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  �������� ����� ����!�"� ���#����$ � �  %���&	� �����' 

� ���( ���
&���� �����( )�����*�����.� ��� +��� , ���-/ ���'

  0���'12 3���4( �� ���&���� 5�����6   ���7����8� ���' �����9 

  0������:( ���' ;���<9 �� =>��� ����? ����>����@ �� 5�����

>��&�A  � ���>���A 0���� ����(  ���  ��(  >�B�') (Castano, 

1986; . C����6�����( ����������� ���' � ���46 �>	���� � 

  �����$ +���� D���@�( 0��	���������)  Anees, 1978( 0

 G�������DNA 0RNA( � �����H6������A ��I� >����<� ,

)Ansari and Kumar, 1988 (8����6�� ����' ����� +&�

<J��/�� 0� G���'2 �� �����K	��� ����K0�I���� �( G��� ��I

 8���6 � L��������(� ������&�� ���' ��   ����� ���-M( >���!�6 

(Dutta et al., 2003).  

� ���N-?����������$ ��� �� ��	� ����� ���>�����( ��&���� 

);����(2 �������* (OP/O ���������
�( �� �����-�( �����&�! 

���>���� ������ � ����(� ���B7� ���' ���&<!� ���� ����� �>��B 

R6����B ��� 3�I�B �
������ G��� S2 �( >'��.  

��( ��� 
��� >��!�( ����� >�����  ���$��� �I��$  ��&���(�

     ��T6 ��:@ �� ��$ )�@�:( ��I�    ���$��� ��' �   ���   ���?2 

    6>�( �>����7� �� U�A � �����   ��	@ V��-' ��' �  ;�(�� 

�����-'�9 � �>�����T6 ����I� >��	���$ ������ .���K�2 ���� 

 ���� ���  W2 �M�� � >�	�   ���� ����  ��     ����$��� �I�$ +&�

   � ���'            2�� ��' ��	������ S�-X(��� )���8� ��' �@�6 �'�  >�	

!�6�����-M( >�������@     ���' ���@�6 0�������( Y$W���' ��

      �  ��-M( >��!�6 �L�!��I�� ��      ��J�&9� +�:( ������( ,�  �� 

����� ��Z� ����� �����$�' .  

���2 )���"!�X( �� ������(� �����	B D� S���	&@� ���:@ 0

 [&���( C����6 �����( +���W2 ���' ���>��	� ������ 	
6 ��� \

       ��I�'� ����	"' 0���' ����      ��� �� >�(2 ����  ��'��  8��6 � �

W2�>��	� ���� ���' ����'� ����� ���
&���� ]��-&T( ���( ����B  

)Magwood and George, 1996; Castano et al., 

2003 (� �� ����  ����	� �����' ^���<6�� ,����( � � 5��X9 

  ���B ��46�2 3�(� ����#��) In vitro (  ��'�_�� ��(  ���B 

)Miura et al., 1991; Yazawa et al., 2002; 

Song and Gutzeit, 2003(.   

      �>�"&( )��"!�X( ���	� �6�  (� �� �   ��2 ��	�  7�A D��� 

!�6 �����'�����-M( >� ���' � ����� ���&��� )����` ��������@ 

 ��-� ����a� !�6 ��(>����� G����� �����-M( >� b��I��� �� 

������ >���� .� �����, � ���"!�X(���"��� I������'  ���' >��B � 

R6����� )�����L�!�6�A�&��
�'  �������( �c�
��� � ���46 >

8���6� ����N-? ������ +��� �� ]��-&T( ������ ���&$���A ��	

��B. 
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���	@�  �����$��� ���' ����B ���� �>��' �� >	&��B�� �����9 

��B� ��&���(� �� ���de��` � ���' %���[&�� �� U��A � >��B >

�(�2�����B ��#��  �f��� � �����:6 ��#������ )g� �>��B 

 )>��( ���' ;��[� � ;���* C�&����O ����� ���:@ ���&
� 

( ;� ���A �' ���'� \TO �' hiii' �>�>B b�:.  

��N	(  �' 3���B �� ���' ��j in vitro   ����( �c��' 0

   )�"X9 �'k   �!� li          ;�$�� � >�B ���� b�' �(�� �-�( 

 ��� =�mlP ���' ��j n�JT( �_��o )NUNCE, 

Denmark (        ���* �� p��o �� ��>j �� �jO  ��-�(   ��&�! 

   ���j 3��4( ��L_15 )Gibco, USA ( ����' �HEPES    

)Merck, Germany ( �N-? �'qr( �-� W��(  �)pH:7.5 (

���&�2 �� \����6��' ���������	A ����� �-� ,UL-1 qrrrr  �

�(�&A�&�����, Oiiii �����
�( �� �-�( �&�! )Gibco, 

USA(   >�>�B ;�[&	( ���' ) Yamauchi et al., 2007; 

Mojazi Amiri et al., 1999 .(  

� +���������� ��	��� ���' I���N-? ����� qr 0qrr � srr 

�����
�(   �� �-�(  �&�!  :6  ��     � �� U�A � ��-      ��' ����� ��&

��  #��� �� �&-� s/r ( �  ���
)Wattman(    ���:_��o �' 

   >B ���t� ��j =��m .����  ��     0G��(�2 ,�� �� %�&	j �

���'  ��       �� �>B ���� ��j �c�' �L-15  � ��>' �  ���� u

  W2 �' C��6�>	�  �� ��'  .�����  ��       S��a�( ��6��'�_�� �� °C 

Ol )>( �' k>�>B �'�_�� ��� . 
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�[( ��N	( �'� ��R6����	B ���' )������' � � )��8� 

W2 �' C��6 ��(� )>(�>	� ��� )�"X9 �� �N� ���( 

'�6 �� ��>� �� 0�c��������[6 �&�� �� �' �N� ���( � +

 �B7� �� UA %�� �&�� � >Bv �� UA ��� �&�� 0��� 

w��	B ���' )�"!�X( �:@ 0��� �( �' ���� x�
���
� 

� ,y�' %�-4( ���>�>B U
 .� UA:6 ;*��( ��K�� �� �

g�����>����'  ��	B��W 0 ���:6 � �' �>B �

z�� ,���y� � ,�-����6���  �� ���
&�� �' � �I�(2

(���� x�
���
����' �' �R6 ��)�� ��L�!�6�A�&�� \

>B �&$���A.  
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���' �'� ���' ���8�6 �46 �>B ���� ��� � {�X� �

� +� �� ]-&T(����<�� ]9�6 ��	���  �' I�L�6�(�f

�I���>B �>���( +� �N-? G .��X'��I�� �' �� � G

W2 |X�� ��>"6 �>	%�-� �������6�(�f�� ����8 � �� �

�[6�>�� +� >�� >��B ���� �' �<�� ) ;
BO ('� �&�

>B . ��������6�� >��B � � I�L�6�(�f�� >��� �(��� I

�[6�!�-� +���' ��:�( g(��  . ��>"6%�-� ��� 

6�(�f������� �� ������6� lii � Oii �����
�( �� 

�-�( �&�!6�6 �' �' D�6 �� �&�� ���Oi �����
�( �� 

�-�( �&�!! ��  ���* �� ��' �&��[6 %�[&�� �>/ �� � +

!�-��>"' ;*��( �' �a �2�� � I�L�6�(�f�� >	�( >B�'.  
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� ������ ����� ����� ����	����! �� ����"�	� #���� )� ( $%�� &
�)' (* #�+� &
��,��- .�� :���� ��� 

��	�������* $/�01�2 .�� :���� ���	������ ��  

  

����6�(�f�� ��>"6 G��� �:@ �'� ������8 � �� �

���' ���6 �� �>B ���� ��� � ���Oi �����
�( �� 

�-�( �&�! ��>"6 0����6�(�f�� ����>B �>���( � �� � ,

6�6 �' �<�� ���������� Oii �lii �����
�( �� 

�-�( �&�!�I�� �:@ �' ��[6 ��>"6 G� +%�-� ��� 

����6�(�f���' � �&��( >B�'. 

�T6�!�-� %g4�t� � D� ��  �����6�(�f�� ���!�� � 0�

�� +� ���#&T� �  ����&$���!�'�! � ���* � +N	( �� 

��!�'�! ����� �� ���
� � 6�(�f������ �� �  ��>�6�(�f��

���I�� �' I�W2 �N-? G� ��� ��:�( �>	) ;
Bl.(  
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�9�	 /;	 �� ��-�7 ��� @=A� @���<< 

%��
���� �� !��� �=�7� 6�&6 .�>)�">��-!6B<< X) (' (C!$/+2 &� D* %�� &
�  .7��� �F;"G�!) H (�� �� &� 
�I=J!� 67�-�7 8���!) B (

9�	 /;	��'<< %��
���� �� !��� �=�7� 6&�6 .�� K"L $%�� &
� �� .�>����M
&�	������) N ( 
/���	������ ��	������ #���O
&�	������ 
 ���� 

&
���6 �=A�)P (	 /;	���"'<< %��
���� �� !��� �=�7� 6&�6 �=+� &
� �� .�>)�� �=�� .�� 8����� �� ���� &
��� ���+� !� ���- $�">���-!6 

�<<< X.(  
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�� � ������ ����   

�������( ���' �� 5�K6 �' ���9 ��	� � ��	� 0><� 0�}

 G�'2�( >B�') Sapozhnikova et al., 2004 (� �� �� ,

�a���&��(�� �' ~�6 0!�� � >B� 0;M( >���( ��&�� �� ��

8�6���� ��7� �) Abadin et al., 2009.(  

���'�  ��� �     �� �>�B ���K�� � '  ��  ���( �c�  
�� �   ��� >

  ���8� ���46���N-? ������ �� ]��-&T( ������ ������ ��	

���2 �����' �>��	������� D�� ���L�!�6�A�&��
� ���� ����� 

�I���� ���'�W2 ���N-? G�  �����' ���6 ��:���( �����' �� �>��	

����� .����a ���'� ���� �I���� ���'�� ���N-? G��� ���' +��� ,

���t�  � �>��B ���I���� ���� %���'�! ���&$���� ���' ����� )�"

 �:� ���     ���( �' � %�-��   ����  ��	@ �    2�� ]�9�6 � �  >�	

(�K�� I�L�6�(�f��� ��� �>) ;
Bl� h � l�k(  

�I���' ���' C��6 ��(� )>( G�W2 �' �c�� �>	� I

R6����&$�� )����2 � ��� D�!�-� � ���' �' ���� 

'��� �c>�6 ���� ���� > .  

���&�g��' � +!�� ���* Y[� � ����6�(�f�� �� �� 

�� �' �<�� >��B ����� �������6' D6��( �' � �&�  

���� �� ���'� ��[6 S�-X( >��� �(��� �!�-� +� �� 

�[(�� {�X� �' ��� ��� �#) ;
BO (��a �'� �' �� 

�I���W2 �N-? G�8�6 �>	���-@ �' �2 ����><6 �� � ;

�����6�(�f�� ��6�(�f�� �' ��� � � ��>�6�(�f��'� �&�

 ��� �>B) ;
Bl.(  

G��ZA ����>"&( �	<( �( �' �8�6 ��I���7� �� +� 

�����"t� �' ��	�!�6 ��-M( >���( � �>B b��I� ��

#�� � ����8�6 �� ��� )���A �� �� +� ,�2�� ����� >	

!�6�-M( >���6 ���� >� >�� . G��� 0,(�! �X9 G��� �X9

!�!� �������6�(�f�� �X9 G��� � �' ��f�� �  �46 ��

[&�( C��6���( +� Lepomis macrochirus �' ki  

�����
�( �� �-�( �&�! � +����� ��� �>B b��I� ��	

)Dutta et al., 2003.(  

8�6�� S�T( )��������( �' ��	��T6 0���!�� � D

&�L�
�R6 0���� ��&�� ��!�6 �-M( >�!�6 G��� � ��( >� 5

(�f��� �� �N-? ���� ��>* �ii �� ���9 ��I� 

�6�-� ��� �>B b��I� ��)Cox, 2000.(  

 ���' ���K	��� ����&$�� �� ���K( ,&�� ,�' �� 0

�T6 0�	�'�	�' ���' � �' ��f��� D%�-� �� � z�>�W �

 ����62%�-� �� )����R6 ,��&�:( �� �c�' ���' �

��( �� �>B �<8 ���&$��� ��f� ��)Cyprinus carpio (

 ��� ��	����� +� ��"( �� )Banai et al., 2009.(  

�&� �� �t�* G��ZA �� �>(2 ��� �' ��R6 �' I�� )��

' ���' �' S�T(���( �c�
� �� +� �8� �46 >���� ��	

��6����� >.  

 !�-��� %g4���t����' �� � � <a ;
��B ,&���� ,���"� 

%�-��� ��������	@ �����a ���' �-'�9 ���� ��������	B ��� 

�2  ��     ;
��( ��  ��(   �����     ��t ��-�@ �� �    �� ��:��( )�"

�����' ����� �I���� ���' ���� ����� �>��B �����!2 � ���N-? G

������� �����' ��	�2 ����' D��6��( ���' ��� �&����( ����B . ��

����a�   �&���� �� �����
� �����' %�-��� ��������	@ � 

 �� �`�J��$������6�(�f�� ����� ��� ���t ���-�@ �� I� )�"

�B� �� 5���' ���� �' ���!2 ���� ��	�( '>B�.  

[&�( C��6 �' ��g/ �!�6 ���' �' ���� +�-M( >� 0

�� � ��	��������6 ��' ���9  ��
�� ������ )�<� �� ��K

�2� �� D�I���
( ���� �I�L�!��
�!�6 � ;M( >)Arcand- 

Hoy and Benson, 1998 (�a ��� ��4( �� %g&$� ~

HPG �!�6 � � >��(��� ���A��6���	� �	�� � I�( >B�' 

��a �'�"��6 � >B� �' �� � � ����	��a �� � �' �8� ~

 0I&	� >������$� ���������� 0�!�'�&( 0%�[&�� 0� 0+�

!�"�� � �� =7* ���(��� ���-$�� � >���� �!�$� 

)Kavloock et al., 1996; Maxwell and Dutta, 2005.(   

�@ �2 ���� �� %�-� ����	@ ����� ��I@� � �� 

2���I�L�6�(�f�� >	 (� � � ��>"6 G��� 0>	B�'�
� �:�2 �

!�6 ��� >��2���6�(�f���' � +!�� �8�6 Y[� � ��7� �

��' >���$ .!�6 G����-'�9 �� %�"� � +!�� ��f�� >� �

����'�>!�( �� �� ,�8�6 I��I�' ����B�� >���$  . ��-�(

                                                 
1- Hypothalamic- Pituitary-gonad 



%!�                              .�*/ �0�� 
1�� ��"2�/ �� �3��,��� 4/ ����5$ ��6�$ �/���...  

 

	o ���'�R6 ,��6���' ���' �� �� �� �c�
� ��' � �

�>��(��	@ )W�J4( �� >���$  ���K( �� � ���

-'�9��� ������' ���( � >���$ G��� �� ������.  

�@ �2 ������( �� �� ���( >!�( ���8�6 �� I� S�-X(�� )��

W2�>	� ��a �� �2�� �	M&�( ��$ ��� � >B� >	� 

 ��' >	���T�)Dutta and Maxwell, 2003(0 G��� 

� ��(I���
��� � �� ��(�� ���!�6 �>� 3��6 

>!�(� � �� ,���(( �( �' >���6 �!�6 ��I��[' � ;M( >� 

��( �}'�
	( ��82 ��� � �&B�7� �@ �' �(��� �� �>��� , �' 

2 ;�����( �>	�
� ����� >���� �I$ �8�6 I� >���$ ��7� �

��'.  

� �'�	'�8�6 ,�[&�( �>�/ )��� � +�? ��[&�( �� +

W2�>	� ��� 3�4( ���'2 �' �' ���( �c� � G��� �' 0��

��6 � �"��6 � >B� ]9��>�y���6�(�f��(�K�� >���$ �> . ��

�� ��	��' bg6���-@ ���� �� ����!2 ��K�' � �� �&�

4(�'2 3�>( � ��� ��(��� �� �� D��	( ���
&�� �� �&��

������ ���I( �� ��
�������� ����� +K* G��� �:@ 

W2�>	� ������� ����� �' ���$��� +&�� ���:� � � �&

����� �I$ �(�����t ������' �� ��$� �
* � �� �� ,

��(���' >���$ >	�B��� ��.  

  

References 
- Abadin, H., Todd, D., Wohlers, D., Hard, C, M., 2009. Priority data needs for Diazinon. Syracuse 

Research Corporation. 75 p. 
- Anees, M.A., 1978. Hepatic pathology in a freshwater teleost Channa punctatus (Bloch) exposed to 

sublethal and chronic levels of three organophosphorous insecticides. Bulletin Environmental Contamination 
and Toxicology. 19, 524–527. 

- Ansari, B.A., Kumar, K., 1988. Diazinon toxicity on protein and nucleic acid metabolism in the liver of 
Zebra fish, Brachydanio rerio (Cyprinidae). Scientific Total Environment. 76, 63–68. 

- Arcand-Hoy, L, D., Benson, W, H., 1998. Fish reproduction: an ecologically relevant indicator of 
endocrine disruption. Environ Sci Technol, 17:49 – 57. 

- Banai, M., Mirvaghefi, A.R., Ashouri, R., 2009. Effect of sublethal concentration of diazinon 
on histopathological changes of male carp (Cyprnius carpio) testis. Lagoons conference in Azad 
university of Ahvaz. 127 p. 

- Castano, A., Bols, N.C., Braunbeck, T., Dierick, P., Halder, M., Isomaa, B., Kawahara, K., Lee, L. E. J., 
Mothersill, C., Pärt, P., Repetto, G., Sintes, J.R., Rufli, H., Smith, R., Eisler, R., 1986. Diazinon hazards to 
fish, wildlife, and invertebrates: a synoptic review. U.S. Fish and Wildlife Service, U.S., 85,1–38. 

- Cox, J., 2000. Diazinon use threatens Salmon survival, http://www.pesticide.org.  
- Dutta, H.M., Maxwell, L., 2003. Histological examination of sublethal effects of Diazinon on ovary of 

Bluegill, Lepomis macrochirus. Environmental Pollution. 121, 95–102. 
- Kavlock, R, J., Daston, G, P., DeRosa, C., Fenner-Crisp, P., Gray, L. E., Kaattari, S., 1996. 

Research needs for the risk assessment of health and environmental effects of endocrine 
disruptors: a report of the USEPA-sponsored workshop. Environ Health Perspect, 104:715 –40. 

- Magwood, S., George, S., 1996. In vitro alternatives to whole animal testing, comparative 
cytotoxicity studies of divalent metals in established cell lines derive from tropical and temperate 
water fish species in a neutral red assay. Marine Environmental Research.  42, 37-40. 

- Miura, T., Yamauchi, K., Takahashi, H., Nagahama, Y., 1991. Hormonal induction of all stages 
of spermatogenesis in vitro in the male Japanese eel (Anguilla japonica). National Academic 
Science. USA 88, 5774–5778. 

- Mojazi Amiri, B., Maebayashi, M., Adachi, S., Moberg, G.P., Doroshov, S.I., Yamauchi, K., 
1999. In vitro steroidogenesis by testicular fragments and ovarian follicles in a hybrid sturgeon 
(Bester). Fish Physiology and Biochemistry. 21, 1-14. 



��� ����	 
��
� ���� ������ ����� ����� 
�� ����	 �!��"#��$ � %&'( 
)*+ ,� �%!%�$  %!-      %!9  

 
- Sapozhnikova, Y., Bawardi, O., Schlenk, D., 2004. Pesticides and PCBs in sediments and fish 

from the Salton Sea, California, USA. Chemosphere. 55, 797–809. 
- Song, M., Gutzeit, H.O., 2003. Primary culture of medaka (Oryzias latipes) testis: a test system 

for the analysis of cell proliferation and differentiation. Cell Tissue Research. 313,107–115. 
- Yamauchi, S., Miura, C., Ito, A., Agusa, T, Iwata, H., Tanabe, S., Tuyen, B, C., Miura, T., 

2007. Effect of lead, molybdenum, rubidium, arsenic and organ chlorines on spermatogenesis in 
fish: Monitoring at Mekong Delta area and in vitro experiment, Aquatic Toxicology, 83: 43-51. 

- Yazawa, T., Yamamoto, T., Jin Y., Abe, S. Follicle-stimulating hormone is indispensable for 
the last spermatogonial mitosis preceding meiosis initiation in newts (Cynops pyrrhogaster). 
Biological Reproduction, 66, 14–20. 

 
 
 

 
 



128                           128-121.pp, 2011, 2. No, 64. Vol, Iranian Journal of Natural Resources, Natural EnvironmentalJournal of   
  

 
 
 
 

A Study on Toxic Effects of Diazinon on the Caspian Kutum 
(Rutilus Frisii Kutum) Testis Using in Vitro Tissue Culture 

 
F. Fadakar Masouleh*1, B. Mojazi Amiri2, A. Mirvaghefi3 and M. A. Nematollahi4 

1 MSc, Fisheries Department, Faculty of Natural Resources, University of Tehran, I.R. IRan 
2 Prof. Fisheries Department, Faculty of Natural Resources, University of Tehran, I.R. IRan 

3 Associate Prof. Fisheries Department, Faculty of Natural Resources, University of Tehran, I.R. IRan 
4 Assistant Prof. Fisheries Department, Faculty of Natural Resources, University of Tehran, I.R. IRan 

(Received: 10 March 2010, Accepted: 31 May 2011) 
 

Abstract 
Caspian kutum is one of the most commercial fishes that migrates for spawning from the Caspian 

Sea to the rivers each year. Consequently, it can be exposed to several agricultural and industrial 
pollutants. In this study, to estimate the fish spermatogenesis in polluted waters, the direct effect of 
diazinon were investigated using in vitro testis culture of the Caspian kutum with 10, 100 and 200 
μg/ ml concentrations for 3 and 6 days. With increase of diazinon concentrations and exposed time, 
harmful effects of diazinon on spermatogenesis and testis structure increased. The inhibition of 
spermatogenesis and necrotic germ cells were more visible in 200 μg/ ml in 6th day. Since, 
appropriate quality and quantity of gametes can verify the successful reproduction in fish, water 
pollution over consecutive years can be a serious threat on kutum populations. 
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