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Establishment for Improving Productivity of Cattle by
Fecal Steroid and Milk Urea Nitrogen analysis
II. Application of Early Pregnancy Diagnosis and Monitoring Postpartum Ovarian Activity

Chung-Boo Kang, Woo-Song Ha*, Ji-In Kwon, Young-Sang Yu, Chul-Ho Kim
and Soo-Dong Kwak'

Institute of Animal Medicine, College of Veterinary Medicine, Gyongsang National University,

Jinju 660-701, Korea,
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Progesterone levels in the blood plasma or skim milk of cows are considered to be very useful indicator for the
detection of estrus cycle and early pregnancy diagnosis. During 13 to 14 days after estrus the level of progesterone in
plasma or skim milk were not different between the inseminated arid non-inseminated cows. In the pregnant cows the
peak level of progesterone reached on 14th day after artificial insemination (Al), but in the absence of conceptus the
level declines after the 14th day slowly, and then very rapidly towards the basal level after the 17th day. This low level
persists about 4 days, including those of estrus and ovulation, a highly characteristic pattern which differs so markedly
from that in the pregnant cows. Progesterone levels in blood plasma or skim milk can provided a reliable diagnosis of
early pregnancy and monitoring ovarian activity in cows. The mean % standard deviation of milk urea nitrogen (MUN)
and protein concentration in the cows at 9 herds were 17.742.35 mg/dL and 3.240.17%, respectively. The days of
nonpregnant after parturition was shorter in the cows in which the lower level of MUN than higher level of MUN

concentration,
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AFFAol og FEHEL M7 YFJME Zibolr®E
7l 50~60%, H1ZBARSol A E 70~80% AEol7) W&o
732k-e] 79 Holx 40% AT PalsR] s oz A
Ztste] HEE W AZhel JA AAE A, FEHEA
Fe ool tisiAE ol9] 9L Hoksie] Bad HAE §
o A&3 AFPE AAlshe Ao e I @A)
Zol R B7l0] FUJPI6811202129)

ANk 0 g wRAg Froate] A AR ot A9 Qlal
Ak F4 T 40U AT (AAE 409 o] PR o] Al7]o)
FHER] 2 o] EIHriEte At Mg 2t
T 604 o1F7} AP,

Hoe FUelXE of7]ol] tid iR Aol P
T %9 progesterone L9 F3L dau A< 7]

< 7FeE 4 o] Brvt ¥ dAar)Fe SEGuHE gt
-a—]_b_[_ﬂoﬂx: O] %Q 57 ©) ];]FS,6,8,9,17,19’“‘21,23,24,26,30, 2)

29 WAHF7] F progesterone FEE /NAY Ao, AlE
o] 5 2 53 el wEbA Gzhe) zpolzt 9ot Ayt
Hoz Wi 7|5FA Y EAFTFol U MEXE B,
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% 2 A FolME | ngml, 2204 3 ng/ml, FLIEH
oAM= 30ngmiE 7|20 ko YT,

Dray et al'Voll o]&]l ElAo] 9)& progesterone &4
Qe AN, ¢ BEH] B85 Fo8 ot
F71 8], 7] 4, a9 7]EsEAE, HeA
2 A9 gk X2aTe 3y Fof ¥ 28
9] T}720212532)

FZo) A3 Q3o AF Ko 9JElH FFo EAshe
S 4E]d 4 (blood urea nitrogen; BUN) =53} $fujol] &)
she 8AEIE A (milk urea nitrogen; MUN)2| 52 A2
Zooz® oz o] FHE ALRF 9 $3vto] olyu'™®
Z}E drd AEE oI o] @ o] o,

AR AR T A E MUN B402 WA of X
9] = Fol] 4L slm glon) Ax) Walglete] 7
ARQl #HA, o]F ol A= steroid = 53] progesterone?]
SE 2L ol&9] 715, MUNZ} progesterone®] & #&Adof
e A7 AARLE HE o]RolR L A ¥ Aol
otk wepx o] JNHE AAHeR Fyslr] fl5lo
MUN #4418 A48 A9 24 B5P) ojo] WAl E3)
FTe Aok FRA AF, FAlol progesterone FENol W
A2 ool Uik FAE 47|12 ST
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HFENE progesterone, 13 A8 FY, 48 ¢4, &
g T, T47)F, FAsHA, WX A<} 13} A
g % A 22z gAY A L FPABRAEA
Kang 5 (2002)2] 3Pl F38te] 2Al8k3ich
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AAE |27 E3 Fert Gadsta AF717F 1€ 50
T ool AH-9-5 BA3sl e B9 -9 (Holstein)9}
207 olde] -8 HAET e BE o s A
At £ Aol AMEE f, -9 AR 1~74kb
(B 34), AP 2~10(3F 52908tk

TGRS A S WHZF) wd D 4
.}

Bee
AN WY, 7] Qage] 2839

WARES BT F 100 FE 09 744 Y 07, oF
Aoz BASD AP 9FFo 109 BHo
2 st

EE AW 247} 5 miE AYPslo] A-LoA oF 1A]3F
SEAA 4T 12A3F o] BESL] 1,500}gR 2087 U4
st el 93E SAHA 7K 0T FERES
of ARE-SI3IT
A#HA] Na,EDTA A g AL Ao tjFE 1A ol
o 1,500XgE L 2HoR sl RS R, REFGITL
F503 2 Ade sk 002)9] HEPd FEsiack
A% 2 5049 progesterone FE A IA HiR

1(2002)9) WP F5t AAEIATE

3. Progesterone &0l 2t JARIEt

AF717F g9 AAA progesterone FE7F 1.0 ng/ml
oldS UehlE JAE FAVTE 2 e Jog wd
th YA EE A F 20~249730] 3.0 ng/ml o]F&
FASFA AF7)7} RIRER] e A8 dadEde=s st

i

ek & 109 ¥ 59 71402 90d 7R fFolAlY
progesterone =7} 1.0 ng/mle]® Faull 7153A7F 24
3 ZoE ARG o F A WARIS Uehd 32
dar)5e gBoe BAsgc

S5 F MUN (milk urea nitrogen), 14 A3, ¢
9 3% 243 WA GRoje] gHge Azl 97
=4 20024 34 1097k AHo = 13 A2

=1
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1. 4% ® JueE g

sterone® s Hst

HIQAMLZOML] proge—

F3 g7 B 2d 2402 AP AFAFHS AA
ko] Holstein frfrollAl Q4la} nlgiltol el &4 A3},
FA Y] progesterone FE YAIT, BIYAE BF 0.4 ng/
ml ©]&te] ATk

AR AF77) FJE F-9 9FE UFOE plasma
progesterone =5 SATH A} AFEA F 18~24Y Alo]
o ¥ AAGGE BIAY o]F FRlelA A=A gk
d 2352 n|dalEs} Palgt 76500 ek G o)A
AFFH F 14, 169 7T L4l ogFo] EAlel A9
ol & & rh nElv £ F 209 olF FHE ®A
3 2}olZ YERIATH (P<0.01). UAITolM = 6.21£1.30 ny
ml, B YA dildtol Ao T4 F 209, 229, 244
o 9] Fr nlgalTol A 0.83+£0.49, 0.68+0.51, 047+
0.50 ng/mlO.Z 1.0 ng/ml o]3tolAx, YAlToME 525+
1.41, 473%1.45, 4.62+1.26 ng/ml & YAIFT} vl GalFell A

[¢]
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o] &polzt A (P<0.01) Z&7] FART ojRoo] Hgoll= ¢l
5189 o1F, 7153t 20~24Y Alo]oll A 2] proge-
sterone A2 w9 2 AFHRN 2o)7) UL} (Table 1).

A 59 progesterone ¥ = A= A T A
Rl opd WA veRt Zpole dlovt A F 1697
= FAo X9} vi7 R oA Qe Wshe YAlE, vY
Aol A} B 4= QIdch 74 F 18U o|F REle AT H
H| Aol A 9] WEte] Xtol7t Z A progesterone FES] W
ste] #H-"2 dHo e} £ WS Veho] FEAA ¢
ol glolE 71 RAQ) H-¥& Z29kch (Table 2).

T4 T 18Y0lA] 24Ul o] Hd 2 &R Fofl A< pro-
gesterone 2] W3} Fo] YA ¢yt PHBe]AQ) 3.0 ng/ml
ol’d, Bxfroll A 0 ng/ml oldo g Y} gdalos w4y
o= E]‘Ri‘?i progesterone 5= 573 Ad digHoz #A
H 7678 oz 79 F 60Ys dFsho AL A
72—‘12*7} oz I} JAgg A& 94.7%01 ATk

LA &

Table 1. Changes of plasma progesterone concentration in non-
pregnant and pregnant Holstein (ng/ml, mean = SD)

2. U¥T|ZF Z9| progesterone & B3} (Holstein)

—_—

Ao WE progesterone FEY WIS ulelEly
At Palel gRldE PATE uider 7] il
ojo] 171 HH o2 do (™ AH8) EAFolAe] HA
2 Table 33 ottt 7] alxidol] oo ¢lilo] & A4
9] Holstein®] tigF 4171708 oigk B418 AAg 2
A 7)Zro] AE4E progesterone EE7F S7HHE 4SS

o s/Y o]F RE= Ao 943 4728 SR8t
Bolat fFolre] Aol ek BE APE vl AEER
Ae %% o 2871 Sl

AR, fE 9

o
rlr

fijo

3. MUN,

oK

Efeoto] A

zZb FEE A, O (%) MUN (mg/100 ml) 315

Table 2. Changes of skim milk progesterone concentration in non-
pregnant and pregnant Holstein (ng/ml, mean £ SD)

Days after AL NO“'pr(f]g:“Za;‘)t group Preggggm“p Days after ALl N°"'pr(§g=“;3“)‘ growp P reggla:%m“p
0 0.32+0.12 0.3610.14 0 0.18+0.20 0.16%0.18
2 0.58+0.25 0.59:+0.27 2 0.32+0.21 0.3240.20
4 0.81£0.32 0.8810.36 4 0.68£0.25 0.71£0.18
6 1.960.42 1.98£0.34 6 1.65£0.52 1.6910.43
8 2.87£0.49 2.9610.52 8 2.7140.68 2.88+0.69
10 3.88+0.68 3.82+0.64 10 3.42:0.80 3.50%1.08
12 4.75£0.91 4.79+0.93 12 4.15+0.96 4.21+0.96
14 5.02%1.17 5161122 14 4.88+1.07 4.79+1.99
16 6.13£2.19 6.23+2.26 16 5.26+2.08 5.49+2.24
18 1.97£0.84 6.2141.30 18 1.8240.76 5414130
20 0.8310.49 5.25+1.41% 20 0.66£0.54 501£1.25%
22 0.68+0.51 4.73%£145% 22 0.51£0.45 3.8611.47%
24 0.4710.50 4.62+1.26* 24 0.34+0.25 3.8141.28%

#Means are significantly different at P<0.01 between non-
pregnant and pregnant groups.
A.L: artificial insemination

¥Means are significantly different at P<0.01 between non-
pregnant and pregnant groups.
A.L: artificial insemination

Table 3. Changes of progesterone concentration according to gestation period of 28 Holstein cows

(ng/ml, mean X SD)

Month

1 2 3 4 5 6 7 8 9
Sample
Plasma 42+121 39%142 36+125 4.1x183 71+£1.12 72+124 7.1%x124 6.6%£1.83 721188
Skim mitk 3.8+1.18 3.4+1.28 3.8%1.51 32%£1.02 82+098 63+126 57142 59+153 6.6%1.46
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Table 4. Comparison on milk yield, milk protein, MUN levels and days of nonpregnant per year in 9 dairy farms

Dairy farms Os Sp Gm Mz Kz Gh Gs Sb Ua Mean£SD
Milk yield/day (Kg) 27.36 33.79 31.24 29.15 24.37 39.96 18.35 245 27.39 30.98+5.454
Milk protein (%) 3.06 2.98 33 3.18 3.44 3.08 3.28 3.28 33 3.174£0.170
MUN (mg/dL) 17.2 19.6 20.6 18.5 14.8 152 17.8 18.4 23.1 17.6512.348
Days of nonpregnant 108.7 150.5 145.1 164.3 252.6 151.8 252 189.5 1114 162.17148.117
300 r 7 25
— Non-pregnant
—--MUN
250 ] ] 1 20
4 =
® 200 | ] =
Q e 115 ¢
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m b pr— e | P
g 150 ] )
[¢)] —~
a 1 10 é
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Os Sp Gm Mz Kz Gh Gs Sb Ua
Dairy Farms

Fig. 1. Correlation on MUN levels and days of non-pregnant

HES v} Table 49 %01 97l E3o] MUNZ & 7HFF e
Kz £342 148, 3t 52 Sb 542 184, 71 & Ua
228 2310191 1— 97 539 HFFA= 17.7011h

238 FeHAdSE 2ALE B FEHLOE 7P 82 Os
Ea} 108.7%, $7R! Gh 532 15189, 7FE 2 Kz 53¢

2 252680101 o] o EF HF THLTE 1622¢

ojitt. FEjUS9 MUNX|2ke] )= Fig. 13} Zo] MUN
A7 & 5HY £F TRV YA 92 2L 5
FEYs7E #@gtok 23y iR Kz 578E MUNA7ZE @
o Fejds7E A Ua B73& MUNAIZL £3tou &
<7} ASktt (Fig. 1. 3%)

o]zl UL Askgol g FE BF kG Fo
Zej9} 238 2F3 & WAZ WIHCk

9 97) = Zoll A MUNAZ} 713 e Kz 23, 71
FZ9] sb B4 7HF 5L Ua 54, 59 37) 24 &4
29] JAEE MUNAE A ES v} Fig. 29} Zo] MAd=

B} 2ApE8 319 pojrl ¥ &S VER 3 Ut o]
23 24L& ALY 59 Aolde ¢ Uy Fig. 2.
zlz)
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Kishimoto 0] 23} 49 @7 progesterone ¥
WAZZ A AF7A A DAl T ellA
2% 03 ngmlE YA FREeY 2F AA3 FUHeke
B]JAle AF7] 13Y€elA] 5.3 ng/mlE 23S VERIL
Y 437 2979 04 ngmiE 53] ZARD, IA¢E
4ngml A - Fo| ¥ F=E AS FAHGEL sk

Henricks 5'90]] 2J3ld 49 % progesterone FE+ ¢l
FFA T MA8 718 1294 9.9 ngmle] FxE e
Ulo] 33dA7kx] A HACHT 39UAE 13.9 ngmlY] TF
ojglod, Nl do A= 12U71A] 7 ng/mle] TELE A
A3 Z7hete 15~18AAAA B2 FEZ FASITIE 24
3171 A28k 2197 1.2 ngml2 7430tk Basigich

Kamonpatana 5'2¢] B 110l 218} Swamp buffaloolA] &
712} 873 progesterone®} T 0.09+0.13 ng/ml, ©A 24
27,3095 ZHz} 1.3840.54, 1.17+0.48, 1.2620.33 ng/ml 0.5
Q1 FA 2] A7) progesterone F X7t 0.5 ng/ml ©18t8 o)
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Fig. 2. Individual differences of MUN level in three dairy farms in the representative category of high (Kz), middle (Sb) and low (Ua)

MUN levels

2k H3gk vt 9l
& Ago)re] BA7] progesterone F X 0.3710.16 ng/
mlZ Henricks 5'99] ®Bio} A9 gA)&gom, 9Aalr9
progesterone®] ¥EE 7.14£1.0 ng/mlE Henricks £'92] 43
Bobe oRRE B Kishimoto 5799) AANTh: tha e
gl 7)ol ulsia= Az zlo] F ofE] 4Qlo] FHdE
Aoz ¥oEo] o oer B AEV} B8¥ o8
AZEY B 7oA Ao dAdg0A e E8oE
B8 dA7lE vl R3] 58715 AR dddrh
Progesterone & =5 FAst] 7] GANGE AAE o
1 HARZIE B9 B A7 HEH v 2
F712 Bolrta Ao FA AE E5EE 74
F19~2490) gntd oz AAEI ct ghaje} A A
LERG vhe} o] dl 2l &X)f 59 progesterone FE &
Aol &gt 27] AT 7FeA7IE RES] $ste v
9} AXE Uldog A F 24U7A| progesterone
£ EF3E 78 T 2087} 240l progesterone F%
HI YA 1 ng/ml, ]8R! ®PA Q49 3 ng/ml o]
2 UehY 7180 RuEAY £4 T 20~24Y Alolo] &
% progesterone =9 7|EAE 2 ngmloE ¥ W &
Ak} 7hsAlo] BRI AT
FE S0 o7 YAl JAekgol 100%
WAF717E 18Y ojdtol Ay 24 o]
QA YAFY), ol F R REgE, g
3 A7Be v e 5ol Ha UoH ™. Bulman®}
Lamming®& #]9] Z7]A7 =8 & 31~599 Alolo] 12%
AE7F ojur] widel, 4 & FiA GAF7IQ 389z
464 Atolol] progesterone FEE T vl 5P UAldd
ATES 9 F Advkn BaHY uh & Ao e F

2
>

lo fr of u

Progesterone
7} sl AglesE
Abal 7S njAAFA Q)

A 3 2499 progesterone 5% Aol o8] Yalew Aok
HAD 765 FolA 4574 73 F- 60Qell 2ZZHA] <3
JEMHRC 2 SRIFTE oo Ylo = nIARAR BT
71, I& 109 BEPE Fo] 1 dAY Aol AU o7
o tiEiME TR FHI} E4o] o g zog P
:21=3

Tanaka 5200l 2l3hA QAFFA F 22~2499) ¥ pro-
gesterone =7t 1.0 ng/ml 03] A4 dxloz A&
o ok ukE o] do] 10 ng/mle & VEhdtha QA oo] uk
47} 1.0 ng/ml )3}l 21} 1.0 ng/ml o] d& vjnA
goltin gk

£ Adollxe] #A7] progesterone FTE 0.37£0.16 ng/
mlZ Henricks 59 R399} 79| dX3}olon, 447
progesterone] “FE3 7.1%£1.0 ng/mlE Henricks $'9¢] 47|
Brhe oz B Kishimoto §799] A& Rrle tha #akch
o] AL ARk Aol F oj7 aQlo] FiF Ao Py
o] o2 ter) Be Awrt A9 Aow Az} B
Aol Ao A= iRl Ao 8ol & dAVF
et i F53] S8V AoE wiEch MUN 457
Feidete] FAof oM E Hvt glof FAEkR) go
U, MUN 8% 71391 12.0~17.9 mg/dLolA o} &2 37
FHE (324%) R0} EUTHE K319 BUN $%7} 20 mg/dL
oldd w el 749 BUN 57} 19 mg/dL o] A
Lo M= FEEo) 7 (18~21%)9) BI41971 9lo) MUN
TEE Yo o2 yzrart

A 5V AR 7IE (1294%) E ¥ FE (1416%)9)
Wd Foigolr o FEES A7 741%, 56.32%2 FAT
tol& Yeh iRtk Barel 7o) dAjste] Sl
THAEFY dFos Aol veh= AnE, faudst
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2 2AL Az A X}O]HC} EAEZ o B2 Aolz}
T AL AR Aoel 2T RAIRY BEo
g eiAn nEFY Fo2 WA yA] Aoz T
& 31, YHE MUN &7t $omA s Fe|Yo]
AE A Akl Hrlde e, £33} A
of o]FoIX|A] ofo} viERG Axtg 1=

ol T e GHolA AF7I7 BRlE f-olae Fo,
FE&EOIX 9 progesterone FE A4 27] ARG = &

& 2o 7SRl €82 7 IS ¢ 7 A

EF AA wEe MUN 55 A SHdse 25, Al
Ale] 2 5 TRIARI Z7L A olge 42 wAR™
A #xto] OMJ. ArgazE] Jjdel Pow de 89 &
A& Aoz gedch
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