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��*���5�6����7 �#$% &89�-� :;�� � ,�� ,���! .&������7���� <� /��=*�� �� )23�4� �7� �� >�$� <� ?*0� @�  A���6 �B�BC @���B� @�   D�� E��F

)*������6 G �� �� ��<�*��H!� 1��I� @  ����� ������������ <� �J��,J.  
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#��� .3���:  ��   � #��� ��� �	 3#� ,� �C��

#�
 D� 6�7� E��  � #�� �� � ��
 6�7� F���. 
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 ,\�� ��
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   Q���L  ��5�� #< �����
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N�*�  ��R� @*+ �
 �*�[ � b*1;� ���  /#�� /

 �

,��� )8-6 .(�C� ��	�	�*'�  9�Q��\ e����� ��#���

f?� Bcl-xL )B-cell lymphoma-extra large ( �� �

!�Q�( .��12�2( #< ���� �� ����  �1�( ���   �#���	

����� �O�1�  � ��GST )Glutathione S-transferase(. 

�� #��� )8.(  
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�H1�� � ���      �
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      ��% ������ � �*���C  � �O�*�� �G��O��� 3��O�?�

������ �����C  b��*1;� ���^�� ���� b��*1;�  �����[

,� ��#��1�2 )11 .( /
�H1� �	 �*j k��� � �C�
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       ��� E���V� �G ����P�� � l��" ��� ����2 ��� ��
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 �  #���

N�*�  ����� ���  /#���	 �  
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 ��	 ��I�

�1�(   /
��� E���V� �� ���    #������ �+��� #�� )12.(  �� �

�� 3��O�?�  �^�5 � �1�	 ���O�� 3�R����( �� #��� 

m�� �1i�   6T�^ e��� � #��� �L�� �7�;R  ���

�����Q�  
����� 
#���  ��#��iM� � ����i  � ������ �����

 3����^#��� ./�n� ��   3���O�?� �+n" 3nCR�
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  ,���T' � A��2 t����1�24   /�M1���
 u����  ,�����

 �������% ,������8  �1��1\��1CB�������MTS((3-(4,5-

Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

#� /#��" .   ��� � ��j�^ t��1� �� �[�  ��

  �����  �I� 
��� ��
 ���� �� �4����C��

    �����1�Q'
 ��% ������ ,i[) ��
 ���)O (  ���

 N�*��� v���� 9����	    � ������ pO���" ���)*+ �����
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�C� ,\���
 ����
 x�� �	. 

 ���������	�
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 ����1�Q'
 /��'10     3#�� ��� �4�����C��
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 ,��� 
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  pO��" � A�2 � #� /

 ,R	 ���"    ,�8  �����

#�1\�' ��+ ��	T� �������  .  

 ���)*+ �G ������ �Q���� ����O�?� ���� �
 β-MHC 

Beta-myosin heavy chain( .��� � ����I�� �������

 � �������� �G �������� 9������	 ������)[

 ������������	�
  u����� Q'
   ,���8  .�������1�  

m�� u�������  ��	T������ ������������  RT-PCR   

Real time-polymerase chain reaction(   ������

� 9�	�  3��j �� o�V8  �� �
 ��

 ������ �	
�� �	���� ����–  ���31  / ���
259 / � �!"� �#� 1392 

www.mui.ac.ir  

�������� � ������ 

       � /
�H1�� ��� ��[�  ��� � #���� @���7  �� �����

  ��I� � .���^ ��� �� ��	 ��[

 105 × 3  ����[ �
���� N�*�

Royan-B1 α  �
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 CO2  ���

 �������1�� �� /#�����  m�� ����[ ���

Sigma. M(  u�������8� �
KDMEM 

Konoka Dulbecco's modified eagle's medium (

 ���������^15  #������j�
ES-FBS 

Embryonic Stem Cell-fetal bovine serum( 

 �1000  ���*�� �
 #��^�  ���1�O

 �����O )Chemicon.ESG1107 (

Leukemia inhibitory factor  ��LIF(.   /

 ,�R	

N�*��� ������#[ �  � ������[ �
������ �����

��i  ,i[ �1�n���)�\ ��� �  �����[ �)� E��[ 

    ��� �����C�� #��� ��=^ �
 �Q��( 3�?+ m�� ��

Sigma, A4403(    �
 ���	 ������ ����

 )16 -15 (  �C�� �
 �1   /#��(

1H� ��� �
 � #�! #�#� ,�*2 . AB�

N�*�   �� pO��" �)*+ ��� �  3#��

����  ���������2 �� �1H� �� #�#�.  
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��� ������ ���  �� ���

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

*����&�#%+ �� #�,��  
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 �+#�^ ����  ,i[
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 ���� pO���" #�����
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  ,���T' � A��2 t����1�

 �������% ,������8  �1��1\��1CB�������
diphenyltetrazolium 

bromide) #� /#��"

 ��
 �*^��5   �����  �I� 
��� ��
 ���� �� �4����C��

#�
�'.     �����1�Q'
 ��% ������ ,i[

 N�*��� v���� 9����	

/��' ���������	�


1-  /��'#���

2-   ���������	�
 /��'

24  ,��� 

3-   ����1�Q'
 /��'

24  ,���� �)+

 3#�24  ,���

N�*� ����< �� ����1�Q'
 �%

 6��r �
 ����[ �)� E��[ �	 @� �  ��#� .#�

  pO��" � A�2 � #� /

 ,R	 ���"

#�1\�' ��+ ��	T� ������� 
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)myosin heavy chain
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37 ���[�
  �1����� �  
���'

,�n���)�\  �������1�� �� /#�����  m�� ����[ ���

C )Sigma. M-0503

)Dulbecco's modified eagle's medium

)10829-018(  ���������^

)fetal bovine serum

)Gibco,16141-079(  �

 /#���	��i� ���� �  �����O

)Leukemia inhibitory factor

#�#� )14 .(  

 A��2N�*��� ������#[ �

N�*� ��i  ,i[ �1�n���)�\ ���

    ��� �����C�� #��� ��=^ �
 �Q��( 3�?+ m�� ��

 ,��I*S4 -10 )Sigma, A4403

�O�?�3�   #�� ��	U �*)+ 
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�������	�  .  � ������j�71" ������������2cDNA   

)����MO ������� ����� (��������� ����� /�M1����
 �Q�����   

Corbet Rotor Gene 6000   ,�\�' 3���j .  ����


��O� ,����  �
94 �[�
 �  �1����     3#�� ��� 
��'  

4  AB��� � ���V�+
45   �����
 ���� @��� �  ���� �C����

,���� 94 �[�
 � �1���  
��'   3#�� ���30  �����%. 

 3#� �� ����2 �� ��� @���� N�7  ���
30   �����%

 �#� ���5 ���
 �72 �[�
 � �1���   3#�� ��� 
�' 

10  #��� E���L� ������%.   � �#��� }�U �����
 AB���  

55  �  �[�
95 �[�
 �1��� � 
�' #�
�' ����  . A2

   ���1��( ]��� ��� 9�	� �� �#� ���	 � �   ����� 

 /#�Ct #� p;R� . m�� � ��i1� �
 ∆∆Ct   Q�O���(

  #�� E��L� t��1�.    ��I� 
���� �����2   ����β-MHC 

 ������������������Forward; 5´- 

AGACGGAGAACAAGAC-3´  �Reverse;5´-

GGCTCATGCAGGAAGGT-3' 
�� .   

 E��� u��  ��O�?� �� � �j�^ t��1�   �Q�\SPSS 

 �;���  �18 )version 18, SPSS Inc., Chicago, IL( 

,\�' ��+ ����( ��*8  � ��QL  
���.  

  

���	 	
  

��� �  � o1R� ����[ �)� E��[RB1 α-MHC   ��	

N�*� �� �VO ���      #��� ����^ u��8� �
 ��)*+ ���

#�
�� /#� ,R	 �����C�.  � #��48  ��
 ,���

    #��� ��  ��1^ � ��% �� � #�#� ����<    ��� �����  �

���������2 ) �C�1 (#�
�	 ~H^ .   � ��j�^ t���1�
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Abstract 
Background: Doxorubicin (DOX) is a powerful chemotherapeutic agent used in the treatment of solid 
tumors and malignant hematological diseases. However, cardiac toxicity limits the clinical usefulness 
of this drug. Previous reports have shown that corticosteroids induce a cytoprotective effect on 
cardiomyocytes. Mouse transgenic embryonic stem cell-derived pure cardiomyocytes may be 
considered as a model for assessment pharmacological and toxicological effects of drugs in vitro.  

Methods: Mouse transgenic embryonic stem cell-derived pure cardiomyocytes were treated by 
different concentrations of doxorubicin to determine median lethal dose (LD50). Pure cardiomyocytes 
were evaluated in two groups: treatment by 10 µM dexamethasone (DEX) 24 hours before or before 
and in continuation with doxorubicin. The percentage of cardiomyocyte viability by MTS assay, the 
percentage of beating, and quantitative real-time polymerase chain reaction (RT-PCR) for cardiac 
gene expression (β-MHC) were evaluated in each group. 

Findings: 5 µM doxorubicin was determined as drug concentration that leads to 50% cardiomyocyte 
mortality. Cardiotoxicity on mouse transgenic embryonic stem cell-derived pure cardiomyocytes could 
be ameliorated by treatment with dexamethasone (DEX) when administrated before doxorubicin. The 
effect of dexamethasone appeared to be mediated via glucocorticoid receptors. Dexamethasone 
increased cardiomyocyte gene expression and decreased apoptosis. 

Conclusion: Transgenic embryonic stem cell-derived cardiomyocytes are a model for evaluation of 
doxorubicin toxicity. Additionally, this model provides us with a clinical suggestion, which proposes 
that the beneficial effect of dexamethasone is obtained when added only before doxorubicin. In 
addition, the results of present study were consistent with in vivo result in mice. 

Keywords: Mouse transgenic embryonic stem cell, Cardiomyocytes, Doxorubicin, Dexamethasone, 
Apoptosis, Cardiotoxicity 
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