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ABSTRACT: A total 179 milk samples were collected from 27 buffaloes which
were classified into four groups according to their reproductive status to
study the possibility of using concentration of milk progesterone (MP) as an
indictor of reproductive status in Egyptian buffaloes. Group 1 included 7
buffaloes represented the postpartum anestrous and uterine involution, milk
samples in this group were collected from day 19 to day 47 after calving.
Group 2 involved 7 buffaloes being inseminated at the first postpartum
estrous and did not express estrous behavior after insemination but rectal
palpation (60 days post breeding) revealed that none of them were pregnant.
Group 3included 7 buffaloes to illustrate the changes in MP on days 3, 15, 18
and 21 after fertile service. Group 4 included 6 buffaloes represented the
changes in MP level after fertile service on days 0, 2, 6, 10, 14, 18, 20 22, 25 and
42,

Results revealed that the overall average of MP concentration during uterine
involution period was 0.91+0.18, ranging from 0 to 8.25 ng/ml. Results
indicated that fertile insemination (G3) was accompanied with higher MP
concentration on days 3, 15, 18 and 21 post breeding than that with the
infertile services of G2 (1.2, 3.88, 4.42 and 4.37 vs. 0.68, 2.0, 2.42 and 2.49
ng/ml, respectively). Infertile services in G2 were accompanied with some
ovarian disorders (42.9% persistent CL, 28.6% smooth ovaries, 14.3% cystic
ovary and 14.3 normal ovarian structure). High MP levels obtained in G2
especially on day 21 suggested false pregnancy diagnosis in about 57.1% of
these animals. The average MP level in the first postpartum fertile service
significantly differed (p<0.01) from 0.16 on day O, increased progressively with
the advance of the post service period, reaching its peak (15.37 ng/ml) on day
14 and remained thereafter over 6.0 ng/ml up to day 42 after service. Clear
evidences suggested that the accuracy of pregnancy diaghosis obtained from
the present study through the MP was about 86.0%.Thus concentration of MP
could be used as an indicator of the reproductive status either for pregnancy
diagnosis with accuracy of 86.0% or identifying the ovarian activities. It is
more economic to determine MP concentration on day 24 after service.
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INTRODUCTION

Undoubtedly, buffaloes have a great impact on the national agriculture
income of Egypt. They produce about 65% and 45% of the total national milk
yield and meat production, respectively. However, buffaloes are characterized
by poor reproductive performance as compared to cattle (Gordon, 1996). In
this respect, calving interval in Egyptian buffaloes varied from 500 to 605 days
(Eid, 1988; Mokhless et al. 1995 and Mahdy et al. 2001) resulted in substantial
economic losses. Early detection of pregnancy is imperative for reduction the
open days, which result in minimization the calving interval. Blood and milk
progesterone concentration could be used for early preghancy diagnosis as
well as for detection of silent and anovulatory heat periods in buffaloes
(Kamonpatana et al. 1981; Sharma et al. 1990; Raggi et al. 1999 and Qureshi et
al. 2000). The objectives of this study aimed to declare the possibility of using
milk progesterone concentration as an indicator for normal cyclicity,
pregnancy diagnosis and reproductive disorders in the Egyptian buffaloes.

MATERIALS AND METHODS

The present study was carried out at the Experimental Farm of Animal
Production Department, Faculty of Agriculture, Minufiya University. Twenty
seven buffalo cows, aged 3 - 9 years and weighed from 345 to 570 kg and
varied between first and fourth parity were used in this study. All animals were
healthy, free from internal and external parasites or any obvious pathogenic
diseases, and housed in well ventilated and naturally lightened close system.
The feeding allowances were calculated according to live body weight and
average daily milk yield of buffalo in each group as described by Ghoneim,
(1964). Feed mixture containing 60% yellow corn, 15% wheat bran, 23%
soybean meal, 1% sodium chloride and 1% mineral mixtures, green clover
(Trifolium alexandrium) and rice straw were offered ad-libitum from November
to June. During the remainder period of the year the green clover was replaced
with clover hay. All buffalo cows were machine milked twice daily. The non
lactating female buffaloes also received their concentrate allowance at the
same time likewise the lactating ones. The experimental animals were
classified into 4 groups according to their reproductive status as follows:

Group 1: Seven buffaloes represented the postpartum uterine involution and
anestrus. Milk samples were collected from day 19 to day 47 after calving with
3-4 days apart.

Group 2: Seven buffaloes, which were naturally inseminated at the first
postpartum estrus and did not show any estrus behavior after being naturally
inseminated. Milk samples were collected on days 3, 15, 18 and 21 after the
service. All animals were rectally palpated after 60 days of service and none of
them were pregnant. Rectal palpation revealed also that three of them had
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persistent corpus luteum (CL), two with smooth ovaries, one with cystic ovary
and the remaining one had normal ovarian structure.

Group 3: Seven buffaloes were selected to illustrate the changes in the milk
progesterone (MP) on days 3, 15, 18 and 21 after the first postpartum fertile
service.

Group 4. sSix buffaloes represented the changes in MP after the first
postpartum fertile service. Milk samples were collected on days 0, 2, 6, 10, 14,
18, 20, 22, 25 and 42 after insemination (day 0 = insemination day).

Milk samples were collected from the afternoon milking, after thoroughly
mixing of milk yield. In this respect, about 8 — 10 ml of milk was taken into a
clean dry vials containing 0.2 mg of potassium dichromat as a preserving
agent. After mixing, the samples were stored frozen at -20°C until
progesterone assay.

Milk progesterone was estimated by the radioimmunoassay (RIA)
technique using the coated tube kits according to Haynes et al. (1980) and
Blight and White (1983). Obtained data were statistically analyzed according to
SPSS (1997) program.

RESULTS AND DISCUSSION

Milk progesterone concentration during postpartum anestrus
and uterine involution period:

None of the buffaloes in this group expressed estrual behavior during the
period from day 19 up to 47 after calving. In other words, during this period
the animals were still in postpartum anestrus._Table 1 shows that the overall
average of MP concentration during uterine involution period was 0.91 + 0.18
ng/ml, ranging from 0 to 8.25 ng/ml. A remarkable fluctuation in MP during
this period was detected being 0.86 £ 0.31 ng/ml on day 19, increased to 1.36 £
1.04 ng/ml on day 22, then it progressively decreased reaching a minimum
average (0.30 = 0.17 ng/ml) on day 36 and increased once again to 1.85 + 0.93
ng/ml on day 43 post partum. Statistical differences among periods were not
significant. Average MP was below 0.60 ng/ml in 5 out of 7 buffaloes (71.4%),
meanwhile it was 2.35 ng/ml in the remains 2 buffaloes (28.6%), as indicated in
Table, 1. None of these buffaloes show any symptoms of estrual behavior
during 47 days after calving. In the same time, they also did not show two
successive MP elevations, proving true anestrus. It is of interest to note that
one of 7 buffaloes (No.6) showed considerable MP elevation from 2.06 ng/ml
on day 19 to 7.54 (exhibiting progesterone spike), 3.03, 2.48 ng/ml on days 22,
26, 29 then it started to decrease to 1.75 and 0.23 ng/ml on days 32 and 36
postpartum. This finding suggested a possible quite ovulation (silent heat).
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However, another buffalo cow (No.7) exhibited progesterone spike between
days 39-47 postpartum, suggesting a possible quite ovulation (silent heat)
started on day 36 postpartum.

Table (1): Individual milk progesterone concentration (ng/ml) in 7 buffaloes
during postpartum anestrous period (Group 1).

Days Buffalo number Aver. + SE
PF;Cr’titr'n 1 2 3 4 5 6 7
19 028 | 042 | 048 | 0.00 | 079 | 2.06 | 1.97 | 0.86+0.31
22 036 | 071 | 0.06 | 0.00 | 017 | 7.54 | 0.69 | 1.36+1.04
26 055 | 0.32 | 0.00 | 0.00 | 000 | 3.03 | 2.31 | 0.89+0.47
29 0.004 | 0.00 | 033 | 159 | 0.33 | 2.48 | 0.05 | 0.68+0.37
32 007 | 000 | 008 | 0.77 | 002 | 1.75 | 057 | 0.47+0.24
36 007 | 000 | 039 | 017 | 1.25 | 0.23 | 0.00 | 0.30+0.17
39 0.00 | 0.00 | 0.00 | 0.65 | 0.00 | 1.91 | 4.41 | 1.00+0.63
43 065 | 069 | 6.26 | 091 | 0.003 | 1.17 | 825 | 1.85+0.93
47 0.14 | 0.86 | 0.31 | 0.00 | 0.43 | 097 | 2.92 | 0.80+0.38
Average 0.24° | 0.33" | 0.54* | 0.45° | 0.55% | 2.35° | 2.35% | 0.91+0.18
+SE +0.08 | +0.12 | +0.34 | +0.19 | +0.15 | +0.71 | +0.88

Means followed by different letters are significantly differed (P <0.01)

Data available in the literature illustrate that the basal level of milk
progesterone in buffaloes varied from 0.05 ng/ml to a peak values of 8.58-20.2
ng/ml during the postestrus period (kamnonpatana et al., 1983). These
findings are in quite agreement with the present study. Also, Perera et al.
(1984) stated that the first marked postpartum progesterone elevation (<0.7
ng/ml) was preceded by a minor elevation for a short duration (0.3-0.6 ng/ml).
However, Beg and Totey (1999) indicated that the plasma progesterone during
the postpartum anestrous period in buffaloes was 0.20-0.30 ng/ml. The
observed low MP level during this period is in agreement with that obtained by
El-Moghazy (2003), who found that MP concentration was sustained at a low

level of 0.32 ng/ml. Such finding may be attributed to the high level of PGF,d,
which leads to Cl regression of pregnancy (Barkawi, 1984).
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Milk progesterone profile after the first postpartum infertile
service:

Data in Table 2 show changes in MP concentration of 7 buffaloes in group 2
on days 3, 15, 18 and 21 after the first postpartum infertile service. Although
the animals did not return to estrus after service, the rectal palpation revealed
that they did not conceive.

Table (2): Individual changes of milk progesterone concentration (ng/ml) and
ovarian examination of 7 buffaloes after the first postpartum
infertile service (Group 2).

Buffalo Day after first postpartum infertile service Ovarian
number examination
3 15 18 21
1 0.74 2.39 1.42 2.13 Normal structure
2 0.00 0.00 0.56 3.23 Persistent CL
3 0.68 1.19 0.31 0.91 Cystic ovary
4 0.37 1.38 1.25 0.79 Smooth ovary
5 0.03 5.15 8.21 6.22 Persistent CL
6 2.87 2.32 3.75 3.95 Persistent CL
7 0.00 1.56 1.46 0.17 Smooth Ovary
Average+ SE | 0.68 £0.38 | 2.00 £0.61 | 2.42+£1.05 | 2.49+0.81

Average MP on day 3 after the first postpartum infertile service (post-
estrus) was 0.68+0.38 ng/ml, increased to 2.00+0.61 and 2.42+1.05 ng/ml on
days 15 and 18 of the service and 2.49+0.81 ng/ml on day 21 with no significant
differences. It clearly appears that 3 out of 7 buffaloes (N0.3, 4, 7) in this group
showed lower MP concentration on day 21 (below 1.0 ng/ml), suggesting the
end of luteal phase and starting a new estrus cycle. Where, cows require
progesterone to maintain pregnancy and cows with low concentration of
progesterone are extremely unlikely to be pregnant. However, the absence of
returning to estrus conflicted this suggestion. On the meantime, the elevation
of MP concentration on day 21 in other 4 buffaloes and non-return to next
estrus after the first postpartum service suggested the possibility of being
pregnant. Rectal palpation after 60 days revealed the opposite. This means
that, in this case, using the MP concentration on day 21 for diagnhosis
pregnancy in buffaloes is of lower validity. Elevated milk progesterone on
days 20 to 24 after insemination only indicates the presence of corpus luteum,
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which is usually but not invariably, associated with a conceptus. According to
the obtained data, 42.8% of the buffaloes were non pregnant due to the lower
MP (from 0.17 to 0.91ng/ml) on day 21 post service, versus 57.2% of the
buffaloes gave false pregnancy diagnosis due to incidence of persistent CL
and/or possible early embryonic mortality. Buffaloes in this group exhibited
ovarian disorders, where 42.8% had persistent CL, 28.6% had smooth ovaries,
14.3% had cystic ovary and 14.3% had normal ovarian structure.

In this respect, Kamonpatana et al. (1983) and Kaker et al. (1993) mentioned
that progesterone concentration displays cyclic changes from phase to phase
of the estrus cycle. Rao and Pandey (1982) found that plasma progesterone
concentration on day 4 of the estrus was 0.96 ng/ml in Murrah buffaloes
during warm or hot season being slightly greater than 0.68 ng/ml for MP
concentration obtained on day 3 of the cycle (Table, 2).

During estrus and pro-estrus phases, Kamonpatana et al. (1976 and 1978)
found the progesterone level was less than 1.0 ng/ml in Swamp buffaloes, it
increased to be 1.8 ng/ml after 1-2 days post-estrus and reached a peak (3.9
ng/ml) on day 16 of the cycle. Thereafter, it declined rapidly, 4-7 days before
the next estrus phase. Also, Vale et al. (1990) reported that MP concentration
at estrus was 0.33 - 0.48 ng/ml, increased to 1.3 — 1.8 ng/ml on days 3-5 (post
estrus), then mounted to 3.1 — 4.8 ng/ml on days 15 — 17 and fell to 2.3 — 2.8
ng/ml on days 20 — 21 of the cycle. These findings show some disagreement
with the pattern of change in MP obtained in the present study, especially
regarding the decline in MP level after day 17 of the cycle detected by Vale et
al. (1990). However, their obtained value was quite close to that given in Table,
2. The disagreement in the pattern of the cycle changes in MP concentration
could be explained on the basis of the ovarian disorders detected by rectal
palpation in the present study. Vandewile et al. (1979) demonstrated that MP
over 5.0 ng/ml could be considered as indicator of luteal activity. This is
clearly appeared in buffaloes with persistent CL in the present study where MP
concentration was 5.15, 8.20 and 6.22 ng/ml on days 15, 18 and 21 of the cycle.
In one buffalo of those having persistent CL (No.2), although she (No.2) had
high MP level (3.23 ng/ml) on day 21, it preceded by lower concentration of MP
(<0.56 ng/ml) on day 18. This may suggest that the start of the persistent CL
was delayed to the end of the cycle and continued up to the rectal palpation
ovarian examination on day 60 after service.

Batra et al. (1979) found MP level in non pregnant Murrah buffaloes to be
2.7 ng/ml on day 3 post-estrus and the peak values were 18.5 and 15.3 ng/ml
on days 15 and 18 of the cycle, respectively. These values (18.5 and 15.3
ng/ml) were comparatively greater than that obtained in the present study,
which may be due to the procedure of milk sampling.
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Milk progesterone profile after the first postpartum fertile
service:

Table, 3 shows the individual cyclic changes of MP in 7 buffalo cows
during the first 21 days after fertile service. The tabulated data indicated that
the average MP concentration on day 3 (postestrus) was 1.20 ng/ml and it
progressively (p<0.01) increased to be 3.88, 4.42 and 4.37 ng/ml on days 15, 18
and 21, respectively.

Table (3): Individual changes in milk progesterone concentration after the first
postpartum fertile service in buffaloes (Group 3).

Buffalo Days after fertile service
number 3 15 18 21
1 1.04 4.93 4.50 4.31
2 2.17 3.84 3.85 4.37
3 1.32 4.24 6.57 7.57
4 1.13 1.14 2.76 1.80
5 2.35 291 3.17 2.07
6 0.39 7.03 6.14 7.11
7 0.00 3.08 3.97 3.36
Aver. + SE 1.20+0.32° 3.88+0.69° 4.42+0.54° 4.37 +0.85%

Means followed by different letters are significantly differed (P <0.01)

Data in Table, 4 show that the average MP concentration proved significant
(p<0.01) progressive increase with the advance of the period up to 14 days
after the first postpartum fertile service, when the MP level reached its
maximum values (15.37 ng/ml). Thereafter, MP level showed marked decrease
up to 42 days after service, but still above 5.0 ng/ml. Rectal palpation after
about 2 months of the natural insemination day revealed that 5 out of 6
animals were pregnant (83.3%) and only one was non gravid (16.7%), but it
inseminated and conceived after 16 days of the rectal palpation. The MP level
in Table, 4 of this animal (No.4) and the absence of estrous behavior
symptoms as well as the long period between the two successive natural
insemination and exhibition of estrus and conception (after 76 days) strongly
suggested incidence of early embryonic mortality. This was verified also by
rectal palpation, which proved slight difference in size of the two uterine horns
of this buffalo, the non gravid uterus with existence of regressed CL, all of
these phenomena beside the high concentration of MP up to day 42 after the

751



A.F. Nebar, H. Abdel Rahman, A.A. Habeeb and R.S. Mourad

first insemination suggested that embryonic mortality occurred just before 42
days of fertilization of the ova. The major reason for discrepancies in
diagnosis of pregnancy with milk progesterone appeared to be due to normal
variation of the estrous cycle (short or long) and embryonic mortality (Ax, 1980
and Gowan et al., 1981).

Table (4): Individual changes in milk progesterone (ng/m) over 42 days after
the first fertile service (FFS) in Egyptian buffaloes (Group 4).

Days Buffalo Number Aver. + SE
after
— 1 2 3 4 5 6
0 0.00 0.00 0.00 0.96 0.00 0.00 0.16
2 0.01 0.00 0.31 1.69 0.01 2.09 0.68 +0.39"
6 1.12 2.05 5.99 2.14 1.77 339 | 2.74+0.38"
10 2.04 6.97 3.56 0.00 5.03 461 | 3.70+0.72%
14 25.18 14.21 15.07 17.17 10.11 10.49 | 15.37+1.00°
18 17.92 10.34 10.84 18.03 3.96 5.46 |11.09+2.25%°
20 12.50 23.34 12.68 12.75 4.17 6.67 | 12.02+2.70%
22 10.59 7.91 7.11 6.63 2.14 3.96 6.39 + 1.17°%
25 10.44 20.81 5.15 7.09 7.73 320 |9.07 +2.55"
42 13.99 10.18 6.39 7.29 3.39 488 |7.69+ 157"
Aver. 9.38 9.58 6.71 + 7.37 3.83 4.47 6.90 +0.81
+SE +2.70 +2.25 1.57 +2.09 +1.01 +0.89

Means followed by different letters are significantly differed (P <0.01)

Jain (1989) reported that the plasma progesterone concentration did not
exceed 0.4 ng/ml at day of estrus, then it reached a peak of 4.0 ng/ml at day 11
after insemination and maintained a plateau up to day 15. Batra et al. (1979)
showed that the MP concentration in pregnant Murrah buffaloes was 3.5, 17.3,
21.2 and21,9 ng/ml on days 3, 15, 18 and 21 after the fertile service, which are
comparatively greater than that obtained in the present study (Tables 3 and 4).
This may be due to breed differences and buffalo milk composition as well as
procedure of sampling. Schiavo et al. (1975) found that the first milk contained
3.69 ng/ml progesterone on days 10 and 13 of the cycle; meanwhile, the last
milk of the same animal was 7.99 ng/ml. Similarly, progesterone in the first and
last milk was 5.08 and 9.57 ng/ml at days 13-16 of the cycle, respectively.
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The obtained data (Tables 3 and 4) clearly indicated that the MP on days 20,
21, 22, or 25 after service could be a useful tool for pregnancy diagnosis. The
results could be more beneficial, if the assay was conducted or double
samples with 2-3 days apart between the periods from day 20 to 25 after
service. This finding agrees with that obtained by Arora et al. (1979) in
buffaloes and Ginther et al. (1974) in cattle. These investigators reported that
MP at day 20 to 24 post breeding could be used as a tool for early estimate of
pregnancy in buffaloes and cattle, respectively.

Pennington et al. (1985) stated that total accuracy of cows diagnosed as
being pregnant or non — pregnant by MP on day 24 post breeding was greater
than diagnosis on day 21 post breeding, when cows in estrus by day 24 were
deleted from the data, similarly, Cox et al. (1978), AX (1980) and Gowan et al.
(1981) reported that days 20 to 24 post breeding appear best for single sample
for pregnancy diagnosis using MP . In a previous study, Pennington et al.
(1976) found that accuracy of pregnancy diagnosis with milk progesterone
tented to be greater on day 21 than on day 24.
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Fig. (1): Milk progesterone concentration (MP) on days 3, 15, 18 and 21 post
fertile and infertile services in buffaloes.

As shown in Tables (2, 3 and 4) and Fig. (1), the fertile inseminations were
accompanied with higher MP concentration on days 3, 15, 18 and 21 post
service than that were accompanied with the infertile inseminations.
Rosenberg et al. (1977) reported that in summer infertile inseminations were
preceded by a cycle in which the mean of progesterone concentration were
significantly lower. Recently, El-Sobayil et al. (2007) reported that overall
concentration of milk fat progesterone throughout days 6 and 3 before estrous
and days 1, 3 and 6 after estrous was significantly (p<0.05) higher in
conceived than non-conceived buffaloes (82.2 vs. 27.1 ng/ml). Also, El-
Moghazy et al. (2006) stated that concentration of milk progesterone throught
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postpartum first ovulation interval in conceived buffaloes was significantly
higher (0.57 ng/ml) than that in non-conceived ones (0.34 ng/ml).
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