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Table 2-1. Main steps of biological assay methods

for determination of estrogen in blood plasma

1.

Extract with acetone and remove protein

by centrifugation

Reextract with ether and remove protein

by centrifugation
Evaporate an aliquot of the supernatant
Dissolve residue in propylene glycol

Evaluate by vaginal smear test

t
v

Table 2-2. Main steps of biological assay methods

for determination of gestagen in blood plasma

l.

1

Extract with aceton and remove protein

by centrifugation

Evaporate an aliquot of the supernatant
Dissolve residue in sesame oil

Inject into the uterine horn

Evaluate by histological examination of
endometrium
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'Fig.2¥1. Ovarian changes and level of plasma estrogen

and gestagen in the cow during the estrous cycle
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Flg. 2<2, Oyarian changes and level of plasma estrogen

énd;gestagen in the cow during the estrous cycle
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Ovarian changes and level of plasma estrogen

and gestagen in the cow during the estrous cycle
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Table 3-1-1. Main steps of the fluorometric method

for estimation of estrogen in blood plasma

1. Add 6,7—H3—estradiol—17P to plasma
2. Extract alkaline plasma with ethyl ether ( Short“) )
3. Remove fat by cold centrifugation ( Zander & Simmeryn )
4. Wash ether with alkaline solution
5. Separate phenolic and neutral fractions by partition
between benzene - n-hexane and H30, 1.6%NaOH
6. Methylate each fraction with dimethyl sulfate
7. Extract each fraction with benzene ( estriol ) and
n-hexane ( estrone and estradiol )
8. Separate each fraction by alumina (deactivated with
8% of water ) column chromatography
9. Count radioactivity by checking loss in the process
10. Measure each fraction by fluorometry in an Ittrich

reaction
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Table 3-2-1. Main steps of the fluorometric method

for estimation of progesterone in blood plasma

Add 7 H3—progesterone to the plasma

Extract alkaline plasma with ethyl ether < Short®) )
Remove fat by cold centrifugation ( Zander & Slmmer”))
Isolate free progesterone by thin layer chromatography
lst system+-+---n-hexane : ethyl acetate ( 5:2 )

2nd system.....benzene : ethyl acetate ( 2:1 )

Reduce progesterone with 20p-hydroxy- ~steroid dehydro-
genase ( Molen & Groen s) )

Purify 20p-hydroxy-progesterone by thin layer chromato-
graphy ( solvent system : same as shown in step 4 )
Count radioactivity to check loss in the process

Measure 20p-hydroxy-progesterone by fluorometry
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Fig.3-1-2. Fluorescence spectra of estrogen
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3-1-3. Blood estrogen levels in a cow during estrous cycle
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Fluorescence value
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" Fig.3-2-3. Excitation (I’)" and emission (II)

spectra of 2 0p~hYdrdxypr§ge sterone
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Fig.3-2-4. Concentration of plasma progesterone

of four cows during the estrous cycle
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Fig. 4-1-1. The procedure of estrogen radioimmunoassay

blood plasma 8 ml
estrogen-3H 1,000 dpm

ether extraction
wash with water

dry

Sephadex LH-20 microcolumn

chromatography

standard estrogen each estrogen fraction

1/2-3/5 1/2-2/5

assay recoverz

estrogen—3H 10,000 dpm

dry

incubation with diluted antiserum

counted for 3u

room temp. 30 min.

50% (NH4) 2S04
room temp. 10 min.

supernatant

counted for 3u
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Fig. 4-2-1. Procedure of progesterone radioimmunoassay

plasma 0.025 - 0.03 ml
eLher extraction
wash with water
dry
i

assay

p%ogesterone—3H 10,000 dpm
dfy .
incubation with diluted antiserum

50% (NH4) 2504

supernatant
counted for 3u
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Fig. 4-3-1. Procedure of 20p ~hydroxy-progesterone

and 17d -hydroxy-progesterone radioimmunoassay

plasma 1 - 2 ml

20p -hydroxy-progesterone and

174 -hydroxy-progesterone-3H 1,000 dpm
I

ether extraction
wash with water
dry

Sephadex LH-20 microcolumn
c?romatography

20p ~hydroxy-progesterone and
lZd—hydroxy—progesterone fraction

I ]
1/2 | 1/2

assay recovery

20p-hydroxy-progesterone counted for 3H
or 17« ~hydroxy-progesterone-"H
10,000 dpm

.
dry

incubation with diluted antiserum
|
50% (NHy) 2S04

centrifugation

supernatant
counted for 3u
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Table 4-1-1. Cross reaction of estrone-17-bovine serum
albumin antiserum with various steroids

( dilution of antiserum 1 : 130,000 )

e ——— eSS e A o ST S
e e e

Compounds % Cross reaction
Estrone 100
Estradiol—l?p 61.5
Estriol 2.2
2-Mthoxyestrone 0.1
Estrone~sulfate 1.5
16-Ketoestradiol 8.3
l6-Epiestriol 22.6
Estriol—gluéﬁronide_ 2.0
Testosterone 0.2
Androst-4-ene-3,17-dione <0.04
Progesterone <0.04 .
174 ~-Hydroxyprogesterone <0.04
Cortisol <0.04
Corticosterone 1.0

Diethylstilbesterol 0.1
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Table 4-1-2., Cross reaction of estradiol-6-bovine serum
albumin antiserum with various steroids

( dilution of antiserum 1 : 50,000 )

Compounds % Cross reaction
Estroneb _ : 3.20
Estradiol—l7p 100
Estriol 1.77
2-Methoxyestrone € 0.08
Estrone-sulfate 8.00
l6-Ketoestradiol 0.80
Estradiol-17d4 0.80
16—Epiestrioi 5.33
Estriol-glucuronide < 0.08
Testosterone 0.29
174 -Hydroxyprogesterone 0.08
Cortisol _ < 0.08
Corticosterone £0.08
Pregnenolone £ 0.08
Cholesterol £0.08
Androst—4—ene—3,l7—dione ' 0.44

Progesterone : <0.08
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Table 4-1-3. Cross reaction of estriol-6-bovine serum

albumin antiserum with various steroids

m—— wo—
—

-

( dilution of antiserum 1

30,000 )

B . — ="

Compounds % Cross reaction
Estrone < 0.08
Estradiol—l?@ 0.52
Estriol 100
2-Methoxyestrone < 0.08
Estrone-sulfate 32.5
16-Epiestriol : 4,33
16-Ketoestradiol < 0.08
Estriol—glucﬁfonide 0.41
Testosterone € 0.08
Androst—-4-ene-3,17-dione ’ 0.13
Dehydroepiandrosterone {0.08
Progesterone <0.08
174 -Hydroxyprogesterone £0.08
Cortisol A <0.08
Corticosterone ' £0.08
Cortison £ 0.08
Pregnenolone <0.08
Cholesterol. <0.08
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Table 4-1-4. Accuracy of the radioimmunoassay

Estrogen Amount of Value Coefficient

examined  estrogen* obtained . of variation
Estrone 0 P9 1.8+ 0.9P9" s50.0°%
10 12.5 £ 2.0 16.0
20 21.8 + 2.5 11.5
50 55.0 £ 4.7 8.5
Estradiol . 0 2.9 £ 1.7 58.6
' 10 12.9 + 2.3 17.8
20 24.0 £ 2.9 12.0
50 55.6 = 3.5 6.2
- Estriol 0 14.4 + 2.9 20.1
| 10  23.7 % 3.2 13.5
20 32.9 £ 3.5 10.6
}50 66.7 £ 4.5 6.7

* Dissolved in 8 ml of distilled water
*% M X S.D. {(n=7)
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Fig. 4-1-2. Chromatographic pattern of estrone,estradiol-l?P

and estriol in Sephadex LH-20 microcolumn

( 3H~Estrogens )

dpm

Estrone
o
Solvent system
Benzene : Methanol
( 85 : 15 )
Estradiol—l7p
A
° 0
o
Q
Estriol
o /0'6\‘
o \,
/P /f // \q\
)
U] (] -]
(] e’ \ ’/ \
/ -Q-avc .\
Q—."’?’.‘. > P < 2 3 ?-o
1 2 3 4 5 6 7 .
Effluent ( ml )



(103)

Fig.4-1-3. Standard curve for estrone

dihﬂjon of antiserum
1 : 130,000
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Fig.4-1-4. Standard curve for estradiol—l?P
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Fig.\Lf4)5. Standard curve for estriol
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Fig.4-1-6. Peripheral plasma estrogens levels
in cows during the estrous cycle
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Estrone—o= , Estradiole—e= , Total estrogen wegem

Fig.4-1-7. Peripheral plasma estrogéns levels

in cows during the estrous cycle
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Fig.4-1-8. Peripheral plasma estrogen leyels
in cows during the estrous cycle
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Fig. 4-2-2. Standard curves for progesterone
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Table 4—2—1. Cross reaction of progesterone-3-bovine serum
albumin antiserum with various steroids

( dilution of antiserum 1 : 40,000 )

R e e e e

Compounds % Cross reaction
Progesterone 100
Sd—Pregnanediohe : 42.6
20d -Hydroxyprogesterone ' 6.73
ll-Desoxycorticosterone 6.60
20f-Hydroxyprogesterone - 1.89
17d -Hydroxyprogesterone 0.89
Pregnenolone - V 1.46
l1-Desoxycortisol 0.06
Corticosterone < 0.06
Cortisol ¢0.06
Cortisone <0.06
Aldosterone ' <0.06
5@~Pregnanediol <0.06
Testosterone , 0.17
Androst-4-ene-3,17-dione 0.15
Dehydrepiandrosterone 0.06
Estrone _ 0.06
Estradiol—l?ﬁ 0.06
Estradiol-17d 0.06
Estriol | 0.06

Cholesterol 0.06
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Table 4-2-2. Accuracy of the radioimmunoassay

proges-— values of coefficient
vehicles terone of
added progesterone variation
P9 pg* 3
distilled 0 6.60 £ 2.81 42.5
water 20 26.90-% 5.12 18.9
( 0.1ml ) 50 55.80 * 6.84 12.2
100 98.70 * 7.32 7.4
bovine 0 109.3 ¥ 25.3 23.1
blood : +
plasma 50 166.5 24.5 14.7
: +
(0.05ml) 100 205.0 £ 26.5 12.9

*M £ S.D. ( n=5 )
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Fig. 4-3-2, Standard curve for 17d—hydroxy~progester9ne
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Fig. 4-3-3. Standard curve for 20f-hydroxy-progesterone
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Table 4-3-1. Cross reaction of l7d-hydroxy-progesterone-

bovine serum albumin antiserum with various steroids

( dilution of antiserum 1 : 15,000 )

e ]

Compounds % Cross reaction
17d -Hydroxyprogesterone 100
Progesterone ' . 7.85
204 -Hydroxyprogesterone 3.23
54 ~-Pregnanedione 1.96
1ll-Deoxycortisol 0.88
1l1-Deoxycorticosterone 0.66
‘Pregnenolone _ - 0.52
Androst-4-ene-3,17-dione 0.25
5f-Pregnanediol £0.08
Corticosterone <0.04
Cortisol » <0.04
Aldosterone _ £0.04
Testosterone ‘ < 0.04
Dehydroepiandroéteroné . <0.04
Estrone " - <0.04
Estradiol-17f <0.04
Estriol 0.04

Cholesterol ) £0.04
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Table 4-3-2. Cross reaction of 20p-hydroxy-progesterone-

bovine serum albumin antiserum with various steroids

( dilution of antiserum 1 : 10,000 )
————-_—'_——————————-———_._'———‘—-‘_—-——_—_‘—'—;-_____——_

Compounds % Cross reaction
20p-Hydroxyprogesterone 100

20d -Hydroxyprogesterone 1.69
Cortisol ¢ 0.02
Cortisone £0.02
Corticosterone £0.02
11-Desoxycortisol . 0.02
DOC . 0.45
Aldosterone {0.02
11-Dehydrocorticosterone . £0.02
Pregnenolone ‘ £0.02
Progesterone | . 1.04
17d-Hydroxypregnenolone < 0.02
17d-Hydroxyprogesterone £0.02
Testosterone 0.05
Dehydroepiandrosterone 0.04
5d-Dihydrotestosterone | 0.02
Androstenedione 0.12

Estradiol-17p ' {0.02
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Table 4-3-3. Accuracy of the radioimmunoassay

W

Gestagen Amount of Value _ Coefficient
examined ‘gestagen* obtained of variation
rg ‘ pg** %

20p-bydroxy- ) 2504 £ 300 105
progesterone 50 60.3 + 5.3 8.8
100 113.0 £ 9.2 8.0
0 5.2+ 1.9 29.2
l7d-hydroxy— - 20 25.5 4+ 2.5 9.8
progesterone 50 63.5 + 3.8 8.8
100 122.2 + 8.8 7.2

* Dissolved in 1 ml of distilled water
** M + S.D. ( n=7)
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Fig. 4-3~4. Chromatographic pattern of progestins

in Sephadex LH~-20 microcolumn
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Fig.4-3-5. Steroid concentrations in peripheral
plasma of a cow during the estrous cycle
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Fig. 5-1-1. Peripheral plasma estrogens levels
of cows in early pregnancy
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Fig.5-2-1. Peripheral plasma progesterone levels

of cows in early pregnancy
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Fig.5-3-1. Steroid concentrations in peripheral plasma

of cow in early pregnancy
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Fig.6-1. Levels of plasma estrogen and gestagen
in infertile cows following insemination
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Fig.6-2. Levels of plasma estrogen and gestégen
in cows during early pregnancy
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