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A specific disease syndrome, which led to massive mortality on the Korean mandarin fish
fingerling (Sinperca scherzeri) at Chongpyong Inland Fisheries Institute was studied. The causa-
tive agent isolated from the diseased fish was identified as Aeromonas hydrophila on the basis
of biochemical and physiological characteristics. Infection experiments in the Korean mandarin
fish fingerling, weighting 3—4 g with A. hydrophila were conducted by immersion, oral adminis-
tration, intramuscular injection, and injection of the soluble extracellular products secreted
from it. Motality rate was higher virulence in intramuscular injection group than other experi-
mental groups. In injection group of the soluble extracellular products, all fish treated with
high concentration (8X10° cfu/m¢) were rapidly killed into 3—6 hrs. These results show

that the Korean mandarin fish fingerling has high susceptibility to 4. hydrophila.
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Table 1. Mass mortality of the Korean mandarin fish fingerling for 30 days post-hatching

No. of initial

Hatching day juvenile hatched

fingerling after 30 days

No. of final Motality rate (%)

1997. 6. 12 6,700
1997, 6. 17 28,200
1997. 6. 19 2,600

1,500 77.61
2,500 91.14
1,200 53.85

The fish were kept in aqarium (2 t) at 23.0—27.0C and fed on a rotifer and/or daphnia for
6 days post-hatching and then fed on living fry fish of Cyprinidae. The mortalities were monitored

for 30 days.
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Fig. 1. Aeromonas haemorrhagic or tumoroesic speticemia of the Korean mandarin fish, S. scherzeri infected

with A. hydrophila. A the adult Korean mandarin fish (800 g) :
the Korean mandarin fish fingerling (3.5 g) :

(300 g) : C:

B the yellow Korean mandarin fish
D © morphological changes (arrow : tumor-

like) in the Korean mandarin fish fingerling (4.0 g) epithelial cells.
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ez 1788 HEE /XA 9lew e
354l 9l Oxidase, catalase, indole
HE2of] R ol:Ho]cHon] E7] AE ) thal
B_g.gx% £ veb 9}, gk FTrdSutgHo
Lelellar, ks Akl Glucose, suc-
rose 3 maltose © F-3llslo] A& A4ksl A4k,
lactoset 332 £3ch Acetamide (ACE),
urea (URE) % mannitololl& 2kt kA4S
2EAY A4 vbs-§ B9 2.4.4-trichloro-
(DP3), peptone
and thryptophan (GC), esculin (ESC), in-
doxyl-B-D-glucoside (PLI), citrate (CIT),

.zia'

[+

2’-hydroxy-diphenylether

mannitol (MAN), O-nitrophenyl-p-D-galac-
topyranoside/isopropyl-p-D-thio-galactopy-
ranoside (ONPG), L-arabinose (ARA), ar-
ginine dihydrolase (ARG), ornithine decar-
boxylase (ODC)& RE FFo|4 Aelgle
o, o]2] F-ol 3t vk RE FFA &
Aolodar, LRoARE oFdt FAHS Brh
3. A. hydrophila®) =¥ 54
HE 271elel 4] —‘?LEIEI A. hydrophila® &%,
dE FE H uixe] FFKol wE ‘E’J%’“EHL
Table 37} g} W& l»— LEE 54009 R
Z-2o) A Bl opu)E) TLoAE ARE| 9 om
HA g LEE 25-37CHU AE TR W
e 0-3% $er, HH F5E 0-1% Ak =3

—442—



27Vl (Siniperca scherzer) ol At UoX Aeromonas hydrophila FE & diF HAL

Table 2. Biochemical characteristics of A. hydrophila isolated from the Korean mandarin fish, S. scherzeri
A. hydrophila Reference bacterial strain (ATCC)
M-1 M-2 M-3 FM-1 FM-2 7002 27853 33077 13883 19606 33639 10580

Characteristic

Gram stain
Motility
Oxidase
Catalase
Indole
Hemolysis
DP3

OFG

GC

ACE

ESC

PLI

URE

CIT

MAL

TDA

PXB
LAC/TLA
MLT

MAN

XYL - - - - - +
RAF - - - - - -
SOR - - - - - -
SucC + + + + + -
INO
ADO — -
COuU
H.S
ONPG
RHA - -
ARA
GLU
ARG
LYS - - - - - - -
ORN - - - - - + -
0OX1I + + + + + - + = - -
M-1, 2, 3. the bacteria isolated from the adult Korean mandarin fish ; FM-1, 2 | the bacteria
isolated from the Korean mandarin fish fingerling : 7002 ! Proteus mirabilis ; 27853 . Pseudomonas
aeruginosa ; 3307 | Serratia odaorifera : 13883 ' Klebsiella pneumoniae ; 10606 : Acinetobacter cal.
bio. antitratus ; 33639 . Yersinia kristensenii 5 10580 | Bordetella bronchchiseptica s DP3 : 2,4,4’-trich-
loro-2’-hydroxy-diphenylether ; OFG : glucose s GC : peptone and thryptophan ; ACE ! aceta-
mide ;s ESC ! esculin ; PLI ! indoxyl-p-D-glucoside : URE ® urea ; CIT : citrate ; MAL | malo-
nate ; TDA | tryptophan ; PXB ! polymyxin B/peptone ;: LAC/TLA | Lactose ; MLT : maltose ;
MAN | mannitol ; XYL . xylose + RAF ! rafifinose ; SOR ! sorbitol ; SUC : sucrose ; INO ! inosi-
tol : ADO ! adonitol 5 COU : p-coumaric » H2S ! sodium thiosulfate ; ONPG  O-nitrophenyl-g-D-
galactopyranoside/isopropyl-8-D-thio-galacto-pyrano-side ; RHA ! rhamnose : ARA | L-arabi-
nose ; GLU : glucose : ARG ! arginine ; LYS @ lysine ; ORN ! ornithine.
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Table 3. Physiological characteristics of A. hydro-
phila isolated from the Korean mandarin
fish, S. scherzeri

A. _hydrophila
Growth M-1 M-2 M-I FM-2 FM-3
0% NaCl
NA + + 4+ o+ +
TSA + + 4+ o+ +
McConkey agar + + + o+ +
1% NaCl
NA + + + + +
TSA + o+ o+ + +
McConkey agar + +  + + +
2% WNaCl
NA + + + + +
TSA + 4+ 4+ o+ +
McConkey agar + + +  + +
3% NaCl
NA +  + o+ + +
TSA + + o+ +
McConkey agar + + + £ +
5% NaCl
NA - - - - +
TSA + - = -
McConkey agar - = -
Growth in temperature®
sC + o+ - -z
20C 4+ o+
25C + o+ o+ -+
30C - o+ o+ o+ -
I7¢C + + 4+ =+
40C + + + o+ 4+
45¢C e
a - growth in TSA medium.
M-1, 2, 3 and FM-1, 2 were the same in table 2.

2R - QAT - YRE

Wl Z]9] ol uhE R Aol A2t Hele
NAHHXM]H ol ol TSA, RS B! McCon-
key agar wiZdAE Ws4deirt Fqhon,

NASH TSA wiAjoll4 WE== Rzhe] Pee
d¥oz Ewo| WA ulEwow :g]u“xﬂ_g]
FelS JeRNASE, RSuA M 9] 9]

Heto g WEEck. MacConkey agar Hﬂﬂ
ol A= ghE whde] RRERE ol Fn Wiy

sk,

s

3. 724
&7 e xoje] FAMMAoA] e oEF
dAlALe] 21918 Lol 7] 9Jsle] HA 50-60 mm

(3-4 @) 51 Xjol & o2 Aol o3k 7hed,
ol A Fol, K ule} 4 4 A xﬂ}_g;
s EF I3 FARlE G 47K e

o];ﬂo] H]—tgv_\i 7L71— 1001 Eo}. ,(10401_ QJJ-
#H AHE-& Table 33 7o}, AT Solol o3t 7l
Aol °]°1*‘]1—“‘ 21:‘”‘,;__% eri ez A9

2 u°é el oM 1%5011&1 %1%‘— =
A7 Adek. TRl FHE FAG A A
ol 21014% g 2 %_‘zow A A

Table 4. Pathogenicity of the fingeling Korean mandarin fish, treated with 4. hydrophila by immersion,
oral administration, intramuscular injection and extracellular product injection

Dose(cfu/tank) Motality (%)
or fish Immersion Oral administration  Intramuscular® SEP"
Control 0 N 0 0
8x10* 0 N 20 0
8$X10° 0 N 60 0
8X10° 0 N 100 0
8X10° 10 0 100 0
8X10° 30 0 100 50
§x10° 40 10 100 100

a | intramuscular injection.

b . intramuscular injection with the soluble extracellular products secrated from A. hydrophila.

N . non test.

The Korean mandarian fish fingerling, total bodyv sizing 50-60 mn (3-4 g) were used in each
group. Control fish were treated with 0.1 ml phosphate bufferred saline in oral administration,
intramuscular injection, or soluble extracellular product group. The fish were kept in agarium
(10¢) at 25.0-27.0C and fed on a living fry fish of Cyprinidae. The mortalities were monitored

for 10 days.
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