MILK PROGESTERONE PROFILES AS AN AID TO PREGNANCY

/

IAGNOSIS AND TO FERTILITY CONTROL AT THE THAI-DANISH
DAIRY FARM
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Abstract g

Two hundreds and two cross breed dairy cows were used to study the mil
progesterone profiles, by a direct radioimmunoassay method, at days @, 5, 1, 12, 20; 28}
35 and 45 after artificial insemination. It was found that 56.93 p (115/202) of the cow

had a normal estrus cyale and conceived, but 13% (15/115) of the conceived cows

embrvos died between 28 and.35 days of gestation.- Totally 43.07 % (\87/202) of the
cows were not pregnant and these cows could be classified into four groups . 15.35 %
{\31 /202‘) 'of' the cows having normal estrus cycle but they did not conceive; 7.43 (15/202
of the cows were inseminated during high progesterone concentration; 14.35% (29/202)

;
of the cows with an irregular cycle; and 5.94% (12/202) was acvelicity.

Introduction

The use of milk progesterone measurement for the determination of pregnancj

was first suggested by Laing and Heap (1971); and subsequent work by Heap et al.
(1976:}, Foote ¢f al., (1979), Booth ef al., (1979), Mc Caughey and Cooper (1980),
Holdsworth et al., (1980), Shemesh ef al., (1983). The development of radioimmunoassay
techniqucn(RIA) for the assay of hormones has provided new possibilities for a more
precise study 6{' the endocrinological aspects of fertility. ~The RIA of milk progesterone
offers a convenient method of monitoring ovarian activity in a large number of dairy
cows. However, later on, the RIA of milk progesterone has been applied in studies o

cyclic changes in the ovaries during the postpartum period, the detection of estrus,
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termination of conception after artificial insemination, the study of ovarjan abnormality,
bryonic mortality (Buiman and Lamming, 1978; Foote ¢f al., 1979; Gunzler ¢f al.,
19?9).

The present experiment was designed to utilize milk progesterone levels at

different times after artificial insemination to detect the fertility of dairy herd at the

Thai—Danish dairy farm.

i1k
Meterials and Methods
Experimental animals: Two hundred and two of cross breed cows, age 3-5 years, were

used for artificial insemination under routine service at the Thai-Danish dairy farm,

Saraburi province, Thailand.

¥ Milk sampling : Milk samples were collected at the end of milking period { stripped milk )

; X
from the herd on the day of artificial insemination |day O‘ and on day 5, 7, 14, 20, 28,

Fd

35 and 45 after artificial insemination. Samples of whole milk (‘20 ml) were takena fter

the morning milking in clean bottles containing 10 mg of potassium dichromate. Milk

$
samples were mixed and kept frozen at—20 C awaiting for hormonal assay.

Mill: progesterone assay . The concentration of milk progesterone was determined by a

direct radioimmunoassay procedure described by Kamonpatana ¢f al., (\1983;’. A 20 1

aliquot of milk was mixed with 250 1 of assay buffer. The mixture was added 100 gl

progesterone antiserum P/OQO i]t was prepared in rabbit against progesterone 11 hemi-

_succinate — bovine serum albumin at Biochemistry Unit, Faculty of Veterinary Science,
\
Chulalongkorn University, Bangkok, Thailand) at a working solution of 1 : 15.000, the

‘mixture was incubated at room temperature for 1 hour. One hundred g1 of buffer
containing 8,000 ¢pm  H-—progesterone !\sp. act. 85 mCi/mol; Radiochemical Centre.

ersham, U.K.) were added and the mixture was incubated at 4 C for 16-18 hours.
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Seperation of free and bound H-—progesterone was obtained by adding 200 w1 of a

suspension containing 0.625% Neorit A and 0.0625% dextran in assay buffer, mixing and

L]

incubating for 20 minutes at 4 C. The samples were centrifuged at 3,000 g at 4 C ol

15 minutes and the supernatant was decanted into mini—vials. After adding 4 ml of)

counting solution the vials were placed in a 1216 Rack Beta 1i liguid scintillation®®

spectrometer LKB-Wallace for counting at a counting efficiency of 60 %

Standard curve: TIn each set of assays, a tripicate set of three poals of milk containing
0.32, 2.80 and 17.10 ng unlabelled progesterone in 1 ml of milk was used as control. The

standard curve was based on a set of standard progesterone solutions (\2.5, 5, 10, 25, 503

100, 250, 500, 1,000 pg) run in f(ripicate at the same time as the unknown samples.

The amount of progesterone in milk samples were calculated by 1222 Data Box Radio-

immunoassay Calculator LKB—Wallace.

Validation of radiotmmunoassay : The specificity of antiserum PO/040 was tested for
its ¢ross—reaction with various steroids (progcsteronc 100 %) 17—hydroxyprogesterone
(:0.74 %\J Corticosterone (0.68 %) Cortisol (0.001 %\) 1—androsterone (0.001 %), Testoste-
rone (0.001 %), Estradiol 17 B (10.001 7."); Estrone (0.001 % ); Estriol (0.001 %) 9,47 B=
estradiol (0.001 %) The withinassay coefficient of variation (CV). evaluated by three
tripicate determination of each three pools in the same assay, for values ranging from

032 to. 17.10 ug,/m] was 8.10 % The betweenassay CV was calculated from the results

obtained from three tripicate determinations in ten different assays was 12.50 z.

Clinical observation : During the whole experimental period the animals were clinically
observed and on day 60 after artificial insemination pregnancy was confirmed by rectal
palpation. The detection of estrus was carried out by well trained herdsman who observed

the animals during the day time.
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Results

a

The experimental cows could be grouped into four categories according to
ir progesterone profiles.

I. The first group of the cows was the animal with a normal progesterone
ile which conceived after artificial insemination (Tablc 1, Figure 1} There were 115
'S (56.93 %::' shewed a normal estrus cycle and conceived on the basis of high proges-

1

one levels on the 20“ day after artificial insemination. The pregnancy was confirmed

rectal palpation at 60th day of pregnancy.

.Bahlc 1. The average value of milk progesterone concentration in pregnant cows (ng/m])

at various time after artificial insemination.

Day after Al Mean 5.5, N

0 0.36 ® 02T . 100

5 4.96 £ A . 97*

7 7.60 + 3,23 99”E
12 10.36 + 4.63 99*
20 11.00 ¥ 487 99*
28 13.01 t 512 100
35 13.87 + 4.80 95“E
45 : 15.86 + 5.82 98*

Some milk samples were damaged.
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Figure 1. The illustration of mean =+ S.D. of progesterone profiles in pregnant

various time after artifical insemimation.
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However, it was found that there were 15 cows out of 115 conceived cows

N\
8, . -
13/{) showed no pregnancy. The milk progesterone concentration of these cows markedly

creased between the 28th and SSth day of gestation. These cows were interpreted as
bryonic mortality {;‘Table 2, Figure 2).
!

. . . \ - -
Frable 2. The average value of milk progesterone concentration \ng/ml) in cows with

| -
embryonic loss,

2

. Day after Al Mean S. DI N
0 0.49 *0:33 15
5 4.98 t 2.48 15
7 6.28 £ 2,94 15
. 10.04 + 3.65 15

4 ) 12.02 * §.43 15
28 13.38 x 752 15
35 10.27 * 6.41 15
45 5.94 ek 500 15
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The illustration of mean = S.D. of progesterone profiles of cows whi

conceived but subsequently the embryo died.
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II. The second group of total 46 cows {_22.73 %/) had normal progesterone

ofiles with regular cycling but were not conceived. There were 31 cows (15.35 %)

owed a low progesterone concentration at day 0 and 20th day after artificial insemination
"Table 3, Figure 3). In a further 15 cows |7.43 %) had a high progesterone concentra-

fion at day 0 (_\Table 4, Figure d‘).

Table 3. The average value of milk progesterone concentration \ng/ml) in cows with

normal estrus cycle but did not conceive from this insemination.

Day after Al Mean S.D. N
g 0.46 + 0.37 31
5 5.85 * 363 31
7 8.45 + 4.20 31
12 10.60 * 6.20 31
20 0.54 % 047 : 31
28 6.74 + 3.3 31
35 8.40 + 4.49 31
45 3.19 * 9,29 31
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Figure 3. The illustration of mean + §.D. of progesterone profiles in cows with

normal estrus cycle but did not conceive.
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\
Table 4. The average value of milk progesterone concentration (\ng/m]‘,.‘ in cows which

were inseminated at the wrong time, when progesterone levels were high at day

0. None of them conceived.

|
|

Day after Al mean S.D. N
J 393 +-5:50 15
5 7.02 + 457 15
7 8.75 M 522 15

i 11 80 * 6,96 15
20 3.60 * 4.79 15
28 7.74 A 3 15
35 .08 +4.10 55
45 3.94 + 2.86 15
ﬁﬂﬂmmﬂ aEth luﬁuﬁ@
lmﬂﬂwﬂmasmﬂﬂmm
¥y 19 1 d
ﬂﬂﬁi}?ﬂﬁf)dﬂﬂﬁﬂgmuﬂu
ﬂNﬂuﬁuUNﬂuﬂﬂ%UﬂGﬁﬁa

&
t,:mﬂ"numﬂﬂmummiaﬂ

1 4 4
amiahﬂaamﬁmmﬂmm

2
msmammammmzmu

g < iy
mﬂummunmam%naﬂ

.
NIV A 1Eng

dd1m3y 6 ouUNAN 2527



238 AMuunadls uw 35 AW 3 auagu 25

32 r
30t
28

ERe ]

Milk Progesterone ng/ml

H
H

0 5. 12 20 28 35 45

Day after insemination

Figure 4. The illustration of mean = S.D. of progesterone profiles in cows which wer
inseminated at the wrong time when progesterone levels were high at day o

insemination.
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[TI. The third group of 29 cows [\14.35 %) exhibited abnormal progesterone

tterns. All of these cows had an irregalar estrus cycle (Table 5, Figure 5).

able 5. The average value of milk progesterone concentration (ng/ml) in cows with

irregular estrus cycle.

Day after Al Mean S.D. N
0 2.80 + 6,66 29
Y 5.29 * 6.10 29
7 5.66 + 322 29
12 7.84 + 6.90 29

20 7.43 * 6.56 29
28 4.92 + 4.38 29
a5 6.94 * 6.59 29
45 9.26 + 8.76 29
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IV. Th: fourth group of 12 cows (.‘5.94. %) were acyclicity. It was found by
al palpation that nine cows had inactive ovaries and three cows exhibited persistently

milk progesterone. A corpus lutuem persisted in these three cows (Tablc 6, Figure 6).

le 6. Average value of milk progesterone ing/ml) in cows with follicular cyst and

luteal cyst.
Day after Al Mean = S.D. N Mean £ S.D. N
(Fol]icular cyst\i (Luteal cyst)
0 0,29E 0.3 9 6.02 £ 0.70 3
5 0.42 * 0.47 9 4.93 = 1.97 3
7 0.92 £ 0.81 s 3.78 21 3
12 0.63 £ 0.59 9 5.02 = 0.98 3
20 1.04 = 1,27 S 5.04 = 1.32 3
28 0.68 £ 0.56 9 5.56 £ 1.16 3
35 6.98 + 0.93 9 6.17 = 0.57 3
45 0.84 % 0.96 $ 735 31,73 3
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Discussion

According to the milk progesterone concentration at different time after artificial
smination in cows. The result of this study showed that there were 56.93) of the
s being pregnant as confirmed by rectal examination at day 60. And 13% out of 56.93%
hormonal diagnosed positive cows were not positive as clinically confirmed by rectal
Ipation at day 60. The milk progesterone concentration in these cows decreased somewhere
tween 28th and 45th day, which were declared as embryonic mortality. These data
e in good agreement with those reported by Booth ef al., (1979), Foote ¢t al., (1979).
ese nonpregnant cows were classed as infertile due to causes other than anatomical
defects, diseases or nutrition, but the sub—fertility presumably was due to an endocrine
imbalance.

A group of 15 cows (7.43%) having a high progesterone level on the day of
semination did not conceive. These cases were interpreted as false detection of estrus
the herdsman and incorrect timing of insemination. Incorrect detection of estrus by
¢ herdsman was probably due to the fact that observation was done only during the day
e. Thus, some of cows having a short or silent estrus during the night were not

tected.

There were 371 cows (15.35%) had a normal progesterone profile, showing
rmal cyclicity in the ovaries, but they did not conceive. The problems may arise from
technical mistakes in artificial insemination procedare or low quality of semen.

The infertile cows in this herd should be considered by the veterinarians

mcluding 29 cows (14.35%) showed irregular progesterone profile and 12 cows (5.94%)
were acyclicity. The inactive ovaries and various types of ovarian cysts were found in
cycling cows by rectal palpation.

In conclusion, milk progesterone leve! could be used to indicate the function

corpus luteum in the ovaries. However, milk progesterone profiles give good insight
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into the possible causes of infertility problems in dairy herds and provide better ground

for subsequent prophylactic and therapeutic measures.
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