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Fig. 1 Principle of determination of estriol in human urine

2.2
2.2.1 PBS-BSA VE3 E3-HRP FITC-E3 PBS-BSA
50 mmol/L KH,PO,-Na,HPO, PBS-BSA (pH=7.4 2.0%BSA 0.5%
0.1%  Proclin) . E3 : E3 0.0042 g 420 pL 10 g/L
E3 E3 100 mL. 4.9 mL 5 mL 0.1 g/l E3 o
E3 PBS-BSA 100 30 10 3 1 pg/L K3 4 C o
E3-HRP :  E3-HRP PBS-BSA 1: 100 1: 200 1: 500 1
: 800 1: 1000(V/V )  E3-HRP 4 C o FITCE3 . FITCE3 PBS-
BSA 1: 100 1: 200 1: 500(V/V )  FITCE3 4 C o
2.2.2 3 3 1 13 117
o : 0.5mL 10 mL 2.0 mL 2.5 mL 2.0 mol/L HCI
E3 E3 30 min 2 mol/L Na,CO,
pH=7.4, 7.5 mLo 15 4 C o
PBS-BSA o
2.2.3 E3 (1) 28 14 2 E3-HRP 50 pL
PBS-BSA 50 uL 2 ~6 1 3 10 30 100 pg/L  E3 50 ul 7 ~14 1
~8 50 pL FITCE3 50 uL 37 C 15 min; (2)
FITC (5g/L)s0 uL 37 <C 10 min; (3)
600 uL PBST
5
3 min ; (4) 300 pL ( A B
) 37 C 20 min; (5) RLU
( . ) o
3
3.1
3.1.1 E3-HRP FITC-E3 E3-HRP  FITC¥3
B, PBS-BSA RLU B, B 1

100 pg/L E3 RLU 1. BIB,
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RLU B/B, ; .
B, /B, >80% Bs/B, <
20% . FITCE3  (1: 100)  E3-HRP(1: 500) .
1
Table 1  Chessboard titration
FITCE3 E3-HRP Luminescence intensity ( RLU)
Dilution of FITC-anti-estriol Dilution of horsradish B, /B, Bs /B,
antibody peroxidase ( HRP) —estriol By B Bs (%) (%)
1: 100 961864 899407 469723 94 49
1: 100 1: 200 797578 817439 235616 102 29
1: 500 630539 535050 103891 85 16
1: 100 297176 290196 157834 97 53
1: 200 1: 200 229916 194253 93931 85 40
1: 500 134032 114406 45268 85 34
1: 100 133132 110077 98056 83 74
1: 500 1: 200 81305 76874 49765 95 61
1: 500 53352 45352 16007 85 30
By: RLU of PBSBSA; B,: RLU of 1 pg/L Ey; Bs: RLU of 100 pg/L E;.
3.1.2 50 uL FITCE3  (1: 100) 50 wL E3-HRP(1: 500)
B, 10— : : . . :
=)
RLU 2 3 50 pL. %
o 2 gf .
3.1.3 37 C g .
FITCE3 E3-HRP £
8 6f 4
=
° § \.
15 min RLU RLU k=
) £ 4f 1
3a E3 15 mino. =
FITC FITC¥3 20 ) 40 60 80 100 120 140
BATCRL Y B Magnetic particles volue (uL)
. RLU 2
. Fig.2  Effect of amount of magnetic particles on lumines—
3b, E3 10 min o & & P ® ®
cence intensity
RLU 3¢ E3 20 min,
L3 30— 30—
- a v b = c
525 1 §25 E 2.5 1
£ £ R=]
3 3 3 ]
3 2.0 { 520 3 2.0 ]
3 b A
R=i g g 1
£ £ g
g L5 y : v y : . 315 . Y Y ’ : 315 y y . y : .
0 10 20 30 40 50 60 0 10 20 30 40 50 0 10 20 30 40 50 60
t/min t/min t/min
3
Fig. 3  Effect of reaction time on luminescence intensity

Incubation on addition: (a) FITC—; antibody; (b) goat antiFITC antibody coated magnetic micropartide; ( ¢) luminescence

substrate.

3.1.4

RLU 37 C
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5 600 uL. 3 min,
3.2
3.2.1 E3 01 3 10 30 100 pg/L logY
logX logY = 1. 5029]logX - 1. 6849 r=0. 9975
1~100 pg/L o o logy -
logX D log¥=a+DblogXo X ( )
logit( V) = In( L S Y- ]i‘_% B ( ) RLU B,
( )  RLU NSB RLU Y = B/B, -
3.2.2 E3 0 pg/L 10 RLU ( SD)
0.25 pg/Lo
3.2.3
o 60 13 E3 E3 5.0 25.0 50 pg/L
60 13 E3 o 3
98% 103% 105% - 2 E3
3.2.4 60 13 Table 2 Precision of estriol determination by chemiluminescence immu—
noassay
240 18 Inter-assay Intra-assay
10 Urine sample 1 2 1 2
3 Times of replicate determination 10 10 30 30
o 2 (n)
14% <7% - Found of eslri]?)l3 concentration 18.08  30.02 18.52  29.84
3.3 E3 (ne/l)
PBS-BSA RSD (%) 14 12 5.9 6.7
13
1/2
1/4  1/8 o E3 X E3 Y o
1 Y =92.3428X +0. 3300; : r=0.9993,
3 3 2 13 ~18
3. E3 18 E3
13 o
3 E3

Table 3 Measured results of estriol in urine

(

(

Urine sample (10;/"3) Dilution time COFLe;}Btion Urine sample (]Logu/nﬁ]) Dilution time COF?;}BHOH

Women 3.93 30 117.9 Men 3.66 30 110
Women 4.48 30 134.4 Men 3.71 30 111
Women 4.08 30 122.4 Pregnancy 18.54 60 112

(13 weeks)
Men 3.58 30 107.4 Pregnancy 29.09 240 6982

(18 weeks)
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Magnetic Microparticle Chemiluminescence Immunoassay
Method for Determination of Estriol in Human Urine
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*( Department of Chemistry ~Tsinghua University ~Beijing100084)

Abstract A magnetic microparticle chemiluminescence immunoassay method was developed for the determi—
nation of estriol in human urine. The sample of estriol and horseradish peroxidase ( HRP) labeled estriol with
fluorescein isothiocyanate ( FITC) labeled rabbit anti-estriol antibodies were mixed in homogeneous system.

The reaction product in homogeneous system can be combined onto the goat anti-FITC antibody-coated magnet—
ic particles. After the magnetic field separation of bond and free the light-emitting substrate was added to
magnetic particles. Under the optimization conditions this methods can be used to detect estriol in a linear
range of 1 =100 ug/L detection limit of 0. 25 pug/L relative standard deviation less than 14% and between—
relative standard deviation less than 7% . The method has been applied for the determination of estriol in real
samples and the results are satisfactory.

Keywords Estriol; Chemiluminescence immunoassay; Magnetic particles; Urine
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