Tropical Animal Production 1982 7: Z83-789

SERUM PROGESTERONE AND OESTRADIOL CONCENTRATION
IN THE CYCLIC BUFFALO

M M Shafie, H Mourad, A Barkawi, M B Aboul—Ela1 & Y Mekawy 2

Dept. of Animal Production, Faculty of Agricufture ,
Caino Universdity, Egqypl

Levels of serum progesterone and oestradiocl were measured on days -1, 0 (day of oestrus), 1
and 11 of the oestrus cycle of 8 buffalo heifers and 3 buffalc cows during both the hot  season
(March - May) and the cold season (Qctober - November). Daily variation in the hormonal levels
were monitored during October and November. Levels of oestradiol were measured in two-hourly
pamples taken during the period from the onset of heat to ovulation. '

A low level of progesterone ( < 0.1 ng/ml) was maintained during the period from day -1 to
day +1. It started to increase gradually during the luteal phase and reached a peak level of
5.5 £ 1.4 ng/ml on day 17. This was followed by a rapid decline to a low level (< 1,0 ng / ml)
within two days. Oestradiol level started to increase from day 3 and a peak level {(20pg/ml) was
recorded during the follicular scage.

During the heat period, oestradiol level fluctuated in a pulse fashion with the Thighest
peak level (13.8 pg/ml) recorded at about & h after the onset of hear.

Significantly (P < 0.05) higher cestradiol levels were recorded on the day of oestrus in
the cold as compared to the hot season. Progestercne levels on day 11 were higher in- the hot
than in the cold season.
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Improvement of the reproductive performance of female farm animals
depends on the understanding of the physiology of the reproductive cycle
and the hormonal changes associated with it, Progesterone and oestradiol
are the main gonadal hormones that reflect the various events occurring
throughout the oestrous cycle, There have been several reports on circu-
lating levels of progesterone and oestradiol during the cestrous cycle in
cattle (Chenault et al 1975; Dobson 1978)., Reports on their 1levels in
buffalos , however, are scant (Pandey 1979; Bachlaus et al 1979). During
the hotter months of the year, many buffalos exhibit lower oestrous and
ovarian activity (Shafie et al 1982), We have therefore examined circu -
lating levels of progesterone and oestradiol in buffaloes at various sta-
ges of the oestrous cycle during both the hot and cold seasons, The tran
sitory changes in cestradiol level during the heat period were also stud-
ied.

Materials and Methods

Animals and thein management: Eight buffalo heifers and three buff
alo cows (Bubafis bubalus) were used in this study which was carried out
in the Animal Physiology Laboratory, Faculty of Agriculture, Cairo Univer
sity.

The animals were housed in a semi~open yard and tied under a shed ,
They were given a maintenance diet according to their live body weight ,
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and were checked for the onset of oestrus three times daily at 0800,1400,
and 2000 h using two aproned fertile bulls during the months of March ,
April and May.

During October and November the animals were checked for oestrous
activity every four hours during the expected period of oestrus and until
the cessation of the manifestation of heat,

Blood sampling: Blood samples were taken from the jugular viem and
serum was separated and stored at -18°C until assayed. During March,April
and May daily samples were collected on day -1, day 0 (day of oestrus )
day +1 and day 11 post oestrus. Samples were taken on four consecutive
days before the expected day of oestrus but only those taken on the
day preceding the detected vestrus were analysed,

During October and November, blood samples were taken from the two
heifers and three cows on the day of heat (day 0), days 1,2,3,4,7,10,13 ,
16 post oestrus, This was followed by daily samples until the onset of
the next oestrus. Two-hourly samples were also taken from these five ani
mals starting from the time of onset of heat until ovulation was detected
by rectal palpation, performed at times of blood sampling,

Honmonal assays: Progesterone: Serum progesterone level was measur
ed using a double antibody radioimmunoassay method (Garza et al 1980). At
50% displacement,the antiserum obtained (Radioimmunoassay Systems Labora-
tories Inc., USA) had values of percentage cross reaction of 100% with
progesterone, 6.25% with 20 a-dihydroprogesterone, 3,20% with desoxycort-
icosterone, 0.42% with corticosterone and 0.15% with 17 a-hydroprogester-
one, The assay of 5.0, 10,0, 20,0 and 30.0 ng progesterone standard
added to a progesterone-free serum (previously treated with charcoal) gave
mean recoveries of 95, 100, 90 and 88% respectively, Progesterone stand-
ard was used at a range from 0.1 to 100 ng/ml. Sensitivity when asszying
0,05 ml aliquots was 0.1 ng/ml and was calculated as the lowest standard
concentration that differed significantly in number of counts from a.

blank., The inter-assay and intra-assay coefficients of variation were
11.3 and 9.7%. '

Oestradiof: A radioimmunoassay method (Radioassay Systems Laborator
ies, USA 1980) involving the use of double antibody was employed . The
antiserum supplied had been checked for cross reactivity, and at 50% dis-
placement the cross reaction percentages were reported to be 100% with
oestradiol 178, 6,57 with Oestriol, 5.20% with Oestradiol 178 and 0.5 %
with Oestrone. The assay of 30, 45, 50, 100 and 200 pg oestradiol added
to aliquots of oestradiol-free plasma gave mean recoveries of 116,98,103,
110 and 95% respectively. Oestradiol standard was used as a range of 2.5
to 250 pg/ml. ’

Serum samples were extracted using a mixture of ethyl acetate hexane
(3:2 by volume), shaken for 60 seconds and dried under a current of air .
In the calculation of results adjustment was made for the efficiency of
extraction (96%). '

Sensitivity when assaying 0.6 ml aliquots of serum was 2.5 pg, cal-
culated as the lowest standard concentration that differed significantly
in the number of counts from a blank, -

The inter-assay and intra-assay coeffitients' of variation were 9.8
and 13% respectively., - — :

»
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Results and Discussion

A. Hommonal Levels at different stages of the oestrous cycle: The
overall mean concentrations of serum progesterone and oestradiol at diff-
erent stages of the cycle are presented in Table 1,

TabZe 1:

Serum progesterone and oestradiof concenthations (X * SE) measured
at different days of the oestrous cycle,

Days of the cycle

~1 o] +1 + 11
pré-oestrus day of oestrus metoestrus dioestrﬂs
Progestercae (ng/ml) 0.3 % 0.2 <0.1 <0,1 3.7 % 0.9
- + + +
Oestradiol (pg/ml) 25.1 - 3.9 25.9 - 2.8 23.8 - 3.4 28.7 - 8.5

1. Progesternone: oOn day -1 (pre-ocestrus) the average progesterone
level was 0.3 * 0.2 ng/ml. In most cases the level was not detectable
{below 0.1 ng/ml). This value is similar to that reported by other work-
ers(Pandey 1979; Bachlaus et al 1979; Aboul-Ela 1982)., 1In one case, how-
ever, a high value of 2,0 ng/ml was found, Ayalon and Shemesh (1974) ,
found that the concentration of progesterone in cattle increasedto a peak
of 2,28 ng/ml at 1600h before the onset of heat. Thev-—added that the peak
could be missed if blood samples were collected at intervals less fre -
quent than 4 hours, Aboul-Ela (1980) postulated that the presence of pro
gesterone during(pro-oestrus)is preparatory for ovulation and heat mani ~
festation,

During both oestrus and met-cestrus periods (days QO and +1, respect-
ively ), the levels remained below 0.1 ng/ml in all animals. This is in
accord with other reports in cattle (Chenault et al 1975) and in buffalos
(Kamonpatana et al 1979; Bachlaus et al 1980; Aboul-Ela 1982),

Average concentration on day +11 was 3.7 + 0.9 ng/ml which is close
to that reported by Pandey (1979).

2. Oestradiol: On days -1 and O the average serum ostradiol concen
trations were almost identical, being 25.1 % 3.9 and 35.9 * 2,8 pg/ml,
respectively. The level decreased slightly on day +1 (23.8 + 3.4 pg/ml )
with relatively large variation among individual animals. Such variation
was even more noticeable on day +11 on which the average oestrdiol concern
tration was 28.7 + 8.5 pg/ml., This high level was caused by two high
individual values of 83.0 and 58.3 pg/ml, without which the average con -
centrations would drop to 16.7 + 2,8 pg/mi.

Effect of season on serum homumonal fLeveds: Levels of both serum pro
gesterone and oestradiol measured at different stages of the oestous
cycle during the hot season (March-May) were compared with their levels
measured at the corresponding cycle stages during the cold season (Octo -
ber-November), Figure 1, It is of interest to note that levels of oestra
diol in the cold season were significantly higher (P < 0.0l)at all stages
of the cycle, apart from day -1, than those measured at the corresponding
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Figure 1:

Levels of 4onuum oestradiol and progesterone measured on different
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cycle stages in the hot season. On the other hand, progesterone levels

were higher in the hot than in the cold season when measured at dioestrus
(day +11), 1Its concentration remained at the lower limits of detection at
the other stages of the cycle in both seasons,

These results indicate a possible role of the climatic conditions on
the levels of sex hormone. The decrease of oestradiol level in the hot
season, particularly on the day of oestrus may depress the intensity of
heat manifestation leading to a higher incidence of silent  heat. Lower
ocestrous activity during the hot season has been reported previously
(El-Fouly et al 1976; Shafie et al 1982), The relationship between levels
of sex hormones and the pre-ovulatory behaviour have been investigated in
the cow (Glencross et al 1981), Detailed trials are needed, however, to
investigate such relationships in the buffalo,

B. Daily variation Ain hormonal changes thioughout the oestrous cycle:
Figure 2 illustrates the levels of both progesterone and oestradiol measur
ed throughout the cycle in the cold season, Progesterone level remained
non-detectable (below 0,1 ng/ml) during the period from the day of oestrus
(day O to day +3, before it started to increase gradually, vreaching a
peak level of 5,5 + 1,4 ng/ml (range 3.3 - 9.8 ng/ml) usually on day + 17
(ranging between days + 17 and +19).This was followed by a rapid decrease
to reach a minimum value within two days and remained low until the next
heat, On some individuals a second but smaller peak occurred on the day
preceding the day of oestrus, as discussed earlier,
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The nature and timing of changes in progesterone level throughout the
cycle observed in the present study is generally similar to those reported
by other authors (Pandey 1979; Bachlaus et al 1979, 1980; Aboul-Ela 1982),
The levels measured during the luteal phase are similar to those reported
by Bachlaus et al (1980). Higher levels were reported by Aboul-Ela (1982).
The timing of peak progesterone at a later stage in the cycle (days 14-16)
might be a reason for the longer oestrous cycle length reported in the buf
falo (Shafie et al 1982) than that observed for cattle, -

Oestradiol concentration fluctuated throughout the oestrous cycle
(Figure 2). The average concentration on day +3 was 12,0 + 1.5 pg/ml and
increased gradually to reach a peak level of 20.0 pg/ml on day 7. This was
followed by a rapid decline and remained at a low level from day 10 to day
17. Ancther peak occurred prior to the day of ocestrus. The mid-cycle
oestradiol peak is similar to that reported in cattle by Glencross et al
(1973) who attributed it to mid-cycle follicular growth,

Oestradiol changes durning the heat period: Average values of oestra-
diol concentration taken at two-hourly intervals during the period from
the onset of heat to ovulation are illustrated in Figure 3,

Figure 3:
Mean serum oceatradiol concenthation measuned during the heat period
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At the time of onset of heat average oestradiol level was 9.8 + 2.9
pg/ml, The peak level (13.8 * 3,8 pg/ml) occurred about six hours after
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the onset of heat. A second peak was seen 8 - 12 hours later after which
concentration returned to a low level which was maintained until ovula -
tion, Chenault et al (1975) and.Dobson (1978) reported that peak oestrad*
iol level, in the cow, coincided with the LH peak at the middle of the
heat per1od Variation was also notlceable between successive heat periods,

within individual animals.
Conclusions

It could be concluded from this study that the nature of changes in
progesterone ahd cestradiol in the buffalo is similar to that of the cow..
The interval from ovulation to maximum progesterone level is longer in the
buffalo aud may be a reason for its longer oestrous cycle 'as compared to
cattle, Season of the year exerts a significant effect on the _oestradiol
level around oestrus, This finding needs further investigation to distin-
guish between the various environmental factors involved and to elucidate

the control mechanism(s).
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