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Characterization of a Bacterium Isolated from Diseased Rock Sea
bream, Oplegnathus fasciatus, During Low Water Temperature
Season in Jeju island
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The outbreak of haemorrhagic specticemia and lesions in dermis, frequently associated with keratitis have
occured on rock sea bream (Oplegnathus fasciatus) reared in Jeju island. A bacterium isolated from the dis-
eased 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 25°C although the disease occurred mostly below 16°C. The chal-
lenge test by ip 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 bacteri-
um was sensitive to Doxycycline, Chloramphenicol, Ciprofloxacin, Erythromycin, Flumequine, Nalidixic

acid, Norfloxacin, and Ofloxacin.

Key words : Cold water disease, Haemorrhagic specticemia, Keratitis, Pseudomonas anguilliseptica,

Rock sea bream
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Fig. |. : External feature and the early stages (A) and the crucial stage (B) of the rock bream, Oplegnathus fasciatus, infected
with bacteria. Internal feature at the early stage of intestine bleeding (C) and spleen swelling (D) in the diseased rock sea

bream.
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CTAACACATGCAAGTCGAGCGGTAGAGAGAAGCTTGCT
AGTATTTATTTTCGAGGCGGAGCTACCATGC~--AGTCGAGCGGTAGAGAGAAGCTTGCT
XKk kk Kkdkkhkhkkhkhhkhkkkkkkkkkkkkkkkk
TCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTAGTGGTGGGGGGTA
TCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTAGTGGTGGGGGGTA
ACGTTCGGAAACGGACGCTAATACCGCATACGTCCTACGGGAGAAAGCGGGGGATCTTCG
ACGTTCGGAAACGGACGCTAATACCGCATACGTCCTACGGGAGAAAGCGGGGGATCTTCG
GACCTCGCGCCAT TAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCAC
GACCTCGCGCCATTAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCAC
CAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACG
CAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACG
hkkkkhkkhhkkdhhhkkhkhhhkkkkkkhkkkkkhkkkkkkkkkkkkhkkkhkkkkkkkkkkkkhkk
GTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATC
GTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATC
CAGCCATGCOGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACT TTAAGTTGGGAGGA
CAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGT TGGGAGGA
AGGGCAGTAACCTAATACGTTATTGT TTTGACGT TACCGACAGAATAAGCACCGGCTAAC
AGGGCAGTAACCTAATACGTTATTGTTTTGACGT TACCGACAGAATAAGCACCGGCTAAC
TTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT
TTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGT
AAAGCGCGCGTAGGTGGTTCAGTAAGTTGGAAGTGAAATCCCCGGGCTCAACCTGGGAAC
AAAGCGCGCGTAGGTGGTTCAGTAAGTTGGAAGT GAAATCCCCGGGCTCAACCTGGGAAC
TGCTTTCAAAACTGCTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGG
TGCTTTCAAAACTGCTGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGG
KAk K kR kK kAR TR IR KT I TR T R IR AA KRRk Rk Rk kkhkkkkhkkh K
TGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACT
TGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACT
GACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GACACTGAGGTGCGAAAGCGTGGGGAGCAA-CAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGATTTTAGTGGCGCAGCTAACGCATT
GTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGATTT-AGTGGCGCAGCTAACGCATT
AAGT TGACCGCCT GGGGAGTACGGCCGCAAGGT TAAAACTCAAATGAATTGACGGGGGCC
AAGT-GACCGCCTGGG-AGTACGGCCGCAAGGT TAAAACTCAAATGA-TTGACGGGGGCC
CGCACAAGCGGTGGAGCA
CGCACA-TCG-TGGAGCA

%k ok koK ko kk kokkokkkk

Fig. 2. Alignment of the partial 16S rDNA sequence of a isolated bacterium and Pseudomonas anguilliseptica.
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Table 2. Effect of temperature, pH and NaCl concentration

in BHI medium on the growth of a bacterium isolated from
rock sea bream, Oplegnathus fasciatus in Jeju

3F - o - S

Temperature (C)

5

10

15 +
20 ++
25 ++
30 -

Added NaCl concentration (%)

0.0 ++
0.5 ++
1.0 ++
1.5 ++
2.0 ++
25

3.0 +
35 -

pH

5.0 -
6.0 -
7.0 ++
8.0 ++
9.0 -
10.0 -

-, no growth; +, growth; ++, good growth.
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16559 FAAT 2T & A4
Ald A3} doxycycline, chloramphenicol,
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) +++
Erythromycin (15) +++
Flumequine (30) +++
Nalidixic acid (30) -
Norfloxacin (10) ++
Ofloxacin (5) -
Oxolinic acid (2) -
Pefloxacin (5) +

Clindamycin (2) -

-, no sensitivity; +, weak sensitivity; ++, sensitivity; +++,
good sensitivity.
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ciprofloxacin, erythromycin, flumequine, nalidixic
acid, norfloxacin, ofloxacin®l Z4Ado] 4
kot sivddAe] gaAdE & WA
S YERAATT (Table 3).

o

A7) AFAGANA el 59 AR
2874 NEFH AFE T 2 < e
& FAE R E Lol HIAS Y TA
7hol) Uik A Y dojux] k3 A &H R F
3 HAPE o] Foifh B AR F £
AR 670 A F AAA o] FelE o
66%2] & IHES BHYPoy A ME EF5 &
2 o] @A) g7 wf Foll WEEC] FodE 7t
Aty E B 5 gk 2y 8 ANE AL
Aol o]&} 2 FAE Koy FHAlsl= /A7)
BoE W 58 yHsd Eu FelA AL
of Aprlol 2 A 212 Ersith ol
o iy 3 718 g AG27) Vibrio
Wolu Flexibacter psychrophylus®| 2]8t cold
water disease 9= 544l Apol7b QL W
olofl Al olE U Mol ¥=EA ddrh
(Inglis, et al., 1993). WEHA] )AL A Fsl 79
o] kA AN Ag71ol FE(Sparus aurata)
o &= winter syndromed} F-A}SHH, ©)
A2 opA74A] et Hedto] FHEAE
kot W AA L oksbE W Pseudomonas
anguilliseptica7t 7Y@ wo} Wlish= Aoz o
24 It} (Tortet al., 1998). TFH E.3lo= o]y
2o} Hkwo] 9l B oAES] 19A 497HA]
AAES HE 10~15%H2HW ofH oAFEL
30%9) HAARES 7158 Az A E4E
o718t 71 % 319tk (Domenech et al., 1997).

B Aol 5] WS oig £ 16°C
& 71&ste] 11 olat®E kel Al7IR A9 A
9l AL AW o g ol §4) 2] oF2
o) 7HFE] oFA el vl =A T EHT B

ZASQEY, ol §4 2 BN

ARTE 17C WelY Agt sigg Ad d
o T o] SO EMN T FAA wlE &
< F2E FA g 1fE Ao Blrh
Hojol| A BEE & dFe IHSA4Y 27
3 o R FAd0] AN kA, FEjst
A, Asled Al EAdo] PseudomonasE 3t A
319 3L 16S rDNA partial sequencing 2 3} Wi 2o
AW o] AANM ARl Pseudomonas anguillisepti-
ca®t 99%8] FAEE YeRfUth meb & o
= Pseudomonas anguilliseptica®. &3 S R37,
48 A2 Fol mrie] AFs) 2 A
F Agre] FAAgNAN FE EHE T olFd A
#glo) 1990 o= ALY e AR B
SE T Atk (Berthe er al., 1995). oF&7kA] =W
|ME & o] g v Jgo] iR E
AL etas Al Aol FLot Aol os] W
Foll FEFS A H= R oFd JIFE
Ata e
ol A H2]dF= 16Col3k] g9
shi &AL 20~25 CHeH ol
7t Aol ot 71314 7Y +F2d A
| BTk Alnhrh 2 o Fell M
| F2AdE A9l 58] 2 oFRd
o) gA &= HOE njRo] Ay
| A3y eksrt F A%l A=

e

Al

2

ai

L
2

o T
1 {0 o
e

,,
X

R

oy
of

r2 AN g

}

o]

at
mm

2
2
{0

o N ot oo rle
m\l
o]
X

T i

.\
L)
.
1o
ro
o
N
)
>
frei)
o

>

ro >,
n\l
®

olN X
oX

=
© o

r
o gy to 12

o 2 gy ndh
oft
™

==
flo plo ® KL F
N e
wo g
m

L
B oX
=2
)
o4

U

F #HARA)7]
[s)

3= AAFEIRL dtk oF
AWA ZAAI M= doxycycline, chlorampheni-

col, ciprofloxacin, erythromycin, flumequine,

¥ g oV d
2 rlo e o

oX
o
e
£

o o

~

=2
otz

1o

oy

nf

o

52 ok
>
ol
S
32
o
il
o

117

nalidixic acid, norfloxacin, ofloxacin®| Zr<Al el

= e,

2 o

AFwo A FAEE EFNAM a7 A



90 TE] - A - o]

ol 284 AEF 52 175 # A Eo
=X
5]

TR HALE S A= R
Ak o2 FFe AR o R FHHE Al
£ ol A H AN eFEddiL ¥

ek, wika Ashetd £AF B 16S iDNA
sequencing %2 A3} Pseudomonas anguillisepti-
caZ FREAG & 47 M F57E F
317] flste] 19 #AAAEE AAEIRE, L A
I AFFol A 21 vtel] Ao 201t EF7H
AAZrIE ol ARG SR HARKA
o ZEaFe A% HY 2EE 20250
A5 A pHE 7-8A1012 F2 H9lE Btk
S EFLRAAM AEse] $silen 3%
o] gio]l A A wiRlAME AB8Fo] FEst
Ak kAN A AR A= doxyeycline, chloram-
phenicol, ciprofloxacin, erythromycin, flumequine,
nalidixic acid, norfloxacin, ofloxacin®ll 77|
A veptont sy AiA A 2
Wds vErch

Ho
et

=)

Berthe, F.C.J., Michel, C., and Bernardet, J.F. :
Identification of Pseudomoanas anguillisep-
tica isolated from several fish species
in France. Dis. Aqu. Org., 21: 151-155,
1995.

Buchanan, R.E. and Gibbson, N.E. : Bergey's Man-
ual of Systematic Bacteriology. Vol. 4,
William and Wilkins Co., U.S.A, 1984.

Domenech, A. Fernandez-Garayzabal, J.F., Law-
son, P, Garcia, J.A., Cutuli T., Blanco M.,
Gibello A., Moreno, M.A., Collins, M.D.,
Dominguez, L. : Winter disease outbreak in
sea-bream (Sparus aurata) associated with

Pseudomonas anguilliseptica infection.

O:
°
=

TR - S E
Aquaculture, 156 : 317-326, 1997

Fukusho, K.: Studies on fry production of Japanese
striped knife jaw Oplegnathus fasciatus,
with special reference to feeding ecology
and mass culture of food organisms. Spec.
Rep. Nagasaki Pre. Ins. Fish., 430(6), 173
pp. 1979.

Gerhardt, P, Murry, R.G.E., Costilow, R.N. Nester,
E.W. Wood, W.A. Kreieg, N.R. Phillips,
G.B. : Manual of method for general
bacteriology. American Society for Microbi-
ology, US.A., 1981.

Holt, J.G., Krieg, N.R. Sneath, PH., Staley, J.T.,
Williams S.T. : Bergey's Manual of determi-
native bacteriology. 9th ed., William and
Wilkins Co., U.S.A., 1998.

Inglis, V., Roberts, R.J., Bromage N.R. : Bacterial
disease of Fish. Blackwell Science Ltd., UK,
1993.

Kumai. H. : Biological studies on culture of the
Japanse parrot fish Oplegnathus fasciatus
(Temminck et Schlegel). Bull. Fish. Lab.
Kinki Univ., No. 2, 127 pp, 1984.

MacFaddin, J.F. : Biochemical Tests for Identifica-
tion of Medical Bacteria. William and
Wilkins Co., U.S.A., 1980,

Tort, L., Padros F., Rotulliant and Crespo S. :
Winter syndrome in the gilthead sea bream
Sparus aurata. Immunological and
histopatho-logical features. Fish & Shellfish
Immunol., 8: 37-47, 1998.

B - R R RS, — i, 372~373, 1988.

Manuscript Received : January 14, 2004

Revision Accepted : June 22, 2004

Responsible Editorial Member : Jin-Woo Kim

(National Fisheries Research and Development Institute)



	86: 


