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)Salmo trutta caspius�K�� ���N  *��� ��"� (  � >�E�� ��� ��� ��Explant  .P� >�  P���� 02
*��1 ��� �

Q�� >� H�/R��� S����>E
� 2� -"#* '�1
6� .�� ��
B)*� >�E�� ��� ��E"� �" >��* 0
, ��� ��  1�T� �  �� � )�� �0�

Explant  >/�
U� ����%� 
���

�2 '�� ��V
� .-"#* 0�� �� H�/R��� 
� 	
P� W#)T� 0
, .�� >/�
U� ����%� 
� 
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 ��� X�D�Leibovitz’s L-15 % ���P, >�20 FBS % �1 Pen-Strep )*� .�� ��
B >���� ��E"� ���  �
�2�� �"Q���  2�

-"#*-"#* H�� ��
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� 2� ����  
, �  
�"� ��
B)*� W#)T� '
FE
G� �����-"#* H�� .  E"#* ��� H�E��  
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('$H'  

�� �f�� J,�g� �
, ���0
,  E"#* H�� 

%�� �� S,��K  ������ 
� ��E
FK0
,  E"#* �� 

X�D� -�)�� ��� 
� X�D�  L��h ���� ��"�  *��� ���N ������ .0�
�/� �
)K� 2� [f� -"#* 0
,

�
���� 2� 0�
�/� �  E"#* ���L-�� [f�  ��
�2� 0
,02
* �� 0�
iD�� '�"^ >�  E"#* 0
,

 � jUD�  E"#* ���.��"�  0��B� �
�/� ����� -"#* ���0��� -�"* 2� 0�
�/� >� A*
� 
,  ��

>���2 0
, �/�2  *
�� "/D�  %��� !"#$ � � C.�"�  �Q� 2����  ,
� �0�"�
1 0���H�E�� 
,  �

H��)���� ��6� ����  
����)%48(  � [�%�� �� ) ��,�Lakra et al., 2011 .( �g�� 0
, 

%�3"E"���K  >�\�  ��"T)*� 

�,
� 
"4 0
P*(� ���,� [�%�� 0��1� � >�  '��"1"�

 %�4  02�*�/� H�� .k ��P,� ���,� 

�� >E�
�2 � H�� a\�0��� -�� >F*"�  �  E"#* 0
,

��6�  )K
�  )/�2 !"#$ �� 
�����*�'�
B� 

����  E"#* ��� .0
, 0����
�  
��"�
1 >� �\/�

 %�4  02 ���
� E"#* 
"�*
�"%�� 

�2 �� a�*�  �
�� ��)/� 2� 0����"4�� �#�
N � 0���6�� �


� [�E� >� '��  �?"h�-"#*  %�E"�
)� l�� 
�"� H�
,� ����. -"#*  0
, 
� >/�
U� ��  ,
�

-"#* >� ����  �)/��� 
�����
)/� 0
,pH -"#* >� 0�"h >� ������ 0
,  ,
�-�N  �"4 >� ?�

 ������D� 2/7   E�8/7  � ������� )Wolf and Quimby, 1969(.  

J��  ������K
� 2� 

�,
� 2� ��� ��E"� 0
,  F�\h 0
, ���2���� �*� >� '�"^ >� � ���

��� !�"B/���� 0�"4 >� �"4 ���)Butler and Nowak, 2004(� �����  E� 
��� ����
� 2�  �
,

���,%B/���� � 	���� �
3
�"� X*"�  E"#* 0
�  ���� �"1� ��� -"#* 
���)Freshney, 

2005(.  

��� ����
��
�2 �
�/�  ,
�  E"#* 0
,�  � 
�� ��*� 
��K� 2�� � m"�)�  >^(4 '�"^ >� 
�"�


�  #^� ���� J� �� �� 
, 	���� '
FE
G� *
��� �/�2  *
�� �.�)�3  E"%E"� �

�/�2  ��"%�  *
�� �[�
� �"1"� 0
1 >� '
FE
G�  4�� ��  E"#* ���  �����
1  � '
FE
G�

S*>U\h  *
�� ��� 0��� .���"�  � ��� 

�� 0��� �F�^ ����� �� ����"�  0����
� JU� 0����

 ���"� H�� 2� >� ��"� �F�^ H�� 0
)*�� ��  �?"iD� ��E"� n$
� ���"�  4�� �� 
� ���
� >)���

 �  ��� !
� �� H/��� >�6� �"Q�� >� 	���� ��E"� 
�"�)Leong et al., 1997(.  
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� 2� ��� ��E"�  E"#* 0
, ��� H��� ��E"� >E
� 2� ��
�� 2� �F�  E"#* 0
,

��� � �� 
� �#$ >� ��� �/��� �K
� H�� 02
*2
� � S���� 0?
� '��N 
�"�)Fryer and 

Lannan, 1994(. J�� ��E"� >� o"��� '
FE
G� H��� ���*�  �
�,
� >� o"���  E"#* 0
, >� �

0��� �F�^ ���P,� 2� 0��������"4�� 0�
i)N� �  ��)/,
� >#P1 2� >�  � 
, ���"�
4 �� 
�"�



�,
��"R�  ��� !
� �� 

�,
���2� �)Fryer and Lannan, 1994(.Wolf   �Quimby  H�E�� 0���

 -
* �� �
�1962 -"#* ��� 
�-�N  ,
� �
�� 0
,H���� 0?� 

P� �  E"#* ��� ��E"� >� jK"� >

 !
�RTG-2  S���� X*"� �K
�  P���� 02
*��1 ��� >�  E"#* ��� H�� >�E�� ��� .����

 !
b�� H�/R����� )Wolf and Quimby, 1962(. 

 -
* ��1965 Fryer  
��
%P, �
�� ��
���  U�N� '
FE
G� H���� �
����� �
���
�2� �� 0
,2

-"#*-�N  ,
� 0
�"�
R, � !��� 	"�
�N� ��2�  ,
�  ���1 0
,H���� ?� �b�� >� ��� !
b�� 

P�

 p�1 

�,
� ��2� 2�  E"#* ��� H�E�� ��E"� >� Salmo ��.  

� �*� ���� ����� 

�,
� 2�  E"#* ��� 0���6�� � ����
� ��E"� 
"��
� 
���� ��  H�� ��

>FE
G� P,� >� >1"� 
���� � 
���� 

����  %�)�3 �c
45 qBL �� ��� >�6� !��E  E"#* 0
,

��  �"� 
��"�
1 �0����
� '
FE
G� 0� r�F� �� � ��P�2�� >�"� 2�  E"#* >�E�� ��� ��E"� 

%��

)K�� ���N >1"� ��"� ��4 0
��� ��2�  ,
� r��U�� �G4�*� >.  

  

I�� � �"
' �&  

 >� H�� �� ��
B)*� ��"� ��� X�D�>FE
G� Leibovitz L-15 ) a1�� ��
P� 
�021 - 

41300(S���� � H�/R���- X1 EDTA ��K�� ���N ��
B)*� ��"�  P���� 02
*��1 �"Q�� >� >�

 )��  .��"��Penicillin-Streptomycin )Pen-Strep ( H��1 !�* � -"#* ��� s"iT�

>E
*"� )FBS1t 
�  -"iD� u"E
�
� ��
P�10270-160( �� >K
v� ,)��"� >P  ���� 2�

Invitrogen ���� 0�����4( '�� >� ��
B)*� 2� [\N !�* .30  0
�� �� >U�N�C˚56  ���� '���L

 � .�"� -
FK ��w 
� 

P#RP� S)/�* 
� ��  [�
�  *��� H�� �� ��
B)*� ��"� ��� x��y

 x�y6  ���� �4
*) -"#* ��� s"iT� ��BLTPP 
� ��� .*(K � (

PE�  zG* �2����

                                                           

1- Fetal Bovine Serum 
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2cm5/12 � 2cm25 ���� �4
*) Jet Biofil.�"� ( �Q#w 
� ��P/#� -"#D�µg/mL 10 

) ����Gibco u"E
�
� ��
P� 
� 012 -15212( WN"� 0��� #L�� �� S�/U�>  ��
B)*� ��"� 2
K
)�

 .�K�� ���N H��
)/�� �  U���� H�/�
�
)�1 2� �  ,
� 
��� �"6�� 0��� .T�� [� ��
i$ 2�

�)/� 0���  ���"4S/��
�����%�� x`L � �K
� 0".�� ��
B)*� 
,  

-"#* 3
*
� [L���  �
P� � �K
� >�E�� 0"�)/� 2� �F� >�E�� ��� [L���  �
P� ��2 �� 
,

 	(� .�3"E"�� �",2  (��6b� -�3 ���� �4
*)
b��.�K�� !  

  

�&�'  

30 ��4 0
��� ��2�  ,
� ��$ )Salmo trutta caspius H�� 2
�� ��"� (>FE
G�  ���� 2�

H���
�� �"h >� 

�,
� H�� .�� >�6� H�
%�� �� aN��  ����* 

�,
� '
U�UD�200±1000 

 #��  ,
� .��)��� 
2� !�� ��� >� -
U)�� 2� �F� 
,
����  )/�2 � .�)�3 ��
45  #� �  >�

 ���L 0
�� �� � [U)�� �"� ��� ��
�� [\N 2� >�  �"���"��5  )�
* >1�� ��� 0���6�� ����.�  

  

I��(���" )J. ��&  

�K
� ��
� [�
� >�E�� ��� ��� �� 2�  *��� H�� ��1 S���� .P� >� -"#* {��T)*� �2 

 ���� "�)/� � 02
*��1 >E
� �K
� ��2 [%���� j\h ��)�� ��� �� �, �� .�� ��
B)*� H�/R���

.��  

  


J!5� � )��� �#��"$K  

�,
� ��)��

 �2 
� � �"6�� .T�� [� ��
i$ X*"�  $
T� >PbP1 >� >��v 
 ���� pR* .

>E
�>��* 0
, � ��1 [��)*�  |�N X*"�  )�� �  �� � 1�T� �0��"G� 0�)� >� >�
���1  J��

 [U)�� [��)*� �GU� C� 0�
L����>�"P� . 
,  '�� >�5 �� ���� "�)/� >U�N���  o
T� 
�

>E
� 0��  DG*��
�� �"Q�� >� .�"� x`L H%P� ���U� 
� 
, 02
*  �, 0�2� >� "�)/� -"#D�

                                                           

1- Explant 
2- Enzymatic disaggregation 
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100  #���)�E '
B/K �K
� .P� )PBS(1 �100  �� �L�� ���,*�  U���� H�#6,3,3 �1000 

 �)�E��%�� �  U���� H�/�
�
)�11000 ��%���� o"#T� S, 
�  ���"4 H��
)/�� ��"� !����  >�

�� 
"�/�
R*"* '�"^C��  h��T� >� J�
�2� >E"E .� >� >E
� �, pR* .��� ~�� ���mL50 

 0�
L >�mL30  '
B/K  %P� -"#D��  )��  '�� >� � �� [U)�� ��"� .��"��15  0�� �� >U�N�

) X*")� ��� 
� �%��rpm90 �"B$�v 2� �F� J�
�2� >E"E �, �pR* .�� ���� ���N ( 
���  zG*

% [%E� .P� >�  1�
470 �� [U)�� �", ��2 >�. 
K
v� 0���U� 0�
L >� "�)/� -"#D�  )K
� '

 H����
1 �2
� 0"�)/� -"#D� 
� � >�#T� �"�  DG* o
T� � �� '�� >� ��
��� �15  �� >U�N�

 �K�� ���N �%�� 0��)Wolf and Quimby, 1969( �"1"� 	"�"� 
���� 
�"� ?
� >� >1"� 
�  .

>E
� 0�� �� )�� ���� 2� 0���"#1 �"Q�� >� �4� >#L�� �� .�� ���%� �
� J� "�)/� �
, .��"��

 )�� 
��� '
B/K  %P� -"#D� 2� ���� X�D� >� "�)/� ��
B)*� .��"���� >#L�� H�� 2� �F� .

�K
�:���� �
P�� ��2 ��� �� 2�  %� >� 
,  

  

)��� )��. I��  

 �"�)/� [L��� !
P�� 2� �F�>E
� �", ��2 �� 
, 2�>E"E >�  h��T� >� J�
�2� 0
,

0�)� J��  #�� >* 0�
L 0
,  X�D� �)�EL-15   L��1 ��� X*"� pR* .���� ���� -
U)��

��� '
FGN >� >E
� �, [��)*�  ���L)mm22-1 (S�/U�  ���F� .��12 -8  .� >� >E
� �, 2� >FGN

 ��� x�y 2� ��BL6 ��BL 0� 
� 0�� �� � �� [U)��  
,1  #��  ��� X�D� �)�EL-15  >�

% 0�
L20 FBS % �5/0 Pen-Strep  �"�
�"%�� >� � �� >)T�� ��"� (>�E�� ��� X�D�)C˚20 

 [U)���� 
� �� ��"F� [�
� '�"^ >� ��� X�D� >��2�� ��K
� ��
� 2� �F� -�� 2�� �� .

 >� ��"1"� 	"�"� 2� �F� ��� x�y .�"� {�
4 ��*�  ,
�  E"#* ��� ��  ��"E�  #^� a\��

 >G��� 2� >E
� �, 0��� �K
� ��
�  ���
� �^�� � ��  *��� �"%*��%�� ��2 �� >)B, .� ��`�

1 �� >\*
D� )Moritz and Labbe, 2008(.  

                                                           

1- Phosphate-Buffered Saline 
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 (L�"�1:   

  
  

����-� �#��"$K I�� 

>%� >�  |�N X*"� >E
� �, �"�)/� [L��� 
���  h 2� p�) .�"� 0
,cm21-5/0 (

S�/U� 
� 0�� �� � �� [U)�� ���� ���P, >� [��)*� ����� 0�G� 
��� >� � ��  
,mL15  S����

 H�/R���X1 �F� 0�G� .�� >)T��  S%D� 2��� 
��  !��� ��� 
� ���)*� 0�� �� � {�
4 �", ��2 2�

 �� S�Q�� 0"D� >� 0�G� 
��� ���� J4�� '�� .�� ���� ���N
�  �"�� �
b�� W�)Wolf 

and Quimby, 1976(.  

 
�� 0�R* 2� �F�15  [U)�� �", ��2 >� � �� >)����� ���)*� 0�� 2� 0�G� >U�N��� .

0�G� 
��� -"#D� -"#* 0�
L >�  J�
�2� >E"E .� 
��� � {�
4 �R�� X*"� �"� ��� ��1 0
,

~�� C��  h��T� >� [��)*� ���mL50 �� >)T��.  f�4 �"Q�� >� H�/R��� 02
*�  
� SbL S,

 0�
L ��� X�D�FBS %20  !
b�� 3
)R�� '
�#P$ �
� H���� � �� >K
v� 
� >� �� -"#D� 
�

 .�"� �4�"�%�FBS  �� �"1"� 2� p� .�� H�/R��� S���� 
�� -
FK��w n$
� >�E�� ��� X�D�

 ��� 
� J�
�2� >E"E 
�g 300  '�� >�10  3"�B��)�
* >U�N���
�
���"* � 
�  x`L�� �#� >� .

 #�� .� ���� �*� >�  E"#*  >K
v� >�E�� ��� X�D� �)�E ��3
)R�� >#�*� >� ��  
"�/�
R*"*

 �
b��  E"#*��-"#* ��
6� �� .S���� 
� 
,/mL 105×8-5  ��� x��y ��6 .���� >)�
� ��BL  

 -"#* 
U� �^�� 
6)�� �� � �� ���%� �
� >* �K
� 2� -"#* {��T)*� [� �� 2� ��
B)*� 
� 
,

% "#� 

R��� -"#D�4/0  >\*
D��� ��
P� '
�#P$ 
G4 
��
*� [N��L >� �"Q�� >� .3  ���%� �
�

>G��� 2� 
U� �^�� � �� 2 >� ��� �*� )Freshney, 2005(.  

 (L�"�2 : 

 
  

  

  

= �H� $M�� 100 × 

�
 � �"$O� �$-# ��& 

�
 � �"$O� �$� I���� ��& 

�$� (!��. *. P�OL7 �"$O� 

�� #" �
 � (. �!��� P�OL7 �"$O� ' �&��3. P3K�< 

= )��� )��. ��"��. $M�� 100 × 
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	���� � ��"$<Q-  �
 ��&  

 �"%*��%�� ��2 �� >��2�� >�E�� ��� x�y ��"� *��� �K�� ���N -"#* ��� � ��,
�� 
,

�� ��`� 2� �F� .7 
� 10 -"#* >�  �
�2) 2��% ���L 
,70  3
*
� >� !��N� (���"� ���
�"� �� W�


� y ��)�� .�� 
, 
��� ��� X�D� � �� [U)�� �", ��2 >� ��� x�
�  >�#T������ �� . 

Explant >%� � "�)/� �"Q�� >� .���� {�
4 ��� x�y 2� [��)*� p�� .� .P� >� >E
� 0
,

-"#* 
��� ��1 � ���� 0
,FBS  S���� ��E
FK 
��� ���D� [�
$ >� �x�y 
��� �"1"�

 ��*� H�/R���mL1 2� PBS � x�y 
����� >)T� x�y . '�� >�20  >��
V >�����   ���� 

%�

 
��� {�
4 2� �F� .��PBS �µL500  H�/R��� S����X1 -"#* 0�� ���� >)T�� 
,. -"#* 
, >�

 '��3  S���� 
� 	
P� r�F� �� >U�N���)K�� ���N H�� 2� �F� .'�� mL1  0�
L ��� X�D�

FBS %20 -"#* 0�� �� H�/R��� 
� �� >)T�� 
, � �"�  f�4 �
� H���� !
b�� 3
)R�� '
�#P$

 ��-"#* 
� '�� >� pR* .��"� ��1 x�y W� 2� [�
� �"h >� 
,10  ��� 
� >U�N�g300 

 �� [^
L  E"#* �#� .�� 3"�B��)�
*mL1  >� � ����� 
"�/�
R*"* '�"^ >� >�E�� ��� X�D�

 [U)�� ���1 ��� .*(K ��)Wolf and Quimby, 1976(-"#* 3
*
� �� . ��
P� 3
*
� 2� �
,

4  )�� �F� >�-"#* u��� �
)\/� �2���� >� >1"� 
� .�� x`L ��� X�D� 2� .��"��  ��2�  ,
� 0
,

-"#* H�� ���4 0
��� S���� 
� 
,30  .*(K 
��� ��$ ���,2cm5/12 2� �30  
� ���,100  ���,

 .*(K 
���2cm25  � 2�100  
� ���,500  .*(K 
��� ���,2cm75 ��� ����  >� .����

��$
N .� '�"^ .*(K ��  #� 02cm5/12 �3  #�� .*(K �� ���� X�D� �)�E2cm25 �5 

 #�� .*(K �� � ��� X�D� �)�E2cm75 �15  #�� >)T�� ��� X�D� �)�E��-"#* H�� .
, �

22 >)K�� ���N 3
*
� ��"� �
�.���  

  

L'R�!-	
!�� P�O�� 

-"#*  %�)�3 0")D�  *��� �"Q�� >� 
� 2�  ��
P� 3
*
� �� 
,4  H�� >� .�� >�6� Z��"��
�

>� �����  ��)��24 -"#* ��� X�D� ��
� m��� 2� [\N �$
* .�� ��"F� [�
� �"h >� 
,

 �Q#w 
� ��P/#� -"#D�L/mLµ2  '�� >� .*(K � �� >K
v� .*(K >�4 � >�"%�� �$
*.� 

��� [�%�� 2� a�
� ��P/#���� 2")�� 0
,� -"#* �"\$ 2� � 0���"#1 2
K
)� >#L�� 2� 
, � ���
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-"#* � >�� 2
K H�� �� �� 
, S, n$
� ����� H��� .���� -"#* 
�� 2
K � 
, .�"�   0�R* 2� �F�

-"#* � K
� 

�2 
����� ��1 .*(K W� 2� H�/R��� S���� X*"� 
,�  ��� ��g300  '�� >�

10  ��  E"#* �#� .���� 3"�B��)�
* >U�N�10  #�� .��"�"R�, -"#D� �)�E '�"^ >�  �)/,� >�

�� 
"�/�
R*"* '�� >� � ���40  �
�� 0
�� �� >U�N����� ���N  '�� H�� 2� �F� .��3  #�� �)�E

 "��
/%�K -"#D� 0"��
� � ��� 
� ��
��� � �� >K
v� -"#D� >�  �)/,� >� .�4 

�2��`E� �"K 

 3"�B��)�
*��.  X*"� >)/,� 3
)R�� 
� � ��GN ��GN '�"^ >� [^
L  E"#* �#�10  #��  �)�E

 
� � ����� 
"�/�
R*"* '�"^ >� ��
��� .�4 "��
/%�K -"#D� 

P, .�� 3"�B��)�
* 

�2 � ���

��"#1 � -"#* C� 
��� {�
4 
� "��
/%�K -"#D� .�� ���%� �
� �� >#L�� H�� ���� 2� 0�

 ���"�� 
��"4�
� -"#* ��  � p%�K.���  �p%�K  �
6� >#L�� 2� �F�1  #�� -"#D� �)�E

-"#* 0�� �� .�4 "��
/%�K �� >)T�� 
,-"#* � !? ��� >� !? C"h�� 0��� 0���.��  ��

!�2"���� ��
6� 
, X*"�
/P�� ��� X�D� 0
�� �� 0���� ����  >)/� ��� C� 
� pR* �

��� �)Imajoh et al., 2007( .����  *��� 0�"� �"%*��%�� ��2 �� �  

  

�3�%S�
 � �#���&  

 ��� � ��  *��� �"%*��%�� ��2 �� >��2��  E"#* ��� x�y-"#* ��,
�� 
,��  �
�2 .

-"#* >�% ���L 
,70 -"#* >�  �
�2) ���"� ���
�"� �� W� ���K (���"� -
FK ��� 2
K �� 
,

����. 

-"#* 02
*��1 [L��� J�� 3
*
� �P/N �� ��� ���� z�v"� ��� j\h ��� x�y 2� 
,

-"#* H�� 3"�B��)�
* >� '�
B� H�� 
� �K�0
�� �� 
,C ˚4 .�� !
b�� -"#* >#L�� H�� �� ��"� 
,

 ���F� � ��)K�� ���N ��
P�500  >\*
D� �"Q�� >� .�� >)K�� �Q� �� -
�� �, 0�2� >� -"#* ���,

-"#* ���F� #�� �, �� 
,>G��� 2� �)�E 3 �� ��
B)*� )Freshney, 2005( [^
L  E"#* �#� .

��µL900 %) ���K s"iT� X�D�80 ���P, >� ��� X�D� FBS %20 
"�/�
R*"* '�"^ >� (

.�����  

 (L�"�3 : 

  

× )7� )/5- T
U  ×104  =�
 � �"$O� �$� I���� ��& 

� �' 3& ��) (3!��  

 

�
 � *. �"$O� �$� I���� ��& 

4 
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� 2� p�µL100 0� [�)� ) ��
/��"BE"*DMSO(1  0�� �� ��GN ��GN '�"^ >� � !���

*"* 2� �F� � �� [U)�� ���K s"iT� C"�� >� -"#D� [� ��
6� �� .�� ���
%�  E"#* 
"�/�
R

 '�� >�  E"#* -
�� �-"#* '
iT�� 0�
L �/��� 
��
\/�1  ����K �� �$
*C˚20 - �  .�

����K �� 2�� >�
\� C˚70-   0
�� >� �
3��)�� �
T� 2
K >� ��
6� �� � �� 0���6��C˚196-  �����

 �� [U)��) Wolf and Quimby, 1969(.  

  

W��
 � X�S � ��"�#�&  

-"#* C�5 �"Q�� >� ��
� .� ��`� 2� �F� 
��� � �� {�
4 '2� .�
� 2� C"��"���� �
,

H�  0�
�C˚37  ���N ����� C�5  P� 
� ��">%� � � ���� 
� �� A� .�"� 0
, .�"�

 J�
�2� >E"E 
��� >� C"��"���� [4�� 2�  -"#* 
"�/�
R*"*15  #��  0���� [��)*� 0�)�E12 

 #��  �)�E ��� X�D�L-15  0�
LFBS %20  '�� >� -"#D� pR* .�� [U)��10  ��� 
� >U�N�

g300 �� 3"�B��)�
*.  X*"�  E"#* �#�mL4  0�
L ��� X�D�FBS %20  '�"^ >�

 ����� 
"�/�
R*"* >G��� 2� ��
B)*� 
�) 
U� �^�� >\*
D� 2� �F� �2 ��� .*(K >� (2cm5/12 

 [U)�� �� 2� �F� .*(K H�� ��� X�D� .�K�� ���N �"�
�"%�� �� �18   E�22  '�"^ >� �$
*

0�
L ��� X�D� 
� [�
� FBS %20  -"#* H�� .�� ��"F� 2� �F� 
,10 
� 12  x�y W� 2��

�
�� � ����
�"� �� ���.���� 3
*
� �  

  

��"� ���'� I#"�3� �
1-�&  

���� 0�
�� '
FE
G�  *��� �"Q�� >�  ���K� !�� 2� 
,SPSS   F�\h a�2"� ��)�� .�� ��
B)*�

���� �/� X*"� 
,Kolmogorov-Smirnov .�K�� ���N  *��� ��"� 
"�2� 2� H��|P, Leven 

p�
���� 0�����  �
�2�� �"Q�� >� ���.�� ��
B)*� 
,  x()4� >\*
D� 0������� 

�� 2� W#)T� 0
,


"�2� One Way ANOVA � p� 
"�2� H%��� .�� ��
B)*�  

  

                                                           

1- Dimethyl Sulfoxide 
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Y��!-  

(��� #" �
 � $�� $M�� Z ![' ��&  


"�2� -"#* '�1
6� �^�� 0���  )�E
������ 

�� �K
� �, 2� 
,  �*� -
��� ���� a�2"� >�

)05/0<P( 
"�2� H��|P, .Leven �,� 

�� ���p�
���� 0����� ���"� 
, )05/0>P(.  

>E
� 2� -"#* ��� 
"�2� 
� ���%� �
� J� �� ���� �
6� �� W#)T� 0
,ANOVA  ����%� 
�

 �F� zG* �� ��� 

�� 
"�2� H�� >b�)� � ���� >/�
U�  0���%99>E
� 2� -"#* ��� � 0
,


� ���� �
6� �� W#)T� ��� '�
B� S, �)01/0<P(. � H)K
� 0��� x()4� H�p�  
"�2�Duncan 

 .�� !
b��  

>E
� 2� -"#* ��� ��� 

�� >b�)��  ��
B� S, 
�  )�� �  1�T� 0
,����  ��� H�� 
��

>E
� 2� -"#* >��*>E
� 
� 0�>E
� 
�  �� >E
� �  1�T� �  )�� 0
,>��* �  )�� � 1�T� 0
, 0�

 �F� x()4� �"1� 0�������>��* >E
� .
�� 
� 0�% H���31/71 J��  2� -"#* ��� �^�� H���

K
�>E
� 
� 2� �F� .��� 

�� �� � 
�  �� H���
�� %52  ���� ���N>E
� �4� �� � �  )�� 0
,


� ����� >�  1�T� H���
�� 0
, %86/36 � %95/35 S�  

�� �� �K
� 2� -"#* ��� 
���� H���

.�����  

>��* >E
� 2� -"#* '�1
6� ��2�  ,
� 0� 

�2 �� �� ��4 0
���15  � �$
*36  2� �F� �$
*

 [%� �� ����� >� �K
� ��
�1  �2 .�*� ��� ���� 

��  
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*
� 1(��� (���  #" �
 � P3K�<' : ��% ����� �"#� �&�' �"15  .)��� )��. #" $O� )U��a�
 � : ��&

 ])��� #" ��3. P3K�<'b(��� )��� : (���.�"  

  

  

*
� 2 � P3K�<' :(��� (��� #" �
 ��% ����� �"#� �&�' �"36  .)��� )��. #" $O� )U��a�
 � : ��&

 ])��� #" ��3. P3K�<'b(��� (��� )��� :�".  
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��'# �� �F$-�'#�� $M��4�5>�3� 8��-� �� ����� Z ![' ��&  

-"#* 
U� �^��� 
� ���%� �
� >* �� (S���� 
� �
P�� W#)T� 

�2 >*) ���� >* �� 
, ��E
�� ��

 
� 
"�2� H�� >b�)� .�� >/�
U� ����%� 
� p�
����99-"#* 
U� �^�� ���� 

�� 

��Ph� % �� 
,

3 '�
B)� S, 
� ���� �� �� [N��L �(S���� 
� �
P�� W#)T� 0
6�
�2) ���� �"�) ��001/0P= .( 

���� x()4� H)K
� 0��� 
,p�  
"�2�H%���  .�� !
b�� 

)�
 ��p� �� 
"�2�-"#* 
U� �^�� ��� 

�� H%� 
� �S���� 
� �
P�� -�� 

�2 �� ���%� >* �� 
,

 x()4� !"* � !�� 

�2 H�� 
�� ���� '�
B� ���� 

�2 �� �F�  0���-"#* .��� ��,
�� 0
,

  P���� 02
*��1 ��� >� >�E�� ��� 2� 2�� �� ��`� 2� �F� ��4 0
��� ��2�  ,
� >)K
� ���

 [%� ��3 �F� �  [%� �� 2�� ��� ��`� 2�4 .�*� ��� ���� 

��  

  

  

 *
�3�� :  .����-� �#��"$K I�� �� ��% ����� �"#� �&�' (���" )J. #" $O� #��a :�
 � ���� !��" ��&

*
�] b: �
 �*
� �!�^��3/�� ��&.  
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*
� 4: �
 � �#��"$K I�� �� (���" )J. #" $O� #�� Y�� ��% ����� �"#� �&�' ��&����-� 

  

W� #" $O� �H� $M����"�#  

A� 2� �F� 
U� �^�� H���
��-"#*  ���2 �� 
,5 % -�
F� ���%�4/84 .�"�  

  

R�!-	
!�� P�O��L'  

m"Pb� ��� 17  2�  %� 0��� .�� ��
P�  ��2"���� >$"Pb�!�2"���� >$"Pb�02
K
)� 0
, 

74  >* �!�2"���� ��$!�2"���� >$"Pb�02
K
)� 0
, 76 ���$  ��!�2"���� >$"Pb� 0
,

02
K
)� 84 .� �!�2"���� >$"Pb�02
K
)� 0
, 81  �� �!�2"���� >$"Pb�02
K
)� 0
,  ����

80 �� ��
P� !�2"���� ��$ )[%� 5.(  
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 *
� 5: (-
�- ��#
'�3. #" �" �
 � (���" )J. #" *M�: ��% ����� �"#� �&�' �O�/_ �#���!' ��&  ��&

(��� (���  �"80=n2 �5��F ���'� C-�)] )���  ����-1000(  

  

`1�  

>E
� H��)6�  �
*
�� 
� >G��� ��  *��� H�� �� ���� �*� >� ��
)�� S,>FE
G� 
� "*  !
b��

 -
* ��  �(h  ,
� 0�� �� ���2006 ��
� �"Q�� >� >E
� H��)6� �� ���� 

�� 
b�� �� .�*�� 

>��* >E
� �K
�% 
� 0�70 � 2� -"#* '�1
6� �K
�*�>E
� 
� 2� �F� � ����� >�  �� �  1�T� 0
,

% 
�65 % �42 % 
� 
6��  )�� >E
� ��
6� �� �7  �\V �K
� 2� -"#* '�1
6��� )Mauger et al., 

2006(>E
� >FE
G� �� �, �� . >��*�*
�� 0� H�� �� ��($ .�"� �K
� ��
� �"Q�� >� >E
� H���

>E
� ��$ ��  ,
� �, 
"� >��*>E
� 
� >/�
U� �� ���� 0� 	�)*� ��  �� �  1�T�  
� � �*� ��

>E
� 2�  %� 
�����1 P� �"1� >�  ,
�  ���2 �� 0�1 [%�� 
, '�"^ �� ���� x�h 2� .��� 2�

>E
� 2�  %� H)K� H�� .�*� 	�)*� �� ���� >E
� �
,  

 J�
�2� 
� �� >�  �
�� �����
1 H* ��K
� >#P1 2�  B#)T� [��"$ >� S���� 
� �
P�� 

�2

 � !
b��

�2 ��� !
b�� '
FE
G� �� .����  �)/� ��
B)*� ��"� S���� �Q#w � ���`�  $"�)� 0
,

�)���
� >� >1"� 
�

�� 0
, �*� >)K�� ���N ��
B)*� ��"� ��� 
� �#w� ��  E�  S���� �Q#w 
,
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Abstract  
Cell lines provide an important biological tool for carrying out investigations into 

physiology studies and their applications are more growing every day. Here we tried to 
establish a cell line from Caspian salmon (Salmo trutta caspius). We used Caspian 
salmon fry and two primary culture methods, Explant and Enzymatic disaggregation 
were undertaken. Cell migration from pectoral, dorsal, caudal and anal fins was studied. 
Leibovitz’s L-15 with 20% FBS and 1% Pen-Strep was used as culture medium. 
Karyotyping was conducted to characterization of established cell line. Consequently 
cells were freezed with DMSO and stored at -196˚C. Explant Efficiency was showed 
that the best fin for explant is pectoral fin with the average of 71.31%. In comparison 
between two primary culture methods, enzymatic disaggregation with trypsin was more 
efficient. Chromosome counts were suggested 2n=80 and viability was 84.4% after one 
month storage in liquid nitrogen. Consequently,  these cells have been subcultured, 
Freezed and defreezed  over 22 times since their initiation and showed reasonable 
growth rate, therefor they can be used as cell lines in other studies. These cell lines can 
be reached at Iranian Biological Resource Center (IBRC) as the first aquactic animal 
cell strain with short names; CS2-1,CS2-2, CSe and IBRC C10190-3 catalogue 
numbers. 
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