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����9"DV �����&'( Z����� 4 ���� 0-   ������( "������

�W������+R< $ ���`  B"���c�A 4�2����%� 	� 4���� 4 

��D]� "��� �2� )16(.  

 0��� 	� ���p�miRNA 4	�'�� O� 4	��%� 	�  O� ��2 

4	�'�� 
&'# "DV 4�2     !0�3�� "�D��� B"��c�A �&��(

S���- 4	���'�� $ �)��W( 4���2 ���)&< 4���2-  ���<$�(

�� B"� B"2�\� )17(. 8	�79  4�2 B��� 0�\� ����

 
� ��miRNA  ���      ���M�� 	� ��'1� 6��� "�����

  ������ 4	�'�� .��� 2      
�� ����%5 a"�( 
�&'# O�

  	� $ �<���V !0-  ����� $ ������%�� "������ !������%��

B���%9 4�D+� .��  q�$ "�r�� $ 7��&9 O���'2 ��  

8	�79 4�2    
���I� ����� 
�� ��#��   Z���*$�A 4

 �����miRNA D( 
� 0�� ��%�O �]��\�  ��	�� 4���


��$� �*�� 	� ����� ��O�J- Z5��� 4    ��� o)���� 4�2

    
�c�2�� $ "�)� !:������A "�D��� �����   $ ��&��� 4

�� "��e� �	 ���V �*��  "D�)22-18(    ����� 
�V ��9� .

 �\� 
��9 ��� O� B��C�� 	� ;1�  $ ��W�U\� 4�2�]��

    	� �U�� $ �'#���1� ����2�� !
����$� 4�]������J


��'�   
��1� "��$	 �� 
� �� 4��9    B���'2 ��%A��� 4

  B"�D��'� 0���D( 
� 0�� .�� 4     B"�� ��*�+� ��*���

     0��9	� ��� _���7� $ a$�"�� :��'� 	� 
� ��   4��2

0�9	� ��� 	� ^����p� O� ����O�� !T&�U�    $ ��� ��2


U%�  4�2RNA 0�� 8��9  _��d����7�* s���5 !

�*�� 	� _�d�����A $    6���'� 
�� �	 0"� T&�U� 4�2

��  �	�P9)25-23(.  

�� 	�W�  ���miRNA     _�� 0���D( 
�� ��O- 4�2

 �3�)�	� 	�7��   ��&� 
�� 
�� .�D��     ������� ��]�� 4��2

�� �� !"D���     ��&� 	� 
���\� 4����&'( "�D����   4��2

 "D����� 
������ B"��� �	�$)26-25( ����� :���� ���� .

8	�79 �� !�2  O� 0���miRNA   	��ID� 
�� ���� 4�2

 .��� B��C�� ����� 	��- �	��  

 ��8$	 O� B��C��   ^��(�3� $ _����	�C����� 4�2

 ����� O� !����\�A ^�"D���%� 	� ����#��miRNA  4���2

 .�� ����� 	� Z���2! miRNA    	� 4"��&� 6��� ��

      !�����%�� ���$��� 
�&'# O� ������ T�&�U� Z5���

    	� �����%��  ���� ���� $ �<�V $ ���V 8��%9

  "�� 
�*�9 �I�)30-27( .103-miR    
�+��R� ���� 	�

   0- ������ Z���*$�A ^����p� $ �*�9 	��< H"2 �	��

��& 	�     Z���� ^	 B$��9 
� 	� 0�� 8��9 4�2

 ;�d	 �� ����� 6�A B$�9 !;�� B$�9 t�V �A ���PJ

)HFD  ��High fat diet    ��� ������ 
�� ��)� B$�9 $ (

 u��3 O� ����STZ )Streptozotocin  ���P�J ;�d	 $ (

."� �	�� t�V �A  

  

��� 	
  

16 ^	  Wistar  
��C2 6� ��P�    0O$ o���� ��� 4�  

gr 5 ± 150     ��� ^������5 ."�D�*�9 	��< 
+��R� �	��

   a��&( B�]�\��� ^�����5 O� 4	�"1]� 4�'D2�	 :��

hC< 	� 0�1C`� ���7A ) �	�"���� 4�23  �2 	� �"(

   
���V ��� B"�� ���D� ���3	 $ (hC<  ���	��� 4- 

 ���D�$	12 ."�"� 4	�"1]� 
�(�  


'2 ^	 4   ."����� �*��	� �+�)3 ���PJ ;�d	 �2

�� ����� .2 )D2T   ���of Diabetes 2 Type  u�)3 (

 Z�����$�AReed  7����� $ 0�	�����'2 $Srinivasan  $

    ��*�9 a��M�� ���7# ^����p� �� 0�	��'2)32-31( .


�C2 _� O� "+�      ��� ^������5 u���R� 4���� !4	�"1]�
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 !"�"# o�f�16  
� �*��W� ^	�` 
� ^	2   B$��9

�+�)3 ���PJ ;�d	 B$�9 _� ."�"� ;�%�� )NFD  ��

Normal fat diet O� Z�\�� (66  !^�	"�2���� "`	�

22  $ ��g�$�A "`	�12   "����� �*��	� ���V "`	�

 Z��� t�V �A ���PJ ;�d	 !�]�� B$�9 $15   "�`	�

��� !^�	"�2�25  $ ��g�$�A "`	�60    ����V "�`	�

 O� "+� ."���� �*��	�10 ^	 
�C2    $ "�"�� 0O$ ��2

  4���� $ �$����%&� !������%��  R�� $ ������� 7����&9

."��� B"�MD�� 0���� "�����%�&9  O� �D�����A O$�STZ 

)mg/kg 35 ) ^������ ����&f� 	� (4/4  =pH 
��� (

   u��	7� ������ ���5 	� ^	 
� �<�C` 0$	� ^	�`

$ "�     ;��d	 ."����� ��*��	� �	 �*�� �1D� "2�� B$�9

Bx�$ ���PJ 4  ^"� 
� B$�9 $�2    .��*�� 
����� 
�C2

 
����O$	 ������� ����J $ ������� �����5 	� 0���� 7����&9

  ����V �� ���PJ ;�d	 O� S��� Z��$�A ."� B"�MD

 ����A O$� $ Q��STZ    
�� _���7� ;���( O$�� 4��� !

 .�� ����� ;��(2 ."� B��C��  

��   ��������&9 O� B��C���� ���� 0���� 7����&9  R

BO�"��  ��� O� B��C�� �� a� ����%��  R ."� 4��9

Mercodia rat insulin ELISA    ��� "����%�&9 4��� !

   ���� O� B��C���Triglycerides LS (GPO-PAP) 

CO: Ziestchem diagnostics IR   $ a��� �$��%&� $

Enzimatic LDL )Low density lipoprotein( 

d/130 < :Expected value !mg/dl 1 :Sensitivity !

Photometric parsazmun 
��'� O� 4    B"�� �"# a�

 d��C����� 	� 
�U� 0�� O�rpm 3500    ^"�� 
��10 

BO�"�� 
��<� ."� 4��9  

 ) ���	��� 7��&9 Z'f� 6���O- 4���OGTT   ���

Oral glucose tolerance test _� O� hA ^�����5 !(

) S�12 �  d�$��9 ^	�` 
� �PJ �*��	� a"( (�(

 ��&f�20 ) 7��&9 "`	�gr/kg 2   ."����� ��*��	� (

0��O 	� 0�� 7��&9 �I&J !0- O� "+�   4��20!30!60 

 !90  $120."� B"�MD 7��&9 7��M� O� "+� 
��<�  

ml 5/2 t����� 	� ���R�f� 0���� O�  4$���5 4���2

EDTA )Ethylenediaminetetraacetic acid $ 
�1� (

4��� ��& 4O��"# 
�%2 _� 4�2  �R�f� 0�� 4�

)PBMC   ���Peripheral blood mononuclear cell (

    ) ����]V 0������9 O� B��C��� ���Ficoll-Hypaque- 

Sigma, St. Louis, MO  0- �	�"����� Z��$�A u)3 (

."� 4O��"#  

RNA   O� B��C��������� ��������� a���������Trizol   

)Invitrogen, Carlsbad, CA(  Z�����$�A u���)3 $

B"�O� 4        	��3 
�� ."�� z��U��� ���5��`� ��� 0-

 !
`��ml 1 Trizol   hr� $ 
*�q� 
��'� 
�unisp 

6  O� hA $ "���9 
*�q� 
��'� 
�5    	� 
������ 
���<�

 {��� 4���ml 200      	� $ "�� 
*��q� 0- 
�� a��*$�&�  

°C 4  ^"� 
�3  ^"� 
� hr $ 
����� 
��<�5  
����

  	� 0- O� h��A ."��� h���	$rpm 12000  ^"��� 
���  

15  	� $ 
����<�°C 4  ����$	 ������ ."��� d��C�������

 4$�5RNA    $ ��*�� ������� "�"# t��� 
�µl 500 

 4��� 	� $ "� 
*�q� 0- 
� ����A$�A$7��°C 70-   
��

 ^"�1       	� B	���$� 0- O� h�A $ "�� 
������ �(��

 4���°C 4  ^"� 
�15   	$� ��� $ 
��<�rpm 12000 

 t�	 $ z	�� ��$	 ���� ."� d��C�����RNA  $�

 �������� 	� 	����75  ����2 |���+� 	� $ 
���%� "��`	�

 	� hr $ "� _\�µl 25   "�<�* t-RNase   Z�5

  4���� 	� $ "���9°C 80-     }��&� ."�� 4	�"�1]�

RNA    z���� ����3 	� B"��� 4O����"#nm 260  $  

nm 280  ) ~�	������ B�]�� ��Thermo scientific, 

Worcester, MA 1000-ND ��C�� $ "� B"�MD (
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 �d 4$	 O	�*$����� �� 0-1 ."� �	�� O	�9- "`	�  


'2  4miRNA������ 
� �2  ���p� 
&���- �&A 4�2

    7�D��� ������ O� B��C����� ����� $ "���D�*��cDNA   

)203300 #Cat !Exiqon’s miRCURY LNATM 

cDNA Synthesis Kit    
�� 
�&5�� _�� 	� (cDNA 

A a� ."�"� Z�")� �&A  
�miRNA   $ "�� 
*�q� ����

 7�DcDNA  �&A �'���A O� B��C�� ��T    4��1��� ���'3 

  _�� $ �*�� ���p�Universal tag  
��5��  4'5   a��M��


U��%� .���*�9  4cDNA  4���2�'���A O� B��C���� ����

Bx�$  4miRNA  $LNA-enhanced  �\9�� $ �*	

   O� ����%�� ��I&J ."� ��n��RNA    B"�� z��U���

)ng 200 6D����$ 	� (cDNA  ���&� ;��M5 ����µl 20 

�+�)3) "� B��C��  
&�$ 
� 4O� .(	�"�� 4  

  0����miRNA   
&��$ 
��  4real time SYBR- 

green I ) O� B��C�������� ��������203450 # ,Cat   

Exiqon SYBR Green Master Mix   ."�� B"�MD�(

 6D��$ ��&U�PCR )µl 10  Z���� (µl 4   ���Wf�

) :��+� �%���$	1:10   ���Wf� ���n�� 4��� (RT 

)Real time   Bx���$ 4���2�'���A O� B��C���� ���� ( 4   

LNA q-PCR  ����103 -rno-miRNA   ."��� B��C����

PCR     B�]��� O� B��C��� ���Step one plus applied 

biosystems    �"����� 
��� ��	���` 
��� ����*�9 a���M��  

10  	� 
����<�°C 95    hr�� $ "��� 
������� 	�40 


��V 4 °C 95  ^"� 
�10  $ 
����°C 60    ^"�� 
��

1 
'2 .�*�9 	��< 
��<� 
��'� 4   ��C# ^	�` 
� �2

 8$	 O� B��C����� ����� �������� ."�"���� �����n��∆∆ct   

)Delta delta CT Method
%���� (  ."�"� �	�� 4�

RNA spik in 6 Unisp �+�)3 4���   B��� 4O��   4��2

q-PCR "� B��C�� )34-33(.  


'2  ��]���� ^	�` 
� ^�(�3� 4±   O� H���f��

B"� 
��	� �	�"���� ��]���� � H���� ."��B$�9 ��  �� �2

  O� B��C���Student t test   ���One- way ANOVA 

)One-way analysis of variance  ������� (  

Post hot multiple comparison  ."�"��� B"�MD��

    
U�%� O� B��C��� ��� 4	���- 7����- 4 20  a��� O�   	�7�*�

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

 $ a�M��050/0 < P �D+�  R 0��D( 
�  �I� 	� 4	��

."� 
�*�9  

  

���	 	
  

���� �� 	
 
� �� ����� ����� � Wistar   

 ����A O$� $ t�V �A ���PJ ;�d	 S����STZ  
� 
�

    ��� �D����%�� ���$���O� �	 �+�)3 ���<$ _��7� 	�3

��& ���&'( a"(  4�2β �� "�&��    ���M�� 4���� !"D�

 .�� �����2 ^	 	�  �2  ��� B��C���     	��3 
�� $ ����

�� ��i�  .�� ����� "����2  0��	� ���e� ."��'� ��M�� �	

     4��� $ �$���%&� !�����%�� !7���&9 �I&J !0O$ ��

 �$"# 	� "��%�&91       0��\� ������ ���� .��� B"��-

�� ^	 0O$ 
� "2� B"DD� �*��	� B$�9 4�2 4  ���V

^	 
� �)%� �)���� 	�3 
� Q��     ��*��	� B$��9 4��2

B"DD� 4 ) �+�)3 ;�d	NFD (gr 20  .�� B��� ��\��

   $ �$���%&� 
�V �9�LDL     ^$��C� !B$��9 $� a��

�D+� ^	 ��� !"�	�"� 4	��  B"�DD� �*��	� B$�9 4�2 4 

 4����� 0�� "D< $ "���%�&9 4�� 0�7�� !��\�� ���V

 ���� 0���\� 4��Q���� ) "��D2�mmol/l 83/5 ����� 	� .(

^	 ��*�� 62�� ����%��  R !�2   O� 62��� ��� ���

�D+� 4	��- �I� .��)� 	��  

 Z��1   O� "�+� 0�� a� 7��&9  ROGTT  �	

�� 0�\� ^	 ."2�   B"�DD� ��*��	� B$�9 4�2 4   ;��d	

      	� a�� 7���&9 ��I&J 	� ��\��7*� !��+�)3 ���PJ  
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 ����1������� . 	
 ���  ��!  �" ����� #$ � �!�% ��!&�% ��'�� (�) �$ ���*+ ,�-
 �� ���  

�����  
������ �� ��� � ) ����� ����10 (��!
  ������ �� "#$ � ����� ���� 

) %�&�HFD( ) �
	'NFD(  ) %�&�HFD(  ) �
	'NFD(  

) �,-gr(  20/3 ± 50/223  51/6 ± 60/191  06/3 ± 75/144  99/1 ± 75/145  

TC )mmol/l(  09/0 ± 55/1  013/0 ± 53/1  08/0 ± 51/1    13/0 ± 50/1+  

TG )mmol/l(  29/0 ± 14/2  10/0 ± 18/1+  08/0 ± 88/0  16/0 ± 23/1  

LDL )mmol/l(  7/3 ± 88/0 33/0 ± 91/0 36/0 ± 90/0 34/0 ± 90/0 

FBG )mmol/l(  10/0 ± 83/5  43/0 ± 34/5  17/0 ± 05/5  28/0 ± 91/4 

012$3�� )ug/l(  03/0 ± 50/0 02/0 ± 30/1 10/0 ± 20/1  10/0 ± 40/1  

 ��]���� ^	�` 
� ������± B"� 0��� 	��+� H��f��  !"��8  =n  !B$�9 �2 4���6  =n  !����%�� 4���050/0 ≤ P �D+�  R 0��D( 
� 4	�� � 	�I"� 
�*�9 �  

NFD: Normal fat diet; HFD: High fat diet; TC: Total cholesterol; TG: Triglyceride; LDL: Low density lipoprotein 
FBG: Fast blood glucose 

  

 ^"�30 ) 
��<�mmol/l 5/9  7���&9 �*��	� O� "+� (

�� 0�\� �	  O� "+� 
� "D2�2      
�� �(�� 
�� �(��

�� �+�)3  R ) "	mmol/l 5  ��I&J !h�( �� .(

^	 	� a� 7��&9 B"DD� �*��	� 4�2 4   ���P�J ;�d	

�� 6��7*� �(� 
� t�V �A "���  �(� $� ��5 $

  ���� �<���� Q���� ;��2 7����&9 ���*��	� O� h��A  "�����  

)mmol/l 21.(  

  

  
 ./%1) 0"�1� .23� #���45 .OGTT  ��  

Oral glucose tolerance test	
 
� (  &��� ��!NFD 

)Normal fat diet � (HFD/STZ   

)High fat diet/ Streptozotocin 	
�6 �� ������ .(

 78���± &�% 9�� 
�:� ;��3�� ��� <8  =n &��� �! ����  

050/0 ≤ P �B:� CDE 9��BF �� � 
� �
��G�% ��H�� �  

 
� t�V �A ���PJ ;�d	 �� ^�����5 7��&9 Z'f�

STZ B��� �*��	�    ���� 7���&9 ^����p� �A 	� !"��

�� 0�\�         	��3 
�� 0��� 4Q��� 7���&9  R� ."�2�

 B$�9 	� �U\�HFD/STZ     7���&9 ."�� B"2��\�

 ^��������5 	� �������� 0�����HFD/STZ  	����3 
����

�D+�  B$��9 �� 
%���� 	� 4	��    B"�DD� ��*��	� 4��2 4 

   B"�DD� ��*��	� B$��9 $ �+�)3 ���PJ ;�d	 4   ;��d	

    �����  R�� ����� .���� ��Q���� ~���V ���A ���P��J  

mmol/l 11-5/9 ]���� $ �+�)3 B$�9 0�� 7��&9 ��

≤ mmol/ 19 .���  

9�� 103-miR ��1E 
�  ��KL! M� ��!   9�K  ��

�D3�  

6MD     ����*�� 	��3 
�� ��2   
���'� 	� 47���-   4��2

PBMC 8  B$����9 ^	NFD !8  B$����9 ^	HFD  $  

8  .���� ������� 
��� ����)� �"��� ^	2  .���*�9 a���M��  

103-miR 
����'� 	�  4���2PBMC  Z����< B$���9 
��

0�'2 $ ��� �����	  Z�� 	� 
� 
��92  B"� B��� 0�\�

  0���� !��103-miR  
���'� 	�   4��2PBMC   6��A

����� )HFD^	 $ (   .��� ����� 
� ��)� �"� 4�22 

      
��) ��� 
��*�� 6��7�*� ��+�)3 B$�9 �� 
%���� 	�

) 7
�,

��
m

m
ol

/l
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  ����� S�������024/0  =P  $010/0  =P H������� .(

���D+�    R�� ����� 4	��103-miR 
����'� 	�  4���2

PBMC ^	 ��� 4�2  B$�9HFD ^	 $   
�� ��)� 4�2

 .�� �����2 ) "\� B"2�\�250/0  =P(  Z��)2.(  

 
 ./%2 9�� 0���5 .micRNA �1E� ��  �qRT-PCR 

)Quantitative reverse transcriptase- polymerase 

chain reaction��1E 
� ( ��L! M� ��! ) 9�  ��8  =npre-

diabetes <8  =nNFD <8  =D2nT.(  

 78��� 	
�6 �� ������±  O��� 
� 
�:� ;��3��2log  9��

 .�E� &�%050/0 < P �B:� CDE 9��BF �� �
��  ��H�� �G� 
�

 9��45 4� � �%One-way ANOVA )One-way analysis 

of variance.����� &��P�E� (  

  

()�  

 
�����$� ���������� ������ �������D�  	� Z������ 4
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Abstract 
Background: Type 2 diabetes (T2D) is the most prevalent chronic metabolic disease. MicroRNAs act 
as regulators of gene expression by inhibiting translation or promoting degradation of target mRNAs. 
Recent reports indicate that microRNAs can play important role in establishment of diabetes and has 
roles in type 2 diabetes different aspects including insulin insensitivity. To detect a noninvasive 
screening method for type 2 diabetes, we evaluated the expression level of miR-103 in peripheral 
blood mononuclear cells (PBMC) samples from pre-diabetes and type 2 diabetes rats in compare to 
normal group (n = 8 in each group) using real-time polymerase chain reaction (RT-PCR) method.  

Methods: Animal model type 2 diabetes was made with combination of high-fat diet (HFD) and low 
dose of stretozotocin (STZ) injection. Blood glucose level, serum insulin, and cholesterol, low density 
lipid and triglyceride levels were measured after 10-weeks diet interference. Peripheral blood 
mononuclear cells isolated from blood samples of three groups of animals, and then total RNA was 
obtained using Trizol reagent. All microRNAs converted to cDNA (complementary DNA). Expression 
level of rno-miR-103 was assessed via one-step SYBR GreenⅠ relative real-time polymerase chain 
reaction, using specific LNA TM qRT-PCR primer set for amplifying rno-miR-103. Statistical 
analysis was performed using SPSS20 software. 

Findings: Combination of high-fat diet and low dose of stretozotocin effectively induced type 2 diabetes 
in rats. rno-miR-103 expression level in peripheral blood mononuclear cells samples of pre-diabetic 
(high-fat diet) subjects and type 2 diabetes rats significantly elevated in compare to normal group. 

Conclusion: The high-fat diet/stretozotocin-induced type 2 diabetes animal model is the most suitable 
way for mimicking pre-diabetes and diabetes in men. The result of miRNA expression assay in 
peripheral blood mononuclear cells indicates the importance of rno-miR-103 in type 2 diabetes 
pathogenesis in early stages and has potential as a clinically useful noninvasive source to predict the 
disease status. 

Keywords: Type 2 diabetes, MicroRNA, Noninvasive diagnosis, Peripheral blood mononuclear cells, 
miR-103 
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*4��C� .� .���<� � D�4E� 5�E��   �!1WIF  �1DKK  *� < F� .�'���� '
AML D9�# '��G ��'�� 
'��.  

��� ��: *����  .�� 120  *� < F� '����AML  �30  .�- * 9�# �!�- .��,) *� ?��� 
�9DNA *���� �� ?��� �� � I��J �� �!  '���& ��B���

.� .���<� � D�4E� ��'�� ��� .��
�# ���'�
  %�,K& �� 5�!MSP )Methylation specific-polymerase chain reaction(  �!�����1 ��

�L�M �� *�� � ��N � *�� � ����& ��� .�   �!1WIF  �1DKK �- "
�B ��. 

����� :�� .� ��� .���<� ��O��! �L'
  �!1WIF  �1DKK  P�&�& *�0/35 )120/42 � (3/28 ) �L'
120/34*���� �� A��+ R�! '
 .
�� (  �!

 .� �
 =�� .���<� � 5��
�� ?��� 
��9� *� S���� *+ �!�- .� .���<� ��O��! =�� T�� .�T� "�!�T�1WIF )0030/0  =P .� � (1DKK 

)0050/0  =P "��# ��� �� .�'���� '
 (0AML-M �- "�!�T�. 

����� :���� *4��C� '
 .� .���<� � 5�1�& �!'���& �� '��3� �,���! *+ �- "�!�T� �E��   �!1WIF  �1DKK  '
AML  V�B&� 0��

�� �� W�� �� �' =�� �� .� 9� .� =�� .���<� � *+ 
�' �-�� * -�
 XY� '���� Z��- '
 �!.  

:����� ������  .���<� �DNA 51Wnt inhibitory factor  51Dickkopf%� �<����� 
�� ����� 5  

  

: �!�� 5=3[� ��[� 5��) ����G V
�L .����F) 5?\�+ '�BN 5]�F) ����:�G. "��� ��#� �� $%�&�  '��(�Wnt  )��* +�

�� �,�(%���  ���1WIF  �1DKK ���.�/ 0�12
 ���+ �� ��3 ����,��� '.(,4 �/ %�5� ����.�/ �� . �K-01 "�KT��
 *�^�

 .�_BL�1393 `32 )306 :(1766-1757  

  

�����  

  ) ������	�
 ��� �����Acute myeloid leukemia 

 ��AML��	� ����	� ����� ( ��� ������ ���   ����

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

��� ��	� (�	� )*�% +��� &	"
  � ��   , -���� �

-��� ."/�!
    ��0�1
 ���� &� ���2��� 34
 �� ��

) -����� 5�"�����1 3�7�%����8  � .(AML  �� �����"�

� �:���� �8� .�"��4% &	�/ �� �� / , ;���7&��   ����/

�"��*� ('�+� 
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�� �������	 
��� ���1WIF  1DKK  �� ���	 ������� ��AML  ����� ���$  %��&�' 

-<"��8 .-�� 5�' =2�
 �
,��
,"�    "���� ����

 5�"��>? .�@�@1%  �      � ������ ;��� +����$��
 �

 =�2�% �A��ABAML �
    � .����AML  ����C% +

�7 �� �������  5������ D��"��� �����  E��#
  ���
�% �

B2CDKN  ,73p  ������"< I����%DNA  ���������


���
 J�
���� ) �����'2 .(���8� .K������   � ���$���7

>��@
   -��?"� ��$���7 .�"���4% �� &   "�L�8 ����>�  ,

5���� &	��
� E
��M I��% � DNA   &�	�/ ��AZA  ,

5-��P-2-������ ��
 �  � &� Q������� �>���  ���

�� �� R@� ����+ �
 ��
 � ���' )6-3(.  

����T	? J ����' +Q��� "��� 5,���M  , ��U��� �����

;���7���� +   R�!/ &�	�/ �� �$���7 .�"��4% �� "�

�7  �����1NPM +(Q������<�V	���) 3FLT  ,1WT 

)1Wilms tumor (  3�����    R��8 E�
��M &�	�/   ��!?P

5����  W!
 �AML  ��
  .���'��  ����  �   ���� "���� +

���8� .K������  �7 ���������
 E
���' ���$���7  �����

 5������ D��"��� �  �7 ������
  ���
�%  �����1WIF   

)1Wnt inhibitory factor (, 1DKK )1 -Dickkopf( 

 3�7�%���8  � ����!
 R��@�AML ���
 ���U�� .������  Q����

.�"����4%+   , �����8�8P �� -��C���
 &��� "��:�
  3�����%

��	�  +-���� ���     ���� , "��#$% R��3�<���  �����

��	� �
 -��� ��� ��' )7(. Q�V%,"8  ���1WIF 

 ,1DKK  -��>���?���PWnt �����>�   X��M�� &���

Y����8 "���>
 D��"���  ������ Wnt  W����� ��"��<�  �

�
 �'�� )8(.   Y���8 "��>
   ����� Wnt   , 3����%  �

��	� "�#$%   "�� �  ����[�% R@� ��    � .� �� 5��!M

������ �� ��"�     +����� ���� ��\"�� &�	�/ �� ��

    ��\"�� , ��"�? , "�� ��� �
�% 5��C
+  "��   "�]�

Y��8 "�>
 -���C<  ���� Wnt+ 5��� �"��� "�#$% � 

��	� -�� 5�' 5����
 �� )9(.  

    "��>
 W�!
 R�@� &� ;�7���%��� ������ Q��,�

Y��8  ���� Wnt    ������ +��' 5����
 �P 3�7�%�8  �

  ) Q
3�
 ������	�
Chronic myeloid leukemia   ���

CML) ��� (10      ��>���,  E�
�M ;�� Q��%��� ���� .(

5���� W�[�%     ��\"�� ��� &�� -��� ���	� E��� �   ���

 .-�� 5�"��Wnt  � � �����8 , ����8���� `0�  ���

�
 �"��� �  Q��%�� ) ���11 ���A�� D��a  � .(Wnt  ,

    b��"2% E���� &�� Q��%�� ��� `0� +�P ��[<�1
 R@�

W�3�P I��%    ������ Q�c���� ����1    ������ �7��$�	? ,

�����3�
 R��� + ) ����12    &�� ����A�� &�� ���
� �
� .(

5������"�?  5������"�? ������C� ������� �  ������3�"< �  

)Frizzled receptor��' Ed�
 (   ���' ���C< XM�� +

 Q�V%,"81DV )Dishevelled�
 ( ) ��"?13  ����
� .(

Y��8 &�  ���� Wnt   Q�V%,"�8 I��%1DKK   D��"��

�
    ��
 &	�"U�>< Q��%��� ��� +��'    +�P ��8  � , ��"�?

���� �
 &�3:% , &��c�� ) ��'7.(  

 &� �P ��@��� &� ":�
 Q��%�� ��� ����8���� e�:%

�
 &�>� E���   ��� bT�� , ��' �7 �� ���"� ��   ����

 ��
 ���	� 3���% , "�#$%  � "�? �  ) ���'14 +9  � .(

���      E�
�M ,� "�� &�� -��� 5�' 5����
 +"��� ���

  R��!/ , �
,����
,"� .�"����4%3FLT   ���� IT%"��


 3�7�%�8AML  Y���8 "�>
  �   ����� Wnt    E���� 3���

�
 ) ��'��15 �7 ��������
 .(   ����1WIF  ,1DKK 

� � �!
 "]� R��� XM�� "�>
 �,  "Wnt  ��
   .���'

&�>� , ����8���� `0�  -��@% XM�� Q��%�� ��� ��

�
 �>���,  E
��M       �� ���"� ����� bT�� &�� ��"�?

�7    &��"B W��[�%  � E���� ���    &�	�/ �� ���	�� �

myc +cox  ,Cyclin D ���
 ) ��"��?16 Q��"������ .(

�7 Q�� �������
       � "?���aP R�@� -��� Q�$�
 ��

 3�7�����AML  &�C��0
  � .�'�� &�'�� �    +"�g� �
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 �7 ���������
 -�C��g,  �����1WIF  ,1DKK   �

 &��� ����T
 �� ������AML  � ���
 =�2���% ����
�  �

-<"?  �"* �� "�.  

  

��� 	
  

&����   ���� �120     &�� ���T
  �����AML   ���
�  �

 , =�2�%30      ����' �����M &�� W���� ��"<� �� &����

 5�  I���% �� ���� Y��% .�' &�<"? �U�
   �����FAB 

)French–American–British5,"��? (  .�����' ������

=��'        +��U�� ���T	? J ���' E
��' ������� ����

      �� ��C� ����T!� ��3��
 , Q����	?��� +Q�� +-��8

5��,"8 �� +���@�� ���
 � ���' ��   �� ����� �$�'38 �

��	� .���"? h�"2��� &�>� ;% ��� &���� �� ��  ���

��	� E
�' 5�' &�<"?  J,  �� ;����� -��� ���

     ���	1
 �� 5��U���� ��� -�[	a �����"? �����������

Ficoll-hypaque   +&��
���  � , ����/DNA  J,  ����

) �' =�	2% i�T'� ;�� � �������17.(  

&	"
  �  +�C� �DNA �"2���&	��, &� 5�' h  �

) -��Epitect Bisulfite kit, Qiagen   j���� "�� , (

   + ����% �� ��C� .�'  ���% 5����� -�"' E�C�� ����

 E����T% E����� ,� ����� &��� &��	��
 "���a Q�������� ��������

�
       -��� &�	��
 Q������� ������� &�� ���  � +���'

�
 �*�� 5� �2� �7 �������
 -�Cg, kl� .����
  ���

1WIF , 1DKK    ;������$% �� 5��U������� ������MSP 

)Methylation specific polymerase chain reaction( 

 .-<"?  �"* �� "� � �
MSP  i�� ;�PCR   -���

 "��3/ �������
 �� "� &� &�CpG �
 .����"8  

J,  Q��  �+  ��2   ��"�� �m�d��� "���"8 -U/

 5��U��� &	��
 "�a , &	��
 ����% �� "��'. ����%  ���

 �7 ��"� &� �m�d��� "���"81DKK    5��U���� &�	��


�����'+  ��������% ������ W�@�����>
 "�������"8 E
�����'   

ˊ3-CGGAATGTTTCGGGTTCGC-ˊ5  "���"8 ,

j�$C
 ˊ3 -CACGAAACCGTACCGATTCG -ˊ5 

 �7 ��"� ,1DKK "�a   �����% ��� W�@�>
 "���"8 &	��
 

ˊ3-GTTGGAATGTTTTGGGTTTGT-ˊ5  ,

j���������$C
 "�����������"8 ������������% ����������  

 ˊ3-CCACAAAACCATACCAATTCA-ˊ5 .���  

����%    �7 ��"�� &�� �m�d��� "���"8 ���1WIF 

  ��' 5��U���� &	��
+      �����% ��� W�@��>
 "����"8 E
��'   

ˊ3 -ATTTAGGTCGGGAGGCGACGC -ˊ5  ,

"��������������������"8 j������������������$C
 ˊ3-

GACCTCCGCCCGCAATACCAA-ˊ5  ��"��� ,

 �71DKK    ������% ���� W�@���>
 "�����"8 &��	��
 "���a  

ˊ3 -TGGTATTTAGGTTGGGAGGTGATGT -ˊ5 

 j��������$C
 "����������"8 ,   �����������% ���������  

ˊ3-AACCTCCACCCACAATACCAA-ˊ5 ���.  

 R���,  �MSP     + ����� "�� ��"��4    ��� R����,

�7 �� IT%"
 &	��
 "�a , &	��
 ���"���"8   ����1WIF 

 ,1DKK     -�C�g, ��"�� .-�<"?  �"* �� "� � �


 �� &	��
µl 2 DNA �� �� ET* �� &�     ,��:
 -�U����

 +��� &��?µl 4 O2DH +µl 12 Master mix +µl 5/0 

 "���"8Forward  ,µl 5/0   "����"8Reverse   5��U����

   �� +&�	��
 "��a -�Cg, �� "� ��"� &� ���  � .�'

µl 2 DNA +µl 5/7 O2DH +µl 12 Master mix+   

µl 5/0 "�����"8 Forward +µl 5/0"�����"8 Reverse  ,

µl 5/0 2MgCl 5��U�����    ��3��/� �������  � .�����"?

 R���,MSP   E
��' &� ���
� R�8 I��"' -1%Cº 

99  .�
 &�1  , &@�*�Cº 95  .�
 &�3    +���� &�@�*�

  I���% R���, Q�� kl� .-<"?  �"*35    &�� E$���

 E
�'Cº 99   ��"��10  +&����] Cº 95   ��"��30   +&����]  
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Cº 58  ��"�30  ) &����]UM Primer-1WIF+( Cº 62 

  ��"��30  ) &����]M Primer-1 and DKK1WIF , (

Cº 70  ��"�5  &@�*�)Extension( .�' ��T�� +���  

    � ��:% -��� �� +&�C��0
 Q��  �EpiTect PCR 

control DNA )59695Qiagen Inc cat No. &��� (

 �,�DNA  , &	��
 "�aDNA    b��%"% &�� +��� &	��


  &�� .���"? 5��U��� -T#
 ���' , �U�
 ���' ����M &�

 ��d1
 ���o%  �[�
MSP   �7 �,  "�� � ��<,"�$�� +

 � �?P3 .-<"? Y�:�� �m �  

5��� � ���
P 3������P  ����
�P �� 5��U����� ���� ���� �����   

Fisher’s exact  ,Mann–Whitney Y"� ,    �3�<�SPSS 

 &2�>�  �21 )version 21, SPSS Inc., Chicago, IL( 

 .-<"? Y�:��050/0 < P   ���C
 `0�� ����M &�   � ��

�' &�<"? "[�  �.  

  

���	 	
  

 ��120  +&C��0
 � �
  ����78 ) "U�65   , �"�
 (�m �

42 ) "��U�35  5�,���1
 .������� �� (���m �  ����� �

 Q�� �� ����72-15    �P ���� Q�A����
 , ����   ���45 

 .��� �����T	? J ��'   -���8 , ��U�� ���    &�� ���

 b���%"%145000-600  ,280000-2000  Q�A�����
 ,

�P   b��%"% &� ��5/27818  ,3/98633    "��  � ��	��

.��� "���,"$�
  

 �7 ��"������1WIF +45  �� ��������� �� � ������
  

)5/37  ����� . ���m &��� (���m �  +&��	��
42  � ���
  

)35      , &��	��
 E��
��  ���\ &��� (���m �37  � ���
  

)8/30  �    ������� &��	��
 "���a E��
��  ���\ &��� (���m  

 E$')1   �7 ��"�� &�� ���  � .(1DKK +40   � ��


)3/33  ����� . ���m &��� (���m �  +&��	��
34  � ���
  

)3/28    , &��	��
 E��
��  ���\ &��� (���m �46  � ���
  

)3/38     E$�') ������ &�	��
 "�a E
��  �\ &� (�m �

2&���� �� Y��� p��  � .(   q���"
 &� �U�
 ���' ���

 �"�<� &�   �7 ��������
 +������ W���� �   ����1WIF  ,

1DKK  ���������
"l��� Q���� q���T% � .����� 5������


�7  �����1WIF  ,1DKK  , ���A�����
�P W����M ����

 �,�/  � �� ���� ������1 .-�� 5�
P  

  

  
 ���1 �� �	
	��� �	������ ����� .1WIF  �� �����
 ��

 �������AML )Acute myeloid leukemia ( �!"	�"  ��#

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

.�# �� $/)� �#��  0��'  �#�� .��� 1���" �"�� !2��� ��#�3�� ��

= �56�PC7  = $/)� �#��NC = ����� 7P = !2��� 7M7  = !2��� �8U 

  

  
 ���2 �� �	
	��� �	������ ����� .1 DKK �� �����
 ��

 �������AML )Acute myeloid leukemia (!"	�" �  ��#

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

.�# �� $/)� �#��  0��'  �#�� .��� 1���" �"�� !2��� ��#�3�� ��

= �56�PC7  = $/)� �#��NC = ����� 7P = !2��� 7M = !2��� �8 7U  
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 &� ��T
 �� ����  �AML   ����,�"< =�2�% ��
�  �

 �7 ,� ����������
"l���1WIF  ,1DKK  b����%"% &����  

35 ) �m �42   �� "�U�120   , ( �����3/28  ) ��m �34 

 �� "U�120    Q���r�� .���� ( ����1/29    �� ����� ��m �

)35  �� "U�120  �7 ��"�� =�2�% ��
�  � ( ����   ����

1WIF  ,1DKK ) ����� &	��
 �,�/1.(  

&����� ���������
 �7 Q���� ����/  "���� Y����%  � ����

 ������,"?FAB-AML   Q�"������� .����' 5�������


�7 �����������
"l���  �������1WIF )003/0  =P , (

1DKK )005/0  =P 5,"? "�� �� q�T% �  � (0FAB-

AML-M  �,�/) �' 5����
1   q��T% � &���? p�� .(

����C
  �7 ���������
"l��� Q���� � ��  �����1WIF  ,

1DKK =��' ��     +k��/ E
��' �� ����� ������ ���

��T	? J ��' +Q�  ��� 5����
 -��8 , ��U� ���

 �,�/)1 ���C% .(16   �� "�U�120     ���M  ��B�  �����

 +Q�� Q�� �� &� ����� 5�'7 )  ����6/16  ��"� (�m �

 �71WIF  ,3 )  ����82/8  �7 ��"� (�m �1DKK 

 q���T% � &����? p���� .������� &��	��
"l�������C
  Q���� � ��

�7 �������
"l���  ���1WIF  ,1DKK  �� ���� ��M ��

 b�%"% &�) ��� 5����
149/0  =P  ,552/0  =P.(  

  �����
 � �����' &��� q����"
 .���M�\� Q����r��  

109 )  ����8/90   Q��� �� .��� ��/�
 5�' ��
 � (�m �

 +���C%95 )  ����1/79      ����
 � ����' �� k�8 (��m �

 ���T!�  �B�  b��%"% &� +���C% Q�� �� &� ���' E
��30 

 ,24  �7 ��"��  ����   ����1WIF  ,1DKK   &�	��
"l���

 b�%"% &�) �����143/0  =P  ,211/0  =P.(  

33 )  ����5/27     ����@�� ����
 � ����' &� (�m �

 b�%"% &� +���C% Q�� �� &� +����� Y,�@
14  ,9    �����

�7 ��"�  ���1WIF  ,1DKK � &	��
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Abstract 
Background: In acute myeloid leukemia (AML), a large number of tumor suppressor genes are 
silenced through DNA methylation such as CDKN2B and p73. Wnt inhibitory factor 1 (WIF1) and 
Dickkopf-1 (DKK-1) are negative regulator of the Wnt signaling pathway. In the present study, we 
studied the methylation status of WIF1 and DKK-1 genes in patients with acute myeloid leukemia.  

Methods: Blood samples from 120 patients with acute myeloid leukemia and 25 healthy control 
subjects were taken. Isolated DNA was treated with sodium bisulphite and examined via methylation-
specific polymerase chain reaction (MSP) with primers specific for methylated and unmethylated 
sequences of the WIF1 and DKK-1 genes. 

Findings: The frequency of aberrant hypermethylation of WIF1 and DKK-1 genes in patients with 
acute myeloid leukemia was determined 35.0% (42/120) and 28.3% (34/120), respectively. In 
addition, for all subjects in control group, methylation of WIF1 and DKK-1 genes were negative. 
Patients with M0 subtype of French-American-British acute myeloid leukemia (FAB-AML) had the 
highest incidence of hypermethylation of WIF1 (P = 0.003) and DKK-1 (P = 0.005) genes. 

Conclusion: The present study showed that, like many solid tumors, WIF1 and DKK-1 genes 
methylation also occurs in acute myeloid leukemia. Therefore, the methylation of these genes may 
play a role in leukmogenesis initiation. 
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R� ���� �
�$��

.�;%H�A ���P �3���  <�*H�� G�I��-	�  �
�.   =�$:

 ��	�
�94/23    ��_)
*� � ��: �)�A -��IA ���
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������ �	
�� ���� ������ ��� ���  ��������	
�� ���� ,����#- � 

 ��� #�(P  �
P ��
7� �
.�
�8 �)
3 
�    F��;k$. .���
�

�!���" �: �� S>7� �!$� '�    Q��� �G��
�$�� F3

�$� 1�23� �
.�%���
Z 	 ��	�
�
� G
�'   ���� �� �;���+

J�Z nRP C�;;: �;��  -	� 1
T�� c)
%� � 
. �;�
�.  

 G
�� <M+ G��
$�� F3 F�6�
�� ���
A��� ��� ��

 -	� 
���IUI 4/5 ± 9/31    F��3 F�6�
���� 	 #
��3

G8 G��_$.  
.7/8 ± 0/36    '� .��� #
�342   ��
�$��

    � ��T�%� ���;%H�A ����P G
�� <M+ -	� F)� 
� �:

10 ) �D�8/23 <�*H�� (���   � �6!�
�� 	 �� I��8

G8 �����  #	���� � .� r� 
��.1+ � �����	��H n��)'�

      w�_� ��� G��
�$�� f����3 	 =��H��A�� �
.��b%�

    -	� =�$: ��� ��	�
�� � <�*H�� 1�" 	 <�*H��

IUI     '� 1���: g��. �#	��� F)� u
3� �� .<3� C��8

 	 C�� �	�
� C	�A 	 � f���3 	 =�H��A��  ���"

    ��;�� lp%�0� ��
��8 x
�M5 '� �C�7� �	�
�  �� ���

.��� G
7�  

  
 ����1��� 	
�� �
��� �� ����
� �� ������ 	�� � ������ ��� �� ����� �  ���!��� �
"��#$� ����� %&'�( . ����
�  �* �
"  

�����  ���  
IUI IVF/ICSI 

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

�)� *+,   +-.35 ���  )00/90 (9  )90/71 (23  
400/0 

)10/57 (4 )81/31 (7 
050/0 

35 +34�5 * ���  )00/10 (1  )10/28 (9  )90/42 (3 )19/68 (15 

+ $
 6�  (678��7�) ���  0/8 ± 8/33  9/8 ± 8/36  340/0 9/5 ± 7/35 9/4 ± 6/42 009/0 

9*��.� :��  (678��7�) ���  8/2 ± 1/7  4/4 ± 3/7  870/0 2/5 ± 1/7 5/4 ± 0/12 035/0 

;�*��5�� :��  ���  4/2 ± 9/5  0/4 ± 2/6  850/0 0/5 ± 2/6 1/5 ± 3/11 026/0 

;�����5 .� ;+78�7� <*�  ��
���  )0/50 (5  )3/56 (18  

650/0 

)4/71 (5 )2/68 (15 

350/0 

�=7>?  )0/10 (1  )4/9 (3  )0 (0 )2/18 (4 

LD )0/10 (1  )9/21 (7  )0 (0 )5/4 (1 

#*���@  )0/20 (2  )4/9 (3  )6/28 (2 )5/4 (1 

IUD  )0/10 (1  )1/3 (1  )0 (0 )5/4 (1 

�A5�� (�.) ;�*��5�� ��7��B ;  +7C )0/70 (7  )4/84 (27  
370/0 

)9/42 (3 )5/95 (21 
007/0 

��5 )0/30 (3  )6/15 (5  )1/57 (4 )5/4 (1 

�A5�� (�+�) ;�*��5�� ��7��B ;  +7C )0/90 (9  )4/84 (27  
990/0 

)7/85 (6 )4/86 (19 
990/0 

��5 )0/10 (1  )6/15 (5  )3/14 (1 )6/13 (3 

�A5�� (�.) ;�7D*+73 $E7  ;  +7C  )100 (10  )5/87 (28  
560/0 

)100 (7 )100 (22 
000/1 

��5  )0 (0  )5/12 (4  )0 (0 )0 (0 

�A5�� (�.) ;�7D*+73 +E7  ;  +7C  )100 (10  )100 (32  
000/1 

)100 (7 )100 (22 
000/1 

��5  )0 (0  )0 (0  )0 (0 )0 (0 

�A5�� �. �� ��7�F� ;  +7C  )100 (10  )100 (32  
000/1 

)100 (7 )100 (22 
000/1 

��5  )0 (0  )0 (0  )0 (0 )0 (0 

�A5�� �+� �� ��7�F� ;  +7C  )100 (10  )100 (32  
000/1 

)100 (7 )9/90 (20 
990/0 

��5  )0 (0  )0 (0  )0 (0 )1/9 (2 

IUI: Intrauterine insemination; IVF/ICSI: In vitro fertilization/Intracytoplasmic sperm injection 
LD: Low dose estrogen; IUD: Intrauterine device 
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 ���������� �	
�� ������ ��� ���  ��������	
�� ���� ,����#- � 

 '�10  �f��H�� ��	�
��� �����8 ) ���D�80  (�����

�*�
3 ����    -	� 
�� ����
�� ���� -p+ �!(P �IUI 

C��  '� F�;k$. .���32     �I��� fH��
�� ��	�
�� ���18 

) �D�3/56 �*�
3 F�;K ���� (���   f�(� �: ���� ��

 G��'8Fisher's exact�;�� Q	
D+ �  C	�A 	 F�� ���

 ��	 fH��
� 	 fH��   �C	��A F�)� � .<����3   ����

)30 ��	�
� '� (���   -p�+ F�5	�  �
� �fH�� �
.

 I�� fH��
� C	�A � .���� ����
� ����14 ) �D�8/43 

���T+ F�5	� (��� .�;%�� �� ��	�
� ���� ��
�� � 

   ����5
R� ���� ��H� �7   ��	�
�� '� ����   �
�.

 	 fH��2 ��	�
� '� ���  � �fH��
�� �
.  ���'�H ���

) ������70   ���
*� � �����3/6  f��(� ���: (�����

 G����'8Fisher's exact   �C	���A 	 G
���� Q	
��D+ �

�;�� ) �� ��001/0 < P.(  

 � ��	�
���
� �����1 ) ���D�1/3  C	���A '� (�����

��*� � 	 �)��
N ��� '� fH��
�  '� �C	�A F)� G��
$�� �

.�� ��5	� ���  

 #	���� �2���3 �����	��H n��)'�+ � 	 ��	�
��� f��

 f�
R� .<3� C��8 fH��
� 	 fH�� C	�A 	 � ��
$��

     	 F��� C��� ���5
R� �
�.��b%� ���	��H �#	�� F)�

�%��3  lp%��0� ��
���8 x
��M5 '� fH��
��� 	 f��H�� �

�;�� .�;%���� �6)�?) 
� ���  

  
 ����2�� ��
��� � ����
� ,��- ����� %&'�( . ��� 	
�� �
��� �� ����
� �� ������ 	�� � ������ ��� ����
�  �* �
"  

�����  ���  
IUI  IVF/ICSI 

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

��.+B 6�
��  +7C  )0/30 (3  )8/93 (30  
001/0 < 

)4/71 (5 )5/95 (21 
140/0 

��5  )0/70 (7  )3/6 (2  )6/28 (2 )5/4 (1 

 G$�;�*��5��  �7H*�  )100 (10  )9/96 (31  
990/0 

)100 (7 )100 (22 
000/1 

�-$��I  )0 (0  )1/3 (1  )0 (0 )0 (0 

�A5�� JA� ;  +7C  )8/80 (8  )9/96 (31  
140/0 

)100 (7 )100 (22 
000/1 

��5  )0/20 (2  )1/3 (1  )0 (0 )0 (0 

�A5�� �+� ; �-�.  +7C  )0/90 (9  )100 (32  
240/0 

)100 (7 )100 (22 
000/1 

��5 )0/10 (1  )0 (0  )0(0 )0(0 

 �5 K�5�PCOS +7C  )100 (10  )3/81 (26  
310/0 

)7/85 (6 )8/81 (18 
990/0 

��5  )0 (0  )8/18 (6  )3/14 (1 )2/18 (4 

LM73$�+7   +7C )100 (10  )3/81 (26  
310/0 

)7/85 (6 )4/86 (19 
990/0 

��5 )0 (0  )8/18 (6  )3/14 (1 )6/13 (3 

�A5�� ��$	�����4 ;  +7C )0/50 (5  )5/62 (20  
790/0 

)9/42 (3 )5/45 (10 

990/0 (�=7>?) ��5  )0/30 (3  )8/18 (6  )6/28 (2 )7/22 (5 

(.$-+��*���) ��5  )0/20 (2  )8/18 (6  )6/28 (2 )8/31 (7 

�A5�� ��$�	��$	-��* ;  +7C  )100 (10  )9/96 (31  
990/0 

)4/71 (5 )2/68 (15 
990/0 

��5  )0 (0  )1/3 (1  )6/28 (2 )8/31 (7 

+M�  ��$�@.�*  +7C  )100 (10  )100 (32  
000/1 

)7/85 (6 )9/90 (20 
990/0 

��5  )0 (0  )0 (0  )3/14 (1 )1/9 (2 

��7��B 9�*�.�  +7C  )90 (9  )5/87 (28  
990/0 

)7/85 (6 )4/86 (19 
990/0 

��5  )10 (1  )5/12 (4  )3/14 (1 )6/13 (3 

�,�F�N O7=P*  �=7>?  )70 (7  )3/81 (26  
660/0 

)7/85 (6 )7/72 (16 
650/0 

�=7>? +7Q  )30 (3  )8/18 (6  )3/14 (1 )3/27 (6 

IUI: Intrauterine insemination; IVF/ICSI: In vitro fertilization/Intracytoplasmic sperm injection; PCOS: Polycystic ovary syndrome 
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������ �	
�� ���� ������ ��� ���  ��������	
�� ���� ,����#- � 

�`
(+� �
.�%���
Z F�� I�5
�8  ��;� 	  c)
�%� IUI � 

	 C	�A  f�H�� 	    #	��� � fH��
��3    .<�3� C���8

  C	��A � (1�23� <j!y) oT� ���	 � 1�23� ���+

 fH��0/65 ± 9/151 �3 � G��!��    C	��A � 	 ��3

 fH��
�3/76 ± 3/136 �3 � G��!��    	 	 ��� ��3

�;�� ��
�8 Q	
D+ �1�23� <j!y x
M5 '� C	�A  ���

     f��H�� C	���A � 1�2��3� �����(�  ?��� .�;%������  

1/13 ± 5/26   fH��
������ C	������A � 	 ��������  

1/13 ± 0/26 �� ��� 	     I��� ��j� F�)� '� C	�A 	

�;�� ��
�8 Q	
D+    e��M+ .�;%����� �6)�?) 
� ���

  f�H�� C	�A � 1
+5/11 ± 9/89    C	��A � 	 ����

 fH��
���43/16 ± 03/91   Q	
��D+ �C	���A 	 	 ����

�;��   up�: e�M+ x
M5 '� .�;%���� �6)�?) 
� ���

A )1�23�      (��!� ��� n)��3 <�:�� 
� �
. 	B  +A 

)1�23�  1�2�3� + �!� �� 	� n)�3 <:�� 
� �
.   �
�.

���!� ���� 	� ���;: <��:�� 
��� I���� (��
���8 lp%��0� 

�����;��   �����7� C�.
����7� C	�����A 	 F������ ���  

 #	��)3.(  

  
 ����3/0
1 %&'�( . ��� 	
�� �
��� �� ,���
� � ,��� ����
� 2��! �� �� ���3- �
" ����
�  �* �
" 

�����  ���  
IUI IVF/ICSI 

���  ���	�   �����P ���  ���	�  P 

6�7� R-��  L�S   75/0 ± 70/2  20/1 ± 13/3  300/0  61/0 ± 93/2 46/1 ± 80/2 820/0 

pH  16/0 ± 05/8  50/1 ± 97/7  870/0 19/0 ± 07/8 43/0 ± 41/8 054/0 

 �S�* �� #+E�� ���=3

) L�Sml(�$7�7�/  

T>N  00/65 ± 90/151  30/76 ± 30/136  190/0  40/70 ± 30/160 10/82 ± 90/100 100/0 

�=5  60/52 ± 10/146  30/79 ± 40/124  430/0 10/101 ± 60/190 20/94 ± 40/121 110/0 

#+E�� ����  �5 ;� 

$�U �5 R-+� O@+S  

T>N  50/7 ± 40/9  80/11 ± 10/13  360/0 80/13 ± 90/20 10/10 ± 80/6 007/0 

�=5  10/17 ± 20/42  70/18 ± 10/45  670/0 20/19 ± 10/39 20/19 ± 70/26 150/0 

#+E�� ����  ;� 

$�U �5 �)@ O@+S�5  

T>N  50/12 ± 40/49  90/18 ± 38/38  590/0 1700 /± 00/49 90/19 ± 20/35 110/0 

�=5  10/12 ± 20/22  10/13 ± 30/21  860/0 70/16 ± 90/28 10/12 ± 50/25 560/0 

#+E�� ����  �*�5 ;� 

O@+S  

T>N  80/6 ± 10/10  20/5 ± 97/8  580/0 20/4 ± 90/7 00/11 ± 95/13 170/0 

�=5  60/5 ± 10/7  60/4 ± 63/6  790/0 20/5 ± 10/18 40/18 ± 20/32 058/0 

#+E�� ����  �5 ;� 

�U�� O@+S  

T>N  50/14 ± 10/31  60/18 ± 30/36  420/0 10/6 ± 29/22 80/19 ± 05/44 009/0 

�=5  40/18 ± 50/27  80/16 ± 50/23  520/0 30/7 ± 30/14 30/13 ± 30/16 710/0 

 ����#+E�� �=7>? ;�   T>N  10/13 ± 50/26  10/13 ± 00/26  070/0 60/8 ± 10/21 80/13 ± 86/21 900/0 

�=5  10/9 ± 60/27  70/14 ± 03/31  490/0 03/5 ± 40/25 04/15 ± 20/27 760/0 

#+E�� ����  ;� 

V-W$H$3��  

T>N  10/13 ± 50/73  80/17 ± 90/70  670/0 60/8 ± 90/78 80/13 ± 10/78 900/0 

�=5  10/9 ± 40/72  10/19 ± 56/64  220/0 00/5 ± 57/74 50/15 ± 23/73 830/0 

 ���=3 678��7�WBC T>N  22/0 ± 40/0  24/0 ± 02/1  660/0 76/1 ± 50/1 77/0 ± 50/0 041/0 

�=5  0  031/0 ± 031/0  580/0 14/0 ± 14/0 09/0 ± 09/0 780/0 

Round cell  T>N  20/2 ± 35/2  30/5 ± 23/5  100/0 50/2 ± 50/3 70/1 ± 93/1 070/0 

�=5  10/0 ± 10/0  0  070/0 14/0 ± 14/0 14/0 ± 14/0 980/0 

Immature T>N  70/1 ± 95/1  80/4 ± 23/4  150/0 29/1 ± 00/2 01/1 ± 45/1 550/0 

�=5  32/0 ± 10/0  0  070/0 0 045/0 ± 046/0 580/0 

IUI: Intrauterine insemination; IVF/ICSI: In vitro fertilization/Intracytoplasmic sperm injection; WBC: White blood cell 
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 ���������� �	
�� ������ ��� ���  ��������	
�� ���� ,����#- � 

  �	� ��� ��	��H 1
T�� #
(� �� �: <3� �:^  �
P

   ���0�� ���([� <��[� � ���%(V� c)
��%� ����;� n)
���

    '� ���� C�.
�7� C	��A 	 �. � ���23� �
.�%���
Z

�;�� J)�IH� �!$� ) ��050/0 < P   e��M+ ���� (

 up:A )1�23�    	 (��!� ��� 	� n)�3 <:�� 
� �
.

 J.
��: F���;k$. ���;�� ) ��050/0 < P ����� (

1�23� .�!� �� 	� �;: <:�� 
� �
.  

1�23� ���   
��� <:�� 
� 	 <:�� G	�� �
.

 ��;�� ��
�8 x
M5 '� 
�� ��;%�� J.
: I��   .��(� ��

 up: e�M+ ���B  +A )1�23�     <�:�� 
�� �
�.

1�23� + �!� �� 	� n)�3     ��� 	� ��;: <�:�� 
� �
.

�!�      J)�I�H� C	��A 	 ��. � ��	���H '� s�Z I�� (

 <���;�� ��
�8 x
M5 '� �%(5� �:   #
�(� �� .�(� ��

1�23� <j!y ���	��H 1
T��      ��
��8 J.
�: �
�K 
�.

�;��    ��
��8 ����+  �
P ���b+ F�;k$. ��� C�7� ��

 1�2�3� G�I�� �      I��� ����(� �B��5�H��� ���� �
�.

 .�7� C�.
7�     #�!�3 ����+ ����b+ 
�� ��R��� �   �
�.

WBC )White blood cell �(Round cell  	

Immature cell G
$.   #	��� � �: ���A3   ��j�p�

�� #�!3 F)� ���+ ���	��H 1
T�� #
(� �� ���   ��� 
.

 ��;�� Q���      �%���
�Z F��;k$. .<�H
) J.
�: ���

      �%���
�Z ���� � 
��� �<����� �����b+ G��3
;�+�!A8

�;�� J.
: G��3
6)�A�  	  (P) �)�A �j�p� ���

.(��	��H '� sZ  

 
� �R��� �29  C
D%3� 
� ��5
R� F)� � �: ��
$��

 -	� '�IVF/ICSI     ������ ��%H�A ����P G
�� <M+

 o�
��0 F��3 F�6�
����   -	� 
��� G
���� <��M+ �
��.

IVF/ICSI 4/6 ± 0/33   G��.��� F3 F�6�
�� 	 #
3

G8  
.3/6 ± 3/37  '� .�� #
329    <�M+ ��: ��
$��

    � ����;%H�A �����P -	� F��)� 
��� G
����7 ��� ��  

)1/24   ����T�%� 	 �����  ����
� ��	�
���� (������

<���*H��   #	���� � .���� I����81  �����	��H n��)'�+ �

      w�_� ��� G��
�$�� f����3 	 =��H��A�� �
.��b%�

   ��
�;� .<�3� C��8 ��	�
� � <�*H�� 1�" 	 <�*H��

  ��!$� '� ����� � �#	�� F)� � ���� Q
"p��

     	 G
��� ���	�
��
� G
��' Q��� 	 �.��� 	 G' F3 

 ��;�� Q	
D+ ��
�8 x
M5 '� fH��
� 	 fH�� C	�A  ��

 C�.
7�  #	��) ��1 .(  

 '� �-	� F)� 
� G
�� <M+ ��H�  : �7   ����

 �fH�� ��	�
�3 ) ���9/42  �*�
�3 ���� (���  �

 ���!(PIVF   '� F���;k$. .������22   ��	�
��� �����

 �fH��
�7 ) ���8/31  �*�
�3 ���� (���   -p�+ �

�
� ����    �G���'8 F�)� f�(� 	 ���� -	� F)� 
� ��	

���;�� Q	
��D+  fH��
��� 	 f��H�� C	���A 	 F���� ���

     ��: <��3� ��:^  ���
P .��7� C�.
�7�2 ) �����6/28 

��	�
� '� (���  	 fH�� �
.8 ) ���4/36  (���

��	�
� '� ���T+ F�5	� �fH��
� �
.   �� ��0 ��
�� �

�� ��23    F��;k$. .����:1   ��	�
�� '� ����   �
�.

 	 fH��3 ��	�
� '� ��� �*�
3 ���� �fH��
� �
.  �

ICS  .����  

   �G
��� <�M+ ��H� �2   ��	�
�� '� ����   �
�.

 	 fH��1 ��	�
� '� ���    ���'�H ���� �fH��
�� �
.

) ����6/28   �
*� � ���5/4     f�(� 
��� �(����

G��'8    ���� F�)� � C	�A 	 F�� Q	
D+ ��
�8 �
.

�;�� I��    F�)� G��
�$�� 1
$+ � �	��
�
� ��� .�(� ��
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Abstract 
Background: Today, usage of assisted reproductive techniques (ART) has been resolved the problem 
of many infertile couples. Repeated treatment cycles, long time and high cost, problems due to 
repeated anesthesia, has been directed the researchers to find ways to predict the success rate of each 
method. This study aimed to evaluate the success of assisted reproductive techniques in Isfahan 
Shahid Beheshti infertility center, Iran. 

Methods: In this retrospective study, 71 couples referred to this center for assisted reproductive 
techniques during the first six months of 2013 were enrolled. The main criterion for a positive result was 
clinical pregnancy two weeks after embryo transfer. Required information such as age, semen analysis 
and outcome of assisted reproductive techniques, were obtained from patients' medical records. 

Findings: Of all couples, 42 cases were treated with intrauterine insemination (IUI) and 29 cases were 
treated with in-vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI). 23.8% of IUI cycles and 
24.1% of IVF/ICSI cycles were successful. The mean age and duration of infertility in both successful 
and unsuccessful IUI groups were not statistically significant; while these diferences in the cases of 
IVF/ICSI were significant. In addition, there were no significant differences between the sperm 
parameters in successful and unsuccessful IUI treated groups; but in IVF/ICSI treated group, we found 
significant differences in the percent of fast motile sperms between successful and unsuccessful groups. 

Conclusion: Conventional analysis of semen and couple’s age cannot predict the outcome of IUI; but 
the success rate of IVF/ICSI is related to the age of couples, as well as shorter duration of infertility 
and better semen parameters. 

Keywords: Infertility, Intrauterine insemination, In-vitro fertilization, Intracytoplasmic sperm 
injection, Sperm parameters 
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Abstract 
Background: ABO blood grouping is the most important test that should be examined before blood 
transfusion. Transfusion of ABO incompatible blood leads to acute hemolytic reactions, malignant 
disease and in severe and uncontrolled cases might cause death.  

Methods: Direct or forward blood grouping or cell typing (i.e. investigation of antigens on 
erythrocytes surface) and indirect grouping or reverse typing (i.e. investigation of serum antibodies) 
are the most common tests to determine blood groups in laboratory. Interpretation and compatibility of 
the results from blood grouping tests (cell typing and reverse typing) is a crucial step to decide and 
perform blood transfusion. In case of incompatible results of direct and indirect blood grouping, 
additional tests must be performed before reporting the results and in emergency blood transfusion 
situations, O+ RBCs should be used. In this manuscript, we reviewed and summarized factors 
involved in ABO blood group discrepancies. We studied reports in this context in Iran and the world 
and compared the most frequent incompatibility factors in Iran in comparison to the rest of the world. 
Finally, we suggested plausible methods which could be taken into account to lower the risk of 
incompatible blood transfusion in Iran. 

Conclusion: Technical and clerical errors in Iran and the world, respectively, are reported to be the 
most common cause of ABO discrepancy. This result indicates different nature of ABO discrepancy 
factors between Iran and other countries. Understanding these differences is the very first step to 
improve blood donation and transfusion procedures locally and that requires long-term extensive 
domestic investigations. 
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Abstract 
Background: One of the most prevalent problems among hospitalized patients in intensive care units 
(ICUs) is infectious diseases that lead to high usage of antibiotics. This study was designed to evaluate 
the antibiotic usage in intensive care units of Alzahra Hospital, Isfahan, Iran, before (in 2010) and after 
(in 2014) the presence of infectious disease specialists.  

Methods: In a cross-sectional study, we measured the total rate of antibiotics usage in intensive care 
units of Alzahra Hospital in 2010 and 2014. SPSS22 software was used for the statistical analysis. 

Findings: Of the 39 evaluated antibiotics, use of 23 antibiotics (53.8%) were increased and of 16 
(46.2%) were decreased after infectious disease specialists arrival. There was not a significant 
statistical difference between the mean of antibiotics consumption in 2010 and 2014 (P = 0.29). 

Conclusion: We suggest that additional studies should be performed to evaluate the causes of 
increasing usage of some antibiotics consumption and decreasing of others such as price, indication 
and contraindications, and access of antibiotics. 
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