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ABSTRACT :
PRL in females.
ever, is unknown.

Chronic, as well as acute, exercise increases circulating
The response of males to repeated exercise, how-
The purpose of the present study was to examine

the effects of acute and chronic exercise on plasma PRL levels in

untrained males.

Eight male subjects performed cycle ergometer

exercise at 50% of their maximal oxygen uptake on 10 consecutive

days.

The subjects exercised in an environmental chamber maintained
at 390C and 30% relative humidity.

PRL levels were measured on days

1, 5, and 10 before exercise, and after 20 and 45 minutes of exer-

cise.

Acute exercise increased PRL levels.

However, plasma levels

did not significantly increase during exercise on days 5 and 10.
This suggests a similarity in the PRL response to acute exercise in
males and females, but a sex difference in the response to chronic

exercise.

© 1985 Society for Experimental Biology and Medicine.

It has been suggested that altera-
tions in prolactin (PRL) secretion may
be responsible for reproductive distur-
bances in females athletes (1). For
this reason, a considerable amount of
attention has been focussed on PRL regu-
lation during acute and chronic exercise
in these individuals. Many of these
studies have demonstrated a significant
increase in circulating PRL concentra-
tions during both acute and chronic
exercise (2-7). 1In addition, trained
female runners have been reported to
exhibit elevated 24 hour mean PRL levels
in comparison to non-exercising controls
(8).

Much less attention, however, has
been directed toward the effects of
exercise on PRL in males. Although
acute exercise has been shown to in-
crease circulating PRL in these individ-
uals (9-11), there are no studies which
describe the response to chronic exer-
cise.

The purpose of the present study was
to investigate the PRL responses to
acute and repeated bouts of exercise in
males.
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MATERIALS AND METHODS

This study was conducted in conjunc-
tion with research into the involvement
of PRL in heat acclimatization. There-
fore certain unrelated aspects of the
study were not included in this report.

Eight healthy male: subjects, age 21-
26 years (24t1, X +S.E.) participated
in the study. Before testing began,
each subject signed a consent form
approved by the Office of Human Research
at the University of Waterloo. Although
none of the subjects were trained ath-
letes, all participated in recreational
sports. In the study, each subject
performed cycle ergometer exercise, at
50% of his maximal oxygen uptake, on 10
consecutive days in an environmental
chamber maintained at 39°C and 30%
relative humidity. Workloads were
determined from a maximal oxygen con-
sumption test prior to the study. On
exercise days 1, 5, and 10, designatedas
test days, the exercise was 45 minutes
in duration. On the remaining days
subjects exercised for 90 minutes.

On each test day a catheter was
inserted into a dorsal hand vein 30



RAPID COMMUNICATIONS 547

15
£ 101
g |
- i
['4
o
" i
=
(7] 4
<<
.}
o 54

T T

20 45
TIME (min)

O+

Figure 1. Plasma PRL responses of 8 men (x
+ S.E.M.) to 45 minutes to cycle ergometer
exercise at 50% Vo2 max on days 1 (6-8), 5
(0-0), and 10 (0-0) of the study. On days

2-4 and 6-9, subjects cycled for 90 min at
50% Vo, max. p<0.05 vs. day 1

** p<0.025 vs. Time 0

minutes prior to exercise. Heparinized
blood samples were drawn at times T=0
(pre-exercise), and 20 and 45 minutes
after the start of exercise. Plasma
was stored at -80°C and analyzed for
PRL by radioimmunoassay kit (Diagnostic
Products Corp.). All samples were
assayed together. The sensitivity of
the assay was 3.7 ng/ml.

RESULTS
Pre-exercise plasma PRL levels on
day 1 were within the normal range
reported for healthy men (12) and did
not change significantly from this

value on either days 5 or 10 of exercise.

Acute exercise on day 1 significantly
increased plasma PRL (Figure 1) from
8.6+1.1 ng/ml to 14.1+ 3.0 ng/ml
(p<0.025). However, chronic exercise
at a similar workload failed to elicit
PRL increases on subsequent test days,
so that the day 1 PRL response was

DISCUSSION
Acute exercise is known to stimulate
PRL secretion in females (2-7). The
findings of the present study confirm
reports that acute exercise also
increases circulating PRL in males
(9-11) .

However, unlike females, the results
of the present study suggest that with
repeated exercise at a constant inten-—
sity, the plasma PRL response attenuates
within 5 days. Previous studies in the
literature have suggested that the PRL
response is maintained over time in
chronically exercising males. The
variation between the current and pre-
vious observations may result from the
presence of confounding variables in
the earlier studies.

In the present study the intensity
of the exercise was constant, with only
the duration varying on the test days.
In addition, environmental conditions
were held constant throughout the study.
In previous studies, the presence of
stressful stimuli were not completely
eliminated thus providing a stimulus
to PRL secretion above that of the
chronic exercise. For example, Moretti
et al.(10) reported a 13.4 ng/ml rise
in plasma PRL in professional athletes
following 20 minutes of cycle ergometer
exercise at 80% of their maximal heart
rate. This intensity and duration of
exercise is very stressful, even for
trained individuals, and was more
demanding than the regular exercise
program of the subjects. Thus, the
stress of an unusually intensive exer-
cise session may have accounted for the
PRL response in this study. Similarly,
in a study by Rogol et al (13) examin-
ing post-exercise serum PRL levels in
male marathon runners, PRL tended to be
higher post-exercise than in untrained
controls (p<0.08). Two of 5 subjects
in the test group demonstrated no post-
exercise increase and the 3/5 that did
respond were those who had exercised by
running at a fast pace in adverse weather
(-299C). The environmental stress,
rather than the chronic exercise per se,
was most likely responsible for any PRL
changes.

Brisson et al (17) recently suggested
that the PRL response to exercise is
closely associated with rectal tempera-
ture during the exercise bout. 1In the
present study the mean post-exercise
rectal temperature on day 1 was 37.9 *
0.10C. This did not significantly
change on either day 5 or 10, suggest-
ing that body temperature was not a
factor in the observed attenuation of
the PRL response.

The findings of this study suggest
that there is a sex difference in the
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PRL response to repeated exercise, and
that the male PRL response to chronic
exercise attenuates within days unless
accompanied by additional stressors.
The sex difference in the PRL response
to repeated exercise may be the result
of estrogen sensitization of the PRL
secretory pathways in the female.
Estrogen has been shown to increase
basal PRL secretion (14), as well as
increase the sensitivity and magnitude
of the PRL response to stimuli (15, 16).
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