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ABSTRACT Immunoassays are demonstrated to be simple, rapid, and cost effective. For
the past decades, more and more techniques are being developed which combine the advantages
of approaches in highly powerful analytical tools. The convenience and speed of the test have
been achieved by a novel concept of colloidal gold-based immunochromatographic assay, which
depends on the transport of a color-labeled reactant to its binding partner immobilized on the
surfaces of the membrane. This new technique has been proved to be a well-established and ap-
propriate technique for a variety of point-of-care and field-use applications, which was widely
used as a convenient test for human being and terrestrial animal diseases in nowadays. In this

paper, progress on the study of this new technique has been summarized in detail, which focu-
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ses on its principle, application and development. Based on these, its practicability in aquatic
animal is also introduced. It would provide a new point of view on the innovation of simple and
fast detection of disease in aquaculture.
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REFECH T ERUGH G, M HRNRE, EES¥ BERKHRCLBRTZNA. BENFR
WY, EHEFEKEPHER  ZSHE-MEELIER IE AEHNRERBRN TS, FHEKHEHR
RBEEXLWHE EEQRE R U (REYT B REBIKS R EERR ARICHU R AR (BRH &K
SHERRIEHUR FOE R R ERREH RS . SIMEM G L5 P AR S E PCR EARF R FHF 20000,
BRCKETEZMBI G & . EBEF —-ENRRE BEREAEREREZB RN ARK FELTLAR
BHATRAES . BEMRE . B E ST HE R 7 B B K = SRR A BE MR R .

R4 FBE 1A 4 B 82 J2 0 J B AR R T 3R, BOA I R ST S R B R W B BRI B BRZ —. &K
TEREBRAESIICEAR (Faulk ez al. 197D ML BEHEAR (Weller 20000 K B ER F, 4 F R BN
EEARMFHHHEAR, T 20 2 90 FRLKBERK —WHEEIMZEHEAR . ZHARH Beggs F(1990) & 5E
ATAGEBREERBEHCORWE, B EHE . RH . L2 RRA 5 A, 2 HE M B 5 K 3 (Point-of-
care test, POCT)FIM G M AR (May et al. 1991; Paek etal. 2000), HEF . ZHFEUHREGE . ATH
RAW REES FRER BEEF EEREARTFNAC ENATESMEESE,

RERB A KE, TEK,BEE IR E B MK, KAESYRE B 2 E , w2 SRS R NFER
NIEEESE T & PO M EZ G, A B FRFI R M — K-S, B, SRKRE R W ESHTH
BERERN S BafE . (FEZINEELEEFSERC SRR ARIEANHRAERK B R, AREHR
FARMED R BRI, BURT LA FFRSIBAER T Z A AN R T LIRS R Bk B
N7 B A ) o R A T JE B LN R ASCR W1 2B R TR B AR KR SR b R AT AT o, A — TR
I R R BB E KT

1 BREsEEEREARFEERR

AR SRR AR RN E O RN B REESE = Kinic ARG R RERWEMRICHEREAR  BEXR
BEGHGRERR LERO . REDT  RER A B EEMOERTEAS, 5 &) ZNATEER R AR
EL W . Bk 4£ (Colloidal gold) BELBMAREFAMEHR TR A BN S BOR, KA A2  BEFERHERNAR
W& TR (HRAE 1~150 nm ZED, B ABa B Ea6, BERBE FEE MRS ENELER g5
BAEY RS TFES, EAEWHAYIEM, 1857 4£,Faraday R AR RENE SMKEBER PR ELKES,. B
BT ARGt & B LA B Rl . 1962 4F, Feldherr S8 — R4 T IR & 7T 1F 7 —Fi il T B BEK F B R BR
PRiC#. 1971 4, Faulk ZHERELSFIARZLE X—FRXANBRRERESHERESW—F, HEER
BB R & B R AL R B R — 20 30 R B TR AR £ AR A0 1 A A T R % A A A= 4 O T IO RN
(5 1A% 2005),

488 2 #7 (Immunochromatograghy, 1C) , 5 20 42 80 4£48%) & B M) —Fb R BB T AR (Weller
2000) . EHREE EBBAEA R R SRS 40 B B Bk, o g R i 4 5 R b — e X AR 5
4B R B RN R E B EARIEY, SR (~5 min) E BB EMMEER,

BAEREERBE AN EERESRICERMAERTERZ B 256 58 TSRS A ¥
BHAR, F 20 #4290 FREBERN—THFH A BB EAR . TLUBRES RICY, Fl AFRERRE KR
R, ZEEM R NS B @S OB E BRR A RN RE, RN RERHRE L EEER G
k. HHEARKBE KRR BRI B R T 05 4 TR A A B s R A R AR R SR A IR IR
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AT R T AR A0 8887 368 oR B B T VR R BRI B AR . R E AR B A B RS EAS R R LR
AR B, B2 S8 R AR R 2K I 4K (Beggs eral. 1990),
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WK ENYERBREE P REA T ZHNHE. BENEXBHEFRCEFRT S8 SR H X TEGKK
FE 2009, BN T 3R B A B St B B A R K A S R R S R A BB A WA AR R & (K
BF%  2003; Zhang et al.  2005.2006a,b,2009) , 7E5G R ML % 07 T » 7% ok 25 (2004) B S I 45 e 1
E IR R R TR R R e RER IR BB R B A OB EZ SRS MM R TS 4EE;
BEJS , BB EVER O B S E 5 5 PR GG BT % 95 5 sh R B0 B 312 T iR K A Ak 4R T
FEZ 455 (2005) H 4 S E L5 S AEW T (EDSV) LR & iR 404 BERY U VR FE 29 0 1. 35ug/ml My 4ifk EDSV,
W% A% (20060) URB R BB HER KT eE HURBE KA S 0EEM LB ERRIE, REES
% H IDEXX B iRl A 2 . £ AL YRR 7 1, 2220 % (2004) LA & 2L E 414y W PR (Excreting secre-
tion, ES) 2y BRliHF il 52 6 Hufi P g A I 4R &%, HBURE 5 ELISA #Y, 5 ELISA R EEABHAEN
KRG EERK 100% . FRIAES(2003.2000) 4 HIF FH ALK B RPURMETB R B TREH K, LBREE R
2T W A Y0 2 1M VA R R P R DR R B B IR PR, R 45 R 5 ELISA A& 40513k 96. 8% 1 100% ,
PR BRABIESN 10 ng, Br 3% (20060) R AR RV ITRE 1gG B T RM YT KE KR 3&
WK A 5, W V0 TR B B B AR I & O 2. 3X10° CFU/ml, ZEH 45 (2006 IR A RITHES LY N
KB R , BAK £ AR 10 Protein A By Ry I A FIA 6] 3 4 I OHE &l i P77 ER B BT AR A X A RFF R MR & %
R PR IR . 2003 4F 3 [E ELHT FE B 55 BF Chanteau 254 H RE R E B MR & IE L HERE S5
KYEEHBE T ELISA ZHAMEEHFE. £ % Q006) HBESRICRER/RAR F1 Ak, g
— P P L H B BRI L FLS0JR A IR & e E 0T %, R WUDRL A F1HL R A9 ¥R B FT 5K 0.5 ng/ml, /M HY
HMEERN 10, XEHERRBEEGRZHHTREEFEGENEL, RS ZEERHXERERN
KT, HBRUHEHTENEEZRAMEARWRELE.
HEENIMERLZEMEAETRVHZER, R PREB N ARFRCE BN YT — KA. K
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ZEPEEMAERFELA. BRESGERTRERUNERBCH AT N FORMRN, nEX.4YR&
BRI B2 WA U S AR PR (R KI% 2007;Zhang et al.  2006b; Wang et al. 2009;
Wuetal. 20100, BRI, BRI THLEAAHEMBEEE B EBEX HEEX AN ERARCES) &
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BEE R E K= EAMFE L ORET K, HEENRERBC 2R ER- L RRNEERAZ— 5
MR B, BEE AT F&SEEMFREAPRIROARER, N SATRNFEKACES HE
Bl RSB EBEF B, HERFHENEF LML 2 BRERS LA AL EXRERE, AW
ST K 7R DRE MR R I 0k ST RS W BOR B 2 B 4 U B o e AT S 2 —

MBI, KA YR E RSB Y 5 EEEE MR MEFRN(H RTE 2000, REKNERS
RSB KA ASE R B4, B 57558 8 H KA PCR $i AR \Real-time PCR BB A .
Lamp 3 #8HAR , DA K 16S rRNA BHEIRE 238 B R % . W LAGU R B AR RR 5 v 45 6 D Bl T 131 A0 4% b i 3
LW M SN T A S FE Y BRI A A U IS B B AR M BE AN i BE A0 A6 KB ELISA o
AIRE ST AR S, (E RS vk fy T8 B A 08 0 K A 0 AR A 85 45 i IS TR A S B B R
FZRRKHIBRE . Bk, B R R R R RS AT ) R I R I IR B RK P R AR T RRT R,

DA 4 G J2 AT T SR TR OR () DR T IR, AR B R BB R AE R A, B T M ARE
KGR E THIH IR . MHIFE S Q200D & T/K™ i Ol BHEFRLINE Vibrio choleae KA & RZE RN R
SEAS I F s BT K = S R O1 BB FELINE (6 R BUE A 10° CFU/ml, 58 & i % I B 30 B J0 38 SRR 5
BB RN 6. 25 %, RZTRBRIERE, REES, R 1R, R, EAT AR RER 20 IE
R, Cheng % (2007) 5L T XHF FUBE4: A AE A 8 (WSSV) B i & 52 B AT PR R AR I ) S AR, SRR
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B, %07 M E 45 R 5 PCR ISR — 30, (HRE4 1k ¥R WA HAtUK 7™ S, S TE K R A 3h 4 o Y
FISEIRIE . H AT, MR 2 T AR A0 % B AR K 7= 5l W 37 58 U8 BT B9 W7 AT 4 76 R BT R 2 7=k S R A
ROARMFA BT WA ER LI R INAEELRAH T E EH RSB T .CETRTHKARER
P A DR B R IR R B K, DU S AR T T K M B I PR U A BT B R

BEFHIBRES RERTIESHEAROAREAHRR, S REARN R ERZEF T /L, B
4% 14 5 K AR 0 AE T Rl 16 6E BRI 22 $0 E AR , 76 e BE AL b 3E— 25 3 FOAS 00 1) SR IR S (1D R 5K
KEG, WAYE — FMERERAE SR QLT EMER S 5560 D 7 a8, — SRR
REE, MRBVEE. ) RAFMRICRE, WAL BT ARILE. Q) SHTEYETEES K
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A J5 QRS R TE AR T A K P U, 3 S8 T K S e R B BROEAS U B R L T UK & Y DR AR I i 4
sitn o AN ASURT LA 25028 7K 7 3 s 2 7 300 G 00 52 R Y 9 0 TR 0 T L T LA R0 b 3R e R S 2 WK . I T
B H % B =S R H B K

4 RERMRRKEK=REOFEZEAET=

AR, R E B KSR AR AR R . B TIRE MR TR YK SR 5 Y e Y e T i
FRTEIREE H 25 WAk, DA RO TR R IR R B R E MR EAR EE, 2FRA BB KIEE L
Ft. 2004~2006 4, 3 E /K 7= 5250 30 P09 F B I B BAR 0 AU 126,201 R 214 Fi; 18 B L B #5155 0 ik
F| 151. 44,110 H1 115. 08 fZ L (FEFF B SE  2009) . M7, EBUK =S BEM R R MMATHERER L KR A
JFHRLE T ARREN R H AT RS0, B E IR A SUATTII L. L, 7= 20 4 7 40 B A 7T R A K = sh 49
R PR ARG Y X 1 T T DA K SR Ml T T — el 2 S MR A Y e R A T N 32 M B AR

k& RERENTRERNER THETFELCUHRAAR FELTARSARBENHER SR, 5 TER
PP X AR S T R B R kL 58 AT DA 1) K 7 RE AR T T o A R E R T AR LSRR
YWERIREGBEAENE AENE RHEEAF RS YRS AR FCRHB R RIS R B et
VEAG PR R KT SIS E S S M LSRR, A U #ET e e BB EHRS &,

WAL IZBARET LAR B TS R R I RE EE R W . E XKW R K A (2009 4 o EH g R
BREAR SR, G R B M KT O BN CBRIL T RIER 4 K kTR B R KB S
B EIGH, FEGEYKARAELINA EEBREMAME, XEEBETREY AN FERBD £ 86E
J& EVRETT LAR B AR & S sZ EATR I B AR #EATRE . AN AR TR EM IS RO R ENEE
T, WA IS Y 09 A hn SR 00 5 AR R, 0 AT e A 6 R 5 S T A U B R 0 L AT R I, AT 3K
XOKBER MW . BETT S B TR B R B AR B, 5 T3 B, IR AT D T TS e 0 RS 00 T Ui T A B I O
HIbR AL R LR IR 12

2 E R, B AR 4 G g AT PR A W 5 R 7 2R 3E L N AUET LA BRI B R B RIS RA T R T
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P TR MK RET A R .

2 % X MW

LEE, B3R, BEE. 2002, REBKEHREEL RN BRENEE, 24(D:11~14
BERLR WS {T 8L 2006, BAE SRR LGNS PRY gE TR EMES LN A, PETME & E¥HR, 28:204~207



118 wmol B % #E B ®3NH

FEE.EERHEE B B 2005 KESHRELH T EMNBRES S ERERRR. FEEER$, 35:856~858

E OB ARL.E K FREOWEE OE.E O S.AMEE.E W, RUE,ENG, TEMK. 2006, RESSERNEERDERBENE
RO, HOFRER, 21:1~4

IHR. 2001, REBEWHEATR#HRE. BIESIGREYIE SRR 208, 22(2).96~97

B R, TEFR. 2005, WS KM HBRFAE. T RSP, 22(7):48~50

KV BREE . 2000, REEFALTRIE. L5 AREE S F

FRAE.E M EEIG. 2006, 7 REBIRS S RO RAUE ARG AR Y. PRI RBIRRE, 21:148~150

M, RECE BT BIRE BHIE . ZEEH. 2004, HIEBIURIGE QN AR BT R RSN E. SHREESR, 35.343~346

BROBOALEME KT EEER PRI 2006, WITRERERMRELANTHSNE. HEEHEE, 28.6~8

fUHeze, ok M, TR, FEA.N K. B.F H. 2007, RESRESHHEBAKERS Ol BEANE FHNEY Shi. PEEE
BARERE, 30(1).52~55

EFFE . BRE L B2, 2009 KPS Bm R a2 Wi R w R AR, AKF=giay, 7.21

KECE, BEDREHFR,BRT B, 2009 BYERAEIRARERNEAREN. FRERLASE, 9,174~176

WP, BER B, TN, EE 250, 0%, 2H8, ZRE, 4R, 2003, FEERRELH AL, FHE, ZL99101537.1

KPR BRI R, EFSE. 2004, AR RBRIREL MR AL B RSET 2. E B8 E¥R, 35: 89~92

R WLEEE.ER.E B 2007 BRASSERENMEARESRRWFHRA. &5 TR, 28(12).216~218

HEFEEM. 2007, Ki=gh ik S, dbat. Bl R

WS, AR RAT. 2003, REKQUEBRRSENERERTENBEIRNA. FEASRBBRAE, 19.77~79

B, RN, 2004, SRBEIMEBNERETFEABRTR. IWEXHR, 25.87~88

Beggs, M., Novotny, M., and Sampedro, S. 1990. A selfperforming chromatographic immunoassay for the qualitative determination of human
chorionic gonadotrophin (HCG) in urine and serum. Clin, Chem. 36 1 084~1 085

Chanteau, S., Rahalison, L., Ralafiarisoa, L., Foulon, J., Ratsitorahina, M., Ratsifasoamanana, L., Carniel, E., and Nato, F. 2003. Develop-
ment and testing of a rapid diagnostic test for bubonic and pneumonic plague. Lancet. 361(9353),; 211~216

Cheng, Q., Meng, X., Xu, J., Lu, W., and Wang, J. 2007. Development of lateral-flow immunoassay for WSSV with polyclonal antibodies raised
against recombinant VP (194 28) fusion protein. Virologica Sinica, 22(1). 61~67

Faraday, M. 1857. Experimental relations of gold (and other metals) to light, Philos. Trans. R. Soc. London, 147 145

Faulk, W., and Taylorn, G. M. 1971. An immunocolloidal gold method for the electron microscope. Immunochemistry, 8; 1 081~1 087

Feldherr, C. M., and Marshall, J. M. Jr. 1962. The use of colloidal gold for studies of intracellular exchanges in the ameba Chaos chaos. J. Cell
Biol. 12(3): 640~645

May, K. 1991. Home tests to monitor fertility, Am. J. Obstet. Gynecol. 165: 2 000~2 002

Omidfar, K., Kia, S., Kashanian, S., Paknejad, M., Besharatie, A., Kashanian, S., and Larijani, B. 2010. Colloidal nanogold-based immuno-
chromatographic strip test for the detection of digoxin toxicity. Appl. Biochem. Biotech. 160, 843~855

Paek, S. H., Lee, S. H., Cho, J. H., and Kim, Y. S. 2000. Development of rapid one-step immunochromatographic assay. Methods, 22: 53~
60

Spielberg, F., Kabeya, C. M., Ryder, R. W., Kifuani, N. K., Harris, J., Bender, T. R., Heyward, W. L., and Quinn, T. C, 1989. Field tes-
ting and comparative evaluation of rapid, visually read screening assays for antibody to human immunodeficiency virus, Lancet. 1(8638);: 580~
584

Wang, S., Zhang, C., and Zhang, Y. 2009. Lateral flow colloidal gold-based immunoassay for pesticide. In: Avraham, R., and Keith, E. H.
(eds. ), Methods Mol. Biol. : Biosensors and Biodetection, 504; 237~252

Weller, M. G, 2000. Immunochromatographic techniques-a critical review. Fresenius J. Anal. Chem. 366, 635~645

Wu,J., Zhang, S., and Zhou, X. 2010, Monoclonal antibody-based ELISA and colloidal gold-based immunochromatographic assay for streptomy-

cin residue detection in milk and swine urine. J. Zhejiang Univ. Sci. B, 11(1): 52~60

Zhang, G. P., Guo, J. Q., Wang, X. N,, Yang, J. X,, Yang, Y. Y., Li, Q. M,, Li, X. W,, Deng, R. G., Xiao, Z. J., Yang, J. F., Xing, G.

X., and Zhao, D. 2006a. Development and evaluation of an immunochromatographic strip for trichinellosis detection, Vet, Parasitol. 137: 286
~293

Zhang, G. P., Li, Q. M,, Yang, Y. Y., Guo, J. Q., Li, X. W,, Deng, R. G., Xiao, Z. J., Xing, G. X., Yang, J. F., Zhao, D., Cai, S. J., and
Zang, W. M., 2005. Development of a one-step strip test for the diagnosis of chicken infectious bursal disease. Avian Dis, 49: 177~181

Zhang, G. P., Wang, X. N., Yang, J. F., Yang, Y. Y., Xing, G. X,, Li, Q. M,, Zhao, D., Chai, S. J., and Guo, J. Q. 2006b. Development
of an immunochromatographic lateral flow test strip for detection of $-adrenergic agonist Clenbuterol residues, J. Immunol. Methods, 312; 27~33

Zhang, G.P., Guo, J. Q., and Wang, X. N. 2009. Immunochromatographic lateral flow strip tests, In: Avraham, R., and Keith, E. H. (eds.),
Methods Mol. Biol. ; Biosensors and Biodetection, 504; 169~183



