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Abstract

The outbreak of haemorrhagic specticemia and lesions in dermis,
frequently associated with Kkeratitis have occured on rock sea bream
(Oplegnathus fasciatus) reared in Jeju island. A bacterium isolated
from the diseased fish identified as Pseudomonas sp. by morphologic,
cultural, and biochemical tests. The bacterium was identified
Pseudomonas anguilliseptica according to 16S rDNA sequence analysis.
The highest growth rate of this strain was obtained at 20 to 25T
although the disease occurred mostly below 16C. The challenge test by
1p Injection revealed that this bacterium was pathogenic to rock sea
bream. All experimental fish in challenged by ip injection died within 21
days but there was no death in control group. The bacterium was
sensitive to Doxycycline, Chloramphenicol, Ciprofloxacin, Erythromycin,

Flumequine, Nalidixic acid, Norfloxacin, and Ofloxacin.
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Fig. 1. Map showing the sites
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Fig 2. External feature at the early stages (A) and the last stage (B) of
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Fig. 9. Therapeutic effect of flumeguine on survival rate in rock sea

bream, Oplegnathus fasciatus. M, The period of administration of the

Fig. 10. Microscopic pathological changes observed in the mussle tissue
of the early stage (A) and last stage (B) in diseased rock sea bream

(arrow), Oplegnathus fasciatus. Scale bar = 25 pm. «oooeeeereesre.. 20

Fig. 11. ongisectional view of caudal fin. Tissue of healthy fish (A) and
tissue of infected fish (B). Scale bar = 25 g, -wooeeereerremrres, 21

Fig. 12. Longisectional view of the scales just-before falling off (A) and
glll fﬂament (B) Scale bar = 25 LIl ov oo e e e e 22

Fig. 13. Microscopic pathological changes observed in the kidney (arrows)
of healthy fish(A) and infected fish (B). Scale bar = 25 gm. =-eooeeeereeee 23

Fig. 14. Microscopic pathological changes (arrows) observed in the spleen

(A) and liver (B) Scale bar = 25 LIl ov oo e e e 24
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Fig 2. External feature at the early stages (A) and the last stage (B) of
the rock sea bream, Oplegnathus fasciatus infected with bacteria.



Fig 3. Discoloration of the cornea (A) and swelling around the anus (B)

of the rock sea bream (arrow), Oplegnathus fasciatus infected with bacteria

Fig. 4. Internal feature at the early stages of intestine bleeding (A) and
spleen swelling (B) in the rock sea bream (arrow), Oplegnathus fasciatus

infected with bacteria.



aHSY e R IAE PAsHA ¥k wEAde Mo (Fig. 5).
e g2 9o 77t WL 7R 7 A4 Fola, convexd o]
Qo HTHLE smoothstFth B I 7| AMTSE catalase,
cytochrome oxidase, gelatin liquefaction, citrate utilization®] 4] %44 S
B} 2™ ornithine decarboxylase, nitrate reduction, VP-MR testol A &=
4= YEHAT (Table 1).

16S rDNA 97144 4 A3} Pseudomonas anguilliseptica®l 16S
ribosomal DNA  sequence®} 99% &S YeERU A (Fig. 6). weta] A
71°] FejetA, wikA, AststA 543 16S rRNA sequencing A& &
gste] “Bergey’s manual of systematic bacteriology Vol. I (Buchanan
and Gibbson, 1984)¥} “Bergey’s manual of determinative bacteriology A
9%t (Holt et al, 1998)& Hlu HES Ay X F5F%= Pseudomonas

anguilliseptica® =74 ¥ ) t}.

Fig. 5. Morphological feature of the isolates. Scale bar = 10 um.
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Table 1. Biochemical characteristics of a isolated strain

Contents Characteristics
Cytochrome oxidase +
Catalase +

Oxidation/Fermentation -
Coagulase -
B-hemolysis -
B-Galactosidase -
Arginine dehydrolase -
Lysine decarboxylase -
Ornithine decarboxylase -
Citrate utilization i
HsS production L+
Urease -
Tryptophan deaminase -

Indole production -
Methyl red test -

Voges—Proskauer test -
Gelatin liquefaction +
Nitrate reduction -

6% NaCl -

_11_



P. anguilliseptica
Isolated strain

P anguilliseptica
Isolated strain

P. anguilliseotica
Isolated strain

P. anoguilliseptica
Isolated strain

P. anguilliseptica
Isolated strain

P anguilliseptica
Isolated strain

P. anguilliseotica
Isolated strain

P. anoguilliseptica
Isolated strain

P. anguilliseptica
Isolated strain

P anguilliseptica
Isolated strain

P. anguilliseotica
Isolated strain

P. anoguilliseptica
Isolated strain

P. anguilliseptica
Isolated strain

P anguilliseptica
Isolated strain

P. anguilliseotica
Isolated strain

P. anoguilliseotica
Isolated strain

CTAACACATGCAAGTCGAGCGGTAGAGAGAAGCTTGCT
AGTATTTATTTTCGAGGCGGAGCTACCATGC—AGTCGAGCGGTAGAGAGAAGCTTGCT
TCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTAGTGGTGGGGGGTA
TCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTAGTGGTGGGGGGTA
ACGTTCGGAAACGGACGCTAATACCGCATACGTCCTACGGGAGAAAGCGGGGGATCTTCG
ACGTTCGGAAACGGACGCTAATACCGCATACGTCCTACGGGAGAAAGCGGGGGATCTTCG
GACCTCGCGCCATTAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCAC
GACCTCGCGCCATTAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCAC
KRKKKKRKRKKKKRRKKRRkRKRKkRRRkKkhKAkRkhhkhkkkhkkkhkhkkkkhkkkkkkkkkkhkkhkkkkhkhkkkkhkxk
CAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACG
CAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACG

GTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATC
GTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATC
CAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGAT TGTAAAGCACT TTAAGT TGGGAGGA
CAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGA
AGGGCAGTAACCTAATACGT TATTGTTTTGACGT TACCGACAGAATAAGCACCGGCTAAC
AGGGCAGTAACCTAATACGTTATTGTTTTGACGT TACCGACAGAATAAGCACCGGCTAAC
KRKKKKRKRKKRKKRRKKRRRRKRK KRR KkRKRRkhkhhkkkhkkkhkkhkkkkhkkkkhkkhkkkkkkkkhkkkkhkkhkkkkhkxk
TTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGT TAATCGGAATTACTGGGCGT
TTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT

AAAGCGCGCGTAGGTGGT TCAGTAAGTTGGAAGTGAAATCCCCGGGCTCAACCTGGGAAC
AAAGCGCGCGTAGGTGGTTCAGTAAGTTGGAAGTGAAATCCCCGGGCTCAACCTGGGAAC
TGCTTTCAAAACTGCTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGG
TGCTTTCAAAACTGCTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGG
TGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACT
TGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACT
KRKKKKAKRKKRKKRRKKRRkRRKRRRRRkRkhKRRkhkhhkkkhkkkhkkkkkhkkkhkkhkkkkhkkkhkkhkkkkhkhkkkkhkxk
GACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GACACTGAGGTGCGAAAGCGTGGGGAGCAA-CAGGATTAGATACCCTGGTAGTCCACGCC

GTAAACGATGTCAACTAGCCGT TGGAATCCTTGAGATTTTAGTGGCGCAGCTAACGCATT
GTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGATTT-AGTGGCGCAGCTAACGCATT
AAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCC
AAGT-GACCGCCTGGG-AGTACGGCCGCAAGGTTAAAACTCAAATGA-TTGACGGGGGCC
CGCACAAGCGGTGGAGCA
CGCACA-TCG-TGGAGCA

*kkkkk  kk kkkkkkk

*kkk * * * * * * * * * *

Fig. 6. Alignment of the partial 165 rDNA sequence of a isolated

bacterium and Pseudomonas anguilliseptica.
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Table 2. Effect of temperature, pH and NaCl concentration on the growth
of a bacterium isolated from rock sea bream, Oplegnathus fasciatus in

Jeju

Temperature (C)

5 -
10 +
15 +
20 ++
25 ++
30 -

Added NaCl concentration (%)

0.0 +r
0.5 + +
1.0 +r
1.5 T
2.0 o
2.5 "
3.0 i
3.5 -
pH
5.0 -
6.0 -
7.0 ++
8.0 ++
9.0 -
10.0 -

-, No growth; +, growth; ++, Good growth.
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20 |

15 | —m— Experimental group
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Numbers of fish
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Days

Fig. 7. Pathogenicity for Pseudomonas auguilliseptica in rock sea bream,
Oplegnathus fasciatus.
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Fig. 8. External feature of artificial infected fish with Pseudomonas

anguiliseptica.
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Table 3. Sensitivity to chemotherapeutic agents of Pseudomonas anguilliseptica

isolated from diseased rock sea bream, Oplegnathus fasciatus

Agent (ug) Sensitivity

Amoxicillin (10) -
Ampicillin (10) -

Oxacillin (1) -

OTC (30) _
Doxycycline (30) +++
Chloramphenicol (30) +++

Florfenicol (30) -

Ciprofloxacin (5) 44+
Erythromycin (15) + 4+
Flumequine (30) +++
Nalidixic acid (30) +4+4
Norfloxacin (10) 4+
Ofloxacin (5) +4 4

Oxolinic acid (2) -
Pefloxacin (5) +

Clindamycin (2) -

-, No sensitivity; +, weak sensitivity, ++, sensitivity; +++, good

sensitivity.
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10

il i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
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Numbers of dead fish

Fig. 9. Therapeutic effect of flumeguine on survival rate in rock sea
bream, Oplegnathus fasciatus. W, The period of administration of the
drug.
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Fig. 10. Microscopic pathological changes observed in the mussle tissue
of the early stage (A) and last stage (B) in diseased rock sea bream
(arrow), Oplegnathus fasciatus. Scale bar = 25 um.
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Fig. 11. ongisectional view of caudal fin. Tissue of healthy fish (A) and
tissue of infected fish (B). Scale bar = 25 um.
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Fig. 12. Longisectional view of the scales just-before falling off (A) and
gill filament (B). Scale bar = 25 um.
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Fig. 13. Microscopic pathological changes observed in the kidney (arrows)
of healthy fish(A) and infected fish (B). Scale bar = 25 um.
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Fig. 14. Microscopic pathological changes (arrows) observed in the spleen
(A) and liver (B). Scale bar = 25 um.
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