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P���� <����F��F Q�I� 6< 5E.R 0���1 ����(�  ��� �� �$ � 10���(��!.�  ��<F �*��>� �< <����F�� 6< � �3�� *� 

�7�<�H��:�� ��F ��¬!���7 .� �3�� �N����!� �7�<�H��:�� �  %<7F���1F ���� �< �	 �S ��"#� *	5- 

9��T� -<��� *	 � JK�� �	 �S 5���M� �7�<�H��"� �  ���� ���<	��	 ;<�.� <7� � �	 �S ����-C <��# 6< 5E.R 
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	�26�  

(����� ;>.� ��R� A�,H��1 �����W F��< (�-�� �  

F���-< *� X�M� (�'K � !.-� @�8� 6���� ���� *� 

9/9 ������� �  +�� 1960 6< 2/19 ������� �  +�� 

2012 ?	�%�� 6��	  5��)Rimmer, 2014(. !$� 

5�E�K ����'K ?��� �	�CD ���� �E�>� � ?	�%�� 

��a�MH b��< ?	�%�� !�G�H ���� ��  �$ .F%<7 F���1 

�'.H 6.	%� F��< �	��I��1 6< A	� 6���C �� �  cT� 

���'K �!$�< �� 6< �d� �� !�� 
'� F%<7 F���1 �H 

+�� 2030 6< 62 !R�  �� !�G�H ���� ?	�%�� !<�	. 

�< A	� �+�W �< 6K�H 6< 5	 �!9� F�� 
-��F�� 

F%<7 F���1 �.� 6< 5�� �B�-� 5-	* ��T�9� 

5���V ��W � �M� � ����f F�	�%� �  0���1 FN�< 

�234 6< g�8C �	�	�  (����� 0���1  �!$ 5<�O

5�� .�  +�� +����� �  0���1 234 �"	 *� 

F�'$�� F �84� �<�4 � �3�� F��< !�G�H (����� �< 

0*�� �Lf�	 h�-9� ��  !$)Vijayan et al., 

2015(.   

i�#.� �  0���1 234 ��� jI#��� 5�� .+��W� 

 ��  6� 234 F�� 6�G�� k��H (�������� 6< (��.� 

�!���!'�� �� � �3�� !$ �� �H ���� !���< F��< 

��*�< 6< +�M�� ���CD  �$ .6< A�G�� 6� !�� �� �d� 

234 F�� �E4�� F��< �G�H! ���� �� *� �C��� (�4 

6$L� �  F���7 h�.K �4�$ 6E��H 5�� 6��	 .A	� 

234 F�� 6�G�� *� h�) �	 �>��< 6C�� �!$ !� �< � 

���� �� �< ���� F�� !	�* �  ��� F�	�M< �	�Lf 6	LlH 

�� !�!$. �  0���1 234 (�!� �  6�  1950 �< 

��'V  ��� ���.8� F��< 5C�� 234 *�f7 !$ .�  

�	��N ��!9� ���#��  �� �H +�� 1960 ��M�M9H �  

 ��� 0���1 234 ���� ��S�� ��� !� �  . 6< 6K�H �<

6".	� *�< �� F�� �I�� �  0���1 �  U��M� �;��� *� 

n�9G F �84� �<�4 +�>4 � �< A	��<�.< �#�< %���H 

?��o1�� �� ���4 (7 F����M�M9H � 5���  F�� �<

���-< 234 �  0���1  �!9�  �<. *���� �  0���1 

234 6K�H �� �  A�MM9� ���� � !�G�H (��!..� 

F��SH �� 6<  �C J�K 5�� � �� .������ ��d� ?	�%�� 

@�8� ����� ?��� �C�< *� �	�CD (����� ��#W� 

64�� F!	!$ 6< !�G�H ���� �  234  �S	� � �� 

5�� .F���-< *� (�*���#� 
� !�7�  �"	��7 �  

F�S-K �.	%�	�K F��< �N�89� F*���#� �.� 

!.-�. F%<7 F���1 6< �d� �� !�� 6� �E.R �  

+�W 0�-� 5�� � A"�� 5�� �W �  U��M� 

:)�� %�� 5R�� �� �� 6B��� !�  .�  0���1 234 %�� 

;���K 6< �R�� F��< � �3�� *� ;<�.� h7  �K�� 6� 

�  �p��  ���� �'.H F��< � �3�� F�� ��	  � �!9 

 !�  �� 6B��� ��!$)Masser, 1988(6��� . F�� 

(����� 5$�� ���C �< 0*�� !.��� ��������  U�< ��

��	���7 ���C�� � (����� ?�� 6< ��� �!.	�%� F� �  

F�� 234 :)�� �  F�� k�9� ��W�� !$� �� 

!..�. ���� �< �A	� ���W 6< 5�� 0���1 �	�	�  

�< ��W�� q��.� � �3�� *� 234 F�� ���%< � F�4 

�  A�) �  +�W �"$ 5�� F���)Rimmer, 2014(. 

6)��� �  0���1 234 F���  F�	�%� F �84� (����� 

�5�� !.��� �	�� 
-�� F�� !�G�H ������W ���	  

�"	 �� F����< *� ����� �!..� �!9� F��< r�%< 

!�G�H q��� 5�� .?	�%�� !	!$ � (�!M� ����!4� 

�	�	!� J��.� �$�!'< �S.� 6< P�4� ��"� F����< 

�� ��  �$ .*� 6"�	�S�7 ���$ F�� �  0���1 234 

6�G�� �  6�� q��.� 6<�#� �5�� ��"#� F����< 6< 

��� �!�� 6< 6��� F�� � �  0���1 ��!$ k	��$ 

�T�9� � ���$ F�� �	�	!� ��-<   �� )Seng 

and Colorni, 2002(.  

�TC �<� 6< F����< *� �q	� ������W 5-	%�� � h7 

� �G7 6< �%	����< ���� �  P��%� 234 �  0���1 *�< 

�#�< 
-�� *� �$���1 F�� �� 6-<!$�< .�< A	� 

�+�W !.��� �� 
-�� F*���#� ���	  ���$ F�� 

�	�	!� 5$�!'< ���$ j�I#H ���.� �* 5��3� � 

F���#�1 � (���  *� 5���� �H��W �� ��C�< 5��.  6<

���  ��� � (��� �H�"#� 6� 5E.R F���1 F%<7 �< 

(7 �5�� �� 6< �� F�� 5��3� ��s�H�1 *� 5����  �	N�<

t!��� ��C�< 6< F��� 6� 10 !R�  *� �� (�����K 

F%<7 �$���1 �< �O� F�� 5��3� �	�	���< ��!���� .

 ��� �	����$ � F��< �� :�H��< ��7 ��'� F����<F�� 

�	�	���< � ����� �  (����� �$���1  ��� � �3�� ���4 

6��� �5�� ��� A	�  ��� J�f� F���O� �>��K h��T��� 

��>4 *� 5$�>�� �  5$�� ����� ?	�%�� 5���M� 

�	���  � �� �G7 k�9� 5-	*  �S	� !.� �� .�A	��<�.< 

�p�� 0�H (�MM9� �  A	� F��< 6.��* F���#�1 *� 
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F����< %���� �!$ 5�� .�  A	� (��� (����.�-��� 

(����� ���� J��.� F��< ?	�%�� (�%�� �.�	� (!< 

���� �<��< �  ����� ����< F�%	 u	�� 5��.  ;4�� � 

�"	 A-��� *� i�%K� ��R� 6����<F�� ;��K �	�	!� 

5$�!'< P��%� ��!$�< .�p�� (��!..�!�G�H 0*�� 

�E4�� A-����� �� v�  ����!..� ��� (����.�-��� 

���� n�9G*� F��SH 6<+��E���� 5>-� 6< �	�� 

6	����F��L� X�<�� 6< (����� �  +�W �!$� (��M� 

6<6��R�H ��!$�<.  

(����.�-��� ���� �  ���'K ��*�< *� F���1 F%<7 

5����  !$�< �� �� ��C�< �	N�<)Embregts and 

Forlenza, 2016, Tafalla et al., 2013(� ��� 

�6��3��� �#I<�O� (7 A"�� 5�� �< ����� Q�I� 

!.���  �� )Soto et al., 2014(�  U���)Parra et 

al., 2015( � ��!	�1�� 5���� �.�	� �  A	�  ������W

)Rauta et al., 2012(  �!9�  �$. F�� A-���  ��� 

� �3�� �  (����� 6< 6� 6�  
�-MH !��$ �� .

����� *� 6� �� (7 q�E� 6< �-� +�� �� A-��� 

!.-� 6� *� q	�� h��"�� Q�Ea �	 6#� �!$ �	 

i�%K� (!< h��"���� !�G�H !��$ �� .�C�< *� ��	  

�'�7 �N�89� !.-� J���H�� 6� *� q	�� 0��F�� 

.'���! :��s �R�W !��$ �� � 6< �-� ��  

�� A-��� q�EH !���  .�*���� ��� �-� �� A-��� 6� 

(��� A-��� ��s �	  A-���DNA �5�� ��� 6< 

� �-�  ��� q�M9H (�!.�#��  ���4 6��� 5��.  A	�

A-��� 6� 5�� F!����1 
�M-� q	�%H ;4�� �  ��

+��� �C�  �  �d�  ��� (s (��< ��!4F��  (!<

 � �K�� (!< �C�  6< !����1 q	�%H �< . ��  ��  �K��

�� !�G�H  �� (!< �C�  �  J���H�� A�,H��1 �  �  �$

�� ���4 �.�	� ����  ���C�A-��� . ��� F��DNA 

!����1 *� ����-��&���(s ���W �	�	���< F�� F��

�.�	� A�,H��1 6< X�<�� *� 6� F!����1 .!.-� �*

 q	�� �  !$ �d�  ��� (s ���W :��s ��!.'�

) �����#	�$� F���<E. coli�� (��� ( *� !E< �  �$

 ����w� q	�%H ��>4 *� Q�I� x�� *� F*�� jG�C

 q	�� *� +�M�� �F�� 6��f ��4�3R �C�  q	�%H

:>�K��"�� !.���) ���D���� q	�� *� +�M�� ���

�� ���� (!< 6< �����C 0�� 6< ((�*��� � �  +�M

�� �"$)  �$1A-��� .( F��DNA  u	�� (����� � 

 (s ���W !����1 q	�%H .5�� 6$�  �< �  �>G�K

 A�,H��1G  U��	�IHNV  J>� N7 +%4 ���� 6<

 F����< 6��� ���� A	� 5V�3WIHN  ���� .5�� �!$

 � �G�M�� (s (��< 6.��* �  0��%� A	!.) A	� �<

 A-���DNA M� �  ���� � 5��3� �<� �	�	���< F��

 �#.� �����B���7 �	�>	� � ����� U������B7 ��>4 *�

 5�� �!$)Tonheim et al., 2008(.

  

 

 70�1.  ����9 7:%,��;< '�(%� =��>� � *&�� )Tonheim et al., 2008.( 
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�  +�W ��a�W F���-< *� (�*���#� *�.� 6< (���  

�#�< *� F���#�1 6K�H !���  .� �3��  � !W *� ?�<

6�N�y-���f *� ��7:�H��< �� �  ��� �	����$ �  

(�	%<7 ��!���H �S.� 6< ��"#� �4�<  �  ���  (!���

(!< � 6E��H M�5��� ���  �  (��� (s�H�1F�� F���< 

 �$ .�  ���7 6< F�.p�� �A1�s  �!EH ��� *� A-��� 

F�� ���� *�.� �  U��  !.-� .F�	�%� ��R� 

(����.�-��� A	� 5�� 6� A-��� �� 5V�3W ��N�� 

�!� �� �  �< �� !���� � �  F!�G�H +�89� � k�9� 

5-	* !��� ��� �4�<. �� A-��� 
-�� 	��.� �� 

:	�9H � �� � 5���M� �  ���� �<��< �* F����< �� �  

5��3� F�� 6� F!E< k��H  � �$ ��  �S	� ���� (7

?	�%�� �� !.� . 6< (��.� �+�p� :	 A-��� �  �<��< 

 5��3�S. iniae *� ���� 6.�-��� �!$ �  �<��< A	� 

6��� g�C v���1��� 5d��9� �� �� ��� �  �<��< 

6��� F�� 	 �� v���1��� !.��� S. agalactiae 

��� 5d��9� !.�)Tan et al., 2006(. A	��'� 

A-���F���< 6��� F��SH ���R 6<  �K�� F�� � ��

U��	�F����< F��+�!K �  (����� F�* F��1  �2 

.5�� �!$ � ��7  

 ��2?1. '�,���� '�(%�*�� *,�(�� 	��@ *��A� 4�B" 	� �B?B�*����� *��*%&  ������)Hastefnl et al., 2005(.  

*,�(�� 	;BC  ���� 	;BC  �BD( �� 	6E
�  

Listonella anguillarum and V. spp  

Salmonids 
Cod/halibut 

Sea bass/ bream 
Amberjack/yellowtail  

���'K  

Vibrio salmonicida  Salmonids  ��"	��7 �� ���� ��G��$ F�1��  

Moritella viscosa  Salmonids  �G��$ F�1���  

Aeromonas salmonicida subsp. 
salmonicida  Salmonids  �"	��7 �� ���� ��G��$ F�1���  

Aeromonas salmonicida  Salmonids  ���'K  

Yersinia ruckeri  Salmonids A	��$ h7  �"	��7 �� ���� ����$ ��1���  

Piscirickettsia salmonis  Salmonids  ���$  

Flavobacterium psychrophilum  Salmonids A	��$ h7  �"	��7 �� ���� ����$  

Flavobacterium columnare  
Channel catfish  

Salmonids A	��$ h7  
�"	��7  

���$  

Edwardsiella ictaluri  6������� 6<�� F��  �"	��7  

Renibacterium salmoninarum  Salmonids  �"	��7 �� ���� ����$  

Lactococcus garvieae  Rainbow trout 
Amberjack/yellowtail  

����	�< �6-���� ���G�	�  

A1�s  

Photobacterium damsela  Sea bream/sea bass  6���	!�  

Streptococcus iniae  Tilapia  ���7  

 ��2?2. '�,���� '�(%� *��A� 4�B" 	� �B?B� *��*����� 	��@*�� ������ ���,�� )Sommerset et al., 2005(.  

���,�� *�����  ���� 	;BC  �BD( �� 	6E
�  

IPNV Salmonids ���'K  

PDV Salmon s��� �!.G�	� �����	�<  

ISAV Salmonids ����	�< �s��� ��"	��7 �� ����  

IHNV Salmonids �"	��7 �� ����  

RSIV Red sea bream, yellowtail ���7  

GCHDV Grass carp A�)  
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�  �6$L� A-��� F�� ���� �'.H F��< 6��� F�� 

!����G�� �  U��  !� �< .��� 5�Ea� �< A-��� F�� 

!	!K �  ���7 F��< 6� 6��� F�� �	���7 5>O  ��!$

5�� � �� ���lH. 5��#�1 �<�4 �'K�H �  6.��* 

��M�M9H � 6E��H A-��� ���R 6��� 5�� )Grisez 

and Tan, 2005( .�< ���� �   �* �  ���� A1�s � 

�I3�� ��&��� �   F��< F��SH A-��� :	 �A�)

U�< �� ���� �  � �3�� ��	���7 ��1��H � 6��� F�� 

��	  �  �C�< *� F����#� F���7 h�.K �4�$ ��� 

F*�!�� �!$ 5�� )Komar et al., 2005(.  +�W � 

 �!$ 6#� �	�	�  2	*�	���< �-"�� A-��� �a�W

 �	 �"H ���R 6< �$���1 F�� ���� *� F���-< F��<

 6���!.) A-��� A�.z�� .5�� �!$ 6�'H �	�H!.)

 !	!K ��� �< N����1 � 2	*�����1��� �2	*�	�>	�

 �  .5�� �!$ 6�'H %�� �!�� �-�1 �-�  ��	���<��

SH A-��� �a�W +�W U��  �  �� F���< A	� F��

 .5�� �'.H � 6$�!� (���  ����	� F�� F����<

 ��d.� 6< ;	�� j�I#H � 6��%� �$�!'< 5	�	!�

 ��EG�T� .  �� �� 6�R�H F����< P��$ *� F���#�1

 ��d.� 6< +�.������ F �< ��7 !�G�H ��d.� 6<

 F*�� ��!E� � ����	� �� �G7 ;	�� j�I#H

H � � �G7 5�E�K (��.� 6< ����	� F�� A-��� 6�'

 (����� F���1 F%<7 6R�� �  !	!K ��M�M9H 6.��*

 A-��� +�p� (��.� 6< .5�� ��S�� +�W �  �	�	� 

 �  %��4 
�� ���� U��	��!	�	� F����< J���H��

 F��SH U��M� �  � !�G�H A1�s 6��K *� �	�� ��#�

 F �< ��7 �a�W +�W �  A�.z�� . �$ �� � �3��

� F��SH 5�� ���R 6< U��	� A	� j�I#H +�.�����

 �(���"�� � ��1 ?� �� s�)  ��   �K�96 F���< .(

»S. phocaae «����  �S	� �!..� P��$ F����< F�� 

��"� �  ) 2��� U����4�  �*7 ����Salmo salar (

�  234 �  �!$ � �  0���1 ���$ ��#� 5�� 6� *� 

+�� 1999 �< r�� � ��� �H 25٪ � 5�� �!$ 0��%

)Han et al., 2011, Nomoto et al., 2004(�  . 

+�W �a�W }�� �.-��� F��< 5d��9� *� ���� *� 
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Abstract 

 

Cage culture is a system in which fish, enclosed in a cage, are raised in aquatic resources. Factors 

such as increasing aquatic animal’s consumption among the population and reducing the natural 

reserves of some species, shortages and resource constraints, and reducing the income and 

economic value of production in ponds have led growers to recover traditional practices and have 

a strong motivation in manufacturers to produce fish in cages. One of the fish major problems in 

in cage culture is infectious diseases and easy transmission of these. Yearly damage to the fish 

industry comes from a variety of diseases, and manufacturers have taken antibiotics to fight 

diseases using long-term antibiotics in aquaculture, in addition to creating enormous 

environmental problems, can lead to antibiotic resistance in the bacterial flora of water resources 

and further damage to aquaculture. Therefore, the methods that were based on the prevention of 

the disease became more noticeable. One of the ways to prevent diseases is vaccination. The 

purpose of this study is to summarize important pathogens in cage culture and develop vaccines 

as an alternative to antibiotics to protect them.  
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