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Prolactin is known to increase the effect of testosterone on male accessory sex

glands (Segaloff, Steelman & Flores, 1956), and to have a synergistic action
with LH on spermatogenesis (Bartke, 1971) and on testicular androgen secretion
(Hafiez, Bartke & Lloyd, 1972). It has been shown also that the male pituitary
releases prolactin into the blood in the rat (Amenomori, Chen & Meites, 1970)
and the human (Jacobs, Mariz & Daughaday, 1972). Little is known, however,
about factors which regulate prolactin secretion in this sex.

In the female rat, antagonism between prolactin and gonadotrophin secretion
has been shown following drug treatment (Ben-David, Danon & Sulman, 1971).
It is also suggested by the fact that ovariectomy produces a decrease in serum

prolactin (Amenomori et al., 1970), an effect which is the reverse of the classical
increase of FSH and LH in the blood observed in this condition. It seemed of
interest, therefore, to study the influences on prolactin release of factors known
to regulate the gonadotrophic function in the male. It has been demonstrated
previously (Pelletier, 1971) that two factors are mainly involved in LH syn-
thesis and release in the ram: (a) testicular androgens and (b) photoperiodic
variations. The plasma LH level is low when the days are long (16 hr light) but
increases dramatically as soon as the light photoperiod decreases from 16 hr to
13 hr 20 min. With further decreasing light photoperiod to 8 hr, the LH level
only declines slowly, so it is still high during the shortest days.

The influence of androgens and light on prolactin secretion have been
examined by determining plasma levels of prolactin in normal and castrated
rams under various photoperiod lengths.

In Exp. 1, thirty 2-year-old \l=I^\le-de-France rams were submitted to an experi-
mentally `shortened' annual photoperiodic cycle (Text-fig. 1b), a procedure
which amplifies the influence of light rhythms. The maximum and the minimum
periods of daily illumination were 16 hr and 8 hr, respectively, which are the
natural extremes of photoperiod at the latitude of Tours (47 °N). The animals
were allotted to two equal groups and submitted to two opposite patterns of
gradually changing daylight hours between these extremes. A complete cycle
took 6 months. Eight rams of each group were entire and the other seven were

castrated. Blood was collected from the jugular vein once a month from all
animals, beginning after completion of one entire 6-month cycle and 6 weeks
after the surgical operation in the case of the castrated rams. All plasmas were

kept frozen until they were analysed simultaneously for their prolactin con-
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Text-fig. 1. Experimental regimens (A and B) of 'shortened' annual photoperiodic
rhythm (b) and the mean plasma prolactin levels (vertical bars represent ± S.E.M.) of
two groups ofeight entire (a) and seven castrated (c) rams submitted to two opposite light
regimens. Continuous line: animals under light regimen A; broken line: animals under
light regimen B.

centration by specific radioimmunoassay according to the method described by
Kann (1971).

In Exp. 2, thirty-two other Île-de-France rams were allotted to two equal
groups and submitted to opposite photoperiodic rhythms for two successive
cycles similar to the preceding ones. Each group contained two sub-groups of
eight entire males and eight males castrated 70 days before the end of the
second light cycle. At the same time as castration, half the animals of each of the
four sub-groups were injected intramuscularly with 100 mg testosterone pro¬
pinate in 2 ml oil every 2nd day, the other (control) animals received only the
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vehicle. After the 35th injection, the light duration being then 16 hr or 8 hr
blood samples were collected for prolactin assay.

The variations in plasma prolactin levels in Exp. 1 in intact and castrated
animals are summarized in Text-figs 1(a) and 1(c) respectively. Text-figure
1 (b) shows the concurrent pattern of changing photoperiod.

The main feature is the parallelism between variations of light photoperiod
and the plasma prolactin levels, both in intact rams (correlation coefficient,
r = +0-888, P<0-001) and castrated animals (r = +0-887, P<0-001). In both
groups, maximal prolactin values were found when animals were exposed to
light for 16 hr; conversely, the lowest values corresponded to the shortest light
photoperiod. The rise in prolactin level began after the commencement of the
increased light photoperiod, between 10 hr 40 min and 13 hr 20 min of light.
The reduction of prolactin levels began immediately the light photoperiod
decreased.

In the 3rd month, the plasma prolactin concentration in 'long day' rams was

approximately sixteen times higher than that of 'short day' rams, both in entire
and castrated animals. Prolactin levels in normal rams and castrated ones were

very similar when they were exposed to the same light regimen (correlation
coefficient, r = +0-95; 7J<0-001).
Table 1. Influence of testosterone propionate treatment on prolactin levels in entire

and castrated rams exposed to 8-hr and 16-hr light photoperiods

Treatment

Prolactin concentration (ng/ml plasma)
Entire

(8 hr)*
Castrated
(8 hr)*

Entire
(16 hr)*

Castrated
(16 hr)*

Vehicle-treated (n
—

4)
Testosterone propionate-

treatedf (n m 4)

31-0+ 10-3
22-9± 4-5

61-9 + 21-0
17-5+ 4-1

248-2 ±44-1
200-8 ± 4-1

304-3 ±56-5
296-5 ±34-0

Results are expressed as means ± S.E.M.
* Daily photoperiod length at the time of blood collection.
f 100 mg every second day for 70 days.

The results of Exp. 2 are shown in Table 1. The plasma prolactin levels were

higher in rams exposed to 16 hr of light than in those exposed to 8 hr. The
levels were similar for entire and castrated animals under the same light regi¬
men. The values for castrated rams were sometimes higher, but not significantly.
The table also shows that in neither case did plasma prolactin levels differ in
androgen-treated and control animals.

The absence of variations in prolactin concentration following either castra¬
tion or testosterone propionate injections suggests that there is no antagonism
between the release of prolactin and of gonadotrophins. In particular, andro¬
genic treatment does not influence prolactin secretion in a range where it
markedly decreases LH release (Pelletier, 1971). Consequently, it appears from
this study that there is little interference by testicular androgens on prolactin
release.

There is, however, a clear relationship between the light photoperiod
duration and the plasma prolactin level. Such a relationship was suggested by
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Saji (1966) who used a haemagglutination-inhibition test to study the plasma
prolactin concentration in the ewe under natural light conditions from May
to September. In contrast to the present results, minimal values were found in
July, i.e. during long daily photoperiods. The difference may arise from the
different sexes studied, but also from the two light regimens used. The high
correlation coefficient between the hormonal level and the length of daily
illumination made negligible here the possible occurrence of other sources of
variation such as stress (Neill, 1970) or circadian rhythms which have been
demonstrated in the rat (Dunn, Arimura & Scheving, 1972) and in cattle
(Swanson & Hafs, 1971).

The results agree with findings obtained in duck and quail where the
increase of daily photoperiod produced an increase of the pituitary prolactin
content (Gourdji & Tixier-Vidal, 1966; Gourdji, 1970). This effect was thought
to be due to an improvement in both the synthesis and the release of prolactin.
In this case, however, prolactin release would parallel gonadotrophin secretion
since the increasing photoperiod stimulates testicular growth. Conversely, in the
ram exposed to a 6-month light rhythm, the long light photoperiod results in
low LH levels (Pelletier, 1971) and a low gonad weight (Ortavant, 1961).

Whatever the level at which light influences hypothalamic activity, one can

conclude that, in the ram, photoperiodism acts as a synchronizer of prolactin
release.

Thanks are due to Dr G. Kann for making available the materials for the
radioimmunoassay of plasma prolactin.
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