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Studies on the Concentrations of Sex Hormone in the Blood
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Ovaries of Holstein Cows
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College of Agriculture, Chungnam National University

SUMMARY

The study was carried out to find out the changes of the sex hormone concentrations in the

blood plasma and antrum of follicular and lutein cystic ovaries of Holstein cows. The

progesterone, estradiol - 17 8, testosterone, FSH and LH from samples of the blood plasma and

antrum of cystic ovaries of cows assayed by radicimmunoassay method.

1.

2.

3.

The results of this study were summarized as follows !

The concentrations of progesterone and estradiol - 17 8 in the blood plasma at estrous and
luteal phase were 0.95+0.18 ng/ml, 11.45+3.12 pg/ml and 4.25+0.27 ng/ml, 6.27+(.82 pg/
ml respectively. The concentrations of progesterone and estradiol - 17 8 in the antrum fluid of
follicles at estrous and luteal phase were 24.8+4.12ng/ml, 54.3+7.25pg/ml and 21.7+3.79
ng/ml, 14.3+2.72 pg/ml respectively, and showed significant changes among the estrous and
luteal phase and blood plasma and antrum fluid of follicles.

The concentrations of progesterone, estradiol - 17 8, testosterone and LH in the blood plasma
of follicular cystic ovaries of cows were (0.85+0.25ng/ml, 9.23+2.72 pg/ml, 17.12+3.26 pg/
ml and 3.78+1.02 mIU/ml respectively. And the concentrations of progesterone, estradiol -
B, testosterone and LH in the antrum fluid of follicular cystic ovaries of cows were 284 +48.21
ng/ml, 389+67.23ng/ml, 12.84+0.29ng/ml and 1.84+0.17 mIU/m] respectively, and showed
significant changes between in the blood plasma and antrum fluid of cystic ovaries.

The concentrations of progesterone, estradiol - 17 8, testosterone and LH in the blood plasma
of lutein cystic ovaries of cows were 3.40+0.78 ng/ml, 4.02+0.42 pg/ml, 10.72+2.74 pg/ml

and 0.76+0.12 mIU/ml respectively. And the concentrations of progesterone, estradiol - 17 8,
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testosterone and LH in the antrum fluid of lutein cystic ovaries of cows were 427+35.79 ng/

ml, 0.76+0.07 ng/ml,

3.45+0.57ng/ml and 0.29+0.07 mIU/ml respectively,

and showed

significant changes between the blood plasma and antrum fluid of cystic ovaries.

4.

Accordingly, the diagnosis of follicular and lutein cystic ovaries of cows from progesterone,

estradiol - 17 8 and LH levels in the blood plasma and antrum of cystic ovaries of cows is

thought to be possible a diagnostic means.
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Table 2. The concentrations of progesterone and
estradiol-17 8 in the blood plasma of
follicular and iutein cystic ovaries of

cows
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Hormone -
samples Follicular Lutein
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(pg/ml)
* Mean+S.D.
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estradiol-17 8 in the antrum fluid of
follicular and lutein cystic ovaries of

cows
No.of Cystic ovaries
Hormone
samples  Follicular Lutein
Progesterone .
(ng/ml) 5 284+48.21 427+35.79
Estradiol —
174 5 389+67.23 0.76+0.07
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Serum sample+1 nCi *H -hormone

Serum sample 100 ! (Estradiol 1 ml, Progesterone (.5 ml)
v
. Extraction with 10 ml diethylether.
Add 100 ! tracer solution Separating (serum ether) 15 min,
. room temperature
¥ \
Add 100 #! of antiserum, except the NSB L .
Serum Freezing in dry ice
tubes
v K
Add 100 «1 buffer p. C::g:;rtizto; of ether, 50°C Brinkman
" N ¥
Vortex mix the tubes and incubate for Redissolving dry extract, with 2.0 ml
48 hours at 4°C | assay buffer

v v

Addition of 100 «] tracer and

Dilute the second antibody provided 1 : 26 .
100 u1 antiserum

¥ v

Vortex mix the tubes and incubate for
18 —20 hours at 4°C

Incubate for 16—24 hours at 4°C

v Y

Centrifuge the tubes for 45 minutes at

.- Separation of free and bound form
minimum of 1,500 g

¥ v

Mixing, 0.2 ml supernatant and 10 ml

Load the tubes onto a gamma counter counting _ solution

Y Y

Calculate the results Counting and calculation
Fig. 1. Flow sheet for radioimmunoassay of Fig. 2. Flow sheet for radioimmunoassay of
peptide hormones, sex steroid hormones.

Table 1. The concentrations of progesterone, estradiol-17 8, LH and FSH in the blood plasma and
antrum fluid of follicles at estrous and luteal period

H No.of Estrous period Luteal period
ormone

samples  Blood plasma  Antrum fluid Blood plasma  Antrum fluid
Pr?fgeitslr)one 5 0.95%0.18 24.8+4.12 4.25+0.27 21.7+3.79*
Es‘grr)z;{(:i/ir(l)lll)~17r3 ’” 11.45+3.12 54.3+5.25 6.12+0.82 14.3+£2.72
LH  (mIU/m) z 10.81£0.29 - 5.75+0.62 -
FSH (mIU/mD " 4.32x0.24 — 3.75+0.27 —

* ! MeantS.D.
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0.85+0.25ng/ml, 9.23+2.72pg/ml, 17.12+3.26
pg/ml % 3.78+1.02mIU/m] sk#ojd oit, BRkE
AR REE 284+48.21ng/ml, 389+67.23
ng/ml, 12.84+0.29ng/ml % 1.84+0.17 mIU/ml
Kigo 24 mgs SRMEANREE S dA T Aol
% el

3. EfEEE+T o it RN progesterone,
estradiol - 17 8, testosterone % LH @& 7t7t
3.40+0.78 ng/ml, 4.02+0.42 pg/ml, 10.72+2.74
pg/ml % 0.76+0.12mIU/ml k#Eol gl o}, FpE
NREA BEEE  427+35.79ng/ml,  0.76%0.07
ng/ml, 3.45+0.57ng/ml % 0.29+0.07 mIU/ml
ke A migzt FEAER T AT Aol
% pebd e,

4. ARREEFS MmN ZTEZE kEZ (K
progesterone, % LH o Kk#& etdlon, Eig
#«iES o) WENMERA KL 5 progesterone, {K
estradiol - 17 8 &} k#S velWlsl. ol & Hpfs
JRuEERE o EMEEE4 o 2 <1§¥ 4 As
Ao pilrdct.

V. SIAXR

1. Cantley, J.C., H.A. Gaverick, C.J.
Bierschwal, C.F. Martin and R.S.
Youngquist. 1974. LH responses to GnRH in
dairy cows with cystic ovaries. J.of Anim.
Sci., 39 : 201.

9. Channing, C.P., P.Gagliano, D.J. Hoover,
K. Tanabe, S.K. Batta, J. Salewski and P.
Lebech. 1981. Relationship between human

follicular fluid inhibin - F activity and steroid
content. J. Clin. Endocrinol. Metabo.,52 :
1193.

3. Desjardins and H.D. Hafs. 1968. Levels of
pituitary FSH and LH in heifers from birth
through puberty. J. of Anim. Sci., 27 : 472~
477.

4. Dobsen,H. and R.J. Fitzpatrick. 1976.
Clinical application of the progesterone in
milk test. Br. Vet. J.,132:538~542.

5. Dobsen, H., S.E. Midmer and R.]J.
Fitzpatrick. 1975. Relationship between
progesterone concentrations in milk and
plasma during the bovine oestrous cycle. Vet.
Rec., 96 :222—223.

6. Dobsen, H., J.E.F. Pankin and W.R.
Ward. 1977. Bovine cystic ovarian disease .
Plasma hormone concentrations and
treatment. The Vet. Rec.,3 . 459—461.

7. Handerson, K.M. and P. Franchimont. 1981.
Regulationn of inhibin production by bovine
ovarian cells in vitro. J. Reprod. Fert., 63 :
431—-442.

8. Hall, P.E. 1980. Method Mannual. WHO
special program of research development and
research training in human reproduction. 4 th
ed. Switzerland, 897—899.

9. Hay, M.F.,R.M. Moor, Cran, D.G. and H.
M. Dott. 1979. Regeneration of atretic
ovarian follicle iz vitro. J. Reprod. Fert.,
55 195—207.

10. Heap, R.B., M. Gwyn, J.A. Laing and D.
E. Walters. 1973. Pregnancy dignosis in
cows ; Change in milk progesterone
concentration during the oestrus cycle and
pregnancy measured by a rapid
radioimmunology. J. Agr. Sci., 81 151.

11. Kittock, R.J., J.H. Britt and E.M.
Convey. 1973. Endocrine response after
GnRH in luteal phase cows and cows with
ovarian follicular cysts. J. of Anim. Sci.
37(4) 1 985—989.

12. Laing, J.A. and R.B. Heap. 1971. The



concentration of progesterone in the milk of
cows during the reproductive cycle. Br. Vet.
J., 127019,
13. Mylrea, P.J. and B.V. Sc. 1962. Clinical
observations on reproduction in dairy cattle.
Aust. Vet. J., 38:250.
Seren, E. and G. Bolelli.
plasma

14. 1977. Peripheral

17 8,

and estradiol in the bovine

levels of estrone, estradiol -
estradiol - 17 «,
during estrous cycle and pregnancy. A.B.A .,
45(7) © 377.

Smith, J.F.,R.]J. Fairclough, E. Payne and
L. A. Peterson. 1975. Plasma hormone levels

15.
in the cow. 1. Changes in progesterone and

oestrogen during the normal estrous cycle N.

Z.J. Agr. Res., 18 : 123.

Trimberger, G.W. and M.G. Fincher. 1956.

Regularity of estrus,

16.
ovarian function and
Cornell.
N.

in dairy cattle.
Sta. Bull., Ithaca,

conception rate
Univ. Agr.
Y. :911.

Welschen, R, P. Osman, J. Dullaart, W_H.
DE. Greef, J.T. Uilenbroek and F.H.DE.
Jong. 1975. Levels of FSH, LH, oestradiol -
17 8 and progesterone and follicular growth in
A B.A., 43():

Expto.

17.

the pseudopregnant rat.
423.
18. Wettemann, R.P.;, H.D. Hafs, L.A.
Edgerton and L.V. Swanson. 1972. Estradiol
and progesterone in blood serum during the
bovine estrous cycle. J.
34(6) : 1020~1024.
19. Wettemann, R.P. and H.D. Hafs. 1973.

LH, prolactin, estradiol and progesterone in

of Anim.Sci.,

bovine blood serum during early pregnancy.

J. of Anim. Sci.,36(1) : 51—56.
20. & IE, RE=E, HHEIT. 1959. L+ 4%
DHABREFAE. IV. AFEHEOERIZ H»

TR EEHH, 1 385.

21. B 8=, # ®. 1982. RERKREIESE, B
#FiE, ®R. 105~106.

22. WHGK, % §2. 1955, L4 BIERIRA
A, BAREWIES, 1:81~83.

23. & M—, BEREX, PEBE, HARM, RE

#EH. 1982, VLiCBICh SEEMEHFTOM

hARMRER LR M. BARE M

28(1) : 45~50.

PR, EEE, B, =2 B 1974,

SPRRREREF - BT AMERAT o f FEL MR

R iz BEREO BFRCHOVWT. BARE

gk, 20(3) 0 105~110.

AR, & HREB, BEEXR LR .

1984. iCiB TS itk O IRREREE & R KM

23U AL 1T BEUT—2T 2T~

HAREHAME, 30(2) : 80~85.

WA e, i!ﬂz‘%% E&: Wik, 1954, 4o PR

TREICRE T A7, NI REIC BT 2 R gy

3. B%’iékggiéfw, 16 © 65~73.
WEHR, FThEE, EHIL.

1966. SFEfEE 4ol wHa FWEWFR.
REHE, PIH, B3, 117~124.
ZHIEE. 1969, JLFHMEES ARk 2

FEFR. @®Ea, 11(4) 1 323~331.

L EEG, BB TMES. 1973 AL4EEE.

F1W, FL4o BB N3 BEHR. BE

=5, 15(3) : 219.

Fhokif. 1974, @S LAl ol M HuHEE

ol B W o mifEel T HENRE. K&

BRE e, 14253
Gk, FrEFE. 1975, Fltol BEEE £2

], FEHNZ 2 Seve) fl4-o BIERIK, &

Fik, 17(5) | 635~642.

BERZE, BEsk. 1976, 2B FLA ol ool Al

YIEREEF Y] BAKE W o miEfEe] FE

e . ABBMESEaE, 1601 0 65~69.
KRFEE, WMER, RHEFE BB, BILE FE

i, ﬁi%‘sm 1978. FL4of #aEEEE B3 FAE

. 1. 434 MEE BARR, AR

’5&@%. Miék, 18(2)

HEE, SER. 1980. £9 %EEskl BT

BFge. 1. 43.9 Hormone Sr4fiiol o3& 49

B2l 23 WR. @EHE 2200

7~15.

AR, ZFEHEAR. 1984. LA BiE, MR, 9

gETtkol e FLithol S E 2o Kol

3 R, BERE¥HEEEE, o) 1~22.

24.

25.

“.

26.

27. BB, %Fik.

B SEER A

28. &

30.

31.

32.

33.

34.

35.



36. FhEKE, BSH. 1986. EHEAIEILA S KR
E B4 EE U PAEME. GEREEEHEE
&35, 10(1) : 9~18.



