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Preparation of a monoclonal antibody against Mycobacterium
bovis CFP-10 and establishment and application of a
competitive ELISA for bovine tuberculosis detection
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2 Key Laboratory of Prevention and Control of Biological Hazard Factors (Animal Origin) for Agrifood Safety and
Quality of Ministry of Agriculture and Rural Affairs, Yangzhou University, Yangzhou 225009, Jiangsu, China

Abstract: [Background] Bovine tuberculosis is a zoonotic infectious disease mainly caused by
Mycobacterium bovis, which hinders the development of breeding industry and causes huge
economic burden worldwide. [Objective] To prepare monoclonal antibodies against
Mycobacterium tuberculosis CFP-10 protein and establish a competitive ELISA for the
detection of bovine tuberculosis. [Methods] With rHis-CFP-10 protein as the immunogen, the
mouse hybridoma fusion technique was employed to establish stable hybridoma cells that
secreted antibodies. A monoclonal antibody was obtained from the hybridoma cell line 8E6 and
subsequently conjugated with horseradish peroxidase after purification. A competitive ELISA
for the detection of bovine tuberculosis was established based on the anti-CFP-10 monoclonal
antibody. To assess the applicability of the established method, we employed the commercial
BOVIGAM™ kit and the established competitive ELISA assay to detect 155 dairy cows.
[Results] A hybridoma cell line 8E6 stably secreting specific antibodies against CFP-10 was
obtained. A competitive ELISA method was established based on the HRP-8E6 antibody. The
working concentration of the coating antigen CFP-10-ESAT-6 and the dilution factor of
HRP-8E6 were 0.75 pg/mL and 1:8 000, respectively. The established method showed the
Cut-off of 47.10%, the limit of detection of 0.800 pg/mL, and good reproducibility (inter and
intra-batch coefficients of variance being below 10%). The established method showed the
sensitivity of 54.55% and the specificity of 100.00% in the detection of the serum samples from
cattle with bovine tuberculosis and healthy cattle. In the clinical trial, the established method
showed a positive coincidence rate of 78.57%, a negative coincidence rate of 82.35%, and a
total coincidence rate of 80.65% compared with the BOVIGAM™ kit. [Conclusion] An
anti-CFP-10 antibody was successfully prepared and a competitive ELISA method was
established using a CFP-10-ESAT-6 fusion protein with high specificity. The method is accurate
and reliable and can be preliminarily applied to the detection of bovine tuberculosis.

Keywords: Mycobacterium bovis; monoclonal antibody; competitive ELISA; CFP-10
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425495 (bovine tuberculosis, bTB) 3 % H
LERZ AT BT T 42 -5 FiE(Mycobacterium tuberculosis
MTBC) i 0 — 4 70 B #F W
(Mycobacterium bovis) g4 51 #1125 A L™
YRR S S N T E 97 ¥a SN B T S
RN o i B =7 s P YN A s
Peaol, BT NREERBIRAH 10% 2 H 4
SIRFFR IR S I, KREZE0W 6 kA 1E Kk e h
E R,

B UL BE R R DAL 55 43 AR W 2 A
20 A 2 R ) A B B A G P B g T T SR I
PRI T Z (2 Wy, B G S A R R ki
55 (tuberculin skin test, TST) ., FFIE 4 328 W 5 ik 56
(enzyme-linked immunosorbent assay, ELISA),
v-T R B 5 (interferon-gamma release assay,
IGRA). H Ik 4+ AR (immune colloidal gold
technique, GICT)%% .

TST J& Y hike I 25w i e F 2, W
S B T4 2H 4 (World Organization for Animal
Health, WOAHSEIFET 5, #RAERH, H
TEfE H Z5Z 8 R 4 8 T4 9 (purified  protein
derivative, PPD)RIES, H T2 M A CHHAER ]
SR TST 455, W AR Y, IGRA
SR S5 4% 73K FF TR (Mycobacterium tuberculosis,
M. th)EUL A FRT AN e WOAH 45 72 1)
BAGRLE, T2 TST fshigw Y, 4
PPD 1 Ay il 3 it A R I 248 SR A7 A — o AR e e
FRM, TR R AL BOVIGAM™ SR 57 £ ) &)
S, BRI IHAETR E BHET N .

554 ELISA Tl Jr v & —Fh L i 27 4
95, AT R B AR e R i s i g i A
N NI L R RErt iy S0 i - = E VAV RS
TR TG, DA il r U A Sk . 8
FHUEW 1 10 (culture filtrate protein-10, CFP-10)
I 1998 4F Y R4 Fi P, BRI T

complex,

20 1) E R HR Z —*), CFP-10 MG 1
HRAMED LA MFERPTENE, n[i75% PPD &
Joke 3 56 FH P4 25 B9 A1 S I PR A% 41 MY (peripheral
blood mononuclear cell, PBMC)H B 5 [z v Al
774 y-T#0 & (interferon-y, IFN-y)P24, [k,
CFP-10 A VE A A6 A= 43 AT TR ) 4R S P B
FIH CFP-10 B30 REHURRRIE X 73 4= 73 B FF I
B9 B ARG . <4 (Bacillus Calmette-Guerin,
BCG) Gz 25 L S AR 25 A FF B s, AT
BN 25 A% 995 12 W 4 S

PR, B R A T 44 (9 55 4 ELISA J7
Poe R iz h R R IR R — o A
WF 5% 2 57 & X 2R 2 BOME A S R RS A
CFP-10-ESAT-6 354+ ELISA il )53k, Ffit
Frwiam R, DAA Ry 2 25 A% 1912 W B 1t
BT A B ARSI B

1A

L1 35 R SEa Eh 4

rHis-CFP-10 # 1. rGST-CFP-10 & 1%,
CFP-10-ESAT-6 fili & 25 F15) | 5% B4 1 2
AP 2 125, DL % 4R 32 44 (Mycoplasma bovis) .
A5 7 M I V5 26 50 % B (bovine viral diarrhea
mucosal disease virus, BVD-MDV) . 1205 5
(foot-and-mouth disease virus, FMDV)F12f 4% 44
P 845 RN FE (infectious bovine rhinotracheitis
virus, IBRV)BHPE I 3E , BL21(DE3)-pET-30a(+)
BL21(DE3)-pET-30a(+)-Ihp. BL21-pGEX-6p-1-Ihp.
BL21(DE3). BL21 . BL21(DE3)-pET-30a(+)-lhp-
linker-esat-6., BL21-pGEX-6p-1 #l BCG 4 th
LA NEIL B LR E R KR
6-8 JEHEE BALB/c /NEUE B M K22 R
=270 . Mycobacterium bovis Gamma Interferon
Test Kit for Cattle (BOVIGAM™ ELISA &5 &)

) B Thermo Fisher /A rl. 35 R5E AR . 3K
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v o b R A N T T 7 N 8 S R
W H Sigma 23] A sh) SE g 245 M K 2= 5)
YRR S P2 51 At IR AL BEZ B
SRS B A B S D 23 ()48 T I ) (7 R 2
SIS B PR RS IR A G5 SIXY-6).

1.2 ZZBMAEKEIESL

ZROSCHR[26] 7 LT T2 58 o8 AR MR AR 3T
1.2.1 HPYRE

P rHis-CFP-10 & [ kS I, I s i 4
£ 6-8 JEIE BALB/c /ML, 100 pg/ H/NEL, FFE
2 MR R VRS 1R, =4 3 d Je M T an el & .
1.2.2 pERLE&

PEG4000 k27 T Al il o il 5 1 2
IR A MBS 37 B ISR I TRl ELISA Al
1.3 PAM=FERTHIE

LI rGST-CFP-10 & [ o #a il J5t,  JH a] 4%
ELISA Jr % e FHVE 4R ML s % . 4 2 pg/mL 1Y
R AT n A B bRAR H, Bl 100 pL, 4 °Cid
W . PBST PEU 3 ¥k, 3-5 min/ik, HI& 10%0E
AR PBS T 37 °CHHA] 2 ho PBST ¥4
3 WA, BALIA 100 pL 22589 40 15 55 -
W, FFBT BAMEXT B (SP2/0 20 M b ) Fn BH Ak
X RE (P B Z PUinig), 37 °CHEE 2 ho PBST
VEU 3 %, LI 100 pL 1:1 000 F B 5 19
HRP Fric (FEHT R 1gG Pk, 37 °CHFHE 1 he
PBST ¥ei)e, 3,3%,5,5'-P0 FH LB A /% (3,3",5,5'-
tetramethylbenzidine, TMB) i {A.7% A 100 uL/fL
InABEFRAR P, B8 10 min J5H0A 50 uL/ALKY
2 mmol/L H,SO, % 1|, 10 min N 5E ODyso {E.
Bl FL/BAPE X BEFL>2 A0 5 A BHE .

1.4 IiEREIE

K1 BALB/c /N EBUA P54 i 4/ B
e BT AR Y BE K 5118 Protein G 25 FIZ B 1k
PEATAA, IRAFPUIAR . Fali by s e AR
FAPRAEBRAR 2 ALY bR L I i T AR i

1.5 BmITEMNETE

K IE4E ELISA J5 0 By 28t gt
AP RE B, FEARBUA S A PBS 1:1 000
BB AR IgM, IgA | IgGl., IgG2a. IgG2b
1 1gG3, 37 °C ¥ H 3040 min; —PiWFE 1 h
Ja B0 10 min PR L, BEFR{UKEIN ODyso 1,
I E BB
1.6 FRK FREGARIT AN 42

FHTE4E ELISA A6l A i K AR : 1 pg/mL
rGST-CFP-10 1 4 °C#f 16 h; PBST k&
55N 2% BSA ) PBS, 300 pL/fL, 37°C
M1 2 h; PBST Uk S 5 mAREAK, Bl
A 200 pL 1 1:4 000 FBERIRE K, SRS A5 LR
B 14 MBEEE, 37 °CHFE 2 h; PBST Yl 5 i
JE A 1:8 000 Fi B FEHLEL IgG, 100 pL/AL,
BT 37 CCHEE 1 h, YEEIEMA 100 pL/fL
TMB, 5 min J5 A 50 pL/ALAIZ IR 1L,
B R A % ODasoo

FH H % ELISA Kl B AR B 9 R - 1 ng/mL
) rGST-CFP-10 2 1 4 °Cf#% 16 h; PBST ¥
U 5 5 2% BSA ¥ PBS,300 uL/fL,37 °C
KB RE 2 h; PBST ¥E 5 #)5, B4l
A 200 pL/AL 1:200 # B EEFR B, SRIE A5 L
T ke 14 DB, 37 CCOKIHIINT 2 h; MR
HIA 100 uL/AL TMB, 5 min JGHIA 50 pL/FL %)
LWLk, FABEAR G E ODysoo
1.7 BRfFIRMNEE

%} BL21(DE3)-pET-30a(+)-lhp. BL21-pGEX-
6p-1-lhp, BL21(DE3). BL21, BL21(DE3)-pET-
30a(+)-Ihp-linker-esat-6 . BL21(DE3)-pET-30a(+).
BCG ,BL21-pGEX-6p-1 #H 1AL %, 5 000 r/min
B0 3 min AR, TUIEN PBS &%, @A
(30 W, Z4f# 3 s, [A]F 5 s) 1 min Ji5 12 000 r/min
B0 10 min B3, {4 Dot-ELISA i % &
PR S PER
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1.8 R IEHI & FARN BN

B3 Rl e R, 1 HonfdERA, 2 H
ML A KK B S5 R BT TR A R 3 I
56 4450 (Freund’s complete adjuvant, FCA)¥|
fb, TR N g, [Aefiksr PBS 411
JIBAVEXTRELE , [EIBE 2 )R, LAASE ]
(Freund incomplete adjuvant, FIA)ZLbPT, K
TRPESATH 2 W, WA R SE i IR
PP PO 1 . =%z, Bt
B 20 S LT A o BEPE XS BRI, PBS 4T
I3 A 3 %o R ot 345

FHIE)HE ELISA Ao il BH 1 X6 BE M 385 35040 o
1.9 =% ELISA 85 AmMET

SR FH IE S HE B 7 i EA T 20, e
BB v B OB AR DA A0, b vk
¥4 0.25. 0.50. 0.75. 1.00, 1.25. 1.50, 1.75,
2.00 pg/mL, 100 pL/ALEBEEEbRAL, BEFRHTIA
B A K043 59 K 1:5 000, 1:6 000, 1:7 000,
1:8 000, 1:9 000, 1:10 000, LABAPE . Bl
T8 43 AR g BRI ot BECRD S o B, MR 30 B 41
il 258/ BH 1 490+ 238 (PN 2 49 e A A VAR 2 1 £
BB vk B R AR PR AT 2 5 PR
BH ) It 3 o PRIV B . B AR e A i . 1A
WFN 2 B PR S5 L BEAR DL 5 R i L0 7 )
() AL G ), 7 SE 4 ELISA il 7 ik .
1.10 IFHIFRERTEE

LMK 200 A4 B 2F i 5 RE h DURR S I
R BERBL T A X BB AN i 2R R 5 (S)
] ODgso fE 8 FH LA T 2 2154 i 5 49 Fe (%)=
[(B-S)/B]x100. 54L& Ml & 43 b i F- 241
(X). Pr#fEZ(SD), X +3xSD N Cut-off {H(C,).
WA R RSC,, A SEBUAR SO FHE 5 G2l
il <C,, -SSP B -
1.11 3% ELISA Huift 75 AR N
1.11.1 REEIFEN

T FH L 606 B2 1 B s BB AA 8E6 1 R Amife

fn XT 55 4+ ELISA i RGP HES T2 o % 8E6 Hi
B4 0.1.0.2.04.0.8.1.6.3.2.6.4.12.8 ug/mL,
A3 HMA B S pE EERACFL T, AL 50 uL
RAFRREEA 3 NER , LA 50 pL 1:4 000
P B BT BT, R B L PR A
SR, E 754 ELISA A R 8,
1.11.2 EEMITEN

FEAH R SEE 250 T, A ST 14 2 0k B
Xof BRI B P 6 BR R A T AR VTN o 43 i) A DU P
T HERTBA P X BE oA o i, 0 ARG
3AEAL, EEKM 3K, Al EALN . HE
PLIGR BE V-39 H (X )y 22(SD) KA N At b
W2 RE(CV), Bk mEE %,
1.11.3 SN FER TN

TST #l BOVIGAM™ #4-25# y- T &
ELISA 27 600 I 35 S BH A (0 5 20 40 5 Sk 2 25
RBAPE G 55 3k), PR A6 035 Sy BA 4 14
A R AR 2SR (R 65 k), U 55 3k FH
PEAFT 65 SkBAMEARH FIEM 524 ELISA ik
SN 17 3 1) AR N AR S

VA SRR . BRI R . AR Yk B
BRI BN 7 M I TS 286 I A B PH I i
AT M 354 ELISA UK I 7 gk (e 4k
1.12 =% ELISA &N B ENYD
M A

W5 A= S5 A% 5w 4 ELTSA K 5 vk 40 26 vy
Tl R A M AR, [FEHEH BOVIGAM™ 4
454% y-THE K ELISA #EAT[R 460 .

2 EREGHN

2.1 FXEMAEPRRIEN S BIEYF T
£

i e il 5t — PR BEAS 2 230 CFP-10 Pl
TSR, 95 R SE6. [RIFHE /N5
PR 2 50 1R S0l 2 8E6 MEASE: TGl .
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2.2 8E6 7k F1 HRP-8E6 3/ il E

KEH 45 /N mAb 8E6 Ry i /K I fdi
Protein G EAIZMT kit 74lfL , PRA5PTIA SE6,
FEXFHAA TR I AL BEFRIC . ELISA ari4h
RITH A 8E6 MK MM A 1.024x107,
HRP-8E6 B i 3.28%10°,
2.3 BRI

TE Dot-ELISA i3 h, BrifEdiiAk 8E6 5
Y0 B ) RN T E 25 RNk 1 B, ATLLE H
8E6 X 5 JFA% 21k CFP-10 il & & M T4 KM
FFB BL21(DE3)-pET-30a(+)-lhp., BL21-pGEX-
6p-1-lhp, BL21(DE3)-pET-30a(+)-lhp-linker-esat-6
i, SHARAME TN o N 25 R UE
W] F Se BT IA SE6 f Sk i EHXF CFP-10 2514 .
24 BRIMBEBNER

W I PR A5 A% 43 BT TR X S B A e R A T
B2 b, BERE 2 RS RIS PBS
FENBHPERTIRAL, =5, BSR4 m Tt
ML VE R BRPEXT B, PBS 2H % ¥ Il i A
PEXT B I3 . B RIS LA L 1:100 B BT
[H]#% ELISA Rl , # f8 P/AN>2.1 i35 45
BE P 5 1L 38 B 3% M 1.31%10°, AT AR Ry 5 &2
ELISA 5 AG 4 BHA: X6 R

F£1 B 8E6 SRR ML

Table 1 The reactivities of monoclonal antibody
8E6 with different bacteria

4N B 44 PR 5
Bacteria name Results
BL21(DE3)-pET-30a(+)-lhp +
BL21-pGEX-6p-1-lhp +
BL21(DE3)-pET-30a(+)-lhp-linker-esat-6 +

BL21(DE3)-pET-30a(+) -
BL21-pGEX-6p-1 -
BL21(DE3) -
BL21 -
BCG -
+: PHPERNL; —: BHME AL

+: Positive reaction; —: Negative reaction.

2.5 HFEEHRTES ELISA KN 5 3EET

DA B A S L33 R0 BRI 1 R, 2R
FHIE 28 5 Wi o6 4T e A M bt st A il s i
R B R, WE 1 s, Y gibu ik
JER 0.75 pg/mL . FEFRHLIAFE AR ECN 1:8 000
F, PRI R T 90%, BAPEMIH RN T
10% , BHPERD % EL AR 5 (P/N {H) 2 21.67,
I B AR I SR e £

X g 7 BRI 5 vk A T AR AR I 45 SR n
B2 iR, B s s ER B AR ECR 1:20, i

A 100

—0.25 pg/mL
—0.50 pg/mL
—0.75 pg/mL
— 1.00 pg/mL

1.25 pg/mL
—1.50 pg/mL
— 1.75 pg/mL
—2.00 pg/mL

Inhibition rate (%)

—0.25 pg/mL
— 0.50 pg/mL
— 0.75 pg/mL
— 1.00 pg/mL

1.25 pg/mL
— 1.50 pg/mL
— 1.75 pg/mL
— 200 pg/mL

P/N

Dilutions of enzyme antibodies

1 F=% ELISA F/EMEN A EX R
IR EI . B: IEZ T FER A PN {H

Figure 1 Establishment of a competitive ELISA
method. A: Inhibition rate of orthogonal square

experiment. B: P/N of orthogonal square array
experiment.
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A P =N 4PN

100 g 50
£ sof 140
£ 60 30
= |
o Z

=W}
S 40} 120
S
£ 20 g "
5 0 20 40 80 160 320
Serum dilution ratio
C
=3 P =N -+ P/N

100
S
&
e
o
.S
2
:E %
S

0

R
QT Al sle” gl N

Al el

S
% 15
5 g
g 14
=
: :
3
0.5 1.0 1.5 2.0

Incubation time (h)

B &= P =N  -«P/N
100 16
S
2 14
e
= <
2 ~
e g 12
=
=
0 > =—0
14 16 18 20 22 24
Antigen coating conditions (h)
D 100 B3P == N -+ P/N 115
S 80
Q 4
g 60 10
g g
= 40
5 15
= 20
0
4°C16h 37°Cl1h 37°C2h
Incubation conditions of the blocking buffer
S
&é 10
E g
5 5
£
=
5 7 10 12

Coloring time (min)

B2 34 ELISA FABIMML A RAIEMERBEME B: AESUR BRI, C: ek L. D
IRAEE A S B BAERE S NI A]. F: f AR 0 25
Figure 2 Optimization of the competitive ELISA method. A: Optimal serum dilution ratio. B: Optimal

antigen coating conditions. C: Optimal type of blocking buffer. D: Optimal incubation conditions of the
blocking buffer. E: Optimal incubation time. F: Optimal coloring time. Mean+SEM is represented by error bar.

JE ALY 5K 4 °C 18 h, BS54 T 2 2% Rg
Wiky ) PBS T 37 °CAKIBHRIEE 1 h, HEab R
BffE 4 37 °C 1 h, BEEM4H 37 °C 7 min,
2.6 TFFIRREREE
K 200 173 fid B A I AF ) ODayso {8,

SERTIHIER N 26.45%, SD N 6.87%, C.fH N
47.10% PRIBLHfE 25 5 H e AR Ry B b 1 4l
247 10%00F , A SR BTSN B 5 A S A ol

HR<47.10%, WA 25 Hu iR s v [
2.7 T ELISA AN A EARTENEGR
271 REEITENER

e B BRSO BEHLIR 8E6 AN 0.1.0.2
0.4, 0.8, 1.6, 3.2, 6.4, 12.8 pg/mL PEAF5E .
24 8E6 [ TSN 0.800 pug/mL B, ODyso
70.923, IR 51.19%, RHAIGE JBITE,
Ao 5 T B AR S 0.800 pg/mL (& 3).
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100

o)
(=)
T

60

40

Inhibition rate (%)

ZOE

| | J
0 5 10 15
Protein quantity concentration (ug/mL)

B3 F=4% ELISA fnifM 75 % REEITM
Figure 3 Sensitivity evaluation of the competitive
ELISA method. Mean+SEM is represented by error bar.

EEMIFNER

X ST AR 25 200 5w 4 ELISA Kl Jy ik ik
It AL E G MY, g 2 s, PR
HEFIRF: S BRASHE S CV 4351128 0.39%F1 3.16%,
IR CV 23 51K 0.79%F1 8.64%, 19<10.00%,
W2 B M AT, R DS R ] 5
273 BUEMMBRMEIFNER

Ll TST #il BOVIGAM™ A4-454% - T &
ELISA U5 Sk 25 5 A bmite, XF e sr i 425
9 56 4 ELISA A6r 0 7 v 547 S0 FRE S 1

2.7.2

#= 2 =5 ELISA FEEEMITEMN

PEH . DA A $5 Sk BE A A 2= 5 Sy
ALERBAYEEE 55 3k), PR AN R MY
WA= AR BAME L 65 3K), 4R o i
ST SRR SE 4 ELISA K6 7 vk i ik
F] 54.55% (30/55), ¥e5tEiAF] 100.00% (65/65).

BRI . DB RER B . AR A% etk
AU I B AN A 95 B P R T 26k I 7 7 BH M
SR, S5 FAM R ZI /N F 20%, 55 540 100%.
2.8 SRS ELISA RN 55081 E
N F

XF 155 Sks2ge A4 UE4T TST LA RI2 WUk
g2, Hob 85 ka2 TST MFEM:, HEBANN
9, FLEA MY, PR T R KX 85 Sk
SEIG A R ik BOVIGAM™ 5 & k1 56
W, ZERNBEAYE . B 155 kS8 A R IHE R
i /b BOVIGAM™ i 57 & Al 4 45 2 0 38 4
ELISA ki Arkaill, HEBHEMFER, 4557 E
/N, 384 ELISA 571k BOVIGAM™ iR 5 &
FIBAPERF SN 55 3k, FHPERF G2 K 78.57%;
IHERFGHCH 70 3k, PIMRF G2 82.35%,
P BATA RN 80.65%, ZEHILEK 3,

Table 2 Repeatability evaluation of the competitive ELISA method

pogil H#EP Inter-batch (n=3) #£15) Intra-batch (n=3)
Control X (%) SD (%) CV (%) X (%) SD (%) CV (%)
BHY4: Positive 93.00 0.37 0.39 93.46 0.73 0.79
FHPE Negative 18.12 0.57 3.16 14.26 1.23 8.64
#*3 TS ELISA 525 BOVIGAM™ iR FI &my L 4 R
Table 3 Comparative result of the competitive ELISA method and BOVIGAM™ kit
BOVIGAM™ i & Bdk P43 L AT & 3 SRR
BOVIGAM™ kit Sum  Positive coincidence Negative Total consistent
+ — rate (%) coincidence rate (%) rate (%)
T4+ ELISA + 55 0 55 78.57
Competitive ELISA — 30 70 100 82.35
BE Sum 85 70 155 80.65

+: BHYE; - BATE

+: Positive; — Negative.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



T F | £SO E CFP-10 B R EicpIH& R HETES ELISA 5ERNEMN SR A 1709

3 W54 ®

A A% 2 5 TR 75 B RN 2 i e 1) o 22
Ly, AR 25 R R e L,
SRR HEANAZ G, HRSMALTHE
Wik A M AH ELAE T, R 3 2 W A4 8
FEiE i Th B4 A P (32 22 TFN-y) e 42 il g%
Yeo BBAR, KR 5 FNHT R K 40 it K 1 0
AR R R, AR IR AT O 928 20 T ) SRS
B2 R R EMER, LIRAS A R0 i e
PERL; TR IIE I, B2 LUARR N
F I 40 T R A AR OC Y i
=28 iwalllbiw <y ol IR A R N E R (B oSS iy
02 ELISA ik, i i [ 5 S v i e Dt A
M FE S AP, TG4 R 775 5 IGRA AH
= ST O N2 (1 E D A (E R W 1 R e =
Rl i e S A, T B AR R AT B B R
AR,

ERT, S50 00 I3 27 e ) 32 202 R FH o
F MPB70. MPB83, HSP65. HBHA &1 %
BREHT 5 4 R] 3 ELISA 7B, il MPT63 .
MPB70. MPBS83 433l 57 (9 []4% ELISA J5ik
HA MR, 78X 040 B i s 4y
ROFF B Jy A — E 5, INGENASA
/N MPB83 BRI ELISA 5 BOVIGAM™
TR G I ol P Ao R B R A v A R, R E)
95.4% TR A YU IR Y A 9kt w g T e 4
ELISA 70y, IDEXX 2 f @S T
MPB83 FlI MPB70 A $L J&t (1) 2 &5 4% 9 [B] 42
ELISA J5ik , 107 1 0 0 DR b B8 X3 1y 5
TESLE R T7%, e P RR 9%, A%
F MPB83. MPB70. ESAT-6 . CFP-10 #l Rv3616¢
57 RS 2 E ELISA J7 15 K6 25 2H 23 95 3
2 VA DA B SR UE SR A A RF T, H TST &
NN B AN E 4, FHMER TR 88.3%,

Wk T A SR TR 2ET

[+ ELISA J5ik 5 H A8 S g 8 fi BH
Pk, M3e4 ELISA HA HIF iR 5Pk DL Ag85A
BT REDUA R S AR SR I SE S ELISA, XTIl
PR 2 5 A2 005 100355 R 2 1L v R A A, LA
JEPER 54.2%, FERPER 83.5%0%, FEi2WibT
JEJ5 T, A WFSE 22 WK CEP-10 A A st
A DL A A E R R0 R, ARSI
il 25 45 A% 0 K KT I CFP-10 25 (120 v e ik
8E6, I 5L T CFP-10-ESAT-6 & 25 11 4/E 46 i
U, N7 TS5 T4 ELISA Kl Jy ik, X
FLEAT 0 AT BB R o YA S TR >47.10%
W, EsPURR N Y 22, SRR
<47 10%HF , WA S5 O B o A5
B B A G A% 55 4 ELISA 6 5 12 fry A e
iKF 54.55%, FRrEIRF] 100.00%. AT
A SCHRRIE PR 7 5 4 ELISA ik, B
AR, (AU RUR A b . AR
) BB T R 5 235 A2 0 R e L T A4 i S 2 o 32
1117 e e W O DA AT e ok A P R
BAZYE A RPN XA R Fh 2 4 R 4 A
PA3RE R 38 4 ELISA J5 ik i fUs M. LA TST FiR
ai it BOVIGAM ™ 35 &l 45 S/ h 2%
BFHE ST (0 45 4% 55 4 ELISA K60 05 2 ok i A 552
R TR N, S5 RTA G BOVIGAM™IX
FleEME RS TST M, BAFEERN
80.65%, 1= T H MR LT 24 Ay 315038 2%
REH], @ MRS58 4 ELISA 7 e sg
BT

ARG ST B A G5 A% 55 4 ELISA £ Jy 2
WD T TST BRVERIARRE LA 0k, g s
MEM . AIEE. M H SRS BOVIGAM™R
FIGARLG, #7454 55 4 ELISA Rl Jr ik
IAEAR, &4 E N Sl S i vk
5 TST & IGRA B G, A By T8 i e iy 46 th
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