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Effects of Chronic Sulpiride-Induced
Hyperprolactinemia on Plasma Testosterone

and Its Responses to hCG in Normal Men

FUMIMARO OSEKO, NOBUYUKI OKA, HIROSHIFURUYA, AND KEIKO MORIKAWA

To elucidate the effects of sulpiride-induced (300 mg
daily) long-term (64 days) hyperprolactinemia on basal
and hCG-stimulated plasma testosterone (T), hCG was
given to five normal men five times at 2-week intervals
(before sulpiride administration and at 2, 4, 6 and 8
weeks). Mean integrated hCG responses of plasma T did
not change significantly as compared with baseline.
However, mean (+ SEM) basal plasma levels of T decreased
significantly (P <0.05) from 1011 + 148 ng/dl to 852 + 13
at 2 weeks, 520 + 53 at 4 weeks, 572 + 137 at 6 weeks and
554 + 140 at 8 weeks. These results suggest that
sulpiride-induced hyperprolactinemia (73.8 ng/ml, the
average of mean values obtained at 2, 4, 6 and 8 weeks) for
64 days does not suppress secretion of T in response to
hCG in spite of a decrease in basal plasma T concentra-
tions. It is unlikely that the low concentrations of plasma
T are due to direct effects of hyperprolactinemia on the
testis.
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Short-term hyperprolactinemia induced by a dopa-
mine-blocking agent such as haloperidol increases
the plasma concentration of testosterone (T) (Rubin
et al., 1976; 1978). However, male patients with
spontaneous hyperprolactinemia of long duration
have clinical symptoms and signs of loss of libido,
infertility, lack of erection and small testicles (Thorner
and Besser, 1977). These patients often show low
concentrations of plasma T (Nagulesparen et al,
1978; Franks et al, 1978).
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It has been reported that levels of plasma T follow-
ing hCG administration in men increase during
short-term, drug-induced hyperprolactinemia (Am-
brosi et al, 1976; Martikainen and Vihko, 1982). The
present study was undertaken to determine the
response of plasma T to hCG administration in nor-
mal men during long-term hyperprolactinemia in-
duced by the dopamine-blocking agent sulpiride.

Materials and Methods

Five healthy eugonadal men between 28 and 48 years of
age volunteered for this study. Informed consent was
obtained from each of the subjects. Hyperprolactinemia
was induced and maintained by daily oral administration
of 300 mg of sulpiride for 64 days. HCG stimulation tests
were carried out on each of the subjects five times, before
(control period) and at 2, 4, 6 and 8 weeks of sulpiride
administration. 4000 IU of hCG were given intramuscu-
larly for 3 consecutive days and blood samples for plasma
T were withdrawn from an antecubital vein with a hepa-
rinized syringe between 8:30 and 9:00 a.m. for 4 days
beginning on the first day of hCG injection. Basal levels of
plasma prolactin (PRL), LH and FSH were also determined
in the same samples that were used as baseline in each test.
The plasma was immediately separated by centrifugation
and frozen at —20 C until the time of assay. Plasma T
levels were determined by a commercial RIA kit (Eiken
Chemical Company, Hiroshima, Japan) following N-hex-
ane:ethyl ether (3:2) extraction. The antiserum was raised
in rabbit against T-3-(O-carboxymethyl) oxime-BSA. This
antiserum has a cross-reactivity of 36.5% with 5a-dihydro-
testosterone, 4% with 5a-androstanediol and less than 1%
with other steroids tested. Normal levels of plasma T in
men aged 22 to 68 years (n = 10) were 874 + 152 ng/dl
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TABLE 1. Basal Levels of Plasma Testosterone in hCG Stimulation Tests in Five Normal Men
Before and During Sulpiride Administration
Testosterone (ng/dl)
Before Sulpiride Weeks of Sulpiride Administration
Subjects Administration 2 4 6 8
1 1040 706 468 360 329
2 769 779 378 317 269
3 641 520 469 433 509
4 1113 953 638 702 604
5 _ 1492 1298 648 1050 1058
Mean (X) 101 852 520 572 554
SEM 148 132 53 137 140
Compared with:
control* * * 1 t
2-week values * * *
4-week values NS NS
6-week values NS
*P<0.05.

1P < 0.01; NS = not significant.

(SEM) (range = 392 to 1500). The sensitivity of the assay
was 21.6 ng/dl and intraassay and interassay coefficients
of variation were 4.2% and 6.6%, respectively. Plasma
PRL, LH and FSH were assayed by RIA as previously
described (Kawamura et al, 1978). The intraassay and
interassay coefficients of variation for PRL, LH and FSH
were 8.8, 9.0 and 13.3% and 20.5, 13.0 and 14.3%, respec-
tively. For each hormone assay, all samples from each
subject were measured with the same kit.

The responses of T to hCG were integrated in each test.
The integrated value obtained at the control period for
each of the subjects was designated 100 and the integrated
values after sulpiride administration were expressed as
the percent of control.

Multivariate analysis of variance was used for analysis
of the data. Values are expressed as mean * standard
error.

Results

Mean (+ SEM) levels of PRL in the five normal
men increased from 14.0 £ 0.7 ng/ml to 70.0 £ 5.6,
67.6+6.4,82.3+84and75.3+11.3at2,4,6and8
weeks, respectively.

Mean plasma T levels of the five subjects decreased
significantly from 1011 % 148 ng/dl during baseline
to 852 £ 132 ng/dl at 2 weeks (P < 0.05), 520 £ 53
ng/dl at 4 weeks (P<0.05), 572 + 137 at 6 weeks (P<
0.01) and 554 * 140 at 8 weeks (P < 0.01)(Table 1).
After 4 weeks of sulpiride administration, mean
plasma T levels did not differ significantly (Table 1).
Mean basal plasma LH and FSH levels did not change
significantly throughout the entire study.

Mean integrated T levels as percent of control
were 92.2 1 4.9 at 2 weeks, 90.0 + 4.6 at 4 weeks,
84.31 7.0 at 6 weeks and 86.7 £ 5.9 at 8 weeks. These

values were not significantly different from their
respective controls. All men participating in the
study complained of a slight decrease in libido after
apporoximately 4 weeks of sulpiride administration.

Discussion

We have shown (Oseko et al, 1985) that plasma
levels of PRL in the range of 75.6 to 95.3 ng/ml are
sufficient to partially suppress hypothalamic func-
tion in men. Since the mean plasma levels of PRL in
the present study were 73.8 ng/ml, they were con-
sidered high enough to exert hormonal effects on the
hypothalamo-pituitary-testicular axis.

No difference was observed in the response of
plasma T to hCG stimulation during sulpiride-
induced hyperprolactinemia compared with baseline.
This finding suggests that in men, sulpiride-induced
hyperprolactinemia for up to 8 weeks does not sup-
press an hCG-induced T response from the testis.
Padrén et al (1980) indicated that 96 to 144 hours
after a single injection of 1500 to 6000 IU hCG in
normal men, the levels of plasma T were equivalent
to those found in tests of Leydig cell function employ-
ing daily injections of 3000 to 6000 IU for 4 days (de
Kretser et al, 1975). Our dose of 4000 IU daily for 3
days probably attained this maximal response pla-
teau, although we did not study dose-response rela-
tionships between hCG stimulation and T.

Responses of plasma T to hCG administration
have been reported to be both “normal” (Carter et al,
1978; Franks et al, 1978) and “impaired” (Thorner et
al, 1974b; Besser and Thorner, 1976; Faglia et al,
1977) in male spontaneous hyperprolactinemia. The




No. 4 HYPERPROLACTINEMIA AND TESTOSTERONE - Oseko et al 233

impairment was suggested to be due to the direct
suppressive effect of hyperprolactinemia on the tes-
tis.

On the other hand, the responses of plasma T in
sulpiride-induced hyperprolactinemia of short dura-
tion (5 to 10 days) have been both “normal” (Magrini
et al, 1976) and “increased” (Ambrosi et al, 1976;
Martikainen and Vihko, 1982). The difference be-
tween our results and those of Ambrosi et al (1976)
may be due to the difference in the duration of the
hyperprolactinemia.

With regard to plasma gonadotropins, other inves-
tigators have reported either “normal” (Thorner et
al, 1974a; 1977; Rocco et al, 1983; Oseko et al, 1985)
or “low” (Carter et al, 1978 and Nagulesparen et al,
1978) concentrations of LH and FSH in hyperprolac-
tinemic patients. We measured LH and FSH in single
samples at two weekly intervals. Small differences in
mean LH and FSH are obscured by this method,
whereas multiple samples obtained in short (10-
minute) periods may demonstrate differences. Fur-
thermore, subtle alterations in pulse amplitude and
frequency of gonadotropins during hyperprolactin-
emia could decrease gonadal steroid secretion (Moult
et al, 1982).

The significant reduction in the mean basal levels
of plasma T in the five subjects starting 2 weeks after
sulpiride administration (Table 1) was in accord with
the findings of Nagulesparen et al (1978) and Franks
et al (1978), who reported plasma T levels below the
lower limit of the normal range in most of their
hyperprolactinemic male patients. Lowered T in our
five subjects may be due to chronic understimulation
secondary to small changes in gonadotropin secre-
tion that result from the sulpiride-induced hyperpro-
lactinemia.

Although these five men complained of a slight
decrease in libido, it remains unclear whether the loss
of libido or impotence associated with hyperprolac-
tinemia is solely due to the low levels of T (Franks,
1983).
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