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 �*�5� 'c5�5�I�J�5� ��56� H	�  Wolf  (

Quimby   ��) �D ����� M6B -�`+Bain et 

al., 2013�.�� -�5�B �� ��� �� -��$ -� $� ( ( '�

'���  1�������N�$�GQ��D � � �G��) ��8D �

)Zhou et al., 2005 $� d*� -5�8�� .(283 

) ��� H�D �7G�� -�*&�� $� ��56� H	�Lakra 

et al., 2011( -� �G7*� �8���� $� �& ���&

��#�� H��� ��	 �� �e8 ( �6fB ��*68 ����� �#�

)Zhou et al., 2005.(  

456� 	�5� �	 �G7*� ���56� �78 '�&

( 	��	 	����8 '�5#�+  H�D 4�G�8 �78 ��

456� J���D �	 ��5���85� ( ��5��8(�� '�&

�� gTh� �78 J*U� ( �&�@7���$�	5D  �� .

 -��� �(����  �*6��? ( ��^�� '�������I�

	��	. �6,�$� H	��G�� E*�	  ���  �78 �(�

��56��  !�B ( H�#$ 	5+5� $� H	��G�� d&�8

-� �)	5�� �&�@7���$� J���D �	 �&��� �

 ��  9C �(�  �� �	 �8�  '�G98 �9� 	�5�

 �N�$ J*U� 	��(��	5D ����� i��G# ( .*# �&

�� ��	 �� '�G98 ���.& ( �G7*� �B�� �� ���

)Fent, 2001  .(  

                                                           

1- Fetal Bovine Serum 

456� �78 '���.� '���	 -��.�� '�&

'�G7*� �eN# �� �78 ���� H(�)'�& '�5#�+ 

�� �69+ $� �8 ���456� �78 �� -�5� �	 �&

 ����	 j*�( ����	16  ��37 �G#�� �+�	 	��)

H��D� 	�8 )Wolf and Quimby, 1976; 

Fryer and Lannan, 1994 (. ��� M*<�� ���

���	 �I�c5�5�.*� '�&������ $� �I�-  �	 ���*V

 -����#�+��� '�5h �� �1�*V ���	� '��� �8� 

�*���� !�"#�d�8�( ( ��56� '�& -(�	 '�&

��� P�*GV� ]���� '��	 �� ��56� . �� H(TB

456� �78 '��� �]���� '��	�&�  ��

'�&�5G8�� E9I� �D� �8 $� !�� -5Q -��5#�+ 

�� �*`� .*# 	5D(�)  *�+ !�� .��� P�*GV� 

)FBS(1  H�D �GQ��D !��  ��G`� '��� �78

 ��(��( ( ��56���� .��-5�8  �@�	!�� '�&

 H�D �GQ�� 	�5� (�B5�k� �GN#�5G# �#�

) ��D�� H	��  �� '��� �e����  �.@��+Zhou 

et al., 2005 .( !��  �� �� 	�5�  GD�	 �6B

 !$^ ��*eh '���456� '�F� ( �D��&  �*9&� $�

H	���� g5� ��	�5Q�� '� ��� �Z8� �D� '��� (

456��� ���? H	��G�� 	�5� �&	�*).   

 ���*`� �(�  **�� �5<�� �� �������  �� �	

 '���456� �78 dF# �8 �#��9:� '�& ��
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 ��456� �78'�&  -�D �G78 $� ��#��9:�

 1������ !�"#� '��� ��5� �&�� '	��$ 	����

 �/� ����� ( �D �&�5Q '�*)56+ ���F*FU�

 �69+ $� l6G:� E��5B ( 	�5� M*FGN�

-5��5&�& ( 	�5� H���^� �� 456�'�& �#��9:� 

 �&�� .�D �&�5Q �N*�L. klunzingeri  $�

 H	�5#�QMugilidae  ��� �#�`+ �7�8��� �8

	��	  �be9� �� m�� '���	 $� ��& n5#�*?� �	 (

 (  ��c �	  *�O9& ( n��� i*6Q �	 �(��&)

 H�@GN�$ .��� H�D ���.) .*#  *[ EV�5�

o� �&��  �� ��*eh '�&�GN� �� �6V�� '�&

o� �l6G:�]� '�&o^�� ( �5D '�5D �� ���&

 ^�� ���)Ameida, 2003 $� �&��  �� .( \�5#�

��56� S���& Se6+�:� ��& -��G��# �-�G�5�

1��7V ( ���2� ����8 )Cardona, 2001; 

Laffaille et al., 2002; Almeida, 2003 ( (

S*G�� ����p 1	�B �6B ����5Q' H���^� 	�5� �

-�� �	 -��& �� �GD�e#�	5D )Pastor et al., 

1996; Yilmaz, 2009( ��  *9& E*�	  qQ�D

e���� �GN�$�  '���o� �)	5�� ����� 

o5NU� ��	5D )Boglion et al., 2006; An 

et al., 2011 .(� �������  %�& �� �C�V ������

���2� ( ����	 J���D  ��G`�  **�� '� �78

456� J*U� �	 �&��  �� �#��9:� '�&

.���) !�"#� H�@7���$�  

K�� � 13
��9  

����� �5<�� �� �������  �� �	 *� �/�. -�

!�� �<6p (�)  *�+' )FBS(  1��**2� (

 �D� �#(� �� ����	 ( 	���� d��.��456� '�&

H�D H	�	 �78 �#��9:� �10  �&�� ���?�*� 

)Liza klunzingeri( r��� H	��  �e��F� -$( ��

45  ��50  �	 j?�( ��5��5Q �F��� $� �!�)

-�G�$5Q) n��� i*6Q 4�9D�  �� ( �*, (-����

 ( ��56� 1�F*FU� H�@7���$� �� H�#$ 1�5,

�D EFG�� $�5&� �5��D '��+ H�@7#�	 ��5I�5� .

����� 456� �*ZI� ( �D� J�5� �#��9:� '�&

 �7���$� ��5 ���I�  E��D4  l6G:� �<6p

FBS  )5 �10 �15  (20 �,�	 S� �� H��9& (

 �&�D ��9*� �?��)FBS ( (5  1(��G� ��9*�

�	 E��D ���20 �25 �28 �30  (32  �+�	

�G#�� .�D !�"#� 	��) 

 J�5� -�*&�� ��G��2- #��� �N85��5 4)2/0 

�,�	 ( EI�� J�5� E��8 �5h �� ( �5`*�70 

 �,�	) �#�D �#5�B�CWen et al., 2008 .(

-��9:� ���� tR�  J���D �	 -�*&�� $� S� �&

T��8 -� -�� $� E��G�� P��Q �&�D �5h �� ( 

��5� �� �#�)��+  I��� '�&50 �6*� �G*� '(�V

 �I9# 1��N� ����)400 �6*� �	 �V�( �G*�
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��� (  *6*�400 �6*� �	 �V�( �G*�

 *N���5G��G��(  �D EFG��)Part et al., 

1993�#59# �*�(� '57GND $� t� .( ����� �	 �&

�I� �� �O*? J�5� -��9:� �& S[58 '�&

)1-5/0 �G#��j��� �G� �� ( �D M*NF� (

��5� '(�V  I��� '�&4 �6*��G*�  M�.#�

)  *NR���05/0 �,�	 EFG�� (�D tR� .

�#59#�&  1�� ��15  -�I� g��� '��	 �	 �F*?	

 Mf& ���� 1���? �*68 �� �#�D H	�		5D ��� .

 l?5� �5<�� �� ��<# 	�5� -��$ -�D '�R� $�

 �Z�Q ( ��56� Mf& E9B-	�8  M�.#� E9B

 �78 J*U� -� M"V M& � *NR���L-15 

 '(�V)100 �6*� �	 �V�(��� �G*� (  *6*�

100 �6*� �� !�)(�I*� �� ( *N���5G��G�� �G*�

 H��9&FBS 20 �,�	  .�D ���C� -� ��FBS 

 -�D 4����*p uB�� �78 J*U� �	 	5+5�

��  *NR��� M�.#�	5D 456U� .H��� ��	 �� 

� '�G6*� $� tR� ����� �70  H	�	 �5eB �#(�I*�

�D. 456� ]*���  ����D ��+ �@��I� $� �&�# 

 ��� �6V�� �	 .��� ��	 �� ��@9& J*U� (

 456U� H��� ��	 �� 1�� ��7  �	 �F*?	1500 

 �F*?	 �	 �(	 H�@G�	 �	 c5�5��G#��

)EBA200 �Hettich H	�	 ���? (-�9�� � ( �D

 tR� .�D %�V -� (�#���#��5�) ��(� 456U�

 H��� ��	 �� ��56� o5�� ��5 �6*� �G*�

 �c�GR*� �6*�( �� ( �D ���C� �78 J*U�

 .�D 	�"�� -5*N#�R�5� �	���`#� 456� '�&

 �#��9:� H��� ��	 �� M8��� ��610×4  �	

�6*� �G*�l6G:� ��	�F� H��9& �� FBS )0 �5 �

10 �15 ( 20 %(�w �� (�,�	  �7825 

�G#�� ����� �G� ��G`� �� �D EFG�� �<6p 

FBS '��� �D� 456��&   **��	5D %(�w .

456� '(�V �78 '�&��	 �	 tR� �&20 �25 �

30 ( 32 �G#�� �+�		��) ��5I#� �#�D �� 

 ��G`� J���D ��	 ( FBS �	 �78 456�'�& 

�#��9:� �&�� L. klunzingeri  q:7�D5	. 

 1�� �� d&(x�  ��15  �*��"#� 45h �� $(�

 (456� '�&$(� �	 �&0 �5 �10  (15  !^ J�5�

-5�$� ���9� �	 .�#�D ���9D ���5b# ��G�� �&

456� �,�	 '�&  **�� 56� -�R��� y#� �� H�#$

��	59# M�� �5<�� �� .�D4(�+ ( �&�&  $�

!�# ��.��Microsoft Office Excel 2013 

�D H	��G��H	�	 �*68 . '�& ������ �	 	5+5�

456� 	����) �C�V �&��9*� �	 .*# (l6G:� '�&

 ��5  H(�) �& �	  *@#�*� 1�5, �� ( ���I� ���

.�D �z��� �*2G�  

  

L���(  

$� ��� �D�) 24  ��*�(� �78 $� �B��

456� �&�� $� H�D '$����+ �#��9:� '�&
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�*�9+ 1�5, �� ��*�S� S[58 '�& ��56�

l8 �� �#�*eN[ S�T�. 456� l8 �� �8 ���&

 -���� �	 �#	5� H�*eNO# S�T�72  �B��

 .�#�D %�V �78 J*U� {�5�� �� -5*���5I#�

456� �Z8��&� �#568'�& �G�T�(�e*� EID

�#	5� H	�	 E*I7� �8  E��? |5I�(�I*� ��$ �	

 	5� H�&�7�EID) 1.(  

�<6p �*/�� ����$�� l6G:� '�&FBS  ��

456� �D� !�B 1�5, �	 �8 	�8 q:7� �&

456� �J*U� �	 '(�)  *�+ !�� 	5+( }*& �&

 -�7# 	5Q $� (456� 	���� d��.�� ) '�D� �#5)

�9# -�.*� d��.�� �� ��� .��&	FBS  ( �D�

456� �*ZI� �D� �Z8��V ( �D 	��$ �B�� �� �&

456� '(�V �78 J*U� �	 �&FBS 15  �,�	

ID) �D H�&�7� E2 (P d��.�� �	5+(  �� �� .

�<6p �	 456� 	���� '�&15  (20  �	 �,�	

 $(�) d���$� H�(	 -����15���� 1(��� ( '��	

 �<6p �G7*� d��.�� (  	��# -�7#FBS   �*/��

����456� �D� �#(� �	 '��	 EID) �D��# �&

2(.  

  

  

 M�1: !
/" 6(3'�<� ��9 ���1 �1 '�� 69�� �'� �131 -:;25 6�(�" I,�1 -�N* �3 '@� �13)*24 

���  .-A�"��9 6�/; ���"��9 �
/"6 6� ��:( 3�.'�91  
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M� 2!
/" : ���1 �1 '�� 69�� �3'�<� �'� �131 -:; ��925 6�(�" I,�113)*� -./0 )�5�� -F� ��9

 P/�<�FBS. !
/" �1 �'� �131 -:; ��9)P�3 'Q�� 6R�F� (FBS  �S) ( ���B T�F�FBS %10 �)W (

 ���B T�F�FBS %15 � 1)���B T�F� (FBS  %20.  

  

 �	 �8 �#5@#�9& EID ��	59#3  H	�	 -�7#

��� H�D���@�& �   *�+ !�� �?�� J*U� �8

 '(�)	5�456� 	���� � d��.�� �&���� '��	

 J*U� �	 !��  �� d��.�� �� ��� .�7# H�&�7�

 �<6p �� �78%20456� 	���� � �5h �� �&

���� '��	.���� d��.��  

�	  �� ������� H(TB �� �/� FBS� �/� ��	 .*# 

456� �*ZI� -�.*� �� �� i��G# .�D ����� �&

��	 H��� -�7# 	�	 �8 �� d��.�� '��	 J*U� 

 ��20 �G#�� �+�	 	��)456� 	���� �"*G# �	 �&

���� �5h �� ��56� M*NF� ����� d��.�� '��	

 $� d*� �� ��	 d��.�� ��(25 �G#�� �+�	  	��)

���� �/�456� �D� �� '��	 �	 �#��9:� '�&

 *��� '��	 �	 .�D��# �&�� �#5)  �� $� ��20 

�G#�� �+�	456� �D� 	��) ( 	5� M8 ��*N� �&

 '�&��	 �	25 �28 �30  (32 �G#�� �+�	 	��)

456� 	���� �98 �**2� M&	.#�� $(� -���� �	 �&

 EID) 	�	 -�7# ��4.(  
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 M�3 I���J� :13'@� !
/"�9 � �3'�<�'�� 69��  �1-./0 P/�<� ��9FBS 

  

  

M� 4 )� ��1 )�5�� :13'@� !
/"'�� 69�� �3'�<� ��9  
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XF�  

�� H$(��� ���5� ( �78 �� $�*# -�5�

�78�(� �G�	 (	 �� �� ��56� '�& ( ����D

�N�$ 	��5� $� '��*N� �	 .	�8 M*NF� ����D

 �G:� ��*N� ��8 �@��I� $� (	  �� -	�8 ��+

�� �<# �� .���N�  ��G9`� ���� ����� �	 ��

 �EFGN� 456� �78 ���'c5�5�.*� ������ 

'�2� 	�5� ( MN*�5��G� $�*# 	�5�  ��56� H	� -�

 �-���I9& ( '$(�5#) ���1393 .(  

����� J�5� ��6G:� '�&-��@7&(x�  �	

456� �78 �� ~�e��� ( �#��9:� '�& �/� E��5B

S9:� �� l6G:� �	 �&�@7���$� J���D �	 �&

 .��? �&�� �69+ $� -�*&�� $� '	���� 	�5�
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Abstract  
The aim of this study was to evaluate the effect of fetal bovine serum (FBS) 

and temperature changes on the cultivated ovarian cells of Liza klunzingeri. For 
this purpose, 10 fish weighing 45 to 50 grams were caught and transferred to the 
laboratory. After disinfecting the body of the fish with 70% ethanol, the ovarian 
tissue was removed from the body and divided by scissors into small pieces. The 
ovarian cells were aspirated by using trypsin enzyme and were cultivated in the 
flasks containing L-15 medium under different temperature conditions (20, 25, 
28, 30 and 32°C) and the serum concentrations of bovine embryos (0, 10, 15 and 
20%). Cell count showed the maximum density of L. klunzingeri ovarian cells 
was observed in 15% FBS concentration, while temperature variations had no 
significant effect on cell proliferation. In conclusion, the most suitable conditions 
for the culture of ovarian cells in L. klunzingeri are the use of FBS 15% and 
temperatures above 20°C. 
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