Journal of National Fisheries University 60 (1) 51-56 (2011)

HAIZ BT 2 MR OMETER W & 7 7 F ¥ FFEDBLR
BIEEN T, EHEE2, DA, BAER, REHAES, A WO

Bacterial Diseases of Marine Fish and Development of
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Abstract : In Japan, mass mortalities of cultured marine fish due to bacterial diseases have been often
reported. Among diseases caused by Gram-positive bacteria, Lactococcus garvieae infection in yellowtail,
amberjack, jack mackerel and striped jack, Streptococcus iniae infection in yellowtail, Japanese flounder
and filefish, S. parauberis infection in Japanese flounder, Nocardia seriolae infection in yellowtail. Among
diseases caused by Gram-negative bacteria, Edwardsiella tarda infection in Japanese flounder and red sea
bream, Photobacterium damsela subsp. piscicida infection in yellowtail, red sea bream, striped jack and
Japanese flounder, Tenacibaculum maritimum infection in Japanese flounder, red sea bream and striped
jack, Vibrio spp. infection in various marine fishes cause serious damages every year. A commercially
available L. garvieae and V. anguillarum vaccine is used in yellowtail and amberjack by oral administration
or injection. S. zniae vaccine is used in Japanese flounder by injection. Recently, oil-based bivalent
vaccine against P. damsela and L. garvieae infection was developed in yellowtail and amberjack. We
have developed pentavalent vaccine against streptococcicosis and edwardsiellosis in Japanese flounder.
Efficacy of pentavalent vaccine with formalin-killed S. parauberis (serotype I and I strain) , S. iniae
and E. tarda (motile and non-motile strain) were tested by vaccination followed by intramuscular
challenge with the each pathogen. The Japanese flounder vaccined with pentavalent vaccine showed
higher resistance against the each pathogen on two weeks post-vaccination. These results revealed that
pentavalent vaccine was effective in prevention against streptococcicosis and edwardsiellosis in cultured
Japanese flounder.
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Table 1. Production of cultured marine fish in Japan in 2008
Fish Scientific name Production (ton)
Yellowtail Seriola quinqueradiata 155,108
Red sea bream Pagrus major 71,588
Coho salmon Oncorhynchus kisutch 12,809
Japanese flounder Paralichthys olivaceus 4,164
Others 17,331
Total 261,000
Table 2. Bacterial diseases of cultured marine fish in Japan
Diseases Causative bacteria Host fish
L , Yellowtail, Amberjack, Jack mackerel,
Lactococcicosis Lactococcus garvieae . .
Striped jack
Streptococcicosis Streptococcus dysgalactiae Yellowtail, Amberjack
Streptococcicosis S. iniae Yellowtail, Japanese flounder, Filefish
Streptococcicosis S. parauberis Japanese flounder
Nocardiosis Nocardia seriolae Yellowtail, Amberjack, Striped jack,

Mycobacterium infection

Bacterial kidney disease

Vibriosis

Pseudotuberculosis
(Pasteurellosis)

Edwardsiellosis

Glinding bacterial disease

Mycobacterium sp.

Renibacterium salmoninarum

Vibrio spp.

Photobacterium damsella subsp.

piscicida

Edwardsiella tarda

Tenacibaculum maritimum

Japanese flounder

Yellowtail

Coho salmon

Yellowtail, Amberjack, Jack mackerel,
Red sea bream

Yellowtail, Striped jack, Red sea
bream, Japanese flounder, Filefish

Red sea bream, Japanese flounder

Striped jack, Red sea bream, Black sea
bream, Japanese flounder, Filefish
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Table 3. Trade vaccine for bacterial diseases of cultured marine fish in Japan

Target diseases Target fish Antigen Use
L Yell il
Lactococcicosis ¢ ow.tal * Lactococcus garvieae Oral
Amberjack
L Yell il S
Lactococcicosis cllowlall, =/ garvieae Intraabdominal injection
Amberjack
Vibriosis Yellowtail  Vibrio anguillarum Immersion

Lactococcicosis and  Yellowtail, L. garvieae

Vibriosis Amberjack (bivalence)

Lactococcicosis and

and V. anguillarum

L. garvieae

Intraabdominal injection

and  Photobacterium
Yellowtail — damsella subsp. piscicida (bivalence) Intraabdominal injection

Intraabdominal injection

Pseudotuberculosis R
with oil adjuvant
N Japanese L
Streptococcicosis p Streptococcus iniae
flounder
Lactococcicosis,

Vibriosis and
Iridovirus disease

Lactococcicosis,
Vibriosis and
Iridovirus disease

Yellowtail,
Amberjack

Yellowtail, L. garvieae,
Amberjack iridovirus (trivalence)

V. anguillarum and

L. garvieae and iridovirus (bivalence)

Intraabdominal injection

Intraabdominal injection
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Table 4. Survival rates of inoculated Japanese flounder with pentavalent vaccine against
S. parauberis, S. iniae and E. tarda infection 3 weeks after challenge with the

causative bacteria

S. parauberis AK-1  S. parauberis SA-1

Challenge strains (serotype I )

Exam. Control Exam.

S. iniae BS-1 E. tarda ME-2

(serotypeII) (motile)
Control Exam. Control Exam. Control

Survival ratio (%) 90** 20 100**

35 95%* 0 85%* 0

RSP* 87.5 — 100

— 95 — 85 —

*RSP : Relative percentage survival (%)= [1-(mortality rate of examination group/control group)] X 100.

**Significantly higher than the control group (p<<0.01).

Table 5. Immune defense activity of Japanese flounder 2 weeks after vaccination against

edwardsiellosis

Immune defense functions against

Used antigens in vaccines

UH6+UT-1* UH-6 UT-1 Control
4,096%** 1,176 776 0.1

challenge strain
Agglutinin antibody titre (1:GM)**
Neutrophil

Phagocytic index 168.0£21.43%*%  457+11.52 47.0£15.43 25.11+5.52

Phagocytic ratio (%) 52.542.40%* 38.1+4.25 39.2+2.38 31.4+4.81

Number of the phagocytized 3 ) 1 334 1.2+0.40 124038 0.80.27
bacteria per cell

Bactericidal ratio (%) 26.5+1.82%* 8.2%291 9.0+2.05 6.5+2.02

Monocyte

Phagocytic index 75.2+8.46 58.2412.85 47.7+8.52 41.3+2.70

Phagocytic ratio (%) 50.1%+2.07 48.5+5.13 43.4+3.56 41.31£3.11

Number of the phagoeytized ) 5 5 124013 1.140.10 1.040.03
bacteria per cell

Bactericidal ratio (%) 10.5*£1.34 9.1%£1.40 7.0£0.68 7.8%£0.72

*UH-6+UT-1: motile (UH-6) and non-motile (UT-1) E. tarda.
***Significantly higher than the other groups (p<<0.01 or 0.05).

**GM:Geometric mean.
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