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Suppression by Naloxone of Rise in Plasma Growth Hormone and Prolactin
Induced by Suckling (41281)
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Abstract. The effects of three different doses of the specific opiate antagonist, naloxone
(0.2, 2.0, and 5.0 mg/kg body wt), on release of growth hormone (GH) and prolactin (PRL)
induced by suckling were determined in postpartum lactating rats. Blood was collected from
mother rats via an indwelling atrial cannula 8 hr after separation from their pups. Suckling
for 30 min induced a 3-fold increase in plasma GH and more than a 10-fold increase in plasma
PRL. Injection of naloxone into mother rats just prior to suckling by their pups produced
significant inhibition of both GH and PRL release. Doses of 0.2 and 5.0 mg naloxone/kg body
wt almost completely inhibited GH release, whereas an intermediate dose (2.0 mg/kg body
wt) was partially effective. Inhibition of PRL release by naloxone was dose related, and the
highest dose (5.0 mg/kg body wt) decreased plasma PRL values by 60—80%. These results
suggest that the endogenous opioid peptides are involved in release of GH and PRL induced

by the suckling stimulus in the rat.

The suckling stimulus in postpartum lac-
tating rats has been shown to produce a
rapid increase in prolactin (PRL) and
growth hormone (GH) release (1). The en-
dogenous opioid peptides similarly were
demonstrated to elevate PRL and GH re-
lease in rats (2—4), and therefore may be
involved in the suckling-induced release of
these two hormones. A preliminary report
by Ferland et al. (5) indicated that naloxone
could partially inhibit the suckling-induced
surge of PRL release in rats, but the effects
of naloxone on GH release have not been
studied. In the present investigation, the
effects of several doses of naloxone on the
suckling-induced release of GH and PRL
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were determined in postpartum lactating
rats.

Materials and Methods. Sprague —Daw-
ley virgin rats (3 months old) were obtained
from Harlan Industries (Cumberland, Ind.),
and housed in a temperature-controlled
room (24 = 1°) on a 14:10-hr light:dark
cycle (lights on at 0700 hr). Food (Purina
Laboratory Chow, Ralston Purina Co.) and
water were provided ad libitum. Two weeks
after arrival, three female rats were housed
with one male per cage to induce pregnan-
cy, and pregnant females were handled
once daily to minimize possible stress from
handling. In late gestation, they were placed
in individual plastic cages with nesting ma-
terial. On the second day postpartum, the
litters were reduced to eight pups each and
the mother rats were each implanted with
an indwelling silastic atrial cannula (Dow
Corning, Midland, Mich.) under light ether
anesthesia. The free end of the cannula was
brought underneath the skin and exited 1
cm posterior to the base of the skull. The
mother rats began to nurse their pups with-
in 1 hr after recovery from surgery. Can-
nulas were rinsed once daily with hepa-
rinized saline.

On the fifth day postpartum, the mother
rats were randomly divided into four groups
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and separated from their pups for 8 hr, be-
ginning at 0700 hr. The pups were covered
with cotton to prevent loss of body temper-
ature. One hour before naloxone or saline
injection, silastic extensions were attached
to the atrial cannulae and 200 IU of heparin
was injected. Immediately after basal blood
samples (0.6 ml) were drawn, three differ-
ent doses (0.2, 2.0, and 5.0 mg/kg body wt)
of the specific opiate antagonist, naloxone
hydrochloride (Endo Labs, Garden City,
N.J.), were injected iv via the cannulas and
the mother rats were returned to their pups.
These three doses previously were reported
to reduce basal serum PRL and GH in male
rats (2). They were suckled for 30 min, after
which time they were again separated from
their pups. Control rats were injected with
the vehicle used for naloxone, 0.87% NaCl.
Blood samples (0.6 ml) were removed 15,
30, and 60 min after initiation of suckling
and replaced with an equal volume of
physiological saline.

Plasma was immediately separated and
stored at —20° until assayed. Plasma PRL
and GH were measured by RIAs by the
double antibody methods previously de-
scribed (6, 7). Plasma PRL was assayed at
two dilutions, each in triplicate, and plasma
GH in a single dilution, in triplicate, using
materials provided by NIAMDD. Data
were expressed as nanograms of rat PRL-
RP-1 or rat GH-RP-1 per milliliter of plas-
ma. Analysis of variance and Student—
Newman—Keul’s test for multiple compari-
sons among groups were used to analyze
the data. The level of significance chosen
was P < 0.05.

Results. Plasma GH in the control rats
increased rapidly in response to the suck-
ling stimulus, from baseline values of 78
ng/ml to peak values of 262 ng/ml by 15 min
after initiation of suckling (Fig. 1). Plasma
GH returned to basal values by 60 min.
Naloxone, when injected in a dose of 0.2 or
5.0 mg/kg body wt, almost completely in-
hibited GH release induced by suckling,
whereas the intermediate dose (2.0 mg/kg
body wt) was effective only at 15 min.
There were no significant differences in
plasma GH at 60 min between control and
naloxone-treated rats.
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FiG. 1. Effects of saline (SAL) and naloxone (NAL;
0.2, 2.0, and 5.0 mg/kg body wt) on rise in plasma GH
induced by the suckling stimulus. The values are the
mean + SEM of 15 or 16 rats, except in the group (n =
8) injected with 5.0 mg/kg body wt of NAL. The as-
terisk indicates significant differences from SAL-
injected controls, P < 0.05.

Suckling also induced a significant rise in
plasma PRL in the control rats as compared
to the concentrations prior to suckling (Fig.
2). Plasma PRL rose for the first 30 min
after the onset of suckling, reaching
maximum levels of 840 ng/ml, and remained
high for 60 min. Administration of naloxone
prior to suckling, inhibited the suckling-

900}

600

PRL ng/mli

300t

15 30 60

Time (min) After Suckling

F1G. 2. Effects of saline (SAL) and naloxone (NAL;
0.2, 2.0, and 5.0 mg/kg body wt) onrise in plasma PRL
induced by the suckling stimulus. The values are the
mean = SEM of 15 or 16 rats, except in the group (n =
8) injected with 5.0 mg/kg NAL. The asterisk indicates
significant differences from SAL-injected controls, P
< 0.05.
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induced PRL rise in a dose-related manner.
The low dose of naloxone (0.2 mg/kg body
wt) only minimally inhibited PRL release,
but doses of 2.0 and 5.0 mg/kg body wt re-
duced PRL levels significantly at all time
intervals studied. The highest dose of
naloxone (5.0 mg/kg body wt) reduced
plasma PRL values by 60—80%.

No obvious changes were observed in
suckling behavior of the pups or nursing
behavior of the mother rats after injection
of naloxone. The mother rats began nursing
their pups within 3 to 5 min after being re-
turned to their cages, as did the saline-
injected controls.

Discussion. The rapid elevation of both
plasma PRL and GH levels observed here
after initiation of suckling in postpartum
lactating rats is in good agreement with
previous reports that suckling induces
acute release of these two hormones in
lactating rats (1). The present results clear-
ly show that naloxone can inhibit the suck-
ling-induced release of GH, as well as of
PRL. This demonstrates that naloxone can
inhibit GH release induced by a physi-
ological stimulus in the rat. It is not clear
why the 2.0 mg/kg body wt dose of
naloxone was less effective than the 0.2
mg/kg body wt dose in preventing release of
GH, but the highest dose used, 5.0 mg/kg
body wt, was the most effective of all doses
used and prevented any increase in plasma
GH by suckling. Naloxone has been ob-
served to inhibit GH release in response to
administration of 2-deoxy-p-glucose in rats
(8), and to exercise (9) or argine infusion
(10) in human subjects. These reports, to-
gether with the present finding, demon-
strate that naloxone can inhibit an acute in-
crease in GH release induced by suckling
and other kinds of stimuli.

The inhibition of the suckling-induced
rise in plasma PRL by naloxone is in
agreement with the previous observation of
Ferland et al. (5). In addition, our results
show that suppression of PRL release by
naloxone is dose related, with the highest
dose showing the greatest (60—80%) inhib-
itory effect, as was also true for GH re-
lease.

These actions of naloxone are believed to
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be due to a specific antagonism of the ef-
fects of endogenous brain opiates on GH
and PRL release. Although actions have
been attributed to naloxone other than its
anti-opioid effects, including possible
agonistic activity at high doses (11), our re-
sults, as well as those of others, indicate a
consistent effect of opioid antagonists on
modulating the release of pituitary hor-
mones. The report by Shaar et al. (12) that a
0.2 mg/kg body wt dose of naloxone was
optimal for inhibiting basal PRL and GH
release in 29-day-old female rats, and that
higher doses were ineffective, has not been
duplicated in studies on adult rats (13—-15).
Thus, Rossier et al. (15) showed that even
10 mg naloxone/kg body wt depressed basal
plasma PRL levels in adult male rats.
Hypothalamic opiates have been shown to
be reduced by the suckling stimulus in lac-
tating rats (16, 17), which is consistent with
our view that the brain opiates are involved
in the suckling-induced rise in GH and PRL
release.

The mechanisms by which naloxone in-
hibited the suckling-induced rise in GH and
PRL release are not entirely clear at pres-
ent, but its effects probably are mediated
via hypothalamic neurotransmitters and
hypophysiotropic hormones. Brain opiates
have been shown to increase serotonin
metabolism and to depress dopamine activ-
ity in the hypothalamus of rats (18—20).
The suckling stimulus in postpartum rats
has been shown to enhance hypothalamic
serotonin metabolism (21-23). Since
serotonin is known to increase both PRL
and GH release (24), this could at least
partly explain the rise in plasma PRL and
GH produced by the suckling stimulus. The
suckling stimulus may act first to increase
hypothalamic opioid activity, resulting in a
rise in serotonin metabolism, the latter in
turn producing an increase in PRL and GH
release. Serotonin is believed to promote
PRL secretion by increasing release from
the hypothalamus of a PRL-releasing fac-
tor, and may increase GH secretion either
by increasing release of a GH-releasing
factor or by decreasing release of somato-
statin (24). The suckling-induced rise in
brain opioid activity also may produce a



NALOXONE INHIBITION OF GH AND PRL RELEASE

decrease in hypothalamic dopamine activ-
ity, which would evoke a rise in PRL but
not GH release (24). Since naloxone has
been consistently demonstrated to coun-
teract the brain opiates on pituitary hor-
mones release, its effects would be expected
to be the opposite of those of the opiates
and result in a reduction in GH and PRL
release.
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