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Summary.
The current investigation
was undertaken
to study whether mammalian prolactin can induce mitotic activity in the anterior pituitary gland in chicks. It was found
that intramuscular
injections
of ovine prolactin
(1.5 i.u., 5 i. u. and 10 i. u. each daily per
bird for 10 days) significantly
increased mitotic frequency
in the adenohypophysis
of
juvenile
cockerels.
It is suggested
that ovine prolactin has a mitogenic
action on the
adenohypophysis
of the male chicks and that the reaction may be dose-dependent.

Although

prolactin

has

long

been

known

to be involved

in endocrine

physiology

in

many vertebrate animals (BERN and NICOLL,1968), its action on mitotic activity in
endocrine organs in animals has been indicated very recently.
Investigations have
shown that prolactin promotes mitosis in several endocrine tissues in chicks (pineal:
CHAKRABORTY and MAITI, 1981; thyroid,
parathyroid
and thymus:
MAITI and
CHAKRABORTY, 1980; adrenal
cortex: MAITI and MUKHERJEE, unpublished;
adrenal
medulla:
MAITI and BOSE-MITRA, 1980). A similar action of prolactin
has also been
reported
in some non-endocrine
tissues in vertebrate
animals
viz., the epidermis
in

newts (HOFFMAN and DENT, 1977a, b), crop-sacs in pigeons (BULLOUGH,1962) and
chicks (BHAT and MAITI, 1980), uropyglal (CHAKRABORTY,
MAITI and BHATTACHARYYA,
1979) and Harderian

glands

(GUPTA and

mary gland (MUKHERJEEet al., 1973).
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MATERIALS

AND

METHODS

Fifteen-day-old male chicks (Leghorn, body weight 70-80g) were procured from a
local poultry farm and maintained in uniform husbandry in the laboratory with
standard poultry feed and water available ad libitum.
Forty birds were equally
divided into four grops (viz., A, B, C and D). Group A was kept as control, injected
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intra-muscularly
with vehicle only, and the remaining groups were used for hormone treatment.
Purified ovine prolactin (NIH-LTH, U. S. A.) was dissolved in
normal saline and injected intramuscularly
in three different dosages to three groups
of the birds (Group B: 1.5 i.u. daily per bird, Group C: 5 i. u. daily per bird and Group
D: 10 i.u. daily per bird). All the treatments continued for 10 consecutive days.
All the birds (belonging to both the control and treated groups) were injected
intraperitoneally
with colchicine (0.1mg/100g
body weight) 5hrs prior to autopsy,
for mitotic study. Colchicine was treated from 11:00pm to 4:00am, since in avian
tissue, mitotic frequency is known to be highest during this period (MAITI, 1968).
The birds were killed by cervical dislocation, 24hrs after the last injection of the
hormone.
The anterior pituitary glands were dissected out, placed in Bouin's fixative

and

processed

for

routine

embedding.

Sections

5μm

thick,

stained with iron alum-hematoxylin
and gallocyanine-ponceau-light
for mitotic and histological
investigations
respectively.

were

prepared

green

and

sequence

The "metaphase"
cells were counted from randomly chosen sections of the midsagittal regions of the anterior pituitary glands (connective tissue elements were not
considered) (cf. BINDONIand RAFFAELE,1968). In total, 2,000 cells were counted from
the pituitary
of each animal.
The mitotic
frequency
was calculated
in percent of
the total number of cells counted.
It was not determined
in relation to each type of
cell since there was no clear-cut
distinction
among the different
cell types at metaphase stage.
The data from all the birds were averaged
and the mean percentage
of mitotic cells was determined.

RESULTS
Gross

histology

Control:

The

cytology

of the pars

distalis

of the

fowl

has

been

described

earlier

(PAYNE, 1946, cf. HODGES,1974). In 25 day old cockerels the anterior pituitary shows
two distinct zones, the cephalic and the caudal.
The cephalic part contains few
acidophil cells (PAYNE's A2 cells which are smaller and weakly stained) and numerous
basophil cells, while the caudal region of the pars distalis shows mostly acidophils
(PAYNE's A1 cells which are larger and deeply stained) and few basophils.
Treated: Prolactin treatment at different dosages failed to show any appreciable
change in the functional cytology of the anterior pituitary of the male chicks.
Mitotic

incidence

Control: The characteristic 'metaphase
cells' were found throughout the adenohypophysis, but these were seen to be more concentrated in the area where the basophils
were distributed.
The mitotic cells were found to be fewer in number in the untreated cockerels (Fig. 1).
Treated: More mitotic cells were seen in the area of the distribution of the
basophil cells after prolactin treatment.
The hormone in all doses of treatment
increased the mitotic incidence of the adenohypophysis
of the chicks.
Prolactin
treatment in doses of 1.5 i.u. (total dose per bird: 15 i.u.) and 5 i.u. (total dose per bird:
50 i.u.) showed an almost similar magnitude of response, while the hormone with the

Prolactin

Fig.

1.

Anterior
pituitary
in a control male chick.
fewer mitotic figures in the gland parenchyme.
alum‑heamatoxylin

Fig.

stain.
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2. Anterior pituitary
section of a chick showing increased mitotic cells after prolactin treatment
(total dosage: 100 i. u. per bird). Same stain and magnification
as Figure 1.

Fig. 3. Histogram showing the
frequency of mitosis (%) in the
pituitary gland of the control and
the three groups of prolactintreated chicks. Note the significant dose-dependent increase in
the mitotic frequency of the
gland in all the treated groups
(total dose of prolactin per bird
being 15 i. u., 50 i.u. and 100 i. u.).
The vertical bars represent the
standard error of the mean values.

large dosage of 10 i.u. (total dose per bird: 100 i. u.) caused a significantly
response than in the other doses (Fig. 2, 3).

higher

DISCUSSION

This study reveals that mammalian (ovine) prolactin promotes mitosis in the anterior
pituitary of the male chick. It is also apparent that prolactin may have a dosedependent response in this gland in cockerels.
The present finding is along the line
of earlier observations that prolactin has a mitogenic action in endocrine and many
other organs (MAITI and CHAKRABORTY, 1980; cf. BHAT and MAITI, 1980; CHAKRABORTY
and

MAITI,

1981;

GUPTA

and

MAITI,

1981)

in vertebrate

animals.

The

dose-dependent
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effect of prolactin

on mitosis

suggested

presently

in the anterior

pituitaryand

earlier

in the pineal gland of the chick (CHAKRABORTY and MAITI, 1981) has not been reported in any other organs in the chick (cf. MAITI and CHAKRABORTY, 1980).
It is not clear whether the differences
in mitogenic
responses to prolactin is tissue
specific of target organ specific.
There is evidence that mitosis of the anterior
pituitary in the rat is stimulated
by cholinergic
stimulation
with pilocarpine
and inhibited

by cholinergic blockers like atropine (PAWLIKOWSKI et al., 1978). Moreover, there is
indication that, in general, the tissue mitotic activity is controlled by a balance in
the concentration between the mesenchymal factor (a tissue non-specific mitosis promoter) and chalone (a tissue specific mitosis inhibitor) (BULLOUGH, 1975). Thus, it is
still unknown
in the present experiment,
whether
or not prolactin
might directly
induce mitotic activity
in the anterior
pituitary
of the chick or if its effect might be
mediated
by cholinergic
stimulation,
or by the mesenchyme-chalone
system, or by
both pathways.
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