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ABSTRACT—This study was conducted to investigate seasona!l appearance of Edwardsiella tarda
and E. tarda bacteriophages in cultured Japanese flounder Paralichthys olivaceus and the culture
environment. The surveys were carried out twice a monthat 4 commercial fish farms in Ehime
Prefecture in 2002—2004. E. tarda was isolated from the environmental seawater and the organs
(kidney and spleen) of apparently healthy fish from June to December when mortality due to
edwardsiellosis was found among cultured populations. As expected, the outbreak of the disease
preceded a rapid increase in the titers of 'serum agglutinins against E. tarda. In contrast, E. farda
phages were frequently identified in the environmental seawater at least one month before the dis-
ease outbreak and during the disease prevalence, but not detected after the outbreak
terminated. The present study suggests that the appearance of E. tarda phages can be an indicator
for existence of E. tarda in the culture environment.
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Fig. 1. Location of Japanese flounder culture farms in Ehime

Prefecture. Farm A in Kamiura-cho and farm B in
Nakajima-cho where fish were cultured in net
pens. Farm Cin Nagahama-cho and farm D in lyo-shi
where fish were cultured in concrete tanks.
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Fig. 2.

A - PHENE

A (Kamiura-cyo)

Month 5 6 7 B8 9 10 11 12 1 2 3
Edwardsiellosis ' ———————
E tarda SW™ O e ir i

F* EEENEE | ENEEEE .
Phage™ SW CT I B . ]
F [ T

Titer > 1:2% 22 40 46 82 98 93 84 82 98 82 46

B (Nakajima-cho)

Month 5 6 7 8 9 10 1N 12 1 2 3
Edwardsiellosis ~—-

E tards SW Y

F EEEEEN ENE NN

Phage SW EaEEEE NN | | .

F S I 25 I I

Titer 1:2* <20 26 46 44 56 90 82 70 96 54 46

C (Nagahama-cho)

Month 5 6 7 8 9 10 N 12 1 2 3
Edwardsiellosis
E tards SW S
F EEEENEE | | HEENE
Phage SW EEE | | [ B  EnEm
F 2 I 2 I A
Titer 1:2% 12 34 37 38 45 57 52 66 66 78 52
D (lyo-shi)
Month 5 6 7 8 9 10 1112 1 2 3
Edwardsiellosis —————
E tarda SW CT I e
F - OO O e i
Phage SW CT I N (1
F 00 53 T O 0 O

Titer 1:2* 16 38 36 60 69 87 64 84 42 48 6.2

Detection of Edwardsiella tarda, E. tarda bacteriophages and serum agglutinins in 4 farms of Japanese flounder in Ehime

Prefecture in 2002-2003. Rearing seawater and apparently healthy fish were sampled twice a month from May to

December or once a month from January to March at farms A (Kamiura-cho), B (Nakajima-cho), C (Nagahama-cho) and D

(lyo-shi).

*! Period of edwardsiellosis outbreak in the fish farms.

*2 |solation of E. tarda from seawater by either direct plating or enrichment method. [J: negative, Il: positive

*2 |solation of E. tarda from fish (kidney/spleen) by either direct plating or enrichment method. [: negative, ll: positive

** |solation of E. tarda phages from seawater (100 mL) and fish (kidney/spleen) by enrichment method. [J: negative, H:
positive (Phages isolated were lytic to all 16 E. tarda strains used in the plaque assay), E3: positive (Phages isolated were
lytic only to some of 16 E. tarda strains used in the plaque assay)

*3 Mean agglutinin titers (n = 10) against E. tarda in the serum of Japanese flounder.
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A (Kamiura-cyo)

Month 5 6 7 8 9 10 _1__12 1 2 3
Edwardsiellosis ™ % ————
E tards SW'’ HEENEEN B ENNEE .
- F? . | | | | N
Phage™ swiooml [T 1 TN TN 1
toml [T HEC T
mL T 1T
Kidney/spleen C T g
Intestine C I 1
Titer™® 1:2% <20 <20 42 68 84 70 70 59 93 71
C (Nagahama-cho)
Momth 5 6 7 8 9 10 11 12 1 7 3
Edwardsiellosis -‘-_.-—
E tarda SW N H EEEENEEEE N
' F O I ]

Phage sw1oomL [T I T 1 HINC  DEOENIEIN 1 1 1]
tom CTICT I O TN T T 1T ]
we T T e 1]

Kidney/spleen [T T 30 ]
Intestine C I I 1
Titer 1:2% <2.0 <20 <20 <20 21 <20 6.2 74 43 83 47

Fig. 3. Detection of Edwardsiella tarda, E. tarda bacteriophages and serum agglutinins in 2 farms of Japanese flounder in Ehime
Prefecture in 2003—2004. Rearing seawater and apparently healthy fish were sampled twice a month from May to December
or once a month from January to March at farm A (Kamiura-cho) and farm C (Nagahama-cho).

*1 Period of edwardsiellosis outbreak in the fish farms.

*2 |solation of E. tarda from seawater by either direct plating or enrichment method. [J: negative, B: positive

" *|solation of E. tarda from fish (kidney/spleen or intestine) by either direct plating or enrichment method. (J: negative, Il

- positive

** Isolation of E. tarda phages from seawater (100, 10, 1 mL) and fish (kidney/spleen or intestine) by enrichment method.
[: negative, IR positive (Phages isolated were lytic to all 16 E. tarda strains used in the plaque assay) E: positive (Phages
isolated were lytic only to some of 16 E. farda strains used in the plaque assay)

*5 Mean agg!utinin titers (n = 10) against E. farda in the serum of Japanese flounder.
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v IR EORBEE L O S TTFROMEIK . F
7o, BERVKEICHRZ EASZOONE 0, BiF
AL LARREAPBBELEZ1~2 A Tho T d
H, SNLTFEDLDOHBEL LTHEABERTH S, —
¥ E tarda 7 7 —IJOEEIE, TFITISERAOH
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IIEDTTFINC oL MDD 5,

77— SRR ERE DM R O 72> DEN L FERE L
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