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ABSTRACT

The effect of morphine hydrochloride, u-opiate receptor agonist, at doses 0f 0, 0.2, 0.4, 0.8 and
1.6 mg/kg on serum PRL levels was investigated in adult female, pubertal and adult male cynomolgus
monkeys. Nearly all monkeys showed a prompt rise of serum PRL levels as early as 15 min after
subcutaneous morphine injection and reached a maximum value within 30-60 min. Morphine
significantly increased serum PRL levels in a dose-dependent maaner in which it started from dose
0.2 mg/kg. Except for the highest dose treatment (1.6 mg/kg morphine), serum PRL levels were
gradually decreased to the basal levels at 6 1/2 h (390 min). In the same dose, morphine produced
a higher and longer increment of PRL levels in female monkeys than pubertal and adult male monkeys,
respectively. Indeed, serum PRL levels were never exceeded 1,000 mIU/L at any time points of the
study onset in all doses treatment in adult male monkeys. These results have provided evidence
supporting an involvement of endogenous opiates in the regulation of PRL release and suggested the
possibility of difference in sex and age of lactotroph population in the adenohypophysis of these
monkeys.

INTRODUCTION

Hyperprolactinemia is a common clinical disorder and has been generally found in
association with amenorrhea, hypogonadism and galactorrhea in females as well as males!-
3. The elevated serum PRL levels in a patient who has no demonstrable pituitary or central
nervous system disease or any other recognized cause is so-called idiopathic
hyperprolactinemia23, however, may be resulted from disorder of endogenous opiate system.
Since, several lines of evidences now support the hypothesis that endogenous opiates
participate in the regulation of PRL secretion under many conditions such as suckling®s,
stressful stimuli® and also physiological condition”8. The PRL stimulating effect of opiates
is supposed to mediate by the u-receptor®12. Since B-endorphin which has a high relative
affinity of u-site but low value for 8-site clearly establishes to elevate PRL secretion in rat?10,
non-human primate!! and human!2. While met-enkephalin and leu-enkephalin which show
a high relative affinity for -site rise PRL levels only in the very high dose in the rat!0.

Therefore, the present study was taken to further clearify the action of u-opiate
receptor agonist of morphine in controlling PRL release and the sex differences in response
of morphine to stimulate PRL secretion in cynomolgus monkeys (Macaca fascicularic).
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MATERIALS AND METHODS

Animals

Three adult female (13-16 yr.), 3 pubertal male (7-8 yr.) and 3 adult male cynomolgus
monkeys (13-15 yr.), weighing 4.5-6.8 kg were randomly selected from the Primate Breeding
Colony, Chulalongkorn University. They were housed individually in each galvanized iron
cage. The photoperiod was 0600-1800 h light. Temperature and humidity were slightly
fluctuated according to the season. The animals were fed daily in the morning with monkey
chow (Pokphan Animal Feed Co., Ltd., Thailand) and supplemented in the afternoon with
fresh fruit, vegetable and occasionally chicken boiled eggs.

Drug dosages and treatment schedules

Morphine hydrochloride (M.W. : 321.8, kindly supplied by Drug Dependence Research
Center, Institute of Health Research, Chulalongkorn University) was completely dissolved
in saline and sterile by filtering through 0.22 wm millipore filter. All animals were injected
subcutaneously with saline or morphine solution at doses 0.2, 0.4, 0.8 and 1.6 mg/kg
respectively in two-week interval. Blood samples were withdrawn (0800-1500 h) by branchial
venepuncture in the squeeze-back cage at 0, 15, 30, 60, 90, 150, 270 and 390 min after the
drug injection. Blood serum was separated immediately after the blood clotting at the room
temperature by centrifugation at 1,000 xg 20 min and kept frozen at -20°C until assayed
for prolactin (PRL) by using homogenous RIA technique.

Radioimmunoassay

In this assay, monkey PRL was measured by RIA technique using the human PRL kit
from Diagnostic Products Corporation (DPC), USA with minor modification by reduction
the sample and reagents volume. Samples from each subject was run in the same assay to
minimize inter-assay variation. The coefficients of intra-assay variations were 9.2, 4.6, 7.2
and inter-assay variations were 9.2, 6.0 and 7.7.

Statistical analysis
Student's paired t-test was used to determine the differences between pairs of means

(between saline-injected control and the other doses treatment) in each monkey group. p
values of <0.05 were considered significant.

RESULT

Control Values

Mean basal PRL level in female monkeys (77.89 + 5.41 mIU/L) was significantly
higher than adult (38.43 + 5.84 mIU/L) and pubertal male monkeys (22.69 = 4.89 mIU/
L) (p<0.05), respectively. There was no change in serum PRL values after saline treatment
in female and pubertal male monkeys, whereas they were increased in some points in adult
male monkeys (at 15 and 150 min, p<0.05) (figure 1).
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Effect of Morphine

The effect of single injection of morphine in doses 0.2, 0.4, 0.8 and 1.6 mg/kg on
serum PRL levels in adult female, adult male and pubertal male monkeys are shown in
figure 2, 3 and 4. In all animals, PRL secretion was stimulated by morphine as low as 0.2
mg/kg but the prominent elevation was observed from dose 0.4 mg/kg on. A prompt rise
of serum PRL levels occurred as early as 15 min after subcutaneous morphine injection and
reached maximum values within 30-60 min with a subsidence to basal levels thereafter.
This increment was in a dose-dependent manner as compared to saline-treated control.
Serum PRL values were higher than 1,000 mIU/L after received morphine in dose from 0.4
mg/kg (at 60 min) in female monkeys and dose from 0.8 mg/kg (at 30-60 min) in pubertal
male monkeys, respectively. Mean serum PRL levels in adult male monkeys were never
exceeded 1,000 mIU/L at any time points of the study onset. In addition, the significant
rise of serum PRL levels could be seen as late as 390 min after 1.6 mg/kg morphine injection
in female monkeys (p<0.01). It was of interest that serum PRL levels showed a sharp peak
after morphine treatment in only pubertal male monkeys (figure 4).

In general, galactorrhea symptom was never found after a single morphine injection
in all monkeys.

DISCUSSION

These results confirm the previous reports that morphine causes a rapid rise of serum
PRL levels!416. In comparison of the pattern of PRL release seen after morphine
administration with the pattern seen after buprenorphine administration in the previous
report, it may conclude that the effect of morphine is mediated through the u-opiate receptor.
Since morphine has the very high relative y-affinity of 0.9717 and the increment of PRL
levels in this study wereina dose-dependent manner in all monkeys. Whereas buprenorphine
which could interfere with two different, but inter-dependent receptors : at low doses could
act at one receptor site (u-receptor), whereas at higher doses could interact with the second
lower affinity receptor (K-receptor), it increased serum PRL levels following the lowest doses
and decreased serum PRL levels following the highest doses!®19. Additionally, a complete
suppression of PRL response to morphine is observed in the rats given of B-funaltrexamine
or naloxazone, irreversible, selective and long-acting antagonists of the u-receptor, 24 hours
beforehand. While a preferential 8-receptor antagonist compound, ICI 154,129, has no effect
on PRL response to morphinels.

In agreement with the subsequent data indicating that pituitary lactotroph cells was
inhabited in female more than in male20, the basal PRL values and PRL elevation after
morphine injection in female monkeys showed a higher and longer increment than pubertal
and adult male monkeys, respectively. However, this effect may also include an estrogen
stimulated PRL secretion in female2122. The elevation of PRL levels after morphine injection
in pubertal male tended to be higher than adult male. The reason why this difference was
existing between ages is still not known, since the basal PRL values did not show any
significant difference.
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Although it could be anticipated that the short-lived prolactin changes have no clinical
implication. Our study, however, may provide some insights into the problems of amenorrhea
and impotence in addicted persons?325. Since hypogonadism patients has been reported to
be often associated with elevated plasma PRL levels2. The action of PRL on testicular
steroidogenesis was recently supported by the demonstration of PRL receptors in the
interstitial compartment of the testis?6-28. In addition, we recently found that long-term
daily injection of high doses of morphine in both male and female cynomolgus monkeys
could show a transient hyperprolactinemia and also induced a galactorrhea symptom?29-31,
Even the dose of morphine treated in those monkeys was very high whencomparedto the
dose usage in addicted patients®2, however, the dose-response of PRL secretion in this study
could be stimulated by morphine as low as 0.2 mg/kg. Indeed, the other hormonal parameters
are harmonized with hyperprolactinemia to induce galactorrhea symptom and the threshold
for PRL Jevels to induce galactorrhea is an individual variation, then, a galactorrhea symptom
has been found in only susceptible animals?9-31. Therefore, the clinical prevalence of
galactorrhea symptom related to hyperprolactinemia in narcotic addicted patients should be
further elucidated, since it has no reported in human as yet.
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