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During deep anestrus and after a 21-day fluorogestone acetate (FGA)
pluriparous lactating Alpine goats were given randomly one of four
(A) 500 IU of pregnant mare serum gonadotropin (PMSG) 48 h before sponge

treatment, 200
treatments :

removal ; (B) 500 IU of PMSG 48 h before sponge removal and an ampoule of human
menopausal gonadotropin (HMG) at sponge removal ; (C) two ampoules of HMG at
sponge removal ; (D) four ampoules of HMG at sponge removal. All the goats were mated
naturally during estrus. The percentage of goats kidding (fertility rate) was 6, 34, 40 and
36 % for groups A, B, C, and D, respectively ; the number of kids/pregnant female
(prolificacy) averaged between 1.33 and 1.72. The accuracy of pregnancy diagnosis on the
basis of plasma progesterone concentration 20 to 22 days after mating was not particularly
satisfactory, mainly because many pregnant goats, and especially group A goats, showed
abnormally prolonged luteal activity. The determination of total estrone 60 days after
mating gave almost 100 % overall accuracy.

Introduction.
Cycling female goats given progesterone or progestagen associated with
adequate doses of pregnant mare serum gonadotropin (PMSG) and/or human
chorionic gonadotropin (HCG) for 20 to 21 days present a satisfactory fertility rate
(Dhindsa, Hoversland and Metcalfe, 1971 ; Minotakis et al., 1972 ; Corteel, 1975 ;
Corteel, Gonzales and Nunes, 1982). These treatments are less effective if carried
out during the pre-breeding or anestrous season (Corteel, Gonzales and Nunes,
19821. In a previous work (Tamanini et al., 1985), we observed that an estrus similar
in its behavioural and endocrinological aspects to that under natural conditions
could be induced in anestrous goats treated with progestagen associated with
PMSG, but that PMSG alone was inadequate to ensure satisfactory estrus

synchronization.
On the contrary, the administration of human menopausal gonadotropin

(HMG) ensured good estrus synchronization, as reflected by plasma luteinizing
hormone (LH) profiles (Tamanini et al., 1985) ; this was due to the short half-life of
HMG as compared with PMSG (Schams et al., 1978 ; Lauria et al., 1982).

) Correspondence and reprint
4
(

requests.

Treatment with HMG could therefore be an alternate way of inducing ovulation in
female goats.
The reproductive performance observed in pluriparous (but not immature)
anestrous goats treated with either PMSG and HMG or HMG alone was fairly
satisfactory (Tamanini et al., 1984) ; these data however were not meaningful due
to the small number of animals used.
The present experiment was undertaken to investigate the effects of HMG
administered alone or in association with PMSG after fluorogestone acetate (FGA)
treatment on the fertility and prolificacy of female goats in deep anestrus.

Material and methods.
Animals and treatments. - The experiment began in April. At that period, goats in
Northern Italy (45° N Latitude) are in deep anestrus. Two hundred Alpine females
and 20 bucks were maintained outdoors on a diet of hay and concentrate. All the
females had been pregnant during the preceding breeding season and kidded
between January and February (2 to 3 months before the beginning of the
experiment) and were milked twice daily.
Females. - After insertion of a vaginal sponge (45 mg of FGA), left in place for
21 days, the females were randomly treated intramuscularly as follows : (1) 500 IU
of PMSG 48 h before sponge removal (group A, n
50) ; (2) 500 IU of PMSG 48 h
before sponge removal and an ampoule of HMG equivalent to 75 IU of LH-like +
75 IU of follicle-stimulating hormone (FSH)-like activity at sponge removal (group
B, n
50) ; (3) two ampoules of HMG (150 IU of LH-like + 150 IU of FSH-like
50), and (4) four ampoules of HMG
activity) at sponge removal (group C, n
(300 IU of LH-like + 300 IU of FSH-like activity) at sponge removal.
=

=

=

Bucks. - The fertility of the 20 bucks used had been confirmed by the
pregnancy of females served during the preceding season. According to Roberts
(19711, they were given i.m. 1 000 IU of PMSG + 25 mg of testosterone every
3 days for 21 days because sequential administration of gonadotropins has been
proved to be satisfactory in restoring breeding activity and body odor during the
non-breeding season (Masaki and Masuda, 1968).
On the basis of endocrine patterns of induced estrus (Tamanini et al., 1985),
each buck was put with 10 females 30 h after sponge removal and left there for
72 h ; those females that had mated at least twice were separated from the bucks
until all the others had mated. All the females were then put again with the bucks.
Twenty days after sponge withdrawal, the males were again put with the
females and left there for one week.

Blood collection. - Blood samples were collected from each female in heparinized
tubes by jugular venipuncture once weekly, beginning 4 weeks before sponge
insertion and until sponge removal and twice weekly until 60 days after mating. The
blood was centrifuged at 2 300 x g for 10 min and the plasma thus obtained was
stored at - 20 °C until assay.

Hormone assay. - Plasma progesterone and total estrone concentrations were
determined as described by Bono et al., (1983) and Tamanini et al. (1986),
respectively. For total estrone determination, 10 pl of unextracted plasma were
assayed using antiestrone serum diluted 1 : 5 000 ; its cross-reactions (%) were :
estrone 100, estrone glucuronate 60, estrone sulphate 20, estradiol 17a and 17/3 1
and estriol < 0.01. All the plasma samples were analyzed for progesterone ; on the
contrary, only those collected 60 days after mating were analyzed for total estrone
because only females which were at least 55 days pregnant had plasma total estrone
concentrations significantly higher than non-pregnant animals. In a previous work,
Tamanini et al. (1986) showed that plasma total estrone levels higher than 0.42
ng/ml indicated pregnancy ; this concentration was at least 3 standard deviations
(SD) above the mean total estrone values observed in non-pregnant goats.
Results.
Plasma progesterone concentrations never exceeded 0.4 ng/ml in any of the
goats until sponge removal, suggesting that they were acyclic.
Behavioral estrus. - All the goats exhibited behavioral estrus beginning 24 to
36 h after sponge removal, irrespective of the treatment ; estrus length (30 to 34 h)
was very similar to that observed during the spontaneous estrous cycle (Bono etal.,
1983). All the goats were mated, but no matings were observed when the bucks,
still showing libido, were introduced 20 days after sponge removal.

Reproductive findings. - Table 1 shows fertility, prolificacy, the accuracy (%)
of pregnancy diagnosis estimated by plasma progesterone levels 20 to 22 days after

mating, and the accuracy (%) of pregnancy diagnosis by total estrone
determination 60 days after insemination.
Gestation length averaged 148 to 153 days.
Fertility rate was highest (40 %) in HMG x 2-treated goats, though the rates in
PMSG + HMG and HMG x 4-treated ones were slightly lower. On the contrary,
fertility induced by PMSG alone was very low (6 %1.).
The groups did not differ significantly as to prolificacy. In almost all goats,
except for 2, 1 and 2 animals in groups A, B and C respectively, plasma
progesterone levels were high (> 1 ng/ml) 3 to 6 days after mating, and in pregnant
females they remained high until the end of the experiment. In most of the nonpregnant animals, plasma progesterone levels decreased to undetectable values 20
to 22 days after mating but some goats (15, 9, 11, 10 in groups A, B, C and D,
respectively) continued to show high progesterone levels until 45 to 50 days after
mating (fig. 1) ; the plasma progesterone levels in these goats were significantly
lower (P < 0.01) than in pregnant goats only 40 days after mating. No further
increase of this steroid was ever observed after the progesterone concentrations
had

dropped.

Irrespective of the treatment, all the females subsequently kidding showed high
total estrone concentrations ( > 0.42 ng/ml) 60 days after mating ; although 2
(4 %) and 3 (6 %) goats in groups A and B, respectively, showed high total estrone
levels, they did not kid. No goats kidded that showed plasma total estrone levels
<

0.4 ng/ml 60 days after

mating.

Discussion.
PMSG administered to female goats in deep anestrus after a 21-day FGA
inducing behavioral estrus, while FGA alone was
unsuccessful (Tamanini et al., 1985). However, fertility was not satisfactory with
PMSG : only three out of fifty goats kidded (even if almost all ovulated, as shown
by the progesterone profile after induced estrus). These data disagree with those of
Corteel, Gonzales and Nunes (1982) and Corteel et al. (1984) who obtained higher
fertility rates after FGA-PMSG treatment of anestrous goats. There are two possible
reasons for this discrepancy. The first is the period when the experiments were
carried out. Corteel et al. (1984) do not mention the month the treatment began ;
treatment is more successful as the breeding season approaches (in our experiment,
the goats were in deep anestrus). Secondly, the short interval between kidding and
onset of treatment (2 to 3 months) may have caused a further reduction in the
fertility rate ; Corteel (1975) observed a satisfactory fertility rate only when the
treatment started more than 4 months after kidding.
Further ovarian stimulation with HMG after PMSG administration (group B)
or the administration of two different doses of HMG alone (groups C and D) was
effective in inducing a significant increase in the fertility rate, though this rate was
lower than the rate observed by others (Corteel, Gonzales and Nunes, 1982)
during the anestrous season.
treatment was effective in

The prolonged luteal activity observed in several goats after induced estrus
might have been due to early embryonic death, which would account for the high
percentage of false positive pregnancy diagnosis obtained by progesterone
assay ; nevertheless, the negative diagnosis was 100 % accurate. Except for
group A goats, the percentage of non-pregnant females with high plasma
progesterone levels 20 to 22 days after mating gave an overall accuracy similar to
that reported by Thimonier et al. (1977), Chiesa et al. (1981) and Corteel et al.
(1984). We cannot explain the high percentage of non-pregnant animals in group
A that were diagnosed as pregnant and can only hypothesize that, because of its
long half-life (Lauria et al., 1982), PMSG induced a prolonged stimulation of the
ovaries (Tamanini et al., 1985), which possibly resulted in excessive luteinization.
Plasma progesterone determination 20 to 22 days after mating is therefore not
reliable as a pronostication of kidding, even if the negative diagnosis is always
correct. In fact, the twice weekly bleeding schedule adopted shows that plasma

progesterone concentrations did
48

not decline to those of non-pregnancy for almost
at 20 to 22 days but did not

days in females that had elevated concentrations
subsequently kid.

on the basis of plasma total estrone concentrations
indicative of fetal viability), seems to be much more
accurate, even if carried out later than that based on progesterone determination.
Thimonier et al. (1977) also tried to determine the number of fetuses by
measuring estrogen levels, but the accuracy of the method was unsatisfactory.
Those authors, furthermore, analyzed unconjugated estrogens and therefore it is
difficult to compare their results with ours. The fact that 5 goats did not kid after

Pregnancy diagnosis,

(whose high levels

are

being diagnosed as pregnant may be explained by abortion ; however, no
symptoms of abortion were found, possibly because the animals were reared
outdoors.

Irrespective of the treatment, none of the non-pregnant goats in our study
showed behavioral estrus or conceived when males were introduced 20 to 22 days
after induced estrus ; this suggests non-return to estrus. Also, the plasma
progesterone profiles demonstrate that luteal activity (either normal or prolonged),
following induced estrus, is never followed by another increase in plasma
progesterone concentrations.
In conclusion, it

can

be assumed after

a

21-day FGA treatment, that :

(1) PMSG alone cannot induce a satisfactory fertility rate in goats in deep
anestrus ; (2) HMG, when associated or not with PMSG, markedly increases
fertility rate, which however remains unsatisfactory ; (3) non-pregnant goats often
show abnormally prolonged luteal activity following induced estrus, and (4)
cyclicity is not resumed in non-pregnant goats and they return to anestrus.
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Résumé. Performances reproductrices des chèvres traitées à l’aide de progestagènes
associés à PMSG etlou HMG pendant l ânoestrus saisonnier.
Pendant l’anoestrus saisonnier, 200 chèvres alpines multipares en lactation reçoivent
une éponge intravaginale imprégnée de 45 mg d’acétate de fluorogestone (FGA) pendant
une période de 21 jours. Elles sont réparties en 4 groupes A, B, C, D, qui diffèrent par le
moment de l’administration, la nature et la dose de gonadotropines : 500 Ul de PMSG (A et
B), 48 h avant le retrait de l’éponge vaginale plus (B) 1 ampoule de HMG (75 Ul LH + 75
Ul FSH) lors du retrait de l’éponge ; 2 ampoules (C) et 4 ampoules (D) de HMG lors du
retrait de l’éponge. Toutes les chèvres sont venues en oestrus et ont été inséminées
naturellement. La fertilité et la prolificité sont respectivement de 6 et 1,33 % (A), 34 et
1,52 % (B), 40 et 1,40 % (C), 36 et 1,72 % (D). La valeur du diagnostic de gestation par
mesure du niveau de progestérone plasmatique 20-22 jours après insémination est limitée,
de nombreuses chèvres ne mettant pas bas, ayant une activité lutéale prolongée. En
revanche, le diagnostic de gestation par estimation du niveau plasmatique de l’oestrone,
60 jours post-insémination, se montre pratiquement sans défaillance.
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