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(1. A [ K P B 98 B BR VLK P2 98 i, R NL BB e 25 B ) B i sE b=, T4 )7 510380;
2. WL A 38 K K P2 AIF 5 T A b 38 % K St b A B 0 7 A sz 86 =5, Wy B 313001)

B N — MBI E & oF 7 0 & HZO8 MR (HZOB)IL i oy % /% 2 JF ik, 7K 5L DL % A
HZO8/G F o M E R M A UEMR, WA ZRBHFREWEE M F h ik, BT RN &4
i, T 4N GCRV HZOB & 4 (4 By % o b 4 b 4 B 28 = 28 g 52 I (IPMA) 77 3%, JF
MZIERE R B EAM. HSELISAR IR 8 fF & 5 XXt R i 7% 4 & 8 4
MR FERATTRIE. ZRE R, HZOSM AP & 3% B 1x10°% JL/uLiR £ £ # J5 720 % ,
HRP-IgG= 41 : 10005 #, #F4fiFl - 10048 M MR & & ; ZIPMAJ % 5§ & & [
M R ZBOR A E & i E . R JeGCRV IX0901(GCRV T &)y & i & L X X
KB ; GCRV HZOSHRFH f dn v A B £ 1 - 800 sk A i ; MW AP ER M LI T 7T,
R EEARFNELN,;, FeULRERTL T, ZIPMAJ & 5 ELSIAT ik i [ H o A
WA &% 2R H95.7%A87.5%; FEIWIPMAT EAME & H ¥ & K8 & RFE
B, RR2FBAHMAFEBNEME; IR AN 1260 F & mFFARLTRN, FHE
R R K T72.2%. BFI R, S HTHZOSHRIPMAT k4 R MR ER A B K
#, HGCRV I AW RATRFHE. RERRAR TN AR RERMEGR,T —HH K
48 M F B

R B8 "FRIRE; RRTAMNELEEELE; FERN

hE 5SS 941.41

11 (Ctenopharyngodon idella) &35 [E £ 32 %L
IR K A FR R AR, = i 201 54F (5 BN IR
KA ST 17.8%, HETE 51 A$|28k402
AR, SR, g 900 5 (grass carp
reovirus, GCRV)5| AL 1Y B H 10995 i 40 B4 K
J ) 2T A R A Y AR K DT, GCRVsR
J& T I #E R . K AE I I R R Y,
fEF MM AAE, TR HN30%~50%,
e e A5 60%~100%*), 1 L& B R YL 4
(Mylopharyngodon piceus). 78t (Pseudorasbora
parva) . i K% 2k (Hemiculter leucisculus)?, F1HE
fefax JUA £ % 2B e EAR T AE T, %00 55 Ui

WIS HER: 2016-01-30  {&EIHEA: 2016-05-10

XRkARERRD: A

1970 AR, e RE . RWENK, E
SR T TR SR A A 0 AR RN R R K 7% B
F14) fee B R 00, A 0 i IO 1 HL U2 K 5T
s TR T2 B AR R 60~70 nm, - TE A X FR
TCRERE, LA 1 11559319 Br i BUaE RNAZ AL .

HAf O & RiE 73020k, U
GCRV854, GCRV861, GCRV873, GCRVS75,
GCRV876. GCRV991, H962, ZV-8802., GCHV-
854, GCRV HZ08., JX09-01., GCRV-104,
GD108. 106. 10955, [ 43 &3 MR AE 5L H 41 )7
G FEPI AR AN AR L X R Y B0
SEO7 2 SRR X A i O 7 & 4 0

BEHIRE « AR 3% K U e B 52 0 T A 2 35 R G (ZTK201301); 1P 48 B 1 %155 H (20152ACF60021); “+ — .7 H 5 R}

% 81 (2012BAD12B02)
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WAE MG 2= # FE R E AT RGor28. RIE
AR EHFIME L, TR RIF S A
B 7 A LT DL S R G i A o A, B
BERR SR ERTRAGR 3R, 3 3 AR AL, R
GCRV I BI(f %k N GCRV-8735GCRV-IX09-
01). GCRV Il #({LF kI GCRV-HZ085 GCRV-
GD108)MGCRV Il % (GCRV-104, GCRV-
HB1007)!7 7, MHr, 4 E 4 b2 8 2 1 AT
PR, 3R AN HE, AR,
RA Y, 8 A 5T A BL2009—20 1 34F [ 7L
£ I s W DU RT A AT 2 R A e A R BT, H R
S By A IS AT R AR R SR LAHZ08 AR K B
[GCRV T A#I"h 3=, Hk, XFGCRV I AL &
| B A I R S RS W R
XF TR A B R, R R R A A
MIVRIT 25 M, BT I AT) SR R T S g
B, HEATSREE TR AR R B 1k R A i
E B SR ) R R U i ROY T I DR R
. HATA 280 05 2 kAT 540 i 1Y 2
Wr, ELREAIML ST B . MBS | DA 2 Al AL Sy
Br. PCRALAGED, X 4675 7k 25 H AL HE G
WEEEST S . RBELEE . AR BB B A 2
o W £ W fizg I B 5 3 R 0 O 1, (H X 2
Jrkk skl 9 01 . BAE LR E 2, RN REX I B
AT B W, AR TR A I AT e 2
WA TAE. RWEE S MR iRt I8 . alife e
W R, AMURIESRE 4. FERF . ik
B, O H IR IERCE AR, IR R T
iR o HRT, X T AT fig O 0 R
B A H 7 2 T AR Y 1S H R 1Y 45 4y
FAY SR I, A4 H M AYRT-PCRY
PeHEE EPCR™ | RT-LAM™ 24 - H AT #5551
RO FIRE S o H 35K B8 0y - A W 2 T i A
KRS S, TR —, &%F%
S A PE R B A5 R, e T X 2 B 2
AL, 2 R5 H At v SR ok kb 43 1 AR W 2 A T
BN, W0 T G 28 2 (ML 27 )R I 5 vk o
Ok A0 L I R, TCR SR IR RV AT
() 240 M 55 1 P R R T 3 AT R R
BE B KR, 4R R B X GCRY
IT A A RETT o Rk SE 92 B S e ORI, R
S M S B A N L T ROk A i, — B
2 95 1) 2% K S B E AR T, BTG SR
JEH TSR, A IR Bk

BOMAFE TS, b g2 il T AR e Y B T 2
BT, BE IO TR R B e ROCR AT IR
I, BT — PRI GCRVEE S M BT 1) e 28
SR 7 o I PR RS B = g R ST, B A
L35 553 75 58 i A O 977 4 o £ 0l o A R
Py, iR A0 g A0S B R R R PR B M
T 2 TP e Y I 8 1 O AROCR B G B E S
PERR P 1 G B

Xof R g A0 BE DT R AT, B FTE
WHATHER T, BLISAT LR L. R
WO . RS AT, ATHEAT R E AR B A,
B AE s T e Jit B o 21 2 1 B D 2k 5 2
IR DR A A5 R 2R R T il A 0 A,
HUBBTE HAT — 8 45 1 1 52 50 3 i FH 48 e o 2020
AR S 56 33 ST 1 GCRV HZOSHKE 5 3% i Ak 1) il 2
JZ 4l g 52 55 (immunoperoxidase monolayer assay,
IPMA)K FH i 75 8% % 40 1t J [ 2 AR S A 0 4 D
SO o AR B A IR ORR SRR LS . BB S
BeAE T8, JF HOULEE T HORG 5 0 % A T
Be, TR EWAT R A Al PRSI A
B AP S I TE BT A W

1 MRS A

1.1 EFk. FEKFLHAE

GCRV-JX0901( T %), GCRV-HZ08(T ).
HUR ¥ 7K S PRI T (Aderomonas hydrophila), ¢
A B T T ORI A AR IR AR A TR 34 R A S
B IFARAE, GCRV 1040 o & /K 7= Bl 22 1F 55 e
ALK = 58 i 85 4 S Ao D B, A ) i
BT 4 2 Bt (proboscis snout into fibers, PSF) i A< 5
g e gt BB 0 s e Bk AR 1 IgM IR s BE BT AR
P AS S 50 i A OF PR RE 40 WA i PR v B B AR i A
2988 A Mk DR AE 22 ] 48 A 3 5 0 (CTCCfR
45 . C2013193),

1.2 mEH&

PR A& SRR (EEE TG K Y B
Jo D0 2 P L PR T A [T 1 A Bl
2 HE B A A 45 VO T A = FERT-PCRAS I 75 9 F
PR RGN, 2 B He % PV 3H (A4 ELISA 7 i i
FTHUAAKTIN , SR J5 He & B 7 3k ) 4 B I 355

PR i ) & A 52 5 % 3l 3 GCRV
HZ O8I B B G I 34 il £ B i 355 1 ] — 41t
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04475 ; PLGCRV-IX0901, GCRV 104, 5
Joi P g K SRR L SO B AT TR R R B
RSB M TR FE P a3 3 ) A o i R e fi
B OB LM HWA E A R, RE
53 590 2R S B S 9 O H BB R A £ o
TH A A
1.3 FERF SR
Medium199(M199)5 77 3 | 0.25%-EDTAJH
T A IG 2R 1003 (FBS)H ) GIBCOA | 77
Premix Ex Taqg (Probe qPCR), PrimeScript RT
reagent Kit (Perfect Real Time)J A TaKaRa/\ F] ;=
s E.ZN.A. Total RNA Kit I, E.Z.N.A. Plasmid
Mini Kit 1 )y OMEGAZ ] 7= i 5 HRPARIC Y 2
i IgG —Hi (HRP-1gG) FI 3-%4 Ft-9- 2, KLk
(AEC)Jy SigmaZy w7 it 5 HoAtl Ak 212500 oAy [ 7
Mrafi, ABI7500%¢ % 5 & PCRA A 32 8 i FH R 48
N FEIABIFE i PICO 17RVES.DAL . CO2BEFR4H A
5[ Thermo/ /7= 5 KA {8 8 56 % B W B
(DV730)h H A& 2 1) 7= i

14 HENEESSNNE

FIGCRV HZ08 J5 % W 4 Fi PSFAI L . 411
B R W MI99K: F 58, 5 10% K3 1Y Jif 44+ 1L 175
MFHR, HEES100 UmL, HEGHHES d
LA, BN L3 WS BEOSCHR [27]09 7 vk R 4T 5¢
VO AR, YA R TE b W R P DL
B10°LL 0, WG EE W, SR, 4°C
3000 r/min®5.0> 15 min, B FIEW, SR EET
—80 CORATAE N HE % o

1.5 IPMAERAYHI &

4 M19OFR B 1 Fh 2240 B 25 1.0 10°98 Dl /uL )5
) A5 42 Bl T3 T4 AL RO PSFAR I B b, 40 ik i
HF1.0x10°4/mL, F12fLARHEFLINMA2 mL, [F
B 152 A H A BE A M X IR . B 28 °CAA I T G
48 WP U Z B, FRMMEE R,
PBSWE3W T, [ % W (100% 1) PN B 5 Y s 4%
1 THHHR ) E R EZ 15 min, THREET
—20°CIRAF# H -
1.6 IPMARIEIRZRF

BUIPMA $t 5 AR T = IR Wi#30 min, PBSYE
1K . FHPBSH GCRVAFAKE ML M1 = 258 17245
ZHHF B, I AP bR AL R 48 e xk iR AL, AR AL
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200 pL, 28 °CIZ&WFH 1 h, PBSE3K; MA
1 : 50001546 B B b #E M IgMBA sE B hp A, A3 4L
200 pL, 28 °CIEAMFAE 1 h, PBSPE3WK; fNAFi
B HRPAR IC 1 9T R 1gG 9t (HRP-1gG), %F
fL200 pL, 37 °CHE&WEH 1 h, PBSPE3K, fMA
JEYIACE, F:£L200 L, ZEiE W15 min, 3%MU4E
KB, FGF BMBIINEE, FIELE IR,

1.7 IPMAR R &H 8 «E

B BB F BN 1.0x10°, 1.0x10*, 1.0x10°F0
1.0x 1098 Dl /uLriill 359712, 24, 36. 48F160 hf5
% — B [E %€, HRP-IgGHE1 : 500, 1 : 1000,
1 : 1500F11 = 300017 # B, 1z H J7 M i o B
FERYTPMA I R 251 o
1.8 IPMARIHF R SLI

FHPLGCRV-IX0901, GCRV-104, U g
KM 20U BAT W Mz 2 A SRR
6L AT P9 BH 1 I 9 AT 38 U L, AR B i
DR L
1.9 TPMARSRMESCIE

P GCRV I A FH P 178 M1 25HF- IRt fs &
IR, HEATIPMAA SURPE S 6

1.10 IPMARYEE ML

il & 3HLIPMA L W M, %8 FH HZ 08 BH P4 1 BH
PR LG 45 503, AR TR] it vk FAS 8] 41t vk iy 34
IPMA J2 W AR 354741t P Dt 1] o5 42 1 S 6

1.11 IPMASELISAHIG & 216

PRIEUSCEE F 3251 3 1 w0 f 1135 1 AR i 3044
7B HIPMAF ELISASEAT AT R, e BT &
18, ELISAZ: HB SCHR 2410025 B AT o

1.12 AT ®REE&IEAE N

PEHLGCRVYF JE AIGCRV HZOSHT 4 [ 4 % £
10078, M8 W& S IR e vk B R 1< 10° 9% D1 /uL iy
HZOSHR B , 200 uL/BE . 430l TR YL u . kgL
JE B ~SJR RS T, HRREIR, H
A & W IPMAJ7 4 FIELIS A I 1fiL 7% ¢ 44 7K °F
1O it A 285 2R 25 B = 008 2 )5 SR H ML
A5 B AN TR] B 8] B B G 2 £ (R HTARRL Y o

1.13 &KX I 75 #F S A48
WeAEYTHE . 4L P, WIRG . WidE . iR,
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TLIRTA AN ] 3t DX 77 B 37 1) 5 DL B 2 S IG5 10375
A 1260y, HIPMAJ B4 5t HZOSHT AT I .

2 gER

2.1 IPMAR N E&EHHE

KA R FRW], R I 1x10°4 D
/L 29 i 2 R GCRV HZO08KK 72 h [ 58 2%

e, HRP-1gGHGE M BEE M1 : 1000, GCRV

HZO8 K FH 14 1L 775 5 975 B Sk e 41 i 52 17t 7 201 i
M2 A SRS O R R (B 1-a), T B4 5 58
%] BE 4 TE 4 57 35 €6 s 7 (81 1-b)
2.2 IPMAME R MG

A8 RN LI A5 R, BRHZOSFH 4 1 3
SEBHPE A, A 3R PR AR R TR A BE P i T 2
B, GIE BH IPMA J7 5 5 3 6 w5 £ DL T G IfL.
238 ORI .

B 1 £ InE$ GCRVHZOSHT 4 B IPMA S

(@)BAPE BN s (o) 4 S

Fig. 1 Detection of antibodies against GCRV HZ08 by IPMA

(a)positive result; (b)negative control

2.3 IPMARY B M LG

U SRR A5 R R W], 2 HZOSFH P I 1 7
FE 80017 (25x2°fF) W, A3 RE L5 BIAR K 57 1) 3
@R, AT 86 B A B i U

24 IPMAEE ML

HAE SRR R, ZKIPMATT LAt A
A ) AGE I 235 2R — 2, RIAAR T ik By A Y
HA

2.5 IPMASELISARF AR

A3 S FHIPMA FTELIS A X} 3044 Il J It V5 Ff A
AT AT L5, IPMAYE R 230y FRYE, 74 A
Pk 5 ELISAMEA: 2240 BHE, 8 FIME (£ 1),
IPMA 5 ELISAKS I 25 5 BH P 4F & % 8 95.7%, [
PEFF B 3 N 87.5% X I IR A7 76 K6 M 25 5 1) 1M 15
FE 51— 25 31T western blotFil [E] 322 40 25 ¢ 6 52 16

PEATER R, B0 E 45 R 5 IPMA VL A I i1 25 2R A
[7], HGCRV HZOSHIFHME, #iHHIPMAKS M 7
HA WA R

#£1 IPMAGESELISATT ZH T AMSSRER

Tab.1 The conformance test results between

IPMA and ELISA B
i e ELISAR Ml B ELISA I N
T HJJE ‘fi%l L1 ri%f( it
. ELISA positive ELISA Negative
detection method total
number number
TPMA K S BH 12 3 22 1 23
IPMA positive number
IPMAK 93 P 5 0 7 7
IPMA negative number
it 22 8 30

total

26 ANIRRESMBEMNER

1 1 IPMA 5 % MELISAJ5 ¥ A6 I A T s e
AR L RS PP IR S R, RS
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5108, IPMAE FIELISAVE K6 I i BT A4 35 R
1:400, B2 G HMILHN © 16005 K-,
HAF THZEL - 800, H5HBLIR MBI N
1:400(#£2), ULIHELISAK IS R 5IPMAE Y
SER AR — 5, (P HURME AL R
B FERTG S

2 EMGCRV Il A [E) B8] By ML 5E 4 R 5 6
Tab.2 The serum antibody titers at different period
post-infection of GCRV HZ08

MEPUAZL serum antibody titers

SO LM $28H F3E Al $55)5

Oweek 1'week 2%week 3"week 4"week 5"week
IPMA 1:5< 1:400 1:1600 1:1600 1:800 1 :400
ELISA 1:5< 1:400 1:800 1:800 1:800 1:400

2.7 IE PRI M0 E A SR A A8

110 N e SO B I 1 =< N 1 | AN 1
AR L LG A5 i 3R B b G B AL o I L 3 R
A 1260, FHIPMAJ; ik HTGCRVHZOSHT 14 7K
T SR RN, A PR N 63.6%~
79.4%, “FHIPHMERHR72.2%(F3).

R 3 IPMAER A E M X LU E & IS
MmE# mEE R
Tab.3 Detection of antibodies against GCRVHZ08 from
field fish sera by IPMA
KU MAEFEAR G BT kb

PR /%

resources _ counts of samples  positive  negatives detection rates
I % 34 27 7 79.4
Guangdong
baniii} 28 20 8 714
Jiangxi
i 17 11 6 64.7
Hunan
biiBa 14 10 4 71.4
Hubei
I 11 7 4 63.6
Guangxi
128 13 10 3 76.9
Shandong
YLIN 9 6 3 66.7
Jiangsu
Bt 126 91 35 722
total
3 itk

30132 Wi 18 B G B R 25 R B I AL
9o B A A R R L B R A i Y32 T R

http://www.scxuebao.cn

W JE AN, E RN R R AR A AR . ABE
WLEE I PCREE 73 AR W) 24 R D vk 7, T e e 24
AR B 5T R0 R 82D, R AT R — a2
A W i 00 B e B IR AR AR S . 2R AR AR Bl
VI I R A LA TR | R L e 98 RN AR X R
55 . SRR A AL BB ASE o B LA A A
b — ZR G R I LT A AR v, He %5 PR
Pt B Tg MUY L <1 I 3 4 & R 8 SR o B e
1, ST — R 4T GCRV VPTEE A IR
R FIER I, %5 R T GCRVIE L (1) 1L ¥ 2
W JingSFPUHES TR 5 BE BRI GCRVIY
Tk, FESMERBURERRL, B8 T GCRVAYIE
W2 W, bR 26 o gl 22 Jy TR AR 2 41 XF 873 AR
FARMGCRV 1 BURHEE, (HEMXT HETHATAIGCRY I
R A3l 1 LT 2212 W 7 7 o

PIHZO8 MU EMAIGCRY T 7E7 J1 . 40
RO AN B0 M AR R . e LA AL L S
A ¥ 9 MURRAE 25 7 1 5 GCRV 1 BUERAF AR Bk 22
5o GCRV T FE AR H2 R0 E UL I £0 245 240 i R 05 A5
WHYCPE, MGCRV I BIIFEMAH , YL H LAY
1 25 40 i ¥4 BE = A B B AR CPE™ . X — 4R
GCRV TN BREM 489 . %5 REE AN I 8 S 3 i T
KRG PR XE TR TPM A B B 2 O ik g
GCRV Il Byt e, f#k T GCRV Il TECPE. &
T L R A0 A R (R MR, i 2 IPMA SR
YEICT By S 1R 96 WA s, BT LATPMAGI 22 J7 %
A A IR AL .

TE o 8 A Ml Ak =2 Je 52 g0 v, e bR A 1Y
[ R A EH AR, e R EARid bk S
T b, & A RN, 6 B 2K [ 5
L N RN S W R O A N E /S | V= R
MERZ WK . Ik, AR B A58 i B s 2 20
MRS, R SR S A A B Ty vk, 3
R )32 I [ TR R R A R, T
HNER R 100%, £ R95%8K100%, [& 2 (1) iR
J&E R RS 8] AR B T [ 2 A REAE AR K,
—~70~37 °CHBA W A, BfE]— % A 10~30 min, A%
SO PR R A0 B 5 SR AR AT IPMASE B, R A
100% () N il 5 B B4 1 - 1 EE TR & 1 0 T E
W, FREE1S5 min, REBGHFERORE, 7
TR 114 B[] PN A AL 240 AN 1 S k. AE TPMIASE 36
L O Tk — S TR 5 R SN
5 A Y 0 R0 T R BE 1, S — R
3% WA K AT B A R B I BH P A9 77 A, 3%3L
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KRBT AT BER BRI s, HE B AROR I
BRI,

ARSI, # A LB IPMA S ELIS AR A il
R, B EFARIEST%, HFHHHA
B B AR OCPE , B BEUESE, R GCRVBL A4 E AT
PLSRHIIPMA S 5 o O T Il R R 4R 1Y T 44 1LV 1Y
RO 25 7R, 45 XA RS H BH 2R R 63.6%~
79.4%, IV NT2.2%, FHAFAEA I 25 5 (1)
I 375 RE 5 3E — 25 EFT western blotAl [A] 322 Ha 5 o G
SEHSHEATINUE, B EZE R 5 A SR TPMA L K U
By 25 R AR, A GCRV HZOSKY FH:, 56 B A 52
B IPMAKG M 75 2 B A iy M Pk . AL
HZOSHLIAR FHME A, Bl TGCRVIR YL 25,
I SR B A0 A g B AL I P P S B OK T 3
Frnhie, WFFEx g — L. FHIPMA
5 A I T G 9 I A I Y R S PR BT R AR 1k
oL, iRk, REUAE, FSEPURKF
Fof R, AR E - 16000 K
-, JEBHIPMARE FIELISAL A6 I 45 S — 2,
FIIZIPMA J7 2% 0] I LASE 1 B 088 I B AR 7K SF- il
G, BT RBERCRITAN

ALK FHGCRV HZOSKRIPMA T 2 % 5% A 11
PO TR TTVE L R A 7 XY K 7 B
i R g priAR AT TR, 25 R R, 3R
EGCRV Il JiiATAH Y™ 8, PR HIE B AR
M. IPMAILYE FH I A RESE 2l 2 B2 GCRV I
TR B, AR i L R DR 57 5 5 1 s LA
YA o B B RS B Y FRA Y, IPMA
PO B AT B8 PR i S e BT B, T AR ok 2
Hi 558 3 v] e PR s i R 5 i

Z W58 ST B GCRV HZOSKRIPMA J7 v ] i
TS BUAR ARSI, T R R L AR G T
HIGCRVARE #E,  J0HAE A XA A= 20 5 A2 19 95
FUE, NGCRV I WA HATIRF A . B
925 AR 1 DA B I I B ARG T 4 4R T — T g AL
A A D - B o
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Establishment and application of immunoperoxidase monolayer assay for
detection of the antibody against grass carp reovirus HZ08

ZENG Weiwei ', WANG Qing', WANG Yingying ', LI Yingying ',
HAO Guijie?, SHI Chunbin', SHEN Jinyu >
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Key Laboratory of Fishery Drug Development, Ministry of Agriculture,
Key Laboratory of Aquatic Animal Immune Technology, Guangzhou 510380, China;
2. Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture,
Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: In order to develop an immunological method for detection of the antibody against grass carp reovirus
HZO08, using the cell culture plate which infected with the the GCRV HZ08 as the antigen, and serum collected
from the vaccine immune grass carp used as the antibody, an immunoperoxidase monolayer assay (IPMA) was
developed to detect antibody against grass carp reovirus HZ08 based on the optimized reaction condition.The
specificity, sensitivity, reproducibility and using for clinical application of IPMA were evaluated, and compared
with that of ELISA.The results showed that in the optimized IPMA, the virus was diluted at 1x10° copies/uL after
72 hours, HRP-IgG was diluted at 1:1000, and grass carp serum samples were diluted at 1:100, there was no cross-
reaction with serum from grass carp against other pathogeny. The sensitivity test showed that the positive serum
could be detected at 1:800. Reproducibility tests proved that the established IPMA had good reproducibility. The
IPMA method had 95.7% positive coincident rate and 87.5% negative coincident rate with ELISA method. The
results of the IPMA for detection of the immunized grass carp serum showed that the antibody titer reached peak
value in the 2nd week post-inoculation.A total of 126 field serum samples were examined using this method, the
average positive rate was 72.2 %. The IPMA is a highly specific, sensitive, and stable method with high
repeatability, and it offered a convenient tool for the epidemiological investigation, vaccine immunization effect

assessment, and antigen and antibody detection.
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