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Edwardsiellosis by Coagglutination Test with Antibody
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To avoid the self-agglutination of Staphylococcus aureus sensitized with rabbit antibody in the absence
of antigen, we determined the optimum concentration of rabbit antibody for sensitization. It was
analyzed by using three different kinds of S. aureus strains at various concentraions of antibody. The
optimized coagglutination test using the S. aureus sensitized with rabbit antibody was applied to the
diagnosis of edwardsiellosis in field and in laboratory. The presence of E. tarda as low as 10 pg/ml was
detected by this method. Moreover, it showed good coagglutination results against several different
forms of antigens such as FKC, EDTA or heat extracted antigen of E. farda. E. tarda strains, isolated
from the flounders suffering from edwardsiellosis in fields, showed some cross-reactions to the E. farda
219 analyzed by both agglutination and coagglutination test with rabbit anti-E. tarda 219 antibody. The
degree of cross-reactions analyzed was enough to apply the coagglutination test for the diagnosis of
edwardsiellosis in field. Thus, even 1,000 fold diluted tissue homogenate of infected flounder naturally
contained enough E. farda as an antigen to show good coagglutination with S. aveus sensitized with
rabbit anti-E. farda 219 antibody. The successful application of this method to the homogenate and heat
extract of tissues from naturally or artificially infected flounder or tilapia proved that coagglutination test
was a simple and rapid reliable dignostic technique suitable for using in laboratory and field without
any special equipments.

Key words : edwardsiellosis, coagglutination, diagnosis, heat extracted antigens, cross-reaction

M = stue & d¥ste Aoz 48A Sdrh o8 pro-

tein A% E7%9 immunoglobulin® ¢ ZA¥L anti-

229 S qurens TFE A XY peptidoglucan
o FRHAFOZ protein A (MW. 42,0000 HEUoj
A3 9t} Protein A€ EZY HA9 BE immu-
noglobulin® 73tA A#3ty Agely A9 immu-
noglobulin@ = IgG3 E£& IgGl 59 isotyped A9

620

gen binding site?] /¥ AFe] o} IgG T Fe
99 A8 93l Aot IFHEZ protein
A%} immunoglobulin® 2% immunoglobulin®] &4
# Agste sYole AF AZE 74 ¢oHA o
Fo4A1L e Ao & + Ytk



P4 AEY A% B BT 712AT L FA TF Staphylococcus aureus o 2 Coagglutination

Test?|'8 S ©]-&3 Edwardsiellosis® 4%

o]& & protein A EFL FAE EeF U af-
finity chromatography -1 Zol AL =Hojx 7% 81
protein AZ EH 231 U= S awrensAlT AAE
SogAz AR A F A, 5459 128 #
Ao S8 0A prewmococcitt B-hemolytic strepéoco-
cci9 serotyping (Kronval, 1970 and 1972; Edward and
Larson, 1974)%9) reverse passive agglutination =<
coagglutination L2 FEHAAVE 3t} E3
Neisseria gonorrhoeaert Haemophilus influenzae =X
Hepatitis B virus®] E8#Y A& & A AHeH
ojd £& AAE HAFI|E %t} (Christensen et
al,, 1973; Suksnong and Dajani, 1977; Rajagaplan and
Jacb-John, 1982). HIolx Yoshimizu % (1985)9l
IPN (Infectious Pancreatic Necrosis) ¥Ho]#2, BKD
(Bacterial Kidney Disease) A%, Vibrio 254 A
o] o] g U Z slide agglutination o2 HEF
43te] B3 & uix gl

2 ArdMe oF9 o o4 st HIA
o] 1& E. tarda (Kubota et al, 1981; Minaga et al,
1983; Nakatsugawa. 1983)°] specific 3 E7] &A1&
Cowan type I S. awreustt3 (Verwey, 1940)9) B9
o 9+ protein A% ZEAIZ F 96 well plate 3l
A9 coagglutination BE HA8te & £E8 E
tarda T FAA E+= edwardsiellosis B o14 ZZ o
QT E tarda® FLE Ags 7] 9 dFE 3
qom (Fig. 1) Ao oj2jd HE 39 Yol ¢
2 d 98 U E tarda strainEox F {3 2
cross-reaction® ZASIERA AFHQA F @A
o HE7hsAe E4seh

Gad-

O Staphylococcus aureus
Y Rabbit antibody

* Antigen

Fig. 1. Coagglutination test using §. aureus sensi-

tized with specific rabbit-antibody.
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Ay A4 FFF E tards 2195 Y29 WA
o2 ¥H 2% AL Miyazaki W& Dr, TAckiZ
2 43t @488 E tardat A5 XY
2o YX g 42 A AQE Wl (AF 500 + 60
29 liverE SS wiA|o] =u3te] 25T wjg7]oA
247 W FF A d9FFS oA SS WA 39
oldlgte] ¢4 WdE 3 ¥ ¥R ¥FE BHI broth
10miolA 24A17H8 2 Astel @48 A F
PBS ¢54do2 28 AHSL oA PBS &3 8
5mio)l AEEAIA Gram G4 2L £54 RALE 4
NE 3ozt FF7 e 4EEE S48 APl 2F
kit AHg3te] 2AEIYT 2AME SAES 4o
F o)3Y EA #EH "z ANE F Qe
ATCC) API identification program$ AH&-3te] ZA}L
3 FaEY 94 ¥Ed4d §x) 2 AFdA4 A
1A e dF2M Y 549 identification possibi-
lity2AE 98% o4, T testl e 0960189S &9
st AY-g AT U8 TFT broth WFF
8709 microtubed] $31F 30% glycerolS 7HetaL
~70% NN BEAA HaA FAY AWA AHEE}
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=

3. Hojef A%
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29 YA FAF 12oM AHF WolFT AP
edwardsiellosis 374 Hole WoE F3iod wiE
#Foz Ry AYYE HAs Hole IS Hd
1 YEZ7)E SS WA o) =Estgth 25C A 484
ZH W E dehd A Jeel thsto oAl APL 20E
testS AN E taordaT S 7EE U39 B
219 E tarda®t 8% 2231 WEZ7= —70CHA
BasHA AHEEA
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FKC (Formalin Killed Bacteria)v Aol wa =
AdHod EDTA 5% 492 50mgml 9 =2
AdE 20mMe] EDTA (pH 7.2) £ dgslx 45
CollA] 3047} incubation¥ 10% power level (375W
sonicator, medium tip) °141] sonicationg A 0.1
M PBS #3890 (pH 8.0)ol A 48417t BA 3t 2A)
QT €8 3% 392 AHFL 0.1M sodium carbo-
nate &3 899 100mg/ml T2 FEF 100CHA
3027 AZF 10000go0M ARt F5dE
- A3 A Y (Austin and Austin, 1989).

5. CiEalel =X
Bradford '8 (Bradford, 1976; Fredrick et al, 19
87)0] wWston BSAS ¥Edw A=z 3o

6. Agglutination test

U% 96 well plated] d&Hoz 2wy 34g g
84S 2 welldl 50 ul¥ 7133 F4] 9 E. tarda FKC
(5mg/mDE 50 ¥ #H7bste] wHGAIZT Platet
humidified chamber® 4] 647t o]’ &4 incuba-
tion A7 F cell button®] BAH A G Hvhs] M)
-5 agglutination titer24 233t}

7. Coagglutination testS It HO{ =% 9] =X

Holg Re BaH 7t £ AR A7) TA 9 3
wjo] jFste PBS 4389 (pH 720§ 71349 ho-
mogenations A3t 0.1% NaN;Z 37}5to] 4T
A B gen 1% dRE 10T 087 7Hd
33 10000 gol A 15837 AT 359 =7
o] 949 $& 8oz AL FHE 247
AEL d&Foz ¥ 343l
testo] AH8-3H¥ Tt

coagglutination

8. E7| @Az &= A2l S. aureus & XH|

100 mg/mi2 A S qurens (Sigma Chem. Co.)
500 Fakl 28 MAE (10000 5%) 1/3002
8 Ng E7| B-E tarda (agglutination titer= 16,400)
A 500 yot EFAA 2004 3085 incubation
AZFE QARest I 3593 S aureuss ¥t
Ak 3E5AL agglutinationy &2 E7] A9 S

. {}:_}\J--'H- .

AYE - A

N A4S A9y AL §
aureus= PBS 958402 2¥ HAZF 5mg/mle
Y3l coagglutination testoll A-&3tgth.

aureus®l

9. EHZE S aureusE 0|28 coagglutination
test

2} E. tarda strain® FKC, 843849 Ho] 2%
719 homogenate T 4% F& YLEY Z 50
A A" A1) S, aureus (5 mg/ml) 50 WE 22
UAE 96 well platedl Al EFAZ F, Fa&4ae] ¥
014 6A1ZF o] A&l A incubation ¥
tiond Hole J2FEE BAsgrh

coagglutina-

e ot

Coagglutination test® H3t S. aureus 2 2%

FAZE N7 S aureuss FLH EF8HA coage-
lutination testE & @ 7} $83 A2 negative co-
ntrolo]th. Table 101419} o] ZHa& $)3te] )9
E7 A& AS3td 349 ot o= FA7A
S. aureus E-2 negative controlS BAFA &t
Z S aureus 50 mgol agglutination titer”} 16,4009
E7E. tarda 219 F8HE 174 ©1 A7EE (F
3008) S|M Y FEA 500 ul+50 mgS S. aurens) &
AZZ S aureuse FHA AIhglolx %7 self-ag-
glutination®] “}ER} 96 well plate] Al coagglutina-
tionq& A St=dl ofF Lol S AU
EE 2 Ao A8 E7 FEA S aurensE T
Z A7 33 8 44 BYsta Beds 4
3 B 25 agglutination titer”} 5 ©]3t2 JER} &
ARANA AE3 S aureuse HIME E7] FA BT
g 348 5 e Y 498 ¢ 4 stk F
Ae Ae #39 FA4o et o2l self agglutina-
tione ThEA YER Sigma Chem. Co.8 FE T
Cowan type [°] 7& £L2 A7E BoFol S au-
reus®] strain ZF7} coagglutination testle F83
8471 28 ¢ 4 Uk 28ug HAFH 9 FHTF
S aweus AZE YT FAGFEY E7 FAE
AHg-sto]ok &t 96 wellol A A9 E buttond §tL.
2 #E7) A 2L S awreus F 0.25~05
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T AEY AN Fd B3 J12AT A 2R Staphylococcus aurens o 3 Coagglutination
Test”|H& ©] 4% Edwardsiellosis®] 41 2

Table 1. Self agglutination of different strains of S. aureus depending upon the antibody concentrations
used for sensitization

) Dilution rate of Wet weight of bacteria (mg/well)

Strains rabbit serum
of S. aureus for sensitization 05 0.25 0.13 0.6
100 17 - - -
Cowan type I 300 5 3 0.5 -
(Sigma) 600 5 3 1 -
100 05 - - -
ATCC 12598 300 1 0.5 - -
600 5 2 - -
100 - - - -
General S. aureus™ 300 05 - - -
600 05 05 - -

*1: Agglutination titer against E. tarda 219 was 16400

*2: Relative size of button observed with naked eye. The appeared button size of 0.5 mg/m! of unsensiti-
zed S. aureus was used as 5.
(=) means no button formation.

*3: Isolated from human feces

Table 2. Minimum detectable concentrations of E. farda 219 antigen formed with different methods by
coagglutination test

Different forms of Minimum detectable concentrations
E. tarda antigen of antigenic protein (pg/ml)
FKC in PBS 63~125"

FKC in NLHE™ 5~10

Heat extract of FKC with PBS 05~10

EDTA extract of FKC 0.13~05

Heat extract of FKC with NLHE 0.33~05

A. salmonicida >10007

A. salmonicida with NLHE >1000™

*1, *3, *4: Wet weight of bacteria
*2 : Heat extract of normal carp liver diluted 100-fold with PBS buffer (NLHE) was used as a diluent
for coagglutination test instead of PBS buffer itself.

mg/well ¥-& 23 T + AN 2 S gureusE coagglutination A F & YPL AR
10088 348 carp liver homogenate®] 8% F& &<

oot
rio

ofz] defel % HHE 22| E tarda® WF  diluent2 A4 W E ¥ Ax (86 yg/mD)E R
coagglutination test At} & 100CE 7HE3te] G2 carp liverd %8
3004) 84 ¥ E7E tarda 219 FEF 500 uet & Wele o 9WF A Fo] dFoE o
% 50mgd] HE&E A A S aureus® AHE3H 121t whole cell BES) AE0] S aurenst coagglu-
E tarde 2199 98 & Y Feol di3 HEE  tination st=dlde & 4TS WA 5T € F

2 T
BA35ta] Botoh Table 29148 2ol E tarda 219 AU E forde 219 TFE 9% FE58o 42 3
whole cell FKCE #3 %02 125 yg/ml 714 347 & o9dd o3 (05~10 uyg/m7tA ZF A
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Table 3. Minimum detectable concentrations of different E. farda strains isolated from flounder cultu-
red-farms by coagglutination test

Strains of Minimum detectable Agglutination titer against
E. terda (FKC) concentration™ (ug/ml) rabbit anti-E. terda 219 serum
219 6.3~156 16400
H4 313 3200
$4 313 3200
D1 31.3~625 1600
C1 500 <160
A. salmonicida >5000 2

*1: Wet weight of bacteria for coagglutination

Table 4. Application of coagglutination test for the diagnosis of edwardsiellosis in flounder cultured-fa-
rms

E. tarda strains and Antigens
Target tissues

of infected flounder

Heat extract Infected tissue homogenate

Normal liver+219 FKC" 600 4000~8000"
S3 Liver 600 4000
Kidney 240 1000
S$4 Liver 120 800~1000
Kidney 240 1000~2000
H4 Liver 120 1000
kidney 120 2000
D1 Liver 240 800~1000
Kidney 240 1600~2000
219 infected tilapia liver™ 600 4000~12000
$4 infected tilapia liver™ 120 1000

S$3, 54, H4, Dt flounders suffering from edwardsiellosis were collected from different farms in Korea.
*1  : Mixture of normal flounder liver and 219 FKC (60 mg/g of liver)
*2, *3; Maximum dilution rate that can be detected with coagglutination test.
Heat extract antigens were prepared from the infected tissue homogenate of flounder.
*4, *5: Liver of moribund tilapia induced by ip. injection of E. tarda 219 or E. tarda S4 (5X10° cells/Kg body

weight)
S. aureus¥t WH3302 FKC %24 frgde AW S ZE S, aureus 2 coagglutination £0i 2|St
el A B2 coagglutination] 7LE°ﬂ Z 9%S vx  sEEo{e iR
e Aoz Jeldt) EDTAR 23 E tarde®) A4 Holz ¥¥ £4¥8 T E farda strain H4,

gulde geis 393 39 v Hoh 973 4, D19l E E7)-E terda 219 F A o] UEeE

coagglutination 2#& B¢ 53199 cross-reaction®]
A€ A. salmonicida FKCE PBS =¥ carp liver 2
S gAYoz Agstdx A wh&A gol F
2 negative control?] Z#HE RAFT)

cross-reaction agglutination titer 4% HlZA o
20%2 Jepgoy C1 #5ds AY wgaA ¥s
S Table 3& 2o 32 gtk & C1 #5F< £ 49
oM E7l § BRFAYLEFE ST 2199 FH
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T AEY] A4 welol a4 Z2AT L GA 2F Staphylococcus aureus X ¢ Coagglutination

Test71']& ©]4% Edwardsiellosis®]

tHE serotypeo] A% thE 3 FFE 219 strainF 4
T3] fAS serotype UE ¥ & A% ol T
cross-reaction B He E7 E tarde 219 & BHo 2
#AANZ S aureus® ©1 83 ¢ £HE 4 #F
9] FKCol uidted AAIE coagglutination testol A=
Ueht H4, S4, D1 strain®] FKCE 219 Hohe &3
Cl Bte 84 e ALAXNFEE HAgFREA
£ 39 A4S d5std ol Ut} (Table 3).

AN H14Q Bolz2 58 #EEY €F ¥
glol A 79 23 U e Adolds F949
EAE 19 243 Ad3}7] 98t homogena-
ted tissue B 2 29 49 FEFEE& A3 coa-
gglutination H-& A 34t (Table 4). BA A7
g9 liver 1g% 60 mge E. tarda 219 strain 7t
84 homogenateE THEF coagglutination testS 4
Al 89S o 4000~80008] A Fox detection
g1 219 #FF tilapia®] AFFY A F 49
5 A A el I tilapia liver®) homogenate S
A& B 4000~12,0004 EAF=7HA]  detection
Hol B Y & AEE QA T F A A4
Z4d 9 ¥oly 23& A8AE dole 2 T
7} 219 @3] W& o 20% FE7} HoJ Table 39
cross-reaction test 27 AAFE & & YA o
TU &4 58 9F THA tilapiad] liver: A
29" 4 9AY livers H%3 detection range®
Bo A97dd Hole AW Y& E tarda AT
9 AL AALYG WoldMe £A9 vad Ao
2 3% YUk £3 219 #F2 AFAY A
moribund tilapia liver?t 60 mg9] 219 ZF7F A9 F
o2 A9 BRF YA liver homogenateo] g
PHAAE A2 H£3 A A E BodFo 997
dd Bt AQAPE Wole M2 fARE £319
Afe 23 Yo 43t & AYE 4 +
A

Z23g 4% FET FT5d vy %2 o)
Fol Mgt A& o] 249 homogenateE AMEde
ARG 227t e Aoz JeAw 7 A 531
ZAFE7t BEFE AL crossreaction BFH &
2] 9] homogenateE A8 Ao} YA JAAAL
AA UEh} 2 e A48 BYFT gl
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Protein A= ™19 S. gureus strain®] A X9 g
TAAEe2 A1 glen E3] Cowan Type I
series strain®] ¥ §X9 protein AS 7tA 1L gith
ol 29 AT A 75 WA A LA
o3 $2E9 immunoglobulin Fc *4¢ & 33}
gg 7IAZ Slde A e g3 wEA g
(Kronvall et al., 1970; Mayer and Klostergaad, 1983).
o]g) 3 EAL 0|48 slide coagglutination ZEH 7}
% Kimura (1981, 1984), Yoshimizu 5 (1985)9 ¢
&4 BKD, IPN 44 5] $&=old Burt it
B dF7gMe 7] &-E tarda A Z edwardsiello-
sisE HolE oF9 AW-Z 96 well plate oA A
A oln AFA LR e §48tax & we
AAN A z24¢ YsaA e AL 53
o2 g

%99 F-E tarda FAZE 727 AJ1E ZAHE 3F
o] S. qureus species E.5F | A self-agglutination ©] &
t 4L BAt. IR Protein A ¥A% E7 &
A9 Fc #9471 Afstn A $2¢ polyclonal ¥
A2l Fab F9< free R A HEZ oo T
& S aureus$t nonspecific bindingg AU} =& I
del 2& Fc 2971 =02 S gurens®] protein A
A9 A¢ete 59 o EY £ AL AHo|dh
agj22 23¥ 96 well plate A4 F3 9] button
BHE B7) A% B #A9 3= 2 S aureus A
¥ $EE AR (Table 1. HA3td 244
A E. tarda FKC$ coagglutination testE® A4 319 <
9 10 g ($F3H)/mlY TR 2R & 5 de A
o2 Yeyt (Table 2). 9¥&2o= BHI (Brain
Heart Infusion) brothol Al 24212t w43t E. tardas
10°~10" cells/ml) F=& UEpE ole 9 3~30
mgd $5 %S HolZZ coagglutination teste 4
3X10" cells/ml®] E. tarda’} EAslo} A Aok
g gugty & 5 9 Aotk 4% & ¥4
oJu EDTA 3% #4949 2 dd FA2& ndd]
U Aoz Jel AT $5% 50 mgY E. terda®
4% %% 3AY EDTA 3% & % 459 o9y
A& A 7] o 1mg® 05mgl 2 YEYE
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2 Table 29 & A& AF $FF22 §adH
27) oF 25~50 ug/ml 13~50 pug/mle] HAA7A s
2 EANE 58 Aotk 2y ¥4 g ox
A7 3433 Jderz AFE vae 3y o
Sampled] 3]4fog PBS ti4le] A9 Ay &
5 1008 A8 A AEeHs o 74 39 g
oAt HarpAFEst 4 Hele Aoz
Bged ol Exe Aoy duldo] aggluti-
nation 348 B0 4A &4 F7| “11*‘?—01 24

HT

o 2 oF 20 WiRT 9 S48 29 9% F
298 Ao 2 AHE A= %% AR &2
59 A5 L2 coagglutination testS A A 87]7} of
&t

E7 B-E tarda 219 B U3 BF LeldF
] agglutination titer®} coagglutination testol] ] 3 -74
ARAFTEE AZ WA e FERAE By F
229 (Table 3) C1 #F& A& =AH FA
2} S. aureuss ZHW o2 B2F E terde FEH
%%3] coagglutination & 4= Y= AL 2 FFHA.
aPN E7 FE tarda 219 AH2E TR A S
aureusE BN HHE edwardsiellosis G Fe
AEZEAN Pole] 2o A coagglutination
test§ HAE Bt E7]9 219 dIHe] daA
agglutination titer X2 ¢F 20% HE9 cross-reac-
tiong Hol= S4, DI @3] Y9 =2 homoge-
nate= ¢ 10008 ©]d A EA%Z coagglutination
testl A positive 2HE Ho FUth = §3 Hold
NE FAH AE8AE HoFo 3 #3% 219 &
9 agglutination titer T3 24 10~20% 9 cross-
reaction®] A& AYE FEA & FAt G E fa-
rda D1& AAFIAE o83 cross-reaction ¥4} (Ha
et al, 1995) 2t} £ =& cross-reaction JEE H
ded 27 E7] FA7F ANSE E. tarda®) epi-
tope7t AFEFA7F AMste HAY GEAY E=
@3] coagglutination® agglutinaton Holeghe 7%
A ol 93 AY £ U} FHYE AL FKC

o] d8t32 497 23 homogenates 27 ZA FF
Egste] £43t9 FKC AAE AHSE Asts} R4}
& WS ES Holu (Table 2) ZAF0) £
© 22 AA g et FUE g48FF 3Y A
7b 493 i A& B A= (Table 3)

aRE ol 2 A AN 53 E tardavt 9

9ol doj 238l complex® 451 ol coagg-
lutination® o] &M JFHEo] 7= HA
2 33" AR P73 B0} HPFoz 24
< ALV YEAE oldd Aold W@ FAA
A77h Qojok FAlott.

AR o2 FANF A S aureusZ 0] 47 coagg-
lutination test® 588 A Ao} 7lg =& Fu|gle]
AZoA Tds] AA & F ge Adioy 1 4
&% AHAHLE FAENE AAFH AFHozr 4

5
rr
>

o

0]
2

a2} Y2 S gureus strains T E7|FAE ALS-3lo]
FAZRE A 9 Jehde S aurensd] AASHS
A7) 93 243 3 coagglutination®] HH =74
S 3yt AAE coagglutination”]§& 2 E
’é*} A3 edwardsiellosis®] Heho] +4359S
W % 10 ug/ml9l E. tardatA 2E T § AU d
T o] AL E tarda® FKC, EDTA 5= 9835
g dslM 7A £ AGEAHE BAFY &
Bl A edwardsiellosis?] Z9E o F2HE AH &
29 E tarda TFES E7 FARAE A 18 E
E. tarda 2199 33 LA UL coagglutinationF N4 &=
F AN E B FH oje g A9 A
© d3dM veve d8TE E farde 5 T
2 & o= olfe AyAG Agsld 22 A
T2 Jehgon fdeie A0 ES 10008 o]
N3 E B2 & E. tarda FAZE TN S au-
reus®}t coagglutination BF Y= 49 E tarda®s
Fatn ek Ad7g e A9HEH dA, g
gote] 2AulAE, BFEFA g o HHe
Ag Ades B2yyol 5% AHIfle] @AM 2
HAG 7oz AHEE F Jdoe AL Bo F4.

loo
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