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E: DIRGZEAEICE (Edwardsiella tarda) WY 28 fERHUR, GeE B 22 G AR Ty 12 2 048 I Z wi ik ; LIk 5w
BEBUAAE R —HT 1L HT S IeG-HRPVE R bR — bt , IR R B AR [C P A1 ELISA PRg iy, SR TR 2 I e 4t
S —HeE TR /3 5124 10° CFU - mL™ 112 10 0005 BAR —HUHaE TAEHEE R 1: 1000, 55 B BRI SR A% 1y A
FL10° CFU., %07 IArifEfb 5 B T R AR, 5 A iR b AN R 2% TR JC 38 SURONE , L R IR S . Yo R4
W B KEZEY (Scophthalmus maximus ) FIEE T B 4325 0 40T A MRZES TR, I\ 56 1R 53125 B HH ARG 4 27 PRiR 28 Z i be
TR, BHPEAS 1 254 48 2% 25 IR AT By TR MR a2 i 3R 2 2 P [R5 L SRl i o [RGB,

2009,16 (4): 619-625]

KRR : [H]4% ELISA; iR %

RESES: S96 CHERFRIRAD: A
iR 45 3% A [C F (Edwardsiella tarda) J& W ¥

#} (Enterobacteriaceae), 2 11 [E 7K 7 78 H H A K S
FRRIE ", et RE B AR E I
TU T, BRAS L Z AR K R K 028, A 46 RS2 6
(Scophthalmus maximus L.). X %} (Paralichthys olivaceus).
8 4 (Anguilla japonica). ¥ W (Pagrus major), MT.
(Oncorhynchus mykiss). fif§ £ (Mugil cephalus) F1 % E ff1
(Aequidens maronii) 5 , LI YL 1 B A0 28 L 10 P2 LI 5
PR N E L S SRS T , LR O 2 PR ER TR
(edwardsiellosis), FeX FELB AT, Fo0, REE(E
Ao TR A AT B2 LS T T s, B
A, IR R [ IS — PP B B N B LS
o FA) 9k D T, . 2 P TG i P — R N 2R
2, REMS I RN 2R B il S I RET [ ILAE | 4 1L
I MR R FWUASRSE S

I JLAF 2K, 38 2 9 18 42 BB 4 68 9 RT (Vibrio
anguillarum) J& 45 T EEE K FRFEMV 8 WL T BRI ZE 5

s B HA: 2008-10-30; 11T HHEF: 2009-01-22.

TPBARIVIA; 2P K™ %08 5 Ml

XEHS: 1005-8737- (2009) 04-0619-07

P, ERTOTIR G 2 AR TR R AR I 7 AT R LA B
OrEsgR AR LS E J 168 TDNA Y R, i
FJ5 B HA R B Tl BRI A A2 T R £
PEM B (Enzyme-Linked Immunosorbent Assay, ELISA)
FLA R St s 5 A U B (R SO A, AN
G5 A T PR 3R 9 % AR [T 1Y) [H] 422 ELISA
FAR, R4 e Pk I K 3258 0 28 R FRFA A R
G R AR IR SR LB I , W IR B 2 TEAR IR T Y
ELISA PRl g it il 25w e
1 M5 HZE
1.1 &

IR L% AL [ I WY 28 H A 5256 %8 T 2006 4 9
A58 A IR B e e R A8 ) K REE Y, AR 20 2
Y oE s IRR B AEAE G S 2% TR bR NCIMB 2034 114 FH 9%
Bl Tl 55 9 3 240 7T B R O 0 (NCIMB); J
FEHLYP 1T R B (Salmonella choleraesuis) 1.1859  BH 4

EETH: FZK63 11T H (2007AA09Z434); Al ATV RHIFE T 5 B (nyhyzx07-046) .

EF ' A (1982-), 2 AR o A 09T 1)« MRt e

BWER: skbefe, 4 80, N FREERUCE Y2 A K SR 306 F 5T . E-mail: xhzhang@ouc.edu.cn
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¥ B (Enterobacter cloacae) 1.2022 Jifie 7é B A G
(Klebsiella pneumonia) 1.1734 5 B V0 8 R (Serratia
marcescens) 1.2818 B 2% 7 %% 4B B4 i 7 (Plesiomonas
shigelloides) 1.1998 55 # I FF 2 7% 15tk g A Hh R}
B AE I T R (Escherichia coli) IM109
AR S50 28 ORAT s BT P 22 R R T B T SL 56 50
Pyrbte; B AL DIREARIC 1L SEHT 512G 1 H X
DA F]
12 REZFELRENHIENGE

DASPHR R0 2 i 4 08 22 B AEAR IR F /b T8
1.5% NaCl#Y LB (LBN) 35 57 5 1,28 CH5 5%, 24 hf5
PR A T 75 2 A0 T LBN AR B 78 57,160 1+ min™'
P23% L H5 3% 5 000 1+ min' B0 10 min, 3715
TN 1% 1% FE S 1 37 °C K35 24 h, 38 2 187 95 0 A 1%
K I IEACR; 5000 ¢+ min™ B0 10 min, 77 3,
McFarland Hilk Bl H R 294 1x 10° cells » mL™
BRI e
1.3 GREmENHF

VP2 HART A 2 kg Ze A7 IO EERRE B PG 2 i 4,
TR T 2 g, 43 S I E 55 IR e sie Ml
S — AR BE R IR B 2 &, e e R gt —
Wo THa—WWRPET dJF, BbioR I, 5325 100
FHTCA LA I8 A 1500 2 BRI S 38 SO, 54
HrikF)1:2 048 LA ERIRT e, OISR AL, 37 “CTRCE:
1 h, BRJ5 4 ClCE 3%, AR B DU I3, 44 T
KRR, —80 CUKRR MR, 74— i
BT, NSRRI, 23 B0 , e R B I
1.4 ELISAFERIEL
14.1 ELISA® R HpH 9.6190.05 mol/Lk
PR kb 2% MR PR 2 2 A AR [C TR B, A 96 FLER
R CATBEAR RS ARAL N, BEAL 100 uL, 60 CHET, H
PBST (PBS+0.2%Tween 20) ZZ iR 14 3 K ;s BEfLIN
A 300 uL 3% B W54y —PBS 5 413,37 CEFHAT 1 h,
PBST 2% M PEi4 31K 5 BRALINA 100 pLidi S5 By
BEL 11355 AN BRI 101375, 37 “C W 1 h, PBST 25 Pt 4k
Y3 U BEALINA 100 pl i £ BT % 1eG-HRP B AR Bt
14,37 CCINE Th; PBST 2% MR e 3 U BT EC 1

OPD-H,0, JIE ¥ ¥ 1, 5L 100 ulL,37 “CEE N 10
min; LA50 uL 2 mol « L™ H,S0, 2 1k [ i s FH B bR AS:
ASCEER OD o, L, A E 45 51,
142 FAEEAXBEEIREREREAERE K
10° CFU - mL™ ¥ B 138 2% 7% 7542 [ B FH 0.1 mol - L
PBS P\ 1:10 2 1:10 0001 F %) #ir B¢, 4 1> #is ¢ 3
B2 fL, BEFL 100 uL,60 CHET. & 5 BH A I 775 e B
(1:2 000), BEARLANE 1:1 000 F7HE, J147[H] 4% ELISA fil]
Eo LIEF=HE O (60 1.0 2647, H PINAE (SHEX g
0D, {H =75 1 X5 B OD 0, L/ B P X5F B OD 0, {1 — 25
X HE OD 0, 11D S RTINS AR BRI 7,
143 REBENBEREHBENHE BEEEAER
RIDT I8 Rl AR VA Ak, 44 BH A ot 785 AR S o,
W 4r 9 $%1:5000.1:10 000.1:15 000.1:20 000,
1:25 000.1:30 000 #F17 RFNH B, T£L 100 uL, B4~
i1 2 FL s BEFRBUALE 1:1 000 FA ¢, )32 ELISA
Dy . BEREPHPE IS Y OD,, (A3 1.0, PIN{A
SRR R JEE Ay B R R
144 GEMFESBMESIE KHR%E AR H
BB 10° CFU - mL™ 1 5 R AT TR L B 2
271 ot Y R R B Al T AEVR B, A A B/ N BT
JEAS I M B . LA™ A OD o [ 323 1.0, PIN{H = 2.1
FR PR,
145 $5RMLIE  HAWEYH 10° CFU-mL AR
% B ABAR TG KA 0 R BLYD T TG B
FER i 98 S B A0 DRI R B v TR TR RN 2 A B 4
J160 AT E A i N7 A, I 97 SR FH 5 A T B, G
AU,
1.5 @kFEETREZSEERENR
20064F 5 ZELIOK, L ZR 48 BRIV SR e e ALE B ST
I U INTVF 21K SR Y 7 S R R G BT
G R R RN G o DI e v A3 g 1)1
S BB, FP 3 LBN &him L, 55972 22 h, G A= PR
JKPEF,5 000 v+ min” B0 10 min, 37 L3, A 1%HY
IS 52 3 4%, 5 000 1+ min™ B0 10 min, 37 13, 11 0.1
mol - L' PBS (pH 7.6) ZZ#fRCKi AR 25 10° CFU - mL™
SRR AT . PN (A E4E ELISA F 7300
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TR DR A TR, A PR R B 2 AT 45 R
PP,
2 HREHGMH

21 REBHELRENRENFS &

P Y il #6388 T AEAR TR Y B2 LT, DAL
FLARBRESE 1 I E DAL AR, A BRS % 2 FEAR G
WA RS SR S, i 5 U 2 RO T HIBTIASE

WAk 1:2 048 LA b, AT LARCHT I I E hy ELISA £5:
W —PL.

2.2 ELISAHZ ERFREN

221 HEREGHRENMAE MHUREARR
o S A BT O 5 A B2 I 575 A0 9 4 1T 35 14 O 1L
W 1R, - THURAENE 12 100 F BT OD 0, (H 2T
1.0, H PINE SR, B LA E DU ) ol A vk
10° CFU - mL™,

®1 HRRESHRENEE

Tab.1 Determination of optimum antigen concentration

YUEFBEE Antigen concentration

17 Serum
" 1:10 1:100 1:1000 1:10000 XFHE Control
J V=4
¥ ri.ml{ﬁ OD.s, 3.119 1.361 0.869 0.346 0.022
Positive serum 0D,
J V=3
PIPE LT OD.s, 0.145 0.134 0.132 0.133 0.021

Negative serum OD,,,

222 HRENFRERRENSHE ARFEEZN

i, OD,o, (BT 1.0, H = Az fie K PIN AR, DRLHOAS: I FH

ML I RE S5 2R WL AR 2 e ML A 1:10 000 F R

B LI Y B A B FE A 2 4 1:10 000,

F2 MFEFIETERENTE

Tab.2 Determination of optimum antiserum concentration

YRR Antigen concentration

1E (1:10 000 V/V) KT Y 22 505, 45 2 L3k 3,

M7E Se
pserm 1:5000  1:10000  1:15000  1:20000  1:25000  1:30000 X HE Control
p NE

PHFE L OD.o 2,407 1.403 0.767 0.441 0385 0313 0.023
Positive serum OD,,

BFEIL OD.o, 0.142 0.136 0.131 0.128 0.125 0123 0.021
Negative serum OD,,,

223 REMBFHBMEIXE HEGEWHBEER M WA 45 B H B 10° CFU » mL™ B B A] 6 Y, B4

fL10* cFU.

R3 REMBEHBRMELELER

Tab.3 Result of antiserum sensitivity

PURMREE

Antigen concentration ODss» PIN a

2-1 2.289 20.24 +
2-2 1.357 11.92 +
2-3 1.167 10.22 +
2-4 0.948 8.26 +
2-5 0.503 429 +
2-6 0.304 2.52 +
2-7 0.252 2.05
2-8 0.225 1.81 -
2-9 0.165 1.28 -
2-10 0.154 1.18 -

FHPEXTIE Negative control 0.134

75 KR Blank control 0.022




622 o ik 7 Bk 2

F16%

224 ZXEE KRBT R GERE TR
BR B4 AT i 48 o 7 A R R L h T AR

AT BN TR - R ATTIR B e PR TR LG 28 XU

=}

L, B G Z B QTR0 R, 2521 s R IR e 2%
TEAR IR PR HAR A R S IE (R 4),

R4 REMEZVLEER

Tab. 4 Result of antiserum cross reaction

P Antigen

25 R AR

i Serum BFEEE g prmalt I IR

B

il %6 55 A T Sbpnak gy Blank control

KHE ol Plestomonas

Etarda  F-coli S choleracsuis E.cloacae S Serr. arcescens gt
mf%i% 1388 0231 0.265 0217 0.253 0.238 0.267 0.022
[ﬁg%ﬁi% 0136 0.127 0.141 0.134 0.142 0.143 0.145 0.022
BB

Cross reaction

2.3 kIR APIREZELREFERKRN

Xif AN K SB35 SR R SE BEHh 43
A9 D TR R A 7 () 422 ELISA KGN, I 56 Bk 00 B S
H 27 MR B Z AEAE IR I , B A H 2Rl 48.2% (3 5),
oA LU ZR I R R L33 2 s Ay R 22 i 4y
B 26 1N H bR (WY 17— WY44) 45 H 1R 25 2% 1t
AELCTR B LR B B &0 K EE 6 432 1
B 17 4> Bk (LTB3—LTS2) H, {U A 18k (LTB4) &y
IR G F AR [ TR P 5 T DA L 2 B A — 5 g 1) >
W E ST B A 13 R (WY0l—WY16) #24
IR R AEAE TR FATE

3 it

T PEAR IR R IR R PR IR S S Y, RERS
JE YA RIOK ) 2 Fhta 2, BflARIT
RO O RTIAE AR A B e T, — Bt )5 4 2
IS S35 1, IR I3 2 7 6 1 ) PRt A
FORS I i PR AN SR [ S M s W s
ORI, SO0 A0 A B A AR RS A T 04T
B AR, S B i SR T A T A2 ]
VARCRA TR IR AR R TR IR E, PCRECARE
1 L5 TR A I RE 1A S B, BT R
S PSR AR L (BT AERES SH A SE R 26 A L 55

[P, ()42 ELISA B A T A K s 5 7 T 114
HGBERZ , FN A TR 2T 4 " gk <
B R e I AR I 4
IK 7= SR H BB R ST T AT 2 A S PR ARG
B ARUE TR GR 92 2% A4 [ A A R0 T A 1
DA R B G . AR S IR S B AR I &
FEREPUAR A RS AR, B S AT R R 24
S RIS IR SURE , AL ST /Y114 ELISA
] FH 3R 5% 2 A FQRR (1RGSR AECAG: H S 4y 10°
CFU-mL™,

3 ST B4 ] B2 ELISA RS I J7 5 %o 1A 7K 5 31 £
A3 B SR TR A TR, DA 56 K S50 B ARSI H
27 MR IR L% B AEAE G TR , BHMEAG H R N 48.2%., 4 i
RAFHERE RN ol 2 S ANl Fp 22 53 L AR I g AT T
I 2 Wb A1 KR K 32 0T R 28 % F AR R B A 1 %
1K 100% , LLIZR B 2 A0 KEE PR H 1Ak, T LU ZR B
B RN T B PR BEAG Y e AT 2,
PRI T ) A4 T A pR D A ROEF TR R £
T ARSI AR, 2 ]2 ELISA & 0 Ay BF44: 10 7 ke o
WY37 % LTB-4 2 16S rDNA J 1)1l & 5 GenBank H
IR BRI 16S rDNA BRI 4 99.9%'",
FE WIS A TR) 42 ELISA J7 3 1T DBt o it A A 00 el
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Tab.5 Detection of Edwardsiella tarda on pathogen isolated from the infected fish
FEf iS5 Sample 0D,,, é*;ﬁl FEM 5 Sample 0D,,, i
esult Result
WYO1 0.041 - WY33 0.669 +
WYO02 0.031 - WY34 0.893 +
WYO03 0.024 - WY36 0.795 +
WYO04 0.035 - WY37 0.749 +
WYO05 0.024 - WY38 0.790 +
WY06 0.109 - WY39 0.807 +
WYO07 0.029 - WY40 0.786 +
WY10 0.033 - WY41 0.743 +
WY1l 0.017 - WY42 0.826 +
WYI13 0.021 - WY43 0.772 +
WY14 0.031 - WY44 0.797 +
WY15 0.016 - LTB3 0.027 -
WYl16 0.023 - LTB4 0.982 +
WY17 0.776 + LTDW 0.017 -
WY18 0.663 + LTK1 0.045 -
WY20 0.664 + LTK11 0.022 -
WY21 0.626 + LTK21 0.041 -
WY22 0.664 + LTK31 0.052 -
wY23 0.691 + LTK41 0.050 -
WY24 0.676 + LTK61 0.033 -
WY25 0.649 + LTKQ 0.129 -
WY26 0.727 + LTM1 0.042 -
WY27 0.676 + LTP3 0.021 -
WY28 0.667 + LTP5 0.032 -
WY29 0.619 + LTP6 0.020 -
WY30 0.671 + LTQ1 0.015 -
WY31 0.691 + LTQ5 0.097 -
WY32 0.644 + LTS2 0.025 -

TE: TR I OD Y .

Note: The control value of OD had been deducted.

R R BRI S R AR

AW T g 37 IR 97 2 AEAR [ P (] 4% ELISA B
AP RS R R AR AN DK SR 2 R
FRFH PR 3R G e A TR 1 RS B AL bk oA
R Ty 2, I Ay 3R 9 2 A TR T Y ELISA PR 4G I

R GBI B BERL AR, B B R SEbr i
SR, %071k H T BARE— 2 i R PR ﬁn%ﬂ%h@l
iiﬁ?ﬂJﬁaﬁ#*&ﬁi\ﬁ/ﬁﬂcE‘Jl‘ﬂ%ﬁu&@‘iﬂwiﬂ%i&%
ST A B R R T

ﬁ‘ﬁ
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— LIS

T R H:



624 o K R R A Flef:

S 3k

(1] 5RIBEF, RSO, BRAR S, 5 o G 103 ol 2 1 e TG R R Y N HO

JEARIFSE 1. K2R A 2741, 2005, 29 (1): 31-37.

(2] 2255, U W7 . SRR S I/ SR IR 92 L), v I
KEFAR,2006,36 (4): 649-654.

BIBRARE, i, JRIEH 45 S 15 KSR 05 JR Bl 2 7R AR [QTA
W R AR G R AT L i HORIE TR, 2006, 15 (10): 82-88.

[4] Austin B, Austin D A. 2007. Bacterial fish pathogens. Diseases of
farmed and wild fish,4th ed [M]. Chichester: Springer-Praxis.

(5] fas, 715 38 AR Sy AT AR KB IV A st A2 Tl il
#,2004: 84-89.

(6] -7, BRPA, JRic 4, 365 SRR 0 RV L IR ) R G 12 R
AL

(7] 555, w0 . Al A8 0 i) 22 LIS A PRy Ik i 2257 (71, £
TolkRHE,2007,28: 205-209.

H IR, 2001,20 (3): 346-350.

[8] FKIe4E | Peter Robertson, Brain Austin, 25 K6 Y79 5 A4 B EX
BEWIFSCHATSE L] 55 S I PER 2741, 1997,27 (3): 326-331.

[9] Plumb J A. Edwardsiella septicaemias. In fish diseases and disorders,

viral, bacterial and fungal infections [M]. Woo P T K, Bruno, D W E

(eds): CAB International , 1999 479-521.

[10] Ullah M A, Arai T. Pathological activities of the naturally occurring
strains of Edwardsiella tarda [J]. Fish Pathol,1983,18: 65-70.

[ULT B H %, B, B0, FH S 00 T DU £ R R T 143
K101, K=, 1981,5 (1): 75-80.

[12] B4, R A B8, T T, 55 o7 PRSI Sy W B A L A oo I
H—RE R MR AR SE (D] K795, 1993, (4): 14-17.

[13] AR, WRoi, SERT , 25, WM BB 45 G R AR 11 PR A i 4 B Rt
[J1. 7Kj7=244,2001,5 (6): 532-537.

(4] 48 F 8, BEM 22 | mol, 55 135 ELISA B AR AE 55 Jit 1 68 5
SMP 1A 4 18 L], MR ,2007,31(6): 75-78.

[15] BEPAL, Fiok4x, T2, 46, F LPSHUMLIE #7173 BN ]2 ELISA
R . & SRR 254, 2002, 32: 267-271.

[16] Wang Y, Han Y, Li Y, et al. Tsolation of Photobacterium damselae
subsp. piscicida from diseased tongue sole (Cynoglossus semilaevis
Gunther) in China [J]. ACTA Microbiologica Sinica,2007,47 (5):
763-768.

[17] Lan J, Zhang X H, Wang Y, et al. Isolation of an unusual strain
of Edwardsiella tarda from turbot and establish a PCR detection
technique with the gyrB gene [J1. J Appl Microbiol,2008,105 (3):

644-651.



i F5 5 5 IR R B AR PGB R] 422 ELISA DU R ik 625

Indirect enzyme-linked immunosorbent assay (ELISA) for rapid detection of
Edwardsiella tarda

BAI Fang-fang, LAN Jian-xin, WANG Yan, HAN Yin, ZHANG Xiao-hua

(Department of Marine Biology, Ocean University of China, Qingdao 266003, China)

Abstract: Bacterial strain WY28 was previously isolated from diseased turbot in September 2006, and was identified
to be Edwardsiella tarda. The antisera against E. tarda WY28 were produced from two male New Zealand white rabbits
and the titer of the polyclonal antibody was 1:2048. This polyclonal antibody was used in indirect ELISA as primary
antibody, and the goat anti-rabbit [gG-HRP was used as secondary antibody. The indirect ELISA method of rapid
detection of E. tarda was developed. The basic procedure of the indirect ELISA was as follows: E. tarda antigen was
diluted with 0.05 mol + L' Carbonate buffer (pH 9.6) and 100 uL diluted antigen was added to each well of the 96 well
plate, followed by drying out at 60 °C.. The plate was washed three times with PBST (PBS+0.2% Tween 20) buffer, and
300 pL of blocking buffer (3% skimmed dry milk in PBST) was added to each well and the plate was incubated at 37°C
for 1h. Subsequently, the plate was washed three times with PBST buffer, and each well was added with diluted positive
serum or negative serum before incubating the plate at 37 °C for 1h. Each well of the plate was added with goat anti-rabbit
IgG-HRP after the plate was washed with PBST buffer three times. The plate was then incubated at 37 °C for 1h, and
was washed three times with PBST buffer. Each well was added 100 pL. newly prepared substrate solution OPD-H,0,
after the plate was washed with PBST buffer three times. The reaction was terminated with 50 L 2 mol - L' H,SO,
after 10 min of reaction at 37 C . The value of OD,,, was determined by the ELISA reader.

The optimum coated concentration of the antigen was determined to be 10° CFU * mL™" by using chessboard
titration method. The optimum antiserum concentrations of the first antibody and the enzyme linked secondary antibody
were determined to be 1:10 000 and 1:1 000, respectively. The sensitivity of the serum was tested, and the lowest
concentration of E. tarda that can be detected was 10* CFU *mL™". Cross reactions of the antiserum with the strains of
other bacterial species in the family of Enterobacteriaceae were detected, and all the results were negative.

With the developed indirect ELISA method, pathogens isolated from the diseased turbot and tongue sole were
detected. Twenty-seven out of 56 bacterial strains were positive, with a 48.2% positive detection rate. All the 26
bacterial strains isolated from infected turbot in the area of Jiaonan (Shandong Province) and Lianyungang (Jiangsu
Province) were positive for E. tarda. Only 1 out of the 17 pathogens isolated from infected turbot in Changyi (Shandong)
was positive. All the 13 pathogens isolated from diseased tongue sole in Jimo (Shandong) were negative for E. tarda.
The results demonstrated that this assay can detect E. tarda with the bacterial concentration of 10* CFU * mL™ within 6
h and the cross reactions with other bacterial species were negative. The established indirect ELISA technique is very
important for rapid and accurate diagnosis of fish infected by E. tarda. [Jorunal of Fishery Sciences of China,2009,16 (4):
619-625]

Key words: indirect ELISA ; Edwardsiella tarda; polyclonal antibody; aquaculture; bacterial pathogen
Corresponding author: ZHANG Xiao-hua. E-mail: xhzhang@oue.edu.cn



