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Summary

The contention of the pioneers that indispensability of pro-
gesterone in pregnanacy maintenance is a biological law of broad
validity during 60 years received only isolated support, based on
physiologic rather than chemical and clinical data.

However, reliable progesterone assays revealed recently that
normal pregnancy maintenance in animals and cannot with stand
the reduction of progesterone levels to a critical value.

This information can be expected to promote conceptual and
clinical developments, when it 1is clearly understood that pro-
gesterone withdrawl is a qualitative expression and only pro-
gesterone withdrawl to a critical value has precise biological
meaning.

Particularly, thus progesterone levels in the systemic plasma or
skin milk of normal, mature cattle may be used distinguish be-
tween non-pregnant state, when corpora lutea are formed, secrete
actively and regress at regular intervals, and pregnancy when an
active corpus luteum persists.

For these reasons, the assay of progesterone in blood, milk is
one of the most useful hormone analyses for moméoring the re-
productive state of female mammals.

Analysis or microanalysis of progesterone is being currently

performed by radioimmunoassay(RIA) using isotopes.
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For the reasons that radioisotopes have some problems of
safety in health and environmental pollution, special facilities for
its handling and discard, its short halflife, with its inherent
limitations with respect to widespread use, recently in foreign
countries  radioimmunoassay is being  substituted to enzyme
immunoassay(EIA) which has higher sensitivity and accuracy in
assay without use of radioisotopes.

A number of enzyme immunoassays for progesterone have been
reported.

Most progesterone enzyme immuno assays are used double anti-
body methods. These methods are consume considerable time and
reagents because of the requirements for several washing and
centrifugation steps involving the reactants.

Because of these several factors, We are developed an effec-
tive enzyme-linked immunosorbent assay(ELISA) system instead of
enzyme immunoassay using higher titre of progesterone antibody
and monoclonal antibody for the direct assay of progesterone.

In practice, progesterone levels were very useful indicator for
confirm in the estrus cycle and early pregnant diagnosis.

The assay of progesterone in blood or milk at 0 and 10 to
13 days after artifical insemination or natural coitus must be
utilized for confirming the estrus cycle and estrus detection and
at 21 to 23 days after insemination for early pregnanat diag-
nosis.

During the first 13 to 14 days after estrus and ovulation the
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secretion of progesterone by the corpus luteum, as measured by
levels in plasma dose not differ for uninseminated and pregnant
cattle, In the pregnant -cattle the high level of plasma pro-
gesterone reached about the 14th day after ovulation persists,
but wvaries during periods of one to ten days: in the absence
of a conceptus the level declines after 14th day(on average) at
first slowly, then by the 17th day, very rapidly towards the
basal level. This low level persists for about four days, includ-
ing those of estrus and ovulation, a highly characteristic pattern
which differs so markedly from that in the pregnant cattle that
the progesterone level in a single plasma or skim milk sample
can provide a reliable diagnosis of pregnancy at this time.

The ovarian activitys in postpartum period 1s classified into 4
types which were normal cycle, delayed cycle, ceased cycle with
lower progesterone level and higher progesterone level.

The ovarian cysts is classified into 3 types : follicular cyst,
luteal cyst, and cystic corpus luteum,

Cattle having a progesterone level in blood ¢ 1.0ng/mg were
considered to have follicular cysts and those with levels of 1.
Ong/m2 or higher were decided as the causes of luteal cyst
or cystic corpus luteum,

Luteal cyst was characterized by progesterone le\;els remaining
high in the cattle for 10 days after use such luteotropic agents
as human chorionic gonadotropin(hCG) treatment, and cystic cor-

pus luteum was characterized by a decrease in progesterone
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level after cattle were treated.

By the rectal palpation technique, it was impossible to differ-
entiate luteal cyst and cystic corpus luteum from follicular cyst.
Progesterone assay at about 10 days interval was very practi-
cal as an aid to monitoring ovarian function and dysfunction.
Therwise, gross appearance and histological findings to uterus
and ovary of cattle were also very valuable estimate the gen-
eral condition.

From these results, the progesterone assay obtained could be
employed as an indicator of ovarian cyclic activity, estrus, or
pregnancy and could be utilized for the improvement of repro-

ductive efficiency and productivity,
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ole Abdol carrier proteinel ¥ FAAA Aol s o9
affinity constant7} Yo} Su]3e] progesterone &R o9 enzyme-lin-
ked immunosorbent assay(ELISA) 8o ojalgo] Lo A
oq7lo] o sHMde] HAAs| progesteroned] I monoclonal anti-
body(MCA)E A4, 453t ELISA7IEo 8359 Ag3A sl
At

HIZode FZFLYdd Ui e BEOIT oo W FA A
ZetE o] 71EE FAl o7l R&Ed dHE AE F owdl g/l
old FRAM & W o]9 FeAe © o4 dFY eyt U
a2l ot

71€AYA  EHoMe HIZRAE 94 w3l liquid phase(#48) 9
EIA9IA solid phase®] ELISA7|¥ole HLoEs E&& titred 3+dA
H  specificity7t 2750l o Fol WouU UM AFEH uiegp e
progesterone®] ©AEAY A9 ALEF FAl] progesterone? ©IAE
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H 2 2 ==ZX|AEHE(Progesterone)2| &aid
2lE 3 ELISA 7|¥ &gl

A1Ad A A

A da2l #8H3 de AF BAYAA AEHZ de A F
FPHPL 7€ WAHFT Wil s A, FHFsid AREHT 9
e Aoz WIAHF WydMy xd%, FAFHHIZ) FoAAMd Aol
7t e Aoz gEA dey JEFHoRE FHY WA €3¢
A F3x JYrh

AMEET e AEEE(FE New Zealand WY E7Z)S Aol m
2 E7re Wy A AAsdT FIY A FAAMY Aole €
€ A7t we A= dert E@d FAVE A A @
Ae 5 AL AAdE Aot A7l wFEold

= 2 A A€ & (Progesterone, P4)& X33 2HZol= FE, 53
2A2HEL 49 FA4ol AA(lipid)ddc EXF A 31342 F
3 Ho Az =3I FA AATHE HAA R A7l AR
A3 DA (F2 bovine albumin)-g& ©o|&(carrier protein)dld Al&
& 4 wol glol carrier proteind] W@ FEIE= WA AL H7
ole] ZHH Lol WRE £ o X3 EAHPHol HZ Ut ol
S ZY3A FAHE Bgsty] g HZ FUHAME 883 =4,
ANzstz e AETENYEFY Ul AEFHIINE =Y, d5uS
o] E/sd IANMAMEE dEuF, Aol @ AHI} IAHAEF

(myeloma cell line)9} HEFIFIANA GIEA A (monoclonal anti-
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body, MCA)E 44, ¥s, ZAZWEES AX YLES san
gaedgdE 2N caedddsts g Adde Be sl
A oEgel B, HF S8 W BHYY deu @ W s
s A9 grAA FHel Yol ol AS, zAWEE AM EE
£ s

1L CIaEd exe &=

gAdo g 1la- hydroxyprogesterone - hemisuccinate - bovine  serum
albumin(Sigma Co.)& Ag&rtt BHHEFE2E New Zealand ¥4
EN(HEAF 1. 5Kg, FA) seigld HAHFAA A

89l 1lle-hydroxyprogesterone  hemisuccinate-BSA(Sigma  Co.)
25mgS WA YES wWEs pH 7.2 PBSE &3 £3AH HSF
< 25meE 3o Img/mee FgYFo=z 3ty EmulsionZtA & pis-
tor in @&FA}7)(FuJihira Kyogyo Co, FHK) 2/M(5me)E& ZA9
AAAA ES7E olF FE AHZA emulsionAlA & A AHE
Ak AFEF UmA &% 20T B, AREIT. ddFe
MAG 1000.g(lmg) o2 3td 13 HFF 4F7VFHLE2 HA, 23AEF
T BE #AE FAsY gAY AFE BAEAT. AACd U
Ae g9 =23 $9%F 3me(dA89F 3mg)ol penicillin G(1,000,
000+9)) 1me¢ 94  Freund’s adjuvant(Freund’s complete adju-
vant, FCA) 4me &9l H]&8 3o v}A] 9d emulsionr|A F= F
HFE Add HIANAYG HEFA F3A FAE2 FAF F VIAF
TAe 8 (), A8 % 47l Y AHdN AFERF F
AA s ot



22 ZFF o+ B XA (adjuvant)= LA B ZA(Difco Lab.) W4l E¢
A B ZA) (Freund’s incomplete adjuvant, FIA)Z A}L&3¥ch & A
AME 52 HFEF FAZLE A 3, A9 25F YIHE A
#F 3ot

2. EH3EY Exel EHE

g gaEAdIgdA  HESA Mg & 1lla-hydroxyprogesterone-
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F98 F2 8F%d ¢33 BALB/Cuig£9 EAU], o229
FogF 50zg, 100kg 2 2002 3l 23 ZHFo=2  AAFIY
(A& HMETFHEC] 4R 1/357F22 48A UT).
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Img/me=2 3 F ZHE FIdF 1d 13 HFAe FCA 99 ¥
$2 3l AEFAZI(18G  AME)E emulsiong, olF¥= FAC Al
FIAE 183ty HFHF(E d7dAAe 63 HF)-¥A7 =2 &
A-oMe FAFwoz AHuWFAlstd 3d F uFHE st HMEFE
oA A&3tA .

zt FoFdd oM e 3t 0|49 BALB/Cul¢-2E o] &3t

AEZFE] AH8d GAEFE P3-X63-Ag8-Ul(¥® P3UI), uv]AAXE
F(Ia+)e 1x10%, P3UIY AHESFE 1x10°’22  Polyethylene
glycol 4,000& AHE, AEFH7IHA oA FA A

AEGEF 2z ZE(clone)dell & A7t FH L GIEAH FA
olxe} 7Zo] RIA % ELISAZ|YE FAldl &&3d HA&HAD
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Z3& A% AEE vivae FEFHA AZAZIARPEFAYG oF 9
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ANGHE Fug F olF(ear vein)dA A FH 3
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AR FHE Y53t @AE(100x, 1000, 5000x F) A
ste  AAlst T

E7dMz e WEez AA dded, ¥F g gRZE o%,
0.IM PBS(pH 7.2)2 @A¥E 34 =3

gA7E FRAYEL T RIAFAFY T4l EAZAE A9 HA
97 93 Y& ELISAZYS 8, ANsgch

ZAz27A AEY oA AAAH FFEE Fol7l A FEd d
g E4HIZ e IUGEYU F& ARIo HA ey FAAv}
A AP BAZ olFde Az AlFd(gelatin)& Ar&foe=
A kAL =Y O UG

1) RIA 93 A7t 23

0.2% A9 FHF 0.1IM ¢y $3LA(PBS, pH 7.0) 0.lmLE
A F AAUERY E/9 vead ¥P wx IF(UAE I
d3Y)e 4719l PBSE GAE FHAstd 0.lmey ¥e ¥ @ &Y
Al#A 3H-progesterone{0.25xci/m2)E 0.1me® Hrs} A EIAA A
%ﬁ] 5A12b whgA1Zl ¥ 1% dextran coated charcoal(DCC) 0.2m@

_23_



AE 7k F 3000rpm 1587 4R F  AA A (supernatant sol-
ution)9] wi§ scintillation countingg AASA. 1% DOCLA =A)
= s Zolslo Al&3Hgr].

1. 2% charcoal solution in 0.05M PBS(pH 7.0)
2. 0.2% dextran T-70 solution 0.05M PBS(pH 7.0)

3. Mix well equal volume of the above solutions and store at 4¢C

1% dextran coated charcol&& Norit A(Charcol & activated
carbon, Kishida Chem. Co.)9®} dextran T-70(Pharmacia fine Chem)
S AH8st  ZA S Hth(Table 1). 1% DCCEAE ALLE doles wt
= Al vortexingsted A A3t Scintillator& 22X = PPO{(2, 5 dip
henyloxazole, Nakarai Chem. Co.)9 POPOP(2, 2-p-phenylene-bis-
(5-phenyl-oxazole), Nakarai Chem. Co.}, 1, 4, dioxane(d] scintil-
lator®, Daiichi Chem. Co.) % naphalene(9#| scintillator®, Nak-
arai Chem. Co.)22 ZFA|sld ALo] BFA, ArL3sldch RIA¢ 93
@3EY FEHANM AL progesteroned & EFFYLE Y 13
o] AAlsAct.

T3 &4 progesteroneF PP oA A7t ZAHole BSAIA 3%
b &gl A A ol hAE4A  progesterone @ P H oA &
BSAtH#A| (BSA polymer)E& <oz WE F  BSAGEA ) 2%
BSA#A o] &3 AAHE AAT F RIA, o]F9 ELISANEZ=R o
&3t



0.1IM PBS (pH7.0), 100 w2

Antiserum, 1002

3H-progesterone (0.25xci/m€), 100z

—— 4¢C, 3hrs or O. N.

1% dextran coated charcoal, 200 ¢

Centrifuge, 3,000rpm, 15mins

—

Supernatan

Scinatillation counting

% 1. The procedure of progesterone antibody titre by RIA

2) ELISAZIYdl & &AMz 23

progesterone® &A|7} 2o HIE Qou B AR &N}
49 712 Wwye ¥ 29 ol HAASAHZE 2. F=R).
RIA9A  st= <8 pure progesterone(Sigma Co.)e HA §39
absolute methanolZ &4 &3 Azl ¥ 0.IMPBS(pH 7.2)2 343}
o YAFE I3 dHLF(B0uL)oE2 EUsled ELISA plated)]
AH7kstd  37°C  incubatorje] ¥o] dry upAlA B3} H dH9 3}
oz AAstadh



Progesterone, 50.¢
(serial dilution with 0.1IM PBS, pH 7.2)

Antiserum, 100x¢
(serial dilution with 0.1M PBS, pH 7.2)

Antimouseimmunoglobulin-peroxidase, 50x€

—— 4%C, 30 mins
O-Phennylenediamine, 100x£

30% Hydrogen peroxide(100mg in 40x0)

—— RT, 30 mins

4N Sulfuric acid, 100z2

ELISA reader by 492nm
2l 2. The procedure of progesterone antibody titer by ELISA

3 I ¥¥Y ¢ dAEAH ¥ZHAAME anti-bovine serum
albumin(anti-BSA)&A 7} &%

1la - hydroxyprogesterone - hemisuccinate-bovine serum albuming ¥

Qo 23led New Zealand white rabbitell HAHFAIA 53 FIH

Fole 23] anti-BSA antibody7t EZESH A& sHsAde] wWe F7

of & BSA¥A o] iy HAL AAsS A7 P il
&, 3 BSAZANE AAESF Q.

OPD(o-phenylenediamine)= =28 3949 o] 0.1Mphosphate-cit-



rate buffer(pH 5.0 £3AAH 04mg/meLETE 3P HH$A X
A F4A w=Al 30% H08H4E F7st AL

BSA(1 mg/m¢@) in 0.1 M carbonate-bicarbonate buffer (pH 9. 6), 100.¢
}7 37, Over night
Sucking
0.5% gelatin in 0.1 M C-C buffer (pH 9. 6), 200x¢

37°C, 4hrs

-

Washing 4 times with 0.5% Tween-20 in 0.1 M PBS (pH 7.2), 1002
Anti-progesterone rabbit serum with diluted 0.1 M PBS (pH 7.2), 10042

37, 3hrs

-

Washing 4 times
Anti-rabbit immunoglobulin-peroxidase conjugate, 50z 2

Dark condition, 2hrs

-

Sucking

Washing 4 times

|
OPD(0.4 mg/m£) in 0.1 M phosphate-citrate buffer (pH 5.0)

10042 and 30% H:02, 2042

’— Dark condition, 20 min

4 N sulphuric acid solution, 100z €

ELISA reader by 492nm

- 12! 3. Anti-BSA antibody detection by ELISA



4) Bovine serum albumin¢®] E-4&#8(polymer)3A

Cross-linkingA| 24 Al25 3 Ad+e “glutaraldehyde™& o] &, 3qAd =
© ZAGYEAEL HA4RE WSO ojgo wiFoe] pHrl duAY
ojgHol E wole ATEHtH(TEH)E 2 F JX crosslinkg TE
#e] dFAe 53 LAdFdie A HY FHAZE 83l
71 $1sld ¥ 49} Zoldtd  AAEATE.  0.1Mphosphate  buffer
(pH6. 8)¥ 0.1M NaH2PO4(12.0g /LZ3t 39:61¢] H|&=2 3o =
A, ZAAEHE? glutaraldehyde(Katayama Chem Co. Azdu|A &)=
2.5% glutaraldehyde€ HE@F ®ole FHFE M3 AgFHAUT
duldPelX Z%ExE zZtz djstd dAE A3 1% glutaraldehyde
dMe EAF =7 2000009, 2. 5%AM e 500,000271E, °] ol%
e L3l8 =77t For 25%9] glutaraldehyde &S Al&3A H
At

Sephadex G-200 beads®d a2 110C, 20%7F autoclavedt$l3 column
volumeZ 58X1.552X3.142 39 <UdAR2e PIFTHRTE Bt ND F
0.1M PBS(pH 7.2)2 columnA@®=z IZ=7A 3 AN F 4
ALEEE FAAIA Yr7HA  Sephadex G-200 beadsE FZAIA 714
N Rgse QRE suckerz §U, AAFAH(IY 4. BE).
Chromatography ol A €] fraction collector2+  Frac-100(Pharmacia
fine Chem. Co.)& A&ttt Peakst A Jebd  fraction(tube
numbering) 2%t 3|4 ARRA|ZFA] —20C HEEA AR

5) Anti-BSA antibody®] AA
FBSAFA S AA F FAES AF HHxA HAXE 7 9o
WHgAIZE, &, E9 uwist Fol Wi AdudE A3 FIIARE



BSA in 0.1 M phosphate buffer(pH 6.8), 100 mg/3.6 mg
2.5% glutaraldehyde, 0.4 m¢

— react, 4hrs, R. T.

Dialysis againsi PBS (pH 7.2)

— 47T, 18hrs

Chromatography on Sephadex G-200

— high peak fraction tube(solution)

Pooling

Dialysis against carbonate-bicarbonate buffer(pH 9.6)

Storage, -20TC

1%l 4. Polymerization of BSA monomer by glutaraldehyde

A& 238l monomer BSAYF F{sigch

¥BSA polymer2 3l9 tIAEA FEHSE dAF W& F olg 2
W ol4 8% BSA polymerS ol ¥ ESAA 8000rpm, 307
(4C)e 23l AFAL 3F, T columnEAANA &23F Ax g
BSAgAE A3 AEHA ¥Ax 3§ progesteroneFA e AE: &
F AU



6) 2agtg AAL 2 4A FE5¢ dIEY F¥Y ¢ dIEA
association constant(Ka)®4 ¥ Aqre Zxay
progesterones} T Ho] ZL& AHZo|EA FTEoT o 44X
St olgt FAld dAEH ¥ d=3Ed FEAHA dgF KA

X & Scatchard®4 o] oA Fgct.

Al 34 ELISAZIY] ¥ AxAAe] =74 FHE

Iy

YUNHY =Y HE

1) Coating buffer®] %2
ELISA 2%d oid %24 5z e oj#ieze &7t coating
buffers] ol Hz slo] ZF duAge AAY FH NaCO;
1.59g, NaHCO; 2.93g % NaN; 0.3g$%

olN

£4 1000mle] €3 & o
e, pH 9622 =zAstd 4co] BHEFWA ALRE AHo] sF AR
o] 2 ct. |

2) Assay buffere] =7

Assay buffere 0.2 M NaH,PO,-2HO 195mi¢} 0.2 M Na,HPO,
30oml & 4 orld 8.7g2] NaCl & 1.0g9] BSAE

o

= = A
A2 T

2 1000ml7}t SHA TEo (0.1% BSA £9) 47To BE FUHA A}
£33 Aol UdAHI uwkrES YehiAnh

3) Washing solution

Washing solution® 2+ AHFH7F oy B dxAFgdAMs 0.05%



Tween 20°] &€ 0.15M NaClg& A}&3lo] gttt

4) Enzyme conjugate
Conjugate2+  progesterone - 3 - O - carboxymethyloxime - horseradish -
peroxidase(Cappel Co.)Z 1:20,0009] 3l4ujg&ol ZAAA ¥A dE
stk

5) 71AY 2] stock solution
0.05M Citrate(anhydrous), pH4.0, 40mM ABTS(2,2"-azino-bis-(3-
ethylbenzthiazoline-6-sulphonic acid) diammonium salt9} 30% H,0,9]
2.0%%=9 H7Pb bR dAol F:oioh
Working solution& 10mg per plate2 A4t olajs} o] 3}
A A3 ok

Desired volume(m@) 0.05M Citrate 2.0% H,0, 40mM ABTS

25me 7] EAl 24.6m @ 802 250 L

50me 7]EA 49.4m ¢ 1604 £ 0.5m¢

6) ¥rg-AA A9 stock solution
0.15M HF(hydrofluoric acid) + 0.006M NaOH, 1.0M ethylendiamine
tetraacetic acid-disodium salt(EDTA-2Na)2. g ZAjsle, AF&3ro]l Fotoh
A3 molE 10me per plateg AAtsl Aot Ze whjog g
% 7ol st HAEA



Desired volume(mg) 0.15M HF Soln. (m¢) 1.0M EDTA

25mg 7]EA 25 2510
50me 7]&EA| 50 50, £

7) % £999 stock solution

progesterone(4-Pregnene-3,20-dione : Sigma, Chem. Co., U. S.
A)) 1mgg 10mle] ethanolZ &sjA]# 100,000pg /ule) &2 TE
% ethanol(James Burrough(F. A. D.)Ltd., U. K)2 343 10,
000ul /ml (A), 1,000ul /ml (B), 100ul/ml (C), 10ul/ml (D)o ¥
52 WEo] FA —20Cd EEIAA AR SAY £Y oY AME
g dole 4co EE, ALz olRd EAE g

AHEE wole  Stock¥ EEFEYL ol§, 0.1, 02 05 10, 20,
5.0, 10, 20ng/mge] Fx2 3o 65C~68CS water bath <ol A

Zd, ARAZY F 25me9 enzyme-conjugateE EFAZ F 15%7F
vortexingdte] ApE-3l4 o}

2. Progesterone =3

FFFZA sl HA AE 100xLE  13x100mm  AgBe W3
N-hexane 2meE ¥F3&o 287 vortex & F —-70C WEI 30
Z2 oY AXstd AA MAEL dHF I gL AHEAdY FZAg
12x75mmAl @] &# 37C incubator EE 60TOAM HUAZ AZH
o Y Azd A|EH 5042 HHF(E dFANME 502)9 con-
jugateE EBF3F X 15%7F vortexA|FH A BEAA AMEsHd)

kA B E3JF progesterone FHAH L coating bufferz 1:50000.2 3



Aste] 7 wello] 5012 (50g/me)¥ EF3 F 4ToA overnightA]
7  coating3tgdtt. Coating ¥ 53] A 333 EIA buffer& well 3
50«4 £F ¥ F sealingste Ao 247 ZAF AR 7F
% washing solution®2 53 ®IE Ay & v 71FAAL wellF
100224 2z welld] 2333 selingste] A&olA 1A]7+ 7H2FAZ o
2z 5 A Ae welld 100x24 EFEo g HAAAZ,
e & F3x £ ELISA Reader(Dynatech MR700, Dynatech

U. S. A2 % 405~410nmollA ZFstgd ot 7123 pro-
tocole 2Y 6(A 48 WE&Fd EFHO AT Fol st HAE

A4 AE2e YL 3,000rpm, 2087 HLAARIUCIANA N
T 8ZS I AR /fEFS 2 RAoE AuEFS ¢
A AAXZD GAF(skim milk)E A&}

Al 44 AFAS}
1. progesterone0l| CHEH &X|71 ¥ #& E8(association constant)

Fee AAFFUYAl osted YS5@ AN FHFAMY FAs)
£ RIA 2 ELISAZ 24% Z3 RIA 2 ELISA 3Aglel 15x
10°0192u 2319+ RIAZE 9.8%% ELISA 7.8%& RIA7Z Eith

uzgs Y¥HMY A7t RIA 2 ELISAY] oA 248 2
7 2x10°c2 9 I EA FEAAAMY At B E=g%ch

ARFE 2 EY  FUPINE  2x10°, wISAH  FPFNE
2% 1021 o}



2. uXEHSE

N

gdaesd d¥dy ¢ d3EA FEAHANAY  progesterones E
(100%)3td  ole} FAgE ZHZol=A F&d Wi BANAA= A
o3 ZATHEL, H2 ZF=R).

E 1, 204 & Je Hieh o] ©AEA FIEHAAMY wAREE
2 TgIEAY FEHAA B A e oaEs FEFEYG o5
< ¢ F Ay H3ZEL FIHF S AT mARESolA  pregnenolon-

e+ 0.002%, estrogenzte 0.0001%, testosteronedt= 0.118%% 1%

e

o]l vul$ ¥ttl. 1la-deoxycorticosteronems 2.271%2 ti =¢to
1} NaKaOr} B33 pregnenolones+ 19.52%, 1la-deoxycorticosterone
39 10.11%°1 vlRdled 2 o uj¢ E3E& ¢ F AAT ol B

H 1. Cl3EY EHolMel wxekg

Steriods Cross-reaction(%)
Progesterone | 100.0
Pregnenolone 0.002
Estrone 0.0001
Estradiol-178 0.003
Aldosterone 0.009
Hydrocortisone(Cortiol) 0.008
Cortisine 0.009
Corticosterone 0.999
Testosterone 0.118
1la-deoxycorticosterone 2.271




E 2. otz g Ho|Ael wXiHk2 % 509 binding(B-502)

Steroids B-50% Cross-reaction(%)
Progesterone 85pg 100
Pregnenolone 5.5pg 0.002
Estorne 100 0.116
Estradiol-178 45ug <0.001
Aldosterone 1.05.g <0.001
Hydrocortisone (cortisol) 1.248 0.008
Cortisone 1.00.g 0.007
Corticosterone 8.7ng 0.009
Testosterone 73ng 0.997
(11a-dehydrocycortisone) 3.9ng 2.179

A3+ progesterone?] TR EA FIAHA X carrier proteino g o]&
¥ bovine serum albumin(BSA)el W #FBSAFAs FFdF TA
7] WEer AzyEw 2 dydie & BSAZA AA7 vis 99
b 2 ez #BAHUCH

MunroS 9 A] progesteroneS Aoz A st ALL3 ELISA9)
A EAZEE dded oA JA FBSAZA Y EAJE FFA =ZA
A AR B3 v o orldl 7 Y steAol & AL
2 AzEd.

2 gG7dMe 53 progesteroneFFPolME 3 F] FBSAZA
g TH(FAZE 2x10M82 AFel #AH] ol AA(EFF)7t FA
3 dades =2 F AUt



3. Bovine serum albumin(BSA)2| =E&8

IrshadS°] Alg9 B3 z7+ge] I3 (hepatitis B surface antigen,
HBsAg)& BSAEA#MZ wWSo HEF Hie ugd IAHS A UA
Bel g(ad 4R g3t FRAI BSAEABALYS 2.5%
glutaraldehyde& o] 718 g1 =3 ExF A7 5X10°°Qt}

4. &BsA=tAel A A

FBSAgA 9 AA:= FEI} PdIAEH FIYP S AdAMe BSAEA#HE
37Cc, 30¥7F incubatione] o]o] 10.000rpm, 2087t YHEE E& 8,
000rpm, 30&ZH4T)LAEUT AFddAMe A AE(EA)HA K%
. YEREAL A3 BSAFTEE 0lxg/me=2 3o BSAEAHRE
10™%0 844 ELISAZR# ZAFdNE FJE FP(H2)Nee Y
Bllo] A9 HAojrMe] FBSAFA Y LHAA(FF)IE I #
AR .

Al 54 ELISAZIY ZAAE
. RHEAM A
1) 23Y wWEAS(intra-assay coefficient of variation)
2 AdgAed AFAPL A st A9 ¥HE o]&3td 639

A7 AN FAW WbF AFE A AHHLS 45%2 AV
¢ IR (E 3 F=R).



Progesterone% <=+ ng/mgeg2 3o et

H# 3. Intra-assay precision of the analysis for progesterone concentration

Replications

Indicator 1 2 3 4 5 6 Mean+SD* C.V.(%)*=*

Optical density  0.230 0.227 0.234 0.243 0.229 0.220 0.23040.007
% Bound* 229 227 234 24.3 229 220 23.0 0.699
Progesterone 58 60 56 54 57 6.2 5.8 +0.261 4.5

* . SD=standard deviation

= :9% Bound=E /E0x100.,, E:absorbance reading of sample
EQ:absorbance reading of zero standard

= . C.V.=coefficient of variation,

2) 287+ WEA S (inter-assay coefficient of variation)

E 4olMst Zol Az HE 4rtEled §99 AL dFedo A

H 4. Inter-assay coefficient of variation of analysis for progesteroneconcentration

Repli-

- Pool A Pool B Pool C Pool D
cation

No. %Bound® Pyng/me)™ %Bound Py(ng/m¢) %Bound Pslng/me) %Bound Pylng/me)

1 90.9 0.19 85.7 0.29 45.3 1.55 30.2 3.6
2 90.5 0.20 81.5 0.36 41.7 1.80 30.5 3.5
3 83.4 0.23 82.9 0.34 43.8 1.70 26.8 4.3

MeanS.D 89.7+1.1 0.21+0.02 83.4+1.760.33+0.0343.6+1.47 1.68+0.1 29.2+1.7 3.8%+0.36

CV.(%) 12 8.2 2.1 8.8 3.4 6.1 5.7 5.4

*: % Bound=E /E0x100, E :absorbance reading of sample
EQ : absorbance reading of zero standard
*:C. V. =coefficient of wvariation.
=+ : P4(ng /ml)=progesterone(ng /ml).



AYE F 72 ANE(¥AH)dAMY 33 wE A3 progesterones =<
FR37 WEFAFE 6.1%94 94%7A9 W olAnt

Bound %9l W3 WEASTE JMAMEY  progesteronexEo] upaElA
2ol ey HFASFE 1.2%0A 57% ¥ olWE ¢ ko

2. 3|8 =Z=AH

o

duldd A3 progesteroneF =7t Q" sHAY progesterones = (0.
25ng/me)E 71Eez2 3 UEzZH A7dd A L(1.0ng/me)e
A7HeE AEoA e Bi¢g&e ® 59

rlo

H 5. Recovery rate of added progesterone to bovine serum

Progesterone Initial. Calculateq Recovery rate
wieson/m) R e 6

0 0.25 ~ 0.25 100.0

1.0 0.25 1.12 89.4

2.0 0.25 2.06 91.6

odellM & # e ik Zo] progesterones £(0.25ng /me ) E
ZIEe2 3tqd o7ldl 1.0ng/meE H7HeE el 1.12ng/me 2
89.6%°] 3|l+&E, 20ng/meE st AEHAA 206ng/meE 9l
6%°1 B+g2 HF 90% oldY IF&e YA

A 6 A ELISA”Z|Y &5

Ag7Ae Ang wgez st ELISAZY H¥e st 2gze



2 FEZAE dxpFoz FIHo. dFde #LE 4% AHAE2 Y
Agre 8 T FL, FFL EXH9 U AXYAHE DA
Aoz AANZ F B dFo A3

1. EE=M
ELISA system/iy 27 ZAEAAMY HAzA 9w o] HAH
Fe= 29 59 7ot

Optical density

0.1 0.2 0.8 1 2 S . 10 20
Progesterone concentration {ng/mi)

12! 5. Stndard curve for enzyme-linked immunosorbent assay of pro-
gesterone.



2. ELISA 7|Y

7184 A HAAZIEe ¥ 63 Zol st HAFAC

Standard progesterone Sample (10042 )
(0, 5 10, 25, 100, 200, (extract with petroeum
500, 1000pg /ml),50. 2 ether, 2ml
I |
Dry

conjugate, 50ux0 /well

|

Progesterone antibody coated, 508 /well

}— Incubat4e, R. T., 2hrs

Washing, 5 time
ABST, 100x€ /well
Incubate, R. T., 20-50mins
HF solution, 100x¢ /well
ELISA reader by 405-410nm

2 6. Enzyme-linked immunosorbent assay for progesterone concen
tration

EFEFHol W Hi2 ZAREE 0.2pg/well2 v)$ Esio)



A7H 1 #F

S FAF7l, HErtEel MR ZYEz e W Fust z
F 8o 3 WAl HAILS oln] AFE el Ak WY
ool o HHE Folr] T =S FEIVY Aoy FEAY
A=A &3 e A YL FAY AMdojg. AAYIFqME
Z+E Wol FAHIZ Joy o F dyrt FTEEAMYe Hz Ut

7V & olfFd dust Z7)¢, dABE sbsslde Heolgt @&
F G zEY ArldME sdser & o ZAPo] WAl
Atk Y FANE X AAHAME APAol L iYL
o] H4A3 QFH7 wWEeoltt HUME S Aldd FAE /F
8x 23 FHLE T AU e BAYUY e Fsx @
< F Sl A% Aok

A8 HXEAZ AL+ enzyme immunoassay(EIA)e} 93t
proges-terone¥ 59 A Dray Fo & AA HAey Fe
gAY o3t AGGH A ESHAM= dd FANrgol u|eE =
A= 32 FFW HEAs 2 D AHFBASEI Fob o gl
AN YPAPE AME A4 EIAQ olFAHoldE Soly mw
olvzt AxoA dFAYFHE e RIAYG HasME RIT &0
el dFHZ Yoy EFHA s el gl =AMLl Hojof
e dHE U o, A4 A¥E A Ag=HA gL gd
(B/F)& ¥l a7 918 Q4T HAZE FHe At AL

ofe] Hla]l YL HlwH o] ZHHIIZ &I FHL F£ 3o
ddeg S€F F UAe /teAel o B AP AEd wye
Munro®} Stabenfeldt®] w38 <2zF WY ez FALE,

Ot

¢

K



35, AP UM HaE RIA A3 vayg o &£Ho gle
Rneg Azter.

24YEY dider AHHIZ Qe oldut “EAY  ¥d)(edge
effect)” o] tjsled Arnstadt 9} Cleerex coating Alo] Z&A=AL
243 wellzte] ¥WELE 1-3% AEE =Y F UNeH, 23
Ago] e plateddd 4F 60 wellgt AL FFE o] HWES =Y
F Ao Ao B HHFNME edge effectZtr AFAHe= WHFS
doju}z] gkobA  Arnstadt ¢ Cleered F#E& U + UUh
Webb & 49 9dA progesterone2 RIA oz AL =2A}
g ub EFW HFEASFE 40ng/ml ol BEoME 4.8%, 4.0ng/ml
ol ME 13.2%°lW FAZ WEHAse 121%J93 A3, Hof-
fmann & RIAZ2 3-7%g3 393, Heap $& RIAZ $&dA4
18.9%& H®1d u ¢t EIA¥o=z A¥EA =HE&  Arnstadte}
Cleereo] 23t {HFAAM FAN WHFAF
FATE 74-92%A9%2  HA, Cleere F& A9 AU pro
gesterone ¥ FAAMY EFFZU ®HFAFes 5% dA &gon
ZR372 HMFAFE IBREIJL $HF dAe S, AL EEA
FE 8-13%z K19tk Kamonpatana & 2FY BEASE
13.56%, %37t WA 13.45%E% H1 s

2 AddAae EFRJ WHeASse 45%, AT HEASFS 6.1-9.
4% =2A Webb %3} Kamonpatana %9 Al Ro:E w3 Hoffmann
3 Arnstadt ¢+ Cleered] A3 {fAE ZA#AE vehlio] qEAY o]
FzH ez AzEd.

Nakao= EIA g o8 3|+£8&e 98.1+114%A0%3 33od,
Kamonpatana $& EIAY2 =2 0.5ng/mlE7} Al 110%, 2.5ng /milA

fr
M
[00]
|
.l
~\]
L
)
Ay
ox
B
)



7t Ale 7T1.24%9 3+&E BRI, Cleere 52 FFAAME 8l
4-92%, SReMe 9B-1064% 3J+F&< B2 vl k. Hof
fmann 5& RIAY] 9s&] 93-100% < 38L& B dgod,
Wendorf & 89%¢ 3l+&& REArh

2 AFore A4Ee 1.0ng/miF7EAlY] 88.0%, 2.0ng /mlE7t A
de 889% =24 Kamonpatana 9 AFrRIE g7 E=ghon,
Cleere®t Wendorf59 AAx {41 3+&e Jehdx HL: 5F
2= 0.2pg/well2 wi§ o} B ApoAe Ao BAY Yy
e AYHAME Ffo] FEF Aoz YFHUL

A8 Ad Fagd
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f, @59 MY FYE fsA dAFA AHI 27" e
RAoge Z7GAATE ZA gA Fod A F9 Hrt AIE =
e da9 AEIEd A BFA9 eI Eo] wilep EUZHA ]
B2 (F 4ol olFjd F Y7 wWEolt. ¥HY H {FFF pro-
gesterone ¥ 52 2L E3] A2 H#BY JFe FZ3e WHFY
duz A5z Uk sEEHAdgel delME REFEMY BA,
nERER 2 HEHRS] RiRET Jolrl SRMmAC oY A8 WA
ol 8§85 2 Hd8A4ol FEHI Utk o] F progesteroneF =9
ZRo] g JAALL Shemesh Fol oA BIF oy, HI2
e AEAHL g0l £F, BH 2 HYAAE g4H3 e ¥
o9 ok FF progesteroneF = FFo o7 JAWF JEHX 2 F
ggo] uistd Wishart$2 3.0ng/me ooz 1 AHFE&L 80.9%
2 213y, 8 FUeM #$34 £& /9% 2 FfeM 3.6-3
9ng/me olA, #:L FLoA 423+1.00ng/meE BIF ul U}
ol WHEEY ANEEMe A FHE 0%, EUNTFH 3604E A
Astz e, Fwe &, o BupAe iz fi gAw
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MAE WMYZE3 BYrt G4 AFI7F A" 507 ol
Ae FZY fF$(Holstein)9} 20F oo &
e WAz o dAsiAd. & A7 AHgE
f, e AxFe 1-7AAH(HEFE 34), d¥L 2-10(F @ 5.2)d9

AHARLE FAEY FTHY LAFFY FF P HFHA g%
AedRxe] ddoz HAEh SFAA e ALe AMAE 7
o oA EE Y F olE AFUiet HAAA BY, o/F9 A=
2 Abgst z71YAzide E83tAd

B¢ F9 dare IEAE BAHd 82 A% FATEER:=
7349 (Holstein) 688 ERHdatol FAglol AAFdILH AaFes
1-7(B7 282, d3L 2-10(87 54)d°1Udh

HAFF JA] BT F O102FE 0¥71A WY A, oF S<F
oz #FFAINAL AZHAe dFHoz 10¥ Hoz o HAEY
o darls 3 EAAE= progesteroneF ko WHIEH(AFF)AZ & €A
9 FE7F 10ng/meoldd wWE daue 7IsZAs ESAE
o7 AAs & EFHHEA 9A EFIA
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BAl 7tA 70T YEFRE}A AT
AHA NaEDTAAN G A Ao oifE 1A1ZH o] 1,500xg
2 e zYoz o ¥AL Yy, RESHAG
FEAHHe 24 IATE FH FHIF(HEHVY /5L F FHH
Al Bl BARYCl AHEY FA LAEY HA FE dee
Al 4C RSN BB b & 2A7F o]ulel 3000xG, 20%
A dAEEFY FAYY AEFL HEANA AAT gL A4
< AAsY HAqMe e gHo= o BAA 2A  —-70CA
BEs ALY #FS FAAHAAE gl AEAFH de £
o T AN FFol Qe Aoz AdHo <

4R ALE, FAZE FAYYE RE $£3FE 23-2497 AAY &
g Wd 2 xHez AHEY =2V JARGAe FLAR F
Edle 8 2AYA AR 7tsdxE FAd HENZ Ao
YA AL ZEEMY A £3 F 40974 HAF d2e 60Y
HEst  ZFPAbdel olste HA] sdon HEFHAL olFe By
o5 g Tt AHAEACh

ETFY dA753E gFuAe L HME EUF 109¥%
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< A, ALF SHAAA F SARE AMEE 3o progesterones
A4 AMg-3t4lTh ‘
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TFEES SARE Zz ofstd HAAAFE AA A9 ELISAZY
of oA AHAstdth

X e 84 ¥ €9ARAAMY HAAHY AP sampled FE #Z
1002 B o2 3l petroleum ether (N-hexane® F%)2mgE H7}sh
o &4 B3AZ F -70C Fe —20C FF2 30 o] HIF
sty dA F F GuiAe]l FRE FAYYRE o 60T
incubatorell A} EmiY-g& SH FEAD F B4 L&A 2Y 7.
F=z).

Sample, 10042

Petroleum ether, 2m¢g

Vortexing, 2mins

|

Isolation, —20C or -—70C freezing
Pour off, petroleum ether layer

Dry up

3] 7. Extraction of bovine sample for progesterone assay
4. ProgesteroneZ &0 2|5t AMZICH

AF717F A" A4 progesteronex =7} 1.0ng/mgojA& ek
We Ade S5 23 e Res WY, JAAve +3%
20-2497A°] 30ng/meolAe HAFPN AFst wEHx Fe 7
28 QAPYoz A



5. BotFol T

olr

EUHE 104%H 59 TFoz 90d7tA {FFolA Y progesterones
=7F 1Ong/meold daudd ZF3Ast EAse Aoz AFIHIAX
olF AN THNFIE Y Re dAVFY IBe=z wnAYIA
oy EFE Morinos# # T el wE HHAIFNE AA3
Atk

Al 34d dAFAs
1. 822l ProgesteroneET

A el  ELISAZIYe] 93 progesterones =& o]F9 &RloA
YAe] " Holstein 7659 wlgd4le]l #<ld  Holstein 23FolA
A F34(A 1L 0) e 23Y(DO)AAY Y Ee FFdA
°] progesterone®¥ X 0.26-0.86ng/me e HWHAE JAZdME 0.36+
0.14ng /me, ¥YAZAMEe 0.32+0.12ng/meE UYeERiYoUY g
F HdAZANMY F4L JAAHA Fdoh EF A FPA Y
progesterone®] ¥Fx Xole B F HUAT. DA KAMY FIZLY
progesterone =& ¥H Ee ¥F Rode gi 23%cH0.21+0.04).

BEAA AFA7E gAE F4 83FoA FAL AT oA

progesterone ¥ =+ 0.21+0.38ng /me, B¥|YANZgr = 0.28+0.4lng/m¢e
2 Holsteinf-9-9} vlasdted IA 2ozl QAATh
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A Al Holstein

Bl

ZH(E 63

242UNX|2] EZE progesterone

(ng/mg)

Days after A.l

Non-pregnant group(N=23) Pregnant group(N=76)

0
2
4
6
8
10
12
14
16
18
20

22
24

0.32+0.12
0.58+0.25
0.81+0.32
1.96+0.42
2.87+0.49
3.88+0.68
4.75+0.91
5.02+1.17
6.13+2.19
1.97+0.84
0.83+0.49
0.68+0.51
0.47+0.50

0.36+0.14
0.59+0.27
0.88+0.36
1.98+0.34
2.96+0.52
3.82+0.64
4.79+0.93
5.16+1.22
6.23+2.26
6.21+1.30

5.25+1.41x
4.73+1.453%
4.62+1.263%

% Means significantly different at P<0.01 between non-pregnant group

and pregnant group.
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dadez o HAG A AFFHF 18-24Y Aol oA AARAY
< EAAY olF RN JAHA FAD 23F9 wigAzFId gAl
g 7650 Wi dFE AN AFFIF 14, 169 7ARAE YAd
Fol BAQCl A Aolg: & F U 2dyY FH F 209 o
F FHe JAFT Aols: JEAKP<0.01). ©®gAlFdAME  pro-
gesterone FEv UATTAF 1889+ 1.97+0.84ng/me, JAZAME
6.21+1.30ng /meolAX HIIAZH JAZAMY AFFRF 209, 22
d, 249949 FxE HYAFAME 0.83+0.49, 0.68+0.51, 0.47+0.
50ng/m@e2 10ng/m@ ol&eldoy JAFqME 525+1.41, 4.
73+1.45, 4.62x1.26ng/meog JAFFH vlgalFere ot A

7

—8=—=non—pregnant group? *
- &= pregnant group | y, w

Progesterone concentration (ng/mil)

0 \ ; . | | . . . A 2
0 2 4 6 8 10 12 14 16 18 20 22 24
Days after AL

X HYATZoMel AT 24UNK|e] BZE  progester-
onesX H|1l(Holstein)



(P<0.01) =71 JAAGAqRde] Egoe ATFHF 184 oF, 7t
P8 20249 AtolollM o] progesteroneF AL wi¢ & dGH gt

< ¢ F AAH2¥ 8 F=).

gt FAlol AAIG A9 99 progesteroned] FAHF YHE

(29 zt7) HEW3E Holsteing$9 2ol $3% 14, 1647AE 9

A, HIAZ FAQl Aot Yoy £3 F 18Y o|F FHe

FRE Aolg ek FAF 18UM REH 24U 79 JAZ,

ojf

30
tjo

2

B 7.9443 E HIFAMZOAML EX|RES progesterone=T H|I (Holstein)
(ng/m¢e)

Days after Al

Non-pregnant (N=23)

Pregnant (N=76)

0 0.18+0.20 0.16+0.18
2 0.32+0.21 0.32+0.20
4 0.68+0.25 0.71+0.18
6 1.65+0.52 1.69+0.43
8 2.71+0.68 2.88+0.69
10 3.42+0.80 3.50+1.08
12 4.15+0.96 4.21+0.92
14 4.88+1.07 4.79+1.99
16 5.26+2.08 5.49+1.24
18 1.82+0.76 5.41+1.30
20 0.66+0.54 5.01+1.25%
22 0.51+0.42 3.86+1.473%
24 0.34+0.25 3.81+1.283%

¥ Means significantly different at P<(0.01 between non-pregnant group
and pregnant group.



H Aol A8 progesterones =¥t #H-W2 {99 ot &, /¢
(Holstein) +gle] €87158E ¢ + AAth

83 progesteroned] Fx &R} FA FY MAE dig &X
Folxe ENdzes ® 73 P

FRAE 18YAA 24doxe] e D X {FolA 9 progesteroneTE
o] ®ist Zol ¥WA %1 YYdre 3.0ng/meoly, BAFAME
Ong/meoldez yey gAez AHFHUY 7658 ddez F£IF
609-¢ AFsd AFPA A 72F7F JAeZ AAFHo JNYA
gEe U7%oIATt. AFT EUHA] FAF 69F7 B BEwslg F
T 69FE HF JAGH ADE&ES 90.8%°lAUth

olgte HMx2 F£AF 20d °lF ¥H ¥F Ee BARFY pro-
gesterone¥ =7} Ing/meoldtolAY R A9 AL Holstein, FH¢-
o Al olFe HAHAL ETAF NE IAGAE Hgaloe=
s g4 JANGEL "¢ $eE ¢ F AU

G599 progesterones® AAe ¥Y Ee FFAAM Hode o
& ¥A JvEyg FRGAAAE dddAe 0.32x0.12ng /me, ZA R
A= 0.18+£0.201A] 0.16+0.18ng/me 22 tae Aolv AYJey #F
AF 1697MA€ QoA oA Z {4 de wWsle Y9AZ,
B AAZAAM B F gduoh F#3F 18Y olF XHe JAEH 8¢
Aol el wWstel zo)7b 3 progesteroneyF Lo W3le] H-Ble
fofriel Ze FAE vl FZAAMY Aol oz IEHQ
H-del doiME 2SS ¢ F AAHN=ZHE 9 F=R).

2]

M

ey
wE

4y
oXx

3. AT|ZEE2| progesteronesTE B3l Holstein)

Y7178 wE progesterones T WIHE HopEr] st Jal



——non-—-pregnant group
= 8= pregnant group

Progesterone concentration {(ng/ml)
w

0 2 4 6 8 10 12 14 16 18 20 22 24
Days after A.l.

Ozl 9 AlE % dHgAFoIMel FSEE 24UNX|e] "€X[wE2| pro-
gesterone =T H| 1 (Holstein)

o 98 YUSE HHoz = JUARE ool 1Y BHezd
o W(¥F A8 BAFAMY HAe E 83 Pk

27 QAW olo] Yol © A9 Holsteino] HE Y7
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8. 2AMT|ZHHoll W2  Progesterones T8 E(Holstein), (N=28)
(ng/m¢e)

montk]ls 1 months 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months
sample

Serum 4.2+1.21 3.9+1.42 3.6+1.25 4.1+1.83 7.1+1.12 7.241.24 7.1+1.24 6.6+1.83 7.2+1.88

Skim milk 3.8+1.18 3.4+1.28 3.8+1.5]1 3.2+1.02 8.2+0.98 6.3+1.26 57+1.42 59+1.53 6.6+1.46

Z7] YalAGo] olo] YAlo] H #A<Lel Holsteino] Wit <JAlr)zH
el Wid EAHE HAS Ade JA7IZkel ZEAEF+E  progesterone
FE7H Flste AHE EIou 59 % REEe A9 dAY F
€ AAFE ¢ F AU AH {HFAAMY Aole YA e
2EE EAeU ANREA 4F O 8M5EE € F A}

S
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s
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o
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3| 5 AfEf

TUF 10YFH 90Y7A BARKFS progesterone(P4) s =& 9
g 7] 53 B2 progesteroneF Lo AEAl7Ie o]Fe wWE & AN
AF71e) 2E oRe HAFHPAL 1A w2t BEFIATHE 9.37=R).

EUE 209 o)A progesteroneEE7F Ilng/meolAdow AEsEt
ol FHAJA AFI(LAF/N)E vepd Type I (FZY)de 68%F
T 10F2AM 147%, ¥UF 219%E 60" Abelo progesterone’s &= 9
F5(Ing/meold)el ol A AF71€ Yebd Type I(RAIH)E
9F2A 57.4%, ¥TE 209 o]Ho| progesteroneF =9 A5 (F7}) ol
ARNey olF Ing/meoldzE A% AEHUsE 504 olF AN AF
718 Jebtd Type MUEEME BRELER)S 6524 88%, EIF 40



E 9. Boigel Uavls SSAEE0 T2 H-El(Holstein)

Tvpes Pattern of P;* No. of cows  QOvarian states No. of cows
P profiles (%) (rectal palpation) (%)
Normal 10 (14.7) Normal 10 (14.7)
i Cycle delayed 39 (57.4) inactive ovary 39 (57.4)
o Cycle ceased with 6 (8.8) l-a inactive ovary 4 (5.9)
low P4* ‘ [I-b follicular cyst 2 (2.9)
Cycle ceased with Persistent corpus
I\ high Pa* 3 (4.4) luteum 3 (4.4)
.. V-a inactive ovary 8 (11.8)
v Acyclicity 10447y 4 eollicular cyst 2 (2.9)
Total 68 (100.0) 68 (100.0)

* P4=Progesterone

o olyel] progesteroneFx Asol AUAX AFUI7 ABE F 3
ng/meolgegd &AL AFre Ldglel A A&He Type
IV(EEd AfEER)E 352A 4.4%, 9% 0497A= #AFY F
Eol A Y} progesteroneFE FHA Ing/meolFoE A5EHA
2ud Type V(EAHE)E 1052A4 14.7%°13Ath

o4z zol ETFEL dAI|FIE AR FLE FEI e
Aoz WdosHY B o B AMAAAY FIUF FFHo| HaeH A
o8 AzZtdr

A 44d 3 0F

a9 27 QARG WPoz FUdME U¥Pol FFHAL HIo
t ozemddel 9Fse MAFn b 4%l Ao ofslde B



S AYH £¥L 9Fe EEolZ "ol ARHAY AL A9
AL Al oHFel B verl HIZdde A &F71ed Ag
2 29 Hfs¥ES IA FAHATIZ Ade vWdE WHFde 23H
FHEG Frhle FAd Aok ol & oA WGl 3t
HHE Fo AMLHE FFAI7] fEMe BRUFE mE Aldud
& Ee AT o¥E Z7d Fohle] =7 A8, FHF
I H=E mE Aduld Hox FAHF 208 ol Lohol ¢
AHA %L Aee AE3] Arld dges o] s7dEM)
s+ AFd  FHEL AIYFAME AHALALAAAM=E o
50—60%, 71 33l e 70-80% AHEolZl wWEo AHige AL Ho
T 40% Rxze dAUFH)HA e Aoz AZEd HZE mE
Aol A ARE AN FHEA ¥ dd dEixde o9
9de Hotstd e d AHAE o &3] AFFE HAGe Aol
THEF A (TF)E Fole AEHol Hrth

ditdeg xBY FoYrtY FHAFZAAM 93 49 JAAGE F3F
T 408 HAF(AAE 409 olF)2 o A7l FHHA Fe& Ao
FHEgE A FHLE EUFE 60¥ olF7t €tk

HZde IHIdME od7ld digd dPez e Jo T £
o] progesterone ZTEE ZFo] ZHINTPAMT wl§ A} Aoz &
AL Qo] ole] RS LA Fdd A J4g Aoz FA
9o, ¥ oiyzgt ¥ Ee $FF9 progesterone FE9 I
dad ZAY ZFe tsg F Yo BUF dAUFY JELHE
getst=doe ol&sx Ut
A9 WMAF7|F progesteroneFEE AL o], Az FHF ¢
SN el wEA kel o)zt glou Aoz dad 75 #A

tlo

e



o EAFT O /FANe g3, ¥3 2 ZARAIHE L0ng/m
2, 2%FdAMe 3.0ng/me 2 FUEBIIAM= 30.0ng/meE JIEL
= sz A

Progesterone 3 58 £3st 27] JUAWE AAE W 2 AAA
e HAASe) RS HA Huse g WHFNZ Eoity
N E Gt A4 249E 3T 192426 YwHoz A
Tt gAe ARAN  dehd st el ¥ @ @XRFY
progesteroneF =& 9§ 27l JAIGY JFsAZIE HES] A

sl HjYAl$- AALE dAdez2 FAHSE 24U7A] progesteroneF T

tl

239t FRF 2093 24Y9l progesteroneF T H| YA S =
1.0 ng/mg o]3<A HHA JALE 3.0 ng/meojFez Yeht &
BIEAE FRBE 20—-24Y Alolol EAH{F progesteroneF T 9
71EXE 20 ng/mee2 ¥ W =7 JAINDY rbedel #AHAU
. ol ZAAE EWE FHF 20¥9 progesteroney=E FH 5o
Z719AAGE AAE oo o AELE FEF 6044 FHZFAE
Al g3 Az B dFdAMe MR EZETZEC] 90.8%, HRMEYER
Brase 100%2 Jergoh. ol FlAolA 19—-249  Ale]dl  progester-
oneF =& ¥ JAGe AL JANFEIIEE 80-97%, o
AZAHXIGE 84—-100%°1AUth= B FAME AdFH oAUt

Progesterone’s =23 o] 2|3t JAYA AGFgo] 100%7F AH=
Jdozes HWAFZIZE 184 olstolAv 249 ol 2 WAFLH
WARF7], FEHE R BABE, =iy AYIIB ReKkE  Folzt
X2 ok ¥ Bulman® Lamminge ®9 X7)A7Y $£3E
31-599  Atelel 122 =7t Aoyl wEd, FAF FHUA BFF7)
Q1 38¥F 469 Atolol progesterones=E ¥ W ¢ FAHAE YA

Lo

o

o
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FEEEeEE =Y £ Adz BEigz Joh. B dFdMe ¢4 9w
3 wpel Zol FRZ 24U progesteronexEZAd o3 Yoz
AEHAND 765FA 457 £3F 60dol AZHA & FEHHRS
E UG o9 dJAozE HAYHA BAF, Fo e B
e Sol 2 99Y ZHolgt AZHY drld dEMde F¢HA F
A EAMel ¥ag Roz wudd

A4 ETF 60-904Yel Avx FHI wFAFEE 2 £ gQlo F
AR Rdte AeE ®el ogol An. EWUFE di9 ¥
ez FEFH oW 3 uwge] wWE HFLe BEUFE 14-209
el vEhg olFEe FYERde $T BE FANE AAN FY 4F
1€ ZA "9 asigd AdAe AdoMe ZF ddd g8 g9
715880l Rolxle ZA$7E Bk AR gFdMe EuNx 429 ¢
62—86%7F 209 oo =3 WiF-L o oF AFrs IBaYT
= HI7F dey orjde EE JEe] g, B3 wetd  zle]
7b 2o

Z3EHo] ANdHe dAe2e EuFo TEEME, BEUAYE, 9%
e, X, HMAF 2 84 Fol, WERKE AdAe dUeEE
SHEF AR MBS %A Jd FFLE AR F£H
HA @ dRMeEE B KEE 2 AW Fo Utk wIFx Bl
HE @EA7 AsiMe BUE dAVFY JENHE ZFs 3

rr

AF F ool ALY zJ ARE AAF HBE FAAA}
e Fdsoh
2 A7oAxe  YAPprogesterone s AFAlrl 2 HAZAAY] 9%

darlse] HEFHE FLE, ALY, KEHE BYELR 2 HEk
AgeERon FRstd FFPYS AA 68FF 105(14.7%), Ad¥e



395(57.4%), AAAY FNARANEL 65(8.8%), ZAAY FNFAYL 3
F(44%), ¥ F/18L 105(14.7%)Q4ch. oA Morino §°] fL4d
A BAAE 18.4%, AAVY 55.3%, AN FAFAY 23.7%, XA
F71 88 26%°lAqcte 239 A9 Hl=dHr
Progesterones=4% % ARAAIAACd g% di2AWe e
GAM BEl vt Fol AAY FIAAFE 6FF EaVIFFAN 4F,
dx o] 2%, IZAF/NAAY 3Fe EF JrFANen, FFEY
10%% 8%t d&7%AA, uuA 2% dxdFodvh ol& Mor-
ino 9 AI¥ 215F dA7FRZA 11T, dEFF 105, AAF7]
BAY 95F 55 dAVFAA, 4FE dEZToUoH IAFINA
AY 15 47N Adsto AAFHA wR44Fge B drg ¥z
&th. Progesterones =& g EUFE dAVF AAANZIE £
T3 20874 14.7%7F AAHJEH ©l& Van de Wiel §9 62
0%, Morino §9) 44.7%ste Rolt Qs

ojglzto] B AFel A}yl o BRIAE B AR dUde AN
4 FNARAY, FFNE, AN FNRAE] HA Lol BUX

ol ool EwF 90¥Y olF7A dAVHA E IEFFLE o
PE AFAzZ AZ4dd. o o= FYAHIE EURFE diFY JE
Al71d o8e ot 8<AF9 vt doew Choi & #$dA
NRCAIGEE E3la] AlKE 23 NRCAGEZA A ¥ £
Z3e] HRZAAM ETFE 2097A dA7E AAAIZIE NRCAIGERE
o % $F& 11.4%, NRCAIYEZFO FdA gL $22 0% 2
213 4097 e #z 5% 40%2 FUAEHIE BEUE da% B
AZlel A FPe oIz B up o] Ak, AN Ed o
3 FgdeHd tiEd 89 BAHE FAd FYHoAMor & o=



ojgolA & F UAe Hiet o] f, LX) 9 progesteroneF T &
AL 7] JAXDoe Fhoe FE YT JEHH 2 wF
g RBE3A sosted A 7 F A Aoz FIEHUG.

% %2 HAYHA 4FE mAs G2V H-°
et olE WFEol dAVTAHA H dEZFA JIAdF ZHolrd
ojE9 WAL xJd Hdloq ANgE HARGYHE EUFY dFo
2 HYRSS A ¥F4ANE £ dedE Ahdd.
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H 4 & HAFO So| SIS Zthoe] &8

Al1Hd A A

A9 WHAFlE fud, EdEd A B s & 39 FW
9 3UIE o2 Isd FF77E AR de HAse 4dFs71 o
* Axolx EZEFEZ A9 P e FU HIiYgw sz
W@z 1,20099 08 FA"E Aol

Ha o] Yleles ArtA 8lEe] o F EfHo=z ¥ 3l
DAL AL oA AMdeo|th. AlgH#E, AR EREe
EE A7 oldd g HAAF{A AF, T, HEH(ZEE)
o, WLAd tAEY AIZH AY, Gz A7 AT &5 Y9
T FHIoe IZE2EAY IE&E ZA BEA HI e Aoz 4Y
A el Aade BE oeigel Yk add WA F daIY
o] 70—80%% AAI}T Ue Re=z LA o WA oAsdg g3
o] AFHE & F U

g T GFF progesterone(P4) FE¢ &I di9 7S
FRe FEoE WA, JAXIG 2 FAFAWY Ay XNs5an
o] #AF F8&7teFol HuHo] Koy ANFH HAFTLE o
7ol oA AYFEE Foz A AFFAHA Rz s 4
Aol Atk Arlees ARAHANM FE e BFEs, EA4Ed
9 AIx FE= E F Y Hd=2 AsEMe Atdye gd9xg
AH37l AL /FFES ¥ F doyd FHAHL s AsiME
A= AFE AAHop gd.



&9 2AE AHgse HWe #FE MG adzE FHJYE F
Acke e wie Bt FLEEZEA o2x FFE B 9 E
FAEA g =@E dAA soF e oAl YR EHAlA=
i o gol . FW ZA{KF 9 progesteroneF e PLAEE
FFS WA Foyd HAXsE 27 HEAMe Rode FHol Uth

9 Tl gsle REES BEMCEE F2 38 F, JmE
hE, =@M F WEHHNNEE FEIE, d¥XYFY XHJe human
chorionic  gonadotropin(hCG) %+ gonadotropin-releasing hormone
(Gn-RH)3} 7+& luteotropic A|A 7}, FAFEe =HXEoe prostaglan-
din Fou(PGF2)9 7+& luteolytic AA7F F2 AMREH7] adjZEof o)y
& ofAle] AR UM RFF o] Moo HREE TAsich
dagdFe gl AdA Fdd FE&HA KY HFAAEL 53
23EE E Adrle "d2E us 2fEd o5 g o

3} progesteroneE =& 9 FH8Ao] FZHIT e d2 Nakao S

L

& progesterone s =9t A AAA AZAFE TJAANX HAZFAAY FFA
< dxYFol 65%, FAIGFol 19% = FEFFA= 16% °IA

o BIsy g £33 GEGFE NEF oS JFFAE #A
o A=E Wddsle AL FREEQ HA] HFPAITLEE AL
ol o Fel At dadFS YIS AWF AY Edx
gl E&Hl "ol HZ M 23y FrFAdA A EAY
AZAAEE AAE F3 A9

ol TE fFFNAY progesteronex £ &A= L“—E—”Vﬂ o] gt
of MEE olyrid daAWE o HgEAe RHAAT dAM A7
¥ ARZFEAL 253 HAAMY dAYE HES F 4A g4 vt
T wHoz AA=HA Yo Y Ee #FANME  progesteroneF



EF3& 4AAstd dadFee zHEAdd g83A4 . =3 w4
Bz BUAdE F+E dB2E FEA Fodd A g s HAIE
Ao

el 32 2HEH Fx FeHugd [ AFe Iy YL
U oMy Bie A flo] BAGHCAXME dio dxe o]y
o disiM  FHAste FF WAL W xRz E&IAH )
K.

A2d AME 9 Wy

Progesterones =&l 43 daygFe ZAHIGEE A% FAFEE
= W4 75, AZFA R SAF BFAA ETFE 60Ul A=
dAF7 7 AAEHA LU F9(Holstein)o]l A dA9 7% ooz
JAE 73FE WAL RE3o 10¥ TAL=E 234 AA HAsAh
¥ e 2-9(Ha 4.8)d, dxAFe 1-6(37F 2.9)4%o A

Ae2MeE 9% 58 ¥Ye ¥FE 2o AEsAE, &
F2 BARE 77 AHEEUY. olE9 Eewd 92 AAXAARE &
A wgl wie} e wgozda ELISAZI¥o 9 A progesterones ©
Z23g FAo 4A3Arh

olgt FAlAl A F=2 RN HAz Jve WHS Mo
FAa71E ol " EEA X8 £ wgd Jale #AE I
}IA EUF 60¥°] AU: A ATV EASHA F dihe
Z1eolder ABH e 58FANA AZAA A FAsE gAE A
A& prostagrandin Fu(PGFa, Lutalyse, Upjohn Co.)& A2(X8)%
gAo]l JAFE AL AFZFFANA FFYR FHFE 29, 7Y, 159,

~ 74~



184 ¥ 21gA Zz A ¥F progesteroneFE A I} olF
o] dAH#e] AAE FHESF Urh

AAAA 2 AAAA AR d¥E@Foz Fow A= gonado-
trophin releasing hormone(Cystorelin Santofi, Animal health, Inc)
200xg2 2 AHeEldtad olF wAo] AFE MAs A% FIFE WY
o2 3l 9A] ¥F progesterone¥E FAjz YA AL, ol9f
= drg wAF719 #A Qo] progesterone reduced insert devices
(PRID, Sanofi, Animal health, Inc)E& ZAuUd AUsd F 114xq
AAYL FAl PGFaE FARIY @o] AFE MA A A%
T WyoRdo HAs

o] 9] AN E olAAFHA e TES =AY Tz
Wste AMdte FF wAF) f, &9 uFg 7z A82 &3}
7] st =3FeM =" @¢ 507 FANE & =35 o
28 A AFHA SAFHA FFd oo} 10% formalindfe] A
# paraffind¥{-& A3}sle  hematoxylin-eosin(HE)gA & AAS F
A7 sk

A 3d AFE}

FAFAA  AZAAL Z progesteroneF =& oA 109 Ao
AAste, progesterones e ¥FF GAFAM 1ng/meoldE HFP
A2 AARY BE dEe] AT ASE GEYFOE uad o
78 32E:x AAHA @43 AT 9A FHI FHeld daIEF
A2, A3 GARKNAe progesterone¥ Tt Ing/meoldoez AF
A A 3Fol EAY AsE FAYFToE, FA EAF Ave



drgAzE A A RGN X3 oA 2 progesteronesE =
¥ 103 7t

L

H 10. HGAEYHo| WZ ProgesteronesT B3} (Holstein)

Progesterone concentration (ng/m¢g)

Classification No.

Serum Skim milk
Inactive ovaries 38 0.34+0.03 0.29+0.03
Follicular cyst 13 0.62+0.08 0.58+0.04
Luteal cyst 12 3.82+0.43 2.98%0.36
Persistent corpus luteum 10 3.93+0.86 2.87+0.30

Wil A it ¥AF progesteroneFEE 3 (A)Y 10
YdFaA A7 FHAANA  zZtzE 0.34+0.03ng /mL, 0.37+£0.05ng /m¢@,
d¥FFolA  3.82+0.43ng/me, 4.02+0.68ng/me, <FFIANAN 3
93+0.86ng /mg, 3.88+0.95ng/meoz AWl i zdRdo] 7}
FE ¢ & dAJey 7 FHEd Mg AAAEH 109 FAA
gL E £ UdiH.

YA f+59 progesteroned v YA ¥t i Fade FY
< YEstey FEFEAdAY W¥HEes E 4 jIdth

A K%9 progesteroneT = 39 104 FoAM G FAH A A
Z}z}  0.29+0.03ng /me, 0.36+£0.06ng/mg, FEFFA  0.58+0,
04ng /me, 0.61+0.07ng/me, ZAFZoA 2.98+0.36ng/me, 3.01+
0.38ng /me, <FFFAA 2.87+0.30ng/me, 2.47+0.4Ilng/mQoE
Y2739 progesteroneg M3 HA Fe AFE dehlo] ZhExd
e #8o] FEHFE ¢ F UNSY progesteroneFEEHA] o3

olr

Lo
E



dadydd g EeAM 53 FAEGFTH IFEIAd Aee AF
HAAHE Bz 9oz FAd #83d 2 AFYE A w¥d F
A& Aoz AzZEHAUC

o WAoo qFd FTEA FAF 2Ho] AHY A 58F
oA dWalA JAZ(N=31F)3 HJAF(N=27F)dM9 FHA(D-0),
3% 2d(D+2), #8%F 79(D+7), #3F 154(D+15), +£IF 18
d(D+18) % FAZFE 21d9(D+21)d4 9 YA progesteronex == H
113 Zgkeh

2. AR R HANURIOMe sFU2R FH FHFE 2U7X|9
Y&z Hw(ER)

JAlg® D-0SE D+2SE D+7SE D+15SE D+18 SE D+21 SE

Al 0.21°+0.51 0.05°+0.24 1.81°+0.42 5.25°+0.73 5.75°+0.57 6.12°+0.25
o] 9J Al 1.09°+0.412 0.45°+0.20 2.54°+0.38 4.35°+0.66 1.54°+0.54 0.64°+0.23

x P<0.01

dAFe FA3ZGU ¥A progesteronexEE  0.21+0.5lng /me o
HRou  vigAFeME 1.1+042ng/me o JAFd  HSAE
Ing/meoldoz Esit

dAZAME FHF Aldol ZAAHe welr progesteroneFr = F
e 2 7 AT #F F 188A¢ds 58+0.57ng/meE  YEhio
F3F 219AA AKde AL E F A=Y 10.3=F).

v ugAzolME £HF 159M7A9)  progesteroneE  EA o)A
= 3A zAort Ao HFE 2Y A9) FAHEF 18¥dAe  AA
Zpol7b ANATH(P0.01). olgt 22 AL F£HEFE 21YdAe JAF
st B o & Holg HHPoY AL vhIsFRQHPL0.01).



preghant group
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Progesterone concentration(ng/mil)

2 Y
‘ )

1 . ~ hd - - ) hd ~

T T - .

"

. - . . ,

D~-0 D+2 D+7 D+15 D+18 D+21%

Days after Al

a2 10, YAZ Y H|QAAIRO|ML B progesteroneSE H|m  (EH)

WA o] geo] g HNB(EFEA H)FE JAZd UF FRL=E
BE $£3F 214 Alole] ¥R progesteronex T F 123 72 9trh

I 12 MFoAMe E2X So{gHol| CHSt 8H progesteronesT=HSH(SHE)

e85 D—0 D+2 D+7 D+15 D+18 D+21

GnRH 0.05+1.24 0° +059 1.19°+0.89 563°+153 6.64°+1.14 7.01°+0.54
PGF,,  045°+0.72 0.06+0.34 0.93+0.73 4174125 451°+1.02 6.44°+0.44
PRID+PGFy, 0134053 0.10°+0.25 3.30°+0.52 5.95°+0.97 6.10°+0.76 4.92°+0.29

% P<0.05

GnRH(N=15), PGF2a(N=8), PRID+PGF2a(N=8)%dF B% 3



& 2971x]+ ¥# progesteronex =X+ 0.lng/mg FFSZ  vf$-
@tk 3 7dAde EEAA g FE9  FHole AUy
Ing/me] ZH&AY Ing/meoldez Aesdid. +3F 159A
T 4ng/meojder © ol FvEe F£AF 18Y, 2197tA A9

Ze FELE FATE ¢ F ARHz=ZE 11 F=x).
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a8 1. AT E2H FoidHo| st X progesteronezsTH S

GnRH, PGFz ¥ PRIDEZ AzF @A AFE MAZAAe 0
dAFZAN FHLE FH FEF 21971A9 ¥R progesteroneF =
M E 133 23t |

E 1304 & # e uk Zol PGFa F92F(N=8) ¥ PRID
FAZ(N=3)dlMe 399 F%F progesterones =7t Ing/me ol
2 %I GnRH FAZ(N=16)oA9 ngALZdMEs wi¢ ok



E 13, 0| AIRZ0 MLl E2H Foidol it 8ZF progesterones T3
(ng/m¢)

A e F& D—-0 D+2 D+7 D+15 D+18 D+21

GnRH 0.01°+0.78 0.04°+0.37 1.96°+0.73 3.45°+1.25 1.63°+0.93 0.39°+0.44
PGFy 22324059 1.22°+0.31 0.80°+0.52 3.74°+0.88 1.54*+0.69 0.28"+0.33
PRID 1.04*#0.78 0.11°+£0.37 2.85°+0.73 5.86°+1.25 1.46°+1.14 1.24°+0.44

FARAE 74d9M e Zng/meAZTE JALFAAe progesteroneFE EH
23l  QJALTdd HEAde tih ey £3F 18YddAM e
2ng/meoj3tz WUk, FAF 21YdMe EF Ing/meojstz ¢
W (g 12 F=).

» (2}
T

N
-
]

Progesterone concentration {ng/ml)
w

0-0 D+2 D+7 0+15 D+18 D+21
Days after A.l.

g 12 ojAMRToAMel E2H Fo{dHol Cist 8F progesteronesT
H3t



TN =HE 9 50FANMY FEAAMe ZHFH Fxe W
stol Wi 2FE 8%FE FYYEHY dEAXNY o]zt E(secondary
follicle, sf)$} A4%3d¥(Graafian follicle, gf)2 X& ALd¥ol g=
(Fa)dAe] A7 AJdert d AsdEe 7H3A, A "H3Y
st Agzzoez NE WA (corpus albicans, ca)$t HA A2AL,
HAYFE} AFAE deld R F DAV dFEAT o] o dax
o WEREA R dRYF, FAIFY dx odF EA HAd

&9 5055 1594 #AY-¢¥ M FEE(granulosa-theca cell tum-
or)el wHAE B F£ Yo wWAFgLo] oM AAHZ FFAHQ
A Adlxe =23, JUdHA AYo] olFogxorggs HAH3 =4
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Legends for Figures

Fig. 1. M-+ el MEZZE(granulosa-theca cell tumor)
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Fig. 2. 2}gl-Hxzat M|ZFE(granulosa-theca cell tumor)
Fig. 18] &diazdes Ay & dxd JFAE 3y MESL
w3 USE ¢ £ AUt HEGH, 200X
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