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SUMMARY

The accuracy of milk progesterone assay for the early diagnosis of
pregnancy in dairy cows and buffalo-cows was assessed using a radio-
immunoassay technique for determination of progesterone concentration
in the whole milk of those animals 24 days after service. This was
based upon the subsequent confirmation of occurrence of pregnancy
by rectal examination 2 months after breeding. In case of non-pregnancy,
the hormone assay was 100% accurate. The efficiency of the test
in identifying pregnant cows and buffalo-cows was 85.7% and 87.5%
with progesterone concentrations ranged from > 2 to 13 ng/ml and
> 1 to 9 ng/ml of milk of both animals, respectively. Different consider-
ations in the interpretation of the test resuits ware also discussed.
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INTRODUCTION

The use of milk progesterone assay for pregnancy diagnosis and for fertility
monitoring among dairy cows was first described by HEAP et al. (1973). Since that
time, different techniques have been described by several authors allover the world
for determination of milk progesterone concentration either in specific separated frac-
tions of milk (HOFFMAN et al, 1976 and BOOTH et al, 1979) or in whole milk
(HOLDSWORTH et al, 1979; SALEH, 1985 and REIMERS et al, 1990). The accuracy
of the assay for diagnosis of pregnant and non-pregnant cows 20-25 days aiter in-
semination was 80 - 85% and 95%, as it was recorded by HEAP et al. (1973) and
HOFFMAN and HAMBURGER (1973), respectively. HOLDSWORTH et al. (1980) recorded
an accuracy of 96.7% and 100% for pregnant and non-pregnant cows, respectively.
GOWAN et al. {1982) revesled that the accuracy of the assay was 76.9% and 93.8%
for diagnosis of the two categories of cows, respectively.

Concerning the concentration of progesterone hormone in milk of inseminated
cows 20-25 days after insemination, SCHIAVO et al. (1975) reported that it averaged
7.12 ng/ml in pregnant and 2.36 ng/ml in non-pregnant cows. HOFFMAN et al. (1976)
revealed that cows with concentrations less than 2 ng/ml of progesterone in milk,
were non-pregnant. HEAP et al. (1976) recorded that the mean progesterone concent-
ration in milk 21 and 24 days after insemination was 34.7+1.7 and 35.0+1.7 ng/ml
in pregnant cows and it was 15.4+2.3 and 22.7+3.3 ng/ml in non-pregnant cows, res-
pectively. BOOTH et al. (1979) and HOLDSWORTH et al. (1980) mentioned that milk
progesterone levels below 5.5 ng/ml were considered as indication of non-pregnancy
and that cows having more than 7.5 ng/ml of the hormone in their milk were con-
sidered as pregnant.

Concerning progesterone assay in the milk of buffalo-cows, MURRAY et al
(1990) determined the hormone concentrations in the milk of Muirah builaioes duting
different phases of oestrus cycle. They revealed that the milk of those animals con-
tained £ 1 ng/ml of progesterone hormone during estrus phase and uptc 14 ng/ml
during luteal phase. ISMAIL et al. (1991) used a radicimmunoassay technique for deter-
mination of progesterone in the milk of Egyptian buffaloes to evaluate their repro-
ductive performance. They found that the hormone concentration was 3.9+0.2 ng/ml
in case of pregnancy and luteal phase and it was -21.0 ng/ml in case of estrus or
inactive ovaries.

The present work was carried out to detect the accuracy of progesterone
assay in the whole milk for the earlv diagnosis of pregnancy in dairy cows and buffalo-
cows 24 days after breeding.

MATERIAL and METHODS

A total of 40 Friesian dairy cows and 40 Egyptian buffalo-cows were included
in the present work and they were kept in two of the dairy farms belonging to Assiut
Governcrate Animal Wealth Project. All animals were subjected to careful gynaecolo-

gical examination for soundness of genital organs and for normal cyclical changes.
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They were kept under close observation for estrus detection and they were naturally-
bred twice, once at the middle of heat and the second mating was shortly befare
the end of heat, using fertile bulls and the breeding date was recorded for each
animal. Milk sampies were collected in sterile screw-capped glass bottles from the
bulk yield of each cows at 8 AM. {morning-milking) on the 24th day after the recorded
breeding date. The collected milk samples were put in a thermos flask containing
ice-cubes and taken to the laboratory, where sodium azide was added to them (25
ul, 20% w/v) and they were Kept at -20°C until the assay of proesterone hormore.
Hormonal assay was carried out using progesterone RIA Kit supplied by the International
Atomic Energy Agency, Vienna, Austria following the techniques of the manufacturer
and HOLDSWORTH et sl. "1979). Rectal examination was carried out 2 months after
the recorded breeding date of each cow for pregnancy diagnosis. The accuracy of
the hormone assay was assessed on the basis of the result of pregnancy diagnaosis
by rectal examination.

RESULTS

The results of progesterone assay in milk of the examined cows and buffalo-cows,
together with the rectal findings, 2 months after service are presented in tables (1
& 2), respectively.

Five out of the 40 examined dairy cows were having less than 2 ng/ml of
progesterone hormone in their milk and they returned to estrus 3 days before sampling.
The hormone concentration in the milk of the remaining 35 cows was more than
2 ng/ml. Thirty (85.7%) of them were proved to be pregnant on rectal palpation
2 months after service, while 5(14.3%) were non-pregnant with prominent corpora
lutea in their ovaries and without palpable abnormal changes in their genital organs.

Out of the 40 milk samples collected from the examined bufialo-cows (Table
2), B samples contained less than 1 ng/mi of progesterone. Six of those animals returned
to estrus 48 hours before sampling but the other 2 buffalo-cows did not show signs
of heat, however they were diagnosed non-pregnant later on. The remaining 32 milk
samples contained more than 1 ng/ml of progesterone. Pregnancy diagnosis by rectal
palpation, 2 months after service, revealed that 23(87.5%) of those buffalo-cows were
pregnant and 4(12.5%) were non-pregnant, however they had corpora lutea in their
ovaries together with palpabie metritis in 2 of them.

DISCUSSION

An important feature of the bovine oestrus cycle is the abrupt fall in peripheral
plasma progesterone levels which occurs between the third and second day before
estrus. Since this fall is not seen in pregnant animals, an early pregnancy diagnosis
can be made successfully at this time by progesterone determination in plasma as
well as in milk (HEAP et al, 1973; HOLDSWORTH. et ak,-1979; SHEMESH et al., 1983;

Assigt Vet.Med.l. Vol 27, No. 54, luly 1992.
Assiut_Vet-M

el w

)

e




L

e

253

AH. ZAGHLOUL

JANOWSKI, 1988 and DIONYSIUS, 1991). The results of the present work revealed
that determination of progesterone hormone in the whole milk of dairy cows, 24 days
after service was 100% diagnostic in case of non-pregnancy. The accuracy of the
assav for pregnancy diagnosis was 85.7% compared with rectal palpation, carried out
2 months after service. Nearly similar accuracies were previously recorded by HEAP
et al. (1973); HOFFMAN & HAMBURGER (1973); JANOWSK! (1988) and REIMERS et
al. (1990). However, higher accuracy (96.7% and 100%) was obtained by HOLDSWORTH
et al. (1980) and lower accuracies (76.9% and 93.8%) were recorded by GOWAN et
al. {1982} and (66-68% and 90-91%) by DIONYSIUS (1991) in terms of identifyirg
pregnant and non-pregnant dairy cows, respectively.

Moreover, the obtained results revealed that the hormone level in the milk
of pregnant cows ranged from = 2 ng/ml to 13 ng/ml, which coincided with the
hormone levels previously recorded by HOFFMAN et al. (1976) who revealed that
the concentration of progesterone hormone in the milk of pregnant cows, 20 days
after insemination, was more than 2 ng/ml. REIMERS et al. (1980) found that 0%,
50% and B83% of tested cows were pregnant by rectal palpation when their milk con-
tained < 1.0, 1-3 and = 3 ng/ml of progesterone hormone, respectively 21-24 days
after breeding. Moreover, nearly similar milk progesterone levels were also detected
in pregnant cows by RAINIO (1987); JANOWSKI (1988) and REIMERS et al. (1990).
On the other hand, higher levels of the hormone were estimated in the milk of preg-
nant cows by HEAP et al. (1976); COX et al. (1978) and DIMITROV et al. (1989).

These differences in the accurcay of milk progesterone assay for the early
diagnosis of pregnancy as well as the hormone concentration in the milk of the examin-
ed cows and those recorded by other workers, might be attributed to the different
techniques used for hormonal assay. The breed of the examined animals as well as
the efficiency of their corpora lutea in secreting progesterone and the level of other
steroids that might be dissiminated in their milk, should be also considered. Moreover,
FAYEMI et al. (1982) revealed that there was a significant increase in the concent-
ration of progesterone in milk containing Staphylococcus aureus organisms collected
from cows having subclinical mastitis. This should be also considered in the interpret-
ation of the results of progesterone assay.

The accuracy of progesterone assay in identifying pregnant and non-pregnant
buffalo-cows, 24 days after breeding, was 87.5% and 100% for the two categories
of animals, respectively. Moreover, the concentration of the hormone in the milk of
pregnant animals ranged from 1.1 to 9 ng/ml, which is lower than its concentration
in the milk of pregnant cows. Nearly similar results were reported by MURRAY et
al. (1990) and ISMAIL et al. (1991). The relatively smaller corpus luteum of buffalo-
cows and consequently its leser efficiency in secretion of progesterone should be
taken into consideration.

Finally, it can be concluded that milk progesterone assay can be used efficiently
in the early monitoring, of conception in both cows and buffalo-cows. However, care

Assiut Vet.Med.l. Vol. 27, No. 54, July 1992.




254
MILK PRCGESTERONE & PREGNANCY

should be taken in case of milk samples containing increased count of mastitis bacteria.
This should be confirmed by rectal palpation 5-6 weeks later to minimize econgmic
losses arising form misdiagnosis in case of non-pregnancy with or without pathological
affections in the reproductive organs of the examined animals.
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Table (1)° Results of progesterona assay and Resctal swamination

of the sxamined cows

No of Progesterone Rectal Finding Accuracy of
examined lavel ng/ml progestercns
cows milk Pregnant HNon-prag assay
2 6-. 1 - 2 160 %
3 1.1-2 - 3 100 %
11 2 1-3 3 4 81 82%
s 3.1-4 4 1 B0 0O %
1 4 1-5 5 1 83 33%
4 5. 1-6 3 ¥ (20 - T
2 6.1-7 2 - 100 %
1 T.1~8 1 ® 100 %
k] 8.1-3 3 - 100 %
- 9.1-10 - - .
= 10.1-11 - - =
2 11.1-12 2 - 100 %
1 12.1-13 1 - 1600 %

Table (2)° Results of progesterons assay and Rectal ewvamination
of the sxamined buffalo-cows .

No of Progesterone Ractal Findings Accuracy of
@samined level " s e Dl W progesterors
buffalo-cows ng/ml milk Pregnant MNon-pragrant Assay

8 o -1 - 8 160 %

12 i.1= 2 3 3 75 0%

4 2.1= 3 3 1 75 0%

2 3.1- 4 2 - 100 %

2 4.1- 5 2 - . 100 %

3 S§1- 6 3 - 100 %

> 6.1« 9 s - 100 %

2 7.1- 8 2 - 100 %

2 9.1- & 2 - 100 %
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