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Summary.
The present investigation
aims to ascertain the role of vitamin C upon thyroidal activity in immature pigeons.
Thyroid follicular
function was assessed by karyodynamic and histometric
studies.
Administration
of vitamin C increased mitotic figures
as well as epithelial
thickeness in the follicles in both sexes of the birds. It is suggested
that vitamin C has a mitosis inducing action upon the thyroid gland in juvenile pigeons.

BANERJEEand GHOSH(1949) and BANERJEE(1960) have reported that thyroidal function is possibly not disturbed during deficiency of vitamin C in the guinea-pig.
However, no report seems available as to whether an excess of vitamin C can modify
thyroid gland activity in birds or mammals.
In view of this the role of vitamin C
has been explored on thyroidal activity in both sexes of juvenile pigeons.

MATERIALS

AND METHODS

The present investigation
was carried out on the common rock pigeon (Columba
livia, Gmelin) of both sexes. The birds were procured from a bird dealer and acclimatized to laboratory conditions for 7 days prior to the experimental treatment.
They were fed with grains and tap water ad libitum.
The birds were kept in a
small group in different iron cages in order to avoid possible stress effects due to
overpopulation (DE et al., 1974). There were 40 sexually immature male and female
pigeons (100 days old). The birds were caged into groups A, B, C and D with 10
specimens in each; groups A and B served as control and treated males respectively,
while C and D as control and treated female birds.
Ascorbic acid in aqueous solution (Redoxon-Roche) was intramuscularly
injected
for 10 days into the pigeons belonging to groups B and D in a daily dose of 50mg/100g
body weight. The control birds (groups A and C) received distilled water in parallel
dosage. On day 11 of the experiment all the birds were injected with aqueous colchicine (0.1mg/100g body weight) subcutaneously
at 10 a.m. and killed at 4 p.m. by
cervical dislocation.
Thyroid glands were dissected out and processed for paraffin
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embedding

and

and
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microtomy.

The

sections

(5μm)

were

stained

with

iron

alumhema‑

toxylin for karyodynamic
study and with Masson's trichrome technique for histological investigation.
For mitotic study at least 1,000 follicular cells were counted
from each specimen and the percentage of mitotic cells was calculated.
Epithelium
height (percent) was determined following the method of ERANKO(1955).

OBSERVATIONS
Mitotic

incidence

Ten-day administration
of vitamin C (daily 50mg/100g body weight) resulted in a
marked rise in the mitotic rate in the follicular cells of the thyroid glands in both
sexes of the juvenile pigeons (Table 1, Fig. 2) as compared with the untreated group
(Fig. 1).
Histology

Microscopic
anatomy
of the pigeon
thyroid
gland has been described
earlier
by
BHATTACHARYYA (1972). Vitamin
C treatment
in the sexually
immature
male and
female pigeons caused hyperemia,
accompanied
by cell growth in both the peripheral
and central follicles of the thyroid gland.
No noticeable
change was observed
in the
follicular colloid.

Histometry
Histometric analysis of thyroid follicles revealed a significant increase in epithelium
height (E%) in both sexes of the birds following the administration of vitamin C,
the effect being more pronounced in female than in male birds (Table 1).
Table

1.

1: Ten

Mitotic
C-treated

birds

a: P<0.10

in

incidence
pigeons

each

group

b: P<0.05

and

epithelium

percent

2: Mean±S.

E.

of the

thyroid

gland

of the

vitamin

c: P<0.01

DISCUSSION

The present

study indicates

that vitamin C has a profound effect upon the thyroid

gland in both sexes of the juvenile pigeons. Administration
of the vitamin evoked
a significant rise in the rate of mitotic activity as well as in the follicular growth in
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both sexes of the birds, but the effect was more pronounced in female pigeons than
in the males (Table 1). The differential thyroidal response between the two sexes
signifies sex-specific action of vitamin C upon the thyroid gland in juvenile pigeons.
It is apparent from the present findings that vitamin C has a diphasic action upon
the thyroid gland: (1) it promotes cell division and (2) cell growth.
With regard to the mitogenic action it may be suggested that vitamin C induced
the mitotic activity possibly by decreasing the chalone concentration
and/or increasing the level of mesenchymal factor of the thyroid gland since it is known that
chalone is a tissue-specific mitosis inhibiting factor while, mesenchymal factor is a
non-tissue-specific
mitosis promoting factor.
Furthermore,
vitamin C could also
induce thyroidal mitosis by involving an interplay of a third factor (hormonal) which
has been postulated to be involved in homeostasis of mitosis (BULLOUGH,1975).
HITIER (1968) and TERROINE(1969) have emphasized the role of ascorbic acid in
the activity of desoxyribonuclease
in the tissue system.
KING (1969) has suggested
that ascorbic acid may be essential for synthesis of proteins that are specific apoenzymes. Prolonged or severe deficiency of ascorbic acid inhibits the normal cellular
synthesis of proteins and nucleic acids; hence there is a marked suppression of
growth (KING, 1970). Considering this information it may be presumed that the
trophic effect of vitamin C upon the pigeons' thyroid might be due to enhanced nucleic acids and proteins.
Whether vitamin C has any influence on the biosynthesis
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of thyroidal
hormones
remains
to be proved.
In conclusion
it is suggested
that
vitamin
C may be considered
as a mitogenic
factor at least for the thyroid gland in
immature
pigeons.
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