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Isolation of atypical Aeromonas salmonicida in cultured
starry flounder (Platichthys stellatus)

Wi-Sik Kim, Min-Su Kwon, Hwi-Jin Kim, Myung-Joo Oh and Kyoung-Hui Kong’

Department of Aqualife Medicine, Chonnam National University, Yeosu 550-749, Korea

About 6.7% mortality was reported in a starry flounder (Platichthys stellatus) aquaculture farm
in 2022. Most of the diseased fish showed a loss of pectoral fin, hemorrhages on muscle and gills,
pale gills, enlarged spleen, and nodules on kidney. Parasites, fungi or viruses (viral hemorrhagic septi-
cemia virus and hirame novirhabdovirus) were not detected from diseased fish. However, numerous
bacteria were isolated from liver, spleen and kidney. Nucleotide sequences of the A-protein-encoding
virulence array protein gene (vapA) of the bacteria showed 99.93% identity with Aeromonas salmonici-
da subsp. masoucida. This study is the first report of isolation of atypical A. salmonicida in cultured

starry flounder in Korea.
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& E=T 8l (Platichthys stellatus)= 73 = 173(Ostei-
chthys) 7YAVv| E(Pleuronectiformes) 7 A0 3 (Pleur-
onectidae)®l| &3 A o]F O E 15°C o]}l
Al Hol &zo] &ety, nFT|dAE dA
(Paralichthys olivaceus)®l B3l 7ol =gy} 2
28°CAME A9 4= ATHNIFS, 2019). 2 -2
ol slatolf Al kel of ud 3
A 3t= YA} 23] B (Sebastes schlegeli)S-Z H
FHo] QI FAEES U] A3 A
g ¢S ST AFEE FAOE AEH,

2018 Al = ¢F 3,000= S AJ4FSFS THINIFS, 2019).

TCorresponding author: Kyoung-Hui Kong
Tel and Fax: +82-10-3064-2239
E-mail: rud570@hanmail.net

FenelE FAste A Foll st W
o 2= AFFSH megalocytivirus Z+E 5 0] B
5 o] QS H(Cho et al., 2008; Won et al., 2013),
ZAAE A= ol A= 35 9F Y (skin pseudo-
tumor)©] R0 9JTth(Nagasawa and Nishiuchi,
2012). =3 AHe] A HAAAA = BH st
1} marine birnavirus (MABV), starry flounder rhab-
dovirus (SFRV) 2 Photobacterium damselae subsp.
piscicida’} AEHH71E SFATH(Mork et al., 2004;
Park et al., 2009; Cho et al., 2013). ©] <} o] F4
A A=A BAdstE AW AR B
H A7 Ao

2022 7 T4 FHNA A T A=

o] ool A o H AT HARE: oF 6.7%)7}
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AT B AToA s HAF Ale A
HA oA ¥IAE deromonas salmonicida®] 7+F©
A= o]5 HustuA 3T

AAL A mE 20229 6 ool HX T FF
x4 FAHFANA A TR =T A A S
179452 g, A% 10.5+£0.8 cm)E HIAL AFef o] 7 A)
10vH] S AR eko] AHESETh Wl 2 HE 95
L UF S SAAeE B, AxE vl
23 A4 A7 e E FAvFE S AEst
o 7185 2 A AARE AT Al HA
= b A B A 223 s P A o2 A FH sk
1.5% NaCle] H7}2 brain heart infusion agar
(BHIA, BD, USA)°l =23k 3 20°Coll Al 7€3T wll
&t AltS EEstAth Aol EeHW & 5
A& 913t 16S tRNAS} A-protein-encoding viru-
lence array protein gene A (vapA4)°ll thdk G714 <L
< B39 Beld AlF S ZFE genomic DNA
& FE3% &, 165 rRNA &A= Weisburg ef al.,
(1991)2] WHol 3 27F (5-AGAGTTTGATCMT
GGCTCAG-3")9} 1492R (5-TACGGYTACCTTGTT
ACGACTT-3") primerE A}-8-3}¢] polymerase chain
reaction (PCR)S A A8+ H 1, vapd A= Lund
et al. (2003)%] WHol|l F3f F-1 (5-TCAACGGATA
GGTTCAACCC-3")# R-1 (5-CAGAGTGAAATCT
ACCAGCGGTGC-3")& AR&3te] PCRE A A8HA
o} PCR 5 &2 1.5% agarose gel S ©]-8-3}
A3} H AL, gel purification kit (Bioneer, Korea)S
o] &3t} A A & ABI PRISM dye terminator se-
quencing chemistry (Applied Biosystems, USA)S A}
3t @7IAEe E4EAT 2A4E d71AE
2 GenBank®| blast £41-& AA|3l] 7]Eof B
H Al 3 vlastA T vhol# 2 A ARE viral
hemorrhagic septicemia virus (VHSV)<2} hirame nov-
ithabdovirus (HIRRV)E 213 AL 4 A& lat-
eral flow chromatographic assay (LFIA, EnbioGene,
Korea)& AH8-3t W oo AAHEH A VHSV,
Kong et al., 2021)3 H]% ZZ/(HIRRV)S sample
buffer (EnbioGene, Korea)Z 2t} 1:10 (0.05 g/500
uL)¥ 1:300] EH A Egtste] wpafgk 3 45 100
pLE 71E A5 YTl o=y 107 § ¥k
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S7} e b, iAol 17)e) Mgt U
Huw o wYsa

e AT FTA BEAE 2A) 8,
9% 9] A ampicillin, amoxicillin, enroflox-
acin, erythromycin, florfenicol, flumequine, oxolinic
acid, oxytetracycline ¥ sulfamethoxazole + trimetho-
primE ARE-8te] Tl 2= S-S AAS AT Al
TS phosphate buffer saline (PBS: 0.13 M NaCl, 2.7
mM KCl, 43 mM Na,HPO,, 1.4 mM KH,PO,) &%
LN o2 HESE & Mueller-Hinton agar (BD, USA)
of =3l 1 $Je &A| t] == (Oxoid, UK)E
= 25°Col A 483t FF vl st HA TS A A
e AFe SAHSA

2022'd 64 19-21°Cell A5 < A =the] *] o
oA oF 2F &}t F 159 miE] & 1%k vie]rt HAL
o], oF 6.7%2] +& #HAEo] BFH AT T
Ho| ol 9y Fo = s =9 g
@107k S| 25 FEo] FA4 Bilon
®/10v1e]), WH 4o 2= olriw] HlE9/10v}
27 Edg/10mte), B Bli©O/109ke]) B AL
o 51 o] A (7/100}e])o] HFEH AT (Fig. 1). L+
MANAE HA=En &=3/1omte]), T4 28
@3/10vk)), 2+ 2d@10vtE]) 2 v Ad/10v9t
g)o] #AFH AT 2o AANA 7HEH SA
Lon gg Bejds Edo] #EFHIUT

AFFdol Adt wol erte]E o s WA
HAALE AAIG A3, A=), A E, op7trE v

Fig. 1. Diseased starry flounder with pale gills, an en-
larged spleen and grayish-white nodules on kidney and
spleen (arrow). Scale bar=5 mm.
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U ArEAE 9 23HelA 718 FH
AEE A AT VHSVS} HIRRV ZHAME A1
GIEE o] &3l &% 8-S Bl 2vte
= AARRE A3t 2vbe] AlE BTt Ao AT ]
el METE dZEH FASZ Yebstn shARE
Al AAE Aol A= A WA ente] 25 IHE
2] = colony?] < 63-12071), BIZH(F 280-9007H)
5L A 500-2,4007H) =2 olA FAT FEf el
ot e colony”t Th B = Tt oo vA
I Ao 2 RHE R 2/ 5o A- 24
25EH 4L PCR 4H=S ARE3FA] 16S rRNAS]
ZIMdE 243 A3, 37+ F BT 100%2]
A 5S BH A, A salmonicida (Genbank no: CP
022550), A. encheleia (LR134376) 2 A. bestiaum
(AY987755)3} 100% (1,468/1,468 bp) A 2|5+ T}
16S rRNA F32= dRtA o2 A S5 574
st As AR dHA Ao, deromo-
nas 59| A5 A%, @7144 9 xfo]7t Ao
& TFE3tE U= A7 AthLane ef al., 1985;
Martin-Carnahan and Joseph, 2005; Han et al., 2011).
olo EE|H M9 T 4837 Al vapd F3
Aol QDS 72 AT vapas] D71
AL B4 AfolAs sl 23 Et
A B2l8 A. salmonicida subsp. masoucida strain
BR19001YR (CP060030)3 99.93% (1,432/1433 bp)
2 M 52 5AS Bt BRI9O0IYR ¥+
= 2,435,650 A 7F ClEl] whaf B Aol A Ee
H AT TZ SJAHAT. L9 A2 tryptic
soy agar (TSA) v Aol A ZA MALE AWAFSHA] &
oHK(data not shown), & AT A Eejd A2 vl
Y A salmonicida® FRAFEJTH. AA7MA B =
g2l A BIAY A salmonicida’?t STl K
15 v glof, B AFE B3 A=ohElddA BvA
Y A salmonicida®] 7FHE S FAsIAT
A8 A salmonicida®) TNg A A4
S Z A A3}, enrofloxacin, erythromycin, sulfa-
methoxazole + trimethoprim % flumequine®] A in-
hibition zone®] 25-30 mm=Z 543 o] =4 YEl
THTable 1). ofAl 4 235 EUZ &4 dF
ol A enrofloxacine 747 T3 A3} HAELS 1
o 10vtg] otz FASHA AL, Al F

U Apr e Mo
o (0

>~

Table 1. Sensitivity of Aderomonas salmonicida to vari-
ous antimicrobial agents

Antimicrobial agent Concentration Sensitivity”
(ng/disc)
Enrofloxacin 5 +
Erythromycin 15 +
Sulfamethoxazole/ 25 +
Trimethoprim
Flumequine 30 +
Oxytetracycline 30 -
Oxolinic acid 2 -
Florfenicol 30 -
Amoxicillin 10 -
Ampicillin 10 -

"+ (25-30 mm), strong inhibition
- (0-11 mm), no or weak inhibition

o 1579 Foll= HAPE A #EHA| skt o]
el A, Arrhe] X ol A WAk AR S Al
ol o3| WA, A FAE T3t A7t
7bed Ao 2 YET

3 A. salmonicida= 50 %] @& A4t
EE 24t Ao o T ol A EEE A Itk
(Wiklund and Dalsgaard, 1998). B178 8 A. salmonici-
dall ZFEE AF{= FZ2 AF Aol A=Y
(Wiklund and Dalsgaard, 1998), 7 =Th&] &l 43}
+ GX A= 1 28, A% Bt 2 ¥ B9 &
o] #2EH(Tida et al., 1997), E7}A0](Eopsetta
grigorjewi)o| A= FH-9F A F o W2 o] HFAT
(Nakatsugawa, 1994). £ AF-olA K]l F=ThE] ¢
WS4 71E0d BaE vIAY A salmonicida
o I SAEHATE AolE Ko HolEHH
7148 %, A L vlo]# ~HIRRV ¥ VHSV)7} 4
S5 A Fow HAHE A salmonicida’} BT 7| A
oA T B FH 3, A Fof F HAMEC] F
A3 sk o2 Kol Ferte| o] HAF
HI78 & A. salmonicida®t BT AAA o] 9
02 ARHET T AW S 9el7] 9
< B8 M-S AEste] AEgElE g e
2 3 Al A HolE e E 3 ez
H3 AAZY AAE o o & Aot =3 WAAE
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