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 !"# $����   %��&�

'�(� �)� %���  *���) �� ��In vitro   ��
 ��+��   �����

)1 .(������ ��0
 ��    �����	
 �� 1��+���� ���
 %��

������ �� ��� ����      %���� 0(2 3�4
 �����5
 %���

������ 6 %7���     8
�����
 �� 3
�9�
 ��&0:; %��

������ �� 1��+��� $�<�(� =���  �� >�9
 �&0:; %��

���� '�(� %��   %��?��� ����� %��@��� $1�) �����

 ��� 1��� ��9#)2.(  

ECM )Extracellular matrix ('�(� *��� �� %

� � �� ���� % ���� 6 ��  B��#�  ��   ��
 C�)��  �) 6 ��

'�(� %��� ��:0�92 6 ������ D� ��E�� � F  �� $��

���� ���� ���G H�6�E
 �<�(� �0& I �� ���2 !�� .

�� �� '�(� !��-  6 30	�� �� � 	
 !"# $8
����


��
���  �� %��0�� ��������� �� �
 �+�� �<�(� %   ����

)4-3 .(��
��� 6 �<�
<�
 M0���  '��
<�
 ����   %���

1�#��� % ECM   �� 	
 !"#   '�(�� N���2 ��  ���   ���

  ���� ���9���;� 8
����
)5 .(     $����� P��# ��� �����

1������ 30
��9� %�7��I� 6 8
������
 % ���
 �Q  ���#���

 �)�� R6�+�
)6.(  

      �� ��� ���� ����E��� �
���#� $%��
 8
������


1����@ T0; ��� �<�(� =���  '��
<�
 �� %�   �� ���

     ���� �� �0��0
? 6 �0�
#6��:0� $�0���?� $�UV�� 30:G

�
 �)�� . ����� �W# �� $B��#� ���   ���? �� �����)   %���

�2� 3
�) �<�(� T(�X
  ���Q $>:Y
 �)�+Z�� B�0(�

�(��[� $\���X
 % ����? 6 \���X
 ����� $�;���X
  %����

 1�) 30
9� �#V[� ���)8-7 .(   3�_�` R��&<�Y


'�(��� ��     ���9� 6 ����a��_ H���
 %���
 �������

'�(� �2� %�� ������ %6� �� %�
 '�0(�   ��&0:; %��

   '�(�� %��
 �<�(�� =��� 8
����
 �� >�9
   ������

      ���������� ��� �� %��
 8
�����
 ����"<� R��b� $1�)

'�(� ��� 7�� � 6 �04
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�� 1�� # R�:b� �)9 $7 .( �� 1��+��� $R�&<�Y
 ��� >:;

'�(� %�
 ����    ��&0:; ������� ����� �� 1�) �����

 �	I�&<�Y
 %    ������ ��� 8
�����
 ���"<� R��b�  ���  %

 $�<�(��
 �W# �� f�(Y
 ���.  

 70# M���
 �<�(� g:�
 f�X�#� $������ �� 16V�

 ��&<�Y
 �� � 	
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�) 1��+��� ���
   6 %���0�� $���V�6�:0� %��

�
 �#�;�� �)�� .�0:) %��� �
�     ���90� ��c ��� %���

'�(� �� ���` *���)  *���) �� ��In vivo  ��
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 ����2 %���    �� ��� �����

1���2 %       $��#��� !�"# �<�(���2 ����#��I �� �0
���
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�<? ���� % �� # ��E�� H�@�� H�@ .��  �� 16��@ �

'�(�  ��       6 �#��) 7��� �
 6 �0��"� ����� �� �#���G

�0`�# ���
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���

 ����)11-10 .('�(� ����� �� �� �� 1�
Q ��� �� %

�"(` ���<? i#�2 �� 3_�` %� ��V� ���� % %  H�@

 6 %���� a
 *����� ����� �0��<6� %����� ���� H���@��

���@ B�E#� ����
 ��U ��0� $  ���  3�0:G �� ��4Oct  6
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�
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     �� R���#��0` ����� $!����
�Q B���E#� R���
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�����0` ���#�� % 1�
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���2 %   ���` ��� 6 8+G �� %���+#�  1��) '����� R� %   

20 ���I�� % ��#����  ������)6� 6 �����@12  �� ������

�#�:) ���)�� ���G �6� .     ��� !�6k�2 ���� 3�`��
 B� �

      R��#��0` ��� ���� '��_� ��� \���
 R���5
 �����

�) B�E#� ���Z9��
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�0	� �	I % H6� �� �"0+(� $%�
 ������   %���

'�(� ���0 0) 6 �
�70� ���@ B�E#� ����� .  ���; ��

    ��#� # $%��
 ��)���� �� 8�2 $�5�X
    B��� �� ���

   $���+� D�� R�
 �� 6 �#�) 1��� �9��) %U�<��70�

�I�� �+_ %�
� �� ��#�� %    �#��) %����	Z# ����@ .

   ��#� # ���E
 %��9��) 6 f6o �� 82    B��� �� ���

%U�<��70�  �� ���

 6 g��� f6o 6 �� E#� D0�
� $

 g��
 R��)Snap freeze technique (���@ B�E#�.  
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 �� '�(� ���0 0) H6� $%�&� %   ��� �����

�) 1��� ��� )9 $7( .�#� # �� R��_ ����   ��� �� ��

�_�� �� 16�@ ��  1���� �� 6  ���    ��� $T�(�X
 �#��
� %

 '�(a
 �� M0���100-Triton X 
 �� 8p� 6 '�(a

SDS )Sodium dodecyl sulfate (    ��� ������@ ����G

      q�+` '��` �0�� �� 6 �<�(�� lr�` ��70
 ����	�

��Q ��� �� $8
����
 %���a
.  

 ������ R���&<�Y
  s��#� 6 ������) %7��0
Q  %����

 $����t� �0(0����� �phenylindole-2-Diamidino 

)DAPI(u6�0�6�
02 $   ������ �	I �0v��6� 6 ��

 $�<�(� lr` ��70
     �0���?� q�+` 6 �UV�� q�+`

  f��X�#� ��W�
 �� $�<�(� =��� 8
����
 �� ��I�
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�#� # $�9� �	I  R�
 �� ��30  '�#��� �� �"0G�70 

  D�� �� 82 ���0
? ��� ��� �� 6 �) 1��� ���G �_��
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 �� $3����� �Y"
 fQ �� �9��) �"01   �����

 ��PBS )Phosphate buffered saline ( 3��������

�Z# �#�) %��� . 1���
Q 3`��
 M0���    ������� %����

'�(�   1��) ������ %     '6��I �� H��@�� %��
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 %��    ���0 0�) %����� 0� �� �����
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2 ��� 1�) 1��� !�� #.  
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H�@ H�@�� ��E�� �) .82 �� �)r@ 48 $���� 

i#�2 %��  w�7��  %���  ���  ��YG 4  ��(0
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i#�2 %��  ��(:G  ���E��  x�����@  ���  %��a#  ���  ����� 

��� ��V� �� R��_ �"(` �� �0`�# % i#�2 1�)  ���I 

�) .82 ��  %������I  ��"(` %  $� ���V�  ���  ���W�
 

%�0@���(I �� $�@����<Q 7 ����� ���� B���� %U���<��70� 

�9��) 1��� �) 6 �� ��� ��� ���0
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 �!�" ��� .	�#��� �� ��$�� �%�
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  ��	�
 ����� ���� ������ ��	� ��� �����  

1  �(�� )�� !��� �� ��* + ������ ����� !  ��),)1 ��� (  

2  ������-  01�� 23� �� 01)� 456)6 ��)	7(  

3  �8 ���97 100-Triton X  

4  �8 ���97 SDS 

5   �#��7�70  ����)30 �<9=�(  

6   >1)��� )?<� 4+ �� #��*
)1 �<9=�( 

7  �8 #��*
 PBS )1 @A��(  

SDS: Sodium dodecyl sulfate 

PBS: Phosphate buffered saline 

 
 ����2 .	��! ���� ,�*-� ��' (��)*� ����$�� ��'��$�� �� ���
�  

����  Triton X-100  SDS 

1  1  ����48 @A��  5/0 B����48 @A��  

2  1  ����24 @A��  5/0  B����48 @A��  

3  -  1  B����48 @A��  

SDS: Sodium dodecyl sulfate 

  

    ������� $3�
�� 3������ *����) �� 8p�    %��


     �� $���� 1��) 1����� %����# R��_ �� �� H�@��

�"(` 3��� %       l��y ��� 6 ��) 1��� ����G ��� ��V�

 �9�!) �#��  %�)Well plate 6 (����@ 3"��
 .  ���

�#�� �� %   $��9� l�y2  ��(0
     ��9� *0�a
 ���0<

DMEM )Dulbecco`s modified eagle medium (

���F� �#� # 6 1�)  ������
#� �� ��2O 5  ��
� 6 �_��% 

37 �I��% �#���  ����@  ����	Z#%  �#��) .  �(� 3�`��
� 

�
�Q B�E#� H6��!  3
) ��1  1��� ��9#1�) ���.  

 ������ R���&<�Y
   s��#� 3
���) ������) %7��0
Q  

 6 �������������t� �0(0�������������� � H6� PAS   

)Periodic acid schiff (������ %6� ��   ��9� %��

��+� D� �#�
� 3_��� �� $1�) 1���  ����� �	I $%�

���� '�(� !�� ������ ��� �� � ��V� ���� %��   ���

���@ B�E#�.  

 
��� 	 	
  

���� R�&<�Y
 �
 ��9# ����)     ��&0:; %��
 ��� ���

��? ����c 3
�) $��@�#�I ���� ��#� � H�@��  %

�2� 30:G �� �<�(� �     $����) >�:Y
 $��)�+Z�� B��0(

�([� $\�X
 ���Q    ���? $\��X
 ���� $�;�X
 %   %���

�
 80�#�6�Q 6 �<�; 6 %�"(` �#V[� �)��.  

 s���#� �� 3���_�` m������# u������ �����  %7���0
Q

  ��� �<�(� lr` ��70
 ����90� $����t� �0(0����� �

   16��@ �� $������� q+`2     ��� 1��) ��� 0�1   ��_��

100-Triton X  R����
 �����24  8p���� 6 �������  

  

  
  

 �/�1 .	
��
 ����� 01�� �
 	�� 2�*3�� �����
 ���� � �45 �6� �$*�7�  
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73
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7
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Abstract 
Background: The extracellular matrix (ECM) is a key component during regeneration and maintenance 
of tissues and organs and has inductive effects on the behaviors of cells. The objective of this study was 
to investigate the interactions between rabbit's esophageal scaffold with blastema tissue cells obtained 
from the pinnas of New Zealand white rabbits. Blastema is a collection of undifferentiated cells that are 
able to propagate and differentiate in a manner similar to embryonic cells.  

Methods: In this experimental study, after removing the esophagus, physical and chemical 
decellularization methods including snap-freeze thaw and treatment with Triton X-100 and sodium 
dodecyl sulfate (SDS), as detergents, were performed. To prepare the blastema tissue, the pinnas of 
New Zealand white rabbits were punched and after 48 hours, the blastema tissue was obtained by a 
second punch. After washing, the scaffolds were assembled inside the blastema rings and cultured in 
Dulbecco's Modified Eagle's Medium (DMEM). 

Findings: Histological studies demonstrated that using snap-freeze thaw and then treatment with 1% 
Triton X-100 for 24 hours followed by 0.5% SDS for 48 hours was the best decellularization 
procedure for preparing scaffolds from rabbit's esophagus. Furthermore, adhesion and migration of 
blastema tissue cells to esophageal scaffold were observed after two weeks of culture. 

Conclusion: It can be concluded that the extracellular matrix of the decellularized esophagus can have 
inductive effects on the proliferation, migration and adhesion of the blastema tissue cells. 

Keywords: Tissue engineering, Decellularization, Esophageal scaffold, Blastema tissue, Cell-matrix 
interaction 
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