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SUMMARY

The study was carried out to find out the changes of the sex hormone levels in the milk of
Holstein cows during the reproductive stages such as the estrous cycle, pregnancy and peri-
parturient period The FSH, LH, estradiol-178 and progesterone from the milk samples were
assayed by radioimmunoassay methods.

The results of this study were summarized as follows:

1. The levels of progesterone and estradiol-178 were similar among inter-quarters, but they
were higher in after milking than before milking times, with no statistical significance.

2. The milk progesterone levels during the estrous cycles reached a peak mean level of 3.55 %
0.26ng/mpat 15 days after estrus and they did not show any differences among the length of
estrous cycles. The estradiol-178 levels during the estrous cycles showed a peak level of 36.40+
2.38pg/mfat estrus, and decreased(17.2010.46 pg/mgto 18.65% 1.26pg/m£) at luteal phase.

3. The FSH levels during the estrous cycles ranged from 2.2530.23mIU/mf to 4.35%0.24
mlIU/m £ showing significant changes. The LH levels during the estrous cycles gradually increased
and remained a peak level of 10.90+0.36mIU/mg from 20 to 25 days after estrus.

4. The progesterone levels during the pregnancy were decreased from 30 to 60 days after
artificial insemination, and thereafter continuously increased until 240 days. The estradiol-178
levels during the pregnancy were 24.56+1.19pg/m2 at day 30 after artificial insemination, and
increased rapidly until 180 days. The levels were again decreased by 26.17+3.03pg/m£ until 210
days and markedly increased by 68.00%8.70pg/m¢ until 240 days.

5. The prolactin levels during the pregnancy were 31.271+2.31ng/m# and 42.60+2.37ng/m{ at
day 150 and 240 after artificial insemination respectively. The LH levels during the pregnancy
reached a peak of 27.47+7.90mIU/m¢g at day 30 after artificial insemination, and thereafter gra-
dually decreased.

6. The progesterone levels during the periparturient period reached a peak of 4.6130.34ng /
m¢ at day 3 prepartum, and thereafter gradually decreased, and showed 2.05+0.60ng/m¢ at day
7 postpartum. The estradiol-178 levels during the periparturient period showed high level from
207.23%6. 04pg/mg at day 1 prepartum to 239.90+13.90pg/m¢ at day 2 prepartum, and thereaf-
ter began to decline and reached 51.87%1.72pg/m¢ at by 7 postpartum.
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7. The prolactin levels during the periparturient period showed relatively higher level at the
time of parturition. The LH levels during the periparturient period ranged from 6.32+0.32mIU/m#
to 13.90+1.37mIU/m ¢ showing significant changes.

8. The progesterone levels (4.61+0.8ng/m@) of the pregnant cows were significantly higher than
those (1.84+1.4ng/m#) of nonpregnant cows. The cows of artificial insemination from 61 to 90
days after parturition showed higher progesterone levels.

9. During 20 to 25 days after artificial insemination, the accuracy of pregnancy diagnosis from
milk progesterone levels were 94.4% for nonpregnant cows(<2.3ng/mg), and 75.0% for pregnant
cows (23.2ng/mg). The average overall accuracy of pregnancy prediction for nonpregnant and

pregnant cows 83.3%.
10. The results obtained this study suggest that the understanding of the endocrinological mech-

anisms by means of milk hormone analysis during the estrous cycle, pregnancy and parturition
would give the basic information needed for increasing efficiency of reproduction. This study would
not only provide an accurate method of the early pregnancy diagnosis by milk progesterone levels
but also contribute to the research of providing the method of detecting of FSH levels in  milk,
which was difficult in blood serum.
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1955 21~220-¢ 2.16+0.1ng/mol et A,
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olgictn #W&sE L, Smith®¥ (1975)& R¥Hl
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Desjardins % (1968) 3+ Wettemann® (1973)°] #t
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A meh Fite (14. 1ng/me)ell 4 A3 F2 K
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ARE Y2 REM) T2 AR AL B
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(2) kel ERELBEHA
@ FEF ¥ PEILEER
FUEF 2 MELETI MAEE ] BER
Bk 21~2286) MALsEE
@ BiHAW

-13-



Table 1. Experimental design

Trials No. of cows

Hormone assayed

Inter-quarters and
g ¢ 10
milking time

Progesterone, estradiol- l7fﬁ

Estrous cycle 10 Progesterone, estradiol-178, prolactin, LLH
Gestation period Progesterone, estradiol-178, prolactin, LH
Parturition period 5 Progesterona, estradiol-178, prolactin, LH
Pregnancy diagnosis 42 Progestergne
Rio] I ¢2%¢ 0, 3,5, 8,10, 13, [ Milk sample 100 £ J
15, 20~25H0] A #AFALA, oz B !
Mol Q: Mtks Bio] aiztx AFQCh udd 100 @ tracer soll'ution J
@ e IR -
SE% 08 MWO2 30, 60, 9, 120, 150, :::::00#2 of antiserum, except the NSB
180, 210, 240872 A3t T
@ Sk | Add 40048 buffer P ]
FeEE 3 BAYEH S&kE 7 A7x 88 % I .

Flal oot
® HuEzZn

MR 2B 1 BEA BE% 20~25Hq)

& & HILskgrel.
2) ¥+ Hormone4 Radicimmunoassay
(1) Peptide Hormone®| Radioimmunoassay -

itk 2229 radioimmunoassay #5-& Heap
%(1973) 9] HE:& FASHY £, peptide hormone
o} g Hke Fig. 13} 2L flow sheet?] AR
o wte} #Alestgdel. W, K I 100u8,tracer
solution 100u£ 2} antiserum 100u¢(NSB tubes+
Bxst), 12l buffer P 400u0E #Hmnsle &R
o] 700u€o] =A 3 +=ul, antiserumd] BWE+=
FSH 1 :2,800,000, LH 1: 1,750,000, prolactin
1 :400,000°] =5 & stqrcl. EA®E vortex
mixer & A7 % 4°Coll A 488/ incuba-
tion4lZct. o] standard curve& 7] $3l4H
% %2 standard series® [@—% ## Tl 4 in-
cubation 4] A ¢t}

second antibody& 1 :26°] HE & FMHfmslr)
%3l 10ml2| assay buffer Poll 0.4mf2] second
antibody & #HMEAT, &£ tubeol
antibody solution 100¢¢ % & FiNE # RWE tube
%< vortex mixer & 4-2#, 4 TolA 18~308%
] incubation A} %] oh-& .o BESR AN A B ARAS
5y 1,500g0] HES HILAIAA 7-counter =
bound form-% HEstgct.

second
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Vortex mix the tubes and imcubate for 48
hours at 4°C

i

Dilute the second antibody provided 1 :26
(To each tube add 100u¢ of second
antibody solution)

1

Vortex mix the tubes and incubate for

18—20 hours at 4°C
S

Centrifuge the tubes for 45 minutes at

minimum of 1500g

1] N
uoad the tubes onto a gamma counter J
L
l Calculate the results J

Fig. 1. Flow sheet fon) radioimmunoassay of
peptide hormones.

(2)#& Steroid Hormone 2| Radicimmunoessay

# steroid 32 229 BB Fig. 29 ZL flow
sheetofl =te} BESHgcl. B, steroids® Hlih
HEL 47 Yt 4 Hd I"Ci ‘H-estradiol-
178 8+ *H-progesteroned #FMis}le] vortex mixer
2 BAT % 1A diethylether 10méE st
chAl AR et oFS 1590 BiRel hEsh
o] ether® it <% =1, dry ice aceton box ol
go] ik, etherR- glass vialdl & A 50°C



Milk sample + 1 nCi H-hormone
(Estradiol 1 m#, progesterone 254g)

!

Extraction, with 10sé diethylether.
Separating 15min. room temperature

]
LMilk fat freezing, in dry ice 7

!

ether, 50°C in Brinkman

Evaporation of

concentrator

!

Redissolving dry extract, with 2, 0af assay
buffer

}
Addition, of 100uftracer and 100 @

antise rum

i

Llncubation, 4°C, 16~24 hours ]
{

LSeparation of free and bound form ]
{

Mixing, 0.2m8¢ supernatant and 10af

counting solution

!
[ Counting and calculation J

Fig. 2. Flow sheet for radioimmunoassay of
sex steroid hormones.

2 [EE] Brinkman SC/48S concentratorol] #
o] ether® 7R A7) 1, Y& dry extract & 2mf
9] assay buffer2 FEMAIA HWHDE HBEF
KEAMESE H5td 0.5ml4 2 tubed ubEchS
tracer 1004028} antiserum 10088 #Hinsle R
Eeo|l 700487t EAEER, antiserum® WE L
estradiol-178+ 1 : 56,000, progesterone2 1.

70,0000] S =& 343t EAWS vortex mixer
2 A7) %, 4°Coll 4 16~24%MH incubation
Al old standard curve® A7 Hitd £
£9] standard series¥. [B—##4 T oll A incubation
A1#c}, Free form3} bound form& 77 MEdl7) ¢
%} o} dextran coated charcoal suspensiond 0.2mf
whndte] 548 M thol 4°Cold  157F
KR chg 4°CE HHY ALTEEE 55
i 500g9] HEZ EitAlzlct EMEE scintil

lation vialol] & 73, scintillation fluid 10mé &
wnste] & . &% oS 1BER LLE RERA

- 15—

7]13L, counter (Packard, Tricrab scintillation
spectrometer, model 2450) 2 bound form<& M
&t ot

V. HSiER % %

1. PLER 9 MFLEERII progesterone .3
estradiol-1782] k¥

RMH W 2K 212206 & FEZY M
sl %2 ro] EAY AP progesterone
9 estradiol-1782] KX Table 2 of 4.8 & s}
o} o], EE{MMA Sl BIME 21~22H 9| MELATHE D
FLitA progesteronek 2| WM+ 0.710.3ng/mfl
~1.010.3ng/ml2} 1.4:1:0.lng/me--‘1.8:t0.3ng/
mé, 0.84+0.3ng/mé~1.14+0.2ng/mée} 1.5+0.1
ng/mf~1.810.3ng/mée] g1 0o, EZ, oKk
estradiol-178 Xk ¥¢] M+ 32.516.3pg/mé ~
38.21+4.2pg/mle} 34.243.2pg/ml~38.213.2
pg/mf, 34. 7+3.6pg/mé~38. 6+5.1pg/me2} 36.8
+2.4pg/mé~42.3+5.2pg/mlo] Ak, ML)
& 7B progesterone ¥ estradiol-178 K #£-& oF
Zhel e e dgov, BARMD R FLE
me] HEY £ AEs A Wk

LIES #R+E McCaughey®} Gorden (1979) 9
0.1910.03ng/mé2} 2.16+0.1ng/mék #Ex  H#¢
Y o AdedE e K¥solgdel, =3, FUEEH
B Y HIARE S22 KM 2" Hgsls o
£+ Pennington % (1976) 2] #é&ole —F = =
RIS, #FLAT(8.0ng/ml) o]  MFLiE (23.2
ng/mé)2] K¥ERcl U@ it w g Ginther %
(1974) 2] @Gl R Uit

2. BRG] At IZE KE
1) Bi®AM2 progesterone K

BRI+ FLH A progesteroneX & ME
3k71 $lEt o, MR 4 105AE RWGANIS] B
el EFsle] RiAZYH g BMH7= 38
Mo 2 B3t BETL progesterones) KL
Table 33} Fig. 304 B+ ule} ZHo], RBiHA
Wt g2 AN A £%F 3.410.2ng/mls}
3.710.4ng/ml2 A 713 FL A¥olgdn, BiF
HHo] £% 0.610.1ng/mls} 0.9+0 .3ng/mé =
A 7 g kel el BEEM L B A
AL FHH A 94 BEERA 0.75%



Table 2. Comparison of progesterone and estradiol -178 levels of inter-quarters and sampling time.

Type of sampling time
Before milking After milking
Right Left Left Right Right Left Left
fore hind fore hind fore hind fore hind
Progesterone (ng/mé)
Oestrus 0.8+£0.2* 1.0+0.3 0.9+0.2 0.7+0.3 0.8+0.3 1.1+0.2 0.9+0.2 0.9+0.1

21~22days 1.7+0.3 1.5%0.1 1.4%+0.1 1.8%0.1 1.6%0.1 1.8+0.3 1.5+0.1 1l.6%0.1
Estradiol -174 (pg/mf)

Oestrus

Right

34.6+2.4%38.2+4.2 32.51+6.3 34.8+4.0 34.7+3.6 37.2+5.2 36.8+3.7 38.6%5.1
21~22days 34.243.2 37.6%3.5 36.4+2.8 38.2+3.2 38.21+2.6 39.61+4.4 42.3%5.2 36.81t2.4
* . Mean +Standard error.

Table 3. Progesterone levels in milk during the estrous cycle. (Unit : ng/mf)

Days after No. of Length of estrous cycle Mean
estrus cows 19~21 22~25
0 10 0.6+0.1 0.9+0.3 0.75+0.18*
3 10 0.940.2 1.0£0.3 0.9510, 27
5 10 1.340.3 1.240.4 1.25+0.34
8 10 1.240.1 1.4+0.3 1.30%0.25
10 10 1.440.3 1.5%0.2 1.45+0.32
13 10 2.840.2 2.510.4 2.65+0.34
15 10 3.4+0.2 3.740.4 3.55+0. 26
20~25 10 1.0+0.3 1.1£0.1 1.05+0.29
* . Mean® Standard error.
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Fig. 3. Mean progesterone( a—a) and
estradiol 17-8(x-----x} levels in
milk during the estrous cycle.
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Table 4. Estradiol =17 8 levels in milk during the estrous cycle.

(Unit : pg/mé)

Days after No. of

Length of estrous cycle

estrus cows 19~21 22—25 Mean
0 10 34.214.6 32.6x8.2 33.40+1.62*
3 10 24.614.6 22.6+2.6 23.60t1.84
5 10 20.1%3.4 17.910.6 19.00%2. 12
8 10 19.21£1.6 17.0+2.8 18.10%0. 87
10 10 18.2+0.7 16.2£1.0 17.20£0. 46
13 10 18.711.2 17.4+2.8 18.05%+1.12
15 10 18.4%£1.2 18.9+2.3 18.65+1.26
20~25 10 38.2%0.9 34.6£3.5 36.40+2.38
* | MeantStandard error.
Table 5. FSH levels in milk during the estrous cycle. (Unit ! mIU/nf)
Days after No. of Length of estrous cycle Mean
estrus cows 19~21 22~25
0 10 4.410.2 4.310.1 4.3510.24*
3 10 3.810.2 3.6+0.2 3.70%0.21
5 10 3.1t0.1 4.0+0.3 3.55+0. 32
8 10 2.5%0.2 3.6x0.1 3.05+0.12
10 10 3.3%0.3 2.210.1 2.75%0.24
13 10 3.410.2 4,.1%0.3 3.75%0.36
15 10 2.2%0.2 2.81+0.4 2.251+0. 23
20~25 10 2.6%0.1 2.210.3 2.4010.34

* . Meant Standard error.
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Table 6. LH levels in milk during the estrous cycle. (Unit : mIU/mé)

Days after No. of Length of estrous cycle Mean

estrus cows 19~21 22~25
0 10 4.210.2 3.5%0.6 3.85+0. 42*
3 10 3.8+0.1 4.2%0.3 4.00%0.17
5 ’ 10 4.7%0.5 5.6+0.1 5.15+0. 32
8 10 5.8%0.2 6.21+0.3 6.0010. 26
10 10 4.81+0.2 5.3%+0.3 5.05+0.21
13 10 5.6%0.1 6.5+0.3 6.05+0.34
15 10 7.810-4 8.240.2 8.00£0.25

20~25 10 9.4+0.3 12.41+0.4 10.90%0. 36

+ . Mean+*Standard error.
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Table 7. Progesterone levels in milk during the gestation period.

(Unit : ng/mé)

Days (_)f No. of cows Ranges Mean
gestation

30 5 6.5~ 6.7 6.57+0.67*

60 5 3.6~ 3.8 3.671+0.62

90 5 5.3~10.6 5.40x1.75

120 5 5.5~ 8.3 6.07%1.12

150 5 6.7~ 9.6 6.97+0. 86

180 5 4.4~ 4.8 7.56+0.12

210 5 5.8~ 7.6 6.42+0. 58

240 5 6.2~ 9.8 9.14+1.20

* . Mean+ Standard error.
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Tabie 8. Estradiol =17 8 levels in milk during the gestation period.  (Unit : pg/mé)
Days .Of No. of cows Ranges Mean
gestation
30 5 22.6 ~ 26.7 24.56 + 1.19*
60 5 26.2 ~ 30.6 28.40 = 1.27
90 5 18.4 ~ 22.4 20.43 = 2.00
120 5 38.5 ~ 40.5 39.60 £ 0.59
150 5 42.4 ~ 48.5 45.70 £ 1.78
180 5 46.4 ~ 4.1 50.30 + 2.22
210 5 20.2 ~ 30.1 26.17 = 3.03
240 5 52.6 ~ 82.7 68.00 = 8.70
* . Mean* Standard error.
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Tabie 9. Prolactin levels in milk during the gestation period.  (Unit : ng/mé)
Days ?f No. of cows Ranges Mean
gestation
30 5 20.3~27.2 23.56+2. 00*
60 5 11.4~16.2 14.37+1.50
20 5 14.2~27.1 19.93+3.80
120 5 13.2~15.7 14.37+0.73
150 5 27.9~35.7 31.27+2.31
180 5 14.8~18.6 16.87+1.12
210 5 11.7~15.9 14.33+1.32
240 5 38.5~46.7 42.601+2.37
* . Meant Standard error.
Table 10. LH levels in milk during the gestation period. (Unit : mIU/mé)
Days (_)f No. of cows Ranges Mean
gestation
30 5 12.0~38.0 27.47%7.90*
60 5 7.9~31.0 22.47+7.32
90 5 11.5~15.7 13.58+1.21
120 5 7.6~12.3 10.30£1.40
150 5 5.5~11.7 8.73+1.80
180 5 14.9~19.5 17.13+1.33
210 5 11.0~12.3 11.10+0.67
240 5 12.2~13.5 12.83+0. 38
* . Mean® Standard error.
el Mol 4= —B3Hlch olel 2ol HHR M
145 o] @l =2}l prolactin K#Eo] Hmst= A
Wk . {40 2, ik Edd v estrogenBE 7} &IBEL A es-
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Table 11. Progesterone levels in milk during the periparturient period

(Unit : ng/mé¢)

No. of days
; No. of cows Ranges Mean
to farrowing
-3 5 4.0~ 5.2 4.61+0.34*
-2 5 3.6 ~4.6 4.03+0.22
-1 5 2.3~3.0 2.751+0.27
0 5 0.8~0.9 0.811+0.24
1 5 3.6 ~3.9 3.78+0.17
2 5 3.0 ~3.3 2.91x0.18
3 5 1.9~2.3 2.13£0.12
4 5 1.8~2.8 2.26+0.27
5 5 1.8 ~1.9 1.8140.03
6 5 1.8 ~2.5 2.041+0.24
7 5 1.1 ~3.1 2.05x0. 60
* . Mean+ Standard error.
4. SHEEIRY NN 28 KE
s 50 1) ﬁﬁ;ﬁﬁfﬁﬂ progesterone K #
- S 2] progesteroneKH#ES FES 2 #3}
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ng/mé K ¥ Welch % (1973)¢] 1.610.3ng/mé
B Yo Ki#folgl3, Smith % (1973), Claire
% (1978)2] 0.6+0.9ng/mlecte ¥ Kiffe|gl
o Hciat #RE obvizia Adgcl
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S 3 HEIEH SEk 7E7A 1B ML
2 BRI A estradiol-175 k& RIEsHY
Eul L R Table 12 ¥ Fig. 7ol 4 Ri&u}
9} 2+o)|, Sk 3 B8l estradiol-1789] KEEL
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Table 12. Estradiol ~178 levels in milk during the periparturient period  (Unit : pg/mé)
No. of days
; No. of cows Ranges Mean

to farrowing

-3 5 176.2~196.7 185. 10+ 6.07*

-2 5 232.7~246.1 239.90+£13.90

-1 5 198.7~218.9 207.23% 6.04

0 5 178.6~192.4 185.73% 3.99

1 5 152.4~168.7 161.23+ 4.75

2 5 138.2~152. 8 145. 30t 6.45

3 5 98.7~114.5 105.24+ 4.76

4 5 82.8~ 94.6 88. 70+ 3.49

5 5 62.4~ 74.5 68.52+ 3.49

6 5 58.3~ 66.7 62.45+ 2.43

7 5 48.7~ 54.6 51.87+ 1.72

* | Meant Standard error.

Table 13. Prolactin levels in milk during the periparturient period.  (Unit ! ng/mé)
No. of da.ys No. of cows Ranges Mean
to farrowing
-3 5 30.7~36.9 33.23+ 1.87*
-2 5 32.2~76.9 52.20+13.12
-1 5 32.4~38.3 35.07+ 1.77
0 5 40.7~47.5 43,80+ 1.98
1 5 - 52.3~58.5 55.76+ 1.83
2 5 32.3~39.4 36.43+ 2.13
3 5 24.6~27.8 25.87+ 0.98
4 5 19.5~24.6 21.68+ 1.52
5 5 16.6~17.2 16.90x= 0.17
6 5 12.9~14.7 13.93+ 0.54
7 5 9.2~10.9 10. 174 0.50

* . Meant Standard error.
F-& estradiol-178 9| K#-E s ol 8o H
st7] thTFshe] @ik MAMES Jebd Ao 4
et gl ek,
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i ol = ABWe BFE=lo dokst Sks ¢
Al el s s W Folebi syl

3) T ATEe prolactin K HE
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e el ddolvie B W e B
w2 hMEolzl i EEE Sl

4) rieditke] LHKHE

8ol 4 ¥y wlsl 2o, Hte 2 ARiYE Emst
7| BAfFSte A 1 Bkl v BAEAKES el
ol olal8 K%L £H 6.1710.86mlUme o+
13.90+1.37mlU/me o] e}, ZikHel #ik WA
o % 6 HiEE 6.53+0.69mUme, S8 7HHE
£ 8.23140.38mlUmlé & el et &, S8 ET

%S ¥ LH K% #E+ 6.1710.86mlUmé ~
13.90+1.37mlU/ml 24 BiEe) BiES 2= &

2f5 BEA

eAike] AP LH A% o3 #Es =
ob ¥ o gl e, chul, MM LH K#e] o3tk
o Peters % (1981)2 #ifdielle 0.67 £0.05
ng/mlE 7} ok e 5 H#E0.80+0.25
ng/mlZ WMkt st K AWK HRe+e
Abget ER EES 9o, DATHke ¥ K
#-S #EI Wettemann F(1973)9) #H&9 = i
B O8Es mEolgdet

5. #1P2 progesterone Kol 23 HUE
ZH
1) HiR4 o FEHHR 49 progesterone K #&
MR 2 JEHHRE 49 FLiHIN progesterone 7k #E
& WEdh e HHE 2o BRI, K% AR
ol olal WRY HHE4 245l JEHuR4
18380 olete] K% 21.8H3 24.204 A
progesterone K#-%& FHEI #HRE Table 159}
Zreh MHEFOL JEHURE 4o ek THKES &

e aike]l FitA LH K%L Table 14 ¥ Fig. % 4.610.8ng/mle} 1.8+1.4ng/meE 4 o] 57}
Table 14. LH levels in milk during the periparturient period.  (Unit : mIU/m¢)
No. of days
. No. of cows Ranges Mean
to farrowing
-3 5 8.7~ 9.2 9.13+0. 23"
-2 5 4.8~ 8.0 6.17£0.86
-1 5 57~ 8.8 7.40=%0.91
0 5 7.2~10.6 9.10%1.00
1 5 12.1~16.6 13.90+1.37
2 5 10.2~11.3 10.6410. 33
3 5 9.4~11.0 10.40+0. 50
4 5 5.2~ 9.8 7.57+1.33
5 5 57~ 6.8 6.32%0.32
6 5 5.0~ 7.9 6.53+0.69
7 5 8.0~ 8.5 8.23+0.38

+  Meant Standard error.
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Tabte 15. Milk progesterone levels in pregnant and non-pregnant cows classified by

various physiological condition.

(Unit : ng/mé)

Condition

Pregnant Non-pregnant

No. of cows

Total mean

Milk yield
<5, 000kg
=5, 000kg

Calving
<4th
<5 th

Days from calving to Ist
estrus

<bldays

=6ldays

Days from calving to
conception
<60days
61~90days

Frequency of artificial
insemination to conception
1st
=2nd

Days from artificial insemination
to return of estrus
<b0days
61~90days

24 18
4.6+0.8* 1.8+1.4*
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olv & ZR7 et AR AR R BRI
of =& progesterone/k#-> B &% £ Ry BE
2] okgkont, FEEA AL e ddAd =
61 H LifRoll 4, ik REG7ExS] HHH 4 =
61~90HA A o} & Hifdlecl 8% =& KES
vebdleh, mEaE, Ekedl i 1~3EY A
Hol 4 KhE & KEES el Wl ov #itial
HiEHe Hdislx kel

ol2]gt K#¥-L Laing®} Heap(1971), Heap %
(1973) % #5 % (1980)°] W& HHR42} JEMf
PR4-2] FLiTN progesterone K#3l  6.05+2.20
ng/mée} 1.44+0.76ng/mé, 7.5+0.52ng/mf ¢}
4.24+0.92ng/ml ¥ 4.2+0.5ng/mf2} 1.6 £0.9
ng/mlel vyt FERG o=, Hd MHRAF A
MR Rl EES & KES Jeldcle #

Hobe —EKslhgd s
2) WURZEC CHE

Progesterone K& WHE £ Mo A2 A, &
Ktk 20~25H0¢) g LA progesterone K
%2 Table 1501 4 B & upo} zbo], fHR4Fol
HHE 4 Sl THKES £& 4.610.8ng/ml, 1.8+
1.4ng/mle] glct, #.#HI4 progestronesk #ol] w2
MURBARE REste RE AL Mgt =
3.2ng/ml LiE, JEMHEH A& 2.3ng/ml L
T k#eolgdel, olwl LA progesterone 7k #of]
B FURZE KRS BKE SR et
do=, #RASF 250 T MHRELZ MR+
ok JEMHE 4o RF K Wi 5B o 1 £
K+ Table 163+ z2cl, I, #gEo=2 Hgs
3.2ng/me LiEell W3t F4e 18IS,
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Table 16. Classification of 42 cows as pregnant or non-pregnant from progesterone levels

in milk and rectal palpation at 60—90days.

Result of

Limit level of pregnancy test (ng/ml)*

rectal palpation <2.3 2.3~3.1 23.2 Total
Non-pregnant Doubtful Pregnant
Pregnant No. of cows 2 4 18 24
% (8.3) (16.7) (75.0)* (100)
Non-pregnant No. of cows 17 1 18
% (%4.4)* (5.6) (100)
Total No. of cows 19 4 19 42

*+ : Percentage of agreement between hormone level and rectal palpation result.

= [ P<0.05.

EBSE B U/ foRoE BESJeSE
75.0%¢] NIR S ERES ¢ 4 Ad2o M
Fo2 BEY 2.3ng/mé LATF AN Wete ALF
= 17EG oV EBKRE &R 18FHs FMHRoE
ZHSE 9o 94.4%° FFURZIEREE o
& 4 qgrh aw, #HRS R FHHRFE BF
% #8 428Eh 353H/} FLiF progesterone /K #Eoll
el drR ol HEEE o=, old REL EBE
& RS o7z —HElo 83.3%° [EHEE
a4 + At

WER 4ol A = DR HR0] Aol =hel  HHR
Ftkrt BEP o2 (kA progesterone Kigo] ¥
ofx| 3, JEMHRE ol AE kst BIL3t SR
RBEH A YOS kA progesterone Kol ot
2| B2 o|#|g progesterone/K e ML
FIFste MURREE 2MsteE R wol X
1510} stk (Gunzler %, 1975 Heap & 1976 ,

Hoffmann %, 1976 ; Pennington %, 1977 ; % F,

1980). 4 RWKERL Gunzler ¥ (1975), Hoffm-
ann % (1976), Pennington %(1970) ¥ # ¥
(1980)¢1 &% 2ng/me, 6.4ng/mé, 2 ng/mé,
3.0ng/m@ LT & FrgesRF 2 Bp& 94~100
%¢| FRES Jebdcts REcHE 24 @ o
x| Bl ok, MR 4ol A wek JE e 4 2
LHR Ko oS ERstctn @Y Mae o ¢
shodeh, =g, 2 BER0 dsAdx 8®E" k7]
o), Erk, HEEE, MBHEAL MM R o
M DAL MR % BEREl %4 A
5 Aoz #&ch @3, fLITA progesterone
Ated FET HuRZHE Jikel S iR 2 B
oB A W& EEY 0T ERY HESE a

Heoh
V. W L3

THAEA =2 AHH HI2 e KEEL
§ KWL, Holsteinfl4 428H2 %] HHHA
#, MR MR, SEiH, ALER R ARG
2 BFLR PP progesterone, estradiol-178,
FSH, LH ¥ prolactink ¥4 radioimmunoassay
2 BiEstd H#r R o 1 KRe ohE
3 zhe},

1. FLEER 3 BFLESRIF progesterone R es-
tradiol-178 A M-S, FLER = 2 £R7 g4l
2, #Pltksl PETLATR e} ool MEME ety
o HFEEE REsA gt

2. RBWAMDS  progesterone k¥ R
150 3.55+0.26ng/mé= A 713 Eqrov), B
A B =2 k¥ £ 4o, es-
tradiol-178 K ¥e-& Ri¥ Aol 36.40+2.38pg/mlZ
A BEES Jebyos, FEHds 17.20%
0.46pg/ml~18.65+1.26pg/mé2 4 KT K¥
o] et

3. HiEANPe FSHK%EL 2.2540.23mlU/
ml~4.35+0.24mlUfml. = T MRE Jelyx,
LHK#e M7 77 A5 Bindtd BE
20~25H0| 10.90+0.36mUme 2 4 BREHEE
Eb e},

4. MR WEI ] progesterone K#ES K5 HK
0B A 60872 Bt o, 1 % 240H
7tz #ELe] WMl o, estradiol-178 KH#E
& JBEEt% 30Ho = 24.56+1.19pg/mf 0] 3 24,
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1801 7H =1 = S hnp-g vebH L, 210H ol 4 &
26.17+3.03pg/ml 2 FZHslg LA, 240 H ol =
68.00+8.70pg/mé7 = EHEL o}

5. W RS prolactin K #E-L fEEEHL 150
[13} 240Heo] %% 31.27+2.31ng/mf, 42.60%
2.37ng/mlE A BEEE Vel i, LHA#EL 17
fht 30110 27.47+7.90mlUml 2 RAEE el
W HHE W] Y2 #ik Mkt

6. %2 progesterone ¥ estradiol-
178 Kl it 2 - 3 H el & 4.6110.34
ng/mé ¢k 239.90£13. 90pg/ml 2 4 BAMEE vHet
WOt L Mk e 7T HAE &%
2.05+0.60ng/ml ¢} 51.87+1.72pg/méK#E| gt}

7. i el prolactin/kK #E-L i H ATl
gy e K#ES JepWlos LHK#E 6.32
+0.32mlU/me ~13.90+1.37 mlU/me | HlF2 Al
#iLE ebyeh

8. BEstk 20~25H A A9 HRH2| proges-
terone K7L 4.6+0.8ng/ml 2 4 JEYLYRE 2|
1.8+1.4ng/méKdER o} BFs Fobord, Dikik
DR 2] Wile] 61~90Hl At A HE F
& kg vheb st

9. 2L 20~25H 2] FLit N progesterone K
#eol] 2|3} W BTl A 2.3ng/meLL N5 FEHESR T
3.2ng/mllA LS HHE4Z e HHRSH
FREE = 94.4%%F 75.0% 2 4 JEMHE A b
Fvkol tl S Eokosl, HHRE P JRHER ol HE
2k ¥ FHEE+E 83.3%%A+}

10, A& BFee &R A A4 #inMY, Hk
9 s Feol & HHAARH =t NTRIW
e i At SR E D4R Sikel 2lshed
oMo n RBstER A A4 BHYEL M
KAIZ £l BEY EBETRE  REETS 2R,
FL1HN 2] progesterone’ #roll {kaked (FHERE ‘A
Wi S S BzEdS b ohviEh FLUFe
AL Mol A2 ol el oje FSHE A
Holl 4 Hite 4 d& kg Wiurstzs4 o
ozl AMER Bl ZAl FiHlEg R2E=
R30S
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