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Abstract

Bleod samples obtained from two mature and twe prepubertal female pygmy goats during anestrus up to four days after
first overt estrus were assayed for ponadotropins and gonado-hormones by radioimmunoassay (RIA) techniques. The
prepubertal goats were aged 211 and 214 days respectively. All animals showed behavioral and cndocrine changes that
were characteristic of the cstablishment of normal estrus cycles between the I8th and 30th of November. The two
prepubertal does showed first overt estrus at the age of 248 and 251 days, respectively. From progesterone concentration
profifes, all animals were observed to have had a presumed ovulation without overt estrus at an average of 19.2 + 0.5 days
before the first behavioral estrus. LH and FSH levels fluctuated randomly throughout anestrus; a two-to three fold
increase in their mean values was apparent 5 days before the pre-ovulatory surge prior to the first presumed ovulation,
The pattern of their secretion during the interval from first presumed ovulation to first behavioral estrus was similar to
that observed during ancstrus; both were elevated on the day of first behavioral estrus. Propesterone levels were low
during anestrus; their first elevation (from b5 + 0.08 to 2.3 + 0.4 ng/ml) occorred 2 days heforc the first presumed ovulation
(day-23). During the interval between the first presumed ovulation and lirst overt estrus, progesterone concentrations and
pattern of secretion were characteristic of that observed during the oormal cycle. Estradiol concentrations were varied
during anestrus and the interval from first presumed ovulation to first overt estrus. levels of estradiol were observed io be
elevated a day before the LH/FSH preoyulatory surges of the first presumed ovulation and the lirst overt estrus, respectively.
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Introduction

The main factors limiting continued productivity in
seasonal breeders during the periods of angstrus are the
failure to exhibit estrus and the continued absence of
ovulation illustrated by relatively regressed ovaries that
lack functional corpora lutea.

The ovarian quiescence and rcgression typical of
anestrus cannot be attributed to a deficiency in
. gonadotropin secretion since the pituitary concentrations
of LH and FSH are similar in ewes and ewe-lambs during
anestrus and the breeding season (Roche et al., 1570;
Foster and Ryan, 1979). Rather it is due to change in the
responsiveness of the hypothalamo-pituitary unit toward

Materials and methods

Animals

Four female pygmy goats (2 mature and 2 prepubertal)
were bled daily by jugular venipuncture throughout
aneslrus beginning Iune 15%, 1976 up to four days after
the [irst overt estrus. The two prepubertal goats were 211
and 214 days of age at the initiation of sampling. The
blood samples were kept refrigerated at 4°C for 24 hrs.
They were then centrifuged and plasma was aspirated from
the clot and kept at -20°C until assayed.

Homone Assays
The delermination of various hormone concentrations was

gonado-hormones feedback mechanisms (Legan and
Karsch, 1979; Ducharme et al., 1979; Keisleret al., 1987;
Kinder et a}., 1987; Ozsar etal., 1990).

The evaluation of estradiol, progesterone and [LH by
Yuthasastrakosol et al. (1975} and of FSH, LI, prolactin
and progesterone by Walton et al. (1977) has shown how
these honmones interrelate in intact ewes during anestrus
and during the transition from anestrus to the establishment
of regular estrous cycles. There is no such information on
the goat. Therefore, this study was conducted with the
aim of trying io establish the interrelationships of various
hormiones during the transition from anesirus to resumption
of breeding activity and attainment of puberty in the Pygmy
goat.

performed by radioimmunoassay (RIA). Details of
individual hormone RIA procedures have alrcady been
reported for progesterone and estrogen by
Yulthasastrakosol et al., {1975) for LH by Simaraks { 1978)
and for FSH by Cheng (1976). Individual descriptions of
each methodology follows below.

Progesierone

Serum progesterone concentrations were determined by
use of'a method previously described by Yuthasastrakosol
etal., 1975. A highly specific antiserun (Pool #337) was
generpusly provided by Dr. G. Niswender [Colorado State
University}. The antiserum was prepared by immunization
of a rabbit with progesterone - 6 - hemisuccinate - BSA.
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randomly throughout anestrus. However, a two-to-three
fold increase in their mean values was observed five days
before the preovulatory surge prior to the first ovulation.
After the first ovulation, mean levels of FSH decreased
and were similar to those observed during anestrus. LH
mean levels decreased to baseline levels that were lower
than prior to the first ovulation by the third day after the
preovulatory surge. Prior to the first observed estrus, both
gonadotropins were secreted in the same pattern as
observed prior to the first ovulation; there were again
elevations (from 0.5to 1.8 and 27.3 t0 61.7 ng/ml for LH and
FSH, respectively) in both gonadotropins two days before
their preovulatory surge. Similar results have been reported
by Huffman et al., 1987 in ewe lambs.

Meanwhile, mean progesterone concentrations were
low during anestrus but increased by about four-fold (from
an average of 0.5 to 2.3 ng/ml) two days before the first
ovulation {Day-23). They then decline to low values on
the day of first ovulation. This correlates with the work of
Ojeda et al., 1984; Foster and Ryan, 1979; Kinder et al.,
1987; and Ryan etal., {1991) who observed a smal} transient
rise in progesterone of 4 - 7 days duration before declining
to very low levels before first silent ovulation in ewe lambs.
Greyling et al., (1990) reported similar findings in Boer kids
attaining puberty. During the interval between the first
presumed ovulation and the first behaviourial estrus,
progesterone concentration and pattern of secretion were
characteristic of that observed during the normal cycle of
a goat {Thorburn and Schneider, {1972), Baird, (1992).

The rise in mean progesterone concentration two days
preceding first ovulation has been observed in cows
before the first post-parturient ovulation (Robertson, 1972,
Nkuuhe et at., 1978), during the transition from anestrus to
breeding activity in ewes (Yuthasastrakosol, 1975; Walton
etal,, 1977; Wheeler et al,, 1977) and in ewe lambs upon
reaching puberty (Simaraks, 1978; Baird, 1992). In the ewe
and most probably in the goat progesterone in derived
almost exctusively from the corpus luteum. Its secretion,
therefore, is a neasure of the activity of this ovarian
compartment. The increase in the release of LH five days
before first ovulation is thought to induce luteinization of
one or more follicles which then secrete the increased level
of progesterone that is seen a few days preceding first
presumed ovulation {Wheeler et al., 1977, Walton et al.,
1977). This may come abouteither as a result of insufficient

release of LH or from the inherent incapability of the
follicle(s) to ovulate in response to the stimulus. This
hypothesis has been cited and may be supported by the
observation that ovarianfollicles can grow and regress
within 5 to 7 days {Smeaton and Robertson, 1971).

Serum mean estradiol-17 concentrations varied during
anestrus and were observed elevated a day before the LH/
FSH preovnlatory surge of the first presumed ovulation.
After that, they remained low and declined gradually to
their lowest levels on Day-7 before the first estrus.
Beginning on Day-6 before the first behavioral estrus mean
estradiol - 17 levels rose progressively peaking two days
before the LH/FSH surge. This finding is in agreement
with earlier studies and supports the hypothesis that rising
levels of estradiol act synergistically with declining levels
of progesterone to precipitate increased tonic LH secretion
and the events that lead to ovulation as has been observed
in sheep (Ryan etal,, 1991).

Conclusion

Puberty as measured by the manifestation of first pyschic
estrus was reached at the age 0f 251 and 248 days by two
prepubertal goats, respectively. From the progesterone
profiles, it appeared evident that ail the four animals
resumed (or started) their breeding activity by exhibiting
ovulations that were not accompanied by overt estrus.
Profiles of LH, FSH, progesterone, and estradiol obtained
in this study indicate that the onset of the annnal breeding
season in the adult and puberty in the young appear to
share a common mechanism, which is a decrease in the
inhibitory feedback response to estradiol on LH secretion
which will stimulate a transient progesterone rise from
recruited follicle(s).
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