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commercial herds for milk fat analysis
using a Gerber method and for protein
Kjeldahl technique (Hauke, 1965). All
aliquotes for
determination were kept frozen at -
18°C. Progesterone analysis in milk
was carried out by use of
radioimmunoassay {Hoffmann an

Hamburger, 1973) and by Enzygnost
rapid enzyme immunoassay test kit.

Experiment 3

The use of the on-farm progesterone
test Kkits for prevent insemination
errors was also evaluated using both
determination of progesterone in mi]&
by radioimmunoassay and Enzygnost
enzyme immunoassay test Kkit. The
protocol was to test cows for
progesterone not later than 12 hours
from when service was done. A total
of 1044 COWS presented for
insemination to the University of
Munich veterinary clinic were used in
this study. Cows were inseminated on
basis of determination of vaginal
mucus electrical resistance according
to the method described by Metzger et
al. (1972). Milk samples were taken
prior to insemination; All samples were
foremilk. After the udder was washed,
disinfected and dried, first milk was
thrown away and foremilk collected.
Progesterone analysis was carried out
within 12 hours of sampling. If the
progesterone test indicated high
progesterone, additional milk sampling
was done every other two days until
low progesterone was obtained.
Relative concentrations of progesterone
were classified as low or high by
comparison with standard progesterone
samples, which were supplied with
each kit. Pregnancy diagnosis for all
1044 cows was done by rectal
palpation of the genital organs 8 to
10 weeks after sgervice.

progesterone .
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Progesterone determination by rapid
test kit

Milk samples were thawed at ‘.?.5°C,
mixed thoroughly by homogenizrtion

" for 8 sec and progesterone deteraine.

Four commercial progesterone ests
were performed immediately after
thawing. Progesterone concentrations
were classified visually by comparison
with standard progesterone samples,
which were supplied with each Kkit,
The ‘progesterone concentration was
characterized as low, intermediate or
high at the recommended processing
time only on the basis of comparison
of colour (no colour, light, dar
colour) development. For Hormonost
and Enzygnost" tests, samples were
determineﬂuphotometrically at 492 nm,
Enzygnost samples initially were
determined by a microtitre plate
spectrophotometer (MR 700 - plate
reader: Dynatech. GmbH. Frankfurt, F.R.
Germany). Then 300ul of sample was
transferred from each well of the
microtitre plate into curvettes. 400
microliter distilled water was then
added and samples read by a standard
spectrophotometer (pPCP 6121,
Eppendorf Co., Hamburg, F.R. Germany).
In each of the assays mentioned above
high and low progesterone control
samples were included for the
determination of intraassay and

_interassay coefficient of variations.

S'_tatistical Analyses

An objective of this study was to
determine the accuracy of results
obtained from four commercial rapid,
milk progesterone Kkits. To measure
accuracy of clasgification of
progesterone concentration into low
and high levels by commercial tests,
the percentage of similarity with
radiocimmunoassay progesterone values -
was determined by using discriminhant
analysis, chi-square and student t-
test. To determine the effect of the
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Accuracy of Progesterone Classificatiom imto Different types of milk

Table 1:
using four commercial enzyme immunoassay tests.
Progesterone Interpretation Type of  Milk
) Fore— Bulk- After—*
milk nilk milk
N A N A N A
Radio- Photometric 36 100 36 100 38 100
immunoassay
Enzygnost visual 36 97.2 36 88.9 36 83.3
Photometric 36 100 38 88.9 236 100
Minireade: 36 100 238 100 3¢ 100
Hormonost Photometric 21 952 21 100 21 100
Reprostrip visual 18 100 18 100 18 100
Progestassay visual 18 2.2 18 94.4 18 94.4

(A) Accuracy was determined according to the percentage of similarity in
progesterone concentrations determined quantitatively with radiommunoassay
and qualitatively with four enzyme immunoassay tests..

(N) total number of samples.
Photometric = interpretation was done by use of a standard photometer .

interpretation was. done by wuse of a microtiter plate
pPhotometer.test kits where both visual and photometric

Minireader =

interpretations were made, photometric during the same milking.

interpretations were superior and .in
most cases agreed 100% to
classification by radioimmunoassay;
whereas visual interpretation agreed
90% to the classification.
Concentration of progesterone in

foremilk, bulkmilk, aftermilk and in

between milking samples collected at
various time intervals after milking
(Figure 1) were not significantly
different (P)O'.%) from each other
when Enzygnost™ test kit was used,
though a tendency towards increased
progesterone values with increase in
the interval from milking was marked.
Radioimmunoassay values showed
significant differences between
foremilk and aftermilk, especially

Radioimmunoassay values were two to
three fo lower than those of
Enzygnost™ test Kit; but the two were
highly correlated (r=0.9; P<0.01). The
same pattern was observed by high
and low progesterone concentration.
Results of effects of milk fat
percentage, high somatic cell counts
and type of quarter on progesterone
concentration are shown in Figure 2.
and Table 2.

Fat content varied between 2.5g/100ml
and 8.5g/100 ml for foremilk. The
concentration of fat in milk or an
interaction of the percentage of milk
fat by day of the oestrous cycle did
not influence progesterone
concentration determined by
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Table 2: Comparison of progesterime concentration between two quarters
determined by Enzygonost™ milk test kit.

(a) Comparison between mastitic (high somatic cell count), diseased and clinically
normal quarter. '

o Foremilk quarter (n =33 pairs)
mastitic ' ' normal
Proges— low (n=16} 3.142.1 2.9%+1.8
terone (ng/ml)  high(n=17) 21.1#3.8 91.443.3
Fat (g/100ml) © . 3.2%1.2 3,.,0t_1.§_
Protein {mg/100ml) 3.840.5 3.840.4.

b) Comparison between two clinically normal “qunt (n=8 pairs)

o : Quarter Z

Proges-

terone (ﬁﬁ/ml) high (n=6) 20.8:!:5.2 L 21‘).91:2.39

Fat (g/iOOml) 3.351.0 - 3.3%1.3

Protein (mg/100ml} 3.711.2 | | 3.810.6

Iin a and b, the level of somatic cell cbr;tent {vaé detefniined by t_he California

Mastitis Test according to Schalm (1960).

Table 3: Results of rectal palpation, progesterone eoncentfat,_ioni .and vaginal
mucus electrical resistance in cattle. wrongly inseminated at time of
high progesterone concentration L ' -

Diagnosis. ~ Progesterone (ng/ml) Vaginal ,
Endometritis . 1B.545.7 i 34.0%£2,5
Jvarian Cysts 17.346.7 T 30.848.9
(n=6) ' - J

Early 18.224.2 LT 40.0%8.8
premancy ) sl

Normal . 17.245.9 7. 351%6.3 ..
(n=40) | | e g PREER e

Fae e e
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Figure 3
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Fig3. Comparisons for intensity of oestrous behavioural signs at times of insemination
carried out after observation of oestrus mimicing signs but having high progesterone
values and after low progesterone values were obtained. v
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milk and serum Enzygnost test Kkits
was less than 6.8% and therefore
similar to results obtained by Stanley
et al. (1986), Theissen (1986) and

Worsfold et al. (1987). The interassay.

coefficient of variation was below
16.8% and also within the range of
1.4% to 17.9% given in literature for
enzyme immunoassay (Ginther et al,
1976; Fantly et al., 1981; (Yasuhara
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progesterone concentration changes
which occur during various
reproductive states, but absolute
values varied considerably. In
agreement with many other authors
measurement of progesterone by
enzyme immunoassay gave higher
concentrations  that those by
radioimmunoassay (Hoffmann et al,
1976, Gunzler et al, 1979; Arnstadt
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