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��( %�&cc 1   Q!�\�

 %
����� ���� ODMEM-LG �FBS 10  
 ����N��

��"  [!�!�1      �� O Q!�\� ������ �
��( �� 
 �N��

 %
��DMEM-LG �PRP 10   ���" 
 ��N��   [!�!��  

1 ���� .�8 ���x
 �N��    �� [:���!� �����
� �� �&

  .���8 ����� R� & 
 n���) %�&	
�  

MTT ]5,2 )yl -2 -dimethyl thiazol -4,5(3 

diphenyl tetrazolium bromide assay[
����� :% 

 ������  ��U�% ADSCs  � �����
� ��! ���:�[  �
� 	


MTT �&	
� ��% 4  
8   
��� 
 ��8 ���D��
%   
� ��&

� �
�(!��:[  ��PRP � 
!��:[  ��FBS    �(�&��8 �
��()

10 ��( �
�7� ���:� 
����
 .�  �\�!Q    ����> ��& �� O % 

�"!�  ��& �H� �!�   ��� 
µl 400  ���:n�   
 d,��>µl 40 

 ������\�MTT   ����q�i �����)mg 5  ��ml� PBS (

�4:<S:[ ��� �� 
% Cº 37  
5  �N��2CO� ��  C��

4 �O �� �8 ���7�
 �Y��:����  ��&%   �
	/ '
	���
���
 

�
�i�
 ���� 7 �!L �:��( .^M��    ����> ��& ���\�

�H����!�  
µl 400 DMSO )Dimethyl sulfoxide (

)Sigma   C��� ��� 
 �8 ���x
 ���> �& �� (2   �Y���

����7�
!'� ��� ��:7�  .���( n�?�
µl 100  ���\� 	
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����� PRP � FBS �� ��	
� � ��
� ������� ������   ������� ��	
�) ����(�� 

�" -&�) �� ���> �&!� 96 ��� |g4 
 LU��� ���>% 

 ]����� �����B �� '/nm 570 ��S������ ����� �ELISA 

)4Hiperion MPR (�	
��
 (!�% ��(:�.  

   ��!O ��� 	��"�"/ �����Annexin v-FITC  [�:
 :

���� '
<!� �
�  ����� ����	 %�&    �� ���4�� %��&

����� �!,

 % ����� �� 
 	��"�"/ %   	���"�"/ �:��� %

���� 
  %�&	
� �� 
� ���� %�&4  
8    
� ��& %
���

 �
�(PRP  
FBS    ��� �(�&��8 �
�()10    �
��7� ����

    ����> ��& 	
 
� �� O Q!�\� 
���
 .��#� dH �  %

�!�" � ��� -: 
 �!�H� �& �PBS   ^M�� 
 ���8cc 1 

) �����
 [!#�h" 	
Sigma  ��q�i ��) (01/0   ���



 ��ml   
 ����x
 -&�) �& �� (�<!��:� |/30   ��U!V�

�:<?� 3�� [!#�h" �O �:��( ���7�
   
 �����
� %

���� '�8 �
	/  .� ( �&  

   C��� ��� �,��� '�!���M���10    �
� ��� ��U!V�

rpm 1500,��� |��� �� .�8 .�!D:����� ��µl 500 

  
 ����!O �������µl 5 �Annexin V-FITC  
µl 5 

Propidium iodide  
 �8 ���x
5   �7:���� �� �U!V�

   %�����:������ ��S���� �� ^M� 
 ���7�
BD   ]
���


Annexin V-FITC   ]���� ����B ��nm 530-488 

�	
��
    ����� ��O ��8 %�!(   ������ �� ��&  ��!,

 %  %

   ����b�
 L��!,� ���� 	����"�"/Annexin V-FITC  ����

�:A �� [:�� L:�!��D��    ]
���
 [�:
 �� i �4��> %

�� XB�� ��> 	
 
�   ����� ���
 p���O   ������ �� ��&  %

  �� i %�:g" a�D� C��V [��� ��� 	
 L!,� �� �:���

���& 
   ]
���
 
� �& ����� %Annexin V-FITC  


PI )Power integrity���� 
 (    	
 L�!,� ��� ���� %�&

 i ���>�� '�
� ��� ]�� ����� %�PI   ���> 	
 
�

�� XB��     ��,�, -�: 	
 ��&��8 %
��� [!�t#& .���O  %

.�8 ���D��
 �!O ���� �� �,��� '�!���M���  

����	/:` Trypan blue
 ���� :��:[  �
���$� ��
�

����  ��&%   ��&	
� �� ����	% 4  
8    �
��( 
� ��& ��

PRP  
FBS�  ��10    
 �� .��8 dH� � �
��7� ��� �:[ 

<?� 	
 �$� ��
�:� %    #��h" Q���� �����
�![   ���)

 ���q�i01/0  �� ����

ml � |/��:��!�<�� 
 (��!� % 

���M���!'� ,�����  ��µl 10 ���M��� 	
!'�  ,����� 


�% ��:- ,���#$� nA�� µl 10  	
Trypan blue 4/0 

   �L�N�� {���H� 	
 .�8 ���x
 �N��µl 10  
� ���% 

	 �� 
 �8 ��
� �
�V ����P� nA:� �! ��7��
�7 Invert 

��( ���#8:�  ����� �
��$� .  ��&%     '
���Y ��� s�D�8

���� �&% ���� 
 ���	  ��&%   � 
 �����( ���� �!��   ���

���� '
��Y �&% U�� ����� ��(:�.  

 ���:�U� %
��   �
��( �� �:���� %    	
 ����H� %��&

 %���/ '��	/t �:��( ���D��
 LU���.  

  

���
	 	
  

 � OADSCs ������ �� :    ��:A -�� �� O �

 %  �

ADSCs  	
 �$�2    ��O ��� '�!��) �� ;
�8 �Y��

���� [:
 L78 
 ����#� s�= �!,

 %�&	
� �� �&  %

        ��� !� '���	 ��8g( ��� 
 ���� �
��� ��� !� � O

����  ���h�
��!� ��8 %.�,����� �: �O
� �,�� �&

 L78) �����( ��> �� 
�1 .(  

5  ��B �� 	
����� �� �!��?�
    
 ����8 ��!@7� �&

���� Q��� -�h� }F�    .��:��( ��G�8
 �&15  	
�

���� � O �� �!��?�
 ��B ��      �� n��� .����" ��� ��&

 L78) ���: ��
�
 �:A -� � O2.(  

������ ��� O  :[:����!� ������
� �� ���&ADSCs 

  ����8 LU��� [:��!� ����
� �� n�� .���" 	
 LN��

8 �[:��!� ����
� �� 
 '/ ��O
� L7     ��,�� ��� ��&

 L78) ���: L78 �!!G� �
��3.(  
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����� PRP � FBS �� ��	
� � ��
� ������� ������  ������� ��	
� ����(�� ) 

  
 ���1���	 . ��
�	 �
��� 
� ���� �� ���� ��
��� �
�  � ��

����� �� � �� ��!�� �  "��	����� �� ��
#�	� $%�  �

Invert )40 ×.(  

  

  
 ���2���	 ,-�./� � ��0�1 .  �� ���� �� ���� ��
��� �
�

���  �
2�� �� 3	4/ 56	 �  7�	 8
	
9  �� ��
#�	� $:;�

 "��	�����Invert )40 ×.(  

  

  
 ���3 .(=�) >-��?/ %@���� �� �A
� �9��	�� 
� �-�B1 .

���	  %@���� ��� �� 7�	 8
	
9 �� C9 ���� �� ���� �
�

) (%	��) :;��� ��:� ���
D >-�?�/400 ×.(  

  

 �:�����MTT �
� :MTT  %���&	
� ��4  
8  ��

 �
�( 
� �&PRP  
FBS n�?�
 	
 �$� .�:��( �
�7� �

 �
�MTT������:�O L!7�� � � ��& �� '
	����
��� %�

����      %��U� ��D� �S���:�#� �[:���!� �� ��4�� %�&

����  ���!� `D�� ��� �O ��� �
�( 
� �& �� �&   %���

 �
�( ��PRP     �
��( ��� �����FBS    ��8 ��&�� �

 L78)4.(    ��� [:���!� ����
� �� %��� |g4 '
<!�

PRP  	
� ��4 �270/0 ± 195/1  	
� �� 
8 �

410/0 ± 083/1 �� [:��!� ����
� �� 
FBS  	
� ��

4 �390/0 ± 871/0  	
� �� 
8 �180/0 ± 698/0 

��:�U� .��� �� '� � �[!S��!� 
� [:
 %  '
<!� �O �&�

���� �!@7� 
 �U� ��$� ��B �� �&   �
��( �� %�
�PRP 

 �
�( �� ����FBS   %��&	
� ��4  
8    ����� ��� !�

) ��
010/0 ≤ P L78) (5.(  

�:���  �!OAnnexin v-FITC ����� '
<!� :   %��&

����� �� 
 ���� ����	      ��� 	���"�"/ �:���� 
 ��!,

 %

  ��!O 	
 ���D��
Annexin v-FITC     �
��( ��& %
���

  ����� ��N�� [!S��!� .�:��( dH �    �
��( �� ��&

FBS  	
� ��4  ��������	 L�������8 3�����!��� �������  

550/5 ± 730/76 	
���7� �270/0 ± 826/0���!,

 �  %

 	�������"�"/820/5 ± 800/16 	�������"�"/ �:�������� �  

570/0 ± 750/5  	
� �� 
8  ����������	 L���������8  

900/2 ± 370/80 	
�������7� �490/1 ± 261/1 �13 

���!,

  	����"�"/ %000/1 ± 640/13 	����"�"/ �:����� �

220/4 ± 880/4  �
�( �� [!�t#& .���PRP  	
� ��

4   ������ ������
�� 3����!��� ������ �670/1 ± 970/93 �  

670/0 ± 406/0 �460/1 ± 153/2 �830/0 ± 300/3 

 	
� �� 
8 �850/2 ± 331/92 �460/0 ± 546/0 �

410/3 ± 226/4 �620/0 ± 778/1 �����:�U� .������  %

������ [!S����!�  '��� � �
���( 
� ���& �� �����	 %���&  
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����� PRP � FBS �� ��	
� � ��
� ������� ������   ������� ��	
�) ����(�� 

 ���4 �� �A
� E-
�; .MTT )diphenyl tetrazolium bromide assay 5,2 )yl-2- dimethyl thiazol-4,5(3  I;� :�!�1 �

���	 3�!��
�� %�!
J/ �� �A
� ,#��  
� >-�?�/ ���K �� 
�PRP )Platelet rich plasma) (a 
� >-�?�/ ���K � (FBS   

)Fetal bovine serum) (b���1 ,#�� I;� .(  
� >-�?�/ ���K �� �1PRP 
� >-�?�/ ���K �� %?@; FBS �:��� L
�;  �
M� �  

 
� >-�?�/ ���K �� �����PRP .%	�  

  

�� ���� [!S��!� �O �&�  %�&	
� �� ���	 %�&4  
8 

��$� ��B ��  �
�( �� %�
�PRP  �
�( 	
 �� !�FBS 

) ��
 ����010/0 ≤ P.(  

 ����� '
<!�   ������ �� ��&  ��!,

 %   �� 	���"�"/ %

 �
���(PRP  %���&	
� ��4  
8 ����$� ����B ����  %�
�

 �
�( 	
 ��#OFBS  ) ����001/0 ≤ P   '
<�!� �� ���
 �(

����  	
� �� 	��"�"/ �:��� %�&4��$� C
�D� �  %�
�

  	
� �� '
<�!� [:
 .�8
�� ��4
 �
�( 
� [!�8   ���

��$� ��B  �
�( �� %�
�PRP     �&��8 �
��( 	
 ���#O

) �����001/0 ≤ P ������ '
<��!� .( � %���& �� 	
���7

 %�&	
�4  
8     ���$� C
��D� �
��( 
� ��& ��  %�
�

L78) �8
��  %�&6  
7.(  

���� [!S��!� ���	 %�& ��� 	
 LN�� %  �� %<!�/

Trypan blue  	
� ��4  �
���( ��PRP   ���� ����
��  

430/3 ± 030/94  	
� �� 
 ����N��8   ����� �����
��  

960/1 ± 380/97   �
��( �� 
 �N��FBS  	
� ��4 

 �� ��
��520/4 ± 590/87  	
� �� 
 �N��8   ��� ��
��

830/1 ± 900/89   ����#� dH�� � ���O ����� ���N��

���� �N��  �
�( �� ���	 %�&PRP   �
��( �� ����

 %�&	
� �� �&�84  
8    ���$� ���B ���   ��� !� %�
�

) ��
 ����001/0 ≤ P L78) (8.(  

  

  
 ���5�@-
M� ����N; . � ���; OPQ L�.�� � �2  ���KPRP 

)Platelet rich plasma � (FBS   

)Fetal bovine serum �
���� �� (4  �8  S�� 
�MTT 

)diphenyl tetrazolium bromide assay 5,2   

)yl-2- dimethyl thiazol-4,5(3 �� L
��  �
M� L�.�� �  :� 

��	 �  ���K �� 
�PRP  �� %?@;FBS  %	� �����  

)010/0 ≤ P.(  
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����� PRP � FBS �� ��	
� � ��
� ������� ������  ������� ��	
� ����(�� ) 

  
 ���6 %�  E-
�; �� �A
� ����N; .Annexin v-FITC �� L
�� ���	 >�V;
�� �  :�   �
���� �� �:;� �
�4  �8 ��J� ��W ��  ���K �� ����

PRP )Platelet rich plasma ���K �� ����� (FBS )Fetal bovine serum) %	� (001/0 ≤ P���	 L�.�� .( ����� �� 
� ��!�� �  �

 ���K �� ���9�9XPRP  �
���� ��4  �8 ��J� ��W ��  ���K �� ��N  ����FBS  %	�)001/0 ≤ P.(  

  

  

  
 ���7I;� �� �A
� E-
�; .  �.��XADSCs )Adipose tissue-derived stem cells 
� (Annexinν-FITC  �PI   

)Propidium iodide ���K �� �� �� �� (PRP )Platelet rich plasma � (FBS )Fetal bovine serum �
���� �� (4  �8  ���� � 

 �;�N; ��10 �� Z[�� $%	� ����� ����1 �
� ���	 >�-
9 �� =� %N	 \��� .:�  �� L
�; �� �:;� �
�  I;� �� �� 
�) :��Annexinν-FITC 

 �PI ��/�V; I;� %	�� %N	 \��� .(:;� ���	 >�-
9 �� ����� �� 
� ��!�� � �� L
�; �� ���9�9X �  
�) :��Annexinν-FITC ��/�K I;�  .(:;�

���	 ]
� �� %	�� %N	 \��� ����� �� 
� �� L
�; �� ���9�9X �-
^; �  I;� �� �� 
�) :��Annexinν-FITC  �PI ��/�K I;� ���K .(:;�  �

���	 ]
� �� =� %N	 L
�; �� ���� �
� ��  I;� 
�) :��PI ��/�K I;� ���	 >�V;
�� :A�� ��:_� .(:;� �� L
�; �� 
� .:��  
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����� PRP � FBS �� ��	
� � ��
� ������� ������   ������� ��	
�) ����(�� 

  
 ���8 �� �A
� ����N; .Trypan blue :A�� >�V;
�� $

���	 �� L
�; ���K �� �� �� �� �:;� �
� 7 .:��  

���	 >�V;
-  �
���� �� �:;� �
�4  �8  ���K ��PRP 

)Platelet rich plasma ���K �� ����� (FBS   

)Fetal bovine serum %	� ()001/0 ≤ P.( 

  

���  

 	
 ���D��
PRP 10   %��4 �� �N��FBS 10   ��N��

  ��� �� O Q!\� �� ��#$� ��B �� �O    '
<�!� ����8

 %�U� 
 �!@7�ADSCs �� `:
<�
 
� .�&�  

 C�����$,�F� ��Bensaid  
 '
������7#& 
Lin  


 ��!@7� 
 �U� �O �:��( dH � '
��7#&  �����   %��&

  ) '
�H�������
 <�����G� %�������!��BMSCs  ������:  

Bone marrow stromal cells   [:��!�� �����
� �� (

���� ���D�  �����()24 �19(  
Girandon  '
����7#& 


 �O ��#� dH �ADSCs      �� ��U� 
 ��!@7� ��� ����V

 ����& [:�!�� ����
�)25(  ������ ��x�� K!U\� �� .

 ���!@7� 
 ���U� ���O ���:��( dH�� � �����V C���$,�F� 

ADSCs  ��� �D� [:��!� ����
� ��    ��� n	A .���8

      [:����!� 	
 ��� !� ����V C���$,�F� �� ��O ���
 ��Oa


 %��?�      ���8 ���D���
 C���
�!� '��> 	
 ��8 �!��

 ��
)28-26 �20(�$,�F� �� ��
 p   [:���!� 	
 �x�� %

 �����
 o �� ��      ��#!V ��� 
 ����� L���O ���B �� �O

  [�:
 �� [!�t#& .�8 ���D��
 ��:��( �!�� r��
 ��!��

  %
���) �

��� � O Q!\� �� �
hY �$,�F�FBS �(

  %
��� � O Q!\� 	
PRP   .��:��( ���D���
 FBS �

���
� %
�� �����( % �� �8� L�
�Y 	
 %
   ���
 ��8��

���� �!@7� %
��    ���:
 '���	 C��� �� %��!�� %�&  �


 ��!� ���O)29(.  

 C����$,�F� ��Zaragosi 
  '
�����7#&Kabiri  


 3:�$� �hN
 %
�� '
��7#&FBS   �� O Q!�\� �� �

2FGF )2Fibroblast growth factor  ��:��( ���x
 (

)30-29(�:�D8 . 
  -�� � O �� '
��7#&  ��:A  �%


�� ��:�U� % FBS 
 n�� �D4 ������
  '�� �  ����
� 

�O '
<!� �!@7� 
 %�U� ADSCs �� n�:�� %
�� n�� 

�D4 �����
 �� !� 	
 ����	 ��
 �O 	
 FBS ���D��
 

�� ��8 )31(.  

 �	
��
PRP   .���
 �����( �
�V �4�� ���� ��!�� 

 ��� '�!� C�U!U\� ��    ��O ���8PRP  ���    -�: ���
��

%�V r�\� �5
 [:
 p�8�� ���� �!@7� �� r�\�  	
 ��

FBS  ����
)18( 	
 ���O %���8� L���
�Y 	
 �Y
����
 p

 �� ��4�� �Oh"PRP �� �
	/   
 ��!@7� '�7�
 ����8

��
 <:�#� ����� ;
      ��� 
� ^7:����� <���� 
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Abstract 
Background: Today, stem cells are the best candidate for cell therapy and tissue engineering. To 
achieve intended number of cells with optimal characteristics, it is necessary to have appropriate 
condition of culture. Therefore, in this study, we compared the effects of platelet rich plasma (PRP) 
and fetal bovine serum (FBS) on proliferation and survival of adipose-derived stem cells (ADSCs) in a 
natural fibrin scaffold.  

Methods: Adipose tissue specimens were obtained from 3 patients undergoing liposuction surgery. 
adipose-derived stem cells were isolated from adipose tissue and cultured and encapsulated in fibrin 
scaffolds in third passage with culture media containing PRP-10% (experimental group) or FBS-10% 
(control group). Then, the rate of viability and survival were evaluated using MTT [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] assay and Trypan blue staining. Percentage of 
apoptotic cells was evaluated via flow cytometry using Annexinᴠ-FITC kit on fourth and eighth days. 
Data were collected and statistical analyzed using t-test. 

Findings: The rates of viability, survival and percentage of living cells in the experimental group were 
significantly higher than control group on fourth and eight days (P < 0.010 for all). Percentages of 
early apoptotic cells in the experimental group were significantly lower than control group on fourth 
and eight days (P < 0.001 for both) .On the eighth day, percentage of late apoptotic cells in 
experimental group was significantly lower than control group. 

Conclusion: This study showed that the positive effect of platelet rich plasma on the survival and 
proliferation of adipose-derived stem cells in compared with fetal bovine serum was significant. 

Keywords: Fibrin, Platelet rich plasma, Adipose-derived stem cells, Proliferation 
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