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Abstract

We studied the functional activity of corpus luteum in Garole ewes (n=6) during the estrous cycle.
Blood progesterone concentration has been measured during the estrous cycle to assess the functional
activity of corpus luteum. In Garole ewes the average length of estrous cycle was found to be 15.87 + 0.75
days. Garole ewes have subtle estrous symptoms that was detected by advancement of ram and ewes
standing to be mounted. The average progesterone concentration at estrous has been found to be 0.27 +
0.02 ng/ml. In this breed the corpus luteum starts secreting progesterone from day 3 (0.4 + 0.05 ng/ml)
onwards. There is significant rise in progesterone concentration from day 3 to day 9 and on day 11 being
the maximum (5.7 £ 0.29 ng/ml). From day 14 onwards there is sharp and significant fall in progesterone
concentration with ewes returning to heat on day 17. Thus, day 14 is the day of onset of luteolysis in this

breed.
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Estrous cycle in domestic animals is divided into
pro-estrous, estrous, met-estrous and did-estrous
phase. However, the length of estrus cycle in rumi-
nants is largely under the control of life span of cor-
pus luteum i.e. the diestrous phase. Progesterone
secreted by the corpus luteum is the main gonadal
hormone during the diestrous phase that exerts nega-
tive feedback on hypothalamus and pituitary to sup-
press the release of GnRH and FSH/LH respectively.
Moreover high level of progesterone early in the
estrous cycle is vital for successsful conception (1).
A detailed study of progesterone concentration on
each day of estrous cycle in Garole ewes has there-
fore been conducted to determine the day when CL
starts secreting progesterone, progesterone secre-
tion reaches its peak and the day of onset of
luteolysis.

Methods

A total of 6 adult, normal cycling (estrous cycle
length of approximately 14 to 16 days) and non-mated
Garole ewes of about 2 years of age and approxi-
mately 12 to 15 kg body weight were used for con-
ducting the experiments. All ewes were estrous syn-
chronized by two PGF,_ (lutalyse 10 mg/ewe i.m.) treat-

ments 9 days apart before the experiments. All ani-
mals used for the present investigation were kept
under uniform standard of managemental practices
including the schedule of nutrition.

Starting from the day of estrous (day 0) blood
samples were taken on each day until the ewes were
observed in heat. Heat was detected by a vasecto-
mized ram. After separation of serum the samples
were stored at —20C until use. Progesterone concen-
tration was assayed in duplicate by Enzyme-Linked
ImmunoSorbent Assay (ELISA) by using ELISA kit
(Lilac Medicare) following the manufacture’s proto-
col.

Statistical Analysis. The change in progester-
one concentration with day was analyzed by regres-
sion analysis (2). The progesterone concentration of
ewes on two different day of estrous cycle was com-
pared by paired - test.

Results and Discussion

Garole ewes had an average estrous cycle length
of 15.87 £0.75 days. The estrous behavior of the fe-
males was inconspicuous in this breed. The only de-
tectable symptom was advancement of male and the
ewes standing to be mounted. The progesterone con-
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centration on the day of estrous averaged 0.27 + 0.02
ng/ml. However, it has been reported that in Malpura
ewes the progesterone concentration on the day of
estrous was 1.17 £ 0.36 ng/ml (3). In Dorset Horn
Malin and Malin ewes the mean progesterone con-
centration during the follicular phase of estrous cycle
was reported to be 0.19 and 0.26 ng/ml in respectively
).

Regression analysis showed that the change in
progesterone concentration was non-significant be-
tween day 0 and day 3 of estrous cycle, however
there was significant (P<0.01) rise in progesterone
concentration between day 3 and day 4 (Fig. 1). Thus
in the Garole ewes, the secretary activity of corpus
luteum starts from day 3 (0.4 + 0.05 ng/ml) to day 4
(1.2 £ 0.21 ng/ml) of the estrous cycle and first four
days can be taken as met-estrous in this breed (Fig.
1). From day 4 to day 9 there was significant (P<0.01)
rise in progesterone concentration indicating rapid
rise in secretary activity of the corpus luteum but
thereafter from day 9 to day 14 the change in proges-
terone concentration with non-significant. Similar re-
sults have been observed in Malpura ewes (5) where
there was sharp rise in progesterone concentration
on days 4, 8 and 12 and then declined on day 16.

The maximum progesterone concentration of 5.7
+ 0.29 ng/ml was found on day 11 of estrus cycle.
This differed from the observed peak progesterone
concentration of 2.94 ng/ml during the Iuteal phase
in Dorset Horn Malin and Malin ewes (4). This might
be due to higher ovulation rate in Garole ewes as this
is the only know Indian breed to possess high fecun-
dity fec B gene (6). During day 8 to day 14 of estrous
cycle we find a zig-zag rise and fall of progesterone
concentration that might be due to pulsatile nature of
release of progesterone by the corpus luteum. How-
ever, from day 14 there was significant (P<0.05) and
progressive fall in progesterone concentration on
each day until the ewes were detected in heat by day
17. Thus, day 14 can be considered to be the day of
on set of luteolysis in this breed. Since Iuteolysis is
mediated by uterine PGF, _it can be conferred that in
Garole ewes the uterine PGF, pulses are released
close to day 14 that results in luteolysis.

Moreover, we observed that the ewes started
showing pro-estrous signs with advancement of
male once the progesterone concentration fell below
1 ng/ml.Since the male is able to detect estrogen in
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Figure 1. Progesterone secretion by Garole ewes (n=6) dur-
ing the estrous cycle.

the urine of female approaching estrous early, it might
be that lowering of progesterone level below 1 ng/ml
resulted in onset of folliculogenesis. Thus progester-
one concentration above 1 ng/ml is necessary in
Garole ewes for suppressing the activity hypothala-
mus and pituitary gland and preventing the animals
to come to heat.

Thus from this study it can be concluded that
Garole ewes start secreting progesterone by day 3 to
day 4 that reaches peak by day 9 indicating maximum
growth of corpus luteum. Thereafter during days 9 to
14 the progesterone secreted by the corpus luteum
remains at a steady rate with daily variations in proges-
terone secretion. Day 14 can be considered the day
of onset of luteolysis in this breed as from this day
there is sharp fall in progesterone concentration until
the ewes were detected in heat.
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