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)E N-reting lidene-N-retinylethanolaminc2A (

 -�%�".� 7�M"�% &	A    	� &��"���K $K N�'J* �! :�	
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 $i j��* �.0�K -.	 $�#�	TYR % 
!   $i -�.	 .���
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  o��� ��� p�H% � (
��#� +�= 7��Q �4 � 
�"#��

% �	+  +'��� -.	 �+�;���� N 	� �� .
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 +�.� � $	�G"�	 t�+>= +�'H* �� 3�""�� 
���� ��

:B�4  ��� ��! �4 ��)13-12(.  

 �4 E+� 0�/ ��"9�� �� v��= )�� �� �i��
�� -.	

 ��% ���!  .������4 )��M� &	 Seidel  �Malmonge  -��.	

 j��* ��4 -�/�	 +'���Wichterle    �	��"2% $	���I �4

(&��	 �`K �� +'��� -.	 )C .
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 ���2%x10 :mg 120  ��� ����    �� � 
�� $&� ��'�

ml 1  �������*	95 :���P�= ����* 
���� )���C 
���Q��   

mg/ml 120  (��"���� �� �����2% dF��� .����� �����*

Shaker  ����%� ��Cº 65  7
��% ���48  ��� � :I����

rpm 190        .���� )�C )�%�! ���5 ��4 ��* :B+; �	+ 

8/�9�� taC   i��l.+"���� �4 ��20  ��M� �  ��� �� �	  
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.�+; E�J�	
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� �"G.� +P� ���%

 7
% �4 -���12    )�%�! +�'��� �* :B+; �	+  :I��

    ����C t+�} �$�+�! ).+"�	 ��P�% �4 .��� 3�9

 7
% �4 +'���30    �  Zl��4 �	����% ��� +.& �M� � �	+
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 ��ml 1  :�! j�2%12DMEM/F    d�� .(
�� )C

   &�F�#.� ����2% ���C $��/�B �-�H% $�%& :�a; &	

  7
�% �4 "B�4 7�H�  �5   �� ��M� �g 300   ���%� �

C° 4 ) i��l.+"�����Eependorf centrifuge .
��� (

   `���� � 
�� ���G* ��.0�K ���C .�� N.�% dF�

 ������ �����C  ����* � ����    j���2% �� "B���4 �����

12DMEM/F     3��DB ��4 � 
�
�� ���2%2cm 25 

 ���Cml 1 FBS     $��� j��2% ��JC .
��"B�. ��M"�	

  ��4 3�DB12DMEM/F   �"�K ����C  3��*��4   ����

��   ��4 -�#.�%�"�+"�	 � -����ml 5     ��* 
�� (
�����

 :�! j�2%20 
Q�� FBS .��+; ��	+B  

��	
 "�# ������ ����� ��� ���� ��� � ��� 

�	� ���	� '(
 �$� �) ���  

���* &	 
H4    :��! t�+�} �� +'��� �24  ����9  � �	

  ��4 $K o�� ���"#�PBS  j��2% � 12DMEM/F �

105  ×1    j.	+�� :�2* �����9 +� �� ����FBS 10 

 + 
Q��12DMEM/F .
� :�!  

��	
 �)��%�)    ������� ������ ����  ����� ��� � 

��� �	� ���	� �$� %� ���  

 ������ :�H���� ����+4 ����P�% ���4  ������ �����


�����	 ����� �	� � ��� :�! &	 
H4 �48   +�4 �"I��

�� +'��� ��� ���� ��'�   :��! j�2% �� p�H% ���

N'� +'��� ��� &	 +�F'� j��*  &	 
H4 � 
�
� ���K

 i��l.+"���5 �M� �  ��� �� �	rpm 1500���� �   ����

    ���� o���� ��� +��4 (
��� (�	� `�����  $+�"���	  

)FBS 10  + 
Q��12DMEM/F.
�
� :�! (  

MTT )diphenyltetrazolium bromide-2,5-

)yl-2-Dimethylthiazol-4,5(-3  

(
��� $��� Z.�%&K -.	 ���� $��4 (
�& �   .:��	 ��

 �	
H*104 × 1  ���� ���	
���  ������ �	� �  ����  ��

 i����4 :��� &	 (+lC +� �� �24 ���9  (
� (
���� �

�� �4  j�2% �4 (	+'� �'�12DMEM/F    ��4 (
�� �=

FBS 10 ���� .
�
� (�	� :�! 
Q��    :��! ����

 7
% �4 (
� (�	�48    ���%� �� :I���C° 37   �	+� 

 :�a; &	 d� .
�"B+;48    ��4 ����/�	 :�! &	 :I��

 ���9 +�lµ 50 (��% &	 � MTT   ��4 :��� � 
� �B��	

 7
%24  ��%� �� :I��C° 37   dF�� .:B+; �	+ 

lµ 500 DMSO )Dimethyl sulfoxide�9 +� �4 ( ��

   &	 
�H4 � 
�.�+; �B��	2-1    �� $�����4���	 :I���  

C° 37   ����'� `a�� .
� i�"F�� -�/�#�	 h�+� �4   ���

 _�% ��5 �� ��nm 580 .
� (
�	�9  

  �2�	�
 ��3�4 �� �2� �������  ����� ��� �   ����

)Cell proliferation ELISA assay(  

+'��� +{	 ZJ�� ��P�% �4��  ��'�     +��~�* � 
��� +�4

����  ��� ���	
���  ������ �	� �  ����   	0��/	 $��%&K �

)ELISA  �.Enzyme-linked immunosorbent assay( 

���� -.	 ��� +4 /��� +�~�* :��     .
�� E��J�	 ���

����  �����	
��� ����� �	� � ���   3���� ��� +4

   ��� +�'��� ��4 (
� (
����      j��2% +�{U�* :�2* ��'�

12DMEM/F  �4 (
� �=FBS 10    i����� 
�Q��4 

$K /��� +�~�* $	0�% � 
�
� :�!   ��4 �#.�M% �� ��

���� -.	 +�~�*   ��� j��2% �� ��     ��4 p4���% $+�"��	

��"��  :!+�) 	0�/	 :�! )'H/	Roche ��+4 ���% (

  .:B+; �	+   

���	# �)��%�) %� �5) �2�	
 ��3�4 �� �2�  �$� %� ��

���	�  

* ��+4 ��P�% �4���! 4�.&�4 &	 
H4 /��� +�~�  ��

 	
���"4	 �+���'��� ��� &	104 × 1  ����4 (	+���'� �������
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j�2% Z�� ���  ����9 �� �"l;      ��4 (
�� (
����� ����

 7
% �4 +'���48      dF�� .
�
�� (�	� :��! :I���

����    ��� ��� +�4 � 4��.&�4 ��    (�	� :��! $+�"��	

 &	 
H4 .
�
�24    /���� +��~�* �	0�/	 )C	+% :I��

�J�	.
� E 

 ) �2�	�
 6�7 �� �2�RPE cell death detection 

ELISA assay(  

 �	
H*104 × 1 ���� ���	
���  ������ �	� �  ����  ��

 i����4�� +'��� �4 (
� (
���� 3��� ��� +4 �  �'�

 j�2% +�{U* :2*12DMEM/F     ��4 (
�� ��=FBS 

10  7
% �4 
Q��48  ��%� �� :I��C° 37  :�!

$K /��� �+% $	0�% � 
�
�    �+�% ��4 �#.�M% �� ��

 ����� -.	 /���    ��� j��2% �� ���    &	 d�� $+�"��	

 :�a;48     	0��/	 :��! j���* ���/�	 :�! &	 :I��

.:B+; �	+  ��+4 ���%  

) ���������������8�
������ICC  ������������

Immunocytochemistry(  

����  �����	
��� ����� �	� � ���   ���i����� ��3 

 �4  ���+����� ���� � $��4 ��+4 :��65RPE �

t+} �� -�*	+!�".��   ����24   j��2% �� ����9   ����

 ���CFBS 10    ���+4 ����% � 
�
� :�! 
Q��

 .
��"B+; �	+  65RPE   ���	
��� �����"��	 ��   ������ �	

% :B�. � ���  -.	 ��D��"�� �� ���	+; 7��Q �4

������ ��% (+���9y ���� E���'* �� -�*	+!�".���� .����� 

����        )�~% (���  � ��.6 3�*) (���� ����� ���

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

(�	���9 �0� � ��	� :�%D�B �   .:��	 j�	� 
C ���

���� -.	     :�B�4 ���D��"�� )�9	� ����*	+! �   ����

.��	� ���� /���"��	  

 t+} &	 (+lC -.
��24     
���� $	���I ��4 ����9

"�K $�
4)  ���4��/�	   Q�8"9	 ��8*	 ��+4 :��

"�K "�K �4 �.���{ ���4   �"�K $�
�4 � ��/�	 ���4   ����4

���� d������B�*	 ��+4 :�� �.���{ � ��/�	   � ���

.
�
� �"B+; +P� �� (���%&  

 t+} 	
"4	24   ����9 +�� �! ����9    +�'��� ��4 $K �

�� Z��� �'� �H�	 �4 ���4 (
� �	�   Zl��4 �	����% � 

 ).+"�	 � 
�105 × 1     ����% j��2% ��4 (	+'� ����

 7
% �4 �+P�48  ��%� �� :I��Cº 37  .:B+; �	+ 

  t+�} �� dF�24  ����9   ��H�  ��+��.� �   )�%6 �

 ���4 � :��B+; �	+��  ).+"���	FBS  7
��% ���4 ) 	
��C  

1  ��%� �� :I��C° 37  Z����    �� dF�� .
�� �	�

 ����9 +�ml 1  j�2%FBS 10    ����� ����C 
Q��

��	
���  �	������ � ��� (
� 4�.&�4   ����% i���� &	

   7
�% ��4 t+} -.	 .
� :�! +P�5   ���%� �� &��

°C 37   )��C	+% +.���� �J���� &�� �� � :��B+; �	+�� 

 j��* (
� �.	�	 )'H/	��"�� p4��% '���"�����'.	

 :!+�Santa Cruz .
� E�J�	  

  �	+�4 j.	+� -�'� �
��� (�+; ��+4 ��P�% �4

����  ���� �����	
��� ����� �	� � ���  ��� +4

�� h��) 
.�+; ��	+B 0�� $+�"�	     ��4 -�m*�+�� �0��%K

���"�K &	 (��l"����	 ������4  � ����.���{ � �����/�	 ������  

h������    j������* �"����#� �0�����%KDAPI  �����.  

phenylindole-2- Diamidino-6,,4   (
��� E���J�	

 ��
�)1.(  

 9��:8
�RNA  

   $i $���4 ���+4 ��P�% �4Tyrosinase  ����� ��   ����

��	
��� ����� �	� � ���      +�'��� ��� +�4 (
�� :��!

��  _	+G"�	 ��'�RNA ���� &	     &	) (
�� :��! ����

 i����5 -2 ��� +'��� ��� +4 (   ��� � ��'�    ��4) $+�"��	

  :���! j����* (
����� $	����Itripure  &	) 
��� E���J�	
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GAPDH  ��������.phosphate dehydrogenase -3 

Glyceraldehyde   $	����I ���4House keeping gene 

.(
� (��l"�	  

������ �;��<  

   +��'.	+� &	 &����.&�+�* $i $����4 �����+4 ����P�% ���4

   (��'���� 
���! ����4 $i�����! :!+���� &�����.&�+�*  �

00073640QT  $i -��c'� .
� (��l"�	GAPDH  �4

�+'.	+� �+�  
 ACAGTCAGCCGCATCTTC 
CTCCGACCTTCACCTTCC  

 ����5 ���4bp 77  ����8*	 ����%� �C° 62  $	����I ���4

House keeping .
� �"B+; ��! �4  

  8=
cDNA  

 0"��cDNA   $i���! :!+�� :�! &	 (��l"�	 �4   E��J�	

 �4 ��+'.	+� &	 3. +� �	+4 )C	+% ��P�* &	 d� � 
�

Real time PCR )Real time polymerase chain 

reaction.:B�. �%	�	 (  
Real Time PCR  

 $i $����4 ��'! ZJ����    j����* +��P� �����% �����  

Real time PCR    E��'* ����! k�+� &	 )�  .
� E�J�	

     7
�% ��4 ).+"��	 ���P�% �4 E&6 �	�%20   �� ��M� �

  �	&	 ��4 dF� .:B+; �	+  Zl�4 �	���% ��� �+H%

 ��
�) 
� ���* .��� Y��G% �Z�!	� +�2.(  

���* &	 d�      �$K $�+�! i���B � .���� Y���G% �

 ��JC �� Y��G%   ����µl 9  ���.� ��   ����ml 25/0 

�*   3�����. +������ ������4 � N�����.&µl 1  &	cDNA 

)Complementary DNA &	 d� .
� �B��	 ����% (

 ���JC )��! i����Bµl 10  (��"���� ��Rotorgen  �	+�� 

�%��+4 p�5 � :B+;  ��
� �3 PCR 
� E�J�	.  

  

���	 	
  

���	# ����4 �2�	
 ���  

   ��� +�'��� ��! -.	 �4 ���* �4  ̀ K ��'�   :��	 0�.+;  �

���� (
��#� ���  ���	
��� ����� �	� � ���   ���� 

���� ��J�"� �� .
�"#�� $K ��� +4 $
��#� �4   ��4 ��

% )8"% +�.
�. % )���* ���! � 
���   &	 .
����

     (:��! &	 d�� ��	 :I��� ��) ���/�	 :I�� $�'�

����   ����! � 
�
�� )8"% �� �4 ��    3���! ����

���! $�%& :�a; �4 .
��	� )���*    ��4 3���! ���


� )8"% +�.
�.���! � 
� ��04 ���  )���* 	� +*

+�= ��� �4 �! ���5 �4 [
��	�   $
�.� )4�  �� o�#%

 )��) ��42.(  

  

 �$�&1�8�> . ���) ����? $ �2$� ���  �65RPE $ 18/8Cytokeratin  

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

Goat anti-rabbit IgG-FITC (Santa Cruz USA)  Rabbit polyclonal antibody  65RPE  

Goat anti-mouse IgG-FITC (Santa Cruz USA)  Mouse monoclonal antibody  18/8Cytokeratin  

  

 ��
�2���* ��"�� .  .��� �	�% �Real time PCR )Real time polymerase chain reaction(  

��	 � ����� (N tube)  �����  !��"	� ��#$�  
N 2  µl2  Master mix  
N 1  Μl1  Forward primer  
N 1  Μl1  Reverse prime  
N 5  Μl5  RNase free water  
N 9  Μl9  Total volume  
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 �$�&3 ���7� ���!$�� .Real time PCR )Real time polymerase chain reactionCD ���) ( ��� Tyrosinase  $GAPDH 

)Glyceraldehyde 3-phosphate dehydrogenase(  

Tyrosinase GAPDH   

    b �*  :(`�y)c95  �10 �M� �  
��C+% � 1 :c95  �10 ����{  ��C+% � 1 :c95  �10 ����{  ) )���40 (�	+�* 

��C+% � 2 :c52  �25 ����{  ��C+% � 2 :c60  �25 ����{    

��C+% � 3 :c72  �25 ����{  ��C+% � 3 :c73  �25 ����{    

  
  

) `�y72-95(  

 b �*5 
H4 ��C+% �* ����{ 

  

 
 ���2��	
 �D�2�!��7 �
��) . ������ ����� ��� �	� ���	� �$� �) ���� ���  �< �� ���144 ) "E�
x100(  

  

���� 4�.&�4   $���� +'��� ��� +4 (
� :�! ���

���� �! �	� ��	
��� ���� ��� ����� �	� �  ���� 

      .���	�* � 
�"�#� (
��& �+�'��� ��� +�4 (
� :�!

�/��"�	 )���* � ��/�	 :/�C �4 :�;&�4   	� 
���4 ���

 )��) 
��	�3.(  

MTT�2�	
 6�7 $ ��3�4 G  

 Z.�%&K s.�"�MTT  ����� �! �	� $���    :��! ����

���� �4 �4��% � 
�"#� (
�& +'��� ��� +4 (
�   ����

�� o�� +4 (
� :�!   `a�� :��4�  �$+�"�	MTT 

�H% tD"9	 � 
��	� 	�  ��	
� ���� �� -.	 -�4 ��	�

 )��)4.(  

 
��� 3. "�# ���	# ��� ��	
 ��� ����� ������ ���� ��� �) 

�$� �	� H��8
� )x200(  
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 ���4. I��8� �
��) J��7%> MTT �� ��	
 ����� ��� ������ G���� ��� A: ������ �� �2� �L�; %� �
��) ��	
 ���  �����

������ ���� ��� � M��% �5) %� 48 "E�
 "�# �) �$� �	� C��8
� $ ���	� �	� "N4 ��� O�N7 "�# 12DMEM/F  �$�;FBS  P�
  

10 H��) �L�� J��7%> 6 ��) ����4 �=57 QR8S� $ ����T ) (��� M����7 ���7> ���050/0 > P(  

  

  
 ���5. ������ � �2� �L�; %� �
��) ��3�4 ��	
 ��� ����� ������ ���� ��� ) D�
��4( �5) %� 48 

"E�
 "�# �) �$� �	� C��8
� $ ���	� �	� "N4 ��� O�N7  "�#12DMEM/F �$�; FBS P�
 

10 H��) �L�� J��7%> 3 ��) ����4 �=57 QR8S� $ ����T ) (�� M����7 ���7> ���050/0 < P(  

  

    �� /����� +���~�* ���! �	� $����� +���~�* s.���"�

���'�       ��"B�. Z���! +�'��� ��� +�4 (
�� :�! ���

 tD"9	 � :�	�H% ���'� �4 ��	�   ��� ����   $+�"��	

 )��) 
� (
���%5.(  

����   :��! &	 
H4 ��48     +�'��� ��� +�4 �"I���

���� 4�.&�4 &	 
H4 	0�/	 s.�"� .
�
� :B�.&�4  $��� ��

 ���'� �� /��� +�~�* �! �	�  )�  �4 :�#� +'��� ���

   ��H% tD"�9	 &���� �%	 �:�	 �"B�. Z.	0B	   ��4 ��	�

���'�  �����  )��) ��	� $+�"�	6.(  

 �! �	� $��� /��� �+% �	0�/	 &	 )Q�C s.�"�

   :���	 (������ /����� �+��% ����M/	 )��%�I �+��'���  

 )��)7 ��PCD% )4�  �+% � (  ����'� �� �	   ����

  ���� +��'��� ��� +��4 (
��� :���!  o���� � ���'�

�� .
�� (
���% $+�"�	  

) �����8�
������ICC(  

 Z.���%&KICC  -�m*�+��� $����4  ����� � -�*	+!�".����

65RPE ���'� �� 	� �� ��� +4 (
� :�! ���   ��'�

)��) �	� $���  ���8  �9.(  

0.217
0.247

0

0.2

0.4

           ��� ���     �*���� ���

 ��
)%

� :
!

5
8

0
  

0.011

1.0019

0.0165

0

0.2

0.4

0.6

0.8

1

1.2

   ��� ���     �*���� ��� (�"' c��

 ��
)%

� :
!

 
6

9
2

-
4

4
0

 FBS  FBS 

 FBS  FBS 
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Real time PCR  
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Abstract 
Background: RPE cells play an important role in the maintenance of normal function of the retina. 
Tyrosinase is a marker of RPE cells that functions in synthesis of melanin .Polymer of PolyHEMA is 
the basic component of contact lenses. In the current study we investigated effect of PolyHEMA as a 
cell culture substrate on viable and preserving nature of RPE cells.  

Methods: RPE Cells between passages 2 and 5 were cultured on PolyHEMA (12mg/ml) in 24 wells 
culture palates. DMEM/F12 +10%FBS were used to nourish cultured cells on polystyrene and 
PolyHEMA coated vessels. Morphology, MTT assay, the rate of cell proliferation and cell death of 
RPE cells cultuered on polyHEMA polymer were evaluated in periodic time. real time polymerase 
chain reaction (RT-PCR) was also performed to evaluate Tyrosinase in cultured RPE cells. 

Findings: It was observed that the cells cultured on polyHEMA formed many colonies .These 
colonies could be re-cultured on polystyrene. The number of RPE cells on polyHEMA and 
polystyrene were the same while the proliferation rate of the cultured cells on polyHEMA was 
reduced; no remarkable cell death was detected on Polymer and on Polystyrene plates. The giant 
colonies which were formed on polyHEMA were re-cultured. The expression of Tyrosinase gene, 
equality 434.65 was detected in cultured RPE cells on the polymer. 

Conclusion: PolyHEMA is a hydrophobic polymer. When RPE cells were cultured on polyHEMA 
they could not adhere to substrate and formed many colonies. Based on our study poly HEMA did not 
induce cell death in RPE cells but the proliferation of cells was reduced, it seems that contact 
inhibition between cells colony or anti Brdu doesn't penetrate in the cells were cultured on polyHEMA 
, so the proliferation rate was seen to be less than the controls. Tyrosinase expression revealed that 
PolyHEMA could support RPE cultures to establish their population as the main constituents of the 
giant colonies. 
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