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Prevention of Bacterial Coldwater Disease in Ayu Fish Farm- [
Detection of Flavobacterium psychrophilum in River Water and
Supplying Water of Culture Pond for Identification of Infection Route

Hideaki Harada', Akira Nagae', Minoru Tanaka®, Masataka Ohta”
Masakazu Kondo', Yukinori Takahashi' and Hiroyuki Inagawa'*

Bacterial Coldwater Disease (BCWD) of ayu (Plecoglossus altivelis) has broken out recently in many
rivers and fish farms in Japan. This disease causes serious damage to the ayu culture industry. Fushino-
gawa Fisheries Corporative Association (FFCA), which has the largest-scale ayu fish farm in Yamaguchi
Prefecture, has also suffered from BCWD. For the prevention of BCWD of ayu in fish farm of FFCA |
identification of infection route of this causative bacteria (Flavobacterium psychrophilum) is thought to be
essential, but the study for the detection of invading bacteria into the culture pond has not been performed
yet. In the present study, we have investigated the presence of F. psychrophilum in river water and sup-
plying water of the culture pond by a sensitive detection method using PCR. F. psychrophilum was detected
in both sample waters throughout the year, from May 31, 2004 to April 6, 2005. These results demons-
trate that F. psychrophilum is an indigenous bacterium in the river and invades culture ponds through
river-bed water.

Key words : bacterial coldwater disease * Flavobacterium psychvophilum * Plecogl- ossus altivelis * river—bed
water *+ PCR

1 ELMBEARIETH 5, KRS T THAIZEELE

CEREFNE WD AIR  (bacterial coldwater disease) &

Inji

P, WOEOWN, BEHS BV TT TOHEKRL
FATLTHB D, RBKIBIIBWT, FH 3 EH5FRIE
DN T LERIFOFE G 126852, #n bl
SR EMED TR LBREICE - Tnd, /2, 78S
FEEIZR400DH 575, FDL0~50% CEREGKIFLFE
LTBY, TAEEZERGHEELZITT0E,

WA, TR, RIZBEE LT AR 7 ORAT,
75 LEVEREREE O Flavobacterium phychrophilum% &

HiEh s X)o7, LL, 72OEHKMSEAR
(5C) TlHFLALRAESY, 16T ~20T HFIEKIR L
BoTBY, TS RALCLLLLTEET D, O
72, T AREOEAIRE & SRR EPER L EZEZLNT
W RFOELERISELAROEM T, AR
HUCBBHIER AR T D O b %S, Zofl, THRIZBIMmR
BEAERZRT L0, HARERANCHELZEZTL0L
Rohbd, RIFLERSEHETH S Z L, W, L OMEA

=]

1% 7K RIHERI) T2 (FRRI6E3 A)

20064F 1 A18H%AF. Received January 18, 2006.

1 JKEERFEREY SR (Department of Applied Aquabiology, National Fisheries University, 2 -7 -1 Nagata-honmachi, Shi-

monoseki, Yamaguchi 759-6595, Japan).

2 MEFNHEZELFEH S (Fushinogawa Fisheries Corporative Association, Yamaguchi, Yamaguchi 753-0831, Japan)

% BRI Y FERSE (Corresponding author)



14 JEH -« 7KIT. - HH

DHEPTEETH L L, BARTOLEIHER»TH 5
Z &%, IE TOMBMRFOIRE L SHEONEL LR
BErBHL WA,

MR BV, BET LOHHERDIT & A SITHED
IfEEmmAE CUF, #EIER) 25175 o Tnd, i
NINDRFE, AMOEFESG W 7 & & | TR 7205 T 2 < Aib
Bich bz, 2oRFREISEBEN00TRBIGELTY
bHo & IAT, EEINAIEHEER O 7 L EES B
W EESAIRAZE LT b, REFES CTIIERRFI
LB ERTHS TRICETHEND D, REGHEE
EZUFT0D, DD, AR LRERIFOFHEIKD 5
NTWBED, BREEBISRIZELPICR-TBLT, BA
Bt e A T4 5 2 & IR IR TH B,

WK SERFENS BT B BEGEBA T O 8 b % 7 EER S FH K
TdH Do BTG O B CITARE 2 & ORFAKE
&LWTEKLTm%O*%KﬁﬁmiﬂHmﬁﬂﬁuh
& LR % @8 T ABICIER S A L OICHIEZEOREAD
&&mzénfm%ok:é#,%ﬁM@M@%m%fc
WK OE ) HMRFAKICES 5 2 L2 FBRLTBY, £
DKBEGWNKDEEEZTHNEZEZ NS, 2D L

O, ANCTEIE T 5 @G AR E 35 25 S 3 I RIRKIC R
lL,Em#%%hm:kkawéﬂ&ﬁﬁ%i%n
B

ARG KR BRYARBEA AT 5 Z L 2 HIg & L,
FERFOGARERE (DT, GARELIET) OfFEs
SIS A 72012, WIKE X OEKICBIT 2% KKHE
OB E AT 72, SR (LUF, o FukEmEd) &
AL, 74»9~:ﬁkﬁ%%b5viéﬁ,ﬂﬁ&f@
WA o/ 2 A, W - FEKRE DI T EMEHEL
TEHARIRE A S 7z,

2 MEBLUHE

2.1 AKREDIEH

KB OWRITE 2T 5 HEEHEA S omE? %
YR L TRV 72, BENLAIK E EboEK (2 25
BENEN2 (TORK L, BN O ZFE O EK
e R k1, 2), FAFNRIEKE RA LG
5 AT HHI20~30mBEN TV B, WARIRHEIZ0.3~0.75 #m
X1.5~7.5umORBRATHLOT ", v T WKFD
DR & ki1 % B C 720 IR R 5 xmDIEML (No

2, ADVANTEC) ZHAWT 1 EHDERZITHR -7 W
NIKISHRD TE  OMEMDERET 72012, o7

NG T

WIK X D DNAHI AT 7% o T O KT HDNAD L 720
I2, PCRETH O REELR/RL LN TER ., 22T,
HBHYN S Bt 4 A CH L EKRA O E LT 720
2, FOWERKEL.OpmT ¢ V¥ — (ADVANTEC) T2
BEHOWEBZT v, ME 22T 2 vz, Rk
ZF DO PEBRD SEARE 2 BT 5 729120.24m7 1
v — (MILLIPORE) Tl@%1T% > 72,
B A IS 5 72012, HARE P RIR

(4C) THWITEL L, FTIA Y T AT
PEATE VT OIBIRE S H 5 2 L7 Z#FAL-BEL
BEFRAL:, $abb, EBEN02umT 1LY —%
M7 A Ly (FDGAETIE) @i (5ug/me) D
WA L7 7 — AR D Ry, 4T TR 1A
EEELL,

EEER, FLGEeREELL 7 vy —E/lih<
Famm* BEOT vy —F) I %A, I 5TRL-
zol (Invitrogen) & WV THEIC L HDNAHI 21T 7% o 72,
i L72DNA% 5 >~ 7L — b & L Tnested PCREE (2.3)
12X ) EAWEDNA T IR L 72,
BETRLMZ Z2vwamKmE otk OUF, i)
12200445 5 4E31H 2 5200548 4 A 6 H F Tireyy, ¥ETLT
RAemzmiE (UUF, MIET) 320044115 4 B4
52005 4 A 6 HE CiTho 7z,

2.2 BIKIRE2

WA DIEIRTH 5 IRROES;, THOEREH
T 5 T AR AR ORI SR 72, LT
IOWP SR A 77— FEREE (TS Ty
W AW THEEL, SARRRFO#EG I —%
TR A L 3hiC, Rao=— KR TH H 2 & ZPCR
(2.3) KX hWELZ, $72, BoO—E 2 5DNAzol
(Invitrogen) % FAV:TUDNAZH#IH L, nested PCRIZL D
WARIE O F & F T,

2.3 PCRORISEM

PCRIZ{EBlend Taq (TOYOBO) %L, PCREL
32820 u ¢ TITo 72, first PCRIZIEIzumi et al. DRI
fiEvy, sense primer PSY-1: GTTGGCATCAACACACT,
anti-sense primer PSY- 2 : CGATCCTACTTGCGTAG%
W72, second PCRIZIEZDDB] accession No. AB0O780600
T ¥ ZEDWTEEET L 72sense primer FPR-1: GAT-
GACGGTCCTATGGATTG & anti-sense primer FPR- 2 :
ACGAGCTGACGACAACCATG#% Fv 7z, first PCRIZ94T



7K B DA

T14, 55CT10308, 72CT1H30n7asysn%
Y= A 757 —12T30% A 7 WiT 5 72, first PCRT
BONLEMEIVERRL, ZORPE 1 put 2570 71—
k& L, second PCRA94C T 145, 55°C T 154308, 72C
T1HOTaT T LE30%HA 7 WAiTo72, PCREW S 1l
BITFTUIATUTA FO5ug/meEINDL.5% T Ha—
ATFNCTESHKEL, T YALNIHR—F—I2LYPCR
) AR L T2,
3 &% =R

20044E OHEEF 1 I i7h O ASFE I B L OHEEF 111120 & D3R
UG ARAE L2, 2OFER, SKRERTH 5 56ROE
%, THOREAETH (Fig. 1) fEEH5 A30H2» 55
Rahiz, InoOWKFEREET AT LIEPCRETH
AREADRELIREL 26 25, 5D 4 AR TRETE
RBT, 1EESBEERIDAR Lz, —7, ERoMEn
7 AE 5 AR 2 RS E RS 2R L, SRR TRk
MRIEER Lz, D, 6 A14H & 6 A20B ICREOH »
TN T RT R , REEIT R o 2R, EREAT 5 8
R 2Tl RIL 2 7R L, JERO N 18EE D & 4 18
EAmBEHRIEE R L, WEKPBERERIEZRL 7

15

(Table2), LEDZ &5, 200441213 5 A30H AL
Bt O BIEH O 7 LSRR L, L Tw
B I EDHERAE T,

RPN O )I7K B X OB IR A b oK 2 B8
BENFREOA M2 FHETIZ X » THER L2, 208
B 20044 5 A31H7 520054 4 A 6 3 F TOMIIKS &
UHEKRDRH > TIKD HIRIE 1 ER %8 L THRFED
fett &7z (Table 1), ZOMERFD20044E0 5 A31H »

Fig. 1. Typical symptom of bacterial coldwater disease
(BCWD). A, Ulceration ; B, flare. Bars=2 cm.

Table 1 . Detection of Flavobacterium psychrophilum in Fushino river water and supplying
water 1 and 2 of culture ponds from May 31, 2004 to April 6, 2005

Detection of Flavobacterium psychrophilum

Sampring date River water

Supplying water 1

Supplying water 2

*1

2004  May. 31 - + +
Jul. 5 + + +
Jul. 28 + + +
Sep. 2 + - +
Oct. 6 + + -
Nov. 4 + - +
Dec. 10 - (+)* ) - ()

2005 Jan. 6 -+ - -
Feb. 10 +(+) - (+) +(+)
Mar. 9 +(+) - (+) -
Apr. 6 =~ (+) - - ()

*1 The result was detected by the method- T .

Parenthesis result was detected by the method-1II.
—+, positive ; —, negative.

£

Table 2 . Detection of Flavobacterium psychrophilum by PCR in cultured ayu in 2004

Sampling date Number of sample Strong positive

Weak positive Negative

May. 30
Jun. 14
Jun. 29

With symptom

] -

May. 30
Jun. 14
Jun. 29

Without symptom
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Fig. 2 . Agarose gel electrophoresis of PCR products for Flavobacterium psychr- ophilum. PCR
products were amplified with the primers, for F. psychro- philum FPR-1 and FPR- 2.
Each sample was river water of Fushino river (F), culture pond water of Fushinogawa
fish farm (C) and supplying water of culture pond (1 and 2 )in January 6, 2005.
Each sample was prepared by method- I and-1I, respectively. P = Flavobacterium
psychrophilum. M = DNA Ladder contains ten discrete fragments ranging from 100bp to

1000bp for PCR products.
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