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A Falsepositive Reaction in the Indirect Fluorescent Antibody
Test for Renibacterium salmoninarum ATCC 33209
Caused by a Pseudomonas sp.

Mamoru YOSHIMIZU*!, Rongxing J1*!, Tetsuichi NOMURA*?,
and Takahisa KIMURA*!

Abstract

During the routine examination of matured salmonid, the BKD (bacterial kidney disease
of salmonid) positive antigens were observed on the kidney smears of matured chum
(Oncorhynchus keta) and pink salmon (O. gorbuscha) returning to Shari River. Signs of BKD
were not observed in these fish and their progenies appeared to be healthy. An organism was
isolated when the screening was done for the BKD antigen by indirect FAT among the
colonies grown on the KDM-2 which was inoculated with the kidney tissue of pink salmon.
The isolate was classified as Pseudomonas sp. but which was found not a BKD organism,
however, showed a positive reaction with antisera against Renibacterium salmoninarum
ATCC 33209 by FAT. The shape and size of the isolate were similar to that of R.
salmoninarum. Therefore this isolate could not be distinguished from BKD organism by
FAT. The isolate did not show a positive reaction in the coagglutination test and gel-
diffusion test, and also did not show a reaction with anti-serum against the different strain of
R. salmoninarum (Otobe), and partially purified IgG of anti-R.salmoninarum ATCC 33209
rabbit serum by FAT. The positive reactions on the kidney smears of chum and pink salmon
with FAT was judged to be a false positive reaction caused by this isolate.
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flie D HEIRESISNTWAES, FELIZMRAOEAIZIE coagglutination tast 7%, REHADBEITIZENL
itk (FAT) oA »SEE L2 & 284 L TE 7% (Yoshimizu and kimura 1985),

HALALHES, ACHEiEC 51T 2 HIPBADRIFARA RILO MR H 72 1) 19844 5 & BKD RE RO P4 »
FAT M & DRIBAICHETEL TE 120, £0RBETIISERI BN O AT, £ 72 RER W 04
B LA T 7 2 ABAD, B R. salmoninarum ATCC33209 R 2 72 FAT THyE & 42
iz, L L it i B ICRZE 1L 2 <, T ki T L RO LREAUC BKD Ic & 2863813882 &
NP EAFRBIZEETSH - 2.

& Z 5Tl BKD JR R Renibacterium salmoninarum (234 240 % B\~ 72 FAT Mk TEER
G LR 77 LMBEME O FEHME S LT 5 (Austin et al. 1985), LEDOHENOHF»B LA T
7 e ABEHRICRLND Z L R, salmoninarum ATCC 33209 RFMiE & FAT M ©RIGHE 4 %
L2 BUR A R, salmoninarum RS L2 T 5728, KDM-2 841 (Evelyn 1977) % v, &
BG4 & 25 R salmoninarum |358EE 0T, #i R. salmoninarum ATCC 33209 5 5% i i & %
ERIGMIEZ R 7T A oEEE 2 A 5 Ml s nre,

AHTIE Z O R. salmoninarum FRILTE & FOGHME# R L 2B oS BERIRE X 2ok, £ LT
MR R I DV THE T 5,

RERIHEL & 5k

gt BKD & | 19844 9, 10, 118, 34 95 L 108 1o, SHENICH il n gk E%
Wt 7722, #77 F2ABIUTrE260ROEMER & )88 2 mEAKICH L REMEROMRIC T B
EKEICAX, B TRBEBRO 8% 274 F7 7 2kEIcRKL 2. KEEE®, FAT Mgk (kR
b, 1986)ic & ) BKD REABOAMEBEL 2, 2512, 1985F1IAH T 7 P v R60BZMNRIC, BO%
A DR & il 2 BV TH MO 8% KDM-2 (Evelyn 1977) #h#&E Iz %KL, 15CT 3
MR #EFE L BKD KB 028 % A7,

#t508 . BKD R & L T R. salmoninarum ATCC 33209 #k4 L 1 IG 8401¥k %, F 2tk itz k
NAHT7 =2 Bl LM SK 8501%k o 3 #k2 ARk L 72,

HEEAMIE © Pl & L THERMD R, salmoninarum ATCC 33209 #k35 L 1* Otobe #kic X3 2 RFEH M
7 &5 O _REEH R, salmoninarum TR MTEOREZE 5 HE 1gG % AEBICHE L 72,

ERBRABEOREE, RKEABRREES & U4 VRRERG | & BB R McFarland No.3 iR
ICHBM L 2R E o R L= ) SRR BRI 2 FRL B2 S R/m2, 37°C T2 MG, S5ic
0°C T—HERIG & &, BEHRATRD b 7z MO Bm A IRE 2 KoM & L7z, kEBEERIES Lo
MILHEBCG I A D (1986) D H Iz & - 72,

SEEEOMRIRE | Ak KDM- 2 88 EiIciB L7229 =—o 9 b# R. salmoninarum RRILEIC &
HFATHIBERIC L D RIGHIE L o/cou=— 2898 L, MoBE% )R L oM ESK-8501 %1572, 4
MEIC>WTIIHERY, 7700, WY, E$E WEORRE ILo—20mbREEYE, 5270
— Lt X —ERNFELBEL 2,
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f& R

HENOY S4B EUHT 7 F2RO FAT ML L 5 BED BRERR | 19844 1 £ (1985444 B 1238
LI NERP DY 2 TR, #TT7 =R, T OBMBHER % MBI R. salmoninarum ATCC
33209 FAEM I * AT FAT Mo L 2 BKDBELERL 72, #HRIZE LISRT L (T, 19840+
779ABEUAZ 7 =AU TH 1205 Yo T0RD 7TRYERIGHIESZTL, 1985FEnH 2522
[ZEETH 7208, Y TR 2R, #77 F=ATL0RPI6RBR R IEHME TR L 72,

®1 #MENOVZIF2R - HT7F2ABLUY 0 FAT M##ikic & 2 BKD sy
Table 1. Detection of the BKD antigens in the kidney tissues of matured salmon collected at the catching
station of Shari River by indirect FAT using anti-R. salmoninarum ATCC 33209 rabbit serum

species sampling number of specimen

of fish date employed BKD positive*
masu salmon*! 5. Sep. '84 60 0760
pink salmon** 27. " 60 0.760
chum salmon*? 29. Nov. » 60 7760
masu salmon 3. Sep. '85 60 0./60
chum salmon 16. Oct. » 60 2,760
pink salmon 7. 60 " 16/60

*1 . Oncorhynchus masou
*2 . Oncorhynchus gorbuscha
*3 . Oncorhynchus keta

KDM-2 & (IcHHIRL 2R =—@ FATMERIC L 2 R 2 ) —= R D 1985E11BDH 77 F = A
2T LEERME B BHRIEA Z 72 FAT Mi#EEEIC £ 3 R, salmoninarum HRORFE & iz, KDM- 2
& 7z BKD REB 05 #E %2 KA 7. R. salmoninarum O 2 v =— % EHHBla v =—a FAT
MiEEIC L 2 A7 ) —= v FEREP R 2 ICTRL 2D, BROBKERICE TS FAT BE13EE D KDM- 2
B EICHBLL 12 2 0 =36 WM, R. salmoninarum PN GH, MELRLLLDR5 30 =—
TH -1z M R. salmoninarum ATCC 33209 K FRMiff % A7z FAT Mg & ) RGBS 2RLz200=
—I3AK NoSdlc Aozl an=—DA&Th-72,

S REE SK-8501 MR | FAT Mi#sikic k2 227 ) —=> 72 & ) REEHE % 7R L 72 ik No .54 stk
SK-8501i3 7" 7 s fete a2 HT 5, KEZ0.6~0.7X1.0~1.5mmDERETH Y, Kovacs O+ X
F— R, 7V — 2 %8BT Pseudomonas J&I2 53 S 1, R. salmoninarum & (W 5 h 2 R 2
M TH -7z,

2 REEE SK-8501 #kon Ml A9 MR | 2 Bp SK-8501 #hod mififaoitk 2 F 312/ L 220 SRR L 228 R.
salmoninarum ATCC 332098 L UF Otobe #hF R MK 125§ 2 EREELBAM L K €D R. salmoninarum
ATCC33209%ke> 1 1 6408 Lor1 [ 1280icxt L SK-8501#ki3kiz 1 @ 8LLTFTH =72,

PRIz FAT M#:: T3 R. salmoninarum ATCC 332093 L OF IG84014k 3 g5 L 72 0 M i 3t 1o B G 1 T
& - 72 4%, SK-85018k i1 HT R. salmoninarum ATCC 33209 MLif & A FGEHE % 728 L 72 4%, #i Otobe # I i&
EIARIGEETH -7z, S HICHFERERIES L U7 VR TlE, R. salmoninarum ATCC 33209 3
& O IGBA01#R I Bk L 72 1 1 i 2% 1 B IGIE T & - 7257 SK-85018k i WML b FUIGKEIETH - 72,

S REE SK-8501 BRUR MR EM | 7 HER SK-85018k FAT Ml#Eikic 3517 2 HIGH RO S sE i+ %
41ZR L7z, 100C30Gnmasic & N EGIEMEEE 2D, REHERSBRETH 22 LD L T - 12 A7,
BAREA 2 AREEL 254, 30MMOBETL HIEX LT 22 LidikEh -7z,
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R2 AF7F~A0BMEMEEEL - KDM-2#cHB L oo =—D FAT M#iEic ka2 7)) —=
> TRER :
Table 2, Screaning of R.salmoninarum by indirect FAT among a colonies growing on KDM- 2 medium
inoculated with kidney tissue of pink salmon collected at the catching station of Shari River in
November '85

fish No. number of the colonies
show the BKD grown on looks show the positive
positive*! the KDM- 2 similar to reaction with FAT
medium R.salmoninarum
7 =30 0 0
8 =30 0 0
9 =30 0 0
10 =230 0 0
11 =30 0 0
14 7 1 0
16 =30 0 0
27 4 o 0
45 3 1 0
46 6 2 0
47 6 — 0
48 4 — 0
54 6 1 1 (SK-8501) **
total 13,760 =36 5 1
*! _ by indirect FAT using the smear of kidney tissue
*? [ isolate employed for following experiments; Pseudomonas sp. (SK-8501)
*3 TBE® Pseudomonas sp. SK-8501#k o il i 2 a4k
Table 3. Serological characteristics of isolate, Pseudomonas sp. SK-8501
anti-R.salmoninarum rabbit sera
ATCC Otobe ATCC Otobe ATCC Otobe ATCC Otobe
antigen 33209 33209 33209 33209
agglutination indirect coagglutination gel-difusion
titer FAT test test
SK-8501 @ <8 + = — —_ — —
R.salmoninarum 640 1280 i + + + + o
YT b NT4 “NT + o+ + 4 +  +

*! " not tested

RS @A R. salmoninarum ATCC 33209 =74 ¥ Mm% & SRR SK-8501 & » FAT R 51 5 &S
S MER SK-8501BRD LB, KL< ) VIEH, & B\ IZBIEERILEL R. salmoninarum ATCC 33209 %
R iE 5 & OB R. salmoninarum ATCC 33209 v7+4 X i DEkZe 5 1gG & ARG £S5 ISR L1, 4
BERDAER, R=)) SR, MEFER % MV RIURIEIC L 5 T FAT IS X 2 RBHIZINE L 2t d 5 7
%, i R. salmoninarum ATCC 33209 74 ¥ i i OBE 518 1gG & o FAT Iz & 2 BUG I3 & % » 72,
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R4 MW Pseudomonas sp. SK-8501¥k4HT IR o #hie5E 1 W% 2 W R. salmoninarum 35 M
Tabled. Heat stability of Pseudomonan sp. SK-8501 antigen 5 & U Otobe ¥R 7 M% % B\ 1
FAT reaction®" FAT M#%(c & 3HBNH 5T b2

taatad i Bi2FBEFZOBEKD BRENKE

heat fixed*? 1985E11A D 4 77 b = 2 DB S HE

5 sec + Az o w T HEME 4% E R

10 sec + salmoninarum ATCC 33209 % 5% i i

15 sec e IgG # & U # Otobe #k % 7 if i % F \»

20 sec = 72 FAT MBI & 2 B & R A 7 kR

ot e EE6 IR, BRLEHT7 bz
b * No 1 ~300 BMEHBAD 5 b, L

*'": with anti-R.salmoninarum ATCC 33209 rabbit serum PTMBTRIERIEE TR 72 8 Mikix
*2 ! by flame AU B L 22l TR et & A

2Pz,

=1 =

Ve AMOMBIE BB, TOEE L L ZREEROSBEOEBIES HEYiz, 197645 & HLAL
H, AGHEE 12 517 5 FRIPBADIRFARRE RO WA 2 LM L T 2205 198445 & 134 o BHUIE O A1 14
BN (BKD) FRIEE® 2 @A Sichn 2 SR A0 BRBHEA % ER L FAT Ic L 2RE2EML 72,

Z OB TIBIEM BN DY 7 HMaD, FLRBRERTNOY B Lh 57 b =285, FAT Mgkt
BKD M & ¥ S iz, Lo L lARELIC BIICHEIR 2 <, 2 0BROMKERE T L IRIIBbHf I BKD
LI MESNTHFTRBLIERTH - 72,

TITRENDF T BEUAT77 b2 Bl IZR oM 2 2 b5 BKD RRMH & FAT MR IG
Mt 2R L 2R R. salmoninarum BE» &, KDM- 2% B REROSMBLRAL L 25, R,
salmoninarum |33 MEE T, i BKD R RM T & SEFGHMIE 2 TT 7T 280 EEME 4 F T 2 MliH
S iz,

N7 LPEWTHEEMEF AT 2 M SK-85011, K& EA90.6~0.7X 1.0~1.5um T, BRic2RL T
f1E L FAT T R. salmoninarum L EZH T 5 2 L I3EBETH - 725%, FOM®2 b Pseudomonas sp. (245048

RS LSBT R.salmoninarum  ATCC 33209 7+ X il & 578k H
Pseudomonas sp. SK-8501#k & @ FAT Mifikiz 5142 Kt
Table 5. Reaction between Pseudomonas sp. SK-8501 antigen and

IgG of anti-R.salmoninarum ATCC 33209 rabbit serum by

indirect FAT
: anti- R.salmoninarum ATCC 33209
antigen* rabbit serum
unpurified IgG
R.salmoninarum + +
ATCC 33209
SK-8501 + it

* ! living cell suspension
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®6 WELHTEI R.salmoninarum FRRMEE K U Otobe FRFE R M K+ A
Wiz FAT Mi#EEIC L 28BN A 27 F =2 BEHEA D BKD fid
DGR

Table 6. Detection of the BKD antigens in the kidney tissues of matured

pink salmon collected at the catching station of Shari River in
November ’'85 by indirect FAT wusing IgG from anti-R.
salmoninarum rabbit serum

number anti- R.salmoninarum rabbit serum
of fish ATCC 33209 Otobe
employed unpurified IgG unpurified
30 8 0 0

BN R. salmoninarum X 1L IZREDMETH 72,

M i I 12 L 724 R.salmoninarum ATCC 33209 3 & (F Otobe ¥R R i 1= 5 L THESE I %
FE, FAT TL 8 L 7280 BKD R MiED 5 b ATCC 33209 ik & D AFGMEZE R L, LFEEER
R 4V N T R B T L T i 3k 1 BB Td - 720 MR ICIITRE b - 225 BEW SK-85010 4
W, s CFEHE, IMBTEE & F v 2RIIERIEIC £ - TL 8 R. salmoninarum ATCC 33209 FKFE MK & 7
FAT icB 12 KiEtEIdEE L b 572, L LT R. salmoninarum ATCC 33209 R L& DEiZ 4l 1gG
THRIEE2REL Hofze TOEBIZOWTRBENE ZATHTHY, SERHTLILBENH D EFEL
51 %, SK-85010) S IHLIR 12 B8 T d - 72 2%, 8K A WV 2 BEIEAR O KRB 8 DA 30H Mo & -
TLHEMHFREE L, A8 & R salmoninarum & DXHIZ1L, Otobe BricH ¥ 2 HiMmiE AT 5 », H1 R.
salmoninarum KR MF O E IgGC 2 A VI LBENDILZ EXHr LU -7z, b EDHARMK R
salmoninarum 1gG 2B HEFZ2ZERL - OE2 B2 ERETLABEIILIGEETH - 2.

TOESIHBENOY B LA T 7 P2 AT FAT Mz & ) BKD Btk & 4% & iz Hiliiz, BKD
B EE R. salmoninarum B T7% ¢, FAT TRERIE %2 RT Pseudomonas BMBEHRTH S Z L #H 5
pERD, ROHEBEE LRI LN,

%, AHED BKD#ETIE FAT THLMICHEDRL 2 W D0 OME»RIGHIEZ R T I L H 1,
Austin (1985) & FAT TRIGHHE 4+ RT 77 oBEOME L+ THL Twb, 5% INLOME & R
salmoninarum k& O MEFABFEICOWT LRI TIUERD B LEZ 5,

& Lz

AWRDBATIC N2 ) RELREOREES & CRBHRIICER L2 SEEE R > TRV LBES T - &
T BRI B RESE, WOFKKS L OCFEBBIREALZ &5 OIS ALHEE S 1T - 33 MR 2
LA RIS R, SROBAKS L UREIRSBIREALICHR CRMEB L LT 5,
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