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INVOLVEMENT OF HYPOTHALAMIC VASOACTIVE INTESTINAL POLYPEPTIDE (VIP)
IN PROLACTIN SECRETION INDUCED BY SEROTONIN IN RATS®
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Abstract. To study the possible involvement of hypothalamic vasoac-
tive intestinal polypeptide (VIP) in regulating the secretion of
prolactin (PRL), the effect of anti-VIP rabbit serum on serotonin
(5-HT)-induced PRL release was examined in urethane-anesthetized
male rats. Anti-VIP serum (AVS) or normal rabbit serum (NRS) was
infused into a single hypophysial portal vessel of the rat for 40
min at a rate of 2 ul/min with the aid of a fine glass cannula and
5-HT was injected into a lateral ventricle 10 min after the start of
the infusion. Intraventricular injection of 5-HT (10 ug/rat) caused
an increase in plasma PRL levels in control animals infused with NRS
and 5-HT-induced PRL release was blunted in animals infused with AVS
(mean*SE peak plasma PRL: 118.9%19.8 ng/ml vs 54.7+16.2 ng/ml,
p<0.05). These findings suggest that the secretion of PRL induced by
5-HT is mediated, at least in part, by hypothalamic VIP release into
the hypophysial portal blood in the rat.

Vasoactive intestinal polypeptide (VIP)
is widely distributed throughout the

tary PRL secretion (12,13). In the pre-
sent study, we report the possible in-

central nervous system (1,2). The pres-
ence of VIP in hypothalamic nerve end-
ings (3) and in hypophysial portal blood
(4,5) suggests that hypothalamic VIP is
involved in regulating the secretion of
pituitary hormones. VIP stimulates pro-
lactin (PRL) secretion in the rat by
acting, at least in part, at the pitui-
tary level (6-9). However, the physio-
logical role of endogenous VIP in regu-
lating PRL secretion remains to be de-
termined. We have previously reported
that brain serotonergic mechanisms play
a stimulating role in regulating hypo-
thalamic VIP release (10,11) and pitui-
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volvement of hypothalamic VIP in PRL
secretion induced by serotonin (5-HT)
using a passive immunization method.

Materials and Methods. Wistar strain
male rats weighing 350-450 g (Japan Ani-
mal Co., Osaka) were maintained in a
temperature controlled room (23%1°C) on
a 12 h dark, 12 h light schedule (lights
on 0600-1800). Laboratory chow (Oriental
Yeast Co., Tokyo) and tap water were
given ad libitum.

After overnight fasting, animals were
anesthetized with urethane (150 mg/100 g
body wt., ip) and the pituitary stalk
was exposed by the parapharyngeal ap-
proach as described by Porter et al (14).
A fine glass cannula was inserted into a
main portal vessel and anti~VIP rabbit
serum (AVS) or normal rabbit serum (NRS),
diluted with physiological saline (1:10),
was infused at a rate of 2 ul/min for 40
min by means of an infusion pump
(Harvard Apparatus, MA) (15). Serotonin
creatinine sulfate was dissolved in
physiological saline and injected into a
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lateral ventricle in a volume of 10 ul/
rat via an implanted cannula (PE10) 10
min after the start of infusion.

Blood samples of 0.4 ml were with-
drawn from the jugular vein at 10-20 min
intervals during the experiments as pre-
viously described (6). Plasma samples
were promptly separated and kept at -20
°C until assayed. PRL concentrations in
the plasma were measured by specific
radioimmunoassay using a kit supplied
from the NIADDK (6,13). NIADDK-rat
prolactin RP-1 was used for the standard
Student's t test was used for the sta-
tistical evaluation.

AVS(R502) was generated in a rabbit
against the mixture of synthetic VIP and
polyvinyl pyrrolidone (16). The anti-
genic determinant sites were mid por-
tion and C-terminal residues of the VIP
molecule, showing no cross reactivity
with porcine intestinal peptide histi-
dine isoleucine (PHI), secretin, gluca-
gon, human pancreatic growth hormone
releasing factor (hpGRF) and rat GRF.
Its avidity and binding capacity were
1.3x10'! 1/mol and 0.9 nmol/ml, respec-
tively.

Results. As shown in Fig. 1, intravent-

ricular administration of 5-HT (10 ug/
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Fig. 1. Effect of the infusion of
anti-VIP rabbit serum (AVS) into a sin-
gle hypophysial portal vessel on pro-
lactin release induced by 5-HT in the
rat. AVS or normal rabbit serum (NRS) as
a control was infused at a rate of 2 ul/
min for 40 min. 5-HT (10 ug/rat) was
injected intraventricularly 10 min after
starting the infusion. All values are
the meantSE of 6 and 9 rats as indicated
in parentheses. Statistical differences
are shown by asterisks (* p<0.05,

*% P<0.0l vs NRS).
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rat) caused a significant increase in
plasma PRL levels in control animals
which were infused with NRS via a hypo-
physial portal vessel. Peak values of
plasma PRL were obtained 20 min after
5-HT injection. Plasma PRL levels raised
by 5-HT were significantly suppressed in
animals infused with AVS (mean*SE peak
plasma PRL: NRS 118.9%19.8 ng/ml vs AVS
54.7%16.2 ng/ml, p<0.05). Integrated PRL
release induced by 5-HT during the in-
fusion period was also suppressed by AVS
(NRS 22840 ng/ml vs AVS 82+40 ng/ml,
p<0.05). Basal levels of plasma PRL were
not affected by the infusion of AVS or
NRS into a hypophysial portal vessel.

It is well known that 5-HT
stimulates the secretion of PRL, acting
through the central nervous system (12,
17-19). However, the mechanism by which
5-HT influences PRL release remains to

be elucidated. We have previously
reported that VIP release from the hypo-
thalamus is stimulated by 5-HT in vivo
and in vitro (10,11). VIP is currently
viewed as a putative PRL releasing
factor (PRF), since it is present in the
hypothalamus (1,2) and secreted into the
hypophysial portal blood (4,5) in high
concentration sufficient to stimulate
PRL release from the pituitary lacto-
troph in vitro (7-9). It is postulated,
therefore, that hypothalamic VIP may be
involved in 5-HT-induced PRL secretion.

In the present study, we showed that
plasma PRL response to 5-HT was signifi-
cantly blunted by anti-VIP serum which
was locally infused into a hypophysial
portal vessel to neutralize VIP activity
in hypophysial portal plasma and in the
venous plexus of the pituitary.

These findings strongly suggest that
hypothalamic VIP is involved, at least
in part, in the secretion of PRL induced
by 5-HT in the rat.
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