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8�H,� E ���) . 	�0) ���� '� ��*F�.!�?� 8�]*� ���� ����>*"�* -,�0E ��^* _��5* . E ���	���- >$  �	

 � `�����  E� ����� 8"�09,"*�* �N9a `����� ����� .	�$ � �� `��$ -���a �� <� b��:�.� ����*
 ��! 2

�	 �"!�� ����� � '� �6$��� �"����"9) �� !
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 �!"� I�50$ �	 � �9$ h":"� i� ���

���
 �	 �	 .5� ���"& � �,� �����  ��� 4��

	��	 �!�D	.  �	 � 00$ 	� c� ���"& '� -1�

 �	�� � �* ���) ��(�$ O������ ���1� ��#�"�

��,�	 �� � `;� F��; �	 ���) ��(�$ . 

 ��G5� ���"& I�50$ �c� OF��,� T���E

 ���R �	��'	��	.  j"7D �	 �	��' F�.!�?�

 ��%�����"&  8�H,� � i�B� ��� �� A95B�

�,� � E 8�]*�(Kjorsvik et al., 1990; 

Billard et al., 1995).  F�.!�?� >k �)�

 i� �� -<6* F��%� ��� �,� � E 8�]*� �	��'

 -,��� -�"D >� ���) ��(�$ �	 ���"& '�

-� � �,� � ^*  E�� ��G5� ���6�  *�"�

)Julien et al., 2010(.  

 �/�0&2$l�7�  O�0f0� O��� O[�  0*���

 256�, �	 -���; `#* 8"�09, � 4�
 O�!�<$

 O-0���!"� ���� -.�<= 26�!"��5� � ��� �

 ��5D�, �	 �/�0& 4�� . *��	  E��*
2� ���

 � -0��� 256�, � �9$!"� `#* ��� �

 �m�*� 26�!"��5� �	 4�0n�� . *��	 ��"5$��"$

�"��"� �50, �"�09, . *��	 `#* ��* ��8  -1�

 '�0&�-�����E �/ a��9���  o���$ ��,� >$ 

>� �5^��  b�$�� F�"/4�g���� �� �� ����

-�	"E.  -�, �
 	��' �� #� l�7��	"�O  -!�

�#� �	�	I"9, ��!�.� ���� 2$ � .�,� 8'p ��

��a 	�"� '� � � '��* 	�"� 8"�09, �5^��-� 

���4� -�	"E.  ��1�8"�09,  �1E �	 >�

� -* .� I�� 5� 2� , ��09, .	��	 	"d� -!
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 -* .� �1E 4��� �,� � 8�	 >��G� �	 >$

-� ���R �	�(5,� 	�"� �"�=.	��)  �6�'

-����� )Bioavailability( �09,"8 �
 8�� >� 

 �'���� >$ ��"= >� 	��	 -f56�8��  -!


 	�"� �1���
 �	 8"�09, ��B�  0*�� 8"�09,

-� ���R �	�(5,�	��) )Federal Register, 

2002(���D� . 8��  �=�D >� 8"�09, �70& �"*�*

 	�"� ���6�  �5�$ ���, � �5^�� ����)�%�

�,� >5��) ���R >d"� )Xu et al., 2003(. 

�N9a � q<0� 8"�09, �	 ����r -5*
-*� �6$� 

�,� �%"� )Juniper et al., 2009(.  �����

 �	 ��09, >� �<6* 8"�09, F��s"*�* ���,

 �5�$ �"�) �,�Zhang et al., 2005 .(

>$ �,� � E ����) 8��  � "*�* -!
 8"�09,

8"�09, -* .� q<0� >� �<6*O  	�19�&

CD�E ��!�.� �� ����%"� -D�� � -*"D ���

CD�E -0��� ��� -���	��	 -!"�.� �"H$ 

 O����1�� � ���(/)1394(. 

  23� 	����$ 4���>5D�0E � E  O8"�09,

�"����"9) 2��*
 ���5D�, �	 �
 `#* 



                      %& �	'( �)�* %� +%�, -������&�& .�/0* 1�2� %�3��    :��	
�� 
���������� � 
����	
��5)2  (1396  ]69[  

 

) '� �6$���GPx1 (�,� u�<��� 8"�09, ����� .

 2��*
 ��!�.� `����� �� -��#56��"����"9) 

 ��!�.� .	��	 '� �6$����"����"9)  '� �6$���

-� >v�� �	 8�H,� ���1� T���E 	"<3� �	  *�"�

� *' `����� �	 �  E�� �%"� O8�H,� -*��

 w�c� � ����r -fk��H1���  >�"9d  8�H,�

 E�� >5E�	 `#* )Foresta et al., 2002.(  '�

�� Fp"7c�
 0�-� �"��� �6$� ��� >� ��"�

  �!"��"!�� 	� !
  ��)MDA2(  	�$ ���E�

 �	��� F�� / �� -��#56� u�<��� �
 ����� >$

I"9, >�I�1�	�� T,"� �� �� 	�'
 ���ROS3 ��

 .	��	�"!�� �	 !
� �  �"�,� �6$��� �%� �	

a o�k ��� �,�h�<E��� >*�)�	  *"��  0k ��O 

�  �!"�-	"E  � >� '� ����.� ��"0&

 �"�,� �6$���-��k��  ���R �	�(5,� 	�"�

-�	��)����� >k�� . ����r  -*� �6$� -5*


8�� (TAC) �5^��  �����  E���"!�� 

�	 !
� �  ��!	 >��0D-��!�.� �'�, ���

F�.!�?� .	�$  ��"D � �� `��$ �"��� �6$� 

 �	�	  ��^* �,�>$ `����� x?, �"��� �6$� 

 q���I�0��, '� \��= 26�*�1���� A95B� '� 

>9�d � �H�! �"�,� �6$��� ��^a O8�H,� 

                                                           

1- Glutathione Peroxidase 
2- Malondialdehyde 
3- Reactive Oxygen Species 

IJ5D� �	 26�!"��5�  �y�'"����H,� `��$ � 

-��*�"� �'�,����� �
 23, � �&�� �	 C#* 

8�H,� 	�19�& 	��	 )Boitani and Puglisi, 

2008.( ��� '� -1� O8"�09, �%� -���'�� ���

 �	 i�B� � 8�H,� ���1� ��.:� -,���

 ��� >� �� �B� � >v������,�0E -�,� .

�<�� ��%�� >k�)� 8��  ��(�$ �� 8"�09, -!


� ���) �,� � E ����) -�J= -��

�"^$�D) O1394(O  ����"0$��  '� -E���)����% 

CD�E 	"<3� �	 8"�09,"*�* 8�H,� -(�$ ���

 ������ 8�]*�*^ �,� � . �	 M�,� 4��� ��

O>.!�?� 4��  -�J= M���$ -��� '� �	�(5,� ��

)Carassius auratus gibelio�	 >$ ( 

F�.!�?�  �!"�-9�� �  ��!	 >� -*"��"� I�50$

 F��,� T���E �	 �;�� ����� � ���1� >�

��"0& -� �	�(5,� I � i�	"E )Bjerselius 

et al., 1999(O  -���'������%  F��(5� @"?,

 O�(/) ���d 8"�09,"*�*1/0 O5/0 � 1 -9�� 8�)

$ ��CD�E �� (8�)"9�-5*
 ��� -*� �6$�

 �	�0) >.,"� �  E� OI�0��, ���,J�

4� !"�  -�J= M���$ -��� �	 �* 8�]*� E.  

  

F�� � �8
,�1  

 	� .�200 >.?R -���  !"� `�� �* 

M���$ -�J= )Carassius auratus gibelio (



]70[   :��	
�� 
���������� � 
����	
��                                                                          ������ � 
���5)2  (1396  

 

 �'� ��74/0±28/67  I"= � 8�)23/0±17 

5*�,- �	 -����) ������ ����� �$�� '� �5�

� 0�  � >�3� ��569) ��5,� �	 qR�� �) ���&� ��

 I�#5*� T���E) O���6���� 2$��� � ���6$� 4�

b,�0�(  � 1^*�	 �����
 -��#�#c� 4!�, >�

8"9& -����	 ��f^*�	 ����� M� � (�"*) �#50� 

E  .���� ^���'
 T���E �� ���)'�,��f-O 

-�����  ��B� >�1000  o
 ���; ��5�!

 �  * E �#50� � E -�	�"� � � E -��	'�9$

 ���)'�, ���	 �	�$ ��H, '�  .�15 �'��O  >�

12 ��� 300  �#50�  ��5�!)  * E12  >.?R

(��� �� �	 O���)'�, ���	 8�]*� '�  .� . >�

 F �8 >� >5(�  ���"�� ���]� ���a >9�,�

 . 05��) ���R >��G� 	�"� >6*���  

 �	I"=  ���	 � ���)'�,>f* O���	

CD�E�� o
 -�����E � -1���� � >�F�"/ 

 >*�'��-� I�50$ E  *��� ���% ��  I� d)1( .

 �� � F � 4�� -=48  � 0������ '� �<R �&�,

`���'
 h��E ���  �� >��G����d  �"H$ ���]�

)���"��O >6*���z  �"5c�30  O4�g����  /�	

41  O�m��5�* �� � ���7&  /�	8   /�	

��k O-5  O�!"9,  /�	6 �56$�D  /�	  �1 

�	 �'�� (�$ �(6�  /�	 ����� >� ��� 3 

  /�	 >� -��0E�� ��"* ���	 . E 8�]*� �'�

 -1����12:12  . E >5��) �N* �	 �&�,48 

>*"�* h��E '� �<R �&�,���	��O  q?R -�	��a

 2���� '�  .� . E�$ -&"07� T���E �	

��� �!"� O4� !"� C�B^� ��60d � 

'�,� d . E 8�]*� �f� 1� '� 4� !"� �

-��� -��,�0E��� �*  F�"/ 4�� >� 	"� >$

 `^�
 ���-���  � ��4� �"= ><! >!����� 

>0�,��61� �� -f56d����� �"d  0*��  �

(, � {*� �E�	 	"d�.  -)��� 4�� >�5;�� -

 �7� �	!"� ��� ����R |� ��	"�.  

  

7�8GH �&�' 4%��  

�	��
 ���� >��� ���d O-^���'
 ���d �'�,

  .� (���]� ���a),
 '� ��	�#� �� � E o��

	�"� �N*  I� d)  E u"9B� 8"�09,"*�*2 � (

 >� �'� *�20  O�'�  /�	 �
 >� . E �	���� o


}�k >9�,� >� [H,�E") )TA 32XO �f�� O

(��!�5�� 	 ]�) �9� F�"/ >� �mm3-2 (

�9� . �
�	i^D �	 �� 4$-*��) (����� Om	 >�

 F �12  l�7� ���' �� �  * E i^D �&�,

 ���	 �	20 -5*�, >d�	 ��� 3f* 	��)  * E

)Abedian Kenari et al., 2011 >� ������ .(

 F �8 ���d �� >5(�>5D�, ��� 	�"� � E

 >��G� . 05��) ���R>� �"= 9$ 4�� @�= -

 I� d �	 � 0������ � `���'
2  � E �	��


.�,�  
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 ��0'1:  I�0�
, F��&� J� 7������ � 7
���� K�8&� &)7�9; :8��3 71�,  

D��0��8 �,� 7�)��)(�8&5  ��
� )ppt( �L��38 )7(�,&��� �� �&5(  J� M�
6�  

5/8- 5/7  20- 18  4/0  5/7- 5/8  i� �'�� ����� >� ���25%  

  

 ��0'2:  ��1�����7N��,O�  

�����   �8��,�
��(�
)�) �����8 �0�  D��&�' )mg/Kg(  

(01��) ��8  0 )>��� ���d(  

���  1/0  

�
�  5/0  

���PB  1  

 
4��O$%�� � 7���0�� ��1 

�6�' -]0, ������ �	 ���	 ��35*� � � 5��

 �  E 8�]*�CD�E `����� ���E  E� ���

) � � �'�WG) ����  E� b��: O(SGR � (

) -���a �� <� b��:FCR(  '� �	�(5,� ��

>?��� ���1  ��3  ><,�c� E )Fynn-Aikins 

et al., 1992.(  

  

 D.�8�1:  

WG = W2 – W1 

WG) �'� `����� CD�E :8�)z( 1W >�!�� �'� :

 z(8�))2W: >�"*�% �'� .(8�))  

    

 D.�8�2:  

SGR = [(lnW2 – lnW 1) / t] × 100 

SGR) ����  E� b��: : /�	z( t :.('��) ���'  

 D.�8�3:  

FCR= F / (W2 – W1) 

FCR z-���a �� <� b��: :F:  l�7� ���a �����

.(8�)) � E  

  

$%���1� �)�7�38�)80 7  

 >� O4� !"� ������ -) �,� �"N0�

�"��"� 4������	�0) �"��"$  -*�6*�HCG  >�

6 �� �*  !"� 8� $ IU/g 10 -5  >� F�"/

 . E \���� -R�(/ �D�	12  ��16  [� �&�,

\���� '�O -��� �� ���	 �	18  ��20  >d�	

-5*�,	��) ���� O8�H,� * E �	��
 -^$ 

)Kusuda et al., 2004.(   

����  -���'��CD�E��� -5*
 -*� �6$�

 ���,J�I�0��,  �"����"9) 2��*
 ���E
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�	 �"!�� ����� � '� �6$���'� [�)  �� !
 

q�d (���
 >� >0g�"� >!"! >9�,��	 1400  ��	

R	 �	 F � >� >#�5  m"�(��5*�, >#�R	)Mikro 

220 OHettich O���!
 ( E.  �
 '� [�8�H,��� 

� d I�0��, q��� '�   E2��*
 � �
 ���

�'� *�  E ���)) ����1�� � -*�5,�!1385 z

Vladi et al., 2002.(  

  

�O80)85�&���)� �  

 �	 '� �6$��� �"����"9) 2��*
 ��!�.�

 ��$ '� �	�(5,� �� ��,J�)ZellBio GmbH O

���!
 (��p� ��f5,	 T,"��  � ��)ELX 800 O

BioTek O�1���
 ( �"� I"= �	412  �5�"*�*

�'� *�. E ���) ��!�.�  2��*
	 �"!��� !
� � 

 ��,J� �	 ��*��$  '� �	�(5,� �� )ZellBio 

GmbH(���!
 O ��p� ��f5,	 T,"��  �	 � ��

 �"� I"=534 �'� *� �5�"*�* ���). E  

 

4���7����  

 � 5��6 -��� �
 	�0) � A9� ����� �� '� ��

 ���D E. >*"�* ���� ��� 	�0)I"9c� �	 4y"� 

 ���;)%75  �,�  Oh�<E� i��1��%20 

 4�!���� �%5 i�5,�  �,� '� [� . E ��<�� (

24 �� 48 �&�, I"9c� 4y"� >�9B� � 

 F��9�& � .� �;�������,�0Eo
) - O���)

l�(Eb!�R O4������ s"(* O�'�, (���) 8�]*�

  E��� � ���B: �� -���5  �� � >�3� ���1��

4�9�6$"���� ���- {*� 4�'"y� E ����
 .

8p���� ��� -,�0E �"1,��1�� '� �	�(5,� ��

 ��"*) 4����	 >� �3]�Olypmus O4��m (

	�"� [1& � >.!�?� ���) ���R ���	��

 O����1�� � �� �;)1393(  � �	�0) >.,"� �

 ��� M�,� �� 4� !"� ���) ��.:�Genten 

) ����1�� �2009. E -,��� ( 

  

 Q�(@� � D������8� ���,��1  

 ����4�f*��� >6��#�8�* '� �� �����SPSS 

 >B6*19 i� [*����� ��!�*
  � >��=�	 � >��=

[� � ��0��=� x?, �	 41*�	 �"�'
95 

)  /�	05/0<P. E �	�(5,� (  

  

R���)  

 _��5* '� � �
 �,	 >�CD�E -,��� ���

 E�  ���	 �	8 >5(� �� M���$ ������ �����
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Abstract  
Successful reproduction is one of the most important issues in aquaculture. 

In this regard, gamete quality is a limiting factor. Selenium, improves the 
reproduction and immunity in all animals. In the present study, the effects of 
diets containing different level of Nano-Se on growth indices, gonad histology 
and activity of two seminal plasma antioxidants, malondialdehyde (MDA) and 
glutathione peroxidase (GPx), were assessed. Male goldfish (67/28±0/74g, 
n=200) were fed with 0 (control), 0.1, 0.5 and 1 mg of Nano-Se per Kg of a 
commercial food for 8 weeks. The developmental stages of the gonadal were 
evaluated using a common histological method. HCG hormone injection was 
done to artificially obtain the sperm. The higher Nano-Se concentrations 
increased and decreased the growth and FCR, respectively. The activity of GPx 
and MDA in seminal plasma increased in the fishes fed the diets containing 
Nano-Se, and also the histological observations of the gonads illustrated an 
increase in spermatozoa count. Hence, 0.5 and 1 mg/Kg Nano-Se improve the 
growth and gonad indices, and increase the activity of the antioxidant seminal 
plasma enzymes in goldfish. 
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