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Inhibitory effects of putative dopamine D; receptor agonists, 7-OH-DPAT and quinpirole, on prolactin secretion in rats.
PHARMACOL BIOCHEM BEHAYV 53(2) 379-383, 1996. — The present experiments were performed to investigate effects
of (+)-2-(dipropylamino)-7-hydroxy-1,2,3,4-tetrahydronaphthalene (7-OH-DPAT) or quinpirole (LY 171555), putative dopa-
mine (DA) D, receptor agonists, on serum prolactin levels in male rats. Basal prolactin levels were reduced dose-dependently
by SC administration of 7-OH-DPAT or quinpirole at respective doses of 10-100 ug/kg and 25-250 ug/kg. Daily treatment
with estradiol, 35 ug/kg/day for 3 days, increased serum prolactin levels to fourfold higher levels than those of nonprimed
rats. Intraperitoneal injection of a-methyl-p-tyrosine («-MT), 300 mg/kg, also increased serum prolactin levels. 7-OH-DPAT
or quinpirole at a dose of 50 pug/kg caused a marked reduction in serum prolactin levels in both the estradiol- and o-MT-
induced hyperprolactinemia. The 7-OH-DPAT- and quinpirole-induced decreases in serum prolactin levels were antagonized
by the administration of the DA D, receptor antagonist, spiperone, at 0.5 mg/kg. The results indicate that 7-OH-DPAT and
quinpirole decrease prolactin levels in rats by stimulation of the D, receptor.
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BECAUSE the mode of action of antiparkinsonian and anti-
psychotic drugs has been proposed to involve interaction with
dopamine (DA) receptors, much attention has been paid to
the characterization of the precise targets of these drugs in the
brain (14). DA in the central nervous system is also involved
in regulation of hormone secretion. Tuberoinfundibular DA
neurons, which originate in the arcuate and periventricular
nuclei of the hypothalamus and project to the external layer
of the median eminence, are known to regulate prolactin se-
cretion from the anterior pituitary. DA released from the me-
dian eminence into the hypophyseal portal vessels reaches the
anterior pituitary and tonically suppresses prolactin secretion
by acting on D, receptors on prolactin-secreting cells (1).

DA receptors were originally classified as D, and D, based
on their abilities to stimulate or inhibit the adenylate cyclase
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activity (6). The potency order of antipsychotic drugs is
known to be correlated with binding affinities for D, receptors
(12). However, biological and pharmacological evidence indi-
cates that the original D, receptors could consist of similar but
discrete receptors (13,17). The cloning and characterization of
several cDNAs for DA receptors have shown that a DA recep-
tor family consists of two subclasses, e.g., the D,-like (D, and
D;) receptors, and the D,-like (D,, D;, and D,) receptors (15).
In comparison of anatomical distributions between D, and D,
receptor mRNAs in the brain, D, receptor mRNAs are most
abundantly found in the dopaminoceptive regions and dopa-
mine-containing cells, whereas D, receptor mRNAs are found
in primarily in the limbic area, such as the accumbens nuclei,
islands of Calleja, and bed nucleus of the stria terminalis (2).
Many antipsychotics display very high affinities for the D;
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receptor expressed in Chinese hamster ovary cells (17). There-
fore, the D; receptor has been investigated as a target for
antipsychotics,

Although most of D, receptor agonists and antagonists do
not discriminate between the D, and D, receptors, (+)-2-
(dipropylamino)- 7 - hydroxy - 1,2,3,4 - tetrahydronaphthalene (7-
OH-DPAT) and quinpirole (LY 171555) have been reported
to recognize D, receptors with approximately 100-fold higher
affinities than D, receptors in competition experiments using
transfected receptors, in which ’H}7-OH-DPAT binding sa-
turably occurs at the D, receptor but not at the D, receptor (8).
According to the recent proposal, in our previous behavioral
experiments, we investigated effects of the putative dopamine
D, receptor agonists, 7-OH-DPAT and quinpirole, on yawn-
ing, stereotypy, and body temperature in rats (7).

In this experiment, we studied effects of 7-OH-DPAT and
quinpirole, on serum prolactin levels in rats.

METHOD
Animals

Male Wistar rats (200-350 g) were obtained from Kyudo
Animal Laboratory (Kumamoto, Japan). They were kept in
an animal room with a 12 L : 12 D cycle (lights on at 0700 h).
Commercial food (CE-2, Clea Ltd., Osaka, Japan) and tap
water were freely available except during the experiments.

Administration of Drugs

7-OH-DPAT (10-100 pg/kg) and quinpirole (25-250 ug/kg)
were administered subcutaneously (SC) 30 min prior to decap-
itation. a-Methyl-p-tyrosine (o-MT) (300 mg/kg) was given
intraperitoneally (IP) as a suspension in 0.5% carboxymethyl-
cellulose 1 h before sacrifice. Male rats received SC injections
of estradiol (35 ug/kg/day) dissolved in sesame oil for 3 con-
secutive days, and control animals received SC injections of
vehicle, the last treatment being 24 h before killing. Spiperone
(0.5 mg/kg, SC) was injected 60 min before sacrifice. These
drug dosages were selected according to our previous experi-
ments (4,9).

Determination of Prolactin Concentrations

Blood samples were collected from the trunks of decapi-
tated rats and were centrifuged at 3000 x g and 4°C for 30
min. Serum prolactin levels were determined by a double-
antibody radioimmunoassay as previously described (4). The
reagents were kindly supplied from the National Hormone
and Pituitary Agency (rat prolactin RP-3 standard and antirat
prolactin serum-9). Each sample was assayed in duplicate at
several dilutions.

Drugs

The following drugs were used: (+)-2~(dipropylamino)-7-
hydroxy-1,2,3,4-tetrahydronaphthalene (7-OH-DPAT) hydro-
bromide (MW : 328.3), quinpirole (LY 171555) hydrochloride
(MW :255.8) (Research Biochemicals Inc., Natick, MA), DL-
a-methyl-p-tyrosine (o-MT) (MW :195.2) (Nacalai tesque,
Kyoto, Japan), 178-estradiol 3-benzoate (MW : 376.5) (Sig-
ma, St. Louis, MO). 7-OH-DPAT and quinpirole were dis-
solved in saline. Doses were expressed in terms of salt except
for a-MT.

Statistical Analysis

Results are expressed as means + SEM. Statistical analysis
was done using a one-way analysis of variance followed by the
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two-tailed Dunnett’s test for difference between a control and
all means or Tukey test for differences between all means (19).

RESULTS

Inhibitory Effects of 7-OH-DPAT and Quinpirole on Basal
Serum Prolactin Levels

The mean serum prolactin level in the saline-injected rats
was 9.4 + 1.0 ng/ml. Serum prolactin levels were diminished
in a dose-dependent manner by administration of 7-OH-
DPAT at doses ranging from 10 to 100 xg/kg (Fig. 1). Quin-
pirole also decreased serum prolactin levels in a dose-
dependent manner at 25-250 pug/kg. The effects of
7-OH-DPAT appeared to be a little more potent than those of
quinpirole.

Inhibitory Effects of 7-OH-DPAT and Quinpirole on the
Hyperprolactinemia Induced by Estradiol

178-Estradiol increased serum prolactin levels by about
fourfold above the basal prolactin level (44.3 + 6.5 ng/ml,
n = 10). The estradiol-induced hyperprolactinemia was
strongly suppressed by the administration of 7-OH-DPAT at
50 pg/kg, the prolactin level being reduced to 22.4% of the
control group treated with estradiol plus saline (Fig. 2). The
hyperprolactinemia was similarly suppressed to 26.2% of the
control group by quinpirole at 50 ug/kg.

Inhibitory Effects of 7-OH-DPAT and Quinpirole on the
Hyperprolactinemia Induced by a-MT

Administration of «-MT (300 mg/kg, IP) markedly in-
creased serum prolactin levels, the levels in saline plus saline-
injected group and a-MT plus saline-injected group being 11.4
+ 1.1 and 39.4 + 8.6 ng/ml, respectively. As shown in Fig.
3, the a-MT-induced hyperprolactinemia was markedly sup-
pressed in a similar degree by 7-OH-DPAT and quinpirole.

Antagonism by Spiperone of 7-OH-DPAT- and
Quinpirole-Induced Decreases in Serum Prolactin Levels

Spiperone (0.5 mg/kg, SC), a DA D, receptor antagonist,
increased serum prolactin levels by about sixfold above the
basal prolactin level, implying that the agent competes with
endogenous DA from the median eminence at D, receptors
located on prolactin secreting cells. The basal prolactin levels
declined following the injection of 7-OH-DPAT or quinpirole
at 50 ug/kg. The 7-OH-DPAT- and quinpirole-induced de-
creases in serum prolactin levels were antagonized by treat-
ment with spiperone (Fig. 4).

DISCUSSION

Prolactin-secreting cells are endowed with inhibitory D,
receptors that are encoded by the same gene found in the brain
(3). DA released from the median eminence of the hypothala-
mus is a major regulatory neurotransmitter on secretion of
prolactin (1). We also confirmed that, in in vitro experiments
on isolated rat anterior pituitary slices, spontaneous prolactin
release was decreased by the D, receptor agonists, talipexole
and SND 919, and that the inhibitory effects of these drugs
were antagonized by the D, receptor antagonist, YM-09151-2
(4). In addition, we showed that talipexole and SND 919 de-
creased serum prolactin levels in a dose-dependent manner
(5-100 pg/kg) in rats (4,9). Quinpirole was also reported to
decrease release of prolactin from cultured anterior pituitary
cells (10,18). In the present experiments, the putative DA D,
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FIG. 1. Inhibitory effects of 7-OH-DPAT and quinpirole on basal serum prolactin levels.
Drugs were subcutaneously injected 30 min prior to blood sampling. Horizontal bars
represent the means + SEM of serum prolactin levels from 10rats. *p < 0.01; significant
difference from the saline-injected group.
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FIG. 2. Inhibitory effects of 7-OH-DPAT and quinpirole on the hyperprolactinemia induced by
estradiol. 178-Estradiol, 35 pg/kg per day, was subcutaneously given for 3 consecutive days. Saline
or drugs were administered 30 min before blood sampling. Horizontal bars represent the means +
SEM of serum prolactin levels from 10 rats. 1p < 0.01; significant difference from the oil plus
saline-injected group. *p < 0.01; significant difference from the estradiol plus saline-injected

group.
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FIG. 3. Inhibitory effects of 7-OH-DPAT and quinpirole on the hyperprolactinemia induced
by a-MT. «-MT (300 mg/kg) was intraperitoneally injected 1 h prior to blood sampling. Saline
or drugs were administered 30 min before blood sampling. Horizontal bars represent the

means + SEM of serum prolactin

levels from 10 rats. tp < 0.01; significant difference from

the saline-injected group. *p < 0.01; significant difference from the a-MT plus saline-injected

group.
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tin levels. Spiperone was subcutaneously administered 60 min, and saline, 7-OH-DPAT, or quinpirole
30 min, prior to blood sampling. Horizontal bars represent means = SEM of serum prolactin levels
from 10 rats. *p < 0.01; significant difference from the saline plus saline-injected group. fp < 0.01;
significant difference from the saline plus respective agonist-injected group.
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receptor agonists, 7-OH-DPAT and quinpirole, decreased se-
rum prolactin levels in a dose-dependent manner (10-250 ug/kg).
This dose range is quite similar to that of talipexole or SND
919, D, receptor agonists. Accordingly, the putative DA D,
receptor agonists seem to effectively recognize D, and/or D,
receptors and thereby decrease prolactin secretion. o-MT, an
inhibitor of tyrosine hydroxylase, blocks synthesis of DA in
the nerve terminals of the median eminence and decreases
concentrations of DA in the hypophyseal portal vessel (1,5).
Treatment with estradiol is well known to increase synthesis
and storage of prolactin (1). Our previous studies showed that
the o-MT- and estradiol-induced hyperprolactinemia was
markedly reduced by talipexole or SND 919 (5-100 pug/kg, SC)
(4,9). In this study, the «-MT- and estradiol-induced hyper-
prolactinemia was similarly inhibited by 7-OH-DPAT or quin-
pirole (50 ug/kg), indicating that the putative D, receptor ago-
nists decrease prolactin levels at similar dose ranges for D,
receptor agonists.

The anterior pituitary is found to be rich in D, receptors,

but lacks D, receptors (16). 7-OH-DPAT was reported to have
higher affinity for D, receptors than for D, receptors in inhib-
iting ['*IJiodosulpride-binding to membranes from Chinese
hamster ovary cells expressing each receptor, with respective
dissociation constant (K/) values of 0.78 + 0.02 and 61 + 2
nM (8). Under the same experimental conditions, the D, recep-
tor has low affinity for DA with K; value of 474 + 33 nM
(8,16). Interestingly, it has been reported that 7-OH-DPAT
and quinpirole have similar potencies for D, and D, receptors
transfected in frog melanophores in causing pigment aggrega-
tion (11). In fact, 7-OH-DPAT- and quinpirole-produced de-
creases in serum prolactin levels were antagonized by spiper-
one, a dopamine D, receptor antagonist, in these studies.
Accordingly, 7-OH-DPAT and quinpirole probably interact
with D, receptors on prolactin-secreting cells in in vivo experi-
ments.

The results show that putative D, receptor agonists, 7-OH-
DPAT and quinpirole, decrease serum prolactin levels, as do
D, receptor agonists, in rats.
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