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It has been established that dopamine, released by
tuberoinfundibular neurons into the pituitary portal
vein, is the main component of the prolactostatin ac-
tivity of the hypothalamus. Earlier we showed a pro-
nounced inhibitory effect of dopamine on prolactin se-
cretion in primary cultures of neonatal, prepuberal, and
adult rat pituitary cells during a brief (2-3 hours) ex-
posure to bromocriptine [5]. In addition, we revealed
a considerable inhibitory effect of the dopaminergic
agonist bromocriptine on DNA and total protein syn-
thesis in the adenohypophysis cells [6], as well as on
the *H-thymidine labeling index in lactotroph nuclei
and on prolactin secretion by adult rat adenohypophysis
cells during prolonged (2-3 days) exposure to mela-
tonin [4]. However, the experiments mentioned did not
deal with the age-related peculiarities of chromic
bromocriptine influence upon macromolecular synthe-
sis in pituitary cells. Yet the establishment of a dopa-
minergic influence upon the adenchypophysis (inhibi-
tory dopamine tonus) during the early postnatal period
may be one of the inhibitory components affecting not
only the release of prolactin, but also the proliferation
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of adenchypophysis cells, expressed, for instance, in the
form of macromolecular synthesis (DNA, RNA, and
total protein). Other components of the neurohumoral
regulation network influencing the proliferation rate in
the adenohypophysis may be the products of the pineal
body, specifically, melatonin. For instance, epiphy-
sectomy of adult rats was shown to be followed by a
rise of omithine decarboxylase activity in the adenohy-
pophysis (this enzyme is a key factor in the biosynthesis
of the polyamines necessary for maintaining the growth
of various tissues) [13]. A transplacental pituitary-in-
hibitory action of melatonin was also shown, i.e., ad-
ministration of melatonin to rats on the 17th-20th day
of pregnancy led to a reduction of the relative weight
of the pituitary in female offspring on the 80th day of
postnatal life [15]. It is significant that in our experi-
ments the conditioned medium of cultured pinealocytes
inhibited prolactin secretion in primary cultures of
adult rat adenochypophysis cells [1].

Here we present findings on the influence of
bromocriptine and melatonin on macromolecular syn-
thesis in rat pituitary cells.

MATERIALS AND METHODS

Neonatal (6-7 days old) and adult (90-120 days old)
Wistar rats of both sexes served as donors of pitui-

0007 — 4888/93/0002—0202812.50 ©1993 Plenum Publishing Corporation



V. L Gudoshnikov and V. P. Fedotov

tary tissue. Primary cultures of pituitary cells were
established according to Komolov’s method [3] in
modification [2]. Such primary cultures proved to be
good model systems in the study of age-related spe-
cific features of the chronic influence of corti-
costeroids on macromolecular biosynthesis in pituitary
cells [2]. Assays of cellular DNA synthesis using *H-
thymidine and total intracellular protein synthesis
using “C-leucine have been described elsewhere [6].
Melatonin (Serva) and bromocryptine (CB-154)
(Sandoz, Switzerland) were used in this study. In the
study of the chronic effect of melatonin and bromo-
criptine, the agents were added to 3-day cultures, and
the experiment was terminated after the addition of
labeled precursors on the 6th day. The short-term
(2.5 hours) effect of bromocriptine was studied in a
6-day culture of pituitary cells. The cell cultures were
maintained in medium 199 supplemented with 1%
fetal calf serum. The results are presented as Mim; the
statistical analysis was performed using Student’s 7 test.

RESULTS

As shown in Fig. 1, bromocriptine in concentrations
of 10°-10"M weakly, but still in a dose-dependent
fashion, inhibits DNA synthesis in neonatal rat pi-
tuitary cells. However, in a dose of 107M it effec-
tively inhibited DNA synthesis in adult rat pituitary
cells. The effect of bromocriptine on total protein
synthesis in neonatal and adult pituitary cells was less
pronounced, reliable inhibition being recorded in
doses of 10-8-10"M. Short-term (2.5 h) treatment of
neonatal pituitary cells with bromocriptine (10-’M)
inhibited total protein synthesis but did not affect
DNA synthesis (Table 1).

Melatonin in a dose range of 10-%-10M induced
a weak, dose-dependent decrease of DNA synthesis in
neonatal rat pituitary cells but failed to affect this
parameter in adult cells (Fig. 2). It produced a
biphasic effect on total protein synthesis by neonatal
rat pituitary cells: synthesis was slightly enhanced for
a dose of 10-8M, slightly inhibited for a dose of 10,
and unaffected for 10-"M. It is also significant that
melatonin given in the dose range of 10-%-10M did
not cause any significant variations in total protein
synthesis by adult rat pituitary cells.

Thus, the results obtained revealed a higher sen-
sitivity of neonatal rat pituitary cells to the cytostatic
action of bromocriptine when compared with adult
cells. Moreover, melatonin exhibited aregulatory ef-
fect upon macromolecular synthesis only in neonatal
cells. It is worthwhile comparing these results with
the data obtained by others. The level of dopamine
in the peripheral blood of fetuses of rats in late
pregnancy has been shown to exceed that in the
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Fig. 1. Effect of bromocriptine on DNA (a) and total protein (b}
synthesis in cultured pituitary cells taken from rats of different
age. 1) control; 2, 3 and 4) bromocriptine in doses 10-°M, 10~
M, and 107*M, respectively. Here and in Fig. 2: ordinate: labeled
precursor incorporation (percent of control; background levels
of biosynthetic activity are the same as in {2]); n=12 in con—
trol groups and 5—6 in experimental groups; one asterisk:
p<0.05, two asterisks: p<0.001 when compared with respective
control; duration of bromocriptine exposure is 3 days.

Fig. 2. Effect of melatonin on DNA (a} and total protein (b)
synthesis in cultured pituitary cells taken from rats of different
age. 1) control, 2, 3, and 4) melatonin in doses 10~3M, 10-"M,
and 10-°M, respectively.

maternal blood. During the first days post partum the
level of dopamine in the systemic circulation does
not decrease, whereas the concentrationS of nora-
drenalin and adrenalin fall during that period [7]. It
is supposed that the sorce of dopamine circulating in
the fetal blood may be extra-adrenal chromaffin tis-
sue and/or intensively fluorescing small cells sitnated
in the upper cervical ganglia and carotid bodies. Sig-
nificantly, the functional activity of such cells, unlike
the extra-adrenal chromaffin tissue, does not require
glucocorticoid, activation, this apparently being re-
sponsible for the resistance of cells to involution
during the stress-hyporeactive phase in the early post-
natal period (see references in [7]). It is also impor-
tant that the lactotrophic function of neonatal rats
shows a high sensitivity to dopamine and its agonist
in vitro [5,8] as well as to the dopamine antagonist
in vivo [11]. Hence, in the neonatal period and, to
a much lesser degree, in adults the dopaminergic
pathway may participate in the regulation not only of
prolactin, but also of the proliferative activity in the
pituitary cell population as a whole; moreover, the
cytostatic reaction requires precisely a chronic influ-
ence of inhibitory dopaminergic tonus on the pitui-
tary ( see Table 1 and Fig. 1).
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Melatonin synthesis begins in the pineal body of
rats only in the second week after birth [9]. It is
well known that melatonin (10°-10-7 M) inhibits the
secretion of luliberin-stimulated luteinizing hormone
and cyclic adenosine- and guanosine-monophosphate
production in pituitary cells cultured in vitro and in
later period of neonatal rats (up to 15th day), but is
absolutely ineffective in later periods (at the age of
20-30 days as well as in adults) [10,14].

The source of melatomin for suckling rats may be
the maternal milk [12]. Thus, the revealed inhibitory
effect of melatonin on DNA synthesis in neonatal but
not adult rat pituitary cells shows that, as in the case
of dopaminergic tonus, the contribution of the pineal
body hormone to the regulation of pituitary cell pro-
liferative activity may be restricted to the neonatal pe-
riod; however, the restriction is relative regarding the
dopaminergic mechanism and absolute for melatonin.

In conclusion, we would point out that pituitary
cell primary cultures obtained from rats of various
age have repeatedly proven their high efficiency as
model systems in the study of the formation of hor-
monal regulation of the functional and proliferative
activity of the adenohypophyseal cells during postna-
tal ontogenesis [2,5]. They have also proved to be
extremely useful in disclosing the age-related features
of the effect of neurohumoral factors on the pitui-
tary cells, both in short-term assays, e.g., in the
presence of the catecholamines serotomin and acetyl-
choline (data in press) arid in assays with prolonged
(chronic) exposure (the results of this report). There-
fore, the development of this research direction, in-
cluding the combination of chronic exposure to com-
paratively stable hormones (e.g., steroid and thyroid
hormones), followed by short-term treatment with
more labile factors (peptides, neurotransmitters),
promises to be fruitful. Evidently, such an approach
would help in the modeling of the maturation of the
regulation of function and proliferation in the rat

TABLE 1. Effect of Short—Term (2.5 h) Exposure to Bromo—
criptine (10-"M) on DNA and Total Protein Synthesis in Cul—
tures of Neonatal Rat Pituitary Cells

Incorporation of label
Group of rats (percent of control level)
*H-thymidine *CJeucine
Control 100£2.37 100=+1.86
Bromocriptine 98.9=+3.86 79.8=2.45
p>0.05 p<0.01

Note: Background levels of biosynthetic activity were within
2000—3800 cpm per well.

pituitary, a process which involves an increase in the
hormone secretion of the peripheral endocrine glands
in the early postnatal period.
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