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A Shewanella putrefaciens infection in cultured Mud Loach

(Misgurnus mizolepis)

Dae-Hyun KIM - Sung-Woo PARK

(Kunsan National University)

Abstract

The mud loach, Misgurnus mizolepis, are the important freshwater fish species for culture in Korea.
Recently, mass mortality occurred among imported mud loach from China.

Clinical signs of diseased fish showed hemorrhage of operculum and mouth, abrasion of mouth and
abnormal swimming. Internally, pale liver with hemorrhage, enlarged kidney and spleen were observed.
And some of affected fish showed severe enteritis of the intestine.

Pure bacterial isolates were obtained with round, slightly convex and reddish-brown colonies on TSA
medium after 48h incubation at 27C. And the isolates could produce H,S on peptone iron agar (PIA,
BD). Using the API system, the isolates were identified as Shewanella putrefaciens (99.9%, 99.0%). The
isolates grew well at 1 to 3% NaCl and its optimum concentration was 3%. Optimal pH range for growth
was pH 6~8. And LDsy of SP-2 and L-2 calculated from the pathogenicity test were 1.7 x 107 cfu/fish
and 1.2 x 107 cfu/fish, respectively. This is the first report on S. puterefaciens infection in freshwater fish
in Korea.
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o3 2tx| (Misgurnus mizolepis)2l Shewanella putrefaciens Z4dS
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1g), penicilline G (10 pg), gentamicin (10 pg),
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External symptoms of diseased loach,
Misgurnus mizolepis, showing hemorrhage
of operculum and mouth, erosion of
mouth.
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[Fig. 2] Morphology of colonies on TSA. Liver(A),
lesion on the mouth(B) of diseased loach
were streaked on TSA and incubated for
48h at 27°C.
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[Fig. 3]

Shewanella putrefaciens, from Liver(A),
lesion on the mouth(B) of diseased
loach, Misgurnus mizolepis. Gram stain.
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o3 2tx| (Misgurnus mizolepis)2l Shewanella putrefaciens Z4dS

<Table 1> Biochemical

characteristics of the
present isolates (SP-2, L-2)

Present isolate

Characteristics

SP-2 L-2
Gram stain - -
Catalase + +
Oxidase + +
Motility + +
Oxidation/fermentation -/- -/-
Growth on MacConkey agar + +
Hemolysis on blood agar - -
Growth on TCBS agar - -

K/NC, K/NC,

Growth on TSI agar

H,S, G H.S, G

Growth on PIA agar

+

+

Growth in

0% NaCl

2% NaCl

4% NaCl

API 20E test result

B -galactosidase

Arginine dihydrolase

Lysine decarboxylase

1o > of\ of
Al e o

Ornithine dacarboxylase

Citrate utilization

H2S production

Urease

Tryptophane deaminase

Indole production

Voges proskauer

Gelatinase

Glucose

0D at 630nm

Mannitol

Inositol

Sorbitol

Rhamnose

Saccharose

Melibiose

Amygdalin

Arabinose

[Fig.

NO,

N,
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[Fig. 4] Morphology of colonies on PIA. Liver(A)

and lesion on the mouth(B) of diseased
loach were streaked on PIA.
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Effect of NaCl and pH on the growth of
the present isolates, SP-2 and L-2 and
the reference strains Shewanella
putrefaciens (ATCC 8071, KCTC 12458).
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[Fig. 6] Mortality of mud loach intraperitoneally
injected with different concentrations of
the present isolate (SP-2).
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2 1.7x107 cfu/fish® AFEHQICh sk L2 &
2 HE 5107 cfufisholl A HARE] A Zé}o]
TUZE 95%9] HARES WERISI oM, 10° cfwfish
A= 2 FHE HAR] AlEEte] 55%, 107
cffisholl A= e 3YFE FJA7F YERY 15%,
10° cfu/fisholl A= SP-29} wRR7RA] 2 5%9] Lk
HAAHES JERAtK(Fig. 7). ¥ w2 LDsp> 1.2
x107 cfu/fish® A& T)
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[Fig. 7] Mortality of mud loach intraperitoneally
injected with different concentrations
of the present isolate (L-2).
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[Fig. 8] Mortality of mud loach intraperitoneally

injected with the present isolate,
Shewanella putrefaciens and different
environment conditions.
(Control: 25C/0% NaCl, Group 1: 25C
/0.5% NaCl, Group 2: 25°C/1.0% NaCl,
Group 3: 20°C/0% NaCl. Group 4: 30C
/0% NaCl)

oS 100~10° cfufish] S A %3}
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o|F2tx| (Misgurnus mizolepis)2l Shewanella putrefaciens Z4&3&

FA HAFES 55%9.0H, 10° cfu/fisholl e 2
AHE AARSE] Alete] A FHARES 50%3]
th 2y 10'2 100 cfu/fishol A= FAbzE @19l
=3

<Table 2> Experimental infection of the isolate

against goldfish, Carassius auratus
and carp, Cyprinus carpio

Cumulative Post-infection
mortality (%) days

Goldfish Carp | Goldfish Carp

Control/infectious
dose (cfu/fish)

Group I (10%) 0 0 14 14
Group I1(10%) 40 50 10 4
Group HI(10%) 50 55 8 3

ooy 0000

T80l 1007 10° cfwfishell A= ZH2E 50%9)
40%7} FIAFFAAIRE 1072 10° cfu/fishell A& =)
A7 LS TH<Table 2>).

Polgl wEolel HES MAA = Rd F
ek o]} AFE HolA YA, FHAt 2R
Bl 8. putrefaciens7} A2 = ATt

FAA kAl 2 A Es s AIE <Table
3>off Ueblglth 2Eefetd] sp28k L2, tix o
¢l ATCC 8071, KCTC 12458%
cephalexin, nalidixic acid, spiramycin, ampicillin,
oxolinc acid, oxytetracyclinelX Z</do] YERR
o} 13} gentamicin, clindamycin, amoxicillin®]|
A s vebddoh =8 ey} gzt
B nalidixic acidolA 7 xS A4S yEt
WAk tiZS cefadroxilo] 7/do] UERGA]
RS ofst Aol yehd Zlo] xjolrt

AN

trimethoprim,

<Table 3> Antimicrobial susceptibility of the present isolates (L-2, SP-2) and the reference strains, S.

putrefaciens (ATCC 8071, KCTC 12458).

Present isolate

S. putrefaciens

Chemotherapeutics
SP-2 L-2 ATCC 8071 KCTC 12458
Tetracycline S I S S
Doxycycline S I S S
Penicilline G I I I I
Gentamicin R R R R
Trimethoprim S S S S
Erythromycin S S S I
Cephalexin S S S S
Neomycin S I S S
Nalidixic acid S S S S
Spiramycin S S S S
Cefadroxil I I S S
Ampicillin S S S S
Oxolinic acid S S S S
Clindamycin R R R R
Oxytetracycline S S S S
Amoxicillin R R R R
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o|F2tx| (Misgurnus mizolepis)2l Shewanella putrefaciens Z4&3&
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