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Abstract . This study was carried out the determine the progesterone concentration for serum by en-
zyme-linked immunosorbent assay(ELLISA) in bovine adult at estrous, pregnant, after paturition and male.
female calves of 1 month old, respectively.

The results obtained were summarized as follows ;

1. The assay has a sesitivity of 0.1 ng/m¢.

2. Intra and inter-assay coefficient of variation were 4.5%, 6.1 ~9.4% when used for the determination
of progesterone in samples of bovine serum.

3. The percentages of recovery for progesterone added were between 88.0 to 88.9%.

4. Progesterone concentration of adult bovine serum at estrus, pregnant and after 1 day of parturition
were 0.3710.16, 7.1£1.0, 0.13£0.02 ng/m¢, respectively.

5. There was no differences in serum progesterone concentration of calves both male(0.16 £0.03 ng/mé)
and female(0.1520.04 ng/m¢) on 1 month old.

From these results, progesterone determination by ELISA is very applicable to detect of early pregnan-
cv diagnosis, factorial analysis of reproductive disorder, and also reproductive physiological functions

such as veterinary therapeutic measures and monitoring of cyclicity.

Key words : enzyme-linked immunosorbent assay(ELISA), progesterone, coefficient of vanation, serum,
bovine.
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Table 1. Bound percent and coefficient variation for serial standard solution of progesterone

Concentration of standard progesterone{ng/m¢)

Plate
0.1 0.2 0.5 1.0 2.0 5.0 10 20
1 96.3 93.6 78.4 55.3 43.6 28.5 17.5 11.2
2 92.2 9.5 73.7 56.0 43.2 26.6 16.3 10.7
3 93.5 8.7 71.4 52.9 40.0 26.5 15.2 9.6
Mean+SD 93.9+1.7 90.9+2.1 74.5+2.9 54.7£1.3 42.3+1.6 27.240.9 16,340.9 10.5%£0.7
CV.(%)** 1.8 2.3 3.9 2.5 3.8 3.3 5.9 6.6
* : Bound percentage=E/EnXx 100, E : abhsorbance reading of sampele
Eu © absorbance reading of zero standard
= C.V.=Coeflicient of vaniation.
Table 2. Intra-assay coefficient of variation in progesterone analysis by ELISA using bovine serum
Item Replications Mean +SD CV.A%)**
1 2 3 4 5 6
0.D. 0.230 0.227 2.234 0.243 0.229 0. 220 0.230£0. 007
% Bound™* 22.9 22.7 23.4 24.3 22.9 22.0 23.0 £0.699
Progesterone 5.8 6.0 5.6 5.4 5.7 6.2 5.8 +0.261 4.5
{ng/m¢)

* 1 % Bound=E/EnX100., I :
Es : absorbance reading of zero standard

absorbance reading of sample

* 1 (C.V.=coefficient of vanation.

Table 3. Inter-assay coefficient of vanation in progesterone analysis using four different pools of bovine serum by ELISA

Plate %)oo] A i Pool B Pool C Pool D
%Bound Pro(ng/m¢)" % Bound Pro(ng/m¢) % Bound Pro(ng/m¢) % Bound Pro(ng/m¢)
1 9.9 0.19 85.7 0.29 45,3 1.55 30.2 3.6
2 9.5 0.20 81.5 0. 36 41.7 1.80 30.5 3.5
3 88.4 0.23 82.9 0.34 43.8 1.70 26.8 4.3
MeantSD.  89.7%1.1 0.214£0.02 83.4+1.76 0.33£0.03 43.6%1.47 1.6840.1 29.2%+1.7 3.8+0.36
C V(%) L2 2.1 3.4 5.7
* 1% Bound=E/EnX100., E : absorbance reading of sample
Eo © absorbance reading of zero standard
* 1 CV.=coefficient of variation.
*** . Pro(ng/m¢)=progesterone(ng/m¢)
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Estrous ’ 0.97£0.18 o) AAToloh B 01 A w8 AN A P
Partuntion(after 1 day) 5 0.1340.02 A AREA e 9 (B/F)S B ]0} 2 sl8) 514
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Table 6. Progesterone concentration and bound percent in male and female calves serum on 1 month age

Individual Male Female
No. % Bound™* Progesterone{ng/mf) % Bound Progesterone(ng/mf)
1 88.4 0.21 91.8 0.16
2 93.1 0.15 93.1 0.15
3 90.9 0.17 88.6 0.21
4 919 0.16 97.4 0.11
5 96. 5 0.12 97.6 0.10
Mean+SD 92.2+2.7 0.16+0.03 93.7%3.4 0.15+0.04

* 1% Bound=E/EoX100., E : absorbance reading of sample
Eu . absorbance reading of zero standard

L o SR - At g ‘3101

7FsAo] e =} B
& Munro$} Stabenfeldt“-l L's
oz 2L, J+8 Y
A @0l hormone 49 FFE oj21 & RIA A
AHat vlws) W3 S glgo] W Yo ¥

wdHe GHo 2 AR D Y& o] &l “edge effe-
ct”oll &t Amstadt9} Cleere® &= coating A} oll 7+a} =
0E 293 wellZte) HEL 1~3%HER 29 &
AN 28 g Aol gl platetd SHE 60 well T
bR o] WE g £9 4 g stk 2 Ao
A2 edge effectZ M2 sl & MEE YElUR] gol o5
o] 29 gwae} 4 9l M

Webb 58 29 8% progesterone RIAY o2 A
A4S 24 vh 240 S A57) 4.0 ng/meol 3} 5
£l 4= 4.8%, 4.0 ng/me oM E 13.2%0] 021
Y bEASFE 12.1% 2, Hoffmann 59& RIAoM
3~7%%, Heap 5" & RIAZ $-frollA 18.9% &
& vl At} EIAM o AMEH &Y Amstadtﬂ'
Cleere™oll 9)3pA —r'rr'rs“’“*“ Z3W HEA ST 4.8~
7.7%, HFA MEAFE 7.4~9.2% 2, Cleere 5" &
22 8% progesterone F % Ao A9 FHU HEA
FTE5%E 3R ¥don RN HEAFE IR
A3 FRHFAME FHN, FAHL HE5AFE 8~13%
2, Kamonpatana 5% Z3U W% A4 = 13.56%,
ERN WEASFE 13.45% 5 Rus

2 A FPN AEAFE 4.5%,
A5 6.1~9.4% 24 Webb %3} Kamonpatana &
9 4" Bty 33 Hoffmann 5 * % Amstadt 9}
Cleere® 9] 4 # 3 §AM A5 Ueho] @ Yole
oMl Al 7t glgel El =AU

Nakao™i= EIAS) Aol o8 882 98.1+11.4%
%, kamonpatana 5% EIAM 2.2 0.5 ng/m¢ A7+
110%, 2.5 ng/mé A7 e 71.24% 9 3]+&, Cleere
T AN E 81.4~92%, ol A E 98~106.4%

M3 o
RFPHTTEL 2o

12
Qg $8% ¢
ol A8 ELISA

Ae
B
MG ARE N3 a4

ZANHEE

=35

¢ 35 &L B3 v 2ok HOffmann %2 RIAH
of olsf 93~100% 2 34 & &, Wendord 52 89% 9
&g Bty £ A8 348 1.0 ng/mé
A7 88.0%, 2.0 ng/mé3d 7H}ol+= 88.9% 24 Ka-
monpatana 5] 4 ARt 7t %=1} Cleere! 9}
Endor™ %9 A A3 §AM% 8482 ehl )

Kishimoto $*o)l 23} 49| "% progesterone ¥
A EFR YUY AF MGGy gaEe] &
ol M X5 0.3 ng/m 2.2 FA FAHNLY J1F A4
5'] Z7kete BIQIAl = A F7) 13Ul M 5.3 ng/ml 2

DA E YR A 57 22 "ol 0.4 ng/mé 2
‘nl——“?—fﬂ FAagan, dNEE4ng/m B 59 2 5
EEAE ARG s

Henricks ")l 2|8} &2 "% progesterone ¥ &
v RAFFAF MM 8] F7ebe 1294 9.9 ng/mé Y
5& Uehdof 33U M7 A A2 5 ATt rE 39U R = 13,
9 ng/me o) FEoIAoH, vl A g e 12U 7R 7
ng/mfe] FEO T M3 Frtsle] 15~18Y A 7] &
& FEE FASTE s A st 214 1.2
ng/ml & skt B s

Tanaka &l o] 8tW AFFHF 2~ g3
progesterone %7} 1.0 ng/méo] < B¢ Yaleg 7
S o oF w4 o] Aol 10 ng/mé o2 YERSET B
Al o] W27} 1.0 ng/meol 8H 9 214 1.0 ng/me o] 42
ol vlwA getokn o,

Kamonpatana 5* ¢} ¥ 370] ¢31'H swamp buffalooil
Al WA 7] 9] 8 A& progesterone @ ¥ %+ 0.09 0. 13
ng/mé, AN 24, 27, 30 A= 7} 1.38+0.54, 1.17+
0.48, 1.2610.33 ng/ml 22 AFTFH 2 A7+ prog-
esterone ¥ %7} 0.5 ng/mé©] 31 Y uf E]-_x_ B ?} u}
on;}

B Agol e 23 7] progesterone F = 0. 3710,
16 ng/m(fi Kishimoto $* 3} Henricks $%¢] ¥ 19} #
o) 93 stgon, Y2719 progesteroned] FE& 7.1
1 1.0 ng/m Z Henricks 59 A& B gt dn




Kishimoto 59 4 & Bl 4 B4 o)) o
A= A 2fo] 5 A2 g2o] VoA Aoz @
dHo] o2 (e B HEV AR Hoz A7
Hu B AT M Ay JANAD A 9] FEol=
EE daTl% Hotd e R 3458 Aoz @
o),

4 2

ELISA® 21 A 23 7], 447], #3% 9] Holstein
A2 UHER 9 & - 2dolxl AN A9 progester-
one ¥EE 3% Aot b3 2o

1. 2 284N 4725+ 0.1 ng/meo) Ao}

2. B APolMe) AHAH L 2A SR vl 280
FAFE 4.5%, AT AEAFE 6.1~9.4% 1Ak

3. 2719 49 ¥AHE ©] 838t progesterone 3] 4
&% A 23} progesterone 1. 0 ng/mé M 7} & 88.
0%, progesterone 2.0 ng/m¢ F7HA1& 88.9% 9] 8|4 &
£ YEp A

4. F5-°AH 9 progesterone FE+ LA 7)o M= 0,
37+0.16 ng/mé, BT A = 0.1310.02 ng/mé, ¥4
1ol M 7.141.0 ng/méo] A},

5. 1MEB Y gt ¥ Lgotoag ¥y
progesterone & £ H Ao A& 0.15+0. 04 ng/ml, ¥
Ao A& 0.1610. 03 ng/méol A ch.

o)t e Ao A ELISA) 93 49 €
progesterone & A& 49 27] YA, W oy
Aol BE A - AAPel e A &8 )V
g oz Ay,

Bugs

1. Hooker CW, Forbes RT. A bio-assay for minute
amounts of progesterone. Endocrinology 1974 : 41 :
158~163.

2. Short RV. Progesterone in blood. I. The chemical d-
etermination of progesterone in peripheral blood. J
Endocr 1958 ; 16 : 415~425.

3. Van der Molen HJ, Aakvaag A. Determination of
progesterone in human peripheral blood using gas-

liquid chromatography with electron capture detec-
tion. J €lin Endocr Met 1967 : 25 @ 1625~1629.

4. Short RV, Levett 1. The fluorimetric determination
of progesterone in human plasma during pregnancy
and the menstrual cycle. J Endocr 1962 ; 25 : 239~
245.

5. Abraham GE, Swerdloff R, Tulchisky D, et al.

10.

11.

12.

13.

14.

15.

17.

18.

Radioimmunoassay of plasma progesterone. J Cin
Endocrmol Metab 1971 . 32 © 619~626.

Bosch AMG, Van Hell H, Brands J. et al. Enzyme-
linked immunoassay for hormones . preparation of t-
racer . Comparition with radwimmuncassay tn immunoen-
zymatic assay techniques Ed. R Malvano Netheerland-
s : M Nijholl 1980 . 1~15.

. De Villa GO, jr Roberts K, Wiest WG, et al. Aspeci-

fic radioimmunoassay of plasma progesterone. | Ciin
Endocrimol Metab 1972 . 35 © 458~463,

Furuyama S, Nugent CA. A radioimmunoassay for
plasma progesterone. Steruids 1971 . 17 . 663~667.

. Engvall E, Perlmann P. Enzyme-linked immunosor-

bent assay(ELISA). Quantitation assay of immunogl-
obulin G. Immunochemistery 1971 . 8 : 871~ ~874.
Engvall E. Perlmann P. Enzyme-linked immunosor-
bent assay. ELISA. 1lI. Quantitation of specific anti-
bodies by enzyme-labelled anti-immunoglobulin in
antigen-coated tmbes. ] of Immunology 1972 . 109 :
129~135.

Van Weemen BK, Schuurs AHWA. Immunoassay
using antigen-enzyme cojugates. FEBS letters 1971 .
15 1 232~236.

Van Weemen BK, Schuurs AHWM. Immunoassay
using hapten-enzyme cojugates FEBS lefters 1972 .
24 1 77~8l.

Dray F, Andrieu JM, Renaud F. Enzyme immunoa-
ssay of progesterone at the picogram level using 8
-galactosidase as label. Biochemicu at Biophyica Acta
1975 . 403 © 131~138.

Amstadt KI, Schmidt-adamopoulou B. Direct enzy-
me-immunoassay for determination of progesterone
in milk from cows. Br Vet ] 1982 . 138 : 436438
Nakao T, Sugihashi A, Ishibashi Y, et al. Use of
milk progesterone enzyme immunoassay for early di-
agnosis in cows. Theriogenology 1982 18 © 267~274

. Nakao T, Sugihashi A, Saga N, et al. Use of milk

progesterone enzyme immunoassay for differential
diagnosis of follicular cyst and cystic corpus luteum
in cows. Am | Vet Res 1983 © 44 © 888~890.

FEHE, PREE, AEER % Hith e o=
7o BB LD piRED DREEEED RIEHIKR
O B FEFIMIE 1984 30 1 61~67.

Nakao T, Kawata K. Enzyme Immunoassay of prog-

esterone in bovine serum and milk its application in



20.

£o

27,

28.

29,

monitoring the luteinization of ovanan follicular cyst
after hormone treatments. Proc Int Cong Diseases Cat-
tle. Tel Aviv 1980 : 2 : 916~933.

. Nakao T, Sugihashi A, Saga N. et al. A further stud-

y on the dosage of an analog luteinizing hormone-r-
eleasing hormone (fertirelin . Desgly-L.H-ethylamid-
e) for treatment of ovarian follicular cyst in cosw. Jp-
n | Vet Sz 1983 45 0 269~273

Joyce BG, Read GF, Fahmy DR. A specific enzyme
immunoassay for progesterone in human plasma.
Stevods 1977 ; 29 © 761~770.

21, FEIF &, WM, EMEE. Enzyme immunoassay ol

28k 4 ¢} progesterone %3 7 ©]9] 8ol B A
L. hisee] Az B3 A+ KBBEE
EAg@sE 1988 : 28(2) 1 307~310.

. EIE%, MM, EH§E. Enzyme immunoassay °l

)&} 49 progesterone %3 7} o]9] 8ol A A
7 1I. Progesterone 33l o) & BFRIFAEE
o) 2yl KEBMELEE 1989 1 29(1) © 21~25.

23. #FIF K, ERE, HRRF, EME, &8 Progest

erone 4L 93 R BEFRREREHES HF
ol W3 AT, KBRBEHEESE 1992 © 32(3) ¢
429~434.

24. Kang CB. Kim YH. Characteristics and application

of monoclonal antibody to progesterone [ . Produc-
tion of monoclonal antibody to progesterone. Korean
J Vet 8¢ 1990 : 30(4) : 511~513.

. Kang CB, Kim ]S. Characteristics and application

of monoclonal antibody to progesterone II. Develo-
pment of progesterone enzyme-linked immunosorbe-
nt assa(ELISA). Korean J Vet Sai 1991 : 31(4) © 403
~409.

26, EILX, F#5, B 29 27] 4470 Kitel

7M% [. Progesterone®) 33484+ 2 3 BSA &4
A7, KBMERGE 1991 | 32(2) 1 217~222.
EIEE, F#%E, M5 29 27 939 Kitd
A ], 27 QAR Kite) e ARBESE
2k 1991 : 31(2) : 223~228.

Abraham GE. Solid-phase radiolimmunoassay of
estradiol 17- £, J Clin Endocr Metabo 1969 : 29 : 866
~870.

Tamamura F, Nakao T, Tsunoda N, et al. An en-
zyme immunoassay of estrone in swine serum. Ster-
ouls 1982 . 39 . 657~666.

. Van Weeman BK, Bocsch AMG, Dawson EC, et al.

3L

32.

35.

36.

37.

39.

40.

41.

42.

43.

_544_

Enzyme immunoassy of hormone. Scandmavian | Im-
munol 1987 . 7(Suppl) : 73~82.

Sauer MJA, Cookson AD. Direct enzyme immunoa-
ssay of progesterone in bovine milk. Steroids 1981 ;
38 1 45~53.

Yakota O, Nakao T, Moriyoshi M, et al. Heterolo-
gous enzyme immunoassy of progesterone in serum
and from farm animals ] Coll Duzryimg 1985 © 11(1) :
141~161.

Nakao, T. Proactical procedure for enzyme immuno-
assay ofm progesterone in bovine serum. Acta Endocr
1980 | 93 223~227.

Armnstadt KI, Cleere WF. Enzyme-immunoassay of
progesterone in milk from cows. J Reprod Fert 1981 :
62 1 173~180.

Kamonpatana M, et al. Oestrus control and pregnan-
cy diagnosis in the swamp buff : comparison of enz-
vmeimmunoassay and radioimmunoassay for plasma
progesterone. Theriogenologe 1979 & 11(5)  399~-406.
Munro C, Stabenfeldt G, Development of a microtit-
te plate enzyme immunoassay for the determination
of progesterone. J Endocr 1984 © 101 © 41~49.

Sauer M]J, Foulkes JA. Oneill PM. Use of microtit-
re plate EIA for direct determination of progesterone
in whole milk : application of heterologous systems
for improved sensitivity. Br Vet | 1982 : 138 : 522~
532.

Webb R, et al. Plasma progesterone and gonadotrop-
hin concentrations and ovarina activity in post-part-
um dairy cows. J Reprod Fert 1980 : 59 : 133~143.
Hoffmann B. et al. Milk progesterone as a parameter
for fertility control in cattle : Methodological appro-
aches and present status of application in Germany.
Br Vet] 1976 . 132(5) © 469~476.

Heap RB, et al. Pregnancy diagnosis in the cow fro-
m milk progesterone concentration. Br Vet | 1976 ;
132(5) : 445~464.

Cleere WF, et al. A high performance, high throug-
h-put enzyme immunoassay for the analysis of prog-
esterone in plasma or milk. Irish Veterinary Journal
1984 © 39 1 6~14.

Wendorf GL., Lawyer MS, First NL. Role of adren-
als in the maintenance of proegnancy in cows. J Re-
prod Fert 1983 © 68 : 281 ~287.

Kishimoto Y, Kato H, Mitant M. Enzyme immunoa-



ssay of progesterone in bovine plasma and skim mil- beef heifer. J Animal Science 1971 : 33(2) © 450~454.

k and its application to early pregnancy diagnosis, J 45. Tanaka S, et al. A plasma progsterone enzyme imm-

Japan Vet Med Assoc 1987 . 40 : 161 ~164. unoassay kit used for heifers. J fapan Vet Med Assoc
44. Henricks DM, et al. Plasma progtesterone concentra- 1988 : 42 1 83~87.

tions before mating and in early pregnancy in the




