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Micro-plate Magnetic Chemiluminescence Enzyme Immunoassay for Rapid
Sensitive Determination of Human Chorionic Gonadotropin HCG
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Research Center for Eco-environmental Sciences — Chinese Academy of Sciences  Betjing 100085

Abstract A micro-plate magnetic chemiluminescence enzyme immunoassay for the determination of human chorionic
gonadotropin  HCG  based on the improvement in the method of the magnetic immunoenzyme spectrophotometric assay
was established. The enzyme alkaline phosphatase ALP was used as labeled reagent which reacted with the
chemiluminescence reagent of 3- 2'-spiroadamantane -4-methoxy-4- 3"-phosphoryloxy phenyl-1 2-dioxetane AMPPD

in buffer solution. The sensitivity of the present chemiluminescent method was 13 times higher than that of
spectrophotometry. The linear range was 0.15 ~ 500 mIU/mlL HCG the within run and between run CVs were both
below 18% . This method was applied to detect HCG in serum and the percent recovery was in the range of 80% ~
116% . Compared with other chemiluminescence immunoassays the correlation coefficient was 0.965. It was firstly
reported to use enzyme immunoassay for the detection of HCG in saliva which will break a new way for establishing a
non-invasive method.
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Figure 1 Principle schematic diagram of chemiluminescence magnetic enzyme immunoassay
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Figure 4 Effect of different dilutors of anti-HCG on the P/N

Figure 5 Schematic diagram of microplate magenetic separation
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Table 3  Sensitivity of non-isotopic immunoassays of HCG compared
Assay method Label Detection limit/ mIU mlL ™! Solid support Ref.
MMCLEIA ALP 0.072 Magnetic partical labeled anti-FITC —
[EMA ALP <1 Magnetic partical labeled anti-FITC 19
Immulite DPC ALP 0.5 Polystyrene bead 8
Elecsys®2010 Ru bpy 3* Magnetic partical 11
Liaison® 0.5 Magnetic partical —
ACS 180 Bayer AE 1 Magnetic partical 10
ALP Ru bpy 3+ AE . MMCLEIA TEMA Immulite DPC
DPC Elecsys®2010 ACS 180 Bayer ACS 180
4 HCG
Table 4 Precision of micro-plate magnetic chemiluminescent immunoenzymetric HCG assay
Sample Mean/ mlU mL~! Range/ mIU mL™! SD C.V./%
1 240.4 185.8~286.4 40.6 9.9
2 155.8 112.5~181.1 28.0 10.9
Intra-assay n =12
3 54.2 40.0~70.3 10.0 11.5
4 18.5 15.5~22.8 2.3 5.5
1 136.4 119.2~154.8 10.5 13.7
Inter-assay n =30 detection of three days 2 232.6 212.8~252.9 15.8 18.7
3 227.3 212.8~238.9 9.0 11.5
5 HCG
Table 5 HCG dilution results for two samples
Sample Dilutor Observed value/ mIU mL ™! Expected value/ mIU mlL~" Recovery/ %
1 1.20 — —
' 2 0.70 0.60 116
3 0.32 0.40 80
4 0.28 0.30 93
1 85.80 — —
2 48.00 42.90 112
3 31.20 28.60 109
2 4 22.50 21.45 105
5 17.00 17.16 99
10 8.54 8.50 101
6 HCG
Table 6 Preliminary determination of HCG in the saliva
Sample Added/ mlU mlL™! Determined/ mIU mL ™" Recovery/ %
0 0.412 —
2.5 3.44 120
: 12.5 17.43 136
50 61.82 122
0 0.486 —
2.5 3.62 85
2 12.5 16.05 116

50 48.65 94
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Sample Added/ mIU mL™! Determined/ mIU mL ™! Recovery/ %

0 0.599 —

2.5 3.73 85

3 12.5 14.34 101

50 59.02 114

0 0.384 —

4 2.5 2.95 103

12.5 13.03 101

50 51.65 102

0 9.792 —

5 12.5 24.91 121

50 61.63 104

1~4—4 5— 30
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