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AL FREIZEHMNREGERK(Anti-DT) sk Rk (Anti-TT) 4 ELISA ik, H## T F7 2 FhiERE AL, ZR
FArE MM ELISA 7 6 Rt 2 RAF AN E ., T4 M Anti-DT ¢ ELISA 7 k6 2 2 A4 0. 084 mU/mL, B H & %
97.6% A EF Z2FH(CV)<3.40% k18 CV<5.05% ;40 Anti-TT F k62 3R 4 0.175 mU/mL, ek % 4 97.5% , %t A
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Establishment and application of serum antibodies detection methods of diphtheria and tetanus
TAN Yajun,XIA Deju,ZHANG Huajie , DONG Guoxia ,CHAO Zhe , TIAN Lin , HOU Qiming ,MA Xiao”

(National Institutes for Food and Drug Control/Key Laboratory of Ministry of Health for Research
on Quality and Standardization of Biotech Products,Beijing 100050, China)

Abstract: Objective To establish the enzyme-linked immunosorbent assay (ELISA) methods for the quantitative determination
of IgG antibodies against diphtheria (DT) and tetanus (TT). MethodsPurified diphtheria toxiod and tetanus toxoid were respective-
ly used as the coating antigens, the human-derived serum antibody standard substance of DT and TT served as the standard sub-
stance. The dose-response curves of the tested samples and standard substance were fitted. Then the two quantitative ELISA
methods for determining the antibody to DT (Anti-DT) and antibody to TT (Anti-TT) were established with the parallel lines
method. Then the methodological verification and application study were conducted. Results The validation results of the two
quantitative ELISA measurement methods were in accordance with the regulations. The quantity limit of ELISA method for quanti-
tative detection of Anti-DT demonstrated to be 0. 084 mIU/mL,its average recovery rate was 97. 6 %. The intra-assay coefficient of
variation(CV) and inter-assay CV of this Anti-DT assay were <C 3. 40% and <(5. 05 % ,respectively. The quantity limit of ELISA
method for quantitative detection of Anti-TT demonstrated to be 0. 175 mIU/mL,its average recovery rate was 97.5%. The intra-
assay CV and inter-assay CV of this Anti-TT assay were << 2. 42% and <C5. 58 % , respectively. These two methods were applied
for the immunogenicity evaluation after infantile basic immunization by diphtheria and tetanus vaccines . Conclusion The two es-
tablished quantitative ELISA methods demonstrate high accuracy and good reproducibility, which are suitable for the ordinary labo-
ratory to carry out the work and can be used in the serological effect evaluation after diphtheria and tetanus vaccine immunization
and epidemiological study of diphtheria and tetanus disease.
antibody; enzyme-linked immunosorbent assay; quantitative determination
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PR S (LS 107262, 846 2 U/ 30O by 3 B B 51 2L Pl ok
E FT 4R 4 O A A TR W i R S B9 R AT A 1gG Dy £ Life
Technologies 24 &) 7= ff 5 96 FL i b5 A 4 1% [& Greiner 2 6] ;=
it 3 ISP 484 e COPD) g £ [ Sigma 23 w77 b Ho AL 350 4
7 oy A 4

1.2 ELISA #0007 2 iy gz I J5 B o 125 20 il ol 2 1
W N £ R B B It 1) e A AR MR s L i B ] pH. 6
WRTR £ 92 vl R R 2 0 8 1O (R Uk 2, DL 100 /oL AT Bt
ELISA #2.,4 ‘Cl . SRJE A SE AR — 2 5 AN [6) 7 e e B2 1)
HUMFRUES (IS 12 100~1 ¢ 51 2005 5 K 1 2 500~
12 256 000) . FHI T 5 1 R 470 A G 00 75 1 40 6 00 4 P Y L L 1A
BUM R HE A (5B B B2 S B A AR (X (B 5 G AR IE 1Y R O B f
(Absorbance, Abs) g\ A 5 (Y () , i I Molecular Devices [iff
FRAL Soltmax Pro #4443 BT #EAT IU 2 B ith & 25 1 b e i £
L3 Jriksiit

13,1 ik X 1.2 g7 A I Anti-DT $LiRH Anti-TT 1
PRBg ELISA J5 3 0 b o il 28 2 47 42 4k ¥ B ol ok, 3 50 00
6 7.

1.3.2 ERR DA ERRES 1 3 200~1 ¢

51 200 5 NH B8 B2 I B S AR S R AR L 1 s 200 A B IRAE
ok it 5 405 RGP B A v 12 16 000~1 ¢ 25 600 5 4~
TR R (RRE VR R MRE o1 1 000 7 TR AE 0 43 HE o A K
T B AT I 0 T AR AR A CHE eb 1 DU R R AR o T R
T2 BRI REZEES 8 £L. W H T i Sz 1 ELISA J5 %, 43 5 I
SE A4S RESRPUARKCT AR R I E 6 W, TR SRR
T 4 R P A 25 LA A AR T 1 1 R

1.3.3 MEBRBE SR HIFATZ ELISA 30 € il Anti-DT,
Anti-TT H o & k2 [R5 416 5 i A b o & A% 500 ik 5 iz
2R T EL I 2% il 28 2 200 2L A 7 A7 1 o B ARG X 0 6 o ) 3
A3 AU R 1) AN [ 1 98 A B A DX A T ) Y A R UE
T A B B R R R R i 2R AT M
BROEEFF A BE BR)G DT G . e UG vk BE 1 9 0k
3 IR PR I3 A6 b 43 8 S 0 2 8 R BE Y Andi-DT (10 U/
mL) Al Anti-TT(2 U/mL) ¥ i, B #EAT ELISA #2300, Birfim 2 A1
o AR 5 N I R TR AR R 1 9L AREE A
AR (%) =[CX(V,+V) —Co XV, ]/ (VX Cs) X 100% }
(VA T vk B O AN R R s Vo AR MR B8 I 375 R 7 R AR C IRk
JEE R I R R L R TR I RS I e B 5 G IRV JEE I 9 AR
sty PRSI B 5 Cs = E8 AR B B R D B AT 3158, B R b IR ke
W10 Gy B & s B A5 1S H LR

1.3.4 FE# 0 EEUS Anti-DT R Anti-TT & I H B 1
BEA W (Anti-DT 205125 1 U/mL 1 0.1 U/mL, Anti-TT 43
H1245 U/mL 0.5 U/mL) , & FpHi A4 10 43 4E 5 . 8573
B3 U PO E A R T B E AR o 25 A AN A R R
(CV)FHiLIE] CV, PF i J7 2 RS 25 %

1.4 P FHTESE 0 B HE ST A R E A O B 5 IR I
TP ELISA J5 i, Xof W BFF 1wk 8 495 X ity ) 7 28 L L b
G T8 14 S 8 TR E AT A o 428 b TR 4 I Y B S TR OB 20
R, 3l I SR B 0L T B 5 TRURS R 200 A% , 78 HR ARG I 34 B R AR
A 0 R TR A5 BT R AT AR I o %ot o o R RIRE S 3R R
N 2R AT U S B0 AU A AR 2R 5 R b o R A
B R PR A 55 T B AR A bR I A B A B o

2 & £

2.1 ELISA JrikbrufEdh £k i gt sr N 7 B o vk il 8 1
ELISA J5 1 W Fh e i 1 W 24 2 28 A0 0 405 X2 2 2 0 e (R
B TAEMIE 250 5 LE/mL, JE# & T Anti-DT #1 Anti-TT B
PTG 0 7 5 1 R D e S TR . DA BT IR AR HE S 8 SR
R (PMER 1 200~1 25 600; {5 Xl 1+ 1 000~1 =
128 000) Ay 8 A A7 (XD, HAHBL 1Y Abs {8 A A AR (YD, R T il
FRAX Softmax Pro # 44 %F Wil ELISA J7 kAT NS 8L & . 3k
13T &R R RIFIAR 2 7 F2 2R DL 1 FIIET 2.

T T
100 1000 10000 100000

x axis

4-PFty=(A-DM(1+(xCPB)+D. A 8 c 2} R2
© Plot#1 (Group0 1@Experiment#1: diutionvs Values) 3.074 1184 651343 0122 0.998
O Ploté2 (Group02@Experiment#1: ditionvs Values) 3785 0965 427.105 0074 0999
A Plot#3 (Group03@Experiment#1: diutionvs Values) 3.087 1077 591874 0.103 0.999
© Ploté4 (Group04@Experiment#1: diionvs Values) 3966 0869 34508  0.041 1

@ Plot#5 (Group05@Experiment#1: dilutionvs Values) 3675 0903 407741 0.038 0.999
W Plot#6 (Group0B@Experiment#1: diionvs Values) 3528 0917 428184 0.6 1

Curve Fit Option - Fixed Weight Value: 1

B 1 Anti-DT ELISA #& il 75 7% B9 #7 4 Bh &

>
1
1000 10000 100000 1e6
X axis
4-PFty=(A-D/(1+(x/C/'B)+D: A 8 c o B2
Q Flot#1 (Group01@Experiment#1: dilution vs Values) 3684 1079 3870606 0.12

1
O Flot¥2 (Group02@Experiment#1: dilution vs Values) 3.76 1014 3204395 0088 1
A Flot#3 (Group03@Experiment#1: dilution vs Values) 3842 1.001 3055515 0082 1
© Flot#4 (Group04@Experiment#1: dilution vs Values) 3638 1025 3393617 0091 1
@ Flot#S (Group05@Experiment#1: dilution vs Values) 3511 1126 3803752 0.119 0999
W Flot#6 (Group0B@Experiment#1: dilution vs Values) 3595 1071 3442735 0.107 1

Qurve Fit Option - Fixed Weight Value: 1

B 2 Anti-TT ELISA # U 75 % 89 47 / i 2%

2.2 FIFERIE

2.2.1 &M EL 6 REVIRMEMK ARMERL Y= (A—
D) /[1+(X/OP]+D U HH RSB AR R B 1 FIE
2. REMFRUEM & R EHHFF G M, XL R WIESS T
1 e R 493 XL T 47 A v VR B 55 4 B Abs B Z I, 78 K D 4
BN BRI &MEXR, R T F R ELISA KW J7 3% 19 AT
S

2.2.2 EmBR R bk HE S 0 PRI B (4R ELISA J
T 5 AN [ B 32 1 1 DR TR A T o o o o 0 0 45 XU TR
P04 R G2 v AR 0 A 00 25 SR 5 1 i 2 <220 06 Y 0 K i
BfFBORME F R E RN, MR ERHREE 1 :
25 600 AFAG W 224 7. 73 % AR BEE 1+ 51 200 A A6 0 f 25 >
20 %, R G A Anti-DT $T K /9 € SR 0. 084 mU/mL, ¥
W R AR AR AE AR E 1+ 64 000 B R IR 25 11.79%
P2 1= 128 000 B A I 22 > 20 % , UL A T Anti-TT 41
Ry 0.156 mU/mL, 45 R 0L5E 1 fisk 2,

2.2.3  MEFERE AT RSB IE W B 0 B 0 R i A A
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AT B R A S B SR T O T SR R N 4 Bk 97.6% F97.5% SFAHE .
W Anti-DT #1 Anti-TT B FF ELISA K I J5 7 1) 7 3 815 26 43
*x1 Anti-DT ELISA 8l A E MW EEREIELE R
, I A Anti-DT £ U454 (mIU/mL) 5 0 24 {1 .
T B G K W2 %) A2 bR
(mU/mL) 1 2 3 4 5 6 (mU/mL)
3 200 0.625 0.592 0. 644 0. 600 0.632 0.521 0.553 0.590 5.55 i 22<<20 %
6 400 0.312'5 0.348 0. 346 0.351 0.351 0. 370 0.351 0.353 12.91
12 800 0.156 25 0.169 0.151 0.143 0.145 0.156 0.149 0.152 2.61
25 600 0.078 125 0.085 0.086 0.086 0.086 0.082 0. 080 0.084 7.73
51 200 0.039 063 0.027 0.036 0.030 0.035 0.025 0.028 0.030 22.77
x2 Anti-TT ELISA il A EWEEREIELE R
, I A Ant-TT Kl 45 £ (mIU/mL) 5 0 24 {1 .
T BEAE K W2 %) A2 bR
(mU/mL) 1 2 3 4 5 6 (mU/mL)
16 000 0.625 0.707 0.679 0.671 0. 660 0.633 0.642 0. 665 6.45 i 22<<20 %
32 000 0.312'5 0.351 0. 364 0.372 0.374 0.369 0.336 0.361 15.52
64 000 0.156 25 0.188 0.179 0. 170 0.168 0.188 0.155 0.175 11.79
128 000 0.078 125 0.135 0.135 0.133 0.131 0.104 0.126 0.127 62.99
256 000 0.039 063 0.128 0.123 0.123 0.124 0.129 0.126 0.126 221.28

2.2.4 FEEEE RIG4E R WK, Anti-DT f) ELISA # J7 i%
FE e W B A N VG R ) CVY% 43 3 Sy 2. 0304
2. 70 % KM BE I SF 41k g CVG Rt ] CV %6 43 31 R 3. 40 %
F15.05% s Anti-TT [y ELISA # W 77 32 75 55 Wk B IS 27 41k
CVY% RN CV% 4851 1.54% F1 2. 75% A% i B i 7 41t
W CVY% R CVY% 435 2. 42% F1 5. 58 % & HME .

2.3 NG N E ST RN ELISA K 0 | % 45 3
BUAAT7 15 R R P A 495 DXL 9 A I R e 1 e 9% T R 56 B B
Tl B 88 5 ML T A 2 AT G W0 43 AT 5 SR U L E 2 R 2L o
T TP O B A IR A ok B R I A 58 =R B ) L B 2 A
ZE 1 Anti-DT R FHEE S Fo Al 32 1208 2 3 30 1 0k L i 3 XL
MLV BT A PR 5% PR BT A4 7 24 0 B 2 PRI R (L3R 3D

R3 BTG REE KRR MEFENER
b bk S RS REIEEIREN FH e
ABC WEEU/mL) EE(U/mL) 0
Anti-DT 1101 0.027 1.780 99. 820
Anti-TT 1101 0.037 1.657 100. 000
3 i it

B A HOR B HE A A B A — I 2 R R
T 5 T ORI B 18 i PRARE B L © 2R B R R
BOTE STy . E AT S b T o O A 2% B 5 0 ik L
il FEAE W30 420 B U T A G 8 I e AR B 8 AR L B e 22
Ve P S R DA T (1 AN B BN TR T AR
0240 M T R A -l PXURER  2E T R 0E Y L ELE FT
L AT A W L I P9 S Aol DAL O SR RIGE TT S AR 2
BRI BT L A5 b LI R IR R LB R B KA
BEtE ORI RBEFH A . A B e ) S i 4 A R

W% LR AL ROl b £, B35 42 2%, T B N2 = Bk S o
A — g3 T AL 3 1) SO SR, 7 ) RT B TR S 98 T 1 R AR A
PERCHE o T X T R B 3R G 9 B A 2 A I DR 3 W
AR N TE B2 b5 1 5 1 g5 g 28 K 7 A PR B2 1 S B A
VLIt ke Ak BT 36 1A 28 Pk 0 R A FHE LU i s AR R BE L DA O
[l 38 1 20 1 S s R R B AE TSR o™ . kL S A
SRS H A VR T Y S 00 A I ik ke T R S g Pk
RN L R T,

AR TR 5 30 2o B R S R L AR R O R L R R
BUIFAE R LBl BT o 1 L A A9 DR UL I 95 7 M A o 4 S AR
P [ X (3G 0 b o b 1 30 2l R R AT LG AR
T8k B T 5 WA Ant-DT, Anti-TT ) ELISA #31
Frik . kSRR LA B B SR 45 R R L X B AP ELISA J5
5 B VR TR A E A A T PR A 6 A P R A R4 4
Y ER B J B 1 S A CR PE M S it T R TR

TEFRE — 2 A B 1 0 A5 XUBT A K S W 43 AT 1Y F 5
AT R P ) OB O R AT ARG I L K T AR B 4 R
SEEMARZ bt H 350 . 7E B0 Bk 0 A IR L R
ICEZ AL LSE B A PR NS L Y R e e E A
PR LA DT 35 8 ¢ a5, I T R AR 5 2 R 4 L R i 00 B R
P H A M RRR S 22T AT A I vk O R 07 5 B B R
[ HJG 3 58 A S e 1 A% e B AR Ay A2 Ak e A RE E A
BT A KT . X 2 R R S BOME LA KT AS [ 52 50 2= =2 [ 004 6 ) 25
RIEAT BTN . A WF5 S B ELISA J5 vk, 5@ i i A
Wi 18 435 XU N U8 I T8 e A A o o 1] LS A T Anti-DT, Anti-
TT 47 7€ 0 Ao 43 A7, 4 A 7 B0 05 (6, 2 R WLV . B AR
PR AT A 0 S0 L RE AR 1R AN [R) S 36 g A ) 43 A 45 AR Y — Bk
RASCRT R F 1 M 0 0 JRUE T e S 2R 1 It 35 2 PR L R R
WA AN [ A 8 200 gkt R B % A 1 e S CT #6585 2242 1)
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PR R BB L5 2 0 S PR R T Ol O e s AR O A
BEE, GIT B—Fh Wbl GRS W S M E.
K4 BB G g Moy b, 78 B 0 R AR R R R i
B RHE—EMEN. E50E S RS 8 W R A X
R R A R SRR Y, HP R R E s R IR EE M
B2 . 1994 48 [E bR i OF S MLAL 4 HP 51 4 B &y |
KBURE . ERM HP #7800, B8 R 8UE & (2R 5
AL, A0k ML PG.G17 5 HP Be& T B i i 2,
Fe BLFCET LHERR 85 %0 (1 T g 12 W, T E S B ASE A e o L 3
O A 0 AR AR . AR BEITKE 1 hRE 4 T PG T .PG . PG
T /PG .G17 7KV K HP FHMERTE B EHEAKREHR
A B E P K E T . B PG T PG T /PG £
Wl PR HP IR A B3 LJHEH, = 5 8A 5t
2 X (P<C0.05) . HWFFRIESS . H PG.G17 5 HP B4 &l
P RR 5 B B T BN PG ORI A Bk iy HP A I 6 R B e
WS WEA B mmE"Y, GL7 MERENERE 2 -
FHa s X AL B B R Bl B dlh 2R
BHEIFEX(P<0.05, HIFHRASHEENE R4, Bt
HEEFEERA EHEE RAGHIBAZEF LRI FEX
(P>0.05), B PG.G17 . HP AHEM T BEMREREZ . H
Xof T A A BT N BE — 2D AT B O LR A AR 0 AR R
HIE WA AR B AT O OB T AT R R A R
B .

25 F IR I T PR AR AR A I AR A4 Hh X 43 B R
AR 55 R AR, TR Sy LA O A 0 AR AR L AR R S
FH 2 xR 25 R B BT B BT R AT . DU e
W R 2 W%,
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