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alifl, BpE 24l b i) K88, K99 il 987P LF B .
1.3 PRMEMFHG & REK

D) AR 6 %, 2 BOCHERES J#E4T, 43 51
FHR A B K88, K99 Hl 987P £F T4t J& hn A 36 [
SE A FNHEAT 2 RS AR IO 58 A I AT 56 3
WARRE G FE LM B ik 1+ 32 LU BAY SR
I FN 43 B8 1ML 35 - 28 56 °C /KB K i 30 min. % .

2)K88.K99.987P FHYEIM I ¥y 2lifk. . B 10 mL
PRI 5 40 mL BERR R 22 vl RIR & P 8 T 2 i
INAE ¥/, FIRIEA 30 min,2~8 C#E 2 h LU
J&i» LA 10 000 r/min £5.0> 30 min, B EW A 1/10
KR PBS(0.01 mol/L,pH {4 7.2), J 2 mol/L
NaOH 3 pH {H & 7.4 A S5 AR ) 1 B 1R e v
W.2~8 CHE IG5 000 r/min B.0> 30 min, 3
3E s ULTE HIE B PBS(0.01 mol/L, pH {f 7.2) ¥
fit s 2 ~ 8 °C if M i 1 s BU3E # 5 #F & 17 SDS-
PAGE H ¥k » H 8 11 o 300 & A I 2 P a5 o
I35 B —40 COKF AT .
1.4 BEAHMEH SMEEL

ZHASCHR L6 3T . JC T B A R AR M A 45
I,k 2~8 CrkFifaE 3~5 d, B H PBS(0.01
mol/L.pH {E 7.2) ¥k 5 ¥ J5 A PBS(0.15 mol/L,
pH {E7.2) fit B A 10 % 21 41 it B . 4% 5 20 40 i
BWMAL 13 3 %0 R R W AT RS L, ] PBS (0.01
mol/ L, pH & 7.2) ¥ BE b 2T 4N Pk %% 4~5 UK, PBS
(0.01 mol/L,pH {8 7.2) it i% 10% &4 2040 e, n
0.01 % HMIR ,2~8 CARAF At 6 A .
1.5 KBEWVETERRERGEZELREFEZNEL

D BP0 7E TeG BBk B 9 5 & . H] PBS
(0.01 mol/L.pH {H 7.2) ¥ 4lifb 45 1) K88 1gG Hi B¢
% 10,20,40.80 pg/mL,K99,987P IgG Hi B & 40,
80,160,320 pg/mL., T8,
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FE 4L SDS-PAGE & R
Result of pili SDS-PAGE

2) PG 1eG M B, B 20 mL 3 B A9 Il
W 1gG 5 10 mL B9 CrCLIAEW (10 pg/mIREG . 7T
I3IRAT .37 C K 10 min, B 6 mL 10 % M fk 21 41
99, ] PBS(0.01 mol/L,pH i 7.2) Ve 2 K, &
O, FE 2 B OB IS A CrCls IR A 80 A 21 %k o
MIUCRR LT A M v, sE 4IRS0 5, S B A 10 mL 1
120 000RERR AT 1R 2T .37 ‘C/KI 30 min, &
0.1% BSA ) PBS(0.01 mol/L.pH {H 7.2) ¥ %
3WLF B 80 mL % 0.1% BSA (¥ PBS(0.01
mol/L,pH {f 7.2) 2 PF L1400, 0.01 Yo &3 40 5K B35 Ji
RO 0.75 %0 BB LT 40 1L, T 2~8 “Cilt & IR A7 .

3) RIHA #¢ 5 PRk 50, B K I #F B C83549,
(83644 ,C83710, Rl 4 W& I AT VAT S 6% BR A 2 AL i s fti
RCRFF TR P 1T ISR 8 B 43 990 FH R I 1 1 K88
K99 1 987P BT AARSUAE LT 4 M 4 T4 I 4] o 245

DO RIHA H & M5, 76 A [6 0 8] X K88,
K99.987P £F AL fh HEAT 3 WL BHUE M &, 30
BRI E B9 RIHA 2.
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2 mg/mLiEAT /3%, B — 20 CORAFE .
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2.2 PRI A9 H & R E 0 B E 2

W 25 1 2F BYUR S BE K R, il A5 %IJ BH 14 1
T AR Y WO 50 2 H K88, K99,987P Hi fA &k
#r K88, K99 ik # 1 = 32,987P Huik &4 ik 5

1: 128, #ifbny % K88.K99,987P A Ifl ¥ IgG
T2 A EBEEAW BN ERE M, H 1
A2y 55,25 ku(E 2. 3).
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Fig.2 Result of purified K88 and K99 rabbit
positive serum 1gG SDS-PAGE
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Fig.3  Result of purified 987P rabbit positive serum
IgG SDS-PAGE
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K88 Hff e # T 10,20,40,80 pg/mL 4 5
kB L K99 R 987P B AL £ T 40,80 160,320
pg/ml 4 B R, 2 K88 BHE 7 1gG &
WREHR 10 pg/mL B, ML BES M A 400, Bl E K88
PO FE 19 Th =i 1 BE RN 42 e L (H 2 K88 B M
H 1gG R W L 40 pg/mL, I EER M5 N

®1 FAENE IGRERERENHE
Table 1 Determination of the optimal concentration of IgG
PRSI e i/
Bk 4 W (pg/mL) K88 £F T i Wi B A% 4L Times of dilution of K88 pili
Antibody Antibody

concentration 50 100 200 100 800 1600 3200 6400 12800 Cl1 C2 C3
10 ++++ +++ -+ + + = - - - =
20 S o R S o o S o S + + - - - = =
K88 40 R S e e o o N S o S o o S o & + + - = = =
80 ++++ +H++ o+ + + - - = =
40 A e e e e S s + - - - - = = =
80 ++++ ++H++ -+ + + - - - =
K99 160 ++++ F+++ A + + - - = =
320 i e S e i o A I A o o S o S + + - - = =
10 ++++ +++ A+ + = - - - - = =
80 S o R S o o S o S + - - - = = =
987P 160 ++++ ++++ ++++ -+ + = - - - =
320 ++++ ++++ ++++ +++ ++ + — — - = = =

W C1 AR B+ 0.75 %6 PR LV SO0 A0 M Bk s C2 AR BRI+ 0.75 06 fi B G il BB 4T 40 I Bk s C3 MEFEREM + 0.75%
e R S I B L A I B . R IH), Note:Cl is the dilution liquid-+0.75% positive serum sensitized red cell suspension; C2 is

the diluted solution+0.75% negative rabbit serum sensitized red blood cell suspension; C3 is the pili sample+0.75% negative

rabbit serum sensitized red blood cell suspension. The same as below.

1 600(K 1), FI, i E feid K88 FHE LTE TG it
HIRE N 40 pg/mL, [FIFEHH 2 BGE K99 BHAME: L 7
IgG R E N 160 pg/ml, fri&E 987P BH M 1M 7%
IgG s R E R 80 pg/mL,

24 HREKKBLER

UK 7 #F B C83549, C83644 ., C83710, Fl 4% g
AT B HEHEER DA 2 Y | S Il 26 i & AF 18 VD TT IR
BRIP4 T YR AR AT 1 ] 9 i R B 45 R R B, K g
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FFTE C83549 HBEBESE K88 PH 1 il v 25 ik 21 41 i .
HoAl 20 ¥ R e & A B4 s RIB AT B C83644 H g
BEAE KOO BHE I ¥ S0 2r 40 e, e At 41 1 34 A & A=

BESE s KBTI C83710 HAEHESE 987P BH M ML 7 2L
SHLT A0 M, HOA A0 A R R AR R (R 2) 5 R R
RS,

&2 RHA#FSMHIREER
Table 2 Result of specific of the RIHA

Pk % B Antibody 83549 83644 83710 HPS ss2 APP SE
K88 ++++ — — — - = -
K99 - ++++ - - - - -
987P - - ++++ - -

25 EEMHRBEER
X & Fh£T AR AE AR N [E] 247 T 3 IRE R
P, I 4E R A I, K88 4 FAE M Ay RIHA %L
x®3

MR 1 6005 K99 £F £ A 5 19 RIHA LM 8 R
1600, 987P £F L& £ i i) RIHA % 1 ¥ 5 800
(3D EREW, Z T ERARENEEE,

FERRBMMELER

Table 3 Result of the titre of the pili

Kl Yk # Detection times K88 £F E ki Pili of K88

K99 £F £ HE fh Pili of K99 987P £ B i Pili of 987P

1 1:1600
2 1:1600
3 1:1600

1:1600
1:1600
1:1600

1: 800
1: 800
1: 800

26 IERMAZER

FHEEST % RIHA K 7 35 X5 5 A S8 LT 4
IR 93 4 9 1) 43 5 TR AR I AT AR T B TR A I A T
REZHL A 2 DRI Koo B B0 E Kk
B BRI SAF] 12 800~1 = 1 600,1 NIgZH

K88 RIZF & Hi Jit K W AT T S e, 2F & Bl 3t by
1:400,1 N8 K99 F1 987P AU £F E $1 it K
FERER A YL B ¥ 10 400,55 1 A3 R K
DU HE 1R 3 ol 3 7R ) O M A B O AR T Y A
W25 55 RIHA J7 A0 25 5 364 — 3,

x4 IERERKNER
Table 4 Result of clinical sample test results
9IS HH TG [oRIERES 2 B hIE AN Bl 5 4R 16 A DU 5 2R
Number of pig farm Sensitized I1gG Detection result Pili antigen titre Result of PA
K88 + 1:400 +
1 K99 — 0 —
987P — 0 —
K88 - 0 —
2 K99 + 1: 800 -+
987P — 0 _
K88 — 0 —
3 K99 + 1:1600 +
987P - 0 —
K88 — 0 —
4 K99 - 0 -
987P - 0 —
K88 — 0 —
5 K99 + 1: 400 +
987P + 1400 +
TR R B — R B, £ R AT £E Note:”+ 7 Positive, “ —”: Negative, “ + 7 ; Suspicious.

3 W i

B R AT T 2 P R B AT T P S S S0 i 3
T eI TR 5 | P — 2 A AL Qe PR AL 4 B A1
B R KT B CHF 3 SR W 03 7 3% R I AT R TS
B KA 3 K I FT B CHE3% FURD R K B . R
i R AT B RE J1 L AT 4 K 1 20 Sl B0 1k

KWF W (EPEC) M1 8 R ¥k KW T 3 (ETEC) .
ETEC f8 7= A= & # 76 3 A A7 % /D W 1) K88, K99,
987P Fl FA1 Z5 2T, I MK BRI 2T & 2 B AE /)N o Al i
IR R R B R EEAEET . %R R
RET 0~4 HIBAFHE . KW JE 2590 97 RORR 2%,
P I 388 2ok 6 92 B4 T A 2R AT 08 B ) LR AR AR
Bl Bh G 2 TR 0 K AR IR AR . AR
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T ETEC & Ifil 7§ A Z 8] #t = 28 AR5 07, P, B
01 0 e R R H ot TR R X B AR A IR R R Y

A FE R i £ 09 A7 5 R B FF TR K88 K99 Al
987P £ BHUI S K il #5459 B 3 Fh K AT T FH
PRI - B 3 0 g0 A I 25 S 0E B L A% BH PR il v 5
FHI £F B hU R 2 8] P DT VE & B — , R DivE 4k S5
PEXT IR TCVE S B R ARE . 45 ALUE W], FR AT 25 19
K AT # K88, K99.,987P PH 1: ifit 7 1) 4% S AR v s
A FH T 45 2 20 40 i BOig

A5 38 2k B HORN 46 Ak K 7 AT 1 K88 K99 il
987P £ BHUI , F P o Sl A5 B IV L AR S AN
[Fi) e 9 IO I 97 S50 4 S £ 40 L A5 B T K A
FF T8 £F B BU 5 S 1 [ 42 1 36 A 300 . 9% SO e 4
it LR85 A AH IV AT BT IE  K W R TR K A B R R
N 5 17155 A T IR TR L B Bk T 2 R M S il 4R ik
AT B VD 1) IR 55 AN B8 ke A B 4R SN o 1 I 1 3
LT A M B A e B 0 R R P s R 43 3 X T
—ZF B FEATRLI L B ORI 25 R — B SRR
W i SRR 21 A M B B I S R

FHFCATTHE 37 A S 1) [ 42 1 B 7 9 %) 5 A BE AT
BRI A0 3 S i AT K I AT R K88 K99 il 987P

EBYUTALI , 25 5 4 %5 4 0K K88,
K99 H1 987P £F & bt It K W #F B , 12 7 35 1 A I 25
S5 [ HEAT P R B A 00 A D 5 R — B, 1% 4
R, AR M )y 2 RE % H T I IR AT K W AT T
K88.K99.987P £F E 4t it ity the 3 s PR I

2 % x #
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Development and application of a reverse indirect hemoagglutination
method for detecting piglet E. coli pili antigen
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Abstract
E. coli K88,K99 and 987P strain, positive serum of rabbit was prepared with purified E. coli K88,K99
and 987P pili antigen and their AGP titers were 1 ¢ 32,1 * 32 and 1 ¢ 128, respectively. Through sensiti-

To develop a rapid differentiation and quantitative method for detecting the pili antigen of

zing the Aldehydated sheep erythrocyte with the positive serum IgG, the optimal IgG concentrations in
K88,K99 and 987P positive sera were determined at 40 pg/mL,160 pg/mL and 80 pg/mL,respectively.
The same batch of K88,K99 and 987P pili antigens were detected three times using the same method and
the RIHA titer of K88,K99 and 987P samples were 1 ¢ 1 600,1 ¢ 1 600 and 1 ¢ 800,respectively. The re-
sults showed that the detecting method had good specificity and reproducibility and could be used for dif-
ferentiation and quantitative detection of pili antigen of E. coli K88,K99 and 987P strain.

piglet; Escherichia coli; pili antigen; reverse indirect hemoagglutination(RIHA)
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