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Summary

A series of experiment was conducted to determine the concentrations of progesterone
and estradiol and metabolite contents in the serum of 26 Korean native cows raised at
Alpine Experiment Station during the period of late pregnancy. Blood samples were
collected by jugular puncture from individual cow at 5 day intervals from 30 days
prepartum to 5 days prepartum and daily collected from 5 days prepartum to the day of
parturition.

Progesterone and estradiol concentrations in the serum were analyzed by Radioimmuno-
assay (R.I.LA) method and seruin metabolite contents were analyzed by autoanalzer MT [
system.

The following are summary of the results obtained:

. Progesterone concentrations during the late

—

ppo¥NANCY were maintained at high level
(5.1°-11.70ng/m/) from 30 days prepartum to 4 days prepartum and fell rapidly from
5.12=1.07ng/m!/ at 2 days prepartum to 1.48-(,32ng/m! at 24 hrs prepartum.

2. Estradie! levels during the late rregnacy increased gradually from 353.76--13.64pg/m/
at 39 days preparium to 92.15+11.91pg/m/ at 11-15 days prepartum and increased
thereafter sharply to a ranges of 161.76-238.4pg/m/ and were maintained at this
increased level until 24 hrs prepartum and decreased to 91.40pg/m/ at the parturition.

<. The correlation coefficients were found to be 0.2440 for cholesterol-progesterone
relationship and —0.2532 for cholesterol-estradiol relationship,but there were statistically

insignificant.

i

. The changes in total protein contents during the late pregnancy were similar patterns

to those of globulin and were maintained at high level only from 15 days to 5 days
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prepartum.

5. Glutamic oxaloacetate transaminase (GOT) levels were

increased from 59,80-3.56u/!

at 90 days prepartum to 93.32--7.27u/l at the day of parturition, but alkaline phosp-

hatase levels were remained steady.

6. The levels of blood urea nitrogen, glucose and calcium remained almost constant during

the late pregnancy. However,

parturition.
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Table 1. Serum progesterone concentration

of cow during the late pregnancy

arturition  ammal  Drogesterone(ng/mi)
0 5 1.064-0.16a
1 5 1.48+0.32ab
2 5 5.12-+1.17abe
3 6 6.47+1.45abc
4 5 5.40-1.16abc
5 5 6.36+0.95abc
6~10 15 8.31%1.31bc
11~15 14 8.26+1.32bc
16~20 6 7.15-£0.8labc
21~25 4 11.7042.09¢
26~30 5 9.694:1.85¢

Values with different superscript letters are significa-
ntly at 5 percent level.
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Fig. 1. Changes in serum progesterone conce-
ntration of cow during the late
pregnancy
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Il SrfH 1.06220.16ng/ml 7kiE-S Welch
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Smith(1973), Corah £ (1974)%] 0.6--0.9ng/mlx c}
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Table 2. Serum estradiol concentration of cow

during the late pregnancy

No. of

%zsll‘iu?ftfig;e animals Estradiol(pg/ml)
0 5 91.40-+21.36abc
1 5 161.7674 5.69bcd
2 5 120.52--13.12abc
3 6 89.102-26.05abc
4 5 175.76--29.20cd
5 7 238.40--37.89d
6~10 16 169.33+13.10cd
11~15 15 92.15-+11.91abe
16~20 6 71.47-+ 8.21ab
21~25 4 36.65=11.22a
26~30 5 33.76--13.64a

Values with different superscript letters are signitica-
ntly different at 1 percent level.
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Fig. 2. Changes in serum estradicl concentr-
ation during the pregnancy



Table 244 vlebwd ubel o] estradiole] skieo
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26 3] o] v (Harper, 1971).
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Table 3. Serum cholesterol, progesterone and estradiol

)} cholesterol2. progesterones} estrogen &
el LEE Zelew JRgEKNe gl cholesterol

RS o 2 R Fig.ssk 2ok

]
. N&ww& /

PSS VI St
¢ 1 2 2 i3 4 18 F R L R B

Days befory parwrition

Fig. 3. Changes in the serum cholesterol
levels of cow during the late pregn-
ancy

Fig.3ell 4] 2= kel o] 4y MEA M- G¥tE
7AA st el A vt

Progesterone 7Kif 3} estradiole] Jk#E-g zro] 2=l
Table 33 7rc}. Table 344 =3 ulg) 7o) chole-
sterol- BRI HREME got H# 60HR, 30H
f, 15861 2 GHEe 45 157.60:226.94, 157.20%
32.60, 183.10=22.16, 205.33-£10.09ng/mlo 2
shed] H3be] progesterone T estradiol JK#ES- 43
HeRl 1~20 Apelel] FFabr] dolAd® A= (p<0.010
7Y M &

cholesterols} progesterones] #EIFHEEE &4 r=

cholesterols} estradiol

concentration of cow during the Ilate

pregnancy
%1¥§u??tfig;e glr;)i.m?xfls Cholesterol(mg/mi) Progesterone(ng/mi) Estradiol(pg/m/{)
0 5 205.33x10.09 1.06-=0.162 91.40-£21.36abc
1~ 5 26 182.44412.63 5.03+0.58ab 163.13417.18bc
6~10 15 174.4017.82 8.31+41.35bcd 169.354:13.10¢c
11~15 14 185.10422.16 8.26+1.32bcd 92.15-11.91abc
16~20 6 170.00-29.72 7.1570.81bcd 71.47-+ 8.21ab
21~25 4 210.00-450.00 11.7041.85bcd 36.654-11.22a
26~30 5 157.204:32.60 11.704:2.09cd 33.76413.64a
31~60 8 157.60426.94 9.96-+1.85bcd 22.59 2.41a
61~90 4 163.40+29.49 13.2546.24d 17.264 2.13a
Mean+S.E. 179.094= 7.46 7.2840.56 110.624= 8.65

Values with different superscript letters are significantly different at 1 percent level.



0.2440 ¥ r=0.2522%7 w2 AHRAcIgim %ol
cholesterolz} progesteronez}= 9] #fH.c = chole-
sterol®] ski#to] Hyjnsl= progerteroneg A sl=dl
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Morriss} Chaikoff (1959)9] sl el fkiA el
cholesterole] 0.05% &4 A&« IF, M, EIE
40 & cholesterold] 70~80% 7} BENARKE 2 fEHA
2%7F Belglonl HEAERE 10~30% HEZ Rl
=2 a8 cholesterold] FER2 ffte] fkéled dabg
wowl s cholesterol sk#E-2 feed back control
mechanismzt =] gl HMG-COA reductase
& kel wtel FA cholesterol fie]  RHEisl v
(Siperstein, 1960).

o] 8} &t MmN cholesterol-e- 84{ql lipid transport
systeme] sked sl lipoprotein el 38 HEIE #
3t 3 (Olson, 1962), Vitamin D=u}&- steroid 3 8E
o FE §ifiyes BmEso}(Hechter, 1958). fEfi
HKHA cholesterol jkite] alelgl WEHiEe Az o
sk AR(1965)-2 2~6ikd H4dT FET FR THadt
& i cholesterole] sK#E-& 50~243ng/100mle] g}
sled AEro] {EHEAHET 157.20~210.00ng/miz} 7
Rigolgiet.
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Table 4. Serum total protein, albumin and

globulin concentrations of cow dur-

ing the late pregnancy

Days iNg. of| Total

before Albumin Globulin
parittuignanr;a]: p(rg/tslgl (g/dl) | (g/dl)
0 5 6.98+0.54 3.03%0.03a 3.953:0.51
1~5 26 7.294-0.38 3.18+0.07a 3.112:0.26
6~10 15 7.9740.45 3.0320.13a 4.94:50.32
11~15 14 8.810.79 3.20:0.09ad 4.52:4-0.56
16~20 6 6.900.56 3.96--0.092 2.94:-0.42
21~25 4 7.30:1.25 3.0840.31a 4.2246.94
26~3) 5 6.9450.79 2.890.03a 4.05-0.71
31~60 8 7.100.28 3.934-0.58b 3.170.41
61~90 4 7.27+0.43 3.0240.24a 4.2540.25
Meant 7.6140.22 3.17:£0.07  4.44:0.18

Values with different superscript letters are significan-

tly different at 5 percent level.
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=k K#gol g ot

albumin-& #m %(1961)9 2.8g/dl, #£(1965)¢]
3.20420.031g/dlzh e -2 Kol la A #(1955)
9] 3.63:0.445g/dlx phis %2 Kol glo} £ Aol
< @gEh

(3) Alkaline Phosphatases} Glutamic Oxaloacet-

ate Transaminase(G.0.T)

Alkaline phosphatel 45 estere]] 4] phosphate
= feelel fukeE(phosphate) & AifEs}H o] phos-
phatel= calcium phosphate® sl 7 (Harper,

1971)e 2 RE placentas] w2z HAidel ot
fructose & /:gEslx]  %3dtE  speciesk  alkaline
phosphatase Jk#o] F ot fructosed /EEEstE

T

speciesel] A= A& filpel (Hafez,1974), = i?ﬁ’%
Pae = oI’ AlAbabed, bk, GIERERAEIGE 5 4
7k EEel fElskel  anEipy Kol  =zhaAlw
glutamic acid$} oxaloacetic acidg] Jikel Hifiste
G.O.TE 4424 Bk &l dale} 2 skife] L

T % ole BN fkehel 2 skife] Teba) v (Har-
per, 1944) Frd-ol fEfRKH alkaline phosphatases}
glutamic oxaloacetate transaminase jKifE-S- [Hgcg:

#F Table 5. = Fig. 52 7tc},
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Table 5. Serum alkaline phosphatase and
glutamic oxaloacetate transaminase
concentration of cow during the

late pregnancy

. Alkaline |

Tartutton | anialy| Phozphatase *_@f}@;

0 5 41.30-+2.12ab 93.83-47.27c

1~3 26 43.75+1.21ab 81.65+4.09bc
6~10 15 37.15-F1.69ab 78.38-+3.20b
11~15 14 41.00+1.47ab 77.10-+-4.23b
16~20 6 39,5042, 86ab 62.00--4.42a
21~25 4 39.00+3.78ab 60.00-+2.52a
26~30 5 35.20+3.28a 81.20+9.15bc
31~60 8 42.334-3.14ab 77.6725.99b
61~90 4 45,33+10.10b 59,80-+3.56a

Mean—+S.E. 40.80£0.91 76.28=2.03

Vajues with different superscript letters are significant-
iy derferent at 1 percent level.
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Fig. 5. Changes in the serum alkaline phosp-
hatase concentration of cow during
the late pregnancy
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Fig. 6. Changes in the G. O. T. concentration
of cow during the late pregnancy



(4) Glucose blood urea nitrogen(GOT) % calci-
um 7Kk

S RAKEE BREe 7S glucoses} fru-

ctose® EaEE A ol%ul o)F fructosex [

A glucosez AW = Ao g o] F mrh glucose 5
%7} blood urea nitrogend] My ki % calcium
o ke MEERC MANGR o = ERe
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Table 6. Glucose, urea nitrogen and calcium concentrations in the serum of cow during the late

pregnancy
%?;’;iu‘;ifi‘g‘;f No. of Glucose(mg/dl) Blood pres, d’;i)tmge“ Calcium (mg/dl)
0 3 78.67-24.26¢ 17.3321. 20bc 0.230.27
1~5 16 57.06--3.15ab 18.004:0. 86bc 9.09-:0.16
6~10 16 55.44-1.97a 16.08=1. 34abc 9.21-0.26
11~15 1 61.002.50ab 16.33-20.75abc 9.302-0.29
16~20 5 64.60-24. 47ab 14.004-0.77ab 8.93--0. 28
21~25 3 60.67--3. 48ab 18.25-1.25¢ 8.30-50.96
26~30 5 71.204-2. 89bc 12.804-0.86a 9.2740.59
31~60 6 67.00-=3. 09abe 15.20--1.24abc 9.26--0.45
61~90 5 66.40--1.03abc 14.60--2. 04abc 9.13-0.58
Mean+-S.E. 61.461.26 16.144-0. 44 9.14--0.10

Values with different superscript letters
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Fig. 7. Changes in the serum glucose concen-
tration of cow during the late pregn-
ancy

Table 6+ 4 B a}9} 3Fe] glucosed] 74 F#EwT
90F o= Lab 66.40-+1.03mg/dl Kigolglm el
Wl = 2 #sh ghglot Fig. 7604 i wheh
o] Lkl = 78.67--4.26ng/dl skigom  ZME
Ao (P<0.01) vhelytch.

Amano(1967)%= el A glucose sKife-2 LLHRIAMIC
WAE A sroketm slgla = Ruiz #(1971)-2 iRRM
2o] glucose?] Akife] Gekg 4 devhzm dhd —
AEEC B ATIRIERIC] glucose Jkige] MnEhx Wv
Aol KBl A SeHo] ZEg AL pEAEe]

are significantly different at 1 percent level.
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Fig. 8. Changes in the serum urea nitrogen
concentration of cow during the late
pregnancy
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kel 80~100ng/dlel Rt o] MEWHE E2
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Calomr o

Fig. 9. Changes in the serum calcium conce-
ntration of cow during the late preg-
nancy.

3o glucoses] Kigo] =eialc}, (Harper, 1971)

FEEE glucose iy 61.46mg/dl= Harper(1971)
9 60mg/digl ] s=gb Aol vk,

Blood urea nitrogeng! #A-$- ¥R 90H o =14.60
+2.04mg/dl 60BolE 15.204:1.24mg/dl 30H< &
12.80740.86mg/dl 155 )%= 16.334-0.75mg/dl 53#
3011 17.33+1.20mg/dlo. 2 i E ) Ay 4=

WiEehe el ot WEAS VEhA gkl

2l ST 258 e AR B KiEE fi
el A2 BAEAGY BnE mekads el

bl olwl Hitne MREME 8 oludx  FEsRigol
Hims 9] W Eelwl B s ot
el x calcium®] 7%+ Table 624 3 ubgl

Zrol ZEETT 908 <) ¥ 9.134-0.58 30H < £9. 274-0. 59
15H4 = 9.30=0.29 S#hHelE 9.2340.27mg/dle
2 nete Glmel v HEwe dyldh

1»] \,r F]g QOIK] H—E}-V}‘ 21"’955-’1 Pﬁﬁ ﬁ&
< fAE e Eel gt
TR (1955)9] MR 30Hol  11.23+1.84mg/

100m/, 15H[T 11.2941.85mg/100ml, 53 faks 10. 25+
1.70mg/100ml ZKiHE R o ko o} fFE-S 6] 525k Q o},
= H8(1965)¢] AR FEIEMR, IEEELe)
K#E 10.7564-0.879mg/100mlL K ZAERS] fEIRA W
o otd =2 A Zoh. debd it calciumokik
ol IEMRIIMIAIZ BAEEN G AL mhY mME m
il B, EEEIRLAERS R4, vitamin D g
ZHEe) we} calcium Kol welAlE Aol 4EiRM
ek £Mpy R K Jake AL Rolg EE
=

calcium

V. ® =

WA 260 JFR s GTiRR e
steronezl estradiol®] JKift ¥ puiHABHIY ki
& Ak BRE ekl S%E 08Yy 5
H7ARl = 5H 24, 5HY-H SHB7AE 58 S
sked miFe) progesterones} estradiol-: RIAg: o
2 GHA T MHREYEE autoanalyzer MT
system2 2 S#fiste] g3t & FEAT 2 qx).

(1) 1E#REKIIY progesterone KUEL. L4477 308
ST 3B 7R (5.12~11.70ng/ml) .8 kL
MEsFsketst H0AT 2H6l 5.121.07ng/mls) A S
24FF[IRTAl 1.4840.32ng/mi7kx) F7 8] yR45h o)

I A proge-

(2) BEBRKHAS estradiol 22 mw 30Hl
33.76113.64pg/mio] A AT 11~150¢] 92,15
11.91pg/mi7tA] A A s @hnelgm o & Li8shel

TEERG 24174 161.76~238. 4pg/ml KiEe B R
Fetebsl S EERgel £ 91.40pe/mi KA sl o o).

(8) Cholesterols} progesterone, cholesterols} e-
stradiol®] MRRA{G#E 22 r=0.24409} r=—0.2552
ot HHELS Gt

@) FEUAN REAEALE globulinsl g
BEE Bglom el 15804 504060 #5s] =
& ieE vhehyl ok

(5) Glutamic oxaloacetate transaminase(G.0.T)
AHER MR Q0H < 59.802=3.56u/10] 4] &gk
93.33=7. 27w/l #fnstel et alkaline phosphatase
KEEL AL Bl —EkuEs frrhe g o).

(6) fE4REHIN blood urea nitrogen(B.U.N.)z}
calciumg il glo] —sEkHES fiEfFsk ol et glucose
T Stel AtE A e wel sgng o).

5l B X &

1. Amano, Y. 1967.
bloed glucose during pregnancy in the rat. Jap.
17 : 105,

2. Carr, W.R. 1972. Radioimmunoassay of lutei-

Changes of the levels of

J. pharmacol.,

nizing hormone in the blood of zebu cattle.
J. Reprod. Fert., 29: 11.

3. Chupin, D.J. Pelot, M.A. Miguel. and J. thi-
monier. 1977, Progesterone assay for study of
ovarian activity during Postpartum anocestrus
in the cow. A.B.A., 45(3) : 170,



-~

10.

11.

12.

13.

14.

15.

. Corah, L.R., Alice P. Quealy,

. Echternkamp,

. Fevre, J., M. Terqui and M. J. Bose.

T.G. Dunn and
C.C. Kaltenbach. 1974. Prepartum and postp-
artum levels of Progesterone and estradiol in
beef heifers fed two levels of energy. J. Ani.
ci., 39(2) : 380.

Doumas, B.T., W. Watson and H.
1971.
of serum albumin with bromocresel green. Clin.
Chen. Acta., 31 : 87,

S.E. and W. Hansel.

G. Biggs.

Albumin standards and the measurement

1971. Pla-
sma estrogens luteinizing hormone and corticoid

in the postpartum cows. J. Dairy Sci., 54 : 800,

. Fairclough, E. J., J. T. Hunter and R. A.S.

Welch, 1975.

and uterooverian Prostaglandin F.

Peripheral plasma progesterone
concentra-
tions in the cow around rarturition. A.B.A.,
43(11) : 592,

1975.
Birth mechanisms in the sow. Hormcnal bala-
nce before and after parturition. A.B.A., 43

(12) : 691.

Gowenleck, A.H. 1969. Results of an inter-
labioratory trial in Britain. Ann. Cli. Biochem.,
6 :126.

Hafez, E.S.E. 1974. Reproduction in Farm

Animals. Lea and Febiger, philadelphia. pp.
184,

Harper, H.A. 1971.
chemistry. Large medical
Altos, Cal.fcruia.

Hecher, O.

stercid hormones. In cholesterol :

Review of physiological

Publications. Los
1958, Conversion of cholesterol to
chemistry.
biochemistry and pathology (edited by R. P.
Cook). Academic press, Inc.New York.P.309.
Henricks, D. M., J. F. Dickey, J. R. Hiil and
W.E. Johnsten. 1972, plasma estrogen and
progesterone levels after mating and during
Late Pregnancy and Postpartum in cow. Endo-
crinol., 90 : 1336.
R RE, WMKE, FHF—. 1955. Lo otn
ERT B OB owT, 1, BHEERERCES
WAl AR @ E, 8 322.
Holm. L.W. and S.]. Calligan. 1966. Estrogens
in the peripherzl plasma of cows during nor-
Amer. J. Obstet

mal and prolonged gestation.

16.

17.

18.

19.

S~
[$7]

S
=~

. Morris, M.D.

. Okoshi,

. Olson,

. Osinga, A.

. Pope. G.E..

. Pope, G.S.,

and Gene col., 95 : 887.
Flof, O.B. 1969, Plasma levels of

progesterone in pregnancy measured by a ra-

Johansson.
pid competitive protein technique.
ACTA. Endocrinol., 61 : 607,

BRITEY, 1965, WEARAS MEgtE B ML
fite] DR WIZE, Mi—a MEANAS M EHE
gk HiOE. OATREBSI@EE, 5 61,

SREAL 1965, WEEIRAS MEEEME B g
EgE BEE, T MRERECARS] MEERdiel
RS LA L, b 9T,

By xcuLLy
and M. Welfman. 1964.

binding

Kessler, G. An auto-
mated procedure for the determination of cal-
cium and phosphorus. Clin. chem., 10 : 686.

Kessler, G.. R. Rush, 5. A. Delea, and
R. Cupiola. 1971. Automated 34
ment of SCTOT, SGDT and LDH.

in automated analysis technician international

Leon,
Onm rmeasure-

Advances

congress. 1970, Volume (Miami, Florida) thu-
associates, pp.67.

and I.L. Chaikoff. 1959. J. Bicl.
1095.
AV, 1976,

W.H. Freeman and Company, San Fran-

rman.

234 :

Nalbandov.

chem..
Reproductive physiol-
ogy.
cisco and London.

S., N. Suzuki

studies on

znd Tomeda, 1963, 1.

Clinical serum ionic calcium in

Serurma ionic calcium in

Sci., 25 107,

animals 1.
J. Vet

Individual variaticn in the

domestic
healthy dogs. Jap.
R.E. 1962,
lipid transport system. Proc. Nutr. Soc., 21:
135.

1977. Differences in the level of
urirary Qestrogens in late pregnancy between
cattle breeds and breed crosses. A.B.A., 45
(3) = 176.

I. Majzlik,

1977,

P. J. H. Ball and ].D.
Leaver. Use of Progesterone concentra-
tions in plasma and milk in the diagnosis of
pregnancy in domestic cattle. A.B.A., 15(1) :
50.

S.K. Gupta and 1.B. Munro. 1969,
Progesicrene levels in the systemic plasma of
pregnant. cycling and ovarieciemized cows. J.

Reprod. Fert., 20 : 381.



28.

29.

30.

31.

€
o

34.

Robertson, H.A. 1972, Sequential changes in
plasma progesterone in the cow during the
estrous cycle, pregnancy at parturition and
postpartum. Can. J. Ani. Sci., 52: 645~658,
Robertson, H.A. and G. T. King. 1974, Plas-
ma concentrations of progesterone, oestrone,
oestradiol-178 and of oestrone sulphate in the
pig at implantation, during pregnancy and at
parturition, J. Reprod. Fert., 40 : 133,
Robinson, R.P., P.A. Anastassiadis and R. H.
Common. 1971. Estrone concentrations in the
peripheral blood of pregnant cows. [ values
around parturition. J. Dairy Sci., 54 : 1832,
Rosenberg, M., Z. Herz, M. Davidson and Y.
Folman. 1977. Seasonal variations in postpar-
tum plasma progesterone levels and conception
in primiparous and multiparous dairy cows.
J. Reprod. Fert., 51:363.

. Ruiz, M.E., R.C. Ewan and V. C. Speer. 1971.

Serum metabolites of pregnant and hysterect-
omized gilts fed two levels of energy. J. Ani.
Sci., 32(6) : 1153.

. RREBRLL, JHEZS, MR 1961 LA MIHE

EIHEOLTNSEINCHT 507, BRETERE,
298 : 245.

Schiavo. J.J., R.L. Matuszczak, E.B. Oltenacu
and R.H. Foote. 1975,

postpartum and pregnant cows as a monitor

Milk progesterone in

35.

36.

37.

38.

39.

40.

41.

of reproductive status. J. Dairy. Sci., 58:
1713 (cited by Pennington et al., 1976).
Seguin, B.E., J.N. Stellflug, T. E. Kiser and
W.D. Oxender. 1973. Pregnancy diagnosis by
progesterone in beef cattle. J. Ani. Sci., 41
(1) : 377.

Short, R.V. 1958. Progesterone in blood, J.
Progesterone in the peripheral blood of preg-
nant cows. J. Endociinol., 16 : 426,

Siperstein, M.D. 1960, Am. J.
8 : 645.

Skeggs, L.T. and H. Hoch strassr. 1964, Clin.
chem., 10: 918,

Smith, V.G., L. T. Edgerton, H.D. Hafs

E.M. Convey. 1973. Bovine serum estrogens,

clin. Nutr.,

and

progestins and glucocorticoids during late pre-
gnancy, parturition and early lactation. J. Ani.
Sci., 36(2) : 391.

Stabenfeldt, G.H., L.L. Ewing and L.E. Mcd-
onald. 1969. Peripheral plasma progesterone
levels during the bovine estrous cycle. J. Re-
prod. Fert., 19: 433,

Welch, H.A., H. A. Tucher, W.D. Oxender, S.
Porteus and K.T. Kirton. 1973. Plasma prost-
aglandin at parturition in cows. ]. Ani. Sci.,
41(1) : 386.

. Wishart, D.F. 1975. Early pregnancy diagnosis

in cattle. A.B.A., 43(4) : 128,



