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ABSTRACT—Detection of antibodies against
Renibacterium salmoninarum (R.s.), a causative agent of
bacterial kidney disease (BKD), was conducted among
apparently healthy fingerlings and broodstock of masu
salmon Oncorhynchus masou. Antibodies against R.s.
were detected from = 50% of fingerlings in the hatcheries
with BKD-histories and R.s. antigens were detected in
some of antibody-positive fish, but not from those in the
hatchery without a BKD-history. Although returning
broodstock examined within two weeks after introduced
into the hatchery showed all negative for anti-R.s. anti-
bodies, 33% of those in the hatchery with BKD-histories
became positive after two months of rearing for sexually
maturation. Monitoring specific antibodies suggests that
R.s. infection-cycle is completed between fingerlings and
broodstock in hatcheries having BKD-histories.

Key words: Renibacterium salmoninarum, Oncorhynchus
masou, bacterial kidney disease, BKD, anti-
body detection, ELISA

o FHEEOME T E S (bacterial kidney disease:

BKD) o%41%, ThFTizdek, I3—av8, HASB
FOF) ¥ rRHUETEE ST, AR5

AR AR A B K E RS e
* Corresponding author
E-mail: yosimizu@fish.hokudai.ac.jp

© 2006 The Japanese Society of Fish Pathology

#T® % Renibacterium salmoninarum (R.s.) (&, Jk&
ko 7 T A MEER (0.3~1.0x1.0~1.5um) T,
ZORFHAE MO TEL, 20 =—BR T TIIEF 2
L FoR e gL, REkEGEA» 505 Tl 4
F AU EORR2ET LI LB H 52V, 2D720OAHD
ZWHCIE, HOEPURE (IFAT) SofErmFEY 2
PCR % 0% %E%%miﬁm%mths@ﬁm&#
ZHEN TS, F72, MEHOHR.s. PrkORHIZ

0 I Ras. @ﬁﬁ%mmﬁﬁmm}%v‘éﬁiwﬁﬁ
EhTws’,

DAENZBIT S BKD OFIFAEE, 1973 12 dbiE O
< A J A’ Oncorhynchus tshawytscha T, ZD#%¥
YW O. kisutch % POMCAEM T AR D S, B
T HAZHOY 7 BB EL TW5E, DAED
Yo - < AWFHFZEIIBWT, Y27 5 <A O. masou 13
JuHy O. keta \Zk CHGiExt G e LCTHIFE S L3 25,
TR HOWALY B L ORAYTHER DY 7 7 < )
T BKD IC X BPETESED H NI > Twd, K
e TiE, H27 9~ AIZBT S Rs. Btz 521
T5720, WEBIUHEREDOR LS 3 AT
DY 7 T3 AL B L OHEEIRIN L 72 B 2551
IFAT I2X % R.s. Wutgids 72 & ONC ELISA 12 X B3 R.s.
PURORA A 2 FEME L, BEHMNICBT 5 Rs. BB
e %247 > 720

mRETE

A AIZ20034FE 7 ~ 9 HIZHF T, BKD FEARED
MEVRLH A B X ORERDOSH % 2 HFTOMILY B &
C 20 BICHEM Lo AB LB LY TIE, FhEh
X302 X OB ERIN L - 60 2 k3L, CHE
1L Cld, o0k, M LBifie0Rs L U EL 72
P20 2L, INS50MAIZOVWTIFAT BX UL
R ELISA 2475 726

A Wb Cldl 2 5 4E IS BKD D54 D 5T
u%wmswm%fnw%x,wwwﬂumwﬁ
B X U20034E 2% 4 A E )V bMEEL) AT BKD OFE4:H
MR s N7z B, BB XU C LI BI) 5 BKD %
ARPUTEB L CB Y, BENREC (HRECE ~
2 %REE) BEMIMBE, TAPSIE IFATIZED
R.s. 2R S 720 A BRALHG <l Bl o 3L 22
L LB L YA O fE HEELIEA 20 Km B T8
D, ThEN 2 OFHIHMEL TS, ABIU B
L5 0 AT S $RINAT 2 BB LA IS L 72 b
DT, FEEMGHAEREZITo T, CHMLL OB
#1802 D 9 H60B TR 2 HELINO S DT, %5
120 i3 2 » A ER L2 TH S (Table 1),

IFAT Ti&, F39HRAOFMBHEAZIERL, K
4%[E %€ #% Dulbecco phosphate buffered saline (PBS) T
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Table 1. Detection of antibodies against Renibacterium salmoninarum from apparently healthy fingerlings and broodstock of masu

salmon at hatcheries with or without BKD-histories

Detection ratio (positive/examined samples)

Hatchery Sampling Fingerlings Broodstock™ History of
date - - - - BKD-occurrence
Antibody (ELISA)  Antigen (IFAT)  Antibody (ELISA)  Antigen (IFAT)

September 0% (0/30) 0% (0/30) 0% (0/60) 0% (0/60) Non

B September 97% (29/30) 0% (0/30) 0% (0/60) 0% (0/60) in 2003

0, 0, 0, *2

c July 50% (15/30) 7% (2/30) 0% (0/60) NT in 2002, 2003

September 65% (39/60) 5% (3/60) 33% (40/120) 3% (3/120)

*1: Broodstock from the hatcheries A and B were subjected to ELISA for anti-R. salmoninarum antibodies and IFAT for R. salmoninarum
within 2 weeks after captured, while the tests for broodstock of the hatchery C were performed at 2 weeks and 2 months after

captured for their sexually maturation.
*2; Not tested.

S50RF 1AM L 7290 R.s. KA B L O FITC BEakbi
¥ Ig 7' # Ifi{E (Dako, Denmark) THLELL 725 KW\ T,
7)) VR (90% glycerol — 0.5 M sodium bicar-
bonate buffer, pH 9.5) TH A L 7=, #OUBEME
(BX51, Olympus) TH#IZE L7z, %&b, HaEid1,000 £
TCH0ME MRS L, Rs. %2 Bk LiERE I N 0%
Btk & L7zo —7J7, PUfkiil ELISA TlX, KDM 2 5%
'O THFE L 72R.s. Tokd6kk GBI BKD %ifiHisk)
DIMEIEE (100°CT3020M) ZHi & L, Yoshimizu
etal'” 3 X UNishida et al.’? O EIZH# L, PBS T40
RCHR L7247 I < AT O Rs. fufkz it L
720 ELISA Fi<4 7 a7 L —k (Greiner) ~DHLJ5 [H
FEE37°CT 1 BATv, S L — FiEEi E L T0.05%
Tween 20 & PBS (PBS-T) #, 7uvy 7 & LT
2U%AFLINIEPBS-T 244 M, /2, 24
WELTHY 7 77X IgM RREMIE %, 3 KIMiEE LT
ARV F LT —BEERPLT Y ¥ g 7 4 1 (Dako) %,
EHCHEMmE LT OPD % (0.1 mg/mL o-
phenylndiamine, 100 mM Na,HPO,, 50 mM citric acid,
0.03% H,0,) %7z, Ftais % 2N Ol ¢ 1k
#%, ~4z7a7L—rJ)—%— (MTP-120, Corona) T
WA (492 nm) ZIE L, WobfEA 0.2l Lo b %
Pi Rs. PufRbEMEE L7z

BROBKIUERE

BKD 3D H 5 B W Lm0 7 7~ A Z)jfTliZ,
3029 (97%) 25huffiit ELISA THL R.s. Huikk:
WTdH o 7275, AR 4ETHTIFAT TRs. BETH -
720 U< BKD 3D H 5 C WL O BIZB W T
i, 7 Ho##& T30 152 (50%) 759t R.s. JLikE;
T, W2R25 Rs. 8 IFAT THibsh, ¥/429H®
FAETIE, 60RH39ZE (65%) AWiR.s. HufkBEET, W
3N 5 Rs. WS IFAT THeli Eh/ze 2T L, BKD
FAEEOMEN A ALY OGS0 IT OV THA L 724
B, M b Rs. PUREETH Y, IFAT T Rs. B

TdH -7z (Fig. 1, Table 1), FLAMI ELISA DA TIL,
JR Y & GBI 2 IREIC X9 5 C LW T D B 25,
B B L U C WML OGMIZ BT BKD 12 & A MR 72
BEDBHDOENTWDE I E0S, WSO E L
25 IFAT ORHRFE LT O L~V TR R.s. 124 S %
FLTnbLEEZLNZ, 51T, BKDBEERELZHT S
B b & FA R DML O DI BT 2P0 R.s. Pilk
Bk SR 2 2 RS b N2 2 b, ARPiRmL
ELISA 12X V) R.s. EHLRILOILRA TR TH 5 Z L HUR
Ehiz,

KT, SHMLYCHHT 290% 155 7201728
fazxtg L L7-biRs. ViAREHEB L IFAT 12X 2
R.s. MUHAERIZDOW TR 2% (Fig. 1, Table 1) C f#{L
Y OFAET 1% O FRIP B 602 % Pufis it ELISA 124
L7258, Minb it Res. Pk TH - 7225, FBMLY;
T2 r ABMAEEL B TIE1202 14002 (33%)
DL Res. VU EE 2D, W3R (3%) A% IFAT IZX
D Rs. BMETH o720 A B LU BIRALY TIZRINAH
MOMALRELIT->TBH T, WICHES N, iy
H B \VIIIALE N O B HIZIEE S T 2 E DN DR
UV B0 Z AR E L7z, [Mhh b d IFAT T
Rs. M SN, PiRs. kb &TRETH 72 K
FEBRAE AL, W E L7292 < AhS, iR oM
HREPIIIMESN T Rs. ([CHld 2 WIZEG LT3 C
LERTLDOTH S, Mesa et al.™ B XU Price and
Schreck™ 1%, R.s. |ZJ&4e L =5 nsiE K BATHED 2 b
VATRIELERIHET LI E2HELTVE, h
&, BRI L2 8aE o LT b F s ik TiE Ty
72D EWRBIHIC OBV VW L2 ER L, Bs L
B L7285 Rs. 7)) —H b 0I3EHELTwb L L
THD TN L NV TH LW REM 2 RIET 5. it~ T,
AWFZETH S L & 91, FIIEMAIC BT 5 m%
Pt R.s. PUARMA LTI L% OB BRI TH
D, ZOMIZH727% Rs. Bi% 2T 5, FIIMURET
AL 72 Rs. DRNBGEASIEZ 2 L E 2 BN,
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Fig. 1. Antibody titers against Renibacterium salmoninarum in sera of apparently healthy fingerlings and broodstock at masu salmon
hatcheries with or without BKD-histories. A hatchery: without a BKD-history, B and C hatcheries: with BKD histories.

bRz Twst, BKDREEREHT LY 2 5 BECHAZLTED, MELTWLIHADE L HRsAH
< AWML T, 1+ D S A FEBANO KT K SRR H b 2 R sz, F/2, oI~
e, FRIVBA D SIALIF AN OAREEY:, S 5121 1+ AR TP TV S ()15 E Ao /g
DS 0+ DFAANDKTEG & 5 72 Ris. DEGLBRDS 2] o [AE|IV MEE W1 ELoMYAZETE
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T2) ] &) WERLED, il HaD LM
DR M OO % A, Rs. OERGIRO K
VEBELTWL2OTIE2nwheEZ bz, &I,
B I3 ZAOMIERIE, T aH I RKIR IS,
HED & B Y, Rs. &Hd s WVITEREIEL A3 HHM
BEBICOR D> TWRWITREEDRH 5 2 L s, Bt
WWNTHIM LTLE 572 Rs. DEGBZM b5 &
B, B I ZAOREREEIZKE K FE5T 5D TIER
Wk EZ DL, AL O X D 2B oM I e HE
i R oFE R TS L, EERER WL o0
FHREEZHN 5D,
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