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[Abstract] Objective To evaluate the impact of different washing parameters on detecting tuberculosis (TB) antibody by
high-throughput ELISA detection system, and to solve the poor accuracy and poor repeatability problem of ELISA through the
standardization of cleaning solution. Methods The Addcare ELISA500 automatic enzyme immunoassay instrument was adopted.
The reagent adopted the commercial TB antibody reagent kit. The ELISA detection was performed by selecting different volumes of
washing solution, different washing time, different oscillation time and different soaking time. The impact on the detection results
was observed. The software SPSS21. 0 was used for conducting statistical analysis. The diagnostic efficiencies of different washing
modes were respectively calculated. Results The best diagnostic efficiency was obtained by 300 nL. of washing solution, washing for
5 times,oscillating for 30 s and soaking for 40 s,the sensitivity, specificity, positive predictive value,negative predictive value, posi-
tive likelihood ratio, negative likelihood ratio and Youden index were 86. 67 % ,85. 71% ,81. 25% ,90. 00% ,4. 33 (95%CI.4. 11—
4.52),0.11(95%CI:0.08—0.14) and 0. 72 (95%CI:0.68—0. 76) respectively. Conclusion

cedure of washing solution system can increase the sensitivity,specificity and accuracy of detection method.

The established standardization pro-

[Key words] high-throughput screening assays;enzyme-linked immunosorbent assay;antibodies, tuberculosis

SR O R A2 BR A G B B R A 2R TR L WHO
A A LR 2012 AR A BROR N 860 JT BT A 45 A ] £
130 JT NSETF 45w . WHO %428k 2013 45 45 %% 2 BiAT 1
(MTB) Hy e S A AR AT T A R E D A8 2 o A R K
4 ST A 235 A% 0 AR ) IR G 22 R R 8 CELTSAD A6 i FL AT 42 4
FE RS HEME R Z Ll R 2R R RT3
A7 B P A R 2R A R AL R U A S M A AE
W, A SCHESE R ELISA #0248 46 I 45 4% Bi 18 X 36
T AR Pk 5 SO S AL A TN 25 SR B R R LR E T .

1 #REFE

L1 —fWeRt W 7R 4 e b T 48 N R I I g by = o
B B B e 2013 4 5 F % 2014 4F 2 H 45 RTS8 B B
LG B 120 491, 94T A 2001 4F o AR B o 2 S50 o7 4 23
E W25 4292 Wi bR i . 168 9] it e N (A BR (A 46 A B0
XA P Z IR0 AR I R WA S B R R BRI R

* EEIWHE DA TAEREUL RO b0 € BHRE (28-10-5)

B {E# , E-mail:13505360413@163. com.,

S A 5 2 R 48 9 1 CHBV) TR BUIIF 4696 # (HC V) L A
e G B B 7 CHITV) B 5 B3 1 O B L R T8 0% 2 oAb 24
TR T G

1.2 & 5iH MW E Addcare ELISA500 4 A 3 fiff & A%,
TR F S B 2 B A S5 A% B R R T IR L5l 20130824, 58
I I 6 G WU R 4 1) R S M L ORI R cut off A I E Mk 34T
TEUE . BROFSE P AL H A 2D IR T AR A 3 A% 4 R
B A5, ORI A3 UK

1.3 7k WERFESEN#KM 4 mL,3 000 r/min &.0
10 min 43 & 13 5 I W5 43 %€ /5 — 80 CARAE, & H. 4+ 100,
200,300 pL ZEAS A 4R BUVE T 2, 4.5, 6 WRAS R U6 % B, 10,
30,60 s /N [F] ¥ PE R 3% B ], 20,30,40,50 .60 s AN [R] 35 ¥ B 7]
PEAT A PR Y ELTSA 0 . 082 %ot f5 246 0 45 % CBA L PH
R Y B A I o 7 N i S Bt R AN & N 2 R U
(PPV) B BB (NPV) | BHAE: LR L3 (PLR) L 4 B4R e

FEB B A 3K M (1979 —) B, F2 48 B0 0 32 BN 28 54200 1) i



FRESF 2016 F 11 A% 45 5% 31 &

F(NLR) A EFEHCYD S 520,
1.4 Zit2=ab# SR A SPSS21. 0 4k ik 17 $ode A 3, 1 2K
WHUESRER, RHA t K5, P<0.05 8 E %A HK il

2 % R
2.1 RIEMABIGE R X S5 T R I iy g R 2 80k

e VR 5 KGR 30 s, 1B 30 s, 453 W% YER I R 300
L I 7 B R4 PPV NPV . PLR UNLR, YT % 46 46 %% Ak W
B FHAPILL(P<0. 05) 8 FHEFE 200 pL A1 300 pL ik
2R THIT R L (P>0.05), L% 1,

2.2 ANEVEBRBS SR HRSHOEE.
Ve 300 pL 4R 30 s, 3230 30 s, 455 BR P IRBUOR I
IF A [ 5 ¥ ) 9 2 R L Re 5 VPPV UNPV ONLR 22 57 48
PR L (P>0.05), PE¥ 5 WHT PLR A1 YT & F PR s 80k
4R JT ¥ (P<C0. 05) s SRR BN 6 K LA, 22 R B GE it 2%
B X (P>0.05), L% 2,

2.3 R[ERG BRI S5 TR I RS HOE .
PRV 300 pL PR 5 LB 30 s, SRR IR 30 s 1)
T TE R BUE B 5 PPV ONPV PLR,NLR, Y1 J7 Ifii 112 W7
MAEE T 10 s MY (P<T0.05); 76 R AL 5 5.
NPV NLR.YI Jy i 2 Wi 3 e 5 4R % 60 s M ik b2 5

4367

TGt 5 8 X (P>0.05), 7 PPV #l PLR {412 Wi & g 77 H &
TR 60 s (9 8 (P<<0.05), ILFE 3,

2.4 R[N )R S5 AL UR A T 0 A B O A
VRS 300 pL. PE% 5 W IRE I 30 s, 45 R B/RZM 40 s
{19 J7 1 7 RABE NPV PLR NLR Y1 J7 1 1192 W 24 g 25 1 %2
YL IR (P<20. 05) s 757 S5V 07 TR B 30 s 1 40 s 25 5 5 3
F L (P>0.05) . 397 F H A B B[] (P<<0. 05); /£ PPV
L WALRE J7 TR L 60 s B2 M7 A AE i i - B3 40 s il 50 s 2%
TG R L (P>0.05)  # f FHABR L 20 s Fl 30 s(P<<
0.05). Lk 4. 1,

0.80=
0.75+

0.70+

i

0.65=

0.60=

0.55 T T T T T
B8]

B 1 TEREE E X Y1 45 £ #Y % 0

x1 A 5 F #R 3 ik 2 3 46 06 30 B Y B2 i
Ve (L) REECH ERMED S PPVX%) NPV (%) PLR(95%CD NLR(95%CD YI(95%CD
100 54,17~ 72.62" 58.56 " 68.93" 1.41(1.21~1.67)*  0.45(0.32~0.55)*  0.27(0.24~0.30) "
200 77.50* 82. 74 76.23" 83.73" 3.21(2.99~3.47)"  0.19(0.16~0.21)*  0.61(0.57~0.64) *
300 81.67 83.93 78. 40 86. 50 3.63(3.15~3.95) 0.16¢0. 11~0. 20) 0. 66(0.58~0.73)

" P<20.05, 5 300 pL YEIRAYIS T ACRE LLER .

*2 B 3R R B3 48 I 3 e Y =2 i

RE V€A RGP FERECHD PPV NPV (%) PLR(95%CD) NLR(95%CD YI(95% CD

4 80. 00 83. 33 77. 42 85. 37 3.43(3.21~3.69)*  0.17¢0.14~0.24)  0.63(0.54~0.68) "
5 81.67 83.93 78. 40 86. 50 3.63(3.15~3.95) 0.16(0.11~0.20)  0.66(0.58~0.73)
6 81.67 84.52 79.03 86.59 3.77(3.52~3.97) 0.15(0.11~0.20) 0.66(0.63~0.71)

* P<C0. 05, 5 PR AUE 5 WINIZ s RE LL#X .
3 7 5] % 3% B 18 3 45 4% 370 4 4 i ) 2 T

JRw I () REEC  FHRED PPVOD NPV (%) PLR(95%CD) NLR(95%CD YI(95%CD

10 70. 83" 83.33 75.22" 80. 00" 3.04(2.84~3.30)" 0.25(0.21~0.30)" 0.54(0,48~0.59) "
30 81.67 83.93 78. 40 86. 50 3.63(3.15~3.95) 0.16¢0.11~0. 20) 0.66(0.58~0.73)
60 77.50* 85.12 78.81" 84.12* 3.72(3.54~3.94) 0.19€0.15~0.23)*  0.63(0.58~0.69)*

©P<C0. 05, 5% % 30 s IS WILRE ILEK .

F 4 A6 R i B (8] X 45 4% Ho 4 46 0 ) =2 i
BIEEE G REUE D FERMED PPV NPV (%) PLR(95%CD NLR(95%CD YI(95%CD
20 82.50* 80.95* 75.57* 86.62" 3.09(2.85~3.26)" 0.15¢0.12~0.17) " 0.63(0.55~0.67) "
30 81.67* 83.93" 78.40* 86.50" 3.63(3.15~3.95)*  0.16(0.11~0.20)*  0.66(0.58~0.71)*
40 86. 67 85.71 81.25 90. 00 4.33(4.11~4.52) 0.11€0.08~0.14) 0.72(0. 68~0.76)
50 80.00* 87.50" 82.05 85. 96 4.57(4.44~4.72)*  0.16(0.12~0.20)* 0. 68(0.65~0. 71) *
60 71.67* 91. 67" 86. 00 81.91* 6.14(5.21~6.32)*  0.22(0.11~0.25)*  0.63(0.59~0.70) *

©P<C0. 05, 5 40 s M2 WL RE LK.



4368

3 a9t i

BT » 45 4% 99 2 1 T i 1) Pk e 2 00 TR A4 < S0 5
SEAZIR M U B, B = A R S AN BT I A T £ 2 45
Gy RCFF T L 45 B0 R 25 90697 LG B R 0 H A 40 T R T T
R A 4 AR MR P AR AL ) i R B T s
I H B — e O R S PR A W AR R L T R R S
WA . BUA I8 5 35 A7 7E R MR R U R
B 50T T PR — R | AR 032 I ik T 4G
R T2 IR S8 T 10 8 B Ok 24 A Y A RS B LA Y
B A BRGEUESE S5 8% 43 BORF B A S 40 00 2 1 T BT AR A
D25 4200 12 W B 32 S R AR N R A 25 4% 4
HOAF B 2 R 43 W AR R R R A 2 B R T ELISA AR+ U
I3 R X R B A4 BT A W 2B A A s .

ELISA J2 i RS0 00 %8 de A i A L0 r ik 2 — Uk
MR ELISA S0 fy SCHE A0 B8 BEAR 19 B 0 B BRAERE R
T Y T BEARZBOR e o 2 2 A~ 9230 1 UM, A TR R B
AR AR IR 2 2 B e ARG T 45 5 00 R v A R ARRET [ P B
SRR VERABIG 2 1 AR =k o, S Bogs R W SR
P Aok B SRR 2 i AR R B P A A B AR BT SRR R
XF G5BT R ELISA Ha il 45 5 iy 52 i 76 [ 9 1 T8 3 48 1 BiF 58
R O T Bk S PR3 R A I 2 R Y 5 I B 9 R
ELISA # 2 48 19 % i B S Uk U 07 247 4 HE AL B 5T LA A o
iR ELISA 350 rb 5 4 1 EE 52 M 22 i TR) R

ABIFGE 28 R bV R R A ) B 5 A T A AR L 3
FGKe 7 BhRE 5 U0 Sk B 43 ) ) 45 i 2 2R AL R A B R
LA I FB A A I ) S5 A% BT AR . 300 L PRI, B T 30 s, YEAR
4GBEA 30 s HIF U Brh ARk . 5
Shy o B A UR KT 5 A TR A R R AR TR B IR 5 I TR BRI 4
W R R HEAT TR, SR R e B ] R R 30 s 1Y
300 pL PRI - 2R ¥ 30 s, YEAR 5 IR I I2 Wi AL BE dw = 5 7E T i 1L
BT R 3R 5 M ) L 28 R G D R R % W R R
SR AL . R AR B O R TE & (W B IS8 O LA
YIAE R PEANFR o s 45 R R =1 40 s B, YT 5 e, 5 =
it I AF BE 22 53 48 G024 R S (P<<0. 05) . A i 6 35 3 40 s
VB W AR AR B IR B A i AR S B B FR X 3
ABERFAT T I 45 R 5300 300 L5 K30 s, R 30 s
i 2 B0H 6] B R B R &

T LB BRI B R A AR L PR R IR 7
TFI] L5 3 B I0) %o A 56 18 W SRR AR AT S T, 5 2R 4 e S ST
iR —3, AR R G VR AR 1Y A S B R 300 pL, R
] 30 s, LA ] 40 s, YRR 5 U, BLAT LA Ny 86. 67 %6, £
SN 85.71%, PPV 2 81. 25%, NPV Jy 90. 00%,PLR &
4.33(95% CI:4. 11 ~4.52),NLR 3} 0. 11(95% CI.0.08~
0.14), YT 5 0. 72(95% CI:0. 68~0. 76) , 7E A (%% S 5
HET, BHETHERAGR S, 5SHMAEGHIL,. 25
B B X (P<T0.05), A WF 58 45 3 [l i S 7 s & 1Y
ELISA Y B 3l 1k 15 W B8 9% 52 = K I 45 R /9 1 52 1%, R i = cut
off fi , 5 AH AR IHE — 5,

PRUEAL B Bl AR B2 2 S & 1 R S L & JE i ELISA
A3 AT R BE VRV RE T W A R L0 T AR BR VS A6 9 52 i R 2L 4 v

FRES 20165 11 A% 455% 314

0 A BB VR SR R A A M . TR TR AR o Y O 45
SR BT A Rl PRGN 5 A Sk A v R T S B TR IO
S A DRGSR AT LA 5 A Y
s R 32 W7 -5 B 3 4 BBk 2 ) 4 40

£ % 3Lk

[1] Zumla A,Raviglione M, Hafner R,et al. Tuberculosis[]].
N Engl J Med,2013,368(8):745-755.

[2] Passiu G,Erre GL,Pirina P,et al. Clinical utility of anti-
lipoarabinomannan antibodies testing for the diagnosis of
tuberculous arthritis[ J]. Springerplus,2015,4(63) :63.

(3] FER.EH=. WK, %. &8 ELISA U %2 il 7 9% it
U R AT LT 1. 75 8 R 2 B2 2 Bg 2 4l . 2015, 51(6)
659-661.

[4] Nathan C,Gold B,Lin G,et al. A philosophy of anti-infectives
as a guide in the search for new drugs for tuberculosis[ J].
Tuberculosis (Edinb) ,2008,88(Suppl 1) : S25-S33.

[5] Eoh H,Rhee KY. Multifunctional essentiality of succinate
metabolism in adaptation to hypoxia in Mycobacterium tu-
berculosis[ J]. Proc Natl Acad Sci U S A,2013,110(16) :
6554-6559.

[6] Cox JA, Lukande RL, Lucas S, et al. Autopsy causes of
death in HIV-positive individuals in sub-Saharan Africa
and correlation with clinical diagnoses [ ]J]. AIDS Rev,
2010,12(4) :183-194.

[7] Peter JG,Theron G, Van Zyl-Smit R, et al. Diagnostic ac-
curacy of a urine lipoarabinomannan strip-test for TB de-
tection in HIV-infected hospitalised patients[J]. Eur Re-
spir J,2012,40(5) .1211-1220.

[8] Zhu C,LiuJ,Ling Y,et al. Evaluation of the clinical value
of ELISA based on MPT64 antibody aptamer for serologi-
cal diagnosis of pulmonary tuberculosis[J]. BMC Infect
Dis,2012,12(7):96.

[9] FEIEIFR. Yotk ik 805 i i [ X ELISA 2 HBsAg 6 Il
g L] = PRk 5 B 2% 243K, 2015, 36 (21) : 3173~
3175.

(107 5K 4 . IO G v R R 3 200 A6 00 445 2R 174 5% il K] 3% 01 7 %
e LT, v E PR 2 4R R, 2014,12(29) :393-394.

[11] Z=4de R ER, £ AR, 5. T LU MALBER X ELISA
A HIV $if g5 R i g (1] o B4 F 2, 2014, 23
(2):71-73.

[12] Whitworth WC, Goodwin DJ, Racster L, et al. Variability of
the quanti feronr-TB gold in-tube test using automated and
manual methods[ J]. PLoS One,2014,9(1) :e86721.

[13] Leng SX, Mcelhaney JE, Walston JD, et al. ELISA and
multiplex technologies for cytokine measurement in in-
flammation and aging research[ J]. ] Gerontol A Biol Sci
Med Sci,2008,63(8) :879-884.

ClicFs B #1:2016-03-07 &[] H #1:2016-06-21)



