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SUMMARY

A simple and sensitive microplate enzyme immunoassay(EIA) was developed for the determi-
nation of progesterone concentration in serum, based on progesterone monoclonal antibody as
anti-progesterone, horseradish peroxidase(HRP) as enzyme-label and tetramethylbenzidine
(TMB) as substrate. The assay has a sensitivity of 5 pg-120 pg /well and intra- and inter-assay
coefficients of variation for progesterone standard curve (1.0ng~10.0ng /ml) were ranged 2.5~9.
9% and 1.7~8.0%, respectively, determination coefficient of the regression equation of our stan-
dard curve(R?=0.990+0.007) were high, and this is the same level as that of commercial kit
(Hormonost Bio-Lab, Germany, R?=0,98~0.99). The progesterone concentration of serum deter-
mined by both kits (Work & Bio-Lab) were significantly correlated (r=0.95, P<0.01) although a
little higher value were resulted in our kit than that of commercial kit.,

It generally is these results indicated that the microplate-EIA can be used for the determi-
nation of progesterone in serum, as well as, for the determination of the early pregnancy diag-
nosis,
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Monoclonal antibody coated plate

Add 50z of standard solution or sample
%

(1.0ng, 2.5ng, 5.0ng, 10.0ng /ml)

&
Add 150p! of HRP-P

O

Incubation at room temp, for 1lhr,

Washing 3 times with washing solution
O
Add 150 of substrate solution
Incubation at room temp, for 20min,

0
Add 50! of 4N-Sulfuric acid

Monitor the g D. at 452nm
Fig. 1. Microplate EIA procedure for the deter-
mination of serum progesterone concen-
tration.
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oyl o) Fuel A A™, 3,000rpmel A 3047 A
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HRP-P¢] A &MFro] that titer& Z743517]
ske] progesterone monoclonal kel 8] Au)-8-&
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OD. ( 452nm )

2.0 O—0O: HRP-P 5ng/well Assay buffer
@ — @ : HRP—P 5ng,Prog.50pg/well

1 A —A: HRP—P 20ng/well Assay buffer
----- A — A HRP—P 20ng,Prog.50pg/well

T™TT

10°

Fig. 2. Titration curves of different anti-progesterone monoclonal antibody with amount of HRP-P

and it's authentic progesterone.
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1.2 +

0.9 4

Optical density ( 452nm )

Log Y= 3.57— 9.91X+ 2.46)X
(R?* = 0.997)

0.0 ~— . .
1.0 2.5

T ™

50 10

Progesterone ( ng /mi Serum)

Fig. 3. Standard curve for enzyme-linked immunosorbent assay of serum progesterone

Table 1. Repeatability of serum progesterone standard in microplate EIA

Sample(ng /ml) Number of determination 0.D. +SD* C.V.(%)*
Intra-assay variance
10.0 8 0.410.01 2.5
5.0 8 0.51+0.02 2.8
2.5 8 0.6+0.15 2.5
1.0 8 0.74+0.03 3.8
0.0 8 0.9+£0.09 9.9
Inter-assay variance
10.0 8 0.2£0.03 1.7
5.0 8 0.4+0.03 7.4
2.5 8 0.6+0.04 8.0
1.0 8 0.84+0.05 6.2
0.0 8 1.2+0.03 2.4

* 0.D. : Optical density(452 nm) * C.V. : Coefficient of variation(%)

Alzbo] 2, A}&El sampled) # 2 &-gko] Fmjak
(2ng /mD) Q] ez vtk wekd 7] Ay
& o8& B sample ol & A¥H $9¥

AgA7E adty, s T HEAF] 7] g
sample 3] B2 A|7to] A9 F BT ol A
2 AFYM o] &3]0l T ojHd & Ao s A7}
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5, K| FHLE HFHL slielollM AlEHESel KITS}
o] Hato H|mAAL

AL kit Aol RFEFEFA) B3 RS
0.97~0.99% - EA Jeisten], 59| Bio-Lab
A&l <BRG-kit, Hormonost Progesterone Mi-
krotiter ELISA> kit9] EFEsLE 349 R2gke] ¥
A= 0.98~0.9924 Fig. 4olxe} ol A
kit (DKP-kit) o] Aulse} §413 Aoz vehgr)

Z}zbe] kit® serum progesterone?] ¥E&3& 4
A% A3} o] 579 s EA}o]= sample® progester-
one FxE9] Ao we} thiel ol glglow,
ANEE A% 718 HH 1.0~10.0ng /ml oA
= A kit A 9F & £FS BYT) F kit
e} Frel dig JEATE 0.96024 w$ =&
FAxE vERd ) (Table 2.)

Sobiraj 5 (1989) 9] v]il Aol A, &3k 924l
ek kitd] JHeE vudde 23 olEe] FEx
o] W= 75%~ —84% =M @ FoZ B3y
o} B d79 A#E Sobiraj 52 Awte} nlmsi
AANLE kite] 24 B v$ ¢33 oz

HEE ATt

1.0 .
- - !
- Log Y= 1,85+ 450X~ 024" * Log Y= 1585 + 5.023X — 75122
o (' ~0s90) _ o = voen)
§ 5 1.04 )
hnad -
E L
§ g -
Sos4 g
E b~
é g 034
8.
0.0 4 v v v T 0.0 T T v
1.0 23 50 10 05 10 5.0 16
{ ng /m! Serum) ( ng /ml Serum)

{A): Dankook

(B): Bio—Lab(Germany)

Fig. 4. Standard curve for the determination of progesterone concentration of serum sample in

microplate-EIA

Table 2. Progesterone concentration for the
early pregnancy diagnosis according

to the methods of BRG & DKP
BRG DKP*
Classification P* level P level
(ng /ml) (ng /ml)
Pregnant 9.31+£0.67 11.12+1.08

Non-Pregnant 3.351+0.54 4.561+0.89
R2 0.99 0.97

* P : Progesterone ** DKP : Dankook microplate

6. Microplate-EIA kite| Zd|A =Al

ProgesteroneZ% & kitE o] &3l N W pro-
gesterone F5& FAVSH=H 9lo], AaFE E5T
1o W mu] x&o) tigk FAE =ARE AAIRE
v} RS gk A kitol] AesE Al ¢ U3
AR 5o AL A 2 Fgat el o3 HF
2 & 9ok 2 AAA 42 US dollarg 1,20082
Z aAse] dAskNTh Microplate (96 well) 2
205E= ZAv)= 1,998908 AEHoH, olF

well Fo 2 Fhitsid 21910] £ 5= AeZ ey
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ok @A) U3 Qe A plated] 714 welld
1,450(1 sample) 9, plate™ 139,200¢1 2.2 A5 1
itk aEY, B A kitol] AeE AeAvE xE
H], 312314 (monoclonal antibody) ¢} At} ¥
&gl (standard Sol.), za]a Aa=Ee wa ¥
FR0] A Y= AHlo]7] uhol Hpu]-go
HIEL ohd ke AES Vel Aoz Age
o} webA plated A 0.5 HErlEe] AF o8
A Bz Q9102 A plated] tfFARNo 2 AF G}

o Hag A%+ 9

1. 83 U] Progesterone ¥z}

2 dfdelA dyE el oA, €30 pro-
gesterone?] Al713 FwwslE xAlslY) §1Eted
F5 FAdRE koo A cmRE 3327 1F
A2 HAHS A H3t progesterone?l Ew3t
g EIAY o2 233 HAal= Fig, 5olMe #ioh

¥ ATl AP F JAe2 BEE Cow No.
4058, 4078, 4092¢] &% progesterone T T
FAGY <0.17~0.28ng /ml>, 15 <5.82~6.
43ng /ml>, 25 <7.63~8.44ng/ml>, 35+ <9,
57~10.42ng /mi>& “ERTE o7 Aibs By
71(FAdd)el 0.2ng/mi, FHF 13del 3,
6ng /ml, 28Ael 10.8ng /ml9] & B3+ Batra
T (1978) o] Zxte} fAlst ).

2192 FHE Cow No. 40539 B=FEL 53
2 <0.18ng /mi>HH 13 <0.25ng /ml> 744
€ e e F£ES A 93, 2F0AME o
07ng /ml2 7<% st t7t o olF tA] Zharsled
4.78ng /ml FFL 2 ABEUTE o] 49 B!
< CHMREEEBK CE FFED 9, digaw
Cow No. L-069] % +42d %8 3574 vi-¢ o
L FEFES Bole AoE Yehhth oleid @
< BREBERRIR OB FA T,

1204 COW NO O—O: 4-058

( — : pregnant

8.0 : nonpregnant

Progesterone ( ng/mi)
o
o

2.0

COW NO e—e@: 4078
] COWNO A—A: 4092
1004 COWNO A----- A:4-053

{ COWNO [3----[0: L-06

0.0 :::::::::::::::Q
7

Fig. 5. Serum progesterone concentration in pregnant and non-pregnant cows during 4 weeks after

AL
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NAg 2

B AL progesterone BAFE a9} u|akelA
49 TMBE o]&3td, nrfe] Al4# FA4E 83
] 1 HEEA 888 F e AW progester-
25 93 WHE MY (Microplate-EIA) & &
Yol Aon, ol o]&sled A&HHQA FAYto|
B3 %2 I3 progesterone?] FEE &3
sted 2t Ao} dAg-8 2 AT 88 7t
TS et A AA) s
1. Progesterone®] £#F35x=E 1.0, 2.5, 5.0, 10.0
ng /mlz 1331, ©]F 492 nm oA O.D. 7}
g 243l EEFRIAS 9T 49, 2%
AG(R2) = 0.9972 w§% Edch w82 A
intra-assay 2 inter-assayol] t) & WHolA=(C.
V.%) & Z+2} 2.5~9.9% 9 1.7~8.0% 24 &
el Aeert F53 vF o2 el
2. A7 kitell o] FFEFE) gk R2g 0
97~0.99 °1o™, Bio-LabMZE(EY) 2 Rzt
< 0.98~0.9924 o}gzte] AUxe FABH
t}. ztzte] kit® &4 ¥ progesterone 557t
ATAAFE 0.96 224 & AHARE JER
1=
3, 3+9-°] A progesterone L E FAME A
3 Jalg-o F-$ wAZA 0.17~0.28 ng /ml,
1%, 2%, 3% Zt2} 5.82~6.43 ng /ml, 7.63~8.
44 ng /ml, 9.57~10.42 ng /ml 2 e}t

4. AANEE AYEAY (Microtiter-EIA) 0.2
2R Aa%= HWFE 1Y) (average fixed
cost) = B89} 7| o]&H] 9 3| o) A
£ AQE A9 sample F o 23907 A& H
At

5. AR HEEAY (Microtiter-EIA) &
Ao vizte, A¥gx 9 Q¥ B o2 v
B, webd QARG 2 GAvle &3
o HHEI @A o] 8-& 4 Sle kit L2
THeAel & Ao = wodrh
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