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Stomach Distension Syndrome of Seawater Farmed Rainbow Trout (Oncorhynchus mykiss) by Wi-Sik Kim,
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Republic of Korea)

ABSTRACT

About 10% mortality occurred in cultured rainbow trout Oncorhynchus mykiss at a

marine farm in Jeju in 2014. Diseased fish showed markedly abdominal distension and distended
stomach. Although parasites, bacteria or viruses were not isolated from diseased fish, numerous
Candida sp. were isolated from distended stomach. In experimental infection with Candida sp.,
mortality was not observed in most fish and clinical sign of distended stomach was not observed in
the fish. These results suggest that Candida sp. may not be the etiologic agent of stomach distension
syndrome. This is the first report of stomach distension syndrome in seawater farmed rainbow trout in

Korea.

Key words: Abdominal distension, bloat, Candida sp., rainbow trout, stomach

M —

22 UM E 527 Fallde &7 TR 4
220l Aol J ] (Paralichtys olivaceus) 91572 843}
FAAA 25 Thskety] fIgt WRte 2 SiE o] &3t
27N %0 (Oncorhynchus mykiss) (4= 4:01) F2]o] A=
At} (Lee, 2013). =04 ARSH FA]7fEol= HapollA
Hrp Aol 2~3u) w2 S38o] 94:517] fjZo AELS
FAND £ Q= AHE 72 QT (Kim et al., 2003; FAO,
2015). B 2o] o= Fo] FAREFEEH FE3 polydeoxy-
ribonucleotide (PDRN)7} A# X &of &7} 9l20] &l
o (Altavilla et al., 2009; Chung et al., 2013; Squadrito et al.,
2014) oJoFZat 3PFE0] B2 AFEEI Utk mebA dia
oMY S0l FAE T Aol & Ao YZHHL

o Abg dolat ofmel 4 WA PO =L ofulA
ol7tu] ¥ (amoebic gill disease), HFTHE 0] 5 (sea lice disease)
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9 718F o3 A, Al A1 (bacterial kidney
disease), | ] 2] A&} (piscirickettsiosis) 52| Aldoll 23 &
o, uolel 24 FEA Y

@A AoRlE 3 (infectious salmon anaemia) 52| BFo] A
o o3 AWESo] BaE o] 9T} (Kent, 1992; Skall ef al.,
2005; Mitchell and Rodger, 2011; OIE, 2013a, 2013b, 2016).
Ul A= B4 ARSI Foll otmabdobrbu| o] S
Zo] Qlom (Kim er al., 2016a), 34> =X T4 Fof BlEZ| 2
B (vibriosis)Zt A HA =& 7] I AL (infectious hematopoietic
necrosis)®]| 2|3t HAZ} B EH} ok (Kim et al., 2014; Kim
et al.,2016b).

20149 A= ¢ ]fi FAFAA 2 A T T
AEo oA THgAH R Qs oF 10%9] FA A7t LAY
sk3lth BolE UH”OE A AAE AAIRE 23, 718F, Al
o 3 HpolY A HEHA Iy B foA Mitol
e E T 2 APl dig AR FAAN SO ol LA E o

% (viral haemorrhagic septicaemia),

A BYFFIL BIsDA SE, B3 LejE AL of
89 79 AP Fotol DT AP 2 AT
B ysmA} Sk,
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4t2] (HF 900~1,400 g, A& 32~37 cm)E A
AAFE AASHETE A E A EE o5 9 YR
o2 /ESAIL, obrtu], W7, /5 B RE 4F HVE
oz FoHau RS Sl 714% 9 A AAE AN
st E3 9] WEES penicillint} streptomycin®©] & 7H
sabouraud dextrose agar (SDA, Difco, USA) 9]l 100 L& =
TRE T 15°Co|A 7L vieFste] At skt Al
AAbs 7h g 0 AR 24 BFH0 A brain
heart infusion agar (BHIA, Difco, USA)9] =&3t &, 15°C9]|
A 7978 SeFstol AT BeStoct. ol s AARE A%
3} v)AF ZZA]-S Hanks’ balanced salt solution (HBSS; Gibco,
USA)S.Z 1:9(0.5g/45mL)7F FA A5t opysta, 1
b oS 0.45 um syringe filter2 oJ3}ste] vlo]Hy A EH-&-
ABE 2 AFESI ). 39 A|2= fathead minnow caudal trunk
cell line (FHM)3} Chinook salmon embryo cell line (CHSE-214)
o AE3ste] 15°Co| v F3tH A A EZH A E T} (Cytopathic
effect, CPE)E #&3s} ¥}
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A Hj R A4t RS A7 A ey 9 Ay
s EAL BA3}9 1, internal transcribed spacer (ITS)-5.8S
71N EE BAstAT A Fei= &
of 251911, API 20C AUX kit (BioMéri-
eux, France)& AM&sto] Aol wel 53X E (assimilation
test)= AAISFATE A#2 DNAE Proteinase K€} phenol-
chloroform &8-S AFE35}e] B85} 1L, ITSS (5-GGAAGT
AAAAGTCGTAACAAGG-3")2} ITS4 (5-TCCTCCGCTTAT
TGATATGC-3') primerg& A3} polymerase chain reaction
(PCR)S A A|3HAT (White e al., 1990). PCR ¥H3-2 30 mM

KCI, 10 mM Tris-HCI (pH 9.0), 1.5 mM MgCl, 250 uM2] 2}
dNTP, 1 U Taq DNA polymerase7} 3= o] gl E£3-& (PCR
premix, Bioneer, Korea)o] 20 pmol®] Z} primeret =%
DNA 1 pLE #H7Fsteo] AASHTE. 9h-3-2 702 95°ColA] 5
EZt pre-denatureA| 7] &, 95°Cof|A 1&7F denature, 55°C
oA 187} annealing, 72°CO| A 187} extension -2 30
cycles& R PA|7|aL, 72°Co| A 587 post-extension 3}
o PCR & A= 1.5% agarose gel ©]-8-35to] 21314
11, gel purification kit (Bioneer, Korea)S ©]-83}] A &
ABI PRISM dye terminator sequencing chemistry (Applied
Biosystems, USA)E AHg-5to] 971498 Bastsch. 24
H 714 €2 national center for biotechnology information
(NCBI) GenBank9] blast £4& AAJste] 7|&o] H1uH A
wE3} Bl st

FANE S HFE =R < SDA Hljx]o]
3~TUZE HiSFR -, A Fof WHoE T AHE 23] A
Atk AF 1914 FANE] AF 925~1,750 g, A%
41~49 cm)E 2 12.5~14°C, BT 25%:2 A E 36
E X 2700 247k 23utE ] =85 &, 171 xRl Xt
S ZZA7 AR 500 g (U5 107~3 X 107 colony forming
unit (CFU)/g)y& 2¢ 7HH o2 FAfFolof Tt (dd
), &2 1789 2= A vEF AR 500 g2 A< 5
U3 HHo R BT (H2). Aole 4402
A oF 123]4) 4297F ARSI, 1] 1914 RFAAS &
Zste] B3 gk 75 gelstginh. A9 20 FAAS
o] (A& 700~1,640 g, A 35~48 cm)S 5L 13~16°C, 4
B 5E 30~32%2 FAH 38 = 27l 242 20ut 4 4=
43 5, 1Y R AFE FHAZ ARR 200 g (14X
10'~2x 10’ CFU/g)& 2% 7t o2 RANEofo] Fosty
T AP, b2 V1Y 2ol A vEFE AR 200 g2
et FYg Yoz Rosigth(d2T). ddole 44
S 2 (1Y oF 243]A) 55U 7F ARSI, 1ol 194 o7 S
e Bt BER Ivt K75 FRlska.
= AFoE 2F st oF E YR F
AWF FFE 2
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20149 AFE] GAT G4 224 FAFeI ez
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Fig. 1. Diseased rainbow trout showing abdominal distension (A) and
distended stomach (B). Scale bar=5 cm.

gt §og 9 FFsA. 557 FE A= 34
o2 HAERA] ghgkom, 25 o)At AES FAMNE =
1~4%of ¢F 1~5utg]7} @MH%J-, HAz oF 17 A &5
Atk Mol ER AvrE AlQstas B ol S4S
HolZ] oFgtth(Fig. 1A). s HAF A3}, =& JHAlolA £17}
AsHA BAE o] AU 9 Wil dd Ed0] 7H5 A ¢
Ach(Fig. 1B). 7+ Z33 Y&/ A7|= ¢ o= Q) ¢
HhElo] QI F SFo] WEE T o4 At T 7
5—01] °1°M o} FollA HAst= BT (FYUE: AT
%, Y3135, bloat, water belly, 2 AFo|A= PSS
S’-i ’é‘%‘ 32 #71%h9Y 94 ST FAFSHA T (Hatai and
Egusa, 1975; Staurnes et al., 1990; Meyers et al., 2008). &
tdo 2 B HALE AAE A, 718, Al 2 ol
A= HAEEA g2t (data not shown) FHE $19] &=
oA t=o] Xto] 2 HUk(1¥ ZHA: 7,840 CFU/mL, 2
W 7HA): 1,120 CFU/mL, 3¥ 7HA: 7,200 CFU/mL, 4% 7|4
4,000 CFU/mL). 72 SDAOA 49| 98 AL el
W $ith (data not shown). ZHA Hg J&L dAnj4d o2 HF
3t Axh, FLE (n=10, 5.5 (4.3~6.7) um X 3.6 (2.9~4.3) um)
EE 9% (n1=10,29 (24~3.1) umXx29 24~3.1) um)9 &
27F WEE QT (Fig. 2). 2913} 49 AAZRE Eeg 2o
A & 7292 22 1708 & A Eet £ (&2]5: RF2, RF4)
ITS-5.8S IDNA-ITS 29|12 el o2 8 PCRE AA|sH A3},
400 bp (RF2)€} 700 bp (RF5)2] PCR AHzE©0] &1 %3]t} (data

o

fl

Fig. 2. Morphology of yeast (Candida sp.) from distended stomach.
Scale bar=10 um.

not shown). PCR AH&& AHE-Sto] d7IAES 4% 23, +
% B% Candida sp.2f 99%2] 4544S UEFY It (GenBank
accession number: KY563722, KY563723). API 20C AUX
kit AH&3to] RF2¥ RF49| F3Har-85 FAARE 23, RF2
+= D-glucose, methyl-aD-glucopyranoside, D-cellobiose,
D-maltose, D-saccharose, D-trehalose, D-melezitose, Adonitol,
D-sorbitol, calcium 2-keto-gluconate, N-acetyl-glucosamine
of & BHgstol C. iusitaniae®t 99.8%9) 3EHE UEH
%1tk (Table 1). RF4+= D-glucose, methyl-aD-glucopyranoside,
D-cellobiose, D-lactose, D-maltose, D-saccharose, D-trehalose,
D-melezitose, D-raffinose, Adonitol, D-sorbitol, N-acetyl-
glucosamine°ﬂ FAd 9rS3t C. spherica®t 93.9%9] 54
& HEISIEL o9 B3 9ot BRI Ra 9y 3
2 2Zlow, BAE o WEEolA I Candida sp.7}
BelE A8 B, Aol AR ABYETL 2
2, =2¢0], ula FollA EiE v} ¢t} (Hatai and Egusa,
1975; Staurnes et al., 1990; Meyers et al., 2008). Q2o A=
APFFFI Yolo] WHA 94 out APYFFIL
Hol= HAY ¢ HEENA Candida sakeS £33 o™
(Hatai and Egusa, 1975), A AQl azalomycin F& $J345
Tt ol A (BH)ol Fostd A=dE 4 vkar B
%o} Qlof (Hatai et al., 1974), Candida sake+= 133553}
HHEo gl& Aoz FHH U

2 dFoA = BEE H=5E ¥ Candida sp.7t 9173
A5 B0l JeAE A A, M (Ew F
= 25%0%F 30~32%0)2 A 591 Ex| 400l Candida sp.
£ A7E 2% HHo =2 AR A 424 o] Fofdt & 9
B 7S TS 25%2] 9& sEolA= AE oA

>
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Table 1. Substrate asslimilation by 2 fungi from distended stomach
API20C AUX assimilation

Substrate profile code*
Isolate 1 Isolate 2

Pentoses

L-arabinose - -

D-xylose - -
Hexoses

D-glucose + +

D-galactose - -

methyl-aD-glucopyranoside + +
Disaccharides

D-cellobiose + +

D-lactose - +

D-maltose + +

D-saccharose + +

D-trehalose + +
Trisaccharides

D-melezitose + +

D-raffinose - +
Alcohols

Glycerol - -

Adonitol + +

Xylitol - -

Inositol - -

D-sorbitol + +
Organic acids

calcium 2-keto-gluconate + -
Amino acids

N-acetyl-glucosamine + +
Identification Candida iusitaniae Candida spherica

Predictive value 99.8%, very good 93.9%, good

*Results for 48 hours are shown.

g 10k} 7F H AR $l T (data not shown). H AR} o} AYEof B
5 gutat 9 % S-S BEEA ¥4t (data not shown).
30~32%09 FE sEANE AAFY 2T BT HAE=
AAE B dgron, BE AN B3 Bukn 9 B
Z SAL IEE R 43ttt (data not shown). Candida sp.& 73
T2 B & YUWE Candida sp.7F FAHA=AE st
71 f18l, AbR Fo] 3 2A17F 9 1o e AlFolA A
Holz Astel 9 Wel AF4E 24T A 28x10~
2.1x 10" CFU/g (B8 5= 25%c°1 A A3 FA7H4012] 9)
9} 1.6~4.9%10°CFU/g (B8 B % 30~32%0°)| A AMS3F 2
A 7hE012) 91)e) Ztol &= = ATt (data not shown). 0]
25, BRE 9 W&=olA 2= Candida spi= FA7N
Folo YT W FHo] W& ALer Amd
ok @71 doldt ool A WA= ABFFTFTL A
2 B3] WA QA GARE =2 9o] ¢ w|=oll A= HHE
A Ao o3 WAYsttk= B 17} Itk (Staurnes et al., 1990;
Rervik et al., 2000; Meyers et al., 2008). Rorvik et al.(2000)
AEZZ o3t 2Ed 20 93] BFFFERO] WA
3 AEA o2 ZHE T Meyers et al.(2008)2 A2 el «

A AR Fotel AWYE T B
Q1jo], Fx| A dof ol A AT SIBY
5o ulges Qo] s BT 2
oh £ ATAE )N Heo 5 A
A Agolol A SIS T AT AL AT

2 o
B ATOIAE 20148 AFE] FHT FHFIA 2
A& 39 RASOlol A BHPHO R QI3 oF 10%2] 3

AL SRS T Mol BEIL Bukslo} 9w 97} Alsh
A WAo] itk Ay A4 A, 718, A, vho Ak
A2EA pgrovt BAR el A T4 Candida sp.7t )
=9I}, Candida sp. & AHE3te] 79 AV S AAE A,
B2 ARONA HAZL WA UG 9 B FAo] B
=)%) gkob Candida sp= £ Ao] U2 WAA 7} obd Ao
2 A=Y B ATAE el Heoz F4 A
BAF G elA Y WHZFLo] WA 2L skt

Al Al

2

EE2 20169 FHART Aoz A=sdHstrle
AZHLY AL ot LRAHJAFUTHFAAN 019 sjdef
oM Aad A TAAF H A Wt A,
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