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 y��n� �	 ."�' �� L	�c �F�F " �3 �E�B�! �	 �'��506  
��$�� �-2B ��' 
�( A�.11 ) "��2/2 #$�P"(  "	�� �2�	�B ��

�22$��F�B 	 �3 �E�B�! �' ���	"��� . g��E��	" )����$�� �2��$ gC�>������$W C�$�$��!���	 #�?, �	 ����/�� 
�3 ����

��( " �/�E�F��� ��22$ V��2$ #�	�� �	�2� �� C�>�=���B C�$�$��!���	 � �2��>= C�����"��!���' �� �"�:��	 
��! 
.  X�	

 g�<�� L��! " r�B�����! �	 �"�:��	 .���' �?�	 ���_B ���� ��W�@ %�� �B �2�	�B �� � ��	�� ���� � ��	� 
���� ��>��, #�	��

' "�?-� ���� g�'	�c 
�3 +���( ��F��= � ��	ke "	�� 1k. S�	�=	 �� � �"	" "�?-� 	 �"� " ����/�� V"��B��"�c�.  �	 �"�:��	

 �3�<�� 
��F�B "�/>�� "�?-� g������$�� 
�3 ���c [�$�B ���_B ���� �<�� L��! " r�B�����! �	�2� �� C�>���� ���� 
�3 
��$��

��	 ��' �3 �3�� �W %�:>B 	" �2�� S3�$ ���� r�B�����! �	 �"�:��	 ."�' �� ����?�� 
���� ���� S3�$ �. 
��$�� �"��=	 

 C�>������$W #t�)r��$W ���	 
�3 D���� X�2f�3 .��	 ��' �3 �3�� ��� )�� X�F���>c�2��	 s�K� S�	�=	 ���� (C���2�	

 �"�:��	 V�t� �	�2� �� g"�' �� ���$ X�<� 
W( V�, �3�� " �2��	 
�3���	�! S�	�=	 [.�� r�B�����! H�R� �$ ��	 �"	" �� �

#t� r�B�����! �	A. Hydrophila)  ( S�	�=	 [?� g��	 �J�� ��6� (#�" � ��$ A�nB � "�n�	) 
��>/���= 
���� V��2$ "

���� �� S�	�=	 ��� +�����F +���( ��F��= � ��' �3 ����$�F � �3 ����:2F g�3E�=��$�� g�3 �������	 "	��B] 11[.  

  

 

5 .������ �% � 	�Lm � �9�(������ ��� 6�����\ ���<� � [�4�(c�(�� 

      �	 
��c ��-� �� � ��	 ��' �=��� r�B�����! �	�2� �� �����( � ��@ g )	" ���k_B " �"�:��	 �-. 
"��� 
�3 ���� ��2$ �B

 y�� ��8F �	 �3 r�B�����! �>$ �@ �� �F� .�' �3	�� ��F�B ��� 
��-� � �B�J�� 
�3 ���� g
E�F�2/B��� S�	" � r���E ���2-�

���/�� ���� ���	" ��F�K� � ��	ke "	�� ��=" .
��Z� � �;�, g������$�� 
�3 r�B�����! g���' �� +�6*B ���c �� �� ��'�J�� �

���c �6�F g��� � ��:� 
�3 +6���c	 ��/�� �"��� ������ 
	�� g��	ke "	�� V��2$ ��� X�n�	 � �/���( 	 +6���c	 ��/�� �	 ���3

�� �$ �"��� ��		�( �	�B"��� H�R� ��	ke "	�� �� 	 �3] 12[.  
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 V��.1. ���' H�R� ��	ke "	�� �� [�$�B %�P �� �2�	�B �� �$ �3 +6���c	 ��/�� �	 ���3 ���c] 13[.  

�<�� C�>�E�0�( Aspergillus niger 

	���	 C�>�E�0�( Aspergillus oryzae 

��W�c(�$ C�>���� Bacillus coagulans 

C��2F C�>���� Bacillus lentus 

����= �2 �F C�>���� Bacillus licheniformis 

C�>���! C�>���� Bacillus pumilus 

� C�>�������>��� Bacillus subtilis 

C�>�=�>��( C������$�� Bacteroides amylophilus 

C�� �>�!�$ C������$�� Bacteroides capillosus 

W�/�2��� C������$�� Bacteroides ruminocola 

 

6������ � ��� Z31�' �� ��� 5� .  

��2�BW �E	 immunis 
 �E	� � ��	 ��' H��� 
��; �	 
�2�� �� immunology  
���� ��	�� " �2��	 ��<��" ���� 
�2�� ��

�� �$ �� ���:� 
�3."� �2��	 ����	�B �P�R��	��e) +6���/� y�=" �B	a ������ " #��*� ���:� �3( �"�� �� � ���6�$	 )  �2�(�=

�P�R��	 " ���! �� #�	�� �.�� (��� �2��	 .�'�� ���6�$	 #��' ���! V	���3 �2��	 ��  ����� )� (X�F���>c�2��	 ��F�B  �F�>�

�!) �"� ����! � "��"�	 ����6� (
���qB ��.�'�� <��"� #�F" �� ��	 ��	" ��c���! � �		����6! �� ����	 ��� B �3 �3�� " �2��	 �

 �B��� 
�3 S2$	� ���� �2��� �"�� "�6���(�-�g  �-��� � ""�c �� V��= 
"��8� �B	�� �2�	" " �3�� ���c �� �.�B �� ��� ��' �2��	

	 
�3 ��F��= ��/;�$ �"��8� " �B��� �B	�� �2�	" X�	 " ��	�� "�� �t$	 �� �� �2��.�� � � " ���3�� �0$ " V�t� �@8-

12 �." "	�c ����� 
 ��F�B(�� } 
"�� ����3"g  " ��	8  	�*� �t$	�� �."( � "�' �� ��F�B 
"�� ���75  � $ �� V�@ ��

 "�28  �	 ���$ �."10 � $ �� V�@ ��  ��� %	�� " �15  ��F�B +�6�� �."( ���"�' �� i��o 
"��] 14[.  

  

7���� �� � ��� D'�� i��8�9� .  
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1-7
������c�= ��F��= .  

�� V��= ������ " �$ ��	 ���=" )����/� r� 
	�� ���<������$�F �$ �'���������) 
������c�= 
�3V�>� g�3 g�����" 
�3

��>$ gV�8@ " (�3 #�=��B�� � gE�=��$�� " �� � ��	�, 
�� �=�� �<�" 
��:2F )	��	 "�� " �*�," %��&@	 ��3 A,	� " ."�'

�&!)	��	 #t� ��! 
�3"	�� "�.� �3�� �"� " 
����:2F 
�3] 15 .[  

2-7E�=��$�� ��F��= .�3  

1��/�� �"�� X�� �	 " 	 ��-� S*� �-2B �� �3E�=��$���� "�n�	 r���E�B�! 
�3! S�	�=	 ���� �/>� g�22$ ��� �B	a �2��	 ���

�� .���' ��&� �3E�=��$���� ��� y�=" �� ��?B	 " ��� 
�<�" +-� V���	 
		" g ���<�� "	�� 
��c��" �� ��&� 
�-F�>� X�	 .�2'��

 )�n�	 �� �� �����������c�= ��-� g�� ��J�B ��� ���-�F	 
�-Z��! 
��� � ��' [B "�n�	 ���� �$ �2�63 ���3��$�= `'�B 	" .��	kc

6� X�2f�3 �-�(����( L�	"�! V��=�� +���B �2�(�= ���*B ���� ���W�� � �"�� �2��	 ���! "�n�	 
	�� �E�� �- r��8B �J	 " .��"�c

�"�(�= g �-���$�� 7��B E�=��$�� X�$�F��2�	 �� )���� �2��B��! g �-F�>� X�	 �	 g ��=�� [��ZB �� � ������$�� 
�31 �� `'�B �$ "�'

�� ��	�. �� ����� ���! r� "�n�	 ����.""�c  X�$�F��2�	 V���	 �	 ����1 �B�� r��8B g [B "�n�	 �	 �2B�?� �� ��J�B � �->�=�

 �� �J�� V��= �P�2� �	 �/� �3E�=��$�� .+.�-� #��� �"�� X�� �	 �p2� �� 
E��	 A��2� �"�$ D�6� b��@ �	 ��� �/�F����� 
�-3	 
�

�2�63 1�-�F	 �2�(�=. �� 	 ���3��$�= +.�-� #��� Hk� �� r�$ �� ��&� � ��' [>. 1��/�� +.�-B #8� ��� �� �-F�>� X�	 �

�� `'�B "�� �	 .�22$ X�'	" �� �3E�=��$�����&!���( �/?' B � ��2� �� "�, g X ��� �-2��B��! `'�X��B��! X�	 �	 ���� .�2'�� �3

� ��� "	�( )�	�� �@ X�� " �-2B �3E�=��$�� %	��F�B �	 ���� � +�����F +���( �2��� .���'������c�= �� "	�( %�?�$�B X�	 �$ ���'

��	" 1�-�F	 �� ��	�6� ��J�B � ��' ��=�� [��ZB ����] 14[. 

3-7�6:2B �n:�	 .  

�K�	� "	�� ����	��6$	 
��c ��	��	 l��' ����	��6$	 �n:�	 �� �6:2B �n:�	 ���3�� " g��6$	�! �E���3 �2��� ��B	��6$	 


 ���V�/�"	 � ��6$	 �!�� �:2��� #�6$���3 
�3�4�6$	 .�'��V�>� 7��B ��' V��= 
�3�� ��F�B 
������c�= 
�3 �$ ���'

1��/�� #t� 
��� "	�� �"�� X�� �	 �� �"�$ i���B V��6��K�	� "	�� .��	" ��-� �� 	 �3 ������ ����	�B S�	�=	 ���� ��B	��6$	 
	

 �E�B�! �� �>��*� "���'��] 15[ .V�>� "#�=��B�� #��' �$ �B	a �2��	 
�3�� ��:� V�?>c 
�3�� } �6:2B �n:�	 g�'�� �! .�3"

#�=��B���� �3
��c ��	��	 
	�� 
���� �2�	�B NBT �� ()��F�� 	��B �>� �����)MPO  �'�� (�	��6$	�!�>��)] 14[. 

4-7��B�:6= ���	 .  
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	�����:6= �� ��B�:6= ���	V�/F�� �	 	 ��B�:6= ���c �$ ��	 �����( �	����� 	�. �:6= �� ����� 
�3 .�2$" �$  
�3E�=��$��

��' V��= �� � r�����" 
�-F�>� g��B�:6= ���	  r��8B ����Ph  �>�	" ������	 S�	�=	 �n��� " � +�����F�c�= E�=��$�� �>�	"

��������	 ."�'�= r��8B [.�� g�� �� �>�	" 
�� ���B��! ��F��n��� �$ "�'�� V	��6����/�� ��F��= 
�'��] 15[.  ���	 ��F��=

�� E�=��$�� ��F��= �� ����� ������c�=�� �6:2B �n:�	 � ������c�= S�	�=	 �� �n2� �$ "�'"�'] 14[.  

5-7���>0�$ ��F��= .  

����n� ���>0�$ +�6��X��B��! �	 
	��' ������� �p� �	 �$ ���3X��B��! X�	 .�2B��:�� �<��/� �� �/�E�F��� V���	 � ���� �	 �3

��=�� #�/ B 
���0! �>! ���n�� �� �� �"��' #R�� �<��/� �� 
��:F�� 
" 
�3����! �>��� �� �$ ��	��	. �/� �	 �?2. 
�3 +-� ��F��= 

g���>0�$ ���,�� �( " +�6�� �2��	 �B	a �� L�� ". �; �c	 i $ ���>0�$ � �t$	 ���� 
�3 g���	 ��F��= ���>0�$ 	 �� V�?�" 

V�RB	 ���( 
"�� 7?B�� � �� �( �� g�2�	" �F� S*� �>P	 X�	 +�6�� �����2' � [��ZB �E�B�! �3 �� �� �� .�'��] 16[.  

6-7�	��6$�F�2= ��F��= .  

��	��	 �p2� �� �	��6$�F�2= ��F��=�� " �B	a �2��	 +�6�� 
��c �� ��6�W �� �<�� g����" ��� g�2;�� ��p� ����" ��c�-�

�� �$�� ���>0�$ +�6��" ���_B ���� �	��6$�2=��! +�6�� ."��� ����" ��c�-� ��6$W � �W�/�$ g��2�����B #��' �$ "�'

��c�= � �6:2B �n:�	 b��@ �	 ����/�� ��F��= S�	�=	 
	�� �	��6$�F�2= ��F��= .�'����	 +-� ��6� X�= X�� �	 )�<23 " ������] 

17[.  

  

7-7+�����F . 

�	��" " ��/�>c����0! �'�!��= [.�� �$ ��	 �����( +�����F�� ������$�� 
����! ��F���3 7��B �$ ."�' r�����/�>c 
�3

)4 g1(β  � r��	�� #���	 "N �� )�n�	 X������$�>c #���	�=�� " +�����F ."�'S �( �>�. �	 �:>�Z� 
�3 g���3�� ��� )�� g�3

�� �=�� C�$�� � L	�c ��<��" g����" �����( +ZB"�'] 15[.. E�=��$���2�63 +�����F �>P	 %W�R8� �	 ��' V��= 
�3] 18[.  

8-7����$�F � ���$�B��3 L��' .  

���$�B��3 L��' V�?>c #$ L��' #��' ����$�F �V�?>c L��' �>�. �	 ���� 
�3V�?>c g���, 
�3�$&! � ��:� 
�3 -

�� �3�� 	�, �����	 "�� ���3�� ��&� ���o� X���B 
	�� � n2� �	�2� �� ���$�B��3 L��' .�'��V�>� ."��c ��� �2��	 
�3
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�� 	��! S�	�=	 �2��	 ��F��= )�<23 ">� .�2$V��� �=�� ��� " �$ �2��	 
�3 ������� g#�=���� g#�=�2����	 g#�=��B�� #��' ���'

�� ����:2F ��'��] 19[.  

8� .�3�� �2��	 +�6�� " �3 r�B�����! S* 

����r�B��� ���( ��	�� " �-/�B�����! �	 �"�:��	 
�3� �3 ��>��� Moriarty  V�� "1998  �� ��2$�B ��?F	 ��"�c �8� ��P����

r�B�����! 7��B ��22$ ������ "	�� ��F�B-��	 ��=�c 	�, �.�B "�� �3. �E�B�! �K�r�B�����! �� )��*� 
�3 ��� ��' 1�Z��	 
�3

+6���c���( �"�$ y�2�� 
� �� b�*8B #�F" X��3 �� "�' L��	�= ���?��� 	���	 �3  .���� S3�$ )��*� 
�-���$�� "�n�	 V����	 �B �'��

r�B�����! �	 ���� ����	�B .�2$ i,��� 	 �-�E�B�! �	 ���� 7��B ��' ��F�B �"� ���:� W����	 �"� C�$�� �� ��?�6; 
	�� �3

	ke "	�� 
	�� ���, b��@ �	 W����	 ��6���c���( �F�� X�	�
��$�� �' 
	�� �$ ��� )�W �3 V�RB	 �-. ���, b��@ �	 �� � �'��

 �"� 	�. ���� )�n�	r�B�����! ��J�B ���� 
	�� +6���/� r� g����, Hk� ."�'�� "��8� ��6�� 7�	�' " �3'��.�  ���� "�� gX3(

+6���c	��/�� �	 
��6��=�� " �( �"�� C���" " � ���3�E�B�! �	 
��6� 
	�� W����	 %��	��� 
�3��	 
��o �3. 

  Smith � Dvey  V�� "1993 �>������( �c�22$ ������ �F�� �$ ��"�$ "�-2 �! � 	��6���F�� � �2�����>= C�����"��! �>���

���� �	 
��6� �c�22$�-� ��F��= ."�� "	�( X3( [6$ 
	�� ���, b��@ �	 � C�����"��! 
�3 ��� �p� X3( %�?�$�B b��@ �	 ��

�� 	"���?�� ���, ��� �3�� �0� �W " .�'�� ��.�B	�-�( �/�B�����! ��P�� 
"��� �B ��	���� g��' lF�� 	" X3( 
�-���$�� � �3

�2$.  

C�>���� V����$�� ���( ��F��=� ��' 	�. 
�3 ��>��� Sugita  V�� " S�	�/�3 �1998  	" X3( %�?�$�B �� ����� 
"��� �B

���� 1�Z��	 " ��?F	 ."�� �/� X�	 �� ���� �/�B�����! 
�3""�<� X3( �� ������ ���� S�	�=	 [.�� g�-�( �	 �"�:��	 �$ �'	" �.�B ��� �. 
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	�38���H  

 �� S�	�=	 V�� " �����( " �-/�B�����! �	 �"�:��	 �� "�� X�	 " 
"��� %�*�*8B �� ���� ��23 V�� X�	 �� .�'�� V	�� X�F�	 .�'��

 " � �����( L��! 7�8� " �-/�B�����! �'���� "	�� �	 
��6� " �� � �"	" ���!�� L	�c �F�F ���� .�'�� �/�E�F�2���	 
�3

�� �F�/F�� �r�B�����! ��2� 
	�� 
��:� 	��	 ��	�B�	 � �=�R� �" �t$	�� gH�R� L� �2���" .�2'�� �3 
	�� �/�2/B 
�->�

�<� ���� �>! " "	�� X�	 X�'	"�� b�*8B �� ���� ��� r � 
�3 ��	 �� C�>���� 
�3�0�	 .�'���� � ��	ke #�/� �	�2� �� �2�	�B

����� ��� r��$W ���	 
�-���$�� �( �� ��&� .���-/�B�����! y�� X�	 �=�o	 ���� r� X�	 � ��"�c �"�:��	 �F� �2�63 ���� 
�3



 ��� ����	 ��� ����	 ��� ����	 ��� ����	–                        ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                                                                                                                                                                                                                                                                                                                                13131313----11111111     ������ � ������ � ������ � ������ �94949494%�#	� $%�#	� $%�#	� $%�#	� $ 

396 

 

�� 
��o ��R� X�	 " 
�� �� %��F�K� ��23 ��� ��	" "�.� +F�� %��	��� " V���� %�R� �$ ���-���$�� .�'����  A?2� �2�	�B

r�B�����! 
	�� �����2'�� �3] 24[.  

�� �.�B #��, ��� 
��( %	"�.�� �2��	 +�6�� r��8B ��o�= . �'��.  �-<2;�� � �-�3�� 
� g�2��	 +�6�� 
�-$�8� �	 
��6�

��$�>c g ���0! 
" #��	�� #t� "	�� X�	 �	 ���� � ��	 ��' S����( � �3�>!�0�F .��	" "�.� �-���/�� �F�>� �	��" " �3���$��

 "�� " �$ �B�P ���3 �� �"� 
�-�E�B�! ��	�� " 	 
��( %��	��� �2��	 +�6�� ��� L	�c ��<��" ���� 
�-���/�� W����	

�� r��8B ��' L	�c 
� r � %��	��� r��8B g�-'	�c �	 
��6� +e��>� "�.� X�	 �� .�22$r�B�����! 7��B �2��	 +�6�� -

�� �8� #��, ��23 r��$W ���	 
�3 �n��� .�'���� S�	�=	 V�� " �����( " �-/�B�����! �	 �"�:��	 
��c  ���� ��23 V�� X�	 �� .�'��

�� "�� X�	 " 
"��� %�*�*8B ���'��. -/�B�����! �'���� "	�� �	 
��6� " �� � �"	" ���! V	�� X�F�	 �����( L��! 7�8� " �

�� L	�c �F�F " � �� �F�/F�� � �/�E�F�2���	 
�-���� .�'�� gH�R� L� �2���" .�2'�� �-/�B�����! ��2� 
	�� 
��:� 	��	 ��	�B

�	 � �=�R� �" �t$	���<� ���� 
	�� �/�2/B 
�->� �� b�*8B �� ���� ��� r � 
�-�>! " "	�� X�	 X�'	" .�'��  C�>���� 
�3�0�	

�� ���	 �� ���	 
�-���$�� �( �� ��&� .���-/�B�����! y�� X�	 �=�o	 ���� r� X�	 � ��"�c �"�:��	 ��	ke #�/� �	�2� �� �2�	�B

����� ��� r��$W�� 
��o ��R� X�	 " 
�� �� %��F�K� ��23 �F� �2�63 ���� 
�3
��$�� .�'���3� " V���� %�R� �$ �

���� ��� ��	" "�.� +F�� %��	� r�B�����! 
	�� ���� A?2� �2�	�B�2'�� �3] 23[.  

%	�3� � %�*�*8B �o�� �� � "	" �$ �� ���3 i>�Z� 
 
��$��
�3 �/�B�����! ����	�B S�	�=	 �2��	 %W�R8� " 
��( 	 

		" �"�� � �� �	�2� r� � ���	 "�?3	 �����( L��! " ����	 ���	�B��:� �2 A,	� ��"�c.  

  

z�� � 

1 Balca´zar a,J., De Blas,I., Ruiz-Zarzuela, I.,Cunningham,D., Vendrell,D., Luis,J.,Mu´zquiz,J. (2006), The role of 

probiotics in aquaculture, Veterinary Microbiology, No.114: pp. 173–186. 

2. Fuller, R. (1989), Probiotics in man and animal, Journal of Applied Bacteriology, No. 66: pp. 365–378. 

3. Lauzon, L., Dimitroglou.A,.Merrifield, L., Ring, E., Davies, S.J. (2014), Probiotics and Prebiotics Concepts, 

Definitions and History, Aquaculture Nutrition: Gut Health, Probiotics and Prebiotics, vol. 10: pp. 93-103. 



 ��� ����	 ��� ����	 ��� ����	 ��� ����	–                        ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                                                                                                                                                                                                                                                                                                                                13131313----11111111     ������ � ������ � ������ � ������ �94949494%�#	� $%�#	� $%�#	� $%�#	� $ 

397 

 

4. Muthukumar, P., Kandeepan, C. (2015), Isolation, Identification and Characterization of Probiotic 

Organisms From Intestine of Fresh Water Fishes, Int.J.Curr.Microbiol.App.Sci, No.4(3): pp. 607-616.  

5. FAO, (2002), Joint World Health Organization/Food and Agricultural Organization Working Group. Guidelines 

for the Evaluation of Probiotics in Food,. Ontario, Canada.v.                                                             

6. de Azevedo, R., Braga, L. (2012), Use of Probiotics in Aquaculture, Veterinary Medicine and Science , "Probiotic 

in Animals", chapter.6: pp.301-312.       

7. Guarner, F.,Malagelada, J.R. (2003), Gut flora in health and disease, No.361, pp. 512–519. 

8. Kollath, W. (1958), Ernahrung und zahnsystem (Nutrition and the tooth system). Deutsche Zahnarztliche 

Zeitschrift, No. 8: pp. 7–16. 

9. Rusch, V. ( 2002), Probiotics and definitions, a short overview. In: Probiotics: Bacteria and Bacterial Fragments as 

Immunomodulatory Agents (eds P.J. Heidt, T. Midtvedt, V. Rusch and D. van der Waaij), Old Herborn University 

Seminar, No. 15: pp. 1–4. 

10. Capriles, VD., Silva, KEA., Fisberg, M. (2005), , Prebióticos, probióticos e simbióticos, Novatendência no 

mercado de alimentos funcionai,. Revista Nutrição Brasil, No. 4: pp. 327-335. 

11. Raja. S, Nandhini. E, Sahana. K and Dhanakkodi. B. (2015), Beneficial and destructive effects of probiotics in 

aquaculture systems, International Journal of Fisheries and Aquatic Studies, No. 2(3): pp. 153-159. 

12. Balca´zar.j., De Blas, I., Ruiz-Zarzuela, I., Cunningham, D., Vendrell, D., Luis., J., zquiz, M. (2006), The role of 

probiotics in aquaculture., Veterinary Microbiology, No. 114: pp. 173–186 

13. Jobron,A. ,.Olsson, J.C.,.Westerdahl, A., Conwey, P.L., Kejelleberg, S. (1998), Colonization in the fish intestinal 

tract and production of inhibitory substances intestinal mucus and fecal extacts, Carnobacterium sp.strain K1.J.Fish 

Dis., 20: pp. 383-392. 

14. Song, SK., Beck, BR., Kim, D., Park, J., kim, J., Ringø, E. (2014), Probiotics as immunostimulants in aquaculture, 

Fish and Shellfish Immunology, No40: pp. 40-48. 



 ��� ����	 ��� ����	 ��� ����	 ��� ����	–                        ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                                                                                                                                                                                                                                                                                                                                13131313----11111111     ������ � ������ � ������ � ������ �94949494%�#	� $%�#	� $%�#	� $%�#	� $ 

398 

 

15. Abbas, AK., Lichtman, AH., Pillai, S. (2012), Cellular and molecular immunology, PA, USA: Saunders Elsevier 

Philadelphia, No. 7: pp. 183-195.    

16. Alexander, JB., Ingram ,GA. (1992), Noncellular nonspecific defense mechanisms of fish. Ann Rev Fish Dis, Vol. 

2: pp. 249-279.   

17. Hellio C, Bado-Nilles A, Gagnaire B, Renault T, Thomas-Guyon H. (2007), Demonstration of a true phenoloxidase 

activity and activation of a ProPO cascade in pacific oyster, Crassostrea gigas (Thunberg) in vitro, Fish Shellfish 

Immunol, No.22: pp.433-440. 

18. Goethe, R., Phi-van, L. (1998), Posttranscriptional lipopolysaccharide regulation of the lysozyme gene at 

processing of the primary transcript in myelomonocytic HD11 cells, Immunol, No.160: pp. 4970-4978.    

19. Moriarty DJW. (1998), Control of luminous Vibrio species in penaeid Aquaculture ponds, Aquaculture, No. 164: 

pp. 351-358. 

20. Smith, P., Davey, S. (1993), Evidence for the competitive exclusion of Aeromonas salmonicida from fish wit 

stress inducible furunculosis by fluorescent pseudomonad, fish Disease, No. 16 (6): pp. 521-524. 

21. Sugita, H.; Hirose, Y.; Matsuo, N. and Deguchi, Y. (1998), Production of the antibacterial substance by Bacillus 

species  strain NM12, an intestinal bacterium of Japanese coastal fish. Aquacult., No. 165: pp. 269-280.  

22. Roberfroid, M.B., Gibson, G.R., Delzenne, N. (1993). Biochemistry of oligosaccharides, a non-digestible dietary 

fibre, An approach to calculate its caloric value, Nutr. Rev., No. 51: pp. 137-146. 

23. Hai.N.V. (2015), The use of probiotics in aquaculture, Journal of Applied Microbiology, vol.119: pp. 917-935. 

24. Gomez, G.D., Balcazar, J.L. (2008), A review on the interactions between gut microbiota and innate immunity of 

fish,. FEMS Immunol. Med. Microbiol, No. 52: pp. 145–154. 

 

 

 


