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Comparison of Competitive and Non-competitive ELISA for Determination of ChE and NAGase from Daphnia magna
LANG Qian-ping, LI Shao-nan* ,ZHENG Jia-hao et al
zhou, Zhejiang 310029)

Abstract [ Objective] To explore the test condition and method sensitivity of Cholinestersae (ChE) and B-N-Acetyl-D-glucosaminidase ( NA-
Gase) from Daphnia magna by the methods of competitive and non-competitive ELISA. [ Method ] ChE and NAGase of Daphnia magna were de-
tected by the methods of indirect competitive and non-competitive ELISA , respectively. [ Result] As for ChE,the optimal dilutions for the antigen
and the antibody were 1.466 pg/mL and 1: 10 000, respectively, and the sensitivity was measured to be 7.426 7 ng/mL if the enzyme was tested
by indirect non-competitive ELISA. In case that the enzyme was tested by indirect and competitive ELISA ,the optimal dilutions for the antigen and
the antibody were 5.277 ug/mL and 1:8 000, respectively,and the sensitivity was 0. 163 4 ng/mL. As for the NAGase, the optimal dilutions for
the antigen and the antibody were 8.961 wg/mL and 1: 6 000, respectively,and the sensitivity was 4. 199 9 ng/mL if the enzyme was tested by the
indirect and non-competitive ELISA. In case that the enzyme was test by indirect and competitive ELISA ,the optimal dilutions for the antigen and
the antibody were 6.450 wg/mL and 1:4 000, respectively ,and the sensitivity was 0.250 8 ng/mL. [ Conclusion] Indirect and competitive ELISA

is more sensitive than the non-competitive ELISA under the optimal concentration antigen for both ChE and NAGase. Moreover, it is simple in op-

(Institute of Pesticide and Environmental Toxicology,Zhejiang University , Hang-

eration. Thus,indirect and competitive ELISA is worth to be promoted in determining NAGase and ChE content in biological and environmental

samples.
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RFNEYE , KAGERIKN ChE 7637 B Sl T 455 i T1E %
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JMA 2 mol/L #i iR 50 wL £ 1k Jz )i, 3 F Molecular Devices
VERSA max microplate reader Jll5€ %-fLIY OD,5H. Z7% Re-
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Table 1 Determination of the optimum working concentration (0D, . values) of indirect and non-competitive ELISA for ChE

BT RAEEL PR Antigen concentration Y wg/mL

Antiserum dilution 0 0.107 0.213 0.733 1.466 2.190 4.398 6.597
1:20 000 0.001 0.136 0.250 0.480 0.572 0.674 0.676 0.814
1:16 000 0.003 0.074 0.276 0.385 0.445 0.547 0.682 0.904
1:14 000 0. 004 0.239 0.133 0.348 0.644 0.820 0.99%4 1.073
1:12 000 0.005 0.107 0.148 0.506 0.706 0.833 1.054 1.157
1:10 000 0.006 0.239 0.326 0.453 0.990 1.133 1.243 1.386
1:8 000 0.007 0.237 0.312 0.517 1.108 1.257 1.335 1.537
1:6 000 0.008 0.310 0.441 0.779 1.303 1.500 1.605 1.800
1:4 000 0.010 0.219 0.481 0.920 1.492 1.691 1.840 2.003
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ER 2, BEE SRR BN I, 0D, (ERHZ I8N, FTiA
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e 4 ELISA 1Y R M 7. 426 7 ng/mL (X =0. 006 4,
28D =0.002 1),
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Table 2 Determination of the optimum working concentration (OD,, . values) of indirect and competitive ELISA for ChE

PR BT PR e Antigen concentration // we/mL

Antiserum dilution 13.190 8.790 6.590 5.270 4.390 2.190 1.090 0.500
1:2 000 2.441 3.191 2.799 2.339 2.561 1.825 1.215 0.550
1:4 000 1.738 1.912 1.973 1.564 1.714 1.275 0.757 0.316
1: 6 000 1.599 1.573 1.503 1.075 1.363 0.806 0.472 0.260
1:8 000 0.889 1.290 1.398 0.998 0.860 0.763 0.457 0.255
1: 10 000 0.690 1.166 1.121 0.675 0.620 0.489 0.345 0.208
1:12 000 0.656 0.921 0.952 0.571 0.723 0.465 0.321 0.229
1: 14 000 0.831 0.637 0.833 0.523 0.680 0.417 0.308 0.224
1: 16 000 0.708 0.509 0.677 0.474 0.560 0.437 0.329 0.194

2.2.2 fRiEMIZ. BARHER BN RSN EE (0 ~2.5
pe/mL) Bk 1:8 000 H ¢, A5 BN AUFRHERZE I E 2 FroR, #r
WERhZE A2 R . Y =94. 261 9 —28. 717 8X , A0 % r =0.995 9,
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0D, 3712 0D, inhibition I %
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7B E Antigen concentration ff pg/ul

2 ChE [a/$35% % ELISA B%R/f 2%
Fig.2 Standard curve of indirect and competitive ELISA for ChE

PRI 22 S =2.260 0,

2.2.3 R, 2.2 27 brdER LA A4 ChE [H]
Hevi4r ELISA W RAE H 0.163 4 ng/mL (X =1.008 1,28D
=0.0607) ,

2.3 NAGase [g/#3E=% ELISA

2.3.1 FolPEHUARREE, B3R 3 ATEL, S HUIAR BAT L
J2& 6 000 5, B HTJER FE A0S, 0D, (AL Z FEAIG,
MR E N 8.961 pg/mL B, 0D, fHZ1°0 1.0, LIFTIR
WRIE N 8. 961 wg/mL AF A 45 5L, I 7 BT A F 8 A% Hhoxt
OD 5y, TELHISENR] , A BUATR BEAS B 4, OD,s, , (EBEZ
/N, B BEASECH 6 000 1) 0D, HZ9H 1.0, BT
W TAEMREE N 1:6 000, BRI SHTARBARECH 6 000 4150k
£ 8 961 wg/mL B3RS T HUlEHUA &R, 0D, [HZ
H 1.0,

%3 NAGase B3I %% ELISA ERENERFREMNELE R (0D, .. 1H)

Table 3 Determination of the optimum working concentration ( OD,, . values) of indirect and non-competitive ELISA for NAGase

RN LI YU E Antigen concentration // wg/mL

Antiserum dilution 0 0.375 1.500 3.000 6.000 8.961 12.700 20. 000 25.200
1: 14 000 0.001 0.099 0.130 0.146 0.186 0.397 0.437 0.480 0.691
1: 12 000 0.002 0.108 0.158 0.191 0.232 0.482 0.493 0.689 0.796
1:10 000 0.005 0.125 0.180 0.243 0.358 0.59% 0.695 0.792 0.896

e S
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PUARRBEAS AL PUIFHE Antigen concentration // wg/mL

Antiserum dilution 0 0.375 1.500 3.000 6.000 8.961 12.700 20. 000 25.200
1:8 000 0.007 0.158 0.248 0.368 0.490 0.785 0.784 0. 888 1.086
1:6 000 0.009 0.192 0.342 0.484 0.791 0.998 1.088 1.196 1.245
1:4 000 0.009 0.235 0.496 0.699 0.987 1.197 1.245 1.288 1.393
1:2 000 0.010 0.351 0.599 0. 887 1.196 1.542 1.591 1.648 1.789
1:1 000 0.011 0.594 0.893 1.196 1.591 2.094 2.094 1.960 2.036

2.3.2 bRE . R bR AL R BRIk (O ~ 36
pg/mL) Bl 1: 6 000 i e, 75 2 A b th 2 an 151 3 Fom
HHES

Do

0 4 8 12 16 20 24 28 32 36
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B3 NAGase [B)#:3F 355 ELISA fRAE M2k ( KEGX)
Fig.3 Standard curve of indirect and non-competitive ELISA
for NAGase

FFER: Y =1.2864%x (1 —e >'"") KRB r=0.9957 %
HEIR2E S=0.048 4,

2.3.3 REE, m°2.3. 27 FrAEI LA AT 15 NAGase
(al4EdE35 4 ELISA () R 48 H 4. 199 9 ng/mL (X =0. 009,
25D =0.002 4),

2.4 NAGase [g#3=% ELISA

2.4.1 Bo@PURBUARMREE . B3R 4 A Y PUIARM BT EL
J& 4 000 5, BEE TR EE B/, 0D, ., AL FE Z A,
YA E N 6.450 pg/mL B, 0D, fEZ0 1.0, LIFER
WRIE R 6. 450 pg/mL VE g4 9k I, I 8 B 44 s 8 A B8k
0D, . BRI, BEE LR BASEOW B I, 0D, . H B Z
/N, BUARR B ECH 4 000 15} 0D, (HZ9H 1.0, BT
G TARWREE A 1:4 000, RPSHUATRASECH 4 000 45k
JEH 6.450 pg/mL k3] T HlEHUA R &, 0D,y 6
#1.0,

#&4 NAGase [B)#Z7% % ELISA ERERREFFRENELER (0D . H)

Table 4 Determination of the optimum working concentration (OD,, . values) of indirect and competitive ELISA for NAGase

BUAH B HiJFEYEE Antigen concentration // we/mL
Antiserum dilution 29.830 17.890 11.730 8.940 6.450 4.470 2.230 1.119
1:400 2.122 2.369 2.379 2.486 2.371 2.489 2.034 1.636
1:800 2.035 1.946 2.036 2.174 2.137 2.263 1.738 1.431
1:1 000 1.916 2.037 2.034 1.979 2.024 2.051 1.793 1.358
1:2 000 1.409 1.327 1.274 1.669 1.429 1.490 1.388 0. 896
1:4 000 0.882 0.938 0.976 1.040 1.009 1.131 0. 880 0.550
1:6 000 0.514 0.514 0. 600 0.731 0.642 0.686 0.586 0.365
1:8 000 0.383 0.425 0.511 0.475 0.499 0.536 0.480 0.306
1:10 000 0.305 0.338 0.332 0.374 0.337 0.362 0.289 0.267
2.4.2  kRuEMh o K bR SRR ORE R R B R (0 ~ 8 100
2 ¢ 1 Vs — . . = b

pe/mL) Hiik 1: 4 000 #5 B, 152 B br o it 26 an &l 4 Frs o =

e}
Bt e 7R Y = 90. 752 6 — 12. 066 4X, A C % r = Z 2l
0.991 8, frifkiR2s S =4.871, £ 60 ¢
2.4.3 REE, H“2.4.2" bpiE LA X A5 NAGase g 40 n
(8] 504 ELISA (1) R &% 4 0.250 8 ng/mL (X =1.011 3, o

HE
25D =0.106 8) , L

LA =~ e

3 W 0 2 J 6 8

PFFHE, T K% ChE FI NAGase [[A]3235 4+ ELISA
Dk, LR EUE 4R 5 0. 163 4 F10.250 8 ng/mlL, X ik 3
4D RRGE R RR% ChE [l RS54 ELISA J7 AR RS K
24.000 0 ng/mL, B R7S" 28 K% NAGase [l 4R
4 ELISA 75795 (¥ 5L 8% 4 2. 120 0 ng/mL, % HBFSE LA T
ChE Fl NAGase ({354 FIAE 35511k , 45 A W /E R M%7

7B E Antigen concentration ff pg/ul

El 4 NAGase [B]#%35 % ELISA HIFRfE 2%
Fig.4 Standard curve of indirect and competitive ELISA for
NAGase

TR e ik i A A S L5
[A]455 4+ ELISA J7 oS re BARER A B A S ABt)E,
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PRAEFFE K& ChE fo NAGase 84255 4403k 55 4 ELISA 7 k9 bk 5

SR A B A, [ AR ARG RE A, B S AR B R S
A A AR Y O AL s e M2 S PR, RS A
ok b HB T EA T PR SPURSS S, & B aK oD
B, TR RGBT B B T2 S A 22 00 41 ) = S A i R
KA AR EE Ko [RI4ETE 4 ELISA J5 2% 1 38 FE Al 2 S
MARZRAMABREHUAR, LA TE R EHUARERE [ ,2 FhdtsA
{5/ B0 5 S

T ELISA J7 3 R &, AR 22 R 3R S w45 21 77 AR 5
Wil o X SE4 RVAR R IR 2520 ELISA 25 5 i 5
PRE, HET, W TS SOVAR R ATy 2 2 Fl—Fh
SEIMFRRE S (BE) Ja I S B aA OB ke o7 =0) | 55
— PR SRR (BUED) SRR PRI B985 I AR
MARFL IR A IRE 7 20) o VTN 7E g S ¥ i # R Bl
(AFB1) [M#z554+ ELISA Rl 77 kit L 1 2 Aok 7 =Xy
FUE MR N 50% i I fneE 2R A neE 24
K AFB1 Al BRI 43 3R 2.5 F1 1.5 ng/mL, RIE & inke
Jrai R . R I 4 B A A R I T R
)2 3 4 ELISA (45 5 /s e T AR & ey =Xk
WEN T AR B2 43591 R 5. 068 Fil 8. 905 ng/mL, R
IREDT 2 R Fe . XAV B A — B, X
gl B B[] A G DU AR it X S B0 25 R BER R TR] . [R]—
A EANFRI RIS S F &5 R AR TR, Rzl s T, IR R R
I 428 5 4 ELISA (508 254 , R HRASE 2 PO Iy
B Rg e RARE , SCF BRI R A% &, T R
BT a4 ELISA )42 58 4 ELISA 2 B 5 k3 T4
Ivi) () AL BV R VA VBRI 7 ST ] S5 236 v ] DAk — 25 43
FKIAHETE 4 ELISA By fid 150 2544, WO R 254 T ELISA
R BUE
4 it

ChE [R5 4 ELISA f f5 34 70 J50 ke R0 (A s 43
sy 5 K 1. 466 pg/mL Fl 1:10 000, 7 B Hy 7. 426 7
ng/ml; ChE [a]4% 354 ELISA fi4 5538 R vk J R I B A
AR 5. 277 we/ml F1 1:8 000, RAELHEEH 0. 163 4 ng/mL;
NAGase [H]4E 554 ELISA f) fiidi i S i B R R B A 4k
435K 8.961 pwe/mlL il 1:6 000, R A K 4. 199 9 ng/ml;

NAGase [H] #2554+ ELISA (4 53 fe 5t e B AT A R0 450y
HIh 6.45 ng/mL £ 1: 4 000, R & E K 0. 250 8 ng/mL; XfF
K73 ChE Hil NAGase, [0 58 5+ ELISA 359 RAE W i 5
FRMEARSE 4 ELISA ¥,

S 30k
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