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Establishment for Improving Productivity of Cattle by Fecal Steroid
and Milk Urea Nitrogen Analysis

I. Development of Enzyme-linked Immunosorbent Assay for Progesterone
and Milk Urea Nitrogen Analysis in Cattle

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, Koreaq,
"College of Medicine, Gyongsang National University, Jinju 660-701, Korea

This study was carried out to determine the blood and milk progesterone by enzyme-linked immunosorbent assay
(ELISA), and milk urea nitrogen (MUN) in cows. MUN and protein concentration were determined using automated
infared procedures. The optimum conditions of ELISA system was investigated including the first and second antibody
titres, bound percent, and enzyme conjugate and also the factors on MUN and protein concentration by sampling

procedures and addition of preservatives. Progesterone antibodies did not react to pregnenlone, testosterone, estrone,
estradiol-17p, aldosterone, cortisol, corticosterone and 11a-dehydroxycortisone (DOC), but reacted with only progesterone.
The intra and inter-assay coefficient of variation 4.5%, 6.1~9.4% when used of bovine serum. The morning, MUN
concentration (17.612.8 mg/100 ml) in the 13 herds was similar to that of evening MUN concentration of the lactating
cows from the same herd. A significant relationship between moning and evening milk samples of upper parameters
was found r = 0.93. Difference in MUN concentration with sampling procedures and using of preservatives were

investigated.

Key Words: Enzyme-linked immunosorbent assay, Progesterone, Double antibody, Early pregnancy diagnosis, Milk

urea nitrogen, Cattle
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Table 1. Intra-assay precision of the analysis to progesterone using bovine serum

_ Replications e
Indicator MeantSD C.V. (%)
1 2 3 5 6

Optical density 0.230 0.227 0.234 0.243 0.229 0.220 0.230%£0.007

% Bound" 229 22.7 234 243 229 220 23.0£0.699

Progesterone™ 58 6.0 5.6 5.4 57 6.2 5.810.261 45

*: % Bound = E/B0X 100, E: absorbance reading of sample, EQ: absorbance reading of zero standard, **: ng/ml, ***: C.V. = coefficient of

variation
-~ 7 Non-prognant Group Z2R7F MSASFE 6.1%004 9.4% Ato}o] itk Bound %ol
IS = Non- . o s .
5 6 o Pregnant Group \ g NEATE AAEY progesterone FX0) whetA o]
< 5 \ b Rlou MEASE 12%lA 5.7% Belelgich
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= 4
g, / \ sl48 TA

@
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O
. ] ngm)E 122 @ gETd fEIel 24 IR
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Fig. 1. Changes of plama progesterone concentration in preg-
nant and non-pregnant Holstein groups.

8ol ZASE FHAZ BSA T A5 25% glu-
taraldehyde €NollA 71 w4 H55 B A7) 5
x10° o]tk

aBSAgA Sl MA

YBSATA 9 AA= &dEH S %A 2 BSA polymerZ
37C, 30427t incubation ©}o} 10,000 rpm, 207+ YA H-2]
= 8,000 pm, 3027 (4C) YA T Al A
AEEA] ¥skch iz #AE 918l BSA FEE 0.1 pgml
& 3} BSA polymerE 10°HH 3| A)A ELISA &A% Az}

M E FRI FANEE JERO] A9 BA oA &

BSAEHA 9 %Xd AA (FPHEAE
ELISAS| =HHE
e ZA
EZZLf HEA% (intra—assay coefficient of variation)
NEAEE &AL 918t 5 RAle] 49 22 dHo
Al o]gste] 63l A AT SAHY HEAFE 4.5%0]

AT} (Table | 2%).
EF7F HEAN S (inter—assay coefficient of variation)
AA7} & 4vje]e] f-Fo AL o], 2 MAER &
Z& A& (EH)oll 419 33] vkE A Al progesterone 52

A7V Adefoll 9] 382 7)ol 1.0 ngmlE H7hak Al
oA 1.12 ngmlE 89.6%2] 3T, 2.0 ngmlE H7Hek e
AME 2.06 ngmlE 91.6%2] &L UeERIRITH

m(&]:

Z 4 ]KF0AM9 progesterone & =3

ELISA 7]l 2]§}t Progesterone 5% &A1} o]F-9] &9l
oA} glale] B Holstein 7652} vidale] BR1E Holstein
23504 AAF 4D (A L 0) B=E 2AY (DO
3 = PFo) ) Progeserone FEE 0.26~0.86 ng/ml 2]
Az dalFol= 03610.14 ng/ml, B]PAIToA o] f-o) A
2 AAHR] eFsheh =5 B3 FGol A9 progesterone]
FE Alole B 4 Utk BARAA Y 4 23U pro-
TEE 94 EE dFEOE vk Wit 021+
357178 19 - 83FolA AU o
Aol 21e1x1 8} progesterone FXmE 0.2140.38 ng/ml, H]Y
AlFol| 4= 0.2840.41 ng/mlZ Holstein -2} vl arsle] A
zFo]7F giSiT.

4 FdzRY 29 7o Ady {5 AANE LA
o] Holstein FrfrollA] JAlT# v]dalzolAe 24 Ade
Fig. 17} Zsich

Fig. 1014 wkel o} A1 AJF717F ER1€ -9 995
& doR AT A3 A, F 18~249Y Alolel 4
AAELE BAAY ol F Flola JAals=RA] mk‘ﬂ 23'1"
of HGAlZH dalgk 76570l izt Y AifolA] <l
A F 14, 1697H1E YA o Foll BAGlo] 79 Z}O B
T Aok Y £ F 209 o] FFEE AXT Aol
YERARATE (P<0.01).

P TN A= 6.21£1.30 ng/ml 013 Bl LA T2 YAIF

gesterone 5
0.04). AAA Q] A

-239-



Table 2. Effect of milk sample temperature on milk component analysis (Mean+:S.D; N=39)

Temperature ( C) Fat (%) Protein (%) Lactose (%) MUN (mg/d})
10 4.21£0.15° 3.32+0.10 4.93+0.09° 5.39%1.72
20 4.3840.16* 3.3240.08 4.8740.06° 7.0412.64°
30 4.70%0.18 3.3410.08 4.78%0.06* 19.7%£1.55°
40 4.81£0.17° 3.33%0.11 4.78+0.06° 18.3£1.58°
a, b: Mean significantly different in same column (P<0.05)

Table 3. Comparision of MUN, protein and lactose concentrations 9] Hubd MUN FE0M 9] Aol x| ot A Ax
by sampling procedures in quarter milk (Mean£S.D, N=31) z A Alolo] ghlA §3 2 MUN BEE= guldy) S
Samples  Protein(%)  Lactose(%) MUN(mgd) 79 3 2ol MUNS £ o] n)-$ 37| LFERIT} (P<0.05).
Foremilk ~ 3.58%0.52 4.5110.38 9.2613.79 HAAZ|O] e 3t
Postmitk 3.35£0.56" 3.91£048" 15.90£1047"

*Postmilk is significantly lower or higher than foremilk (P<0.05)

o Ale] AFFH F 209, 229, 24YoM Y FEE v
ol = 0.8310.49, 0.68+0.51, 0.47£0.50 ngml2-E 1.0 ng/ml
olglo| . oL} AAlFo) e 5251041, 4.7311.45, 4.62£1.26
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