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S BT FH £ B 3 9B (Mibrio ichthyoenteri)
TN (Mibrio alginolyticus) . &% Il 5K & (Vibrio
parahaemolyticus) . 3 (Mbrio anguillarum), i
4k [CHR B (Mibrio harveyi) i A SEEG 2 (477, 6 JRi
Sl Ol P BT P 2 K S S T 24 SR S T
1.2 BRENESRHEREENNUE
121 &RBENHESRNFHSSa4E KalmE
IR E] LB Krg ¥ RIE SR, MR SMeK
T, H 0.01 mol/mL WEFREhZ% WPl
(PBS, pH 7.4)§4 B W 5 97 % 1x10° CFU/mL.
K BN e g 6 JRIIR 4l FRORT VS 22 K H e,
B—WRERABRESERA 1, VIV), £
TR 6 A s AT K TS, 18 S T B R
S RAEREFRAR : 1, VIV), 1538 6 A5
B TS, 2 MFEE R 1K, JFT 1 MG
FEG KR OO S KR TR o )5 — IR g 1 A
DU BUAL, K R T T o, SR
H1h)E, 4 CR@ES®HR, KH, 4 C. 3500xg
B0 15 min, R0 LI AP

Fic il 0.06 mol/mL Z FRZE Wik (pH 4.0)FH K
BB, PUME S ZMRE MG A 1 : 4
(VIV), JH§ 0.1 mol/mL NaOH % ifi, 1 # B pH
F 45 HBRERERT, ZEHNER, Hithe
1 mL I 5 AR R AN 25 ul ERR, FHE REE Tk
#rfiFE 30 min, FIERAW T 4 'C. 10000xg Z.0

30 min, WHE g I 45 pm FLIERE T E, A
FWERTR 10% T PBS AW, H 5.0 mol/mL
NaOH J% pH = 7.4, VKIFE&MT, RS RT
LGNS A PR B M R IT IR A A, AR E R
0.277 g/mL, 4 CHEMH ., XKH, 7E4 CT 5000xg
B0 15 min, 3 B3, WEEDTE, HAE00%71)
LR M AR TR PBS Wi, % ABENT4E, THigl
KRBT 24 h, WRERBOREAK, BT 50
Ja AT ERT, AR T R HICH PBS AR Al
WBE, b b TR AN - 3R TN M TR M B MR PR TK
(SDS-PAGE)/r#ralifb i s 2 4t, —80 CHR-AT o
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D7 V5 £ 1B SR Z2 B RL o 7E 96 FLRHR Al
Hi LA A 100 pL 5x107 CFU/mL 8 i 18 9K i &
WA R . KHFERNEE, A& 0.05%
Tween-20 1) PBS(PBST, pH7.4)V:%, HfLinmA
200 uL f¥) 3% BSA, 37 ‘CEM 1 h; LEEEFFRMR,
WIKIMA 100 pL 6 BER B o7 18 I 2 H0(R
2), BHE 34 P47, BRI 100 pL 0.01 mol/L
PBS, 37 CW¢# 1 h; FH PBST Uik Etrt, AEfLAn
A 100 pL BEPEBERR EE(AP)FRIC EH % 1gG Uik,
37 CW#HE 1 hy BERE, BALAINA 200 uL iKY
(1 mg/mL pNPP, 0.5 mol/L & ALEELL K 10%
T LR K AR 5 min, FHEEFRGE ODaos (-
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131 &aFEIMEMEEEMRI HalpiEil
WY KR, S5 RESEPR %,
5000xg 50> 10 min, JGHH PBS VR 3 Wk, H &
PBS H&, MIA 10%FEMA IR &392), £-20 C
SRR 15 ming KR BEIR, A E 0.4%
Triton-X100, V&G itk — BT [H 5, 10000xg &0
30 min Ui i, i LE R, A 2.5
£ BIERFN TR IK OB, BUEE-20 CHRAT
R WH, 4 °C . 10000xg B> 30 min YA DL,
DIE LT Tris-NaCl P45 &, A ARFL L
PR, 37 CAMFTAEM 60 min; W8 FIEW,
A 2.5 4% BRI KIC K OB, BUE 7E-20 C
FAF TR H, 4 CHRAT B DIRA BRI
UivE, fHICE PBS WIREEVINE, B 2B
AT RS BB ST, URT, 15 B8 I S R R
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M. BKETF PBS i1, Bradford P 5E & ik
JE, 80 CE&M FIR-1T -
132 &BENEHEZEAMNERR =% KB
R, B IE T KSR, B R,
T PBS ¥ UEM I E E . 1.0 mol/L HC W
PR pH 2 2.0, FEE A FHHEZ) 30 min,
4 °C 1500xg #5.0> 30 min JHYEE LI, SRJGT7E4 C .
533000xg A% FXF BIHWE L 1 h, FRRIEE -
i#; {4 1.0 mol/mL NaOH &l [ pH 2
PE, ZHEHIIMA (NH3),S04 EZHEE N 2.67 mol/L,
VK 30 min, 4 CltE S0 KR & O
(4 °C, 533000xg)15 min, Fris [ iEWCERDITE,
TR A JCH PBS ISR ERDINE, B EBAsHET,
BT, SR nEIEEEE . R RE TN
PBS ¥, Bradford yAIE 2 IV, 80 CIRFF.
1.3.3 &RFEMEMA =R REE7iE
B LA =2 B8 Tnamura 252 4, 78 LB
AR SR e AP E R 0 i R, T 37 CHE
EREIR Pt R % o v LB BiR Bk, EH B
W — 2P EEAE, W1 mL BRI AR A LE LB
BIEFMR I, BA 37 CHEMPREFR 1~2 d, i
F/b 2 TCH PBS W WCHET- Al B B TR R gk T kI
W AR TR B, 4 °C, 7000xg B5.0> 30 min, Y4
o K AT L 2 LR B g e 2 R, A
(NH4), SO, [ /R LR FE N 2.0 mol/mL, Eii T
SIFE 1 h, 4 CHCENR; WH, 4 CF 10000xg
B0 1 h, i JCH PBS R B DINE, BABNT
A&, B ALK IENT 24 h, SRIEHT T
P PBS KA R T8 F VR 208 FK E, Brad-
ford LI %E 2 1R ¥, —80 C 44 FIRAT o
134 aBFENESEEEEANSE Ko
EINEEFTE LB WRRE Fe 5 b B 3%, W Ok
BE % Z 1x10° CFU/mL, B T 75 % i Y
(Sonics & Materials; i1 39%; pulse on, 3 s; pulse
off, 3 ) IRIRMHE, HEWWBIESR, iR
BN A i E IR S R, TSEras
HELZKENT 24 h, SRIGVRT . G PBS #7k
T2 0 208 B, —80 CAF FAR-TE
1.4 [E#FELISA ENTREZT XK

W oAb BB oG . VA BRI 2k CC IR A

RS IR I B Yk, SR 1.3.4 T kR
BOHLAMER A . MEEEN . MAN™ YR 2 6
T, [M4% ELISA LA 7B sl 265 ik
o3 JL DA B D 1T ) B R R B B 4 )
AT 96 FLEEFRA T 4 Crdak, BRI E HIKX
B 34T, PL0.01 mol/mL JoE PBS W AE N
FHPEXT AR, Yk H, PBST VYEIEGEFRAR 3 ¥k, HFLN
A 200 uL 9 3% BSA, T 37 CIEIEFFEH 1 h
JE B3, RIS PBST BRI 3 K, AN £
HL(1 : 2000), 37 CHEHF 1 h, PBST Y% 3 1k, AL
JIA 100 uL AP #nic EHT% 1gG (1 = 8000), 37 C
ZM NWEE 1 h; PBST PEV 3 WK BEFLIMA 200 pL
Y)W AAR, TREALFEST SO 10~20 min, K5 %
FLANA 50 uL 2 mol/mL NaOH ¥ X 11 & {4 [,
F 405 nm P KA OD {4 . 15545 52 5L 5 FH
Xt BEFL IS U E 2 LE(P/N), 24 PIN=2.1 1R
P T3 4 PR AMER P/N B, 22 “P/N
H—PU R 7 E 7 B, AR E B 7 B T R B AL
B 3E X o
1.5 REBEBREEIRIC pH REAMRICRENHEE
R T T 300 0 5 e s 4 1 0, 4% 100 mL
WRER 0.01% M SRR W, AR &
KB 2 min, BREUINA DB N 1% TR
SHNE, kARSI 3 min, B S TR S IR
TRAH, JHbEiEEKSr . H 0.1 mol/mL fik iR 8
VAT 0.1 mol/mL b R VAR Hl 75 1Y 20 nm i 14
A pH PR ZE 8.4, T E MR 42 O R E AT
pH, H 0.1 mol/mL Sk FREF AV AN 0.1 mol/mL iR
PR SR A R R pH, 458X 1.5 mL A4,
NI 10 pg/mL FFHEIRE Z4T 100 uL, HRER
A5, IR THE 30 min, AIA 5% NaCl YA
REWA, TEE TS 2 h, 6
FEW A 520 nm AbEEAS pH BRE R OD {H, Ll OD
9. pH R MR &, ButhZh OD
(B A4 X N7 1) pH A AR A4 4 1) il pHLe
JH0.1 mol/L B2 #1511 0.1 mol/mL R R
WRE R4 pH 8 2 fal (i, B & Bl 10
RBEEREEE, WA R 1 mL BRR4,
S 10 pL AN RV B ) £0 7 38 R 2 b, G
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HIRAHA), FIE FEE 30 min J5HIA 5% NaCl
W, IRAYAEZERTE 2 h # O
5 B3V BE R B AE % 4 520 nm ALY OD fH, LA
OD {H A4\l | & ik B A il dil it Ze &, Huth
Zirh OD B fie JOAL XTI 1A 3 (MR 3 M AR e s 1A 4
M AR i, FERLIERT B 20% 09 8 A 5 B 2
IE A R PR IR E
1.6 EHRTEREE

TERfE T iid pH MG 1EE FAnc ik E G,
P B A 4 R 3% 2 dili pH, $% FE Bl A FE H AR IC R
BEMA fa i 241, ELHE 20 min J5, F
FIR T EFE 10 min, ] BSA ¥ B8 K 4 192
WP N 1%, SRIEHEFE 15 min, S F#HE 10 min;
4 CF 1200xg B5.0> 15 min, FEMTTIENUE i,
FIEW L 13500xg (4 °C)E.0 30 min, SR EIFIL
LEUIVE, HHEWRZ PR (EF 1% BSA 1)
0.01 mol/L PBS, pH 8.4)E & UTIE . R A B0, B
WARDITE, Ehn Z PRI (0.01 mol/L PBS i
WS 3%EME, 1% BSA, 0.2% Tween-20 Fi1 0.02%
NaNs, pH 8.4)H & PiiE 2 FORIAEF 1/10, BIK
S hn iz B IR E A
1.7 RNEZREEAHRERIZRENHE

FI ] 4E ELISA B % 0 i 1B 9N I 4 B4R
ETE TI~T4 KL ERRILRIRE . 76 96 fLHEE
FRACH B A E IR 1 4 FhRE A,
PRI 1 3 1 FAT, Jom PBS 1B R B X)

PBST VEikEbntl 3 Wk, M ZRWAE, FFLINA
200 pL JC A PBS fit il i BSA W, 37 CE&ET
HIEA 1 h; {845 BSA, PBST V¥ 3 U5, JILA 100 pL
i EINE 20 - 2000), 37 CHEF 1 h; &l
7B IR 23T, PBST Ve 3 K5, JIMA 100 uL AP
FRICHEP % 1gG(1 < 8000)T 37 CIHFHE 1 h; 4
J& PBST ¥E¥ 3 IRERZRMFEPIR 1gG; A
200 pL FrBCHIAIE B A, SEREAL SN 10~20 min,
A NaOH i £ 1 2 A 0, T 405 nm ZRAG
OD fH, 11534 5250 L 5 B4 x5 AL A e i (i
Z H(PIN), PIN=2.1 B R BEME . 18 4 R
HIEE P/NAERYLLAE, JHAR T8 PIN HU(E AR H A

Bl B e e R VR T
1.8 £ 718 5 E B K £ 1R I 4G U 4R 0 45 4 i
ik k:d
1.8.1 &FEIMEREEIXKNERZIT 4
93 JL B 1 2 PP IR 2 4 HE S — 2R, EATTRE S
) B 5 9200 DR (PR 45 4 o A M S g, T
b & A AN Sl B 2 R PR 2 S PR & AR AR R
Mo HIME, a4 Ry E R 7 — i
YR 4 KL (T1~T4), 6 T4 Lk 2w
EE, HEbnblniE mw bR sl & S8, Fi
% 1gG 1B R FHEPUIR, BTt A8 I p PR s )
R, FIHTE P e BT TR, FR A o
hE A MGIEIEE, 25 4 FRI0Z4 Erd)s
T w45 A S AR L 4 b 10 i T8 T SR,
R IN LR _b WP AR TG E S A br fa A TE I BT
RIE, W 4 ZRAGIN 2R 4B o 25 R AR
RS MG IR, 4 LR - PR RERS
H&br i MESURSS &, W 4 AL 435
W AR RE S B o B R, A SRR
PO S AEIN 2R - ) f 38 R B S S 4 & S b
oik, WA AR B
182 &£HRBERKENENFIE KIS 4R
IR/ INE B /NS, BB (Biodot, XYZ3060)
V4 ) 28 - 1 4 s £ i T DI B 2 BT 389 50 M s A B
AN b, B Ehrdl, WURTR, #t4 C
B

F10.01 mol/L Y JCH PBS 512 17 38 I B A M
F . MEBED . AN Y2 R Rk
AR 1.5 P T E B R B,
WS S ASC A3 T K 45 B LR T RR 2T 4k R A L AE R
K2 T1, T2, T3 Fl T4, 4 SA M4k 2 () AHBE
1.5 mm, ] 0.01 mol/L PBS 4% E4ifit 1gG Wk fif
% 0.5 mg/mL, FFHBTLR TSR kB FAE 2 it
FEL(C £R), RIS 5L T4 Z R 29K
5 mm, JUELHEEGTWOKE(E 1-4), Kk T1 £
SRR AR B 1-1) o KA 0 P i TR 2T 24 3% R = 00
THE)E, 1€ 37 ‘C T BSA B HWIEHL 1 h, PBST
PEEVE 3 K, BR 5 min, BT
1.83 IMHKEZFMARE  TEEARIEH EARUORE G A
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PREFHER N . S hndh . FEMERAIOKE, 413K
AR AR . R SRR T e b o 1 G0 S ST
WoKEN G Z T, TR YER NN D GNALT 4
PR ISR, AR EEY b 1 GO0 5 S T
SRR P i S 2 (8 1) o R 4 b R IR AU
BRI ZHLE R 3.75 mm FEIRAE5, A
Koo, WERATA TRA SRS,

1 2 3 4

s

| — 1 ——

5 6789 10

1 oI PR A M AR A B s R
1 R 2. SR 3. MHMREF4ERIE(NC JI); 4. oK,
5. PVC JIRHL; 6-9. KillZk T1-T4(T £); 10. FiFEk(C £).

Fig. 1 Schematic of colloidal gold strip for rapid
detection of Mibrio ichthyoenteri
1. Sample pad; 2. Gold label pad (glass fiber containing
anti-Vibrio ichthyoenteri polyclonal antibody); 3. Nitrocellulose
membrane; 4. Absorption pad; 5. PVC board; 6-9. Test lines
1-4 (T line); 10. Control line (C line).

1.9 iR TR RGN

Yt lnEoNE . B89N0 . RIS N . A
SN L S Ak IR 2l R A7 B0 gk, FJCTE
PBS (pH 7.4)JH# HBWJE 2 1x10" CFU/mL, G
B PBS 1E A B BR, 7 il 2% %) £ i 8 PR
A AR HEA A, SO 10 min f5 SRER A 45
FIFHARR, B S AR A AG I A4 S e

JH 0.01 mol/mL JCH PBS (pH 7.4)K4fifLhy
7 E YRS BN 5%107 CFU/mL ., 5%x10° CFU/mL .
5x10° CFU/mL. 5x10" CFU/mL 4 MR RS, ffi
FH 28 iz B PO A 4R HEA TR, 10 min
Jo PR RS T4 IR, e R no ke I 2 ek
1.10 ZFEFLH LR A & R7E SN A4

BRI T 0 i T R I R 1 F B LB
BreHal, &1 g A2V 5 mL JCIA PBS 7E 0K
KA T FATHEEE 3~5 min, JT4H%5 B9 05 28 oy 15
1) (0 BIF S RN A R AR ot Y, P o % 1) 8 i
NG A R AR A TR o f BRE A S B . B
HYURAITCH PBS 23 I Ry B X A

K ELISA FEARME R xf B8, bk s oF B

AR B AL, A B A B A 2L D B A
Xof BRI S e 2H 2 A £a i IR, LR SE PR
A X4 A G I T

2 HZRE5HMH

21 &BFElERSHNELRIN

S A St I R 2 T SDS-PAGE
Srpr, AR ER(E 2), ApIEINE Z P 186G
MEFE MR E N, R a)sp) 6 niE w2
PP G EOK, AT FIREE %,

K2 SpdifalmiE sl Zhisife)s 9 SDS-PAGE it
M: HEA BT R A 7 EIE R
Fig. 2 SDS-PAGE analyses of anti-Vibrio
ichthyoenteri polyclonal antibody
M: marker, A: anti-V. ichthyoenteri polyclonal antibody.

ELISA filgs R s, MAalmEilE 2 iin
B HRT % T 1x10° i, ODyos (KT 2 f5
1) PBS BHPEXT BRI ODyos (B MHTIAEF BEATEOK
T 2x10° B, ODyos /N T 2 1519 PBS B 1% IR 114
ODyos {8, 5 B INE R Z PRI R 13107
&F 1),

x1 BRFENEESHRIIMN (ODygs)
Tab.1 Titersof anti-Vibrio ichthyoenteri polyclonal antibody

BUARH B4 antibody dilution ratio (1 : X)

PBS
800 1600 3200 6400 12800 25600 51200 1x10° 2x10°

1.582 1.269 1.038 0.946 0.781 0.675 0.423 0.210 0.149 0.097

22 BFEINEIEAS SDS-PAGE HiT4&ER
SDS-PAGE 53 W7 (F 3), g il Ik E /MR
EHEELWS T 844 kD 38 kD f135 kD; #f
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BHEAFELN /D TE N 38kD, 33 kD £l 18.4 kD;
MaAb =Py 8 F B A i 36 kDL, 26 kD
20 kD Fl 18 kD, BEHUIX 2 F= AT AR RGN £ bt
JREE

M A B C

K3 faflpiE s bR H % SDS-PAGE 437
M: EHS T2 A SMNEEA;
B: MEE&EM; C: MAh ™.

Fig. 3 Analysis of the extracted antigen protein of
Vibrio ichthyoenteri by SDS-PAGE
M: marker; A: outer membrane protein; B: flagellin protein;
C: extracellular products of V. ichthyoenteri.

23 REXXSER

ELISA Z5 3 R (K 4), i ilE 2S5 H
SV . MR A . AN M e E R
4 52 17 5 0 i BH P i £ g B 22 5 oA
JUR R [ TR B0 S5t 0 B oy v, e I TR 1) 4 Tl
F, SR AN . R AR R A TR A
FE, AIEMIKE A IMEE . EREAMEE
1 R 2 1 S RS R R R ) 559 P P, R P et i
TN 2505 1 Le T AR 58 W e e 58 3L
24 RUEERicEFENESRNEEE pH 0

HERIRE

Wk OD 4R A v o 5 dd B AR A i
7N 2 iR pH, &3 OD {ERE pH Tt il
T, R B S 2R RS, R KAE A X
f%ﬂtbSI%M%£ﬁﬂﬁ% DN EZ D!

& H pH M 8(F 5).

D T R A 4 5 A [ vie B £ g 3 B 2 40 45
A1 OD fH, 45REW, MiEMmEINHZPE
FRIE T+, OD fH 1 BLACTH & o R A e 34,
FEEWIE N 2 pg/mL i OD {Efcm, EVfssE ik
SHREEERE N 2 pg/mL, 7EMEERL FT 20%

EEE, B 2.4 pg/mL MEE S Pric 8 ok w
ZU el B 45 AR (A 6).
25 WMNEZNEZEAMNRERE

ELISA 55 R (3£ 2), flpia N # i) 4R E
M. ME&EE . Mo L2 E 5 P PExT

P/IN
O~ N WH UL KO

Ty
=
——
—]
==
=
=
-i
_:ﬂ‘]
—

ALA2A3A4 BIB2B3 B4 Cl Q2 C3 O4 Dlmmm El E2 B3 FA
YLIR44) antigen protein

K4ty ERZhE 5 Rk
BUIELLH 53 F4 B 2 L
Al-A4: fEINREAIMEE S . WEBES . LI YH AR
HH; Bl-B4: WMAERINESMNEE D . MEBEA . s =H
RWEM; C1-C4: HWHINEAMNEE N . WBEA . B Y
MAREN; D1-D4: 8INEIMNEE N BEN . ML=
W EH; E1-E4: RIBMINEIMEER | MBEA . I
PR RE M, B PN=2.1.
Fig. 4 Analysis of cross-reactivity between
anti-Vibrio ichthyoenteri polyclonal antibody and the
antigen proteins of five bacteria by ELISA
A1-A4: outer membrane protein, flagellum protein, extracellu-
lar products and whole-cell bacterial protein of V. ichthyoenteri;
B1-B4: outer membrane protein, flagellum protein, extracellu-
lar products and whole-cell bacterial protein of V. harveyi;
C1-C4: outer membrane protein, flagellum protein, extracellu-
lar products and whole-cell bacterial protein of V. alginolyticus;
D1-D4: outer membrane protein, flagellum protein, extracellu-
lar products and whole-cell bacterial protein of V. anguillarum,
E1-E4: outer membrane protein, flagellum protein, extracellu-
lar products and whole-cell bacterial protein of V. parahaemo-
Iyticus. The dashed line represented P/N = 2.1.

3 4 5 6 7 8 9 10
pH
K5 i ARic i 8 I 2 BT R et pH il E

Fig. 5 Confirmation of optimum pH of colloidal gold for label
of polyclonal antibody of Vibrio ichthyoenteri
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Fig. 6 Confirmation of optimum amount of anti-Vibrio
ichthyoenteri antibody labelled with colloidal gold

PBS 1 ODuos {H HUAE(P/N 1B KT 2.1, %1 4
b I 1 24 AT 4540 0 B PR & 2 4 S v
Ao MRYEPURE A P/N (B FE, B 2

PR AR SMEE 0.8 mg/mL(T1 £8).
MiEAE M 0.3 mg/mL(T2 £8). M4b 7% 1.0 mg/mL
(T34%). &M 0.4 mg/mL(T4 £%).
26 WNERMAZE

Aty Ji7y T I B R ARG 0 3 A 0 22 SR %) 0 32 T
P 7 FrR: (DA TREEZ(C £) 1, 4 S5kl £k
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Tab.2 Thedispensed concentration of four antigens of Vibrio ichthyoenteri determined by ELISA
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Fig. 7 Diagram of colloidal gold test strip for
rapid detection of Vibrio ichthyoenteri

I : positive results; II: negative results; IIl: cross reaction; IV:
invalid results.
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Fig. 8 Specificity test of colloidal gold strip for
rapid detection of Vibrio ichthyoenteri

I : V. anguillarum; II: V. alginolyticus; III: V. harveyi; IV: V.
parahaemolyticus; V: PBS; VI: V. ichthyoenteri, positive.
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olivaceus using colloidal gold strip (A) and ELISA (B)
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Development of a competitive gold immunochromatography test strip
for rapid detection of Vibrio ichthyoenteri in fish
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Abstract: Vibrio ichthyoenteri is one of the most common pathogenic bacteria in marine-cultured fish that can
infect many fish species, causing serious economic losses in fish aquaculture. Rapid diagnostic testing is critical
for disease prevention and control. This study was performed in order to produce a method to detect V. ichthyoen-
teri on-site easily, rapidly, and accurately. First, rabbit anti-V. ichthyoenteri antibody was prepared, and the outer
membrane protein, flagellum protein, extracellular products, and whole-cell bacterial protein were extracted from
V. ichthyoenteri, Vibrio parahaemolyticus, Vibrio anguillarum, Vibrio alginolyticus, and Vibrio harveyi. The im-
munoreaction between the anti-V. ichthyoenteri antibody and the antigen proteins were subsequently analyzed; the
results showed a strong positive immunoreaction between the anti-V. ichthyoenteri antibody and the four antigens
of V. ichthyoenteri. However, cross-immunoreaction was observed between the anti-V. ichthyoenteri antibody and
antigens of other vibrios. Thereafter, the anti-V. ichthyoenteri antibody was labeled with colloidal gold nanoparti-
cles, and the concentration of the four specific antigens of V. ichthyoenteri for preparation of test lines were con-
firmed by ELISA. To avoid the interference of cross-reactivity, the four specific antigens of V. ichthyoenteri were
dispensed on nitrocellulose membrane at different concentrations as four test lines (T1-T4); the whole-cell bacte-
rial protein was set on the line T4, and goat-anti-rabbit IgG was used as the control line. A test strip for rapid de-
tection of V. ichthyoenteri was thus developed based on competitive immunochromatography. The presence of V.
ichthyoenteri, V. parahaemolyticus, V. anguillarum, V. alginolyticus, and V. harveyi could be detected with this test
strip, and the results showed that it could specifically distinguish V. ichthyoenteri and exclude the interference of
cross-reactivity of the other four bacteria, indicating good specificity. The detection limit of the test strip was de-
termined to be 5x10° CFU/mL for V. ichthyoenteri, and the detection time was 10 min. To ensure the accuracy of
the detection, tissues of flounder (Paralichthys olivaceus) infected by V. ichthyoenteri were detected using the test
strip and ELISA simultaneously, and positive results were obtained with both methods. This study provides a
promising on-site tool for rapid detection of V. ichthyoenteri in fish aquaculture.

Key words: Mibrio ichthyoenteri; colloidal gold; test strip; competitive immunochromatography; immune cross- reac-
tivity
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