =+ 


 
%�&'�'( �G ���) ?@-2-Bcl ��  .���  

µg 60 �!&-
 �� :�J�
!'  

� !+ �3+SDS-PAGE )Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (

�&�( !�"K� LM� 
 ��  �D  
��+  �G 
�>Bax 62-Bcl 63-Caspase  
β-actin LB!N � !�.  
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 �8�2���� .� �7�.� :�;'&� 3-Caspase   

��� �#=>� �1�? �#=>� ��� @A� 7�#�� �� �B�6
 ��� ���2 ��#%�%3
 �� 1C��� � * �� �
�D#�� ��&� :�;' -EC�&� 3-Caspase  ��F#�
 �


G��.� ��1� �1�3 &�
 H�  .1=�  

001/0 < P*** C;� @��D��  ���	 H� &LM= ��
1���  

  

2-   &��:�;' -EC�3-Caspase    73 &��* N����

� �� @A� 7�#�� >��#=O 1��
�*.  

���' +&�� ���� �� ���C  ,�$
 ����( �� ��� 3 -Caspase   

# �� ���1�1� � ���� ,�$
 �M���� 3 -Caspase   R�B

��� "# �� 0��Z����y �"  0��(� ����  ��� �'   "���C( ��

 �3� ����  �� ��C����  54�)2.(  

3- 7���3    ����� H�;:�P� ��� �
 �1� Q�E=� 
��#'�

 7�R= �� HS'�6 �
 TA#5�
�
.  

������ ����F�( "���
  ���V�LPS  �' "��F
�?�  ������(�� 

���
�' � .�� 0��Z��� .#�� 5��� ���  ����(��  ��b��   "��

�#�� ��� �V� ���� ��C� ��F�(��   ��� g�M�� "F
�? ��

��(� �� �  
 G��
   ����   ���%� �F� �(�y  "��  ���� 

�0�(�   "�# ��� ��C� ���  � ���I  ���    �!��� �� "�#12 

� "F
�? �� L3����0�  �+�
 ?   ���� ����� ��  D�6��� 

�� � "� D6��� ����D ���  +�
����  ��(� � ���   �� ��(�

 �!��24  2�Z��(
 ��
� ?  ���� ��� D6��� "��D  ��� 

(
  ������ .����� $&�6 ���� +�
     g��! "�# ��ZQ �����

? � � ���� "�  D�6��� ��� ��D ��  �!��� 12  "�� � ��� 

,��5 ��� "# "F
�?' ?���� "� ����
  ���#  �(
 ���#� 

� "� ��� �4+( "47��� ,��5    � _��b�,� "�# ������ ���M 

? �� 0������   �+� g��! � ��� O!�� ��5 ? �����  ����' 

��� D6��� "� � � �D ,� "��5 �   v$X
 ,��?
   �����

�  ��  �!�� �� v$X24 � ���� (
 � � ?  ����  ��B 

  �� ��� ��Sx���  ��(� �� �b� ���  "��  D�6��� ��� ��D ���  

(
 ��� �!�� �� .48 ��	 ���"M�'   �!��� �� "��C(24 

?   ��� `����� "� D6��� ����D ���  ��  54�)3.(  

  

���  

"$,�^( '  ��X�?    �9=C( ���& "��
  �	�
���   �^��

5(��!  ����1�1�' 3-Caspase   Bax �   	��   �B��#

 �^�5(�! ���1�1� �X' 2-Bcl   �( ���C� ��
  ��B�. 

��(�� ,�$
 �M���� 3-Caspase # �� 0��Z��� ���� 

 �� g�M�� ��  ��"M� ' �"   0��(� ����� ( ���W   L��$


� ����� 5(�! ���1�1�' ��� .���d+B t�( �B
�  "#

LPS ���
��  0��#������ ��+# ��(� ��'    "�� �%���

��� D6��� "� �B�� 0 �QD�  ���  .#�� 5�������.  
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 �8�3 . �� �B�6 >��#=7���3 .U*�� ���� 
��#'� 7�CV)� >��#= ��� 1� H#D	 G�� �
 H*W �1C�
 7�R= � �� 
��� 
O X���� XY��� H� 7���6 ��5

��  �Z� H* 1���LPS )Lipopolysaccharide ( �6��[ -����3 �
 HS'�6 �
 TA#5� ���� �
 ���1� �� 7�R= .1�
  ��� �
 @�=���6

\���3W WX���� XY��� H� 
��� Q12 �
 �� �]��R� >��#=  .1=
�
 7�R= ^�� ��:�� &'���
 T�L=
 H�  

001/0 < P*** �C;� @��D�  ���	 H� &LM= ��
1��� 

  

  ��CQ��   0�� � ��1 '��+�� D� �+��	,� '��+��

  "F
�? 
Y��B� "� "# ��� ��\1�� ���b(  '�4
 '�B


��( ������� ��   ������   g���M�� 
�������� 
���? g�M������

0��� ��,�$
 ����  
�( ��
 �� 	�� �� �B  .����Q  R�b(   �����

"9=C( '��+�� ��� '� � ��q� �1 
Y���%��  ���� �����7�( 

)Aβ  ��Amyloid-betaL�7� �� (   	�)( �� 
%9! '�B

 ��q� ���1 n��+M�  Tau � ����� ��  ���B����� ����� �� .

'��+���  .1����� �� ��!3&� L�P���     L3���� ���S� ��B


( .1���� ���$�   ��� 
( L� � "�  � �B  .� �  ����1�1�

 �� 
,�7� i�( �� 
!�� "    5�?��( �� '���4� ����G

 D� �� 
,�47( L�7� �� i�( "� �M�( "# ��� L�7�


(    �� ���� ��B� '��� ��� 
$�%& t � D� ��� .���

L�7� .��� 
$�%& ��] �� '� �X ��] '�B  

��q� ���1 0�������� '���B ' 2-Bcl "��7?�(  �� �� '�

0�� ���Z? ���(  ' 
�( R�F�� ���1�1�   .����#2-Bcl 

  ����1�1� ���b( N��& �� "# ��� 
�E�4�� �b�� �  0 3�!

 ��
,�7� ���4� R�P��( ���	
�� 
( 5+! .��#   �%���
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Abstract 
Background: In this study, the effects of intraperitoneal injection of lipopolysaccharide (LPS) in 
causing apoptosis by increasing the amount of protein apoptotic B-cell lymphoma-2- associated X 
protein (Bax) and Caspase-3 and decreasing protein anti-apoptotic B-cell lymphoma-2 (bcl-2) in the 
hippocampus of rats and its effect on memory in a time-dependent manner at 12, 24, 48, 72 and 120 
hours after injection were examined.  

Methods: Male Wistar rats of 230 to 250 g for Western blotting, enzymatic test and shuttle box were used. 

Findings: Increase in the protein content of apoptotic Bax and Caspase-3 and decrease in antiapoptotic 
bcl-2 protein in a time-dependent manner was observed in cases compared to the controls. The results of 
testing the enzyme Caspase-3 confirmed Western blotting results. Dysfunction caused by LPS in 
memory determined by shuttle box test. All the results were significant at the level of P ˂ 0.001. 

Conclusion: Results showed that LPS increased the incidence of apoptosis and neuronal cell death in 
the hippocampus region of the brain of male Wistar rats in a time-dependent manner and decrease 
animal's memory. 
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����	 H�"�+" ���� "-�	 ��  -=4)19-18(.  

&�'�'(�  ���*�  ���  -���  
�Z����	 1HOXA �"�"� 

�F"0� ![�7@ N-� � �\�� N-�0� 2� DNA  !��" �  " 

]����� ����+0�^��� � 
��0����� !��[�7@ N-���  ����PBX   

)Pre-B-cell-leukemia homeobox���� ( H=4  ���  -��� 

� 2� �"0=� ���� ���0��� 2� DNA �\�� ��  �0�)20(.  

���� �A ��� HOX �� T0?� ��� �W�9� ����	  2�� 

2?��� � �0��0�  ��)  �0���0� -�=���  -���  ������"(C 

_,����� S��/  �F0?�� �   2�/�=���� ���"0� �  ��`�� 

T��=4 ��  �0�)21 C17( .-��  �0��0� ��  T0?��  ���� 

�	" T��?� ����	 �� H�"�+" ����  �0���0�  -���  ������" 

)hGH  �����Human growth hormone (a9������ 

��  -���� �  &b0�\(� hGH  c9��  H�"��+"  ����� � 

���0��� 1HOXA ��  -�0�)25-22(.  

N�8� �� C
�" H�"�+" ���� 1HOXA �� 

T0?� ��� ����� ����	 N"� c9�  ���� � "-�"

MAPK )Mitogen-activated protein kinase (

�� c9� C]��� 
�"  " � �0� H�"�+" ���� 2Bcl-   

)2 -B cell lymphoma C(�< ���� -d C 0�	0	E 

�� �0� � �� ���C2e �"-W� T0?� �� "�+"�H �� �-�� .���� 

1HOXA c9� "�+"�H U,��� �'��� T0?� �� � 

������ �-� �E �� � �,� O��� ���0�0�� /-��� 

�� �0� ."�+"�H ���� 1HOXA  ���c9� ���� f��	 

T0?� ��� ������ 2� ����"�� -d ����� ��g� 

���0������
 )Daunorubicin ()26( � 

���0�4�����
 )Doxorubicin ()27( �� ���O.  

�� 
�" C2WF�h� �?	 ���+�0� �"�,� CAC ��  ���O"

1 �A 1HOXA � i�9��" �E ��  ��h/  8���"  2��  ������ 

����	 �� ���71" !�W.I ��0� ����� �"�X !+�O.  

  

��� 	
  

2�0.�  P�� �0/ �193     �����	 ������ 2�� 8�9� ��.�� � 

    ��� C-=���"� �"��X ������ 0��"� � ������ �.�� !(� 24

 "-��*F"-�� ������.��  " �"��.�� !��d��   ���7�1" (j)


.I    2��0.� 
��=k.� .-�� ���E    P��� �0�/ �200  � 

  2��� �0��/ ���8��� !�W��d� ������� !���I 2��4 �F���

-��0� N��4 2WI"�� ������.��
.I C   &���8�" .-� ���E

2'��� C
� 2� i0���   ��) �����	 ����� 2� 8��" �?���+ �

 2�I�� �"-���*�0/     !�W�d� �  ������� C(�� � <�� �

N-���O N-���	  " ��  S"�R��" C����� ��0� �"�+" ��-  .  

2�0.�  " C2WF�h� ��0� �"�+" �0/ � DNA ��0�A  2�� 

l�� m0���� ����� ��,.��  -�����O S"�R����")28 ( �

@�����2 � ���A� ��0��� ���g� a���0� "�	������.� H���	 �� 
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��������	
 ��
�� CAC �� �� 1HOXA ���
� � ����� ���� ���	 �
�� ���$%�� ! 

′3TTTCCAGTCGTGCGCGGTCAG- -′5 ����	�� 

′3-AGGTTCCCGGAAGTCTGGTAGGT--′5 

U,��� ��O�-.  

 N��������e�  H=������4"�   "�������.�?	 �")PCR   

 ��Polymerase chain reaction (  ������ �e@ ��25 

  ����@ ���F��,��200-100   P�O0����DNA   C��0��A

200 �� ��, �b0�dNTPs )Deoxyribonucleotide C(

100 H���	 ������.�"�	  " <��� ����  " �b0�0�����  � ��

��������	 C5/2  " ��������F��,�� �+������� X 10 PCR C  

5/1 �����?�� �b0����� 2MgCl C1   C
�n������� �b0�����  

5/2  -���407F0� ���� ��  " ���F��,��10  -�1��  �

2 -���@"� �������E SmarTaq DNA polymerase 

!4����) �A�=���� (�"����� �� N�`����� �?,�����0��� 

!4�� o��-=	" -� P�e�".  

 ���� �� 2�F�" �-� !���"�  " _	94  2�I��  �

�����  &-� 2� �"�O5  C2'�X�33  �,��PCR  ���� ��

94 2I�� ����� �   &-�� 2� �"�O1     �0�g=� 2�� 2�'�X�

2��� �-� !���"�  C��52  2�I��  ������ �    2�� �"��O

 &-�1    � ����.�"�	 T��\�" !�I 2'�X�72  2�I��   �

�����  &-� 2� �"�O1    ����.�"�	 l����O !�I 2'�X�

<��� .-��� P���e�" �,���� ��������" ����� !���I ����U,� 

�F"0��� ����� pX���� 2��� &-��� 10 2��'�X� �� ������   

72 2I�� � ����� �� �"�O 2�+�O �g�  &b0�\(� .-� 

�1�@  " H=4"� N��e�  �"  "�.�?	  a��0� TA   ���OE 

1 -��1�� -����q� � !���I ������� ���?	 �����+�0�  �A

1HOXA  �0+���,F"  " TA �?	 ���4E -��E 10  -�1�� 

) !��������"� �������rNon-Denaturing PAGE   

 ������Non-Denaturing polyacrylamide gel 

electrophoresis ( TA .-� N��7��" ��  N��'� &"���� l��

s��  �,�) -� !9t �=,�" a�0� u���� � ����E1.(  

  
 ���1�� �	
�� . ��� �	��� ���� 10  ����� ��� ����

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

-#+./� �0� +, "+1) '�2,�  *34/5& �� �&�6� �&��� CAC  ��

�&�!& 7�/8� �� ��+� .9)
:) �� '�+:� *  *5<=
� >  ?	��  

)3 B�$� # (�&��� ) ?	��7 �� '�,+1� ��+E �0� (�&���  .�2�+�

9)
:) '�+:� *+,  *1  #4  -
G	(
:,7/7'�+:� >  *2 

 -
G	(#�/,7/6'�+:� >  *3  -
G	(#�/,7/4'�+:� >  *5 

 -
G	(#�/,7/3 � #'�+:  *6  -
G	(#�/,7/5 �� 9)
:) .�2�+�  *

'�+:�  *2.�� K+8/)& �0&
� ?��6� ���  

  

N-�����*�  " _���	  ����?	 � 2����0.� C������+�0�  �

N��.� &0`� ����  �2   S"�R���" !�4 a�0�DNA 

pF�/  ��=��+ !4��  ��OE TA  "    _^�� .-�� � ��

   ��� -�� T���" �0?4�=�� !4�� 2� �F"0� 
��W� !�I

 �����O �"���X N��7����" ��0��� ���?FE �`����*� �"0��=� 2���  

 �,�)2�FE �"�,� T0� C�`��*� 
�" <.4 2� .(   ����

     �A ��?FE ���"�"�+ � 
���W� C-���� � ��0�1HOXA 

  E &���8�" C�E  " _�	 .-���O 29��(�   a��0� �����

P��  �"�+"SISA     &��9�4�� ���"�"�+ "-���" �� .-� P�e�"

�FE ��"�"�+ � �?FE   � -�� pR*� �g� ��0� �A ���

     <�.4 2�� ������  ���� �� ���"�,� 
�" i�9��" _^�

 �0��� E2
χ ) �Odd ratio �0�����O� �0��� E a���0� (

�=W� vh� .-� 29��(� <>04 ��"�   " ��050/0 < P 

T09'� ����E w�(F  " -� x�+.    
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��������	
 ��
�� CAC �� �� 1HOXA ���
� � �����  ���� ���	 �
�����$%�� ! 

 
 ���2�0&
� $�0+)� .  ��+	DNA 9)
:) *&��  -
G	(#�/, *2  

 *+,�&��� �&�6�CAC  9)
:) ?	& *&��6  #7 �� ��+�  

  

���
	 	
  

�� 2I0� 2� ����"0� �4 TA  ��OE �� � ��"-I &�WhX 

DNA ���� o8���/" T0��� <������ 2��� C���� �"���� 

N "-�" ���O ]�X� ����"�,� �"-W�  �F"0�� CAC  
�X"� 

�� ������O" 1 �A 1HOXAC �������� ������ �-���W� 

T0\(� PCR �� ��� TA �?	 ���4E -��E 10  -1��

P�e�"  �,�) -�1.(  

  �A ���?FE �"���,� �O-��=4"�	1HOXA  !���W.I ��

 
�� ���71"3  ��7    �� ��?FE ���"�"�+ 
���*�� .�0� �"�,�

N��O �"�+" 
��     ��FE 2�� ]�?W�� -��� � ��0� ���7  2�� C

 ��"�"�+ �� c����56/94  �95     
��" 
�"����=� .�0�� -1��

 ��"�"�+ �� �FE78/94 u�"� -1��    ��4 ����� �� �FE 
���

m��.4 .�0� 2WF�h� ��0� �"�+"  ��FE 
���     ��4 
��� �� ���

�FE 2� i0��� C2WF�h� ��0� �"�+"   ����3  �5  "�+ ���  ���"�

13/0  �FE .-��0� -1��6   ��0�� �"�+" 
�� ��27/1   ���"��

 �FE � -��� �"�+"4   -���� �"�+" ��4     ��0�� �"��+" ���"��

 24 
�" ��F� 2� ��" 3�0�05/0 < P
�" C 2�+��    w��(F  " ���

 T�"-I) -*� 
X"� T09X ��0� ����E1  �2.(  

  
 �#��1 .�0� �)&#&�! '#�% �&�!& ?�� �� 7�/8� *+, L	+�(� ��
� �&�!& �� # �,+� >��
� *+,  

��	�� ��� �  
���� ���
�  

(����) �����  

�
	� ���
�  

(����) �����  

����  ���� ���
� �!  

(����) �����  

3  )26/0 (1  0  )13/0 (1  

4  )26/0 (1  )00/1 (4  )63/0 (5  

5  0  )25/0 (1  )13/0 (1  

6  )92/4( 19  )75/3 (15  )33/4 (34  

7  )56/94 (365  )00/95 (380  )78/94 (745  

.�/  )100 (386  )100 (400  )100 (786  

  

 �#��2�0� ?�� M+N��& ����� . "+/ � "+O�� 9� 4/�& �P5 # 7�/8� *+,  

���  OR �"�	
 #	$%�&� �   �����P  

4  257/0  311/2-029/0  191/0  

6  330/1  654/2-665/0  419/0  

7  915/0  716/1-488/0  781/0  

OR: Odds ratio 
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��������	
 ��
�� CAC �� �� 1HOXA ���
� � ����� ���� ���	 �
�� ���$%�� ! 

   C������ ��0�� �"�+" �� 
�=k.�5    ��?FE c��4��

    �E ����� �� 2�4 -�� ������=� Q?�R� (y��0�A)   ���

 �?FE c�4��7/7    N���O �� ��� �� "� ��"�"�+ 
���*��

) -���00/90   ) ��0�� � (-�1��12/89    2�� (-�1��

 z�\�/" �0/    ��?FE c��4�� .�0�� N�"�7/5   �� a�'+

  ��?FE c�4�� � -��� �"�+"7/3     ��0�� N���O �� a�'+

 T�-I �� .-� N-��*�3   c��4�� ��� ��"�"�+ 
� 0� C

N��O �"�+" 
�� �� �?FE .!�" N-�E -��� � ��0� ���  

 �F"0� T0� 24 �"� ��*� <���eF �0���O� �0� E

 ��"�,�CAC �.�  �t{�� ���� <� �"0=� 2� -�"0�  ��

 T�"-I) -=4 H'� ��7�" ����	 ����� ��e�"2  �4.(  

2?@�� ��   �"��,� T0� i�9��" C-W� �CAC  �A ��

1HOXA   C
�� ���"0� ��  2'���� �  �?����+  8���"  2�� 

����� ����	 )�� �"-���*�0/  2�I�� �  <�� � ��(C 

 ��������� � !�W���d� N-������O  -���� �������� �����  

 T�"-I)5  �6   a��0� &���8�" 
�" _^� .(  �0�� E

����� 
�" u���� .-�-� ����� �0���O�   �����E ���


�� 24 �"� ��*� y��0�A 7/7 � N-���O ���  �A�����" 

� �����A��	 i�9��" �=W� ��"� �0I� ��"�.  

  

 �#��3 �&�!& ?�� �� '�� '�,+1� ��0� -+N���� Q&
)& �)&#&�! .

'#�% �,+� # ��
� *+,  

'%��()  
���� ���
�  

(����) �����  

�
	� ���
�  

(����) �����  

7/3  )52/0 (1  0  

7/4  )52/0 (1  )00/2 (4  

7/5  0  )50/0 (1  

7/6  )84/9 (19  )50/7 (15  

7/7  )12/89 (172  )00/90 (180  

12  )100 (193  )100 (200  

  
T�-I 4. ����� i�9��" 
�� y��0�A ��� Q?�R� � 8��" �h/ 2� ����� ����	  

�"�� *%!�� +�(  OR �"�	
 #	$%�&� �   �����P 

7/3+7/4+7/5  408/0 13/2-078/0  273/0 

7/6  347/1  734/2-664/0  408/0  

7/7  910/0  738/1-476/0  775/0  

OR: Odds ratio 
  

 T�-I5����� . i�9��" 
�� y��0�A 7/7 � N-���O � �A����"  

'%��()  
����� 

OR �"�	
)   #	$%�&� �95 ����(  �����P 
ER+  ER-  

7/7  66  27  )322/12-347/1 (074/4 009/0  

4"#5�6 !7�� �   6  10  )322/12-347/1 (074/4    

ER: Estrogen receptor; OR: Odds ratio 
 

 T�-I6����� . i�9��" 
�� y��0�A 7/7 � N-���O � �����A��	  

'%��()  ����� 
OR �"�	
)   #	$%�&� �95 ����(  �����P 

PR+  PR-  

7/7  62  31  )015/10-109/1 (333/3 026/0  

4"#5�6 !7�� �   6  10      

PR: Progesterone receptor; OR: Odds ratio 
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 ��
�� CAC �� �� 1HOXA ���
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./   

�A  �����HOX   � K���(� C�����.� C�����,� �� ����=� 2���

��   ��.�� H'� ��  0�	0	E �� 2,?� 3-��"� !F�/� ��" 

-��"� ."���=��C
 L���&"� �� ���� �E �� �� -�"0� �� 

�� " �0�0��� � �� �� m04�� �0�0� � �� ���C2e 

R*��p � ����� �0�0�  H�'�  2���"�  -���� .� ���� 

��H  " -@ 1HOXA  "��+" c9��H  Z����	�
  ���� 

1MEK )1MAPK/ERK kinase (� 2GRB 

)2Growth factor receptor-bound protein � (

"����+"�H �7�+�����8��0 ������� MAPK42/44P 

�� �0�"���=� .�
 N"�  "-�"� "�
 ���� ��  -�"0��,� 

��,�  "��� ����    2�4 -����1HOXA  L� c9�� ���� 

�A0,�E�< T0?� �	" ��� �� ����" ����	 T��?� .�0�  

DNA������ N�"0������ �" ������ ����� STR�����   

)Short tandem repeats ��� (  �"��X  
�+��O ��  �F"0�� 

H�"�+" N-=�� �� � ��  ���@  S���/  "  �F"0�� �E  ��� � 

-��� �� ���L� ��.�/�� ��e�" CN-� �� -=�"0�  ��� ��� 

���� �A �� ��tq�  -���"|`� .STR ���  
��=k.�  ���  �"��X 


�+�O �� ����=�" �� �  ����L�  ��.�/���  ���e�"  CN-�� 

�� -=�"0� �� !��� "-I �-� ����=�"  ��� � ��  2�e��� 

�� ���� �A �� ��tq� -��"|`�.  

�0=4���� 2��WF�h� �" ���� ��� ���?	 �����+�0� 
���" 

!�8����,�� �A 1HOXA �  i��9��" �E  ���  ������ 

P�e�" N-*� !�". CH��}	 
�" �� �0`F" �O-=4"�	 � 

��"�"�+ �FE �� � y��0�A ���  Q�?�R�  !�8�����,�� 

���O" 1  �A1HOXA    �����	 ������ �� �E i�9��" �

�� 2'h=� �     u����� .!�+�O �"��X ����� ��0� ���71"

     ��=W� i��9��" 2�4 �"� ���*� &��WF�h� 
�"   
��� ��"�

�?	  ���+�0�CAC  �A ��1HOXA    2�� 8���" �h/ �

.��"-� �0I� ����	 �����  

Paraguison  24 -��"� ��*� �"��,.� �1HOXA 

 ������10  ���� 
�-������� �"���,�   �"���+" ����" C-�����

!����"� �"�� &0`� ���� ��� 7 C9 C11  �12   �"��,�

   .-�� N-���*� 
	"A !�W.I 
�� �� ���1HOXA  ��

 ���t"Splicing   P���+���" �� C�����+A  �B  -���F0� "�

��  .-��.�Paraguison �    �0�g=� 2�� �"���,.�   ���*�

   C
�-�������� ��"����,� �F"0���� T0���� ��tq���� ��"�

!����"�    &���7�� ����1HOXA    �F0?�� 
��b �� "�

� ����" ��0��8���0� b   ����8���9�+ 29�� �F0?� 
�

2����?4 !���+��  " N-���� ]����*� � �0���.�� 7-COS   

]CV-1 (simian) in Origin, and carrying the 

SV40 genetic material7 [   u������ .-�����4 ������

2WF�h� �E � H�"�+" 24 �"� ��*� ��  !�����"�  P��+���" 

A 
���" �A 2��4 ������ 
�-������� 11  �12 �"���,� 

�� C-=���  c9��  2�I�� �  ���*�� �  
����  ���  
�.e� 

2��� �" 
�" 
�Z���	 C2e��� �� � H�"�+" ��� �F0?� 

�� 
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The Relationship of CAC Polymorphism in HOXA1 Gene and Breast Cancer 
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Abstract 
Background: HOXA1 is a transcription factor. In the human mammary gland, the expression of the 
HOXA1 gene is very low or absent during normal growth and differentiation, but it is expensed at 
high levels in breast cancer lesions. To date, there has been no study on the relationship between CAC 
repeat (polyhistidine) in the first exon of HOXA1 gene and the cancer risk. The purpose of this study 
was to investigate polymorphism of CAC in in the first exon of HOXA1 gene among patients with 
breast cancer and healthy individuals to clear the relationship of CAC polymorphism in HOXA1 Gene 
and the risk of breast cancer.  

Methods: Peripheral blood samples were collected from 193 women with breast cancer and 200 
healthy women. After DNA extraction from peripheral blood samples by salting-out method and 
amplification of desired sequence by polymerase chain reaction (PCR), the number of CAC repeat was 
determined by polyacrylamide gel electrophoresis and direct sequencing. 

Findings: Five different length of CAC repeat in the range of 3-7 and 5 allele combinations 
(genotypes) were observed among patients and controls. The most frequent allele in both patients and 
controls was the 7-CAC repeat. No significant association was observed between this allele and breast 
cancer risk. Statistical analyses showed significant association between homozygote 7 and estrogen 
and progesterone receptors. 

Conclusion: Our findings demonstrate that there is no significant association between CAC repeat in 
exon 1of HOXA1 gene and breast cancer risk. However, there is a significant association between 
homozygote 7 genotype and estrogen and progesterone receptors. 

Keywords: HOXA1, Breast cancer, CAC repeat, Polymorphism 
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     �/A����)	 �/�!
�� (�-G ��	�
����� �A(�� �* �23��)

    ,@ (�9�* �	 "	!�� (�% �* P�23 �*�	* R�.S/   $��%

 ���	�
��� �� T�)(/U.G	  Q2� $(��O�    4��	 �A(�� �*

 V��J	A �* .*�	* $����O-��   *����/ �* W���� ����-�@A(�%

     ��.� ������
� ��23 �* ��X�Y� 6ZN/ ���	�
���

 *	���� �* $��O-� 4�	 �7-��@  �A�5/ 4�	(��
� A �% $ 

   ���	  *(�� *��#�	 $��O-� 4�	 �� [��(/ 
-��@\  �� �

$���  �� *�3A ��   ���� �	 $���O-� 4��	 �����
�   ��%

,@ *��/ �* $*��� M�/�2�	 ��
% �6�J    �* 6�-�* $��%

4�	 *�	* *�3A $��O-� )5( . W�� ��-�@A(�% �� �3�) ��

�N:�B/ ,�FFC/ �$��O-� 4�	 *��/ �* $   *	�����   $��%

�-NO3 �* 	� ]�Y� �-NO3 6^/ ���% �% ���-/�A�� $

,1 �* $!�A�5��� _	A*�	 ��	A	(` �� �/ W�� �% !���� 

 *(� *�2
5-a !�	 )6(.  

 �� ,	(�	 ��5� ��Xb�A �� �3�)    �,1 ���-NO3 $��%

    ��/ ��� ���	 ���%���5� �	 �7�     4��	 $	(�� !��	�)

!����� U����
/ M���N:�B/.  ,���5� ,	(���	 �* M���N:�B/

 *	* !���	 P��23 Q2��� ���� $���%  ,@2GJB  �A(��� �*

�-NO3 �* ��	�
���   �	 A MA��+�/ ��	(�	 c.�d/ $�%

 *A!�38-27  !�E�*     ��O�� �* 4���� ��-NO3 �*

 �) ,	(�	4-0 !E�* *�-NO3 �     �J(�� R��
3 $��%

�/ MA�+�/ ,	(�	 ,@ (��� �* P23 ,�
��) .!���  $�%

 *	���� �* �2
) Y-� ��	�
��� �� T�)(/  �	 $*A!C/ $�%

 ��/ (f� �� A ��	  !� �����
� ��	(�	 �-NO3   !��1

 ��  ,@ 4��	 �	 "	!�� (% �-J* Q2� 4--N) �23   �* ��%

    M��N:�B/ ����	(�	 ��-NO3 �* ��	�
��� �A(�  ��-���

 *(��X ��� ��-� *��/ $() !)9-7(.  

,���-/ 4���	 �*�  ,@4A26SLC  h�����: �* V��J	A

4DFNB �* "A*  �9��3 �* ,�-/ ,@     !�� ��`�� $�%

�/ �	(J ��	�
��� �*  *(�-X ,@ �	 !�N� .   $��%2GJB  A

4A26SLC  ,@ �* ,�-��)�/A15MYO ,	A	(`  4�()

      �* R��.S/ ���/A��)	 �/�!
�� (�-G ��	�
���� 6-:*

���/ ,���23 (����)(�  !�����)4(. 24  ,@ �* ,�-����)�/

A15MYO   ,�-���)�/ 4��	 A ��	  !� �����
�   ��%

    *	����� �* �9����-a Y-:���1 T��)    !�A��5��� $��%

 !� �`��  !�	)11-10 �4(. A15MYO    4����-/ 
��

) ��ON/ (-GUnconventional�/ (   �* ��5F� A !���

 6-7����5)Stereocilia  *�	*)12(. 4�������-/  �����%

4-i)A(��a  ����(� ���� !
����% �:���7:�/ ����)�/ $���%

���
/�-`     Y-:A�!��-% T����) 	� 4-����	 $���%ATP 

)Adenosine triphosphate�/ "�#�	 (  j��F�	 A !
%*

  ��:�.��� ����(� ��:�.��� �A(��/ A ������ ������Z�

�/ 6-2�) 	� ��
9-� ��F��	 A Y
-���-�    4����-/ .!�

�

XVa 4���-/ ,�-/ �*   *(�` �� (�C
/ ��ON/ (-G $�%
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�/  4-/* 
� $	�	* ,�k \!���N     !��) !�
.� ���
-/()

 ,AYX	 T��)  !�2�/ (  MA�+�/ l
-���m�	 A !���

* ,1 "(`AY�	 A1  A2 �/ *�#�	 	�   �* ,�-���)�/ A !
�

   ��� �����	A ��	�
��� ����	 U�� �
-i)A(a 4-/* 4�	

3DFNB �/  *��)14-13(.  

  

��� 	
  

�����  ���	
�� � 
�����DNA ������  

���N:�B/ 4���	 �* �+-��E�) $-  �	 n��a ��%�9��5��/�1

P�(a 6-O7)  �������	 A �/��     *	!�N) ��
-:��� $��%30 

 6J	!� $	�	* ��  *	����2      (�-G H��� �	 	�
���� *(�`

���/ R���.S/ ����/��)	 �/�!
���  ,�����	 A* �	 �!
�����

VO3 !O�	(��� A ���.-72� A ,	!O%   .!��!�*(X $�A1

 A 
-/�!
� ��	�
��� *�	�/ �/�O)   ��B-C/ 6�/	�� ��

     $���%A�	* A ��-)�m% �����b

/ �(�� ���� ��(�o !�
��/

 p���	 �	 n��a .!�!��� qp��� ���N:�B/ �	 
-�����)�)	

���o�  *	���� A ��O-� *	(`	 �	 �/��  ,	Y-/ �� �,��1 $�%

cc 5  ���:�: �* ���B-C/ ,����   $A���� $���%EDTA 

)Ethylenediaminetetraacetic acid (5/0  �	 �W���/

�-.�      nm�� .!�� ���`(X  *	����� h(��* �* *	(`	 $

DNA    6�
` ���ON/ sA� ��� 
-/��@-   �	 "(�`A(.�

���O�        ��-+-� ,	Y�-/ A !��*(X _	(d���	 ,��� $��%

DNA ) $(�/��`��7m������	 sA� �������USA ,2100 

UNICO ( �`(X �	(J ���(� *��/)16-15(.  

 ������� �� �����26  

 
� 6J	!� � (#� (% �	  �:	��) $	(�� ��O-�   ,@ �����

2GJB      $	(��  *�+���	 *���/ $��%(O�	(a .!� R�d��	

 4-�������7��� ,@ (������-^7)26 )2GJB 6/�������� (  

'3 CTC CCT GTT CTG TCC TAG CT '5 :F A 

'3 CTC ATC CCT CTC ATG CTG TC '5 :R 

�/  .!
��� 6/�� ,@ (-^7) $	(� P
�	A T�	(�µl 5/2 

  (`���PCR )Polymerase chain reaction ()X 10 �(

µl 2 2MgCl )mM 50 �(µl 5/0 ) [�.d/ �	mM 10( 

dNTP )Deoxynucleotide triphosphates( �µl 2/0 

�	  ��%(O�	(a "	!� (% *�	A���` $ )F h����� A ( )R( 

)pmol 50 �(µl 1  �	DNA ) 
����-/��@ng 100~ A (

 �*���2� �U 5/0  Q�Y�1Taq  ) �	(�O-.aU/µl 5(   *���

 �� ��O2ddH )Double-distilled water (  Q�#� ���   

µl 25  (-^7) .!�  !����DNA    �9���* �	  *�+��	 ��

) (.7����/()Japan-818PC ,ASTEC   .!�� "��#�	 (

�/��(� $ )�	(��  ���(�	A 6/�� P
�	A $	(�   $����

�-:A	 $ ºC 95    M!�/ ���5   ���F-J*31    6/��� 67-��  

ºC 94  M!��/ ���� ,*(��� ����(�	A40  ����-��vºC 59 

 M!/ �� �%(O�	(a ���)	 $�/*40 �-��v  AºC 72  $	(�

���� (-^7)  M!/ �� �%40  �-��v*��     67-�� 
�� ��� A  

ºC 72  M!/ ��7       ��O)�� ����2� (�-^7) $	(�� ��F-J*

�`�� . MW��C/ nm�PCR  6�(�	 �.a �@ $A� (�

 !-/18 !E�*  ,��(3 ��mA 45  M!/ ��5/1   �����

 $�%!��� A !�!� ���`A(�7:	DNA l�� T��)  $Y-/1

  !��!�*(X  !%��5/  (F� M	(�-�     *��3A ��3 4��	 �* A

 �	!�	 �� $�%!���  $809     nm�� .!�� !�-�w) ��� �+3

�:	�)  MW��C/ ����PCR     (�% *��3A ��) !� "�#�	

.*�� xd5/ ,@ 4�	 �* (--S) H��  

������ �  
S-Link  ������� � �!
�����" #�$����% &

'(�)��� �*  

����������C/ $	(������� $ S-link  A ��������-�/	LOD   

)Logarithm of the odds ("(��� �	  ���7-��@ �	Y��`	  

Easy linkage plus  �d���  $05/5   !��*(X  *�+���	 

)17(����C/ $	(� . $ S-Link �	 FastSlink  �d��� $ 

51/2 ����C/ $	(� A $   (�O� $ LOD )LOD score (
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�BF� A* $(�/	��a �BF� !
k A $	  �	 U�-)() �� $	 6/1 

Superlink �d�����  $6/1  AGenehunter �d�����  $

91/2 !���  *�+����	"(��� $	(��� .  ����v	�A $���9:	 �	Y��`	

       
�� ��.:1 ���	A	(` A 6�/�� y��+� ��/A���)	 R�.S/

   "(�� �	 z���)�.a�% Q��� $	(� .!� j(` "�	Y%  �	Y�`	 

Haplopainter �d����  $5/029   !���  *�+����	)18( .

���O�   P�23 $	(�� �+
/ $�%    4-��7��� ,@ $��%26 

  ��23 .!�!� R�d��	 �9���-a 6-.C) A ��Y#) $	(�

     �:��7:�/ (9���5� P�� �	 �(�f� *��/ h���: ���(�

    	 
�� (�% $	(�� ��� �)��E �* A !�  *�+��	 c.�d/ �

 *	����      *����  !�
%* H���	 $(9���5� �N:�B/ *��/ $�%

)Uninformative����FB
/ �* $(���9�* (9�����5� �	 �(  $

 ���/  *�+����	 (��f� *����/ h�����:  �A!��3 �* .!���1 �

  ,1 ��Xb�A A  *�+���	 *��/ $�%(9��5�     M���E ��� ��%

      �%(9���5� 4��	 R��d��	 $��%��-N/ .���	  !/1 �E��

  W��� ��-��9��A(�% 6/��  $	(��  
��*Y� �(9���5�   4�(�)

  �	!��	 A ���(� *��/ ,@ �� $!-)�i.���  �9��3 $   ����

�/ (�O� ���C/ .!���    ��� �:��7:�/ $�%(9��5� R�d��	

  �9��a 
O�NCBI map viewer  .!� "�#�	  $��%(O�	(a

  �9��a �	 �%(9��5�NCBI UniSTS   $	(�� A !�!� ��`(X

,1 (-^7) �/��(� �	 �% $ Touch down *�+��	  .!�  

�/��(�   M���E �� �%(9��5� (-^7) $	(� �)�	(� $

 :*�� (��ºC 95 ��(�	A $	(�     M!�/ ��� ��-:A	 $���  

5  ����F-J*8  67-���Touch down  6/����ºC 94  ����

  M!�/30     ����� ,*(�� ����(�	A ��23 ��-��v  $���%

DNA �	 �%(O�	(a ���)	 $�/* �62   ��)55    ��� ��3�*

 M!/30  A �-��vºC 72  M!/ ��30  A �-��v25  67-�

 6/�� $!N�ºC 94  M!/ ��30  ��(�	A �23 �-��v

���� ,*(�   $��%DNA   ��%(O�	(a ����)	 �ºC 54   ���

 M!��/30  A ���-��vºC 72  M!��/ ����30  ���� ���� ���-��v  

5  �* ���2� Y�
� �F-J*ºC 72 ,���a  �`(�p�a  (�% �* .

 P
����	APCR� µl 5/0   ����%(O�	(a �	 
���� (���% �	  

)PM 10�( µl 5/0 dNTP mix )mM 10�( µl 1  �	

2MgCl )mM 50�( µl 1/0  Q�Y����1 �	Taq  �	(���O-.a

)unit/µl 5(  Aµl 2  �	DNA  
-/��@ !�  *�+��	 ��

���2� Q#� �� (BF/ R1 �� µl 25 �/  !���� .!�  !N�

 P
�	A �� (f� *��/ M�NBJ (-^7) �	PCR���O� �  $�%

  X	!3 M���E ���  *	���� (% $	(� (f� *��/   (�� ����

 !��-/1 6���(�	 ���.a �@ $A�12-8  ,����(3 ���� !��E�*  

mA 40-35  M!��/ ����3  A !��� �����`A(�7:	 ������

l��  (F� M	(�-� �� (f� *��/ �@ nm�    A !�� $Y�-/1

.!�*(X  !%�5/ �%(9��5� �� [��(/ $�%!���   

  
 +�,-1�% �/0(� � 1��2
�� ���� 
�*�!��3� & �*  

 ��
	�
 �	
   ������F )Forward(   ������R )Reverse(  
����
�  �

) �����bp(  
��� �������
  

921S17D GGCCACCATAATCATGTCA
GACAAT  

GGCCACCATAATCATGTCA
GACAAT  

185 -169  72/0  

1843S17D AATTCAAAGGCTAAAAGCA
AAC  GAGAATCACCTGAACCCG  203 -159  70/0  

953S17D ACTATCCGCCCAATACA  AAGGGCTTGCTTTGAC  131 -119  76/0  

1857S17D TGCCTAAACTGCTTTCAGGT  TGCACAGGCCAATTCCTTAC  187 -177  62/0  

740S17D TACATTTAATGCAGGATGCC  CTCTTTGTGCTTGGCAGGGT  151 -103  71/0  

2196S17D  CCAACATCTAGAATTAATCA
GAATC  ATATTTCAATATTGTAACCA  163 -139  81/0  
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���!	 	
  

 ��`(� A* ��	�
��� ��N:�B/ *��/ *	(`	 (^�	  ���� $- 

   �* .!��*	* ,��5� 	� �-O� �) !�!� ����70   !�E�*

 *	���� _	A*�	 ����(� *��/ $�%    $!�A��5��� $��%

  ��/  !��*     ���� [���(/ M������	 ��� ���3�) ��� A !���

 (#�    A 
-/�!
�� (�-G ��	�
��� H�� ��/��  ���/A��)	

.*�� !-�w) 6��J R�.S/  

 �:	���) 4-��-N)DNA ���-��� �	  !��

� !��� $  ,@ $

2GJB    ,�-�����)�/ ��������
� U�����delG35  �*  

5  �	  *	������30  *	������    .!��� �����(� *����/ $

  M����E ���� *	(��`	 $	(���  !��� �������
� ,�-����)�/

 *	���� 4�	 A *�� M�9���O%     �9����-a Y-:���1 �	 ��%

 .!�!� ���	pX ��
� h���: PF� �	 ,�
-O�	 $	(� ���:	

1DFNB      *	����� �* ��	�
���� 6�/�� ,	��
� ��   ���%

�-F�  *	���� $        �h����: 4��	 ��� �9����-a $	(�� ��%

 (9��5� �� T��)Informative     �	(�J ����(� *���/

 *	���� ��9���-a Y-:��1 *�3A 4�	 �� .!
�`(X  �� 	� $	

 h���: �� ����-a1DFNB .*(7� ��7�1 �!���  

 h����: (��� �� �9���-a ���(� $	(�    	!���	 ���%

 s��	SLINK  *	���� $	(� �J�� $�%    �����C/  !���/

 .!����14  s��	 $	�	*  *	�������SLINK  A (����	(�

]�Y�  �	 ()3  A !�*��5    *	�����SLINK   �	 (��O�2 

�J�� A !
��	*  !��/  *	���� $  $	�	* ��%SLINK 2   ��)

3 .!�*��  

 *	���� ���(� / $�% �� �+
2GJB   �9����-a $	(�

   h����: ��� �7-��@3DFNB   T���)6   (9���5�STR 

"�#�	 !� )67� 1 (A �	 ,�-/ 25  *	���� $ �J�� � !���/ 

�� ���(�  �z���)�.a�%  
��   *	�����  ���  4��	  h����: 

   *	����� A *	* ,��5� �9���-a     h����: ��� �����-a $

    67��) *	* ,��5� 	� 
�
-: 6/�� $�9:	 �(f� *��/2 .(

      ��	�
���� H��� � *	����� ��� [���(/ "	(X��*A	 ���(�

   ��/ ,��5� 	�
���� *	(`	 �/�O) �* 	� �-O�  .*	*SLINK 

   ��� (��	(�  *	���� 4�	 $	(�  !� ����C/15/3    ��� *���

	� h���: �� �9���-a .*(� !-�w)  

  

  
 4�51 
�*�!��3� 6� ��( �� 7���� ,��% 4(��� �8" +� .

 �$��$��3DFNB- 1���5  
�*2 &3 &8  �9  &>�!(6��
* �(,$��

1���5  
�*4 &5 &6 &10  �11  >�!(6��* >��B �� ��C5�� ���D�

1���5 ��D �  
7 F$�� ,�6�D  

  

"�#  

  ����(� �� ��N:�B/ 4�	 �*30     6J	!�� ���  *	�����2 

,���	 �	 	�
���    !�O�	(��� A ����.-72� A ,	!O% $�%

�N:�B/ .!� ���	*(a   z���)�.a�% ���(� A �9���-a $

  �:���7:�/ $�%(9����5�STR ���FB
/ �*  h�����: $

3DFNB  *	���� $	(� ,�-��)�/ $	(� �+
/ $�%   $��%

 4-���7��� ,@26 ��3�) ���� .!��� "���#�	 ���� 4���	 ���� �

P23 �	 ���� ��	�
���   4-��7��� ,@ $�%26  ��.� �

29/18    A ���	  !�� ����
� �.-/�` ��	�
��� !E�*

�o��� ,*�� ,@A(�% M!� �� �� �3�) ��   ��	�
���� $

    $W���� ,	Y�-/ 4-��
{O% A ,	(��	 �* ����-NO3 H��
) A

_	A*�	   (����� �����(� �����5� �* �/���J ,A�* $���%

h���:  �
���� �* (-X�* $�%  ��-NO3 $	(�� ��	   $��%

�/ $�A(o ,	(�	 c.�d/  !���)7( .  
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 4�521�G5 .  � ����1�����H '(�)�8"�*  I���$ �� �
���" 
3DFNB   

�3J� I��� �� �*�!��3� K�)�) ) ,8�25��� 
Marshfield genetic maps�� ( .,5��  

  

 *	���� ���(� �� �4�	(��
�    ,@ 4��	 ��� ���� �� ���%

 ��/ �+
/    ,@ (���� ����(� A !
����    �* (�-X�* $��%

�/ ���	�
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Abstract 
Background: Hearing loss is a common sensory disorder that typically illustrates genetic heterogeneity 
in human populations. The incidence of congenital hearing loss is estimated at 1 in 500 births of which 
approximately 70% of cases are attributed to genetic factors. Genetic hearing impairment can be 
classified as either syndromic or non-syndromic and among non-syndromic hearing loss autosomal 
recessive (ALNSHL) accounts for approximately 75-80% of cases. This type of hearing loss is extremely 
heterogeneous and includes over 100 loci. For recessive deafness, most frequent genes are GJB2, 
SLC26A4, MYO15A, OTOF, and CDH23 in worldwide. This study aimed to determine the role of 
MYO15A (DFNB3) gene mutations in Iranian deaf population using linkage analysis.  

Methods: To investigate the frequency of DFNB3 gene mutation, linkage analysis was performed in 
30 Iranian families with over three deaf child and negative GJB2. The negative mutations pedigrees 
for these gene mutations were then tested for the linkage to DFNB3 (MYO15A) locus, using short 
tandem repeat (STR) markers. 

Findings: Mutation 35delG was identified in 5 families out of 30 by sequencing the coding region of 
GJB2 gene. One family showed linkage to DFNB3 locus. 

Conclusion: Based on the results of this study, DFNB3 locus is the third cause of deafness after 
DFNB1 (GJB2) and DFNB4 (SLC26A4). 

Keywords: DFNB3, Linkeage Analysis, Autosomal recessive non-syndromic hearing loss, Iran 
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�-�&D ��� F���$ )3(  �D�,��H <�� I�  I	�  J�	6;

 ���		
 <���8		" !		K� ����		� I		� I		� ������		, 9��		�

I���� ���� !"� L�--� ���M� )4( .��  ��	&���  I	O�� 9 

  L���		K, �� P�		�Q, ��		R I		� 98		��, ����		� 9   

5/37-5/36 IO�� ����" 9  ���� �	,  �	��� )6-5 .(  I	�

�, �S�  9�,� 7D�� I� T"�H �� :�$ �� �Q� ��� �"�

 ��� ��IO�� ������� 7��8�� � :�$ <�� 9  �����

�, U� �V�K, � 98��, �D� )7(.  

 �	, �����,�8��    I	O�� ��	����� �	���� 9   ����	�

 IV	"�� I� �� �V�K, � 98��, 9     � ���	E��� �	W �	X�

 ��		E, <�		-C�D<������		" ��		� ���  Y		� 9�		D  � ��

L�--� Z@[-, 9  7D�� \$�� 8�� � �D� 7D�� ]��$

    ��	; ��	��O ��	@E� � ����O P�@�� I� ���E��� T"�H

��� �V@K, )9-8.(  

      !	K� ����	��� �� L�	� `��8	� ��	Q��V, a@R

���� YA
 ����O      �� �	Q� ��	� ���	� 7D�	� ��	-� �� 

�:�$   <	=����&�� :�E&� \$�� �����,�8�� I	����  9�

�I���� �� �Q� Y� ���� 7D��   7D�	� 8�� � I���� :�$

IA�� ���� 9   !	"� L�	� 98�AD� ���"b��@�� ���O 

)11-10( d <		=e" <���8		" !		K� ��		�� �� �	,��  I		�

I���� ���
 �"��� ���, ���� !"�.  

���    	, ���	-$ I	� ��Q��V, �� <����H Ifg <����X

$ �� �Q� ��� �� 9��M=�H � ��,�� �� ���� I�;�-� :�

L�� !"��  �,� ��	"�  �	D����   8	��  �����	&����� �	-��, 

���8���������D   I	� <��@��� � ����A� ����D P���,���

I��� ��� I� ��S-, <�� ��� )13-12( .   <��	��H F���	$

   �h�	E� �	-��, 9�	���  �i��j�	"�  �`��	;  �<	=-��k�D 

�?"�k"��e���� 9���� 9����     �	� �	&j-� ���	"�H� �

`��8� B�"� �D� �, ��� I� I�&��� ���-� )15-14(.  

9������ �� ���j�, ��l����8�� �����m� !A$ I� �

  I		Q��V, 5�		D <�		��� 9 �		W�� I		&��[, 9 		�n ��X

 :�$ �� �Q� ��� �� <����H � �����,�8�� ����b����H

�� !K� ���e�� <=e" <���8" !K� ���� ��   �	&�

I&��[, � �$�%� 9 I���� �D    L��	� �	� �D�	�  	,�� ��< 

5�D� ��� �D���� �@��O F���$ �"���.  

  

��� 	
  

  �-���	� ���	,� ��� �� IQ��V, <��-   ����	6� ��  �	"

��		�   �		������ P�		�-� �		�)Randomized double-

blinded placebo-controlled trial  9�� �	� I� ��� (

99  �����			� ��Bb			� 9����  Bb			�I � II ASA 

)American Society of Anesthesiologists(�  <" ��

35-18 �9�����		� <�		��� �P�		" 
�		� �MA,�		�  <		")

MA,��� 40 -36 MA,�� �(I�jD�  � �	
 � �A
 ��� ��	= �� 

150 � ���� �� 180 ���"�  ��,���� I���  ��8	"�< �e�� 	�� 

!K� �� &�� �k"��P�- ������   .�� 
�o��  

IQ��V,  �	W�� 9  ���	� ��9 H 	=D�4�  L�e	=��� 9 

e�8H� � ���I� 9  L�M=��� ]b;� ���	,  �	6��Y   ���	


 � !����� A��I 9 !���   �	W� I	Q��V, �� ����--��!  

I��D��  p;� ��.  

 9�D���Q,   I	Q��V, �� q��	;    �	H �MA,�	� ::,�	�

  �L�	� �	[�� �MA,�� �� �V;   ��	Q�, �MA,�	� � �
�	f 

)2Kg/m 38 > BMI) (Body mass index �(
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��
 ��� �� ��� ��� �� ������� �� 	����� � ���������� �  �������	 
�� 
���� ������ � 

9��		��� B�		��A, !		���� ��		�s���� 9�		D  h�		�1  �2� 

�
����� ?�&�" 9�����H��      9�	D���� �	� ���	, 5�	6,

 ��%,�� �������A��s�e���D� � I� b�������9�D9   <,8	,

��  � I	��� �D� ��	�9   L�	=� P�	�-��     � t�	� ��	; ��	=�

�����9 �D9 @A
� - 
��$�� QW��! ��[Q��9 u�� @R�Q�� 

		� Y		��7 �� 38 �I		O�� f��		
 !		��j$� � ��		"��� 

"���&��� $�-�,�! ��&�� �k"���P�- ����; h�
�89 

���� ��< :�$ ���O� �� Pb�;� ���D�,�- 	��  �	��� 

� ���� I� �o��8 L�������D9 ��;� .�����  

I		�D 9  ����		���8   :		�$ �� :		@
 !$�		"NPO  

)Nil per os (.���� I���� IM�  

�� ��, <���   ����	
 a	@R ���,�� #��, 1 �2 � 4  ��

#��, 1/3 � 2/3 .�� 
�o��   L�	K� �����	, I� 9   ���	����

���� ��� � h�E� ��� �� L��� `��, . :@
   h��	� ��

�		� �		&� �cc/kg 15   ��		��t �		M-��37 I		O�� 9 

����" ����  5�v30   I	[�
�   !$�	" �	�cc/kg/h 2   I	�

I		�D 9 �		� a		��8� ����		���  !		K� <�		-O � ���		, �

 >-�������, P��Q,�&�� w��H) �9��,  P��-�  �	���,���

��=�  ���;2 ���
 (
������������e�� ��� �-����.  

l/min 5   ��	��H �� ���+ �"�, a��R �� �4�&��

.�� I���p� ���, 9��� ������  �	�    �� P�-��k	"� �	&�

 xV		"4L-3L  L���		� P�-��k		"� P�		�� �		� 9 25  � ��

I�&=� !�QW� .�� 
�o��  

98m, #��, q��; �� wH- ���� � 5�j� �$�%� �

ml 5/2  <�������H��5/0 �+��  5�v10   !	EO I���X

�� .�� a��8� �&�     9�	AEH I	� IA	+��b� ���, wk"

 � �	� L���;�f yf       !�Q	W� �	��m� �	� ��	��� �	"

 �!%�20-15  � !��� ���
 a�� xV" �� ��t�� IO��

z�D .�=� a��8� ����� I� ��� �W 9���� I���  

     �			�� I			� �			&� {�			A� xV			" <�			�Q�

Bilateral pin-prick test   |	; ��Mid-clavicular 

�� 
�o�� � �&� {�A� xV" I� ���,� I� 4T  ���"�

��u  :�$ .��  

 ��	� ��&e� ������� 
��� �� :�$ ��-e� �   
�	��

 I	�t �� |"�� :�$ P�R �� �������   I	f��H 9  }��

 � I-�	" ����� 9�� ����O  � �	D�H     ��	� I	�t �	�

���� L����H. :�$ ]��� 9�,� 8��   �	� ��23   I	O��

.�� I���� IM�  

 ���+ I� ������� wk"����6�  ��"  `�� I� �

 �� �e� ��I"  L���33 L�j� 9  ��	��  �	�    h�	� B�	"�

:�-���� ���
 ���� �� 9��M=�H 9����    

 L���D :mg/kg 15/0 �����,�8�� +  <���" P�,��

�� cc 4  

 L���P :mg/kg 50/0  <����H+    �	� <���	" P�	,�� 

cc 4  

 L���C  :(�D�� L���)�� <���" P�,�� cc 4.  

��&e� :e� �S� �� �D����   � ���	� 9��	"   9��	�

" �� �� ��-��R��   ?	D � �D���, ?D) IQ��V, ���� ���

(���E�� <�66%�,�   L���	� �	� �D����� �� 8��,��	�  �

Y&f�� �������  .���	� 9��p�    �� :-	"�H � ����	���

#			�O ��			$bR� 9�� �  L��			� h�			� �� �			$bR�  

.�-����� �������  

 F�$�� � 5�� �-� y,b� �� �Q�15 -10 ��X��I 

�� :e� I� �D������9 �8��a :�$ �� �Q� � ����� 

 |"�� ��� 
����� t�I ��H9 %�� ��H�L�   � �	�

����� � I�����e9   P�	[���� !	�� �	,� .9 �� ���	e9 

���9 
��� ������� ���&e ��� � ��  �	� 23  I	O�� 

IM� I���� �� � �� D�z "��IA 9     ��	R I	� ���	,��

��� I�����O9 ������� L��j�"� �=�I�D . 9 �� ����	� 

!		@
��, �		D9 ���		"�H9 P�		�Q,  �� :		�$ �� �		Q�
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������� 	�
��
 ��� �� ��� ��� �� ������� �� 	����� � ����������  �������	 
�� 
���� ������ � 

���!�� .�����  

�� I�D 9 ��������   I	��H ��8	�, 9  �	D��,���H   :,�	�

   �����	"��� � ����	&�" ��	; ��=�  !$�	"   �wj-	�

YA
 ����W L��� � 9 ��� L�	�� � 9    �i��j�	"� � h�	E�

L��� 9 L��� � ��� 9  �����  ���;�� !@X.   

L�					�� 9   ��					�Q, B�					"� �					� ��					�   

)Crassly and Mahajan(  �� ���		@$1: ��		� ��		@� �  

2  �	D �	� �V�K, <=e���&������� �� <=����A�H : �� 

���b�$ !���Q� ���� 3 �� �e� �� ��b�$ !���Q� :

L��		� ���b		�$ 9�		D 4� F�		@[�� ��		O� :  !		���Q�

 �b	�$ L��� �� �� 7�� �� ��b�$  �5:   !	���Q�

I�D �� �b�$ ���� 9 !�&
 ��� 9�D  ���)16.(   

L���  9    �	� ��� ���	� Y	���� I� L� �� �j+ �� ���

    L��	� I	��o� ��	-� �	� ��� I� ����� <�����  �!	"� 

L��� 9       �	� ��� ���	� Y	���� I	� L� �	� �j+ �� h�E�

  ��	-� �	� ��� I� ����� <�����   L��	� I	��o�   �!	"�

L���  9 ���;  ����� ��1   ����	��D � ���	�� b,�	� :   

2:  �L���  ���;3:      ���	� ��	+ �	� I	� I�&� ���=f

�, ����� ���� 4  �	e�8�� ���K� �� I� I�&� ���=f :

�, ����� ���  �5 �e�8�� ���K� �� I� I�&� ���=f :

��� ����� ?D ����, � ���� )17 .(  

�� :@
 IA+��b� wk" �� 
�o��  !%� 9��) �&�

�� 
�o�� �� �Q� IA+��b� �(:�$ ��&� 5 �Q� I[�
� �� 

�� 
�o��    �	Q� � :	@
 ��	&�  ����� 8��	o� ��  L��	��� 

.���		� !		@X �		D��,���H <�		-C�D  I		� ���� ��		� ��

 9���	e�� I� ���� �� �Q� � 9���e���   �	D10   I	[�
�

 !$�" �� �� ��������S� ��  ��O��i��j�"� ���  �	Q� 

�� �:�$ ������� F���$ L���  9 ���� L�	��  9 �h�	E� 

 �����    ����	"��� � ����	&�" ��	; ��	=� �  ����	W

Y		A
 �,Sadation score RR )Respiratory rate �(

BP )Blood pressure �(HR )Heart rate ( �S� !K�

�-���� ���
.   �	� ��	, P�R <�-C�D    P�	R � �	&�

.�� !@X ������� 
��� :�$ ��,  

D�<=-��k " ��=� !��)����&� I� � 	�� mmHg 100 

�� 25 " ��=� �� 7D�� �+������&�     ��	=� I	� !@	&�

�H�I 9 ������ �� (�!j �AEH I� ���,9   � ��	� �y	f� �	M- 

�� ����t��9  �mg 5 �����< ����9 ��,�� ��.  

 ��� I� YA
 ����W ���Q� !��55   �	� I	[�
� �� I��W 

 8��		o�mg 01/0  <�H��		�� ��� 
���		A�� �		D 9��� I		�

.�� ��,�� 9����  �� ���L���  93 �� 4   7�	� I� 9��� ��

 ��15��=� P�R I[�
�� �� mg 25   h�	E� �9���� <����H

 L�		�� �		� 9 ����		=  ��3 � �		�8 i��j�		"�  �		�mg 10 

H�A���,�,���� �� 	��9� ���   �	�Visual analog scale 

)VAS ( �� ��=��3  �	�   8��	o�gµ 50   9�	��� :	����-� �

.�� ��,��       � ��	Q�� ���	Q� � ����	��� 9�	D���� 
�	��

 !@X ��=��8�,�����.  

L���    �		�� I		� �		D
�		�  ��8		��SPSS I%		&�  920   

)version 20, SPSS Inc., Chicago, IL ( 8���		� 

���� . �� ��,� ANOVA )Analysis of variance (

I&��[, !EO 9 L��� <�M���,  <�� ��� 9�DI"  L��	� �

 ��,�  ��2
χ  !EOI&��[, 9 �j�� 9�D��m�,-   ��	"�

 <�� I	"  L��	� �  ��  ��	,� Kruskal-Wallis   !	EO

I&��[, 9 L��� I@�� 9�D  <�� 9�I"   .�	� L��j�	"� L��� 

050/0 < P -Q,� �� I���� �S� �� ���.    

  

���
	 	
  

99 �� ���� ���� ��  .���	� I	Q��V,   <�	� I	�D 9   ��	��

�<" �S� �� ������ ��MA,�� <" ��
 ����  ��, P�R

��    �� :	�$ ��	, P�R � �&� I	"   L��	� ���	j� 

-Q,�  !	���� ��O� 9��� )050/0 > P ( P��	O) 1(.
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���� 1. �	
�� 
	�������	
�� ���� �� �� ������ ����� �
  !"# �� )33  =n ���� �' (���(  

  ���	������ ����  ������ ����   �����
	�  
 �����P  

  ����	�� ± �	��� ������  ����	�� ± �	��� ������  ����	�� ± �	��� ������  

�+���, -� (��� ) 70/0 ± 80/38 80/0 ± 60/38 01/0 ± 50/38 37/0 

-� (���) 10/3 ± 20/28 30/4 ± 80/27 40/2 ± 50/28 56/0 

�1% ($!23�"4) 10/3 ± 00/81 40/2 ± 00/82 30/3 ± 00/80 61/0 

�5 �����) (!��  10/3 ± 00/163 10/3 ± 00/164 40/3 ± 00/163 76/0 

6�7 8�� �39 (�:"5�) 70/7 ± 70/46 30/10 ± 50/47 70/11 ± 60/51 14/0 

�; 8�� �39 �<, (�:"5�) 40/30 ± 90/107 70/30 ± 20/105 00/23 ± 90/106 93/0  

���j�  <�� �DI" �-Q, L��� ��@� ��� )050/0 > P.(  

  

��<  L��� I" ���	,   �I	Q��V,    ��	; ��	=� �	S� ��

"����&� � �����"���     �Y	A
 ����	W �wj-	� !$�"

IO��9 8�  �������b9 � ����k���  ��	,� �� �	D9 

,) �A�%,���8 �H�I �� �7%� IA+��b�  :	@
 ��  
�	o�� 

��&�� ��)9     
�	o�� �� �	Q� IA	+��b� �(:�$ !%�

�� 	&��� 5 
�� I	[  �	Q� ��  
�	o��  	�� 	&���   � :	@
  

�o� �� �Q��8 ����� � I� ���� ��� �� wk"����e9 � 

�Q� �� ���� I� �����e9 �D 10 
��I[ �� ��  !$�	" 

			-Q, ���			j�����9 �			=� L�D�			=, )050/0 > P (  

�O)� P�2  �3 .(  
  

���� 2.  �#	�� +�, ���	
�� ���� �� �� )33  =n ���� �' (���(  

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

  SBP RR HR SBP  RR  HR  SBP  RR  HR  
Tb  0/10 ± 0/109  5/1 ± 75/15  5/13 ± 4/88  3/9 ± 2/109  3/1 ± 3/15  06/8 ± 8/86  5/14 ± 4/109  5/1 ± 9/15  5/13 ± 5/89  

1T  4/10 ± 3/134  01/0 ± 5/17  5/12 ± 4/104  5/11 ± 7/132  0/1 ± 2/17  2/16 ± 2/105  0/14 ± 4/135  0/1 ± 8/17  0/19 ± 3/105  

2T  6/17 ±0/122  01/0 ± 6/17  5/18 ± 0/101  8/14 ± 0/120  0/1 ± 3/17  6/18 ± 0/99  0/17 ± 5/127  0/1 ± 0/18  8/17 ± 0/101  

3T  0/19 ± 0/104  2/1 ± 5/17  6/22 ± 0/98  3/1 ± 0/107  1/1 ± 2/17  8/22 ± 0/102  0/22 ± 1/109  1/1 ± 7/17  9/27 ± 0/97  

4T  9/15 ± 6/111  2/1 ± 2/17  4/19 ± 0/96  6/13 ± 0/112  1/1 ± 1/17  7/22 ± 0/100  5/14 ± 0/113  3/1 ± 4/17  0/20 ± 0/97  

5T  6/13 ± 0/109  3/1 ± 1/17  4/17 ± 0/98  0/14 ± 0/113  9/0 ± 7/16  4/16 ± 0/102  1/31 ± 6/110  3/1 ± 4/17  1/19 ± 0/98  

0T  5/15 ± 9/111  4/1 ± 6/16  0/16 ± 0/87  7/12 ± 7/109  8/0 ± 2/16  6/14 ± 0/85  1/1 ± 8/16  9/11 ± 6/116  8/13 ± 1/86  

10T  9/14 ± 0/113  3/1 ± 5/16  3/17 ± 0/14  3/11 ± 0/111  8/0 ± 2/16  0/15 ± 0/82  9/0 ± 3/16  6/11 ± 2/115  8/12 ± 1/84  

20T  4/16 ± 0/112  3/1 ± 5/16  5/15 ± 7/82  2/11 ± 8/111  9/0 ± 3/16  5/15 ± 6/80  9/0 ± 5/16  0/12 ± 7/114  9/12 ± 6/83  

30T  0/13 ± 1/116  3/1 ± 5/16  9/16 ± 0/81  6/10 ± 7/113  8/0 ± 4/16  8/14 ± 3/79  8/0 ± 4/16  6/12 ± 1/117  3/12 ± 2/82  

40T  1/13 ± 1/117  2/1 ± 4/16  4/16 ± 4/80  5/13 ± 0/117  8/0 ± 3/16  8/15 ± 0/80  8/0 ± 4/16  1/11 ± 2/118  2/12 ± 3/83  

50T  8/14 ± 0/117  0/1 ± 3/16  7/15 ± 7/78  5/11 ± 2/119  0/1 ± 4/16  7/14 ± 2/79  9/0 ± 5/16  5/10 ± 2/119  7/12 ± 3/81  

60T  1/14 ± 3/118  0/1 ± 2/16  3/16 ± 2/78  0/11 ± 2/118  9/0 ± 3/16  0/15 ± 6/80  8/0 ± 4/16  7/10 ± 4/119  9/14 ± 1/83  
HR: Heart rate; RR: Respiratory rate; SBP: Systolic blood pressure 

L��� ��, ���+ I� �D�<�M  �L�� ���� ���Q, 5��K�� ��� d�-Q, ���j� L��� I" <�� ��,� z�D �� !���� ��O� ��� )050/0 > P.(  

:�$ <�� � :@
� :Tb 7%� �� I��H ��8�,d 1T: �� 
�o�� �� :@
 IA+��b�  9��) �&�(:�$ !%�d 2:T �� 
�o�� �� �Q� IA+��b� �&�d 3T: 5  
�o�� �� �Q� I[�
�

�� �&�d 4T :���� 8��o� �� :@
d 5T: �Q� ���� 8��o� ��   

9���e�� ��� 0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30  I[�
� I� ���� �� �Q�

9���e�� d40T: 40 9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  
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���� 3. ���� ( �-�"� � (�.�� 
���� ���	
�� ���� �� �� )33  =n ���� �' (���(  

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

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

Tb  3/0 ± 8/36 8/0 ± 1/36 3/0 ± 7/36 6/30 ± 0/36 2/0 ± 8/36 5/0 ± 2/36 

1T  5/0 ± 4/36 0/1 ± 6/35 4/0 ± 5/36 7/0 ± 0/36 4/0 ± 6/36 8/0 ± 8/35 

2T  5/0 ± 4/36 9/0 ± 9/35 4/0 ± 5/36 8/0 ± 0/36 4/0 ± 6/36 8/0 ± 0/36 

3T  5/0 ± 3/36 8/0 ± 8/35 4/0 ± 4/36 8/0 ± 9/35 4/0 ± 5/36 8/0 ± 9/35 

4T  5/0 ± 3/36 9/0 ± 7/35 4/0 ± 3/36 8/0 ± 8/35 4/0 ± 3/36 8/0 ± 8/35 

5T  4/0 ± 3/36 9/0 ± 7/35 3/0 ± 2/36 7/0 ± 0/36 4/0 ± 3/36 7/0 ± 7/35 

0T  6/0 ± 9/35 7/0 ± 0/35 5/0 ± 8/35 6/0 ± 2/35 5/0 ± 8/35 7/0 ± 1/35 

10T  6/0 ± 8/35 7/0 ± 1/35 5/0 ± 8/35 6/0 ± 1/35 5/0 ± 8/35 7/0 ± 1/35 

20T  8/0 ± 9/35 6/0 ± 2/35 5/0 ± 8/35 6/0 ± 1/35 5/0 ± 8/35 6/0 ± 2/35 

30T  6/0 ± 9/35 6/0 ± 2/35 5/0 ± 8/35 6/0 ± 1/35 4/0 ± 7/35  6/0 ± 2/35 

40T  6/0 ± 8/35 6/0 ± 3/35 5/0 ± 8/35 6/0 ± 2/35 5/0 ± 8/35 7/0 ± 2/35 

50T  5/0 ± 7/35 7/0 ± 2/35 5/0 ± 8/35 7/0 ± 2/35 5/0 ± 8/35 6/0 ± 3/35 

60T  6/0 ± 8/35 7/0 ± 2/35 5/0 ± 8/35 7/0 ± 3/35 6/0 ± 9/35 6/0 ± 2/35 

L��� ��, ���+ I� �D�<�M  �L�� ���� ���Q, 5��K�� ��� d�-Q, ���j� L��� I" <�� ��,� z�D �� !���� ��O� ��� )050/0 > P.(  

:�$ <�� � :@
� :Tb 7%� �� I��H ��8�,d 1T: �� 
�o�� �� :@
 IA+��b� (:�$ !%� 9��) �&�d 2:T �� 
�o�� �� �Q� IA+��b� �&�d 3T: 5  I[�
� 
�o�� �� �Q�

�� �&�d 4T :���� 8��o� �� :@
d 5T: �Q� ���� 8��o� ��   

9���e�� ��� 0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30  I� ���� �� �Q� I[�
�

9���e�� d40T: 40 9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  

  

 �� <��, �S� �� L��� I" 	���8  ���	;  ���	� � � 

xV" {�A� &��  ���	j�  	-Q,����9  L�D�	=,   �	=�

)050/0 > P.(  

L�		�� 9 ��		,� �� ��� �		D L��		� I		" �� ��		Q�, 9

���j� � �� I&��[,  ���,� z�D �� �D�-Q,  ��� �	���@� 

)050/0 > P( P��O) 4(.  

  

���� 4. ��
0 ( ��� ���	
�� ���� �� �� �� (��	1�� )33  =n ���� �' (���(  

�	��  ���	������ ����  ������ ����   �����
	�   �����P  

0T 75/0 ± 25/1  0 ± 00/1 50/0 ± 15/1 15/0 

10T 62/0 ± 15/1 0 ± 00/1 72/0 ± 18/1 34/0 

20T 64/0 ± 31/1 28/0 ± 08/1 47/0 ± 18/1 17/0 

30T 83/0 ± 37/1 53/0 ± 20/1 72/0 ± 27/1 62/0 

40T 60/0 ± 21/1 84/0 ± 35/1 52/0 ± 27/1 71/0 

50T 67/0 ± 25/1 84/0 ± 35/1 83/0 ± 51/1 39/0 

60T 42/0 ± 12/1 44/0 ± 14/1  63/0 ± 30/1 38/0  

L��� ��, ���+ I� �D�<�M  �L�� ���� ���Q, 5��K�� ��� d��� I" <�� ��,� z�D �� L�-Q, ���j� !���� ��O� ��� )050/0 > P.(  

0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30 9���e�� I� ���� �� �Q� I[�
� d40T: 40 

9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  
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���� 5. ��
0 ( 3�4 ���	
�� ���� �� �� )33  =n ���� �' (���(  

�	��  ���	������ ����  ������ ����   �����
	�   �����P  

Tb  03/0 ± 17/0 0 ± 0 0 ± 0 36/0 

1T 06/0 ± 24/0 0 ± 0 0 ± 0 13/0 

2T 06/0 ± 24/0 0 ± 0 0 ± 0 13/0 

3T 06/0 ± 24/0 0 ± 0 0 ± 0 13/0 

4T 03/0 ± 17/0 0 ± 0 0 ± 0 36/0 

5T 03/0 ± 17/0 0 ± 0 0 ± 0 36/0 

0T 28/0 ± 77/0 0 ± 0 45/0 ± 93/0 *03/0 

10T 09/0 ± 30/0 0 ± 0 30/0 ± 72/0 *02/0 

20T 18/0 ± 64/0 0 ± 0 30/0 ± 72/0 *04/0 

30T 12/0 ± 42/0 08/0 ± 28/0 12/0 ± 33/0 89/0 

40T 17/0 ± 21/0 05/0 ± 23/0 31/0 ± 59/0 13/0 

50T 18/0 ± 92/0 05/0 ± 23/0 28/0 ± 58/0 37/0 

60T 0 ± 0 02/0 ± 17/0 15/0 ± 56/0 16/0 

L��� ��, ���+ I� �D�<�M  �L�� ���� ���Q, 5��K�� ��� d �� I" ��,� 9���e�� P�����j� L��� I" <�� �D �-Q,  ���) �����050/0 < P.(  

:�$ <�� � :@
� :Tb 7%� �� I��H ��8�,d 1T: �� 
�o�� �� :@
 IA+��b� (:�$ !%� 9��) �&�d 2:T �� 
�o�� �� �Q� IA+��b� �&�d 3T: 5  
�o�� �� �Q� I[�
�

�� �&�d 4T :���� 8��o� �� :@
d 5T: �Q� ���� 8��o� ��   

9���e�� ��� 0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30  I� ���� �� �Q� I[�
�

9���e�� d40T: 40 9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  

  

,���M�< L��� 9 I�D �� ���9 ��,� �D],���8 �H�I �� 

�7%� IA+��b� :@
 ��  
�	o��  	�� 	&�� ��)9   !	%�

� 
�o�� �� �Q� IA+��b� �(:�$�&��� 5 
��I[  �	Q� �� 


�o�� ��&���    �	o� �� �	Q� � :	@
�8 �����  wk	"  ��

� I� ���� �������e9 � I� ���� �� �Q� �����e9   �	D

10 
��I[ �� �� !$�"[    �	� I	&��[, L��	� I" <��  �

 �� ����� P��O5 !"� L�, .  

 L��		� �� :		�$ �� �		Q� ��		� ��		� � ���		� ��8		�,

 L�	--� !����� 9  � <��	��H     �	� I	&��[, �� �����	�,�8��

 L����D�� ��� ���� ��, I��L��� <�M 9    Y	���� I	� ��	� 

03/0� 27/0  �15/0 �� I@"�K,  L��	� <�� ���j� �   �	D

�		-Q,  ��		� ���)005/0  =P.(   ��		Q�� ���		Q� � ��8		�,

    ��	� P�	�-� !	EO <��	��H !�����    !	����� L��	� ��

L�--� 9 � <����H �� ������,�8��   L��	� �� I&��[, �D�	� 

���j� � ��� ����  �D�-Q, ��� ���) ��006/0  =P(.  

@��O F���$ �S� �� L��� I" ���    !	��) �	D����

 !�� ���; ��=�����W 
A"�H� �Y��� &j-���   h�	E�

 (i��j�"� ����j��D -Q,�) ��@� ���050/0 > P.(  

  

)�*  

  I		&��[, !		EO I		Q��V, <		�� 9 		�n �		���b����H ��X

   �	Q� ��	� �� 9��M=�H �� 9���� <����H � �����,�8��

�� !K� ���e�� <=e" <���8" :�$ ��   P�-��k	"� �&�

 �� 
�o��  �	"��� <	�� �� :+�� ����� a@R I��   ��8	�,

 L��	� �� :�$ �� �Q� ��� ��� � ����  9�	D   !	�����

L�--� 9 � <����H  L��� �� I&��[, �� ������,�8���D�� 

L��� <�M���, .��� ���� 9  Y	���� I� ��� 03/0� 15/0 � 

27/0 �� I@"�K,.  
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     <��	��H !	����� ��	Q�� ���	Q� � ��8�, <�-C�D

��		� ��		,�� !		EO  !		����� L��		� �� :		�$ �� �		Q�

L�--� 9  � <��	��H      L��	� �	� I	&��[, �� �����	�,�8��

�D�� ���j� � ��� ���� �-Q, �D ���� ����.  

  ���  ���Q	W� I	� :�$ �� �Q� ���   !	"� L�	-D�� 

�4�&�� 5�6, 7��8�� I� �o-, )600-100  �	+���( 

���� 7��8�� ��@A
 L� ����� 7��8��  ��&�� 9� �<��	� 

<�,  P�e��� 7��8��  �`��	� �� 9�D    ��	=� 7��8	��

�I�o�O :;��     :;��	� � ?	=f :	;�� ��=� 7��8��

�, �@A
 � ��; ��=� >-�������, �� ��� )18 �3(   I	�

� � Z��, ������� \$��n  �� Z��	, ��;�� �� ��;

�, ���"����� .���     �� �	��� �  �� 9��M	=�H <�����	-�

�� �Q� ��� .��� I���� �S� �� �� :�$   P�-��k	"� �&�

�, �� ����� Io���  !A$ I� ��� 98��, 9�,� 7D�� 9

      ��	� ��	=� �  P�	@�� I	� � ����k�	" ?�&�" {�A�

  !	"�H L�� �� ����� ���� !"� �� � �V�K, ]��$

   �	� 9���	e�� �� :�$ ]��� 9�,� ���� ��" !A$ I� ��

  <�	-C�D .���� ���� !$�" �� 9���� ��Q��, 8��o�

9�,� ��� �� P�AK,  �	��� ��" �$�%� �&��   \	$��

    �$�	%� ��	-R �� ����	&-"�,�� 9�D���;�" ���K�

�, ��� )19(.  

L�� ��D9 ��8�e� H�M=��9 �� ��� �Q� �� �:�$ ,�

" �� L��j�"� I� �����?�&�D9  L�	--� 
��9    
�	� ���	D

�D�--�9 =����� IO�� �j�9     � :	�$ ]�	�� ����	�

�����e9  �� ��25  I	O��9  ���	"�  ���	�  �� L��j�	"� �

t �� }���I ��< :�$ � ��H9  I��	W� �� �� ���	e9� 

7D�� !$�" �o��8 �,���Q ����9 � �o��8 &����8 

I� :e� 
�� � ��R�, L���� ���?E, ��-f �D . �	��< 

L�� H�M=��9 �� ��� �Q� �� �:�$ `�� �� L��j�"� �	D9 

������ I-,�� .!"�9 "��Q� �� �D���� �-��, �H 	���< � 

�		"�� �D��		%, ���-�)		��: ���-j� 		�: � ���-��		"�: �(

�
��		H�8��� ��A�		����< �		&�����< � �����		�,�8��  �		�

`��8� B�"�  �	D H ��� M	=��9 �  7D�	�  ��	�  �	Q� �� 

:�$ g,L��� �X�H .������< �� P�R :�$ � �Q� ��  :	�$ 

!EO H�M=��9 � ��,�� ��� �Q� �� :�$ I�    I	��� ��	�

� .!"��I� 9 �H ��$���< ����9 6 -4   � !	"� !$�"

,�H �� �  ��� �� �� �����M=��9 �� ��� �Q� �� :�$

�D9       �	o� I	f �	�� .��	� L��j�	"� |	"��, � L�����8 

�D��%, :@
 �� :�$ ,�� ������ ��	o  ���	;  ���	� �� 

 			&j-� F���			$ � `��			; �i��j�			"� �h�			E��  �

���D�,�-�� �-� � �o-, I� n�;�� �� ;���� �� ��	� �� 

�����		e9 ��		� �� .		�� [K�		�a �I��		=, �		o��8 

���H���b		�� �H		���<  		�E, 7		[� �?		� ��� �		��  ��

H�M=��9 ) !"� I����� :�$ �� �Q� ��� ��20.(  

 L�		���� �		� �		X� a		��R �� �D��		%,  9�		Dµ � к 

    I���	"  7��8	�� \	$�� 9�	�s��H�� 9   �	, ��	�  .���	� 

L����� 9 к    L�	���� I	� !@	&� 9��s��H�� 9 µ   7	[�

?E,   �� 9�	�   .���� ��	� �	� I	A��[,     �	� ��	=�� <��	��H

L����� 9 к   �� I��	=, ��� �� ��E� � ���� ��&����  �X�

!&����    L�	���� 9�	D 9 µ   �<����	, �	-��,  �:	����-� 

:����-j�  � �:����-��" �� ��� �, ��E, .�-�   �	X� <�����-�

�W L4�� ���  L�	���� �� �  �X� �� |@��, <����H 9 9 к 

�, 9��s��H�� ���� )21 �15.(  

��e,�&������ ?� ���M �� ����o  ��	�  �	Q� ��  :	�$ 

Y� � ���X ����I I� T"�H ��E���� R� :�$ � ���   ��	� 

�,��D����9 ��E����  Y	�  L�	--� Z@	[-, � ��9   ]��	$

 	&� �� �����,�8�� .!"����9 ��  	"���� �	D� ���� 	��� 

IO��9 K, ������V� 8��, �9  7D�� ��,�  �	D�  �

��E��� T"�H�  ��@E� ��,�  �	=%�     �� �	Q� ��	� � Y	� �

 7D�� �� :�$,� �D� )22 �11�o� .(�8  :	@
 ��  :	�$ 
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�����,�8�� -C�D�< ,�   :	�$ �� �	Q� ��� � 
��� �����

�O � �D� 7D�� �����  ��	; K,� 	V�  �	Q� ��  P�	�$� 

���O� �A�%, �� �� IV"�� 9 ��E, �X�9 ��� �	� `� 	�� 

�,��D����9 ��E���� ��@E� �=%� )24 -23� .(�I� 9  ��$

�� �����,�8����9  ��"bH ��5/4 -3 .!"� !$�"  

�"��� �� �����,�8��       ���	" �	� ��	@��� ���	� �	D

:,��$ <" ��S�� w-O� :�$ ��, P�R � :�$ h��� 

 !	"� L��� ��E, �� ��� )26-25 .(    �� ��	O� <	�� �	�

IO�� <�� ����j� ���Q��V, ���" 9   ��	V�K, �����

 ������� � 98��,IO�� 9   98	��, � �V�K, �����
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Abstract 
Background: Postoperative shivering is an important complication following spinal anaesthesia. It is 
interferes with monitoring devices distressing to the patient and increases oxygen consumption. The 
aim of this study was to compare the effectiveness of pethidine and dexamethasone in the prevention 
of postoperative shivering after spinal anesthesia for caesarean section.  

Methods: In this prospective, randomized, double-blind study, 99 obstetric patients with ASA I–II 
(American Society of Anesthesiologists) undergoing elective caesarean section under spinal 
anaesthesia were randomly allocated to one of three equal groups: Group D received 0.15 mg/kg 
dexamethasone, Group P received 0.5 mg/kg pethidine and Group C (control) received normal saline. 
The drugs were given intravenously immediately after delivery of the infant with recording of axillary 
and core temperature and vital signs in several time intraoperative and every 10 minutes in recovery 
room. The incidence and intensity of shivering, number of patients received pethidine, sensory level, 
pain (in visual analogue scale), and side effects (hypotension, hypertension, tachycardia, bradycardia, 
sedation, nausea and vomiting) were also recorded. 

Findings: Incidence and intensity of shivering were reduced in groups P and D compared to group C 
(P < 0.05). The means of shivering score were 0.03, 0.15 and 0.27 in groups P, D and C, respectively. 
Receiving pethidine to control shivering after the surgery was significantly lower in groups P and D 
compared to group C (P < 0.05). There were no significant differences in vital signs, axillary and core 
temperature, sensory level and side effects among all groups. 

Conclusion: The prophylactic use of 0.15 mg/kg dexamethasone is effective for shivering prophylaxis 
in women undergoing cesarean section under spinal anaesthesia. 

Keywords: Shivering, Spinal anaesthesia, Dexamethasone, Pethidine, Caesarean section 
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 �1	$�    ��Ey� @��� ���   ��3�G ��))40   (���x

    ��
 K	�$N� p	�?� ���� �+ 3��
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 � 3�/0� �Ey� @�� ���
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 ��	?7 U� F��7

       6/���� �&��
 @��� >��� .3�/�0� (]p��+ @	�$�0��)

���� ���� M$T& �+ 6�& IZW �
 .�0�� M���� ��  ��
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�� >��� 6��& �


 ���	�   �� ���
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    �# F�W&� �
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      ,���& 6��& � (��1	�� K�/�0��+ >��� �	
�� O�E/G&)

 �1	�&�� ���k M
	��# �� �� ��    �& 9�Z�7 ��
 .����

    R�	�C ��
 ����%(� �?�����	� ,��	 ���+�� �S�

 93���&� ���� ��3���# ������
 �/���� �����  3������ ���� �&

)Feathery filamentous(     9[��� ��
 ,��$+ I&�l& ��

��$+       ��
 ;Z<�C& �� ��+ ���& 93� 93�� ,��8+ ���

 �&	�7»����) «Feet�� �/W��� (  ) 3�	��29 ,23 ,17 .(

�� ��8)     93����� �&��
 ��+ ,�3��� M+�� �
 @x �  �

     O	��+	+	/\��+ ���%(� �&���
 9[���� ���
 ,K	��0\+
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 �7��(�
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 ,���       Z��0E$+ 3����� K	�0\+ 3�
&� ����

   .3�	�� ��/��� 9�E/�& ���%(� �
 ��& 6 %� ,���	�	��

��/+�
 ��& 9�&3�& @��8B U� ��   &� ����%(� �  � 3���&�

��&	
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& �1	$��� F�W&� ����  �����

      �����	\��& 3��1	) ���� ��
 ��'N�� ��	') �
 ,(9���

���7	%L� U��� 3��
&� 9�� ������
 � � ���1	1  F ��� �&
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9�&	�� �
      �& "��
 ��
 � ����/�+ �1	$�� �700   ���	�
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 ���	%� �� ,��3��	\��� �� ����	\�&    ���8) f	�3�� �

 >�� �
 93�Weber �� ��� R�'(�� �&�&� :3���
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 � �	�  �/?�    .���& 9�E/��& F�
��

  9�&3���& ��	��
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 6/�&�) ���%(� �&�
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  �E0� �
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9�&	��      !��� � "�(
 �� ��
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 9�E/�& F
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 9�Z��7 .����& ]	��W
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)Cresyl fast violet.��& ( q���  ,�0���	:�&� ���

  ��� �� ���
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 (���i��
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 ������^����+��µm 4-2 �%����Z�	/0�� ,
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Abstract 
This review article aimed to introduce the artifacts and precisely assessment of fungal elements in 
medical mycology laboratories that helps physicians for an appropriate therapy of fungal infections. 
Artifacts including mosaic fungus, oil drops, red and white blood cells, bacteria, and parasites are 
common causes of false positive reports. Accurate detection of these artifacts by laboratory personnel 
is a significant factor for decreasing false positive results that lead to a good management of fungal 
diseases. Studies like this can also helpful for epidemiology surveys that follow the prevalence of 
fungal infections. 
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