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Abstract: The study was carried out to find out the changes of hormone levels in blood
serum and milk of Holstein cows during the estrous cycle. The progesterone, estradiol-178
from the blood serum and milk samples were assayed by radioimmunoassay methods.

The results of this study were summarized as follows;

1. The progesterone levels in blood serum during the estrous cycles began to decline
rapidly at 2 days before estrus, decreased to 0.2740.18ng/ml at on the day of estrus, and
reached a peak mean level of 3.33+0.47 ng/ml at 15 days after estrus.

2. The progesterone levels in milk during the estrous cycles began to decline rapidly at
2 days before estrus, decreased to 0.80+4:0.18 ng/ml on the day of estrus, and increased a
peak mean level of 3.80+0.36 ng/ml at 15 days after estrus.

3. The estradiol-178 levels in blood serum during the estrous cycles showed a peak mean
level of 9.79+1.72 pg/ml on the day of estrus, and decreased from 4.79+1.82 pg/ml to
5.73+0.96 pg/ml at luteal phase.

4. The estradiol-178 levels in milk during the estrous cycles showed a peak mean level
of 36.80+2.04 pg/ml on the day of estrus, and decreased from 18.93-+0.84 pg/ml to 19.50+
1.12pg/ml at luteal phase.

5. During 20 to 25 days after artificial insemination, the accuracy of pregnancy diagnosis
from the blood serum progesterone levels were 87.5% for non pregnant cows (<2.0ng/ml),
and 83.3% for pregnant cows (=3.0 ng/ml). The accuracy of pregnancy diagnosis from the
milk progesterone levels were 75.0% for non-pregnant cows (<2.4 ng/ml), and 94.49% for

pregnant cows (=3.2 ng/ml).
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Fig. 1. Flow sheet for radioimmunoassay of sex
steroid hormones.
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Table 1. Progeésterone levels (ng/ml) in blood

serum during the estrous cycle

Days No.of Length of estrous cycle
after e Mean
estrus cows 19~20 21~23 24~26
0 5 0.3 .2 0.3 0.27
+0.1 +0.1 +0.2 - 40.18%
3 5 0.4 0.5 0.4 0.43
+0.2 +0.1 +0.2 +0.14
- 5 0.7 0.9 0.6 0.73
0 +0.4 +0.4 +0.1 0.4
3 5 0.7 0.7 0.9 0.77
+0.3 +0.5 +0.2  +0.42
. 1.1 0.9 .3 1.10
05 Y03 fo2  £0.4  +0.28
3 5 2.2 2.0 2.1 2.10
+0.3 +0.4 +0.3 . +0.35
15 5 34 3.5 .81 3.33
° +0.4 +0.7 +0.4  +0.47
0.6 0.8 1.0 .80
20~25 5 o2 f0.2  £03  £0.16

* : Mean+standard error.
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Fig. 2. Mean progesterone levels in blood serum
(x——x) and milk(O—Q) during the estrous
cycle.
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Table 2. Progesteron’e'levéls (ng/ml) in milk during the estrous cycle

- Days after Lengh of estrous cycle
No. of cows Mean
estrus 19~20 21~23 24~26
0 5 0.7+0.2 0.8+0.2 0.9+0.4 0.80+0.18*
3 5 0.9+0.1 1.240.2 1.0+0.1 1.03+0.17
5 ) 1.3+0.2 1.3+0.4 1.5+0.4 1.374+0.32
8 5 1.1+0.2 1.4+0.3 1.74+0.2 1.40+0.22
10 5 1.5+0.3 1.7+0.2 2.0+0.4 1.73+0.31
13 5 2:7+0.4 2.6+0.3 2.5+0.2 3.6010.34
15 5 3.940.3 3.7+£0.4 3.840.6 3.80+0.36
20~25 5 1.3+0.2 1.1+0.2 1.1+0.3 1.171+0.25

* : Mean-+standard error.
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- Table 3. Estradiol-178 levels (pg/ml) in blood serum during the estrous cycle

Days after Length of estrous cycle
‘No. of cows Mean
estrus 19~20 21~23 24~26 .
0 5 8.264-0.2 8.524:.0.4 8; 49+0.3° 842i0 44*
3 5 3.980. 4 3.81+0.3 4.10+0.4 3.96+0.72
5 5 3.91+1.2 3.624+0.8 3.974+0.7 3.8340.91
8 5 3.89+1.2 3.56-+1.8 3.65+1.4 ' 8.67+1.42
10 5 4.56+1.4 4.72+1.8 5.03+1.9 4,79+1.82
13 5 5.24+1.4 5.46 1.6 4.69+1.2 5.13+1.41
15 5 5.69+1.2 5.941+0.8 5.57+1.0 ©5.73+0.96
20~-25 5 9.74+1.4 8.42+1.7 11.15+1.9 19.79+41.72
* . Mean+standard etror.
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Fig. 3. Mean estradiol-178 levels in blood serum
{x—x) and milk (O—O) during the estr-
ous cycle.

1P estradiol-174% K& ## 338.4+4.2pg/ml,
32.244.8pg/ml, 32.7+46.2pg/mle]5l ow] ArHyACif-&
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Table 4. Estradiol-173 levels (pg/ml) in milk during the estrous cycle

Days after Length of estrous cycle
No. of cows Mean
estrus 19~20 21~23 24~ 26
Q 8 33.4+4.2 32.24-4.8 32.7+6.2 32.77£1.84*
3 5 25,214.4 24.722.2 25.412.4 25.43+1.68
5 5 22.4+3.8 19.4+0.8 20.1+1.2 20.67+2.24
8 5 20.6+1.6 19.04-1.4 20.1+2.2 19.90+1.02
10 5 19.8+2.1 18.24:2.2 18.8+4.1 18.93+0.84
13 5 19.4+1.4 18.64-2.3 19.2+1.8 19.07+0.96
15 5 19.5+1.0 18.8+2.8 20.2+2.3 19.50+1.12
20~25 5 38.8+0.9 34.84-3.9 36.8+4.7 36.80+2.04

* : Mean+standard error.



Table 5. Correlation of progesterone levels in blood and milk, and rectal palpation tested in 42 cows

of pregnant and non pregnant

Blood serum - Milk
Result of Limit level of pregnancy test(ng/ml)* Limijt level of pregnancy test(ng/ml)*
<2.0 2.0—2.9 =3 Total <2.4 2.4—3.1 =3.2° Total
rectal palpation Non-pregnant Doubtful Pregnant Non-pregnant Doubtful Pregnant
Pregnant No. of cows 2 1 21 24 2 4 18 24
% 8.3y (4.2) (87.5) (100) (8.3) (16.7) (79.2) (100)
Non-pregnant No. of cows 15 . 18 17 L 1 ‘18
% . (83.3) (16.7) . (100) (94.4) (5.6) (‘10'0)
Total No. of cows. 17 1 24 42 19 4 19 42

# : Percentage of agreement between level and rectal palpation result.

*:1P<0.05
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