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Summary.
The aim of the present investigation
was to explore the mitogenic action of
ovine and bovine prolactin hormones in the thyroid, the parathyroid
and the thymus glands
of chicks.
Both the hormones in lowest dosage (1.5 i. u.) increased the mitotic rate in
majority of these organs, but it failed to accelerate the mitotic incidence further or were
almost ineffective with the higher dosages (5 i. u. and 10 i. u.). Ovine prolactin showed a
higher mitogenic response than that seen with the bovine hormone.
It is suggested that
prolactin in optimal dosage promotes mitosis in these organs of chicks.

It is fairly well known that mammalian prolactin stimulates mitosis in mouse mammary glands (MUKHERJEE,WASHBURNand BANERJEE,1973), the crop-sac of pigeons
(BULLOUGH, 1962), the uropygial gland of chicks (CHAKRABORTY, MAITI and BHATTACHARYYA,

1979)
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So this problem was resolved in the current
communication.

MATERIALS

AND METHODS

Fifteen days old Leghorn cockerels were procured from a local poultry farm and
maintained in the laboratory in uniform husbandry with standard poultry feed and
water available ad libitum. Seventy-two chicks were divided equally into 6 groups.
Five groups were treated with prolactin and the other group received normal saline
which served as control.
Hormones were dissolved in normal saline and injected
intramuscularly
into the chicks.
Ovine prolactin (NIH-LTH, U. S. A.) was injected
* Presented in the First International. Congress on Hormones and Cancer in Rome during October 36, 1979.
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into three groups of birds in three different dosages (1.5 i.u., 5 i.u. and 10 i.u.). Bovine
prolactin (Panlitar, U. S. A.) was administered to two groups of birds in two different
dosages (1.5 i. u. and 5 i. u.). Both the hormones were treated daily for 10 days. All
the birds received colchicine by intraperitoneal
injection in the dosage of 0.1mg/100
gm body weight five hours prior to autopsy.
The colchicine was treated at night
(11p. m.-4 a. m.) since the mitotic rate is known to be highest during this period
(MAITI, 1968).
All the birds were killed 24hrs after the last injection of the hormone.
The
thyroid, the parathyroid and the thymus were dissected out, placed in the Bouin's
fixative,

processed

for

paraffin

sectioning

(5μm)

and

stained

with

iron‑alum‑haema‑

toxylin for mitotic study.
At least 3,000 cells, mitotic (metaphase) and non-mitotic types, were counted for
each type of gland from each specimen.
The mitotic cell percent was calculated in
relation to non-mitotic cells.

RESULTS
Thyroid
Control: The thyroid follicles are lined by flat epithelial cells. The lumen is very
large and filled with colloid. The mitotic cells were found in low frequency (Fig.
1).
Treated:
Ovine prolactin in 1.5 i.u. (Fig. 2) and 5 i.u. dosages, and bovine prolactin
in only 1.5 i.u. dosage increased the mitotic rate in the thyroid gland of chicks.
Both the hormones in other dosages were ineffective.
Ovine prolactin in both the
dosages showed almost uniform response.
Ovine prolactin showed higher mitotic
rate than that seen with bovine prolactin (Fig. 7).
Prolactin treatment also caused cellular hypertrophy and decreased the size of
thyro-follicular lumen in these birds.
Parathyroid
Control: The chick parathyroid gland consists of solid, oval follicles which are encapsulated by a thin strand of collagenous tissue. The follicles are composed of tall
columnar cells which are radially disposed in the follicles. The nuclei are mostly
oval and located usually in the center of the cells. The metaphase cells were found
in moderately high rate in this gland (Fig. 3).
Treated:
Ovine prolactin in both the 1.5 i.u. (Fig. 4) and 5 i.u. dosages almost uniformly increased the mitotic rate in the parathyroid glands of chicks, but it failed
to induce mitosis with the higher dosage (10 i.u.). Bovine prolactin in all the doses
failed to induce the mitotic incidence in this gland (Fig. 7).
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Thymus
Control: The thymus gland has several lobes and are distributed serially on either
side of the neck of the chick.
Microscopically the gland consists of a large number
of thymic lobules, each with cortical and medullary zones. The cortical area is
larger than the medulla which contains Hassall's corpuscles.
There are more polygonal cells in the cortex than in the medulla.
than in the medulla (Fig. 5).

The cortex showed more mitotic cells
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The histograms
showing higher mitotic rate (%) in
the thyroid,
parathyroid
and thymus
glands
of
chicks after prolactin treatment
(total doses shown).

Administration of both the ovine and bovine prolactin increased the mitotic rate
in the majority of these endocrine organs.
But the mitogenic response of prolactin
is not uniform in all the organs with all the dosages of the treatments.
Prolactin of
different origin induced the mitotic incidence in almost all the glands only with the
lowest dosage (1, 5 i.u.). But it failed to accelerate the mitotic rate further or failed
to induce it at all with the higher dosages of the treatment
(5 i.u. and 10 i.u.).
Thus, it appears that prolactin possibly acts only in optimal dosage, and that it does
not have dose-dependent response in these endocrine organs in the chicks. It is also
interesting to note that the mitogenic response of prolactin varies with the source
of hormone. Ovine prolactin showed higher mitotic response than that seen with the
bovine prolactin. Thus, ovine luteotrophin seems to be more potent than the bovine
hormone.
However, a parallel mitogenic action of prolactin has also been reported
in some other endocrine organs of chicks (MAITI and BOSE (MITRA), 1980; MAITI and
MUKHERJEE, 1980).
It is known that tissue mitosis is controlled by the concentration of chalone and
mesenchymal factors, and that the former is a tissue-specific mitosis inhibitor while
the latter is a tissue non-specific mitosis promoter.
Moreover, an interplay of a
third factor (hormonal) is also known to be involved in the control of tissue mitosis
(BULLOUGH, 1975). But it remains unknown whether prolactin also induced mitosis
in the endocrine organs of chicks by involving those factors.
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