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Figure 1. The appearance of diseased paradise fish (Maclopodus opercukaris Linnaeus). (A) adult fish (B) young fish.
Scale bar =1 cm.
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W=~ feom Eorb g 2 AP0 STE LR PR F B E o Figure 3. The granuloma lesions of diseased Taiwan

Figure 2. Diseased paradise fish (Maclopodus paradise fish, M. opercularis (L.) on the fish surface by

opercukaris Linnaeus) reveals white nodules on liver. H&E stain. Arrows showed granuloma lesions. Scale bar
=10 pm.

Wz ~pF~ 8. (A) 2 TSAT &~ 3 2465 & F (B & C) P. damselae subsp. piscicida tes i3 % o+ 5 P &
e FiE (WEE) > @ E ictaluri P13 & B iz i 4 o
Figure 4. Bacterial isolation. (A) Two bacterial species were isolated using TSA from the diseased paradise fish

(Maclopodus opercukaris Linnaeus). (B & C) P. damselae subsp. piscicida showed B hemolysis, however, E. ictaluri
did not.
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Figure 5. In vivo experimental fish (Macropodus
opercularis  Linnaeus) model challenged with
Photobacterium  damselae  subsp. piscicida and
Edwardsiella ictaluri. Concentrations of bacteria (0, 1.2
x 10", 1.2 x 10%, 1.2 x 10°, 1.2 x 10%, 1.2 x 10°, 1.2 x
12 x 107, and 1.2 x 10® CFU/mL) were used for
intra-peritoneal challenge.
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Table 1. Biochemical characters of Photobacterium
damselae subsp. piscicida and Edwardsiella ictaluri.

108,
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piscicida

Biochemical
characters

Gram stain
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Catalase
Indole

H,S

Methyl red test
Motility
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Urease activity

I+ + |
+
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I+ +

‘+ indicates positive, while ‘ —’ indicates negative.
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Table 2. Antimicrobial susceptibility tests for Photobacterium damselae subsp. piscicida and Edwardsiella ictaluri.

antibiotics diameter of Photobacterium Edwardsiella susceptibile (S) or
inhibitory zone damselae subsp. ictaluri (mm)  resistant (R)
(mm) piscicida (mm)
Gentamicin (10 pg) >15 24 22 S
Oxolinic acid (2 pg) >20 40 28 S
Oxytetracycline (30 pg) >19 39 30 S
SXT - TS1 (23.75+1.25 pg) >28 42 30 S
Ampicillin (10 pg) >17 0 0 R

S’ indicates susceptibility of antibiotics, while ‘R’ indicates the opposite. The abbreviated word represents: SXT -

TS1— sulfamethoxazole + trimethoprim.
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The Complicated Infection of Photobacterium damselae subsp.
piscicida and Edwardsiella ictaluri in Paradise Fish
( Maclopodus opercukaris Linnaeus )

Shao-Wen Hung'*, Yu-Hsing Lin®*, Tien-Huan Hsu?, Shiang-Lin Hsing”, Chen-Hsuan Chang?,
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Taichung, Taiwan
“Nursing Department of Yuanpei University
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(Received: 14 January 2013, accepted: 20 March 2013)

ABSTRACT

There were about 3,250 paradise fishes, Maclopodus opercukaris Linnaeus, were cultured in the Miaoli
County in Taiwan. After feed change in the May, the rotten body surface and contiguous dead of cultured
paradise fish were found. The clinic findings of the diseased fishes were bled at basal fins, peripheral site
of genital pore and bilateral surface of abdomen. Whitish-mucus gills, edema intestine, and multi-focal
white tubercles were discovered at necropsy. From the histopathology study, the results showed
multi-focal granulomas in spleen, kidney, and liver. Photobacterium damselae subsp. piscicida and
Edwardsiella ictaluri were isolated from above lesions. From the results of the experimental animal tests
and antimicrobial susceptibility tests, Photobacterium damselae subsp. piscicida shown more violent than
the other. Therefore, it might be this case major pathogen. At the same time, Photobacterium damselae
subsp. piscicida was susceptible to many antibiotics. After the culture management enhanced, we
suggested that to treat with 10-20 mg/kg/day oxolinic acid for 7 days for the cultured tanks. Finally, this
case was significantly improved and controlled after treatment.

Key words: bacterial infection, Edwardsiella ictaluri, paradise fish, Photobacterium damselae subsp.
piscicida
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