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Mass M ortality Caused by Nocardial Infection in Cultured
Snakehead, Channaargain Korea

Myoung-Ae Park, Deok Chan Lee', Mi Young Cho, Hee Jung Choi and Jin Woo Kim
Pathology Team, National Fisheries Research and Development Institute, Busan 619-902, Korea

A new disease causing mass mortdity of farmed snakehead (Channa arga) has emerged in Korea over
the summer of 2005. The affected fish showed no specific externa signs with the exception of a distended
abdomen and hemorrhaging around the anus. After opening the abdomen, the visceral organs, liver, spleen
and kidney, present numerous white nodular structures. Histopathologica examination reveaed these nod-
ules to be evidence of granulomas in the visceral organs. A Gram-positive, filamentous bacterium was iso-
lated from al of the affected fish. Development of primers for a genus-specific PCR assay for Nocardia,
following analysis of the sequences of the complete 16S rRNA genes from Nocardia spp. and non-Nocar-
dia bacteria genes, allowed identification of the causative organism as Nocardia. Thisisthe first report of a

nocardial infection of fishin Korea.
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AstE AAAA FE @ (Young e al.,
1971; Backwell munksgaard 2004, 2004), A}l
Ae F2 7IEE 58t 9= A, dF
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£ Mot A S 444 nocardioss
g Yot (4 5, 199%).

©]-2] Nocardiosis= EtololA A2 2 7+
o AHE7F B E AT (Valdez and Conroy,
1963). ©] § FA7H<E<], Oncorhynchus mykiss
(Snieszko et al., 1964), “}<-°1, Salvelinus fonti-
nalis (Campbell and MacKelvie, 1968), #o], Sari-
ola quinqueradiata (Kariya et al., 1968; Kubota et
al., 1968), th¥+ 7}=-%], Channa maculata (Chen,
1992), ‘5], Lateolabrax japonicus (Chen et al.,
2000) ¥ A, Larimichthys crocea (Wang et al.,
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Table 1. Production of snakeheed fish for the period 1990-2004 in Korea

(Unit: M/T)
1990 1992 1994 1996 1998 2000 2002 2004
Totd 955 910 822 632 642 230 299 302
Captured
508 413 264 165 122 14 8 24
Products
Cultured
447 497 558 467 520 216 291 278
Products
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Difco), 3% Ogawa medium (oFH412F) 2 Sheep
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PCR amplification
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A 545 v E Nocardiasp.E 7Hs atal
°ol2 els}r] ¢15to] 16SrRNAS| partial
sequencing= A A1313A T Primer= Nocardia spp.
¢} non-Nocardia spp.¢] &< 913t Laurent et
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al. (1999)°] A|A13 NG1 (5'-ACCGACCA-
CAAGGGGG-3) ¥ NG2 (5-GGTTGTAAACC-
TCTTCGA-3)E A3tk Primers= Bioneer
(Koreg)oll elg|ate] gHdstdom oy 534k
£ F7]= 596 bp At PCRell= Accupower
PCR premix (Bionee) & AR&-a}51 oM, RE-&-271
£ 94C predenaturation 5%, 95C denaturation 1
B 55T aneding 20%, 72C extention 152-¢] ¥+
S % 30cydess SHsIACH wpA|E 72Col|A
5%7F extentions AAISHATE SZE PCR M=
2 15% agarose gdl (in TBE buffer, 0.045 M Tris-
borate, 0.001 M EDTA)S AFE3sle] #7953
% 100 bp ladder (Tekaa) 2 F715 gtk
PCR Wh& 2HE-2 AccuPrep™ PCR Purification
Kit (Bioneer)E AH&-314] PCR productE A5}
31 AccuPrep™ PCR plsmid extraction kit (Bioneer)
£ ©] 83l plsmidDNAE #2383 th 471 A
d AL (F)EWE o=ste 431, &
2o 971 MEe F<lskr] 918t N.CB.L.¢]
Basic Loca Alignment Search Tool 2 AFE-3ed A}
A= Blasksich
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Helete] oAl 244 A1@2 Nationa Com-
mittee for Clinical Laboratory Standard (NCCLS)
o] A AF3el standard laboratory methodS 7]
To2 3l A3t Mueller-Hinton agar
(Difco)E ol-&3stnem 207k4¢] °ofAl discE
AREEL] disc ZAPH O E A ST (Table 2).
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Table2. A report on proceedings of mortditiesin cultured snekehead

Cumuletive
Date . Weter Temp. )
Province Farm Form . Feed Mortality
(mmvyy) (C)
(%)
Frozen fish (mainly, animport from
Busan, .
6/2005 K Pond culture 20-30 china; mostly, sand lances) 50-60
orea
A part, commercid feed
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Fg. 1. Externd and Internd sgnofthedlseesed sakehead. A, Externd sSgns, dlstmdeddndorrmmdhemorrhagmg around
anus are seen; B& C, Internd signs, many white nodules varying in Sze are seenin the internd organs, D, White nodulesin

the spleen.

Fg. 2. Higtopathologica sign of nocardia infection in snakehead. Typica granuloma with marked centra necross in the

spleen (A; H& E, x 100) and kidney (B; H&E, x 200).
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Fig. 3. Gram stain and acid-fast sain of Nocardia sp. A, Gram positive, branching and filamentous bacteria are seen in the
specimens sained with Gram gtain (x 1,000); B, Branched rods and fragmented mycelium in the specimens stained with
Acid-fast stain (< 1,000).

Fig. 4. Characterigtics of Nocardia sp. A, Colonies on 3% Ogawa media (14 days old culture); B, Colonies on the sheep
blood agar (30 daysold culture).

Ao) BT, o] SRIEITh B o] o] AN 4k
A PR JEIAY dReE 2% U

ool FE oAl 1 Heln 225900 (Fig. 3-B).
BE 7HEAS R 2 R s 4

o] elol= Fehrol QRoImEOE Ags  EEITO] TR EH

T Gram 94F At Fg 3AS 2tk O3 HE JEARE g 7S o wAd)

Fgolw aAPel EA7F BRI 53w S A= Fg. 49k 2tk 3% Ogawa vl A ol

orystdl violet 427} Algte] Al gRe) Wek A 14907 4T @S = ) colonyE F45)

o

A FF=E R0 FAY, A (g 4A). £ ATLRAN 3
TG A galel AT AV el @l A% BAel 42 F4590m (Fig 4B), 3
gomglon ANow gaH FAL ¥

s ]7J Hj kel 49 FEASZ colony HoldE
o thr] GAAQl methyleneblue7t F&HE = A A4S



162

PCR amplification

Nocardia spp.¢} non-Nocardia 2] complete
DNA ¢7]1 Ade] #4072 Aol H9E
Aeste] Az primers ©]8-3F] PCR assay
gk A¥= Fg. 591 YERASATE NG1 % NG2
primersE AFE-3lo] colony PCRS A8 Azt
596 bpe] fragmentE 1T F AAeH, H7]
A B4 A3} FA, Larimichthys crocea (Wang
et al., 2005)° E.2¥ Nocardia seriolae2} 99%
AR5t A= VER AT

=

O 25AS Al

azshiel og opdl 5y

Al A3t

596 bp =

Fig. 5. Agarose gel electrophoresis of PCR product of
Nocardia strain by using primers NG1 and NG2. Left lane,

size marker; Light lane, DNA from cultured colony on BHI

medium.

Table 3. Susceptibility of Nocardia p. isolate to chemotherapeutants

Antimicrobia Agent Clear Zone (diameter, mm) Susceptibility
Amoxicillin 0 R
Ampicillin 0 R
Cephaothin 0 R
Chloramphenicol 38 S
Ciprofloxacin 30 S
Clindamycin 19 |
Doxycycline 24 S
Enrofloxacin A S
Erythromycin 32 S
Gentamicin 33 S
Kanamycin 26 S
Nalidixic acid 0 R
Nitrofurantoin 21 S
Norfloxacin 26 S
Novobiocin 0 R
Oxytetrcycline 26 S
Penicillin 0 R
Streptomycin 2 S
Sulfisoxazole 0 R
Tetracycline 27 |

R, resgant; I, intermediate; S, susceptible.
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