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:����� 	
�� �� ��� ����� ��� �� ����  !"#"  $! %&�'�( �	� � )�$ �� * $!� �$�+ �,'  -�  �.�/ 0 & 	
�� � 1*� !"2 .�4�$ 5�� � 	6'7 � ��� 

$! ��5 �7# !$"  -#". �	� .$! 	6'7 � ��� �� !�"  ��89�4 0 �": 62$ � ;"%	 �	'  <!=8	�  � !"2. �� >
 #�� -& 0 �": 62$ 6'*  TGF-β 

)Transforming growth factor beta (�,'  -� ��-���.�A >62 ��� ����� 7.�- <62  � !!�B4 8	!��� -� 0 �": CD� <6''& � �	'  �. �$��E !$�! .

�FDG  >�* <!�! �	� -& H5�6�%�	� �� 	�$6'&�� �� ��& �-8� .IJ�� �KL  -82�! �	� .�� ��5 �$4 $! ��5 M�CN. ��JI. H5�6�%�	� �� �CD� O*P�$6'& � 

����� ��	 �� ;"%	 �� �!�'� !$"  �	$�� $��Q ���B.  

��� :�� -*"1* �� ���R �� -	 4$1�� �S �T��# 5�&	"A�D -� �	! 6 
. ;"%	 �� �!�'� M8�  �� ���R )Adipose tissue-derived stem cells  �

ADSCs�� ( ��� ���R U��V8	� � . P	H W"	 ��L�. <!�! 62 .XA	4 ;"%	 � $! �9�$�! 5��K�� �N. ��JI. ��& Y�N  �CD� (�*P�$6'& -� �6  21 ��$ ��& 

<!�! 62. >�O�  ��L�. � C� � ;"%	 � � )�$ MTT ]3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide[ � >�O�  >�� >P �� 

>���B�>P�&4 II � X � <!=8	� �� (�'�. Real-time PCR  )Real-time polymerase chain reaction!$"  ( ����$� $��Q ���B. 

����� :�� >�O�  ��L�. � �C� ;"%	 � $! �9�$�! 45��K�� ����B $! 4]%8V  ��=. 0�Q �7#".  �2�6*)05/0 > P(_  � >�O�  >�� >P ��  >P�&II � >���B� 

�N. H5�6�%�	� -� $"S /�R ���B $! -9�C  � <��B ��$�! TGF-β `��O�� � >�� >P >P�& X -� $"S �'F  �$�! `�& >�* ) !�!01/0 < P(. 

����� :���� ��&�. H5�6�%�	� $! 6*�$ �CD� ����� ��	 �� ;"%	 �� �!�'� 0 & $"S -� �Ja  �	� � �� `�& >62 -���.�A�� �D"%	 O�* ��JI. /�R ���B !$�!.  

:����� ������ ;"%	 4O*P�$6'& 4�!�'� H5�6�%�	�  

  

: �!�� 4�K8,  �%�:1	� �12� ;"8� �'� �*�D�� 44�%: 45�2"* $"H�� � 4(�� �	K:� $"H 61N  �1b&. 
"��# $����%&��� �' ���(� )�����*� +� 
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���� ��� 	
�� ����� ��� �� ����� ������ �   �!"#�  	!�� 

 $�� � ��� ����� �% �%��� �� �&  !�' )1( . $�!�%�  ��!�    �%,!� -!��%

���� ���.��� /�� �%�&��  �,!0� ���  �!1�%  �'!002  �!&   !3��' . ����!�� 

��'0"� 	
�� �4�2�5 �� 6,7� ��'0"�  8 �� �9,:,�� 	�� ;2 %� 

;0��� � <���5 ���� �%,� ;#,5  %��!=  ;!�
��   	!��)2( . �!�'0"� 

�	
�� ;� 6�4 � ?@A� $�,&  	��%�� ��  B��,C '3% ���0� ���� 

D��E5 '�:,5 ���� �FG.� /:��� 	�� ;2 ' �,�� $� �% ;�  %,!H0� 

$��%� ���� ��� �FG.� ;� $'� 6�I� �  '��)2( .%� ��'0"� �	
�� �� 

J��0� �:,F� �.F�@� �� ;F&#  6,F!�  ��!�  ���!�0�  K�!A�  �!��L ��  

6,F� ��� ����0� MN� $�,@��� ���.��� ��  �,3)3(.  

6,F� ��� ����0�  K�!A� ��  ��!��L ��%��  B�!� ��P  ��Q�!�  ���!� 

���� ���� �� 3��' ;2 �� K��R ���' �  ��!��  $�M!��  $�!�� $9  ��!� 

�S� � ���� �� ;F&# $9�2 II� $9�2 X  $������   '!�:,5 M�  

/�T5�P ��� U���5�� ?@A� ��  �,3)4(.  

��,�  ���!���  8!I   �!���� %�  �!�'0"�  	!
��  	!"#  	W�!� 

$"��+� ,��# 
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	��%��  ' %��)5( ./�� 	��%�� ��  ;!�  �%,!7  �!��4R  �!�  �C,0!G� 

	"# $��%� �� <���5 B7�.� ;�W�� �� ' ,3 ./�� 	��%��  �!� ��  �!H  

%��W�� ���M�
 ;� � Y,  B@F@��  69%'�� <��I5  �!�   ' ,!3)6( .

	��%�� B@F@�� 6,&�� %,R ;� ��  ��!��&�FP  	!���  �!��@5  ��[!P 

;�W�� �� ,3 �)7(.  

 ���4R ����� ��,� ��4�2�5 �� ��� /��4�
 	��%�� �$��� /�� %�

�� ],�E�    �� /��!4�
 .	!�� �'3 B��A5 /��4�
 /�T5�P �� ;2 �,3

�� ;�W�� /�4��5  $9,0��4�
  ;�4!3 ;2 �,3     ��!^�� �'!0 �� %,!5 �

��  '��& )8( ���!#� /��4�
 	��%�� .     /�!0`&�  �!�a�5 ���#�!"� �

b��P 6�I� � ����[� ��,� 6�I� �     �% ���:,��!�� ��,!� J!
�  �:,�:,� ���

� <���
�  '02)9(�� $�A  ���:�d� .     /��!4�
 	!��%�� ;!2 � ��� '��

6,F� 	A2 ����      e���!3 %� $�,@�!�� M!N� ���!�0� ���In vitro    

In vivo �� ���.���    6,F!� ���!� �!I�  ��a�5 $���� ��,3    /!�� %� �!�

  �%�� �,!!!# 	!!!��%��)10(/!!!�� . �	!!!��%�� ��%�� 	�!!!7�W 

D���Q�,��� �GE0� ;� ���
 �� '3��  ;!2  /�!&�  	�!7�W  g!C�� 

��.5 /�� Y�, � 69 ��� /��4�
 �'3  	��)11(.  

B��,C �'3% 8I  �&"� %� �,�P,P� ���a�5  M��&5 �:,F�  '! %�� 

 %� <�H05 ;W�L � �:,F�  <���� �0&�� 	:�W� .' %�� ��  ;!F&# � 

/�� �B��,C �� $�,5 ;� ���, �W � Transforming growth factor-β 

)ß-TGF( �%�3� ��2 ;2 ;� %,R ���� %� ��'0"�  	!
��  ��!�� 

 <���5 ���.��� ��  �,3)12( ./�� �B��,C �#,� $���  D!�  ��!� �� 

$9 �� ;F&# ��  $9�2II  	W�� ,0��� �,��F� $���F�  �!�  �!�   ' ,!3

)13( .β-TGF �!!i� �!!I:� �'!!002 %� '!! % M 9%'!!02 �� 6,F!!� ��!!�   

���!!!!!�0� M!!!!!N� $�,@�!!!!!��  	!!!!!
�� �!!!!!��L BM-MSCs   

)Bone marrow mesenchymal stem cells ( 6,F� ���  ���!�0� 

K�!!A� �� �!!��L )Adipose tissue-derived stem cells  �!!� 

ADSCs (j' %�� ;� �%,R ;2  $�!��  $9�!2 II   $�!����� �%  8��M!
� 

��  '0��)15-14( .�� /�� 6�k� ��/ B��,C '3% �%��� =� 	!& � !���� 

'0���   �;& � �&C ��5,2� �� 24 	C�� �5 3 �% ' %��  0`&��/� 

gC�� ���;
�5�l $'3 	
�� ���� �� ' ,3 )16(.  

P�F����'�/ C, � 2�5�� ����� �k�  �%�!GC � � !���  ��!2��  

,��� ;� 	4�  3/1 ��2�� ;� 3/2 ,��� 	�� ;2 ;� �%,7 ���  ,��!7� 

;�"5 �'3  	��)Avocado Soyabean unsaponifiable   �!�ASU( 

)17(. ���:�d� $�A  ���� 	�� ;2  /�'�F�!���P  g!C��  %�!"� IL-1B 

)Interleukin-1 beta�� ( �,3 .8��2IL-1B gC�� D��E5 	W�� 

$9�!!2 II  $�!!��F�,T5�P �!!�  '!!�:,5 $�!!����� %� 	�!!�%'02 �!!� 

��  ����)18( .���:�d� �F4= $�A   �!�  '!��  ;!2  /�'�F�!���P  g!C�� 

8��M
� B��,C '3% �� ;F&# TGF-B  8��2 ���F&C /�2,:��0��  �!� 

��  �,3)19(.  

�� �# $��� ;2 �'� ��'0"� ���� ������� ;�  	!
��  ;��!A� 

�� ���� /�:��� ���4R 	��  ���i� �.0� TGF-Bs  ;
�5�l��� 

$'3 	
�� �
��� %�  '! %  M 9%'!02  n�!d�  �	!�� %�   8�S!P

��1�k ��io5 P/�'�F���� �� ' % ��I:� M 9%'02 �� 6,F� ���  ���!�0� 

K�A� �� ���L � �� � %� 	��%�� /��4�
 �%,� �����%� %��= 	
��.  

  

��� 	
  

����� ���� ; ,&  �� 	"# 	A2 :��; 	
�� :��L� ��� 'F#� %� ;:,: � 

$,�:�
 ,�E�� b�� 
�M�9,:,� �� ;�  �!��q  <:�!� 45 -27  ;:�!��  ;!2 

	"# B&C :�/A2��,l ;� ��$���%�& ;�#��� ��,&  �' �,� "5 !�; ��� !�' .

B4= �� "5�; � ��L�� b�
 �1%�	  ;!��  �� �� $�%�!& %�� 	!
�  '!3 . 	!"# 

M^5�; � 	
�� �� M ��< �� 9�2 Y,  IA )Sigma������ � ( ���.�!��  '!3 .

 UP�� ;
�1� $'3 %�'I� ���0� M ���< ; ,&   �!� %�  �!��� 37  ;!#%� � 

� ��� ���� ;� �'� 30 =��;I ;�,� � ��� !�' . U!P �� &R�� $�!0 �� M^5 !�; 

$'3 B��2 �	
�� <� <^k 6,FE� M ��<  ;!�  %�!2  �;!�
%  !E��e  	!A2 

Dulbecco's modified Eagle's medium )DMEM) (Gibco �

 U�!Fr � �!k (� FBS )Fetal bovine serum (10  '!7%� )Sigma �

�!!����� ( Penicillin/ Streptomycin 1 ) '!!7%�GibcoU�!!Fr � � (

	"# a0W� $��2 :��
�	 M ��< ;� � �l�,��$, :,F�� ;
�1� ����'.  

%� ;���� � �%�2 $,�� �l�,� %� ;:,: ��� $,�:�
 15 �F�� ����: ;� 

�'� 15 ;I�=� ��  	C��1500 9,�.��� �� ;I�=� %� %� '3  J���  �!�% 

���&� �� 6,F� ��� ���L ;�F@5 '���� .],�% �:,F�    �'!�� 	!�� ;!� %� 

D!!��
 25 �� �!!�  J!!��� �!!�� %� e�!!E�  	!!A2FBS 10 + '!!7%� 

Penicillin/Streptomycin 1  + '!!!!7%�DMEM %�  �%,5�!!!!�,�   

37 ;!!#%� � �� �!!� ����!!� 2CO )Carbon dioxide (5 '!!7%�  

	�,R% �4�   	!A2 ����   '!3)20( . U!P ��  	!3[�  '!0L  �	C�!� 

6,F� ��� 5D ;��� �� Y�3 ;� $'�4�L ;� t2 D��
  '! ��2 . �!� 

q�,�5 	A2 e�E� '�� �� 24  �	C�!�  6,F!�  ��!�  �
�!1�  ;!�F@5 

 B�3) '����1.(  

;�"5 � /�'�F����P: /�'�F����P �� 	2�3 Experience  ;!� ��
 

;�"5 '3. 1/0 �F�� /�� �� b�� %�,P %� 10 �F�� 6, �5� ���: 100  ;!#%� 

Bk '���� �5 ;� 	HF� 10 �F�� �� b������ '��� ���:.  

;�"5 � /�4��5: D�  ;!��2  �FFP )Fresh frozen plasma�� ( 

D �� $,W $���� $�".7� ;�"5  ;� ��rA����� 	A2 6,F� BI�0�  '!3 

 ;� �'� 10 ;I�=� %� BW�� ��r��� /�  �%�!� %�  ��!�� 37  ;!#%� � 

�� �� ���� ]u '���� .'�� �� '1 � ,.C  vd!�  �#%�!W  ;!��2  �!� 

B!!�:� 70 '!!7%� %� �!!�� �,!!� w�!!2 II �!!� ���.�!!�� �� x �!!�   

50 �F�� ����: �� 	��C% e���3  �B���!��  ��!�,�E�  B!W��  ;!��2  ;!� 

;:,: � $,�:�
 50 �F�� ���: BI�0� j'���� ;� �%,R ;2 $%� �� ;:,: �    
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a     b 

��� 1 .��	
� �	������ ��	��� �� �	�  ��� ������ ���� ��  ��! "#$� �� %�& '� (�) �� �� *��+ ,�� ).�/�  ��0$ 40 ×(  

)a :�% b�  b :�% <^0P(  

  
$,�:�
 16 �F�� ���: FFP �,� .Ul� ;� �� ;:,: � �$,�:�
  D!�  6�!� 

10 �F�� ����: �� 6,l�� �� ,2,F� <��F2  ;
�!1�  '!3 . U!P �� $� %� 

���� 37 ;#%� � �� �� ���� ;� �'� 90-60 ;I�=� ;�,� � ' '3 .UP 

�� 9,�.��� �� ;:,: ��� $,�:�
 ��  	C��2200 ;� ;I�=� %� %�  �'!� 

10 �;I�=� J��� ��% ��.3 ��k /�4��5 ;2 ����  �!�  ;!:,:  �'!k 

5/1-1 �F�� ���: ��,� 	�� ;� '��  %� <^k 1  �!F��  �!��:  �,!��:�  

%� ���� 80- ;#%� � �� �� �%�'"r  ����  '3)21(.  

6�I� � 6,F� �� ;� 	��%��  /��!4�
:  ;!��2 � Cryocipitate  ;!�"5 

�'3 �� D �� $,W $���� �$�".7� ;� �'� 10  ;!I�=� %�  /!�  �%�!� %� 

���� 37 ;#%� � �� �� ���� ;�3�[� '3j UP ��  '!1  � ,!.C  vd!� 

�#%�W ;��2 �� B�:� 70 �'7%� ;�  �,!�  w�!2 II  B!I�0�  '!����  

	E5 e���3 B�����  �!�  ���.�!�� ��  x �!� 10  �!F��  ��!��:  ��!�,�E� 

$%� $� %� x �� �'�A2 '3 . $�M!�� 300  �!��:���� ) ;!� ����  �!� 

D��L (�� $� ;2 ��k $9,0��4�
 $���
 �	�� ;� D��L ���  	!�FP 

24 �; �W BI�0� '3 .'�� �� �'# $��2 6,F� ��� B7�k �� 9���P b,� 

�� D��
 ��� $,�� �l�,� 6,F�  y%�&!3  '!3   ;!�  �!�  D!��L �� 

	�FP 24 �; �W 30 ���:���� e�E� 	A2 ?:�W ��%��  D!�  $,!�F�� 

6,F� ;
�1� '3  ;� �� D��L 300 ���:���� /�4��5 ;
�1� '���� 

 ;� �'� 10 ;I�=� 	�FP %� ��� �,�  �!�  	!2�k  '! ��  �!5  �/�4��!5 

$9,0��4�
 �% ;� B�3 ;�43 � /��4�
  B�'!45  '!02   	!��%��  /��!4�
 

B��A5  ����)21(.  

$� ���� ���� �� ��� ;� %���5 ;�3�[� '3.  ;!�  ��!� 6�  !E��e 

 	!A2  �!I:��   9%'!02�D  B��!3 DMEM high glucose )Gibco �

U�!!Fr �(� Penicillin/Streptomycin 1 '!!7%� )GibcoU�!!Fr � �(�   
8 -10 6,!!!!!!!!!� Dexamethasone )Sigma�!!!!!!!!!����� �(� ITS   

)Insulin, Transferrin, Selenium (1 '!!7%� )Sigma�!!����� �(� 

BSA )Bovine serum albumin (1 '!!!7%� )Sigma�!!!����� �(�   

50 ��b�!!��� �!!� ��!!F� :��!!� ASP )Ascorbate 2 phosphate (

)Sigma�!!����� �(  5 b�!!����� �!!� �!!F�� �!!��: Linoleic acid 

)Sigma������ � (��k 10 b��, �  �� �F�� ���: TGF-β1  ��!� ;!� � 

b� 	A2 e�E� ��I:� D� 9%'02 ��k 10 ����  �!F�� �� b��   �!��:

/�'�F����P  ;� ��� b,� 	A2 e�E�  ��!I:�  D� 9%'!02   �,!�E�

10 ���� �F�� �� b��  �!���  /�'�F�!���P  10    �!F�� �!� b��, �!    �!��:

TGF-β1 ;
�1� '����. 6,F� �� %� 	��%�� /��4�
  U!P ��  	!3[� 

21 �% ��%�� ' '3  �� 3 �% D� %��  	!A2 e�E�  ��!I:� $�  �!� 

q�,�5 '����.  

y% b�^ � 0�5�D MTT    

](3,4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium-bromide[  

UP �� 21 �% ��I:� �D� 9%'02  e�E�D��L 	A2  �!�  ;!�F@5 

 �� PBS )Phophate buffered saline,A��3 ( ����  '!3 . Ul!�� 

;!!� $�M!!�� 400 �!!��:���� DMEM HG ?:�!!W  40 �!!��:���� 

 6,FE�MTT )Sigma������ �) (5 �F��    �!F�� �!� b�!�   (�!��: ;!�  �!� 

D��L ;
�1� '3 . 	!�FP  ;!�  �'!� 4  	C�!� %�  %,5�!�,� � 2CO  �!� 

�%��k 37 ;#%� � �� �� %��= ���� ���� '3 .Ul�� /�� J��� ;�F@5  

400 ���:���� DMSO )Dimethyl sulfoxide) (Sigma �!����� � (

;� D��L �� ;
�1�  2  	C�!� %�  ���%�!5   ��!��  |�!5�  ���� %��!=  '!3 .

DMSO �� Bk $��2 6�����2 ��� $����%,
 '�:,5 x % � �,�%� �� '02.  

%� ��"� � 100 ���:���� �� �� D��L �% ;� 	�FP 96 ; �W  B!I�0� 

 $�M!!�� ][!!# �%,!!  )OD �!!� Optical density( �!!� ��r�!!��   

ELISA reader )Enzyme-linked immunosorbent assay reader (

)Hyperion MPR4 ( 6,R },� 570 �' �,W ���, �  '3 .����  �!� 

; ,&  ;� %�� %���5 )Triplicate (�%,7  	
��)23-22(.  

y% b�!!!!!!!!!!^ � D!!!!!!!!!!�0�5 Real-time PCR   

)Real-time polymerase chain reaction(: /!!�� y% ���!!� 

��%�� $��� $9 ��� �$������ $9�2 Y,  II  X %�  '! %  M 9%'!02 

6,F� ��� ����0� K�A� �� ) ���LADSCs%� (  �%21 b�^ � 	
��.  
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%� ��'!!��� 	!!��%�� /��!!4�
 �!!� PBS ,!!A��3 ���� '!!3  ���!!� 

}��@��� RNA �� 6,F� ���  	!0Fl&��  �'!3 %�  	!��%��  �/��!4�
 �� 

RNeasy mini kit )Qiagen, Cat. No. 74101���.��� ( '3 .���� 

;�M^5 � 6,F� ��� 990  �!��:����  6M!���5  ;!�  ���!&� 10  �!��:���� 

,�P�2�� 6, �5� ;� ��,5 � �:,F� ;
�1� '����  5 ;I�=� %� ����  |�!5� 

%��= ���� '3 .200 ���:���� b�
�F2 ;� 6,FE� /��  ;
�!1�    �� U!P

;� '�'3 $��5 �'� 15 �;� �i ;� �'� 3-2 ;I�=� %� ����  ��r!A����� 

%��= ���� '3 . 9,�.��� �!�  ;!�  �'!� 15  ;!I�=� %�  ��!�� 4  ;!#%� � 

�� �� ����   	C��12000 b�^ � ;I�=� %� %� '3 .  

6,FE� ��% B��3 3 �8@� ;�  D!�  �%'!0P� 5/1  �!F��  ��!��: 

BI�0�  <� <^k $� B�:� 75  '!7%�  ;!� $�  ;
�!1�   �!�  $�!�5 $��� 

	�� ~,F@� '���� .6,FE� B7�k ;�  ],!�5  %���!�F�
  B!W��  	!�2 

)$,�� (6�I� �  	
��)/�&� B&C ����  �=�!�  �'! �� �  6,!FE�  %��!�5 

'���� .(Ul�� K4R %,��� �,#,� %� �	�2 }��@��� RNA �%,7 

	
�� .���� �� /��  $���DNA��� ��,#,� DNAase  '!3 ���.��� .

/���5 $�M�� RNA }��@��� �'3 ��  ��r�!��  ���,�
���l!�� %�  6,!R 

},� 280/260 ���, �  ��%�� '���� .  

��!!�� M�0!!� cDNA )Complementary DNA (K��!!d� %,�!!�� 

 �' ��!� � �� RevertAidTM First Strand cDNA Synthesis Kit 

)FermentasU�Fr � ����.��� ( '3 . ���'! �  ��!��  $�M!��  $�!��  �4!�  

$9  ��!!!�   $9�!!!2 �$�!!!����� II  X  �!!!�  ���.�!!!�� ��  �!!!!&���P  

GAPDH )Glyceraldehyde-3-phosphate dehydrogenase;� ( 

$�,!!0C '��!!3 �!!FW��   �/�!!0`&��!!�   ��!!�� %�!!2 ;!!� 	!!�2   
Maxima SYBR®Green/RoxqPCR master Mix 2X 

)Fermentas� U�Fr � �!� (  y%Comparative Ct )∆∆ Ct b�!^ � ( 

'3 .���� �� �$9 ��C �� ;� %���5 ���� ���� �� D� ���  '��!3 

�.0� M�  %� �H  ;�
�� %� .'3 /��W� ;Fk�� M�  ],�5 ��� �%�,   ;!� 

��r��� Real-time PCR K4R ;�� �� � ��� BI�0� '����:  

;!!!�� �� � 6�  ���!!!�Denaturation %�  ��!!!��95 ;!!!#%�  �

�� �!!� ;!!� ���!!� �'!!� 10 ;!!I�=� Y�!!3 '!!3 .Denaturation %�   

95 ;#%�  �� �!� �    �'!� ;!� ���!� 15  �;!� �i Annealing %�  ��!��   

60 ;#%�  �� �!� �     �'!� ;!� ���!�1  ;!I�=�  Extension %�   ��!��  

72 ;#%�  �� �!� �     �'!� ;!� ���!�1   ;!I�=�  B!2  /!��  ��'!0���
  %�  

40 �%,!!!7 ;!!!W�L  	!!!
��)25-24( .%� �$�!!!��P �!!!0E0� ]u   

)Melt curve( <�% '3. /�� ;�� �� ���� ��  ;!� $9  ;!�  %�!2  	!
% .

;&� � ����&���P   %� ���.�!�� �%,�Real-time PCR   �� ���.�!�� �!� �

b�  %�M
� Allele ID ;@�   �6/7 K4R 6'# 1 �k��R '3.  

���!!!� �!!!�%�� �!!!��4R $�,!!!� J!!!��,5 ���� �!!!� �� $,!!!���   

Kolmogorov-Smirnov  ���!!!!!!!� M�:�!!!!!!! � ���� �!!!!!!!� ��   

y% One-way ANOVA $,!!!!!!!!���   ��!!!!!!!!�LSD   

)Least significant difference �(Post-hoc  b�!!  %�M!!
� �%�!!�� 

SPSS )SPSS Inc., Chicago, IL( ���.��� '����.  

  

���	 	
  

���  ��$�4 �5� 6�� ��� �	� ��� ������  

;� 6�4 � ���.��� �� 6,FE� MTT� 6�����2 ��� $����%,
 ���  ��!�5 %� 

ADSCs �r �A  	�:��
 ���:,���� $� �� �,� .�� /�� ��,#  �� ���.�!�� 

�/�'�F�!!���P  $�M!!�� �!!�a�5   ��!!I� ADSCs M��!!&5  ;!!�
��  ;!!� 

	��%'02 �� �% 8��M
� ���� ��� ��.5 �0�� �%�� /�� ���  �%,� ���

�� ;�:�d� ��� '��3 �'�� ) 'A 05/0 > PB�3) (  ���2  3(.  

Real-time PCR  
-���  Real-time PCR $�A  ���  ;!2  $�!�� $9  ��!�  $9�!2 II� X  

$������ ��.5 �0�� �%��  	4!�   ;!�  �r�'!��  '0�!3�� )01/0 < P .(

$�!!!!�� $9 $9�!!!!2 II %� �% 21 ;!!!!� �S!!!!� %� ��!!!!� TP   

  

 ��#71 �� (�8� ��& (� ����0���+ � 9* .Real-time Polymerase chain reaction  

�� �	�  ������ �����  Scale (��� �����)  

Col II-F  CTGGTGATGATGGTGAAG 02/0  

Col II-R CCTGGATAACCTCTGTGA   

Aggre-F GTGGGACTGAAGTTCTTG 02/0  

Aggre-R  GTTGTCATGGTCTGAAGTT   

GAPDH-F AAGCTCATTTCCTGGTATG 02/0  

GAPDH-R  CTTCCTCTTGTGCTCTTG   

Col X-F AGAATCCATCTGAGAATATGC 02/0  

Col X-R  AGAATCCATCTGAGAATATGC   

F: Forward primer; R: Reverse primer, Col II; Collagene type II; Col X; Collagene type X; Aggre: Aggrecan; GAPDH: 
Glyceraldehyde-3-Phosphate Dehydrogenase 
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��� 2 .4���$ �;�< �� MTT ]3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide[  

?$� @A�� �;�< �� %�B�C8  ��B	���� �	� �� �� %D���� E��F�8  

  

)TGF-β1 + Piascledine 	4!�  (  ;!�  ��!� T )TGF-β1 �'!k ( 

100 �����  $���  /!�� $9 %�  ��!� P )Piascledine%� (  ;!���I�  �!� 

 ��!!�T )TGF-β1�'!!k ( 90 �!!����  B�!!3) �,!!�a-4( .$�!!�� $9 

;
�5�l��� � $9�2 X %� ��� T 	4�  ;� ��� P �'k 5  �!����  

	4!!�  ;!!� ��!!� TP  �'!!k5/1 �!!����  B�!!3) �,!!�b-4(. -��!!�    

Real-time PCR $�A   ��� ;2 $��� $9 $������ %� ��� 	E5  ��io!5 

/�'�F����P ��A�� �� ��� ��� �r��  j�,!�  $�!��  /!�� �$9 %�  ��!� P 

	4�  ;� ��� T  �'k200 �����  	4�   ;!�  ��!� TP   �'!k20 

����� �,�  B�3)c-4(.  

  

  
��� 3 .(D��5� � 4���$ MTT ]3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide[ �� �E� ( ."��H ���A� 

 �C� ���� E�� E�� ( "��H "��H � #��� �	7� %��#$ )05/0 > P(.  

  

��� 4 4���$ .Real-time PCR )Real-time polymerase chain reaction���� ( 9* 9*K& II )aL( 9*K& X )b� ( ) 9����H�c�� .( (0� � 

"��H ��  ��� �� 4���$21 %� "#� "#���� .����5�  E�M$��� ��	; (�± N��O$� ���C� P	��� (� ( @����Q %�.  

	��C  **�'0�� $�A  � �0�� %�� $�,� ��� ��.5 �� �� �r�'�� ) 	��01/0 < P.( 

P :���� ;2 	E5 ��io5 /�'�F����P ��,� 	�� jT :���� ;2 	E5 ��io5 TGF-β1 ��,� 	�� jTP :���� ;2 	E5 ��io5 /�'�F����P  TGF-β1 ��,� 	��.  
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� !  

������ ��� ��  8:�!L  ��!�  �,!#,� %�  �!�'0"�  �	!
��  ���.�!�� �� 

	��%�� ��� ���0� /�� .	�� 	��%��  ��!�  '!���  	��4!3  ���!��  ;!� 

U���5�� }%�W �:,F� ����  ;�!3��   '0!3��)26 �20(. ��  ��!
�R 

��4i ��� ���  ��� 6��
 $�,� /��  	!��%��  �!�  ���!�  B!�,E5 $��� 

6,F�  �.k ��,� ����� '0����  6��02  ��'04!�L  �6,F!�  �!�a�5  

M��&5 %� $��� ���� �'�� ��  '3��)29-27( .%� ��'0"� �	
�� ��,� 

����� ���.��� �%,� ���� �� 	
��  �!7�G�W�  �!�  '!3��   �!F�� �� 

69%'�� ��� �2�� �� /�T5�P ���  U���5�!�  }%�!W  �:,F!�  '!0 �� 

/��4�
 ;� ���
� ;� $�,0C 	��%�� ���.��� ��  �,3)29(.  

	��%�� �/��4�
 ��%�� J��,5 	W�,0�� �:,F� 	��  ��  '! �,5 

6,�:,� ��� ����� �% ;� ��k�% %� BW�� �,W  ��!#   '!��)9( . /!�� 

�	��%�� �� ��E: 	��� ���@5  ���[!P  �!��0�  	!��  %�  <���!5 

	
�� ��� tF�@� ���.��� ��  �,3)30( .��C �/�� �� $�M�� b��E��� 

	��%�� /��4�
 �� %�2 ;� $��� $� ;� ���&� ��,�  ��!���  '!��#  �!r�� 

B��= 	�,I5  	��)31(.  

Dragoo  $�A  $�%��&� ' ��� ;2 	��%�� /��4�
 ���0� /��5 

	��%�� ���� <���5 ���� �FG.�  y,!��W   	!��)32(. Wei  

y%�M� $�%��&� ' ��2  ;!2  ~,!F@�  $��!2  %'!02/���  ��.:,!�  ;!� 

���&� 	��%�� /��4�
 %� ;���I� �� 	��%�� /��4�
  '!=�
  /����%'!02 

���.:,!!!!� g!!!!C�� 8��M!!!!
� $�!!!!�� $9  $9�!!!!2II  GAG   

)Group-specific antigen�� (   �,!3)33(. Connelly   $�%�!�&� 

$�A  ' ��� ;2 	��%�� /��4�
 gC�� 8��M
� $�M��  ��.:,!�   �,!��F�

,0���$���F� �� ��   �,!3)31( .%�   y%�M!�Thompson  �$�%�!�&�  

?@A� '���� ;2 	��%��  /��!4�
  J!=,�  B��!A5  $'!3   �!��@5 

$'3 gC�� �������� B��,C D��2�5,&2 ��  �,3)34(.  

Ryan   $�%�!�&�  $�!A   '! ��� ;!!2  /�4��!5  B��!A5 �'!!0�� � 

	��%�� /��4�
  g!C��  B��!A5  ;�4!3 �� ��  ��!��4�
  ��!5,2  ���!   

��%,� ��� DL,2 ��  �,3)35( .Carr  y%�M!�  �,!&   ;!2  ��!��4�
 

���  �� �����
 DL,2 ;� %,R B��= �"#,5 gC�� 8��2  ��#�!"� 

6,F� �� %�  e���3In vitro �� �,3  ���.��� �� ����4�
  <�@!1  �!� 

�����
 �%M� ���0�  �!5    ;!2 ��!L j	!���  ���'! � �  /!��  ���!�
  ;!� 

���' � � <#�"5 6,F� �� <"�  	��)36(.  

;�:�d� � �1�k ?@A� �,&   ���� ;2 P� F�!���'��/ TGF-β1  

2�5�� �� �� $� �� %� ;� E��e 	A2 �'#  ;! ��  ;
�!1�  �'!3 � !�$�M 

a�5��  �I�� $� �� 	4�  ;� ���  '��!3  ;!2  '!=�
 � !�/ 2�5� ��!4  ��,!� 

��.5 B��= "#,5� 	3�' ��  .�- ;� 	�� �'��  ;��!A�  �!� �-  ��!�:�d� 

Bensaid ) $�%��&� 37  (Lin ) $�%��&� 38 .�,� ($� ��  ?@!A� 

' �,&  ;2  �!I�   �!�a�5 BMSCs )Bone marrow stromal cells (

%� 	��%�� /��4�
 �.k ��  �,!3 . /�!0`&� Girandon  $�%�!�&�  

$�A  ' ��� ;2 ADSCs %��= ;� ��a�5  �I� %� 	��%�� /��4�
  '0���

)39(. %� K�IE5 ��1�k �� ��W ���:�d� �F4= ;2  ��!A�� ��  /��!4�
 

�%�^5 ;�"5 �'3 �� $,W $�,�k ���.��� ��  �� �'!3  /��!4�
  �!�  o!A0� 

� �� � ;2 ;� ���� �%,7 ;�"5 �'3 ���.��� '����.  

%� K�IE5 ��1�k -���  B�FE5  ;�M^5 Real-time PCR  ���!� 

$��� $9 ���  $9�2II  X  $������ ���� 6,F� ��� ����0� K�A� �� 

����L UP �� 	A2 %�   e�!E� 	!A2  D� 9%'!02  �!R 21 �% %� 

	��%�� /��4�
 %� %,�k �/�'�F����PTGF-B    �!�2�5  �!� �� 

$� �� �%,� �����%� %��= 	
�� .;��  � B��= ;#,5 %� -���    	!�� ;!� 

�'�� /��  	!��  ;!2  /�'�F�!���P  ;!�  $�,!0C  D!�  �!I:�  �'!002 �  �,!= 

D� 9%'!!02 B!!&C ��!!2 .b�Q ;!!� �!!2u 	!!�� ;!!2 %� ;!!0��� � ��!!I:� 

M 9%'02  6,F!�  ��!�  ���!�0�  	!E5  ��io!5  �/�'�F�!���P   ;! ,� ��!� 

�3%�M� 	�� ;� '���   /��  �;!�:�d�  /�!:�  �%,!� %�   ����%�!2 ;!� 

/�'�F����P %� ��'0"� 	
�� ���� �,�.  

%� ���;!!0 � !!�%��� io!!5�� P�F�!!���'�/ %� 	!!A2 6,F!!� �!!�� 

�%'02�	 4R���� Henrotin  $�%��&� $�A  ���'  ;2 � !�/ 2�5 !��� 

�#,� �M
��8 :,5�' ���� $�!� %�  !�%'02�	  �!� %�  ��!3�e In vitro 

�� �,3 )40( .�� �� �- <"� ���r ;�:�d� � ��1�k ��$� $9 $9�2 Y,  II 

;2 �� 2�5���4 <"� ���� ��:��/ ],�E� �� ��,3 ;� ��$�M 90  �!���� 

%� ��� �k� P�F����'�/ 	4�   ;!�  ��!� �%��� TGF-β  !��  j'!3�� 

�I��;� � ��$� $9 ��� �,G@� ����  '!0 �� ���� $�!�   $9�!2 II 

$�A  ��� ;2 P�F����'�/ ;� $�,0C �D 2�5�� ������ %��= 	��  �!�"�  

����A �� B��C '3% TGF-β1 %�  �!I:��  6,F!�  �!�� 0� !����  !A �M��&� 

	
�� ��L� 	"# �'0"�� 	
�� ���� �i�� J=� �,3 .b�Q ;�  �!2u 

	�� ��$� $9 $9�2 X ;2 B��C ���;
�5�l $'3 �%'02�	 ��   ��!� 

��/ 6,F� �� �	�� %� ��� P�F����'�/  !���%�  �!�&2 ��  ��!� TGF-β 

��,�  	!��   !�D  8��!2 5  �!�����  	4!�   ;!�  ��!� TGF-β  $�!A  

�� '�� .�%��� ��/ �� �- $�A  ��� ;2 $9 ���  !��S �  ��!��  '!0 �� 

$9�2 Y,  II  ����$�� %� ��� ��� tF�@� ��$�  5�!.���  '! %�� .b�Q 

;� �2u 	�� ;2 	"# ������� ;� ���� ��:���/ ���' %� ��3�e  �!I:�� 

M 9%'02 �� 6,F� ��� 0������ ��$� $9 $9�2 Y,  X 8��2 � '!��  �!5 �� 

���;
�5�l $'3 �,F#��� ;� B&C ��'  ���� k��R�  ��'!3 �%��� 

��4i 4��0�� '3�� �5 $���� ���.��� � :���0� <���
 ����.  

;L�� TGF-β1 B��C �'3% 	�� ;2 ���� M��&5 ;� 	��%'02 

%� In vitro /���A�� ���.��� �%�� �%  %� Y�3 ' % M 9%'02 8I  

�F7� �� �.�� �%  '02)41(� ;�:�d� � �1�k $�A  ��  '!��  ;!2  $�M!
� 

/�'�F����P ;� TGF-β1 %� $��� $9 ��� $9�2 II �i�  	!4a�  ;�!3��  

$�M�� $��� /�� $9 �% 8��M
� ���� 	�� .;� %,R ��F2 �� $�,5 ��  -��!�  
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Abstract 
Background: Cartilage tissue damage is one of the problems in the clinic and the current treatment methods 
would not be lead to full repair of damage; therefore, tissue engineering in this field is considered. In tissue 
engineering, biomaterials such as growth factors and appropriate cells are used. Since the growth factors such as 
transforming growth factor beta (TGF-β) leads to hypertrophy of cartilage, it is essential to achieve the 
appropriate inducer factors. Studies have shown that piasclidine had a positive effect on cultured chondrocytes. 
In this study, the effect of the piasclidine on chondrogenesis of human adipose-derived stem cells was examined.  

Methods: Fat samples were obtained from three liposuction surgeries. Stem cells were extracted from adipose 
tissue and proliferated via the third passage. Then, the cells were transferred to the fibrin scaffold and  cultured 
for 21 days under the influence of the chondrogenic imedium in three groups. The rate of cell proliferation was 
evaluated using MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] method and the rate of 
gene expression of aggrecan and types II and X collagen was evaluated via real-time polymerase chain reaction 
(PCR) method. 

Findings: The rate of proliferation and survival of cells in a fibrin scaffold was not different significantly between 
the groups (P > 0.05); but the gene expression of type II collagen and aggrecan was significantly more expression 
of type X collagen was significantly less in piasclidine group compared to the of TGF-β group (P < 0.01). 

Conclusion: Piasclidine is an effective factor in induction of chondrogenesis of stem cells and also has a 
significant effect on reduction of the cell hypertrophy. 
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