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Female effect in sheep. I.
The effects of sexual receptivity of females
and the sexual experience of rams
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Summary &horbar; When in contact with receptive or non-receptive ewes, the presence of females increased LH peak frequency both in experienced and inexperienced rams (P < 0.05). The highest response was found in experienced rams stimulated by sexually receptive ewes. In this group only, the
mean testosterone levels increased during stimulation (P < 0.05). Sexual behavior did not differ between experienced and inexperienced males. The sexual receptivity of the females and the sexual

experience of rams appear to interact and thus facilitate the rams’ LH and testosterone responses to
the presence of ewes.
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Résumé &horbar; Effet femelle chez les ovins. 1. Rôle de l’état de réceptivité sexuelle des femelles et
de l’expérience sexuelle des mâles. Soixante-huit béliers lie-de-France (36 sexuellement expérimentés, 32 inexpérimentés), ont été répartis en 3 groupes et mis en présence de femelles ovariectomisées, traitées ou non pour induire le comportement d’oestrus, ou maintenus isolés. Les taux plasmatiques de LH et de testostérone ont été mesurés à intervalle de 20 min pendant 6 h.
L’introduction de femelles, réalisée 3 h après le début des prélèvements sanguins, induit chez tous
les mâles un accroissement significatif de la fréquence des épisodes de sécrétion de LH. Toutefois,
la réponse est plus forte chez les sujets ayant une expérience sexuelle (P < 0,05). Chez les mâles
inexpérimentés, la réponse est indépendante de l’état physiologique des femelles. Au contraire, les
béliers expérimentés réagissent plus fortement à la présence d’une femelle réceptive (P < 0,05). Ce
n’est que dans ce dernier cas que le taux de testostérone circulant est significativement accru. Enfin,
la réponse comportementaleà la présence des femelles n’a pas été influencée par l’expérience des
mâles.
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INTRODUCTION
In several mammalian species, sexual interactions have been reported to increase
plasma LH and testosterone levels in
males (mice: Macrides et al, 1975; Coquelin and Bronson, 1980; hamsters: Macrides et al, 1974; rats: Kamel et al, 1975;
rabbit: Haltmeyer and Eik-Nes, 1969; boar:
Ellendorff et al, 1975; bull: Katongole et al,
1971; ram: Sanford et at, 1974; Schanbacher et al, 1987; Gonzalez et al, 1988a,
1989; monkey: Herndon et al, 1981The
experiments have generally been carried
out with sexually receptive females. However, the LH and testosterone responses
to the presence of an estrous female can
be observed in males displaying no sexual
activity (Gonzalez et al, 1988a). This raises
the question of the importance of the sexual receptivity of the stimulus females. The
male’s sexual experience may be another
factor which could affect the quality of the
endocrine response. This has been reported to be the case in rodents (rat: Kamel et
al, 1975; mice: Maruniak and Bronson,
1976). In sheep, one report suggests that
the stimulation by estrous ewes leads to a
significant increase in LH and testosterone
parameters in the sexually inexperienced
ram (Yarney and Sanford, 1983). In this
case, however, the males had experienced some contact with receptive females before the experiment began.

animals). The sexually inexperienced rams had
been reared without any contact with females
since weaning, and the others had been isolated
from females for at least 2 months before the experiment began. Estrous behavior was induced
in ovariectomized Ile-de-France ewes treated
with progesterone (100 mg im) for 5 d, and injected with estradiol benzoate (50 gg im) on the
7th d. They were used as a stimulus after being
verified as receptive on the 8th d. The non-

receptive

ewes

were

ovariectomized,

non-

treated females of the same breed. All animals
were kept indoors under natural day-length conditions, and provided with water and a diet of dehydrated lucerne and maize, plus straw and mineral supplement ad libitum.

Experimental groups and schedule
The

rams were

perienced (11,

distributed into 3 groups of inex11 and 10 animals respectively)

The aim of the present study was to determine the influence of female receptivity
and the sexual experience of the male on
the LH and testosterone responses in

and 3 groups of experienced animals (12 animals in each). The experiment was conducted
as a 2 x 3 factorial design with 2 degrees of
male sexual experience (experienced or inexperienced) and 2 stimulation conditions (sexually
receptive or non-receptive ewes) and with nonstimulated controls. The experiment was carried
out over 2 consecutive days during the nonbreeding season, as it has been shown to be
the period when the response to female stimulation is obvious (Schanbacher et al, 1987; Gonzales et al, 1989). Half of the rams from each
group were tested on each of the 2 days. The
rams were placed in 10-m
2 visually isolated
pens, and at 3 m from other treatment groups.
Blood samples were obtained by jugular venipuncture with vacutainers every 20 min for 6 h
starting from 09.00 am. Two females were introduced in the treated groups after 3 h blood sampling (period 1: pretreatment) and remained with
the males for the following 3 h (period 2: treat-

rams.

ment).

MATERIALS AND METHODS

Behavioral observations
the sexual behavior
recorded in the stimulated groups
observer placed 2 m above the ground.

During the treatment period,
Animals

of

Sixty-eight adult Ile-de-France rams were used
(36 sexually experienced and 32 inexperienced

by an
Anogenital sniffing, nudging, flehmen, mounting
and ejaculation were recorded between each
blood sampling.

rams was

Hormone assays
Blood samples were centrifuged and plasma
stored at -15 °C. LH and testosterone concentrations were each measured in a single assay
by direct RIA methods in duplicate (Pelletier et
al, 1982 and Garnier at al, 1978, respectively).
The intra-assay coefficients of variation were
8.3% for 0.4 ng/ml LH and 6.6% for 1 ng/ml testosterone respectively, and the detection levels
were 100 pg LH/ml and 200 pg testosterone/ml.
Purified OLH CY 1051 (= 2.1 x NIH - LU S1)
was used as standard. LH peaks were identified
using the Pulsar algorithm program involving a
&dquo;smoothing window&dquo; used to compute the theoretical baseline (Merriam and Wachter, 1982).
The smoothing window was chosen from 10
samples (200 min). Other hormonal parameters
calculated were mean and basal LH concentrations (computed by Pulsar), and mean testosterone concentration.

with the Wilcoxon matched-pairs signed-ranks
test (Siegel, 1956). A response to the introduction of females was considered to have occurred
when a significant increase in LH peak frequency was observed. All the reported significant differences from the nonparametric tests are
1-tailed. MANOVA test (Stevens, 1986) using a
SYSTAT computer program was performed on
the logarithmically transformed values of mean
testosterone concentration across the different
groups. The beginning of the treatment period
was delayed 40 min relative to the introduction
of females to take into account the lag in gonadal response following an LH peak (Terqui et al,
1980). ANOVAS (Sokal and Rohlf, 1981) were
used to test the different contrasts for each variable. Intragroup comparisons were carried out
between pretreatment and treatment periods by
repeated measures analysis (Rich, 1983). The
significance level accepted was P < 0.05.

RESULTS
Statistical analysis
LH peak frequency was analyzed by the MannWhitney U-test when considering the &dquo;treatment&dquo;
and &dquo;experience&dquo; effects for each period separately. The same test was used for behavioral
data. lntragroup comparisons between pretreatment and treatment periods were performed

The introduction of receptive females increased the LH pulse frequencies both in
sexually experienced and inexperienced
rams. The 2 groups did not differ during
the pre-experimental period, but after stimulation the LH pulse frequency was higher
in the sexually experienced males (table 1).

Similarly, stimulation with non-receptive
ewes led to a significant increase in LH
peak frequency in both groups of rams.
The

degree of response was lower in experienced rams stimulated with nonreceptive compared to receptive ewes (P <
0.05). This was not the case for inexperienced males, which showed an equivalent
response regardless of the female’s receptivity. The average testosterone level was
significantly increased only in the group of
experienced rams exposed to sexually receptive females (table I).
As expected, the non-receptive ewes
were not

mated and

were

mounted less

frequently than the receptive animals.
There were no statistically significant differences in the frequency of the other patterns of sexual behavior following exposure to receptive or non-receptive ewes
(table II).
DISCUSSION
Our results show that the sexual experiof males affects their endocrine response to the presence of females: when
ence

stimulated by sexually receptive females,
they show a higher increase in LH peak
frequency and mean testosterone levels.
Conversely, the sexual receptivity of the female does not influence the response in inrams. This fact is in agreement with some results obtained in
rodents: sexually experienced male rats
show higher LH and testosterone increases after sexual encounters with receptive
females than inexperienced animals (Kamel et al, 1975). In addition, although inexperienced male mice present some increase in LH (Maruniak and Bronson,
1976), experienced males show a shorter
latency period between stimulation and LH
increase (Clancy et al, 1988).

experienced

Non-receptive ewes induce some degree of response both in experienced and
inexperienced rams. This raises the question of the sexual specificity of the stimulation. In fact, it appears to depend on the
sex of the animal introduced into the group
of males. In an unpublished experiment,
we have observed that introducing castrated males into a group of inexperienced
rams did not elicit an endocrine response.
The lower endocrine responses in sexually

inexperienced rams may be related to a
difficulty in determining the physiological
state of

ewes.

The existence of some endocrine response observed in the absence of ejaculation in both groups stimulated with nonreceptive females supports our earlier results showing a lack of association between sexual activity and endocrine response (Gonzalez et al, 1988a, b).
The reason for the relatively high frequency of LH pulses in inexperienced unstimulated controls is not clear. The point
can be raised as to whether the response
of the stimulated groups of inexperienced
males is due to some artifact which is independent of stimulation by females. However, it was only in the stimulated groups,
and not in the control, that a significant increase was observed during the periods of
stimulation. This confirms that stimulated
males did in fact respond to the introduction of females.

CONCLUSION
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