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& RE ARt m iR iR sl 77 75 R 5L
HEM RuE M KA BELD ARA' EAYT TRRT

(1. 100081)
Q. 271018)

B ZE. [84] A& KE 5 (Brucellosis) AR F #, ZoAERKAFTIROGABREREHITHA
FEBEELR, ERSENALETAFE. B RECEAANNKRZRNOEIZ T ERINFEL
FANLEL, PIOAE SR AW F k3T e R A RAE T L E, AL HEKE mR
HARIR(FPA)FLARAE M 7 ik, A A G K H o (R ) e ik 5 W R K F . [Fix] -4k
AP A& K H S2 BRAE %48 O 4£(OPS), 2 F#AB: % A& (FITC) it AL Wik, @itat
Mo R . TR . RO A &t a9k, MFE LT A& KA KRR 7 %,
JiZ 77 ik xt 148 4 A g Fa bk o 7 (B o 2 i 70 4, o id 78 )= 155 4 A o A ki (3L P
i 82 4y, Fouik 73 AN)HEATIEN, AR LR R, ST ALK, & 3
& K HE FPA FARA MR F| &, A RIEM . Pkt 5 3 - aX 7] & 093 i Ao db i) & 51,
B 400 Brls RAFARICER AR FF L RF &5 B eutbit o FPA XA &0 6%, [£XR] A
0.5% 4B 5 B 42 7 Ak A do i A S B R, ARILIR IR R A 90 pg/ml; K AE R AT 1]
A 3-5 min., AN F iR FEATAE R dSMP (<20 BF A M, SmP {A>20 BF A Fabe. 4% Bk
S 69 FPA K 148 4 A % PR fo 7 A 155 A % B Mt 7, 48 R A 98.6%, 4¥ 7+
M 98.7%. *F 400 416 JRAE A b AR B 7, AR 69 FPA 7 ik 5t 0 3 S iX 7] £ 69
BAEH 94.0%. [46) AARELOH -ERKE PFA FURAN 7 ik LA RBAT 694 5t Ao B
M, A — A E B A RS T Bk S ik
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Development of fluorescence polarization method in Brucellosis
antibody detection

SUN Cui-Li*®** CHENG Ru-Jia"** ZHANG Ge' CHENG Jun-Sheng*
ZHU Liang-Quan' JIANG Hui'" DING Jia-Bo'

(1. Department of Inspection Technology Research, China Institute of Veterinary Drug Control,
Beijing 100081, China)
(2. College of Animal Science and Veterinary Medicine, Shandong Agriculture University,
Taian, Shandong 271018, China)

Abstract: [Objective] Brucellosis (Brucellosis) referred to as cloth disease, is caused by Brucella to
livestock-based zoonotic infectious diseases, causing serious public health problems. At present, the
main method of eliminating the disease around the world is the combination of culling and
immunization, so the establishment of rapid and accurate diagnostic methods for the prevention and
removal of brucellosis is necessary. We establish a diagnostic method of fluorescence polarization
(FPA) for brucellosis and provide a scientific and efficient method for diagnosis of brucellosis.
[Methods] In the present study, the conjugate of lipopolysaccharide O-chain (OPS) and fluorescein
isothiocyanate (FITC) was purified from purified S2 strain of Brucella spp. As an antigen, and the
optimal dilution, dilution concentration, reaction conditions, the results to determine parameters
such as the initial establishment of the Brucella fluorescence polarization diagnosis method. The
results showed that the sensitivity and specificity of the positive serum of 148 bovine serum
(including 70 bovine serum and 78 goat serum) and 155 negative bovine serum (including 82 bovine
serum and 73 goat serum) were determined by this method. The intra-assay and inter-assay
reproducibility was assessed using the controlled positive and negative serum assay kits. At the same
time, 400 samples of bovine serum samples were detected by FPA kit and commercial kit, and the
coincidence rate was compared. [Results] The optimal conditions of each component in the kit were:
the best sample dilution was 0.5% sucrose phosphate buffer; the concentration of the labeled antigen
was 90 ug/mL; the best reaction time was 3 to 5 minutes; dmP value of <20, was negative, dmP value
of >20, was positive. The sensitivity of the method was 98.6% and the specificity was 98.7%. The
comparison of 400 clinical samples showed that the FPA method established in this study coincided
with the import commercialization kit 94.0%. [Conclusion] The method of fluorescence polarization
diagnosis with good specificity and sensitivity was established.

Keywords: Brucella, Fluorescence polarization diagnosis method, Specificity, Sensitivity
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(Serum agglutination test SAT)

(8l

(Fluorescence polarisation assay

FPA) ]
/ [10]
FPA
ELISA (Competitive enzyme-linked immunosorbent
assay C-ELISA) [ 15 min
FPA
FPA FPA
FPA
FPA

(Fluorescein
isothiocyanate FITC) LPS
-O- (O-polysaccharide OPS)

1 ME5hE
1.1 ###l

111 . S2 (CvCC 70502)

112 SKWHAMmME:

1.1.3 FERAFIFILEE:

Diachemix (TSB)

(TSA) BD (FITC)
(Sodium deoxycholate)
Sigma SDS-PAGE
Sigma
Powerpac
Universal Bio-Rad
1.2 A&
1.2.1 OPS HyfZEUR#Rrig: (1) OPS
B. suis 2
(OIE)
[t ops 100
PEG 8000 40
2 mL/
OPS
(2) OPS [13]
OPS 4 mg OPS 2mL
0.5% ( ) 4 °C
15 min 200 pL 100 mmol/L  EDTA
10 puL 1 mol/L pH 5.0
20 mg FITC ( 1) 800 pL 0.25 mol/L
(pH 10.5) OPS
1mL 1.6%
18 h 4 °C 10 000xg

PD-10

1 min
37 °C
30 min
FITC-OPS
4°C
1.22 FPA RFIEEMGMK: (1) FPA

ELISA 20 pL/
1 (1 3
( 2 3 4
180 pL
3-5 min
10 uL
3-5min
) (FPA)
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3
3 M28
800 1U/mL
(3) (FPA)
123 IEREMHHE:
148 155
SPSS17.0
ROC Youden
1.2.4 FTEEMHIKE RREFHIKLE: 3
( 201506 201507 201508)
125 KRR 400
FPA FPA
2 #RE5HM
21 HEKHE S2 454
37 °C 2-4 d TSA

PCR 1.5%
2 PCR
178bp 285bp( 1)
22 OPS¥E
OPS OIE LPS
10 kD
( 2

bp

1 000

700
500

300
200

100

1 HWEKHE S2 HsIEEKE
Figure 1  Gel electrophoresis of Brucella S2

M  Marker 1 S1330 2 S2.
Note: M: Marker; 1: Brucella suis S1330; 2: Brucella suis S2.

B2 #HEEKE S2 /Y OPS fREE
Figure 2 OPS silver staining of Brucella S2
M  Marker 1-3 4-5 -0-

Note: M: Marker; 1-3: LPS; 4-5: OPS.

2.3 PRMEXRMIFH &
14 d

912 936 963
1:900 1:1 000
1:1 200
1:320
0.05%

ProClin
300 (SUPELCO )
-20°C

2.4 PAMEXTERRIES &
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R 1 3FHRER FPA &R (mP) L

Table1  FPA results (mP) of three kinds of dilution comparison
T i W B FHPE LIS 1 [H P 37 2 [P 1LY 1 [P ML 2
Sample diluent Positive seruml Positive serum2 Negative seruml Negative serum2
B BR Bh i
Carbonate buffer solution % o 0 4
55 £ [H- 95 252 Y
IR i i 2 P 88 84 -4 =il
PBST
0.5%JEHE I BERR 2201V -
0.5% sucrose phosphate buffer solution 12 109 2 3
dmP= mP— mP
Note: dmP=Sample mP—Negative serum mP.
1:1 000 FPA
-20 °C 4 °C
25 HMBBRAERER
3 27 IeRETHE
dmP 148 155
0.5% dmP 2
0.5% ( 3 ROC
1 ( 4
2.6 FRICHRBIFRRIRE R ROC
( ) Youden
250 500 1000 2000 Youden
FPA 1:1 000 0.997 dmP 20
FPA 5 1U/mL 20 98.6%
2 ELISA 98.7%
2 FEREHRRE FPA BRI 120} L
Table 2 FPA results of different antigen dilution .e }..:,“.: -
concentrations W0 WIS i
- ‘:q.' .'a.."
= o, 60 r -, . :. -
1175 Antigen dilution factor = R R
Serum P - r
1:250 1:500 1:1 000 1:2 000 30 F ee S0
1 f'ﬁ_""f--?-{f:f S
Positive seruml % 46 2t 18 O a2 S ¥ ° Posili\_fe samples
) » Negative samples
90 42 20 15 ' : : J J
Positive serum2 0 100 200 300 400
1 Samples’ No.
i —4 -2 0 2
Negative serum. 13 148 {AIRMEILEFN 155 AR ILEHR N K2 R FE
) 2 -2 0 1 3 Figure 3 Scattergram of detection result for the 148 Brucella
Negative serum2 positive samples and 155 Brucella negative samples

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



2827

1.0 _f 155 98.7%
0.8 5
R 29 HAEXR
R 400 FPA
E 0.4+ 207 193 FPA
209 191
0.2F 16
0'%.0 0?2 014 O.I() 018 1.0 94% 6
Specificity
4 ROC % FPA
Figure 4 Receiver operating characteristic curve 3 ﬁh‘f%
28 EEMXW ( RBPT SAT CFT)
3 FPA
1.64 (dmP >20) (ELISA FPA)
33 FPA 148 FPA
98.0%
4 3 FPA OIE

F 3 XEEE R PRI BRE A R GUS S

Table 3 Sensitivity tests for gradient-diluted positive control serum
Batch number

e 201506 201507 201508
Dilution factor SmP {4 Gk g e SmP {8 ik Lo o OmP fH 455 M %€ Result
dmP value Result determination dmP value Result determintion dmP value determination

1:2 100 + 96 + 101 +

1:4 93 + 88 + 95 +

1:8 80 + 82 + 81 +

1:16 71 A 71 A 75 +

1:32 40 A 53 A 56 +

1:64 34 1 30 4 36 +

1:128 = 14 - 10 _

1:256 0 = 7 = 0 =

1:512 -2 = -1 = 2 =
BHPEXT B mP 1B 183 / 187 / 184 /
Positive control mP value
[HPEXT R SmP B 108 / 110 / 112 /
Positive control 3mP value
BHEXT & mP ~F34){E 75 / 77 / 72 /
Negative control mP average value

(FPA) 3mP>20 ( “+) dmP <20
)

Note: Criteria of Brucella fluorescence polarization (FPA) detection kit: sample 8mP>20, Brucella antibody positive (marked “+);
sample SmP <20, Brucella antibody negative (labeled “~").
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F4 EFFEMEMFRIBURES T

Table 4 The test result of sensitivity experiments to
known positive serum
201506 ~ 201507 201508

Di Positive number/total 145/148  145/148  145/148
(positive rate, %) (98.0) (98.0) (98.0) [18]

FPA

x5 XEMAMMFEFEST
Table5 The test result of specificity experiments to
known negative serum

201506 201507 201508 343 RBPT

() SAT CFT 148 3
. 153/155  153/155  153/155
Negative number/total (98.7) (98.7) (98.7)

(negative rate, %)

155
* 6 HFHEKEERE ELISA AR FIE53# O FPA

RAEHEE )

Table 6 The coincidence rate between FPA kits and
import Kits

Brucella FPA
P N Total ROC ROC
TR R G P 105+95=200  3+4=7 207
FPA kit N 3+6=9  88+96=184 193
Total 209 191 400
P (200+184)/200=94%

Coincidence rate

Youden
Youden 0.997 dmP
20 20
98.6% 98.7%
M Nielsen 100%
FPA [15]
FPA
FPA FPA 2-8 1U/mL FPA
FPA ELISA
1:1 000
FPA FPA ELISA
5 1U/mL

) A19 M5 s20 LPS
S2 7] S2 OPS

FPA 92
OPS 15 min

S2 OPS
[19]
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