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[ Abstract) Objective  To establish an indirect ELISA method for detection of measles virus
antibody based on the nucleoprotein of measles virus expressed in prokaryotic system selected as the coating
antigen. Methods The working conditions were screened and optimized to determine the operation process
of indirect ELISA. The anti-measles virus IgG antibody in 157 sera of healthy children and mothers of
newborn infants was detected and compared with the commercial measles virus ELISA IgG antibody detection

kit. Results The result showed that the coefficient of variation of intra and inter assay repeatability of the
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indirect ELISA was less than 10%. Compared with the result of the commercial kit, the total concordance

rate of serum samples was 95. 5% , and the sensitivity and specificity were 94. 8% and 98. 3% , respectively.
There was no significant difference between the two methods(X*>=0. 313, P>0. 05;X*>=0. 000, P>0.05) in
the positive rate of measles virus IgG antibody in 85 healthy children at the age of 0~ 15 years. The level of

measles virus antibody detected by ELISA established in this study showed the same increasing and

decreasing trend as that detected by the commercial kit in different age groups. The correlation coefficient r of
the quantitative result was 0.893 (P< 0.001), which showed the quantitative potential of the method.

Conclusions

The ELISA method established in this study has good stability, high sensitivity and

specificity, and there was no significant difference between the detection results of commercial kit and the

ELISA method. It can be used for the seroepidemiological investigation of measles virus and the evaluation of

antibody level of the population after vaccination.
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O B /Y B A5k M, 9E AT IR $E ELISA, Wl &
OD 450, TH, 73T BE P B B 14 110975 1140 152 181722 Ak LA 2
S ERENETRIa
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0. 04 pg/pl “HOHREEHATHE— L SRR (R 1) .
2.1.2  SAEEPIE AR E - 5300 LA 5% RS W5 Fn
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Tab.1 Determination of the coating protein concentration

and secondary antibody concentration

pt iR B AP (pg/ml)

(pe/pb) 0.02 0.1 0.5
0.02(P) 1.170 4 2.060 6 2.6275
0.02(N) 0.258 0 0.268 3 0.340 3
0.02(P/N) 4.53 7.68 7.72
0.04(P) 0.658 9 1.165 6 1.454 4
0.04(N) 0. 159 6 0.170 1 0.205 6
0.04(P/N) 4.12 6.85 7.07
0.08(P) 0.398 1 0.655 5 0.829 2
0.08(N) 0.106 8 0.112 7 0.128 0
0.08(P/N) 3.72 5.81 6.47

VI IR AR N A3 25 0. P 7R BRI, N o BRI I
Note: The bold part is the selected condition, P indicates the

positive serum, N indicates the negative serum

®2 RS ATE

Tab.2 Determination of the blocking solution

ODog ‘ ﬁ M1
REH SURLREYIH  10%BE 4%
1 0.3758 1.410 1 0.155 6
2 0.410 6 1.159 2 0.214 8
3 0.244 9 1.136 6 0.083 9
4 0.3305 0.577 5 0.113 5

V< KL 534 i 4% 1
Note: The bold part is the selected condition

2.1.3 AR HORE R ] E L 7E AR A
PR E G 0T, B 5 I R) A% 28 K B 1 i
LIRS OD A 344 Fir s i, 8 24 —Hu s & ) A
90 min B, P/N B K, B AT A T8 BH 1 R0 B A4
LY 14 DX 43, WA 8 0 19 d AL 09 & 15 1) R 90
min( % 3) .

2.1.4  #S7[A14%E ELISA & ik i #p A/ i fE .
if FIRXT A4 ELISA 5 S5 F I HR 2, B 20 2 R] 422
ELISA #/E W2 K 3% 0.5 pg/ml B J5 e B i 1 41
#,100 wl/fL, BEM 4 IR, 10% 4 1ML3E 200 pl/AL,
37 CHH 2 h, Peb 4 K, A 1 100 F B A FE
MLY%, 100 pwl/fL,37 CHEF 1 h, PEM 4 X, 0.04
wg/ wl FEFR L 100 wl /41,37 CHFF 1 h 30 min,
YEAR 4 YK, TMB 37 C % i 5 30 min, 50 wl/fL
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Tab.3 Determination of the incubation time for enzyme

labeled antibody

0Dy U F A
’ 30 min 60 min 90 min
P 0.662 4 1.190 5 1.406 0
N 0.112 4 0.168 2 0.184 3
P/N 5.89 7.07 7.62

T IHLR A e 2 A5k, P 3RoR PP IS . N 2R Bk 3
Note: The bold part is the selected condition, P indicates the

positive serum, N indicates the negative serum

2.1.5 IEFYAERIBE X 67 1) AR A @ e L E il
THPRAHATRI 45 R, 40 7y MV 1eG BHAE: 1L 7%
127 iy MV 1gG BAPE ML ARG 45 SRR B3 A A 2
AR (K 1), ffi H GraphPad Prism 5. 01 # {4
SrFTRI A EE A 15 B 2 FoR ) ROC 2, oK
1R AAHSE Youden F5 LAY I KAEH 0. 913, JIr Xof 1 Y
0D 450, TH 4 0. 361, i 5 240 5 (1l FHE A 0. 361,
TZAEXT I B R R 95. 0%, FE 7R 96.3% .,

20p * [
O itk
1.5 D“
She
_ o2 o,
=] L/
= 10p " 0. * e
a2 + PR *
© o %
05k & o o
----------- R P
oL - S,
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M3 4 5

T BRI AE 0Dy, = 0. 361
B 1 40 3 FHAE LTS AN 27 43 B P 0L 385 F R 45 28 A
Note: dotted line indicates cut-off value OD,y, . =0. 361

Fig.1 Scattergram of result for the 40 positive sera and 27 negative sera
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Fig.2 Receiver operating characteristic curve

2.1.6 LA R E A MR . T A e A R
N(FR4) MEHE N EZ AR TR 1.82% ~
4. 43% 2 [a], Ik 0] 5 5 M0 AR 5 REUEE 3. 99% ~
8.22%Z [8], ¥J/NF 10% , F& B AW 5% 4 57 1) 1) 42
ELISA J5 2 HA B0 1 B FAR e 1

R4 AR R L PSS

Tab.4 The result of into-and inter-batches repeatability assay

N E 5] 7 2 M

mig _ ODys59 nm A5 - 0OD,5, nm 3=

- o B .
A CFHfE ES e CEHE ES
brifii2) (%) b2 ) (%)
1 8 0.9612+0.0315 3.15 3 0.946 0+£0.044 0 4.65
2 8 0.8554+0.0199 1.99 3 0.8563+0.048 6 5.68
3 8 0.7479+0.044 3 4.43 3 0.746 3+0.029 8 3.99
4 8 0.5544+0.0331 3.31 3 0.5721+£0.047 0 8.22
5 8 0.466 1+0.023 6 2.36 3 0.4799+0.0357 7.43
6 8 0.4196+0.0182 1.82 3 0.4274+0.0245 5.73

2.2 [8# ELISA /&M A

2.2.1 FFEHR REE KRS A 6 ST
1) ELISA J7 7%} 90 1 VLI048 IS AR A TR , 45
BN 54 Dy hRA Ry B, 36 4 B, 1 R R
mn AR SR, 57 13 R BHAE, 32 3 B 1 AR
AIBEFAVE, W35 BUAT 6 8K 1 86/90x100% = 95. 6% ;
R 54/57x100% = 94. 7% ; Fi 50k Ky . 32/32%
100% =100% (3 5) .

RS ELHYIEEE ELISA BAGT MV 1gG FURRT £ 445 R
Tab.5 Concordance rate of measles IgG antibody detected
by the indirect ELISA

EN g VA s Y PR &
ELISA FH 1 k3 At
FH M 54 0 54
k3 3 32 35
&1t 57 32 89

2.2.2 PIRN 5L R A I 25 SR LA VLR A
MVERAS R <8 H U4 (40 ) 1 8 ik ~15 %
4 (45 1) , 57 ELISA 35 FI R b Ak 0 & 1 1S
F MV IgGC Btk BH MR 7E <8 H #4147 5l
17.5% (7/40) F122. 5% (9/40) , £ 8 A% ~15 %
4y 5N 93.3% (42/45) Fll 95.5% (43/45) , i
Chi-square test K3 5045 5 0] A1, JoiRJE <8 H #44H ak
8 A% ~15 % 4, WA 7y A5 21 iy PR M e 4 21
ER G ¥ X (X =0.313,P>0.05; X* =
0. 000,P>0.05) , ifij # 37 ELISA ¥: 745 2] ity PH 1
REMNNNFRAZMERARITFE X (X =
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49.878,P<0.001) .

2.2.3  WIFRJT IR R A 25 SR LA K VLA I
HEPRA ST AR AL 1 g 2 A 3 Al 4 k.5
A6 Ay 7 ik 8 Ay 9~11 AR 1% 2%
3% 4% 5% 6~10% 11~15 % VMg JLbEE
(LR ) 3 18 AN, B 4SS 1, T4 4
N IRGIEE iij{:[zrg( geometric mean concentration,
GMC) (5 & % &) fF1 0D,y nm {H (# 7
ELISA 2 %2 ) , 8 #F 4% 40 MV 1gG Fi ik GMC 7
17.4 mIU/ml (7 A#41) ~1815.9 mIU/ml( 1 % 4)
ZIa, 0~7 A JLESUAR GMC Bl 3 34 fin 22 8 44K
TR 2 7T AR AR R 8 Ak oMmC
Fid BT, 2 1 B kB w2~ 4 2 A I REROF4E
FFLE 1061. 2 mIU/ml ~ 1128. 6 mIU/ml /KF;4 ~ 15
BN TR RaG B A LS R LSRR MV 16
Pt GMC KA, #HEST ELISA 7445 4l AR AR ()
17 0D,5, nm (LG Il 4 5 150 & 25 AR (& 3)
H A ANE A5, P 7 32500 2 235 5 i A 6 &
#5047 0.893(P<0.001) ,MCHER K (K4),

— @37 ELISA

B 4iEsei
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8
T
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Fig.3 Comparison of MV antibody levels between two methods
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Fig.4 Correlation of quantitative values in Virion-serion

with OD5; nm values in Indirect ELISA
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B4 07 AEZEA 25 i PR | B i 3R A ez I A
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THOREEN 0.04 g/l MERAFEASG HIK AR
Xt AR T T Ak, 25 SR R, 10% i 4 il 3 B4 3t
PRI, (EAF R 02, 5% I RE h# ) 35t PA 23
5 10% G4 1075 A >4, 15 5% JIRE W5k 25 481 B 44
I3 ARSI S T =, eh B8 ol 1 i A
ZING AT B UCHRE , ] 68 2 B i WA 15 4 1)
i, BARF G — SRR R . fa , A0
FEMAL T B0 & R IR B S | Bl A 0 7 A (]
AIFER: | P/N 2R 18 R, H A K R I 4R il 2%
% R AR AR FE B EL 90 min VE M H5
FEZ YU E IS, 38 A X s g A R AR A, 3 ST ]
% ELISA J5 iAtt N At 18] 19 748 55 R 80349/ F 10%,
PR HA B W B AR A T

S T BEM AT A4 ELISA 77 i 0 A, 5
R AL MV 1gG FUARKE MR &7 Tt , A
WLYE 157 0y, 255 8o WA 7 20— BoiEaE 5 4,
SMFFARIER 95. 5% , H T[4 ELISA Jrik BA
A2 1o T R B VR S5 B8, 43 5o 94. 8% T 98. 3%,
R 1 it A 3 300 0 1% A U &5 SR, AR 9 ST Y
ELISA J5 B A8 (9 BH A ifi 385 9 ks /0, vl g R o
AR S I e 2 RS A 2, LRI 7Y
PUBRAS I & B A PUIR, i HA E X HoAh MV &
FIRPUIAR, B T A ST 8 7 09 7 A S i b ik
T B AT g, 3 70 B A D2 75 A7 7 11 P A 45
AR, BRI 0 28 v A 25 H At )7 vk 17 56
E, MTTAS H SRS B 1 45

SFTVLIA BT E 0~ 15 % il L3 I3 A
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ARSI, PR 5 12 JC 8 FE /N 5 20 38 2 AR 3R AR %
MW B ZE S, 0~8 IR ILE it T REE
PUAR B ZWEE MV BUARKE 5B, 2 )5 B A i
IR MV FEAKE 3T B i TR, X S TR
A8 A B YRR RRIZ S22 T (0 S e A e AR A
] A DGR 58 2R 1, 3R 1L RRZ: 2893 4F- 1% 1) AR 3% 8%
8 HIYLATR K 15 % LU b ABEB R el > A
W 2s Bt e — 2 TR 11 ~15 2 ABE MV $iikk
SEAFT R, R TF R & B K SAI
T Keas FHNHEE AT E X R A  BRAIRRIE 2 K
R XU AT — 7 S B 3L

Warnes 257 fe B 5% 2638 MV B T 103G
PO BRI, (E AT B P T A 0 42 8 1 2R A 7 Al Ak s A
R BT e A S PR AR R
FIRIFAifL T MV R 1, N A )4 ELISA 7
2: 5 R AN & A G R IR 98. 9%, SAITSY
SEFARL (HH 5 =) e e el SR AT
LR T2 ISR AR T AL, A FY N7 (1 1]
F2 ELISA Jrik, Toit e Pk A J2: i 1 o i, ¥ 5 3t
MR SA R m NG, AR BRI N
FEEEEFIRIE T 1 4R H1 JE A B8k, MV
REWRRI R A AL AR MV 1A 1A v
TN R PRI TR ) 4 25 S R 1 4 o ARG DU 7 A R AT
FAR T ST A A LT ARG T AR R B E A,
SN, ELISA J5 vk 5 5 AR & e i 45
BB R R B — @ e e, Mt
P RIS, I 2 i — 20 (1 I BR s 7 100 2R 47
FRAE o

g5 L, ANBiE 9% N7 ) MV HLAR R4 ELISA
R 5 2 B R B B RS e 1, B R e
FrSEPESR , TFE MV LI AT 96 2 R 25 FLRE T e s
Jei NI AT A PTAS 7 1 R VR

Pl A 1EE A DR 45 b5
EETTIRAER TR 7 SCIRAE GRS B K
SR XoF S B HRE PN AR A D 5 B B il
ARE U RO RS IR SR BERTRE 1R SO B
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