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!� ) ���27    �( ��	 
��� ���
 ����  ��M$ �� .(

 t�#� ��]�0���O k0��
17-  ) 2+0(��&��� �&�2E   ��0

2Estradiol 2+/�� ,+����h�8��� �0�)@� ^"� (   '���

��� !� !"#$ ���    ,(+�<� �+�/� ��+- �( � ((��

������  2+/�� ,+����h�8��� ,�)��  ,*��&�� '��   '���

��� !� ���	 !"#$ ��� 0) ���28.(  

a+������ �( ����������� ������	 !0�������  '2ER   

)2Estrogen receptor ,O )�E� (   ���Knockout   ���


2+/��� (����34  
����  �( u+��#Y ���� !"��#$ '����

!� ���	  )E� 9>4�+	 ) ���029.(  

a��)� L0� !� ,��� ��    ,��� �( ��	 ��(2E   !�b

       6����$ \��0 ,�+��7$ ���� )��E� 9>4�+��	 6����>4

!� 6<$ ,+����h�8���  .�0�<���� ��  L�7V<�  6"� ��

!�  ,*��&�� �	 
�� ��
 ����     ,�+�7$ ��� ����+4

     !"����#$ 
����@�� �� 
����K�h[ 6������$ \����0

)Neuroprotective ̂ ����O %�����4 R���]7� �( (  '����

 ��30�A (�m0� �� 9� �	 '�+b �� `�0�<� 6<$ ')E�

  ������� %0)��O ,��� !"#$    �( ���4����O  ,*��&��� '

2+/� /� � (�� �() 
����&�O '��2+    2��0(�� '���

!� ������ (,������ �() 2��/� ) (+
30  28.(  

   �( ��	 
��� ��
 ���� '(�3&� ��38�Z� !b

   ����8+4 �0�)��@�  !"��#$ ��30���A ![�+��� t����b�

) 
�� ���<� )�*��� �� ,*��&��32-31 2+0(��&�� � (

     !<>���0� �M�<[ 2���"�( ��� )���*��� (�"���� o�$��

!� ) ((��33 !��  L0����7� .(  �&� ,�+�4    ��	 
�@�� ��m

     q+�/� � \���+0�"�� 6�[��� �( )�*��� !b ,*��&��

     \�0 ��+�- ��� !"�#$ 
@�� %���4 R�]7� L�7V<�

!� 6<$ ��77	 %�j74 6��$ .�0�<�  

�� (0�] +�  ���� ��
 
�� �	 �(  a+� 2E 

�14 ^"�0\ >�4�6 +b �06 ��� ,�
0�  �����!  �(

,�����'  )E� 9>4�+	 
��	  ��
� �( ���O0 ��]��  

 ��! ((��� )34 `( ���  �+�b'  ��	 (��&����02+ )2E(   ��

�b0_ E4��� 8�3@�
 ������(��' ^"� �)@�0�  vZ�� 

@��4����L��'  ����A'  
�:; +b �06  ,��
 ��� �0� 

������! � E4����� 6>��
r���0�' ,��������� ���!+��
( .  

�(  a+� 2E �14 ^"�0\ 8+4 ���   @���4��� 6���$�L   

2+/����� �� _&������������' /������2� )GDNF ����0�   

Glial cell line-derived neurotrophic factor (�( 

,���������' (+��;+� �( ��5+�g���4+N �( 2���[ ���
� 

�! ((�� )35.(  

  ��M$ ��2E   ���
 �&
�(�� ,O ,��<�4 �	 !
+� �(

    ���
� 6����+$ vZ��� �0�)��@� ^"���  
����BDNF   

)Brain-derived neurotrophic factor ( NGF   

)Nerve growth factor � (3 -NT )3 -Neurotrophins (

�( !� )E� 9>4�+	 ) (+
36.(     ,��SS1� �� !�Y�� !�&[

 t�#�  ���S&3�2E   '���(��0 (+":� �( �	 L0� �� ��M$

!�  
�� �np� �j@�[ �    ��<0�)8O '���<�� ,���( �( ���+4

  � ')��E� �M��<[ �� '���+��/; �( � ���
�� �7�(+���

�&>� ) (��( 
�<�� !"/� '39 -37.(  

�( 2��  '�� �&�
r�  Kang �  ,����><�   a��)��

2+/� �	 ��(+<�  �� _&�� '(��7� '���7� t�� 
�/���  

2+/� J�+�� �� )0�<4 �(� '��   �� !����� � !<����)� '

 ,(+<� �@�A� � (��(2E  )0�<4 �:74 ��  
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2+/��� �� 6��-�[ !������  � \����+0�"�� '(����7� '����

2+/�  �� !"#$ '(��7� '��!� �0�)@�    �( ��>/� `���(

2+/� !���� )0�<4  )�� !@�� =�7b �� _&�� '(��7� '��

) 
�� �np�40.(  

      ��� ,*��&��� ����� ����n� ��� ��;+4 ��   � 6���>4

L0� � !"#$ (�>/<$      )0��<4 ��� ,O ��ns�4 ,+7	��4 �	

2+/� !"#$  ���� !���� !��� �� _&�� '(��7� '��


��` � �� L0� �     ��ns�4 ��38�Z� L�0� �(   ��� ,*��&���

2+/�       
�14 ��	 !���� 
�@�� �� _&��� '(��7� '��

2+/� �� u�Y k0��
    !�� )0��<4 !"�#$ '�� 0 ��7��  

 �� ����� !���� (�+� 
�@    ,���� 
�3�A� � ]����� �

 w8������������ ,��+����������� )2MAP  �����������0  

2Microtubule-associated protein(]���������   �

2+/� 2��/� '�� )Glial fibrillary acidic protein �0 

GFAP(  �Nestin )]������2+/��� � ����� '����  �����

_�������0�b �� (!"�������#$  \��������7>4RT-PCR   

)Reverse transcription polymerase chain reaction( 

!� !��0��� .((��  

  

��� 	
  

2+/� '�����;   !���� 
@�� �� !<����)� '(��7� '��

�+&�( _��Z�6<38�   � ��+�- L����� ��38�Z� 
�@� 

)41.(   
0��A� r�Y� �� 9�   �� �����   ��3;��� ,����<��

�� ![��; 6<$ 
:; ��77	     '��/; ��0� !���� 
�@

  ���������� 9N��������� � ����������:4)Gibco (PBS   

)Phosphate-buffered saline ( tr[ 
:;  '��0�S�

2+/� � !8+/�     .����
 �(�( +��&�
 !�+�Y '���  �(

���(�  )�4 w�4 �� �(�h&�� ��   ��0)m4 '    R��m�� !>����>�

.
@�� J+� ���*M	 9N� I �)��<] �� (   �@��A� ���+<�

  �� 9�� � �
30  ��S��(       �� �(�h&��� ��� ����*M	 ��n�  


������������	 k������������1� )Gibco (DMEM   

)Dulbecco's modified Eagle's medium (  '���[

FBS )Fetal bovine serum (   �� 9�� .��0(�� !f7Y

*+h0�&��� ��/�4 � ' �� k�1�0!    �( !8+/�� =+��

.�0(�� 6[ 
�	 k�1�  

  \���M@ �( !8+/��� ,+������N�+�25T '����[ 

DMEM  k0��
 �( R�� �37 �;�( ' !&���  � (���� 

2CO 5 �-�( �� 
�	 k�1� � �
 �(�( 
�	 4-3 

\0 ���  x0+34 ���0(��.�  

2+/���      !0���S8� ����� k���1� �( '(����7� '����

12DMEM/F  R���� �����@ �����[ '20  ���� R��+�����

��/! 8��& bFGF )Basic fibroblast growth factor ( 

20 � �� R��+����/! 8��& )Epidermal growth factor (

EGF  �27B 2  �-�( ��
 �(�( 
�	.    \�0 �� 9��

�&h�     ��
 6�>��4 �h����� !8+/� ��3<m4    9N��

!0�:� )0�<4 � �S8� 
:;  2+/� L0�  
�	 k�1� �� ��

�
 6S&7� 2������+� ��    ����� ,�+�7$ ���) ����
.(  �(

������    (�+���2+0(��&���� 2E ���)��<]���� (  ��(10 

���( '�:&�� �4 2+�+��� '  
�	 k�1� �� ������ )0�<4

.�0(�� �@�A�  

  ���f>4 � ��S� ,�)�� !��0��� '���  !8+/��    
��	 �(

2+/�    ���
 �@��A� ,*��&�� ,O �� �	 )0�<4 2�[ �( '��

(+�   !��0���MTT ] )yl -2 - dimethyl thiazol -4,5(3 

 diphenyl tetrazolium bromide assay2,5[ 9���  ��

 ���� �( �( ,*��&�� ��<�4���
 � (�+�   .��
 R��m�� 

2+/�  �� �&@�0 )0�<4 '��PBS ���
 �&�
  � �0����O 

MTT  .�
 R�m��103 × 2 \��� �( 2+/�  
�/� '��

96   ����� � ���
 �&
�	 �S8� k�1� �( ���Y (�+��  �(

 �+}[10     .��7&@�0 )0��<4 ,*��&��� 2+�+����  9��  ��  

7 � ��/�4 
�	 k�1�  )0�<4 �� ��� 100   ��&�8��>��
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 ��12DMEM/F  �10  2+/1� �� �&�8��>��MTT   ���

\��� �� R��	 ��   ���� �� � �
 �@�A� ��4   
$���


��@�� ������ �+4����+>�� �(.  2+��/1� 9N���MTT  ��

 � �
 tr[ 
�	 k�1�100    2+�/1� �� ��&�8��>��

DMSO )Dimethyl sulfoxide (  �@���A� \����� ���

�0(��  ~�7�&N�� �� 9�� .     ��� =r�; ,�)���   �� R���	

\�����    c+��� 2+��b �( ����540   k���+4 �&�+�����

������ ��0� 
�/���>�� .�
 '���  

�38�Z� L0� �(   \�7>4 ��RT-PCR   !����� 
:;

 ,���Nestin )]���� 2+/�� �   ���� '���    (!"�#$ ���� 

2MAP )]������2+/��� �  (w8���� !"��#$ '���� GFAP 

)�]���� 2+/� 2+/� �( (2��/� '��  )0�<4 �� 6-�[ '��

 ���� �( �(���
 � (�+�    ��38�Z� L�0� �( .��
 �(�h&��  

)phosphate dehydrogenase -3 Glyceraldehyde (

GAPDH ��� � ,�+��7$Housekeeping gene  �(�h&����

   '������; �+�j7� �� .�
RNA    '������; 
��	 ��

RNA isolation RNX plus )CinnaGen ( (�h&���� 

  )&7�� 
:; .�
cDNA )Complementary DNA (

  ����� ����� �� �(�h&�� ��   5+�>3� '��(���   �&�
� ' 

DNA  '+]8� ��RNA    �+�j7� L0��� .��
 �&Y��   ��

 
������	 � +�����]�8� '��������<0��� )Fermentage( 
RevertAidTM First strand cDNA synthesis kit 

  .�
 �(�h&��  

 ������O 2* '�� ,(+��<� ,�� �� ���3� � �������� �

9>$   ,���� ���� '��(�� ,���� �  '���� ����  ��&h�  �(

����  '���  .�/&��    R��� _�0�b ��   ��)�@�Image J   ���

!��� ����0�S� �]0���>0  .((�������&@�0 ��� �+����� '�  �(  

 2��;1 
�� ���O.  
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������ ���	�
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��� �
� ���� �

� �� ����  

2+/� '(��7� '��  !���� 
@�� �� ��
 '�����;    ���

"�� \�M@ .	���  ��f>4 � ��
.��   2+/�� L�0�  ���  

  �7&�
�( ��7��� 
�M���"�@ � 6>
 !	�( '*+8+@�+� 

 �0+#4)A 1.(  

2+/��� ��  *������ '����5-3 ���S8� 
��:;'  !"��#$

.�
 �(�h&�� �S8�'     R��m�� ��/[�� �( �( !"�#$ )0�<4

(�( ���� �� ��&�� .
@�� ,2+/�    k��1� �( '(���7� '��

�S8� ���' �(+4     �� k��1� �( ��	 !/>�
 '��	 '�� �

��(+� ���7
 ��+-  � �    ����
 6�>��4 �h����� R��� 

�0+#4) B 1.(  

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

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

bp 161  
F-5'-CCTCTCCCTGGCTCGAATG-3' 

R-5'-GGAAGCGAACCTTCTCGATGTA-3'  
GFAP  

bp 220 
F-5'-AACAGCGACGGAGGTCTCTA-3' 

R-5'-TTCTCTTGTCCCGCAGACTT-3'  
Nestin  

bp 321 
F-5'-TCAGAGGCAATGACCTTACC-3' 

R-5'-GTGGTAGGCTCTTGGTCTTT-3' 
2MAP 

bp 680  
F-5'-GGGCTGCTTTTAACTCTGGT-3' 

R-5'-GCAGGTTTTTCTAGACG-3'  
GAPDH 

GFAP: Glial fibrillary acidic protein; MAP2: Microtubule-associated protein2; GAPDH: Glyceraldehyde 3-phosphate 
dehydrogenase 



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /345 ���� / � �!�� 1394 1244 

�����  ���	 �	 �
���
���������� ����  ������� 	
��
�  ��
$�% & 

  

  

  

  

  

  
  

*+, 1. �$�
-.  /�+���+�� �0��  ����� �� ������1 ���� �� ���� ��
��� �
� )A(%��. *�+�. 4  ���1 �
��&���5 )B( �$
65 7$
'. 4

���� �8-9  8, �
� )C(  

 

   
*+, 2.  )$
;� �  <��+. �� *=
0 �
��5
�RT-PCR  )$
;� � �  '�5 �  �
��5
� �'1�>5
�5�
� 2MAP4 GFAP  �Nestin  ��

���� ���� 4��
��� �
�  %��? ��  �

$ 7$
'. �
���
,  �����.  @
�� @�7��>5
�5 �
��GFAP  �Nestin �  ��!� ��A  %��? �� �������  �8)5

 %��?  ���
, ��!� B�
1 �� @
�5 ��� ��� )050 /< P*4 010/0 < P**(.  

RT-PCR: Reverse transcription-polymerase chain reaction; GFAP: Glial fibrillary acidic protein;  
MAP2: Microtubule-associated protein2; GAPDH: Glyceraldehyde 3-phosphate dehydrogenase 
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 ������ \�M@ ��  ��� _0�b ��0 ,�
�

�7&
�( ��"4�� �]0�>0 ��  �0+#4)C 1(.  
MTT assay  
�<; �� 9� �(�( '��O    (�h&��� ��� )�8���O  ���   ,+���O ��

ANOVA )Analysis of variance (.
��@�� R���m�� 
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(�+� � �&���+ tM&Y� L0� � (L�]����   !�73�  ��(  (+��

)050/0 < P.( � ���M$   ,��� L�]����]���� �GFAP 

 ���� �((�+�  ���� �� 
"�����
  �&<	 (+��   L�0� �

tM&Y� L�]����  )��� ��    !�73� '����O ���18  �� ��(+( 

)010/0 < P( ` !8�[ �(	  ,���� � ]����� �2MAP  �(

 ���� (�+�L0� ��    ����� ��� 
"�� �	 ����
   ����	


�� �&
�(` tM&Y� L0� ���   !�73� '���O ��18 ��  ��(


��� )160/0  =P(.  

  

 �!  

%:� �� !>0 ,*��&��   ,+���+� L0��4     ��	 
��� !0���

 !h/&�� ���n��� 
@�� ��,�� '    
�@�� �i�0� ���   '���

.(��( !"#$ ,*��&��   L�7V<��( ���� �<40)   !�7�7;

!� � (��( !<:� �S�  ���+4��    � )�E� ��&Y��� 6��>4

�g�[ L�7V<�    ��ns�4 ������[� � ���(�   !�h/&��

�
�� �&
�(.  

2+/� �� !���&�( 
8 +:� �� �;+4 ��    '(���7� '���

�� 6-�[  2+/�� ���7� �0�� �� 
"�� !��� 
@��   '���

,�+�&���� )��E� ���7��� '(����7�  !4�+��- �(  L��0� �� ���	

2+/�      �� !����� �&���� )0��<4 ,*��&��� �+}[ �( �� �

�0O 
�(  !� ,��� �� ,�+4   ��&@�0 )0��<4 '��    ���+�� �(

 '����<�� �+�8+4� ( !"��#$ '����* ���7��� u���Y +���4���

  �( .(+�<� �(�h&�� !$��� ��30�A � ,+�7�	��� '��<��

�38�Z� L0�  2+/� �� ,*��&�� ��ns4   _&��� '(���7� '�� 

  2+/�� ��� u�Y k0��
 
14 �	 !��� 
@�� ��   '���

!� )0�<4 !"#$ ���0    !"�#$ )0�<4 ,�)�� � �
 !����

  ,���� _0�b �� ]������'��     _�0�b �� !"�#$ .�/&��

 \���7>4RT-PCR  !����0������0(��. ���38�Z� L��0� �(  

�
 ���� !� ,*��&�� �� ���     ����	 ^"�� ����+4

 ,���]���� '���Nestin  �GFAP   L�0� � (+
  ����	

!73� '���O �j� �� )�� !� ��( �
��`  ����    �( ��	 !����	

 ,���]���� �2MAP  ���� �((�+�   !�� �������  (+�
  

� ��]<��
�� !73� '���O ��18 �� � !<� ��( .�
��  

 �(���38�Z�  ���	 '�Brannvall  ,�����><� � R���m��

��(�(   �n�17-  ,+����h�8��� ,�)�� �( �� 2+0(��&�� �&�

2+/�  '��   ����� L�E8��� � !�7�7; !"#$ '(��7�! � 
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Abstract 
Background: Over the past decade, researchers have used the existing knowledge about pathways 
messaging protocols to successfully stimulate stem cells to generate neurons. Due to the ease of access 
to adipose tissue-obtained stem cells rather than other sources, whereas estrogen factor could be used 
to improve neural differentiation, antilogous transplantation of differentiated neurons would be widely 
used for certain degenerative neurological diseases such as Parkinson's disease and spinal cord 
injuries. The purpose of this study was to evaluate the effect of estrogen on expression of microtubule-
associated protein-2 (MAP2), glial fibrillary acidic protein (GFAP) and Nestin markers.  

Methods: After the isolation of stem cells from adipose tissue, the neural induction was carried out 
through neurosphere construction; then, final differentiation of the cells was performed. Neurosphere-
singed cell were transferred to neural induction medium (control group). In the estrogen-treated group, 
estrogen was added to the culture medium until the end of the day of distinction. Then, evaluation of the 
expression of neural markers, was performed using reverse transcription-polymerase chain reaction (RT-
PCR) technique. In addition, MTT assay [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] 
was performed to assess cell viability. 

Findings: The mean expression of GFAP and Nestin markers were down regulated in treated group 
compared to controls (P < 0.05). The difference between the mean of MAP2 expression was not 
significant between the two groups. In addition, the difference between the mean of cell viability was 
not significant between two groups, too. 

Conclusion: In this study, we found that estrogen can decrease the expression of neuronal markers. 
However, to determine the effect of estrogen on neurogenic differentiation of stem cells, next studies 
should be done broader using other precise techniques. 

Keywords: Estrogen, Neurogenesis, Adipose-derived stem cell, Reverse transcription-polymerase 
chain reaction (RT-PCR)  
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A'2 �' �  ��1�� 2' �2�/! d%�_%  ����� �Jurkat  �37-KE �! 8(��.  

:����� ������ T-cell immunoglobulin-mucin0 ��*���� -9'�> E�*�#��FC� �3��� 0  
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) ���Acute lymphoblastic leukemia   ���ALL ( (

11   	�+  �!��"��,�+ %�& �� ����   �����)2-1( �� .

/�0 1���  �!�"��#$
 	
��
  ����#$
 ������T  (

B 	+ ��2�� �&�� )3(4�� �� .   ��&(� 56� ���� ���

  1����  �!�"��#$
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 �7�6�0 ( ��8�� 	
�9
�+

���$� :� �8$+4�,� 	
�9
�+ ;���� 	�  	&�<�� ���

  ������=+ ���� ���> ;�� �� :� ���< :� ?��� @��

	+ 1	
�,� �(�� A��0 4�B!&� 4�,� ����    	&�<��� ����

) ��� ��� �� ��4A��0 4�B!&� .(     DE�� �� 	
��9
�+ ����

    ��&�F�
 4��G�� H���< �� 4�,� I��� :� 4�,� J���

@�&��2 :� 	
�,� J���  	�+ K��� ��� � 2   :�� ����

	+ @�&��2 	
�,� I��� ��6�L ��� 4�M7 NO��   .����

     ������=+ 1	
�,�� I���� ���6�L ��� 4�M7 4�P&� :�

	+ 4�M7 4�,� �� 	
�,� �(�� A��0 4�B!&�  �� :� ���2

      ( Q���
� 1���R9� :�,
S �� 4�,�� 	����� ����$���7

) �&��� /B& ��!0�0L4.(  

�8!=S @�&��2 ( ���&�F�
 �!7�� ����  ��� ����S 

DE� 	
�,�  4�,�� ��R9� ��T+ �TS    1	&�<��� ����

        :�� ��� ����S 	�&U I��+�7  �� 	�����$� :� �8$+

��V�(����0  ������T-cell immunoglobulin-mucin 

)TIM( ) ���$!7�2 A���&6-5 .(TIM  ��V�(�0���9�,2 ����

     �����6Y �� @�����$$� ������PO ( 	
�,����� DE�����

)Transmembrane	��+ (    ����+(�  ��� :��� �$����� 

	$�
���,2�&�
�� �� :���&  �N-terminal � 1 ��+(� 

 :P�� 	$�����+ �� :�����& � J�����  A�  ��� ( 	
�,���

 ���"��#=7 5���+  � �(�� ( �&��� 	
�"0�!��

	+ ���$�� ���(���  .�$���TIM   @����&� Z���� �� ��  �

  %����������&� :��������� 	$�����������+ ����������+(�  

8-1 	+ \�=B�  %��&� ]B7 :� �&��211 3  (4 � � ��=&�

	+ ���� ) ���8 -7 .(3 -TIM  ^�� �����   ���+(� ����

  %����&� ����� �� 	$�����+TIM    ����+(� ���+� 1����� ����

_�Q� �L 	
�"0�!��  ���� �� ��TIM 	+ ��   	�$M� ?����

 1���(���  � ��S :�5    �����"��#=7 ��TS ���(���

 .����3 -TIM   ����������"��#=7 N������O��3STAT   

)3Signal transducer and activator of transcription( 

( 6IL )6 -Interleukin( 	+  ���� :� :S�� �� ( ���2   :��

��=+ 3-STAT6IL  �#�� ��+�� ��!��!+ �� 	
T+ /B&

	+  1���
&3-TIM    �� 	�
T+ /�B& ��=+ ��� H��< ��

1��R9� ��  ( \S��T�   4�,�� ��!���!+    ���� ���+�� ����

)10-8  .(  

	��� ���� K�M
�E+ �� /B& 3-TIM  a���� ��

 :� :!=��( 	$
�� \!=��	+ ��+�� .����   ���6& ��BBb+

@���    ������ :��� ���&�mRNA  ��V�(���0 (3-TIM  ��

    /��Q�7� ����� @(��2 �� :=��B+ �� c9�(�� ��<��

�L 1��$d
� .��� :!���    :�� �&����� :8�!& ��� :� ��

 ���� /��Q7�3-TIM 1    ����� :�� ���+�� ��!��!+ NO��

��2�� 	+ �� :M
�E+ �� .���2   /�B& ��F�� �3-TIM 

,� ��4� ��� Hela     ��� @��� ���6& ( �����2 	����

     �U ������ e�+���� �� @��#!���� ���� :���3-TIM 1

4�,� ��!��!+ ( \S�T� 1K�S�T+   ����+�� ���Hela 

	+ /��� ) ����11 .(  

��!9
�2-9  	�9� ��  ���gO�  @���&��� �  ���!9
 ( 

IG!+ @�&�� :� β-����!�h�2 ����� ( (�  ���+(� N 

 (C 4�$�+�� 	+ ���� :� ��  � ]��( 	���������� :� 

\� IG!+ @�� �&�@��� ��6& K�M
�E+ .   �����=� :� �&�

 �������9,
O ����!9
���2-9 :E����( ���� @���&��2 �  �  

3-TIM 	+ K���  �� ( ���2 ��!9
��2-9    ����$O :��



 

  

  

www.mui.ac.ir  

 �	
�� 
�	���� ���� ������–  ���33  
���
 /345 ���� / �� �!� 1394 1252 

����� ����	
�  TIM-3�
 ���� �	��� �
� ��� ����� ����� ������ �	
� �	�
 .'
�/�0 1 

@�&��2 �&�F�
  �3-TIM ��� @�� @��#!�� )13-12 .(

 :� ��� @�� ij6+ 1�k�� 4�� ����!9
�2-9  ��

  Q&U���l&L ( ��!��!+ 1��!0�0L 1	
�,� I9�� ����$���7

) ���� ���
���15-14 e��Q��2 :��M
�E+ �����$^ �� .(

 :� ����2��!9
�2-9   5�,!j+ %��&� ��R9� ��T+ NO��

 4�,�����    1	
�������
 �����$&�+ 	&�<������� �������  

Multiple myeloma 1Burkitt's lymphoma  (

Hodgkin 	+ ���      :�� 4��G�� H���< �� K���m� ��� (

2@�&��  �3-TIM 	+ K��� ) ���216 .(  

:��M
�E+  �Kobayashi  :��� ��� ����6& ������9
� (

��!9
�2-9 4�,� ��R9� ��T+ NO�� + ����+�,� 	+  ���

)17:��M
�E+ �� .(     :��� ������2 e��Q��2 ����F�� �

��!9
�2-9    4�,�� ���� ���T+ :� �8$+    ��+�&"+ ����

	+  ) ����218  1���$d
� .( ��!9
��2-9     :�� 4��G�� ���  

3-TIM  4�,�� �� ��!0�0L ��B
� NO��   ����T   Q���
�

:!7�� 4�,� �� �!
� ��Q�+ :� ( n
�� �  ���T CD8+  (

  o���0 ���T+ NO�� 1��� �� @("O    4�,�� ����1Th  (

 /���INF )Interferon	+ ( ) ���219.(   :�� :S�� ��

@�&��2 :� 	
T+ /B& � 3-TIM  e�!=2 1:M��� ��
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3-TIM   	����� H���< �� �L 	&U ���� ��Q�+ 	���� 1

mRNA 	��+    �� @��#!���� ���� ���k�� H���Bb� 1������  

e(� Real-time polymerase chain reaction   

)Real-time PCR( �U ���� ��Q�+ 	���� :� 13-TIM 

@�� (� �� �   ������  �!����"��#$
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�,���
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 :� q���+

 �"7 �� @�� @��� ���  ���25 	!&�� 	M��+ �!+  ��

      :�� ( �������� ������ ��!���0 �!�!�=&� 	
�,�  &��

     ����� 	&��#O ��k �� c�0 .����2 IB!$+ @�F6��+�L

 �"7 ;��<�      I�9
� ��� ���70   @����6+ ( �����  �

4�,��� \������ ��� 1r�9���(�9�+ ����� ����4�,  :��� ����

  ]������ ���� ��������9&�5 �� ������   1������ ����=��  

95    ����+� ( a���<�+ ������ ������37 :��S��  �

	!&��  �"7 .�� IB!$+ ���2    :,���( :�� :�&��(� ��  �

  1	
�,���� \������� ( ������ ����s& �� r�9����(�9�+

    	2���
L A��O 4��!$� 1��$d
� ( 	
�,� �U�
�7��+

 + .��7�2 ���> 	���� ���+ 	^��> ( 	����!���  ]��b

 �"7 �6�  �� ��2-1  � �(�    t���M� ����   .���

 �"7 �6� ]�b+ t��M� ����  1��$�+h ��� ��� ��

  4�,�� @���
� :� :$T� �6� ]�b+    :�
�
 :�� ���   ����

    �O��� ��� ( I�B!$+ I��!��1500    :�� :�B�>� �� �(�

 K�+5     ( 	
��� 	��(� ]��b+ 1@�� U�#��!&�� :B�>�

 �"7 :� I��� a���   �(��� :� ��1640-RPMI 

)Roswell Park Memorial Institute 1(10  ������

  ) �(��2 ���$S A��Fetal bovine serum   ���FBS 1(

100 	,�+ �� ���(   	�$0 ��!�
   ( ��,���100   �� ����(

	,�+ 	+ ��=��+�!0�!�� �!�
 1���� .�� :7�k�  
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 e(� ��Real-Time PCR: J��j!�� RNA   :	
�,��

J��j!���� RNA A���� 	
�,��� ���� @��#!����  ����� ��  

RNX-Plus   ( (����,� �$���� ������) ���� Z����� 

u�� :� ��� I
M
���!�� ��� A�8&�    �� �(�� .��

 @�� ��� �� 4�,� ���,�+   	
�,�� �Jurkat  (37-KE 

 �� ( �� :!����� �O��1000   K��+ :� :B�>� �� �(�

10  ��+� ��) :B�>�4 :S�� 	!&�� �   U�#��!&��� (���2

   a����� ( ���� :��!j�� �(� 	���(� ]���b+ .������2

	>��  1cv� .����2 c9��( @�&�+1 	,�+    4��,b+ ��!�


 �����RNX-Plus :��&�
& :���  ( :7���k� ����30  :���&�m

 ( c��9��(5    .���� :����9&� w����� ����+� �� :��B�>�  

200 :&�
& ��  � �� :� A�7(�,� �!�
(�9�+  ( :7�k� ��

 K�+ :�15   ��� 	��� :� :�&�mShake     q��,j+ �����

:&�
& .��  K�+ :� o� �(� ��5   .�����2 :��9&� :B�>�

  K��+ :� 1cv�15     �O��� ��� :�B�>�1200  �� �(�

 ��+� �� ( :B�>�4 :S�� 	!&�� �  .�� U�#��!&�� ���2


& ��  � �� ���+ ��7:&�    ��>�7 a����(�9�+  � :� ��

RNase   1����+ ��7 ��� ����� \8� :� ( �� @��� 4�B!&�

:,��+ �� .����2 :7�k� 4�&�0(�0(Q�� :&�
& 1�M� �   ���

 K�+ :�15   �O��� �� @���(� ( :��9&� o� �(� :B�>�

1200    K��+ :�� ( :B�>� �� �(�15    ���+� �� :�B�>�  

4 :S�� 	!&�� �  + .��� U�#��!&�� ���2   	��(� 4��,b

 ( �� :!j�� �(�1 	,�+  4�&��� �!�
70    ��� :�� ����

:&�
& ��  �  ��8+ ( c9��( 	
� ( ����2 :7�k� ��

 K�+ :�8    �O��� ��� :B�>�7500   ��) :�B�>� �� �(�

 ��+�4 :S�� 	!&�� �   .��7�2 A�8&� U�#��!&�� (���2

      a���� ( ��� :!������ I�+�� ���< :� 	�(� 4�,b+

 �� I���50 �
(�9�+ �>�7 aL �!RNase  (DNAse 

 c�0 .����2 I� ��  J��j!��� RNA1  �����  	����� 

	
� �� @�F!�� NanoDrop @��#!�� ��.  

 Q!$���cDNA :j��=& /$����()  Z���9M+ ��������

RT:( ���� 	���!�� :� cDNA ��  ���#��  1h��� RNA 

J��j!���� @���� �� :��,��+ � I��P>  ��  ��� ���� ������

@��  	
�,� ���Jurkat  (37-KE 1:,��7"� :� ��s$+ 

  �����cDNA  ]����   ����M-MuL V Revese 

Transcriptase RNase H Vivantis  ����+  @��#!��� 

���> .�7�2 I���+  /$���(  ���  Z����  I
M
���!��� 

���� @�&��� :� K���  ����  :��  A��8&�  ����� . :��   

5  �!�
(�9�+RNA   :�,��+ �� @��� J��j!��   1I�P> �  

1  �����!�
(�9�+Oligo dT 11  �����!�
(�9�+dNTP 

)Deoxynucleotide ( (3   �(������ aL �����!�
(�9�+

    ����+� �� ( ������2 :7���k� ����V,��&65 :��S��  �

	!&��     K��+ :�� ����25      1cv�� .��� :���9&� :�B�>�  

2  \�Q�������&L �7��������� ��������!�
(�9�+M-MuLV   

)Moloney Murine Leukemia Virus ( (  

1    \�Q��&L ���!�
(�9�+M-MuLV RT )Moloney 

Murine Leukemia Virus Reverse transcriptase (

 �� ���T& �� ( :7�k�7    1���V,��& �(��� aL �!�
(�9�+

 :� 	��T& \8�20    :�� q��,j+ .�� @�&��� �!�
(�9�+

 K�+ :� @�+L ���60    ���+� �� :�B�>�42  :�S��  �

	!&����   K���+ :��� cv��� ( �����25  ����+� �� :��B�>�  

85 :S�� 	!&�� � 4�Gb+ .����2 :��9&� ���2  �T&	�� 

 ��� ����+� A���8&� /$����( Real-time PCR �� ����+�   

70- :S�� � 	!&�� ���2 ����TF& ��. 

 /$������(Real-time PCR  �� @��#!������ ������  

SYBER Green /$����( : Real-time RT PCR 

 ]����  @�F!��� Rotor-Gene 6000 )Corbett (  ��� (

��� �� @��#!�� AMPLIQON  A��8&�  ��7�2.   �����

 :���� :���� x�������5/12 ����!�
(�9�+  c9�+�!���=+ ��
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AMPLIQON 12 ����!�
(�9�+ cDNA 11 ����!�
(�9�+ 

  �U ������ 	����G!�� ������
���0  �����3-TIM  (
Glyceraldehyde-3-phosphate dehydrogenase 

)GAPDH ( 4(���S)1 ( (5/7  ���>�7 aL ���!�
(�9�+

RNase  (DNAse  \�8� ( ����2 :7�k�  	���T&  ��� 

1/$����( 25  1cv��� .���� :��!7�2 ���s& �� ���!�
(�9�+

:+�&��  	����� �Real-time PCR    :�� :�,��+ (� ��

:��,��+ ) 4(� �Denaturation K���+ :��� (15  :��B�>�

 :��,��+ ( I9����  ��� ������ ) A(� �Annealing ( 

Polymerization ���� (40  ��+� �� x���� :� I9��

95 :��S�� 	!&���� �  K���+ :��� �����215  ����+� 1:���&�m  

60 S��: 	!&�� �     K��+ :�� ����225    ���+� ( :��&�m  

72 :S�� 	!&�� �  K�+ :� ���220  :��&�m    @�F!��� :��

 .�� @������ �� c0  @�F!�� 1���� A�
�� :� /$��( :�

  \��T+ :��,
S �� :��� ��� /����
& �� 	����O"<�  ������  

   ( /$���������( �7��������6�0 	�������$b$+ 1�LCt   

)Crossing of threshold	+ (    ���� :�� �� �M� .����

L A�
� ��+Ct     e(� �� 1(	,��� �U ( 4��!$� �U) ���

 �!
� �!
� 	��P��b+Ct )∆∆ct   ���(L ���� :�� ���� (

   ��� cv�� .����2 @��#!�� 4�,� (� �� �U ���� �P=&

 :
��M+ �� @��#!��∆∆ct-2  =R 1 ���� /��Q7� 	P=& ��Q�+

 (� �� �s& ���+ �U@�� 	+ :P��b+ 	
�,� � ���.  

 �� @��#!������� ������� 	!������=�=����!�� 	���������

 e(�MTS ]3-(4,5-dimethylthiazol-2-yl)-5-(3-

carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-

tetrazolium:[  1	!��=�=����!�� 	������ ����   ��� ��

 ����^ ����,0  �����96 1	�����103 × 5  A����� ���� ��

@��  	
�,� ���Jurkat  (37-KE  @��� ��6�  ���  (

 �� c024 4�,� :� �O��     1�&��� ���� ���7 ���( ��

��2 ��
�����&   1x����� ����� . ��s,Y    5�,!j+ ����

��!9
���2-9 )100-01/0   ]���b+ �� :��� (�h�+�&���&

RPMI  ��^ :� 1��� @�� :�T�    K��+ :�� ( :7�k� ��

48 .����2 :��9&� �O��    ���^ :� �s,Y �� ����

!7�2 �s& ���� : (    ���^ :��   ����� ����1   ]��b+

I��+�� ���6�  :7���k� .������2 �� c��048  1�O����  

20   ~�&� �!�
(�9�+MTS      ( :7��k�  ���^ ��� :��

��,0  ��4   ���+� �� �O��37  :�S��  	!&��� �   ����2

 I��B+ ��  ��^ �� 4�,b+ a�S 1cv� .�� :��9&�

 J���+ 4���< �� 1������490  @�F!���� ]����� �!+�&���&

) ������ ����,0 	!
���+(Biotech, Synergy  ������

      ����� x�=� ��� ����!& .��� @�&��� �9��+L ��6�

4�,�  @��&� ���       �� 1����� :�� �P�=& @��� ���
�� �

:E��� :����2 :P��b+ ��� �  

4�,� ����   ) @��&� ����Viability  ��F&���+) = (

4�,� a�S    4�,�� a��S ��F&���+ /���� ���   ����

 (��
��× 100  

  
 ����1. �	 
��

� ��
��  ���GAPDH )Glyceraldehyde-3-phosphate dehydrogenase(  �3 -TIM   

)3 -T-Cell Immunoglobulin Mucin(  

�� �
  	
������ �����  ��  

NM-001289745.1 
Forward5´-CTCCCGCTTCGCTCTCTG-3´  
Revers5´-TCCGTTGACTCCGACCTTC-3´ 

GAPDH 

AB924452.1  
Forward5´-TCCAAGGATGCTTACCACCAG-3´ 

Revers5´-GCCAATGTGGATATTTGTGTTAGATT-3´  
3 -TIM 

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; TIM 3 - : T-Cell immunoglobulin mucin 

  



 

  

 
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /345 ���� / �� �!� 1394 1255 

����� ����	
�  TIM-3�
 ���� �	��� �
� ��� ����� ����� ������ �	
� �	�
 .'
�/�0 1 

�=� A�
� :� ���9� K��� :� �� �� A�8&� 	���  (

4�,� ��B� ���� Z��� �� ���!&     @(��2 :�� �P�=& ��

  ����� @(�2 �� �B� ��Q�+) ����100    ��s& �� �����

   �� ����M+ ;���b&� ( ��F&��+ K��� :� ( (�� :!7�2

   .�����2 :����� ����� �� :=��B+ @���     �� @��#!��� ��� ���

 ����+�LOne-way ANOVA )Dunnett's test �� (

A����&  ��Q���7�SPSS )SPSS Inc., Chicago, IL (  

     .���7�2 �����> I���,b� ( :���Q8� �����+05/0 < P   

    	����$M+ DE����� �������$O :�����  ������s& �� ����  

.�� :!7�2  

  

����	 	
  

�������� ���� 
!" ����!# ����$�
 �  �3-TIM  �% &%

�%&  ���'( �Jurkat  �37-KE  

/$��( Real-time PCR @�� (� �� ����  	
�,� �

Jurkat  (37 -KE1    ~�����&� �� @��#!������� �������  

SYBER Green  �U (� ����3 -TIM  (GAPDH 

.�7�2 K��� (	,��� ���� ���$O :�)   :�� �� �M�

   :�� q����+ K�O"<� ��+L ���Ct  /$���(   ( ���

@��� �(� �� K�P��b+ A�8&�  ���� 	P=& ��F&��+ 1��

�U 3 -TIM @�� (� ��  	
�,� �Jurkat  (37 -KE 

   I��,b� ( :��Q8� A�8&� �� 1��$d
� .����2 :P��b+

 �����+L@��� �(� ����    ����+�L �� @��#!���� ���� ����

ANOVA	$M+ 1  ���� ��� K(�#�      .��� 	����� ���

  ������ ��F&����+ �P��=&3 -TIM  ��@��  	
�,��� �

Jurkat @�� �� :=��B+ ��  	
�,� �37 -KE 1 �(��

9/3  ����� ���)001/0 > P( 	+ ��6& :�    ����� ����

 	P=&3 -TIM  ��@��  	
�,� �Jurkat  ��T^ �(��

�U ��� ���� �� �!6�� ����� @�� ��  	
�,� �37 -KE 

	+  I9�) ����1 .(  

  
 *+,1 �	 ��!# �
-!� .3 -T-Cell immunoglobulin mucin 

)3-TIM( �%& �% &%  ���'( �Jurkat  �37-KE  

  

���� 
!" ��� �$!� 
!./��� � 3-TIM 
��# 
��!0+� ��& 

�%& ��� ���'( ��(�� 1!2(3#�45� �# %�6 �%�42(
 

7
 8�� MTS  

  @��&��2 ��&�F�
 �m�  �3-TIM  ��!9
��2)-9( ��  ���T+ 

��R9� @��  ����   	
�,��)Jurkat  (37-KE(  	
���
 

 �!�"��#$
   ��� ���=&� ���  @��#!��� ��  ��=� MTS 

	���� 4�,� ��&�+ @�&� ���� ���T& �� .��   �� ���

@�� (� ��  	
�,� �Jurkat  (37-KE �s,Y ��  ���

��!9
�2 5,!j+-9     :�� x����� ���� :� .�+L ��� :�

4�,� �s,Y ��m�� �b� �s& ���+ ���    K(��#!+ ����

��!9
���2-9 )100-01/0   ( ���7�2 �����> (�h�+�&���&  

48  ����+� ������0 �� c��0 �����!& .���� :����9&� �O����

 ��!9
��2 :� ��� ��6& �������9&�-9  ��s,Y ��   ����

) ����01-01/0 ��> �m� ���� �� :=��B+ �� (�h�+�&�& I

:s�"+    	�$M+ /���� ( �����& ��   ����� �� ����

4�,� ) �6& @���6+ @�&� ���050/0 > P 	
�� �� ?(

4�,� ��
�� :�   ��s,Y ��� ��    ��!9
��2 ��h��� ����-9 

)100-1     /����� ������ ���� :��=��B+ �� (�h�+�&���&

	$M+ ��!9
�2 ��m�� ��� ( ��� ��6& �� ����-9   :!�=��(

0

1

2

3

4

5

Jurkat KE-37

TIM-3 mRNA expression



 

  

  

www.mui.ac.ir  

 �	
�� 
�	���� ���� ������–  ���33  
���
 /345 ���� / �� �!� 1394 1256 

����� ����	
�  TIM-3�
 ���� �	��� �
� ��� ����� ����� ������ �	
� �	�
 .'
�/�0 1 

) ��� �s,Y :�050/0 < P .(  

��
���  I9��� �� :��� :��&�2  �����2  (3  @�����6+

	+ ��!9
�2 �s,Y /��Q7� �� 1���-9 @�� (� �� ��  �

 	
�,�Jurkat  (37-KE4�,� ���� 1   �� @��&� ���

 �s,Y1 	$M+ K��� :� �h�+�&�&  �7�� /��� ����

)050/0 < P:M
�E+ ���!& 1��$d
� .(   ���6& �k�� �

  1	
�,�� ���R9� ��T+ ��Q�+ ���!6�� :� ���   ��s,Y ��

100 ��!9
�2 �h�+�&�&-9  	�+      :�� ����< :�� ?�����

4�,� ���� @�� �� @�&� ���    	
�,�� ����Jurkat  (

37-KE  :� x���� :�15  (39/17 .���� ����  

  

  
 *+,2 .:!2+��" 
!./�-9  ��'( �,& &�<� &% � �� 
 %�6 1!2(3#�45� ��(��Jurkat  

4�,� �� �s,Y �� ��!9
�2 5,!j+ ���-9 �L ��&�+ @�&� ���� ( �&�� ��
�� ��  �� c048 :,��( :� �O�� �  �=�MTS   

]3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium@���&� [  .����2 ���2  

@��� .�� ���� ���M+ ;��b&� ( ��F&��+ K��� :� �� *050/0 < P  (**010/0 < P 	$M+ .��� ���  

  

  
 *+,3 .:!2+��" 
!./�-9  ��'( �,& &�<� &% � �� 
 %�6 1!2(3#�45� ��(��37-KE  

4�,� �s,Y �� �� ��!9
�2 5,!j+ ���-9 4�,� ��&�+ @�&� ���� ( �&�� ��
��  �� c0 ��48 :,��( :� �O�� �  �=�MTS   

]3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium@���&� [  .����2 ���2  

@��� .�� ���� ���M+ ;��b&� ( ��F&��+ K��� :� �� *050/0 < P  (**010/0 < P 	$M+ .��� ���  

0

20

40

60

80

100

120

8 �( 0.01 0.1 1 10 20 40 60 80 100

%
52

�&
 #

��/

(nM) 8��,5�� ��$9
-9 

MTT Assay in Jurkat Cell line

*
**

**

0

20

40

60

80

100

120

8 �( 0.01 0.1 1 10 20 40 60 80 100

%
52

�&
 #

��/

 8��,5�� ��$9
-9 )nM(

MTT Assay in KE-37 Cell line

*
**

**



 

  

 
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /345 ���� / �� �!� 1394 1257 

����� ����	
�  TIM-3�
 ���� �	��� �
� ��� ����� ����� ������ �	
� �	�
 .'
�/�0 1 

���  

  /�B& �� 	���� ���� K�M
�E+ 3-TIM   a����� ��

	+ ��+�� :� :!=��( 	$
�� \!=��   ���6& ��BBb+ .����

@���    ������ :��� ���&�mRNA  ��V�(���0 (3-TIM �� 

4�,�  �7�� ���  	�+ /��Q�7� c9�(�� ��<��   .�����

@��� e��Q2 K�B�Bb� ���!& 1��$d
�   /��Q�7� :� �&�

 ����3-TIM   ���2�� ����� :� ��+�� ��!��!+ NO��   ���

	��+ E+ �� .�����2:��M
�  /��B& ����F�� �3-TIM  ��

4�,� ��� Hela     :�� ��� @��� ���6& ( ����2 	����

  �U ����� e�+�� �� @��#!�� ��3-TIM 1  1K�S��T+

 4�,�� ��!��!+ ( \S�T�    ����+�� ����Hela   /����

	+  ) ����11   @����� :�8�!& ���� :� K�M
�E+ .(   :�� ��&�   

3-TIM �7�� ��  �P=& K�!�(�0 ��<�� \���� ���

�7�� :� e�� ���  ��7�� ( \��     ��Q��+ 1	�M�P< ����

    ����� :�� ��� @��� ��6& 1��$d
� .���� ��!6�� ����  

3-TIM  ���� K�!�(�0 ��<�� �� 	#�Mk 	T2L /�0

)20  ������ /��Q��7� .(3-TIM   Q���& :���� ��<���� ��

) ��� @�� @���6+21 �L �� 	��� ���S K�M
�E+ .(

 :� ���3-TIM 4�,� ��   �����  ��
��
 ����$� ��� 

	+ .���2 4�,�     DE�� ��,O :��  �
��
 ����$� ���

 ������ �h����123CD ��V�(���0 (  ���$&�+ ����F�� �����  

3-TIM  (34CD 	
�,��� DE��� �(�  %����&� ���� 1�����

4�,� 	M�P< ) �$!=� K(�#!+ ����$� ���23-22(.  

   ����� ����+ �� 	B�Bb�3-TIM  �U DE�� ��  ��

@�� �������  	
�,�����Jurkat  (37-KE 	
������
 

 �!�"��#$
 ��=&� ��� ��� �� .��� :!7�F& A�8&�  1(�

     @��&��2 	����� ( I��,b� ���$P+ ��� �k�� H�Bb�  �  

3-TIM  K����m� 	������ ( �U ������ u�E��� �(� ����

 ���&�F�
3-TIM ��!9
���2)-9@�� �� ( �����  	
�,���

Jurkat  (37-KE ;��  �L �� .�����2 ����2    :�� ��S

 @��&��2 ���M� ���+ �� A�> ��
(�  �3-TIM 1  	�����

�L �U ���� ��Q�+   	����� H��< �� ��mRNA   q����+

�L :� 	+ ��     e(� �� @��#!��� ��� ��k�� H��Bb� 1���� 

Real-time PCR  K(�#�) ���� ��Q�+ 	���� ��s$+ :�

 (� �� (	
�@�� �   	
�,��Jurkat  (37-KE   A��8&�

     ����� �����B+ 	�
� ����M� ���� e(� ���!T� .�7�2

 e(� 1�UReal-time PCR   :�� ���> e(� ��� .���

  h��� �b� ( �>� �� �U  � ���� 	
� ����B+ I�,b�

	+  	�+ ( ����       ����B+ ����� �� ����#+ ����!& ��&���

.��� :���� 	&�+�� ���B+ ���T& �� ( 	��B�Bb�   ����!&

    �U :�� ���� K���� ���� @�+L ��� :�3-TIM  ��

 %�& (� ��@�� �  	
�,�Jurkat  (37-KE   DE�� ��

mRNA 	+ ���� �L �� .���2  @�� @��#!�� e(� :� �S

  :�=��B+ ���9+� 1��� 	
� K��� :� :,��+ ��� ��  �

  �U ������ ��Q���+3-TIM  DE��� ��mRNA  ����� ��

@�� �  	
�,�Jurkat  (37-KE 	+ \���7   .���  

 ���� ��Q�+ 1�k�� 	���� ���!& Z��� ��3-TIM 

 ��@�� �  	
�,�Jurkat   :�� �P=&37-KE  /��Q�7� 1

	$M+ ) ����001/0 < P   ��Q��+ :�� ���< :� ?���� (

 �U ������TIM-3  ��@�� �  	
�,���Jurkat �(���� 1  

9/3  �� :=��B+ �� �����@�� �  	
�,�37-KE  .���  

��!9
�2-9 4�,� ��R9� ��T+ NO�� �+ ��� �+�,  ��� �

 	F$�
�$F���� ����=+ ����T+Jun N-terminal kinase 

)JNK (( 38P 	+ ) ���17    ���T+ N�O�� 1���$d
� .(

4�,� ��� 	+ �+�&"+ ���   �� ���2�� �����=+ .���2

 ]��� :� 	
�,� _�+��!9
�2-9  �B
�	+   I+��� 1���

��v��� :� :!=��( ��!0�0L )24 119 113 4��M7 1(  ����� 

Calpain+/2Ca /�����0 ���������!��7 �����������L 1

 :����^ �7���6�0 ����T+ ���� 	�������$��!�+  	
�,��� �

	+ ��) ��16:M
�E+ �� .(     K��Pm� �� c�0 Q��& �k�� �



 

  

  

www.mui.ac.ir  

 �	
�� 
�	���� ���� ������–  ���33  
���
 /345 ���� / �� �!� 1394 1258 

����� ����	
�  TIM-3�
 ���� �	��� �
� ��� ����� ����� ������ �	
� �	�
 .'
�/�0 1 

 ����3-TIM   DE�� ��mRNA  ��m� 1 ��!9
��2-9  ��

  	
�,�� ���R9� ��T+   �(� ���@�� �   	
�,��Jurkat  (

37-KE    :�� ��� ���6& ���!& 1��$d
� .����2 	����

��!9
�2-9 �s,Y ��  �� ��h�� ���1   N�O�� 1�h�+�&�&

4�,� ��� ��T+  ���Jurkat  (37-KE  	�+   �� ?����

�s,Y �� :� 	
�� ����0 ���   ���)1-01/0   (�h�+�&��&

 H�Bb� �� I��� ���!& Z��� �� .�6& @���6+ �m� ���

 1�k����!9
�2-9 �s,Y ���!6�� ��   	����� ����+ 

@�� ��  �Jurkat 4�,�� ���� 1     ��� �� @��&� ����15 

 �� ( ����37-KE  ��39/17 	+ /��� ���� .���  

  

����� ���   

:M
�E+     4��!$� �� �� 	
��
!�� \�=�&�9+  � �k�� �

4�,� ���       ]���� ����  �!��"��#$
 	
���
 ����

@�&��2  � 3- TIM  	+ 	7�M+      1Z���� ���� ��� ( ��$�

@�&��2  � 3- TIM   @�� ��   4�,�� ����   ����Jurkat  (

37-KE 	+ ����   :�� ��
& ����� ���!& 1��$d
� .���2

��!9
���2-9  ���R9� �� �����T+ K����m�@�� (� ���� �  �

 	
�,�Jurkat  ( 37- KE   ����    A��8&� 1��TS ����� .

 K�M
�E+	��F6��+�L     ����
& ij�6+ ��TS �!6��

\���=&�9+     	
�,��� _���+ �� I����� ����!0�0L �����  

	+ ��T$6�0 ���2.  

  

���!��" � �#$�  

:��
�B+  ������0 I����� ���k�� � :��+�&  	��8��6&�� �

:!�� ���� 	��$����   :�� 	$�
�� 	
����� � @��
��  �

 u�<393484 @�96&��     A��,O @�F�6&�� �����(��� �

	+ ��T#�� 	9�Q0 ����. 

  

References 

1. Bomken SN, Vormoor JH. Childhood 
leukaemia. Paediatr Child Health 2009; 19(8): 
345-50. 

2. Tubergen DG, Bleyer A. Leukemia. In: Behrman 
RE, Kliegman RM, Jenson HB, editors. Nelson 
textbook of pediatrics. 17th ed. Philadelphia, PA: 
WB Saunders; 2004. p. 1694-7. 

3. Parikh C, Ren R. Mouse model for NRAS-
induced leukemogenesis. Methods Enzymol 
2008; 439: 15-24. 

4. Rowinsky EK. Signal events: Cell signal 
transduction and its inhibition in cancer. 
Oncologist 2003; 8(Suppl 3): 5-17. 

5. Mosmann TR, Cherwinski H, Bond MW, 
Giedlin MA, Coffman RL. Two types of murine 
helper T cell clone. I. Definition according to 
profiles of lymphokine activities and secreted 
proteins. J Immunol 1986; 136(7): 2348-57. 

6. Mosmann TR, Coffman RL. TH1 and TH2 
cells: different patterns of lymphokine secretion 
lead to different functional properties. Annu 
Rev Immunol 1989; 7: 145-73. 

7. Monney L, Sabatos CA, Gaglia JL, Ryu A, 
Waldner H, Chernova T, et al. Th1-specific cell 
surface protein Tim-3 regulates macrophage 
activation and severity of an autoimmune 
disease. Nature 2002; 415(6871): 536-41. 

8. Butcher EC, Picker LJ. Lymphocyte homing 
and homeostasis. Science 1996; 272(5258):  
60-6. 

9. Anderson AC, Anderson DE, Bregoli L, 
Hastings WD, Kassam N, Lei C, et al. 
Promotion of tissue inflammation by the 
immune receptor Tim-3 expressed on innate 
immune cells. Science 2007; 318(5853):  
1141-3. 

10. van de Weyer PS, Muehlfeit M, Klose C, 
Bonventre JV, Walz G, Kuehn EW. A highly 
conserved tyrosine of Tim-3 is phosphorylated 
upon stimulation by its ligand galectin-9. 
Biochem Biophys Res Commun 2006; 351(2): 
571-6. 

11. Cao Y, Zhou X, Huang X, Li Q, Gao L, Jiang L, 
et al. Tim-3 expression in cervical cancer 
promotes tumor metastasis. PLoS One 2013; 
8(1): e53834. 

12. Matsumoto R, Matsumoto H, Seki M, Hata M, 
Asano Y, Kanegasaki S, et al. Human ecalectin, 
a variant of human galectin-9, is a novel 
eosinophil chemoattractant produced by T 
lymphocytes. J Biol Chem 1998; 273(27): 
16976-84. 

13. Yoshida H, Teraoka M, Nishi N, Nakakita S, 
Nakamura T, Hirashima M, et al. X-ray 



 

  

 
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /345 ���� / �� �!� 1394 1259 

����� ����	
�  TIM-3�
 ���� �	��� �
� ��� ����� ����� ������ �	
� �	�
 .'
�/�0 1 

structures of human galectin-9 C-terminal 
domain in complexes with a biantennary 
oligosaccharide and sialyllactose. J Biol Chem 
2010; 285(47): 36969-76. 

14. Elahi S, Dinges WL, Lejarcegui N, Laing KJ, 
Collier AC, Koelle DM, et al. Protective HIV-
specific CD8+ T cells evade Treg cell 
suppression. Nat Med 2011; 17(8): 989-95. 

15. Ishikawa A, Imaizumi T, Yoshida H, Nishi N, 
Nakamura T, Hirashima M, et al. Double-
stranded RNA enhances the expression of 
galectin-9 in vascular endothelial cells. 
Immunol Cell Biol 2004; 82(4): 410-4. 

16. Kashio Y, Nakamura K, Abedin MJ, Seki M, 
Nishi N, Yoshida N, et al. Galectin-9 induces 
apoptosis through the calcium-calpain-caspase-1 
pathway. J Immunol 2003; 170(7): 3631-6. 

17. Kobayashi T, Kuroda J, Ashihara E, Oomizu S, 
Terui Y, Taniyama A, et al. Galectin-9 exhibits 
anti-myeloma activity through JNK and p38 
MAP kinase pathways. Leukemia 2010; 24(4): 
843-50. 

18. Kageshita T, Kashio Y, Yamauchi A, Seki M, 
Abedin MJ, Nishi N, et al. Possible role of 
galectin-9 in cell aggregation and apoptosis of 
human melanoma cell lines and its clinical 
significance. Int J Cancer 2002; 99(6): 809-16. 

19. Bi S, Hong PW, Lee B, Baum LG. Galectin-9 
binding to cell surface protein disulfide 

isomerase regulates the redox environment to 
enhance T-cell migration and HIV entry. Proc 
Natl Acad Sci U S A 2011; 108(26): 10650-5. 

20. Piao YR, Piao LZ, Zhu LH, Jin ZH, Dong XZ. 
Prognostic value of T cell immunoglobulin 
mucin-3 in prostate cancer. Asian Pac J Cancer 
Prev 2013; 14(6): 3897-901. 

21. Zhuang X, Zhang X, Xia X, Zhang C, Liang X, 
Gao L, et al. Ectopic expression of TIM-3 in 
lung cancers: a potential independent prognostic 
factor for patients with NSCLC. Am J Clin 
Pathol 2012; 137(6): 978-85. 

22. Kikushige Y, Shima T, Takayanagi S, Urata S, 
Miyamoto T, Iwasaki H, et al. TIM-3 is a 
promising target to selectively kill acute 
myeloid leukemia stem cells. Cell Stem Cell 
2010; 7(6): 708-17. 

23. Zhou Q, Munger ME, Veenstra RG, Weigel BJ, 
Hirashima M, Munn DH, et al. Coexpression of 
Tim-3 and PD-1 identifies a CD8+ T-cell 
exhaustion phenotype in mice with disseminated 
acute myelogenous leukemia. Blood 2011; 
117(17): 4501-10. 

24. Sehrawat S, Reddy PB, Rajasagi N, 
Suryawanshi A, Hirashima M, Rouse BT. 
Galectin-9/TIM-3 interaction regulates virus-
specific primary and memory CD8 T cell 
response. PLoS Pathog 2010; 6(5): e1000882. 



 

 

1- MSc Student, Department of Clinical Biochemistry, School of Pharmacy and Pharmaceutical Sciences AND Student Research 
Committee, Isfahan University of Medical Sciences, Isfahan, Iran  
2- Assistant Professor, Monoclonal Antibody Research Center, Avicenna Research Institute, The Academic Center for Education, 
Culture and Research (ACECR), Tehran, Iran 
3- PhD Student, Department of Clinical Biochemistry, School of Pharmacy and Pharmaceutical Sciences, Isfahan University of Medical 
Sciences, Isfahan, Iran  
4- Monoclonal Antibody Research Center, Avicenna Research Institute, The Academic Center for Education, Culture and Research 
(ACECR), Tehran, Iran 
5- Assistant Professor, Department of Clinical Biochemistry, School of Pharmacy and Pharmaceutical Sciences AND Pharmaceutical 
Sciences Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Mahmoud Aghaei PhD, Email: maghaei@pharm.mui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /345 ���� / �� �!� 1394 1260 

Journal of Isfahan Medical School Received: 15.06.2015 
 

Vol. 33, No. 345, 1st Week, October 2015 Accepted: 17.08.2015 
 

 
Evaluating T-Cell Immunoglobulin Mucin-3 (TIM-3) Receptor in the Growth 

Inhibition of Acute Lymphoblastic Leukemia (ALL) Cell Lines 
 

Narges Zargar-Balajam1, Mahdi Shabani PhD2, Mansoreh Haghighi MSc3,  
Ahmad Ali Bayat MSc4, Mahmoud Aghaei PhD5 

 
Abstract 
Background: T-cell immunoglobulin-mucin (TIM) is a cell-surface and transmembrane glycoprotein. 
TIM-3 plays a pivotal role in proliferation, invasion and metastasis of tumor cells. The present study 
was designed to evaluate the expressions of the TIM-3 and the role of the galectin-9, as TIM-3 ligand, 
in the regulation of cell proliferation in human acute lymphoblastic leukemia (ALL) cell lines.  

Methods: The expression level of TIM-3 was examined in the Jurkat and KE-37 cell lines using real-
time polymerase chain reaction method. MTS [3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium] viability test was used to study the cell 
proliferation effect of galectin-9. 

Findings: TIM-3 mRNAs were detected in the both Jurkat and KE-37 cell lines. The expression of 
TIM-3 in Jurkat cell line was higher than KE-37 cell line (P < 0.001). The MTS assay revealed that 
galectin-9 reduced cells proliferation in a dose-dependent manner (> 1 nM) in the both cell lines  
(P < 0.050). 

Conclusion: The present investigation introduced a possible mechanism for the control of acute 
lymphoblastic leukemia cell proliferation through TIM-3 and demonstrated that galectin-9 can inhibit 
the proliferation of Jurkat and KE-37 cell lines. 
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HIV: Human immunodeficiency virus; HCV: Hepatitis C virus; HBV: Hepatitis B virus 
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HIV: Human immunodeficiency virus; HCV: Hepatitis C virus; HBV: Hepatitis B virus 
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Abstract 
Background: For screening and selecting healthy volunteer blood donors, it is important how to face 
with the minor risk factors.  

Methods: In a cohort study during the 2005-2011, minor risk factors for transmission of hepatitis B 
virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) among blood donors 
in Tehran, Iran, were evaluated. Data for the study were obtained from the database of MAK-
SYSTEM International Group. Odds ratio and relative risk were calculated. To calculate the incidence 
among repeated donors, the number of seroconverters was divided to person-years at risk. 

Findings: From 19,044 blood donor volunteers entered the study in 2005, 10,696 people were in the 
unexposed group (no risk) and 8,348 in exposed group to the minor risk factors. They were followed 
until 2011. The odds ratio was 2.7 for donors exposed group and 2.9 in cupping, 1.4 in dentistry, 1.5 in 
endoscopic plus biopsy, and 7.8 in household subgroups. Calculated relative risk for HBV was 6.9 in 
exposed group to the minor risk factors and 9.9 in cupping subgroup. 

Conclusion: The results of this study show while in the country, more accurate screening tests such as 
nucleic acid-based tests (NAT) or polymerase chain reaction (PCR) methods has not been used 
routinely for blood donors, deferral strategy applying in cases of exposure to minor risk factors, 
especially in the cupping exposed cases, is essential. 
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��	�  �!�"�� # 

*��  ������ 9�4>� ,�"   !�" ,��"     ��+��& ?�#��� �����

 �/4��� 
 �	���������� ���� @����/"   ���� @����/" ��������

 $�� @?���A B�C� �4� �	��������)3( .  

����� �� ��� ���"   ��
��� ����� �� �A��� '� '-

      ,��"
��� �� @��6���� 9$��� '��(�A ����E '&�� ����

) ���-�� @
�ATaxan�� ( �"
��� '��� .?���@�� ,  ,

�7�	 ?#��� ���-�� ��-�� )Paclitaxel ( 
��-���
� 

)Docetaxel  '��- ?#����" ���
���� ?��F ,���"
��� 9(

     *��/G� �H�7�� �
�� I4��J K���
 �� �� ��> L��M�

��  ?##-)4( . ��-���
���
��� $�� '-  L���M�  ?�F 

���
�� ��> ��  ���  I���8�  *�����
��4�  ,��" �
�� 

�H�7� ���� �� ?"� .*����
��4�  9��"  ��7	  ����"�� �� 

O#& �4P�
�	 
  *
Q���  ���R��  L
��6� ��  ���� 
 

$��-�+ �H�7��� ���� ?#����� )5( .�������4� I��4-�� 

*����
��4� 9�" �/47	 �� ����� �4H����   �4P�
��	  �

$�� '- �� 
�  ?�+�
���  ��4T  '����� α 
 β   �4����

$�� @?� .�� �E�
 �� *�U�� ?+�
��� �4T  '����� α 
 

β���/��� 9 ?��4H�� ���� ����� 
 ���� *���U�� 9���"�/��� 

*����
��4� ��R�� �� ���A )6(.  

@?������� ,�"
��� ��   !4��W� �� '- *����
��4� ,

  �� ��"����� �� ,��4�� ����� �� 9?���� XW�  4��4�

 '��7/& �����- Y��E��� 
 ������	  4��������� ��
����

�� @��6��� *����
��4� L�-�+    '�� ��"
��� ��� .���

 :
� 
�»  ����/47	 �4������ 
 *����U�� �� $���)��/�

)Polymerization  �4H����� ,��"�/��� ��  � �" ( « 


»  @?�� �4��� �\E �� ,�"�/��� �?� �?& �� $)��/�

)Depolymerization) «(74�W� ��(� �4� �� ^G�� ( !

�� *�7� ?�� �� $)��/� 
 �H�7� ) ?���8.(  

  ?��#��� �����-�� @
���A ,���"
������7�	 ����-��  


�����-���
� @?���������� ,����"
��� ������#G '���� 9  ,

  �����	 ��
�� '� .�\� ����/4� ����� �� 9*����
��4�

�� @��6���  ���A)9(��� ��� .*����
��4� *��)� �"
  �"

   �J �4���� �� $��)��/� K���
 �� ����4� ��   ����8� ��"

��     ��-a b��� �� '�- *
� :
� �� ���4� �E�
 ��) ?#-

 (?���)10( �����-�� 9'��R4�� �� .    $��4\d� �����G ���"

*������
��4�   ������� �� ���"Depolymerization  '��� 


  '���� �?��J ��&
     *�����
��4� ��)4\
 ��4T ,��"   ��"

��  ?#���)11 98('��� ��� .    �?�& ����� �)4\
 �4T ,�"

e
���
�- �)4\
 �?� �� !" �� �"   '���� .?����   ,��"

*�7� �� �)4\
 �4T    �� 9@���- �?�4	 �/R� ,����� ,�"

   ��� ��/G '�� $)��/� *�7� �4d��   '�>�f 
 ?���
J  ,

4� ��( �� �� *�7� �G2/M �� YE���  ?#��/�)13 -12(.  

��-���
� '/4� 
 $�4��A���J ,
���  �   ,��#��

 ���7�	  ���-��     ����� $�>�� �� '�- $���   ��?>���

   e��� ��� �����4E�Taxus brevifolia   ��� '��(�A   ����

)15-14( *�� �� 
��� ��� .1996 '74��
 '� 9  ,FDA 

)Food and Drug Administration 9(   ������ ,����

 ?��� ?��4�h� ������	 ��
����)15(.  :�����A L���W4Wi�

@��-  '- ?��-���
���  �� �����	 �A?##- j��+ �M�

*�7�    *�7�� 
 ��� 9'��� 9��H�- ,�"    ���
��� ,��"

'4+�� �
�� k4i� �� ���A , �#�  ����)20-16( �4Mh� .
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�����-���
�  X���� �� @��/"   !�" ��"�   ����� �� �

@�� ,
�     *�7�� '�7/& �� �H�7�� Y�7�8� ,�"   ,��"

 *�7�� 
 �� 9'�� 9��H�-     L��)H�C� �� 9�����A ,��"

 $�� @?4�� L�\M� '� �67�8�)21(  .  

!��%�     ,
��� �� @��6����� ������ �� '����� ������

  �� ����� L?� 9�"�<�����J L�)H�C� �� ��-���
�

  ) *�7�� ,��4A���E l�)�Exposure time  
��� ��� (

��   ����4� XR#� $%& 9@?� �-a L�)H�C� �� .?���

      ��67�8� �����G 9
��� ���� ,����	 �A?�##- j��+



 

  

  

www.mui.ac.ir  

 
����� ����� ������� 	
��–  ���33  ����� /345 	��� / �� �!� 1394 1274 

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

  
��� $�57T 9*�7� $4H�)( ���4� 9*�7� ��� ��m/"

$�� ���� 
      L?�� 
 ��4n�� ���-��( ����#G '� ,�4A

       ����G  �� L���o '�� ,��4A���E l��)� �� ����

�� '�(�A �5� �� �(��U�      *��/�+� '�� '�&�� ��� .���

 X���(� �� ,�4A���E l�)� �� ���� L?� ,��pA�M�

     �4� X����(� 
 
��� ���� ,����	 �A?�##- j��+ ���

    ��4n��  �� ����#G '� ���G ��� ����� 9�H�7� ���

�� �5� '� ,�
�F ,��� �(��U� �4T .?4��  

����� K\
 ')H�C� 9@?� e�R�� ,�"   �� ��� �#\� ,�

     ,
��� �� @��6���� e��<#" �� ���-��( ���� ��(�A �5�

��-���
�   ;��8��� 9����� ���4� �� 
 $��?� ��&


��pA L�)H�C� '� '&�� �� ���G ����� �#� '    '�- ����

  :�8���� �� q���� 
 ?��� ���4+ �7��G $�� ��/�

  �� r?�" .?"��� �J $E� 
 $io �� 
 ?#- ����44n�

')H�C� e�R��      �� ����� L?�� �4Mh�� ������ 9�F�+ ,

 ,
��� ,�4A���E l�)� ���-���
�    ����4� �4�4)� 


    @�� �H�7�� ���� X����(� ����4� �� ���G ��� �M�  ,

*�7��� ���	 ���
���� ,���" ���7-MCF  L����o '���

�
�� ��� �#�.  

  

��� 	
  

$�- *�7� :*�7�   ���
��� ,��" @�� , 7-MCF  ��

,��?��> ���%� �����	 ��4����  
 ?�$�- k4i� �� 

DMEM )Dulbeco's modified Eaggle medium (

)Bioldia company����
?#" 9(  �� @��/"10  ?�o�� 

FBS )Fetal bovine serum ( 
100    ��� e��A
��4�

�����74�  �����#	 ������4H �474�����-  �4����������	����  

)Bioldia company 9������
?#"9(   ���.( ��75T 

 
 ?� @��� $�-��������� ��   ,���� ��� 37  '�&��  ,

����� ���A 
 5 ,� ?o�� ���- ?4�-�  '�����  .?����A

*�7� s���	 ,���       �� �/�?�E $��- k4�i� �?���� 9��"

 �.(  
 ?���A t��> �"*�7� �"   �� @��6���� ��PBS 

)Phosphate buffered saline ()GIBCO company 9

 (�������J ���.( '��� 9Ou��� .?��� @��� ������� ���"   

3 �74�  ��4H   L?�� '�� 
 '(�F� �4�u��� !���J5   '�W4E�

       
 ?�#- ��M� !����J ��� ?����A ,��?�%<� ��������� ��

*�7�       t���> �� O�	 .���� �?�&  ��.( Y- �� �"

 �.( ���-  �� ��#4/
� *�U+ 
 ��������� �>�� ��

*�7� �?� �?& �d#> ��5#� '� �"  ���4� $4H�)( ,���

  �
?�+  �.( '� 9!���J3  ��74�     $��- k4�i� ���4H

*�7� �� ���4���u��� 
 ?� '(�F�    .?����A @����J ��" 

   
 ?�� @��� *��W��� ���H�( '� �H�7� ��4���u��� ���

 L?��� '���5  $G���� ���� '��W4E�1500 ���� �
�  '��W4E�

 *�7�� �� ����� �� ?� s�6������     .����A ��o�+ ��"
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 '�478� �H�7�� ;���� ��
� k4i� Ou�
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 � 
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��A 
 (e
� @
�A) $G��

������  ,���"5  
24    
 ����b���� �����#G '��� $G����

�4��	   L��)H�C� '�� '&�� �� 9���� ����  ��7\E )20 -16( 

*�7� ,
� �� '�(�A L��o  ;�8��� 9Y7�8� ,�"�?.  

     e��R�� ?"��� @
��A ,
� ��� ������J '��A v4"
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� @
����A �� .?�����,
��� �?������ �����-���
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)Actavis pharmaceutical company ������/4� �� (
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� K����
 �� .?�����A '��4%� ��%6��o� ,�?%���H�?4�
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 "�f  $47	 ,�"96  '���>   �����) ,�5000   (*�7��

  �� ?�)� 
 ?���A '����� Ou� 
 ?� K����5   $G���

      �� K����� 9e
� @
��A �� .?�� '�478�  �"�f �" ��

$������57T  ,�������"1 95 925 950 975 9100  
200 

  L?�� '� 
 ?� e�R�� 
��� �� �b��
��4�24   $G���

.?���A '478� r�w �� 
 '�����  

��
J����� ������4� ����4d�� 
 ,����W� *�7���� :����"   

y��   ,��4�JMTT ]3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide[  ��� :
� ��� :

   y��� ,��4+� j���MTT     �J �� '�- $��� �������

 *�7i�MTT *�7� ,
�+ r�w '� K���� �� O	  9�"

*�7� ,�?#-��4� k���    ��� ;p�& @?��� ,�"   .����

 ^G�� 9�J �?R� ,�4+�    *��7i� �?�� y��� ����T��

�� *�7� ,
�+     ���� $�57T ����4� �44)� �� '- ���A

�� 9y�� *�7� ���4� ����     .���/� �4�4)� �� @?��� ,�"

   *��7i� '�4%� $%&MTT    $�57T ���5  ��74�   9e��A  

50 �74�  ���	 �� e�AMTT  ��10  ��74�   �� ���4HPBS 

15/0 y�� �� @��6��� e�<#" 
 ?� �+ �b��   9,��4�J

10 ���� �� �PBS  *�7i� �� ?���A K4E�5/0 �74�   e��A

�74� ��  ��4HMTT   '�- $�� �-a '� e�b .?�J $�� '�

 '�4%� �� O	  ,PBS  ) 
.-���� *��7i� 9Autoclave (

*�7� ��4������� �� O	 .?�  $�57T �� �"   ,��"1 95 9

25 950 975 9100 
 200  ,
��� �b������������
��4�

��-���
�*�7� 9  L?� '� �"24 $47	 �� $G��  ,�"

 ,����� ,����37 '��&�� ������� ,  
 �����A5  ?��o��

,�  *�7i� �� 
 '����� ���- ?4�-�5/0  ��74�    ��� e��A

�74�  ��4HMTT y��   �� O�	 .?���A ,�4�J4   9$G���

*�7� ��
� ����    9�J ,��& '�� 
 ?� '������ �"200 

 *�7i� ��4H
��4�DMSO )Dimethyl sulfoxide '� (

@�6+    }����� $�47	 9Ou� .?���A '(�F� }���� ,�"

  ) �?���� $��47	 ����4�
��4�  ��� k�����ELISA  ����

Enzyme-linked immunosorbent assay  *��
 �� (

 t��570     ���� 
 $4/�� ����4� .?� $~��E �������

       ����� ���� *����( �� @��6���� ��� @?�� ��R�� �H�7�

:$(�A ���E '\��i�   
  

100 × 
'��/�	�"	 ���, 	@?�	@?���>	;p&	�4<��4�	

?"��		 '��/� , 	@?�	@?���>	;p&	�4<��4�
   ?o�� =  

  

*�7� ���� @?�� �" :X����J e�/�   ������ ��� '� �"

?� '\��i� �� 
      9���4)� r���i�� 
 �4<���4� ��?�W� ,

@��� .?�J $�� '� L��44n� ���4� e�� �� �"  ���(�SPSS 

)SPSS Inc., Chicago, IL ( 
 ?���A �47i� 
 '��R�

05/0 < P    ���#)� �C��� �����#G '���  ���5� �� ,���  

?� '�(�A.  

  

���
	 	
  

q���� �o�+ �� MTT     ��M� ������ �� ��o�+ q����� :

 ,
�������-���
�  ,���4A���E l���)� �� L?��� ����  

5 *�7� ���� @?�� ���4� �� 9$G��   ,��"7-MCF  ��

@��� '�  ����� ,24 948  
72  ���� �� 9$G��   ,��"

3-1 .$�� @?� '����    

 �����1  $���� �� ���o�+ q������MTT  �� O��	

 $�pA24  (e
� 
 *
� 9?"��) @
�A '� ,��� $G��

���� ������ ��  �� 
��� $4/��� 9j����� ����� ���� .?��"�

 �� ��b��) b�� ,�"�
�75 (�b��
��4�    ��� '����W� ��

     ��#)� r.��>� .?��J ���&
 '�� ?"�� @
�A  �� ,���

@
�A �� �H�7� ��� ���4�    e��/� �� e
� 
 *
� ,��"

$57T .?�� @?"��� �"  

 �����2  $���� �� ���o�+ q������MTT  �� O��	

 $�pA48   e
� 
 *
� 9?"��� @
�A '� �� �� $G��
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��	�  �!�"�� # 

���� ������  .?��"�  �� �H�7��� ����� �����4� X�����(�

@
�A 
� ,���� ,�"���4� �  ��25   ��%��� �b��
��4�

�#)� 
   '����W� .���� ���  @
��A ,   ,��"
 *
� e
�  ��

$57T     ��#)� r.��>� 9�4���	 ,��"   ����4� �� �� ,���

    $�57T �� ���� 9��?�� ����� �H�7� ���   ,��"100  


200  ���#)� r.���>� 9�b����
��4�  X"���- �� ,���

@
�A �4� �H�7� L�4+  ,�"e
� 
 *
� .?� @?"���  

���� $�� qMTT   $��pA �� O	72   �� $G���

@
�A    ���� �� e
� 
 *
� 9?"��� ,�"3    @?�� '�����

�#)� X���(� .$��   $�57T �� �H�7� ��� �� ,���5 

@
�A ,��� �b��
��4�   @
��A '� $\�� e
� 
 *
� ,�"

  ��#)� r.��>� 9j��� ��� �� .?� @?"��� ?"��  ,���

@
�A �H�7� ��� ���4� �� � 9e
� 
 *
� ,�" �� @��
 '

$57T '��� .$��� ��&
 b�� ,�"   '�&�� ���E 
 !%� ,

    *�7�� ����� @?��� ����4� X���(� 9��� ��� ��   �� ��"

.��� e
� @
�A ��+ 
 ?"�� @
�A '� $\�� *
� @
�A  

  

  
��� 1 .�	
��
 � ��� �����  �	�������� ����
 ���� �� � ! "� ��# 7 -MCF &' �� 24 *+�� ���� ���, ��# !�� � -��  

*05/0 < P  

  

  
��� 2 .�	
��
 � ��� �����  �	�������� ����
 ���� �� � ! "� ��# 7- MCF   &' �� 48 *+�� ���, ���� -�� � !�� ��#   

*05/0 < P  
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Abstract 
Background: Chemotherapy is one of the most applied methods in cancer treatment. Selection of the 
most effective cytostatic drug for cancer treatment is an important step in chemotherapy. Docetaxel is 
a drug that has especial effect when it combined with ionization radiation. The main effect of 
docetaxel is to block the cell cycle at the G2/M phase which has special sensitivity to the ionizing 
radiation. Different factors can impress the combination effect of their usage; one of them is exposure 
time of docetaxel with cells. In this study, we provided an experimental study about different 
exposure-time-induced effects of docetaxel on MCF-7 cells.  

Methods: We divided cells in three groups of control and 1 and 2 which were treated with different 
concentration of docetaxel for 5 or 24 hour, respectively. In-vitro cell viability tests were done to 
investigate their effect on MCF-7 cell line for 24, 48 and 72 hours after the experiment. 

Findings: The cytotoxicity was depended on the concentration of docetaxel. There was a significant 
decrease in cell viability at all concentration, especially in high concentrations for group 2 compared 
with group 1 which indicated time- and dose- dependency of the drug. 

Conclusion: Our study demonstrated that exposure time has an important effect on viability of the 
cells were treated with docetaxel. This phenomenon can affect treatment of cancer, especially in the 
field of combination therapy. 
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Abstract 
Background: Gallstone is one of the commonly encountered diseases in the general population. 
Laparoscopic cholecystectomy (LC) is now accepted as the “gold standard” for the treatment of 
gallstone. The purpose of this study was to present our data about the type and the incidence of 
complications of laparoscopic cholecystectomy.  

Methods: A retrospective study was performed on the medical records of patients underwent 
laparoscopic cholecystectomy during the 2009 to 2011 in Alzahra Hospital, Isfahan, Iran. 683 
laparoscopic cholecystectomies were performed during this period, of which, 314 cases were selected 
randomly and studied. The data were analyzed using chi-square, Fisher's exact and t tests. 

Findings: Among 314 studied patients, 75 (23.9%) were men and 239 (76.1%) were women. 248 
cases (79.0%) with indication of biliary colic, 56 (17.8%) with acute cholecystitis, 9 (2.9%) with 
biliary pancreatitis and 1 (0.3%) for gallbladder polyps were operated. The complications associated to 
laparoscopic cholecystectomy were reported in 12 cases (3.8%). The most common complication was 
bile leakage in 4 patients (1.3%) occurred by stenosis after the surgery in 3 cases (1.0%). Other 
complications were gallstones remaining in 2 cases (0.6%), bleeding in 1 case (0.3%), 
thromboembolism in 1 case (0.3%) and pneumothorax in 1 case (0.3%). Conversion to open surgery 
was required for 4 patients (1.3%) and no deaths were reported. 

Conclusion: Our study suggests that laparoscopic cholecystectomy, as the procedure of choice for 
gallbladder stone treatment, has been associated with a high success rate and the incidence of 
complications was acceptably low. 

Keywords: Cholecystectomy, Laparoscopy, Complication 
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