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Ultrastructure of the Thyroid Gland in Bakerwali Goat (Capra hircus)
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ABSTRACT

The present study was conducted on the 36 samples of thyroid gland divided into three groups based on the age of animals
and irrespective of sex viz.- Prepubertal (below 1 year), Pubertal (2-3 years) and Senile (above 5 years of age) containing 12
animals in each group. The study was conducted to understand the ultrastructural morphology and some of the changes in the
components of the thyroid gland in goat with age. Follicular cells were cuboidal in prepubertal group but were flattened senile
group. These cells remarkably showed highly dilated cisternae of rough endoplasmic reticulum which decreased in frequency
with the age. Microvilli were short and sparse on the follicular cells and the number decreased in the older goats. Different sizes
of apical vesicles of varying electron density were encountered that included colloid droplets, secretory vesicles and lysosome-
like bodies and the appearance of these vesicles changed with age. Para follicular cells were encountered in the basal position
between follicular cells in all age groups. Numerous dense cytoplasmic granules were observed and they were not apparently
different and hence the general ultrastructural features of the thyroid of adult Bakerwali goat was similar to that of domestic

animals.
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The endocrine and nervous system play a vital role in
maintaining body homeostasis (Jubb et al., 1993). The
thyroid gland is one of the largest ductless glands. It is
situated on the lateral aspect of trachea. It consists of two
lateral lobes and a connecting isthmus as reported by Jain
et al. (1984) in sheep and goat.

Thyroid hormones have been found to influence the
reproduction, growth, milk and fiber properties of domestic
animals (Emre and Garmo, 1985; Nicholls et al., 1988;
Lucaroni et al., 1989; Karsch et al., 1995; Yilmaz, 1999;
Puchala et al., 2001; Neville et al., 2002; Anderson et al.,
2002; Rhind and Kale, 2004; Todini et al., 2005; Todini,
2007). However, various factors like breed, age, sex and
physiological condition affect blood thyroid hormone
concentrations by modulating the hypothalamus-pituitary-
thyroid axis in small ruminants (Todini et al., 2007). A
body of evidences is available showing the changes in
blood thyroid hormone levels for different physiological
periods like breeding (Colavita and Malfatti, 1989; Peeters
et al., 1989; Blaszczyk et al., 2004), gestation (Manalu

et al., 1997; Todini et al., 2007) postpartum and lactation
periods (Riis and Madsen, 1985; Emre and Garmo, 1985;
Lucaroni et al., 1989; Okab et al., 1993; Tucker, 2000).

Paucity of literature on ultrastructure of thyroid gland in
Bakerwali goat prompted this study.

MATERIALS AND METHODS

The intact samples of thyroid gland of Bakerwali goat
were collected from the slaughter houses in and around
Jammu city and then samples were divided into three
groups based on the age of animals and irrespective of
sex viz.-Prepubertal (below 1 year), Pubertal ( 2-3 years)
and Senile (above 5 years of age) containing at least 12
animals in each group. The approximate age of the goats
were estimated by examining the dentition (Solaiman,
2010).

Immediately after slaughter and excision of the thyroid
lobes, small pieces of the organ were diced into 1mm?
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cubes and fixed in 2.5% glutaraldehyde in 0.12 M
Millonig’s phosphate buffer at pH 7.4. After washing the
secondary fixation was done in 1% osmium tetraoxide.
The fixed pieces of the thyroid gland were dehydrated in
graded ethanol, cleared in propylene oxide and embedded
in epoxy resin. Semithin sections were obtained to survey
the sections and ultra-thin sections (60-80 nm) were
collected on copper grids. The sections were stained with
uranyl acetate, and counter stained with Reynold’s lead
citrate. The sections were then examined under Morgagni
transmission electron microscope accelerating at 80 KV
(AIIMS, New Delhi).

RESULTS AND DISCUSSION

The profiles of small and large follicles at low magnification
contained colloid in their lumen surrounded by follicular
cells that varied in shape and size. The follicular cells varied
in their lateral and vertical dimensions. In the present study,
it was observed that in prepubertal group, the cuboidal
follicular cells contained nucleus with heterochromatin
concentrated marginally on the nuclear membrane as
irregular layer and was also present as scattered clumps in
the nucleus as reported earlier in Wesr African Dwarf goat
(Igbokwe et al., 2015). The euchromatin was well dispersed
in the nucleus (Fig. 1). The nucleoli were also prominent.
The nuclei were irregular circular or elliptical shape with

some indentations. The nuclei in some younger Bakerwali
goats had lobe like indentations (Fig. 2). It indicated that
the shape of nucleus was influenced by shape of the cell
as well as the various cytoplasmic structures. Follicular
cells were cuboidal and contained more rounded nuclei
in pubertal age group whereas in senile age group these
were squamous with flattened nucleus (Fig. 3) as reported
by Igbokwe and Ezeasor (2015) in White Fulani cattle.
The apical regions of the membrane bear microvilli that
were apparently maximum in number in pubertal group
followed by prepubertal and minimum in senile group.
The microvilli on the cuboidal cells were numerous,
thinner and finger-like whereas the microvilli were sparse
and short in flat follicular cells of senile group (Fig. 4).
This might be due to decrease in endocytotic activity.
It was reported that microvilli of thyroid follicular cells
phagocytose colloid from follicular lumen so that thyroid
hormones formed on the scaffold of thyroglobulin could
be processed intracellularly and released into circulation
(French & Hodges, 1977).

The cytoplasm of follicular cells showed mitochondria
with varied shapes that were mostly localized on the
apical cytoplasm abutting the colloid. Mitochondria
appeared as round, oval, rod-shaped or dumbbell- shaped
profiles. These mitochondria were comparatively more in
number in pubertal group, followed by prepubertal and
least in senile group. Similar findings were reported in

Fig. 1. Transmission electron micrograph of follicular cell Fig. 2. Transmission electron micrograph of active follicular
showing centrally located nucleolus (N), mitochondria (M), & cells showing indented nucleus (N), Golgi bodies (G) and colloid
adjacent to nuclear envelope is heterochromatin (long arrow) in  (C) in pubertal age group (6800X)

prepubertal age group (6800X)
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Fig. 3: Transmission electron micrograph showing flat nucleus
(N) and interfollicular connective tissue (arrow) in senile age

group (6800X)

Fig. 5: Transmission electron micrograph of follicular
cell showing dilated rER(R), nucleus (N) and marginal

heterochromatin (H) in pubertal age group (6800X)

sheep (Abdel-Magied et al., 2000) and camel (Mubarak
& Sayed, 2005).

The rough endoplasmic reticulum were visible as
elongated, irregular, elliptical cisterns in the cytoplasm of
thyroid follicular epithelium in Bakerwali goat as earlier
reported by Igbokwe et al. (2015) in West African Dwarf
goats. The cisternae of rough endoplasmic reticulum
were highly dilated in the thyroid glands of prepubertal
and pubertal than senile goats. These organelles varied in
number and size with advancing age of the goats as earlier
reported in some mammals (Fujita, 1975). These profiles
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Fig. 4: Transmission electron micrograph of apical cytoplasm of
follicular cell showing microvilli (arrow) in pubertal age group
(6800X)

Fig. 6: Transmission electron micrograph of active follicular
cell showing Golgi stacks (G), nucleus, lysosomes (L), rER in
pubertal age group (6800X)

of rER were more localized in the basal and lateral aspect
of the cytoplasm than in apical cytoplasm (Fig. 5).

The Golgi complex were well marked in thyroid sections of
all ages and consisted of flattened sacs, vacuoles and small
vesicles often lied beside or above the nucleus in some
sections. The large golgi complex and colloid droplets were
commonly found in prepubertal and pubertal that might
be an indication of active thyroid (Fig. 6). According to
Fujita (1988) and Abdel-Magied et al. (2000) the presence
of Golgi complexes, RER and secretory vesicles indicated
the activity of follicular cells in the synthesis andsecretion
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Fig. 7: Transmission electron micrograph of follicular cell Fig. 8: Transmission electron micrograph of parafollicular cell
showing profiles of endoplasmic reticulum (E), colloid (C) and showing numerous organelles in the cytoplasm that include

lysosomes (L) in senile age group (6800X)

of thyroglobulin towards the follicular lumen. The close
association of mitochondria to cisternae of RER was
also observed in active follicular cells of pubertal group.
The small round and somewhat less dense vesicles were
found in subapical region and large colloid droplets were
observed in the colloid of thyroid follicle. In the senile
group, small highly electron dense granules presumed
to be primary lysosomes were seen as also observed by
Igbokwe ef al. (2015) in West African Dwarf goats (Fig.
7). Kameda et al. (1986) stated that the secretory granules,
containing thyroglobulin were produced in the Golgi
complex and moved towards the apical plasma membrane,
where they release their contents by exocytosis into the
follicular lumen. Electron dense granules were seen in
the apical cytoplasm of thyroid follicular cells in all age
groups of Bakerwali goat. These granules increased in the
senile goats and showed closed resemblances to structures
described as lysosomes by Wollman (1969). The fusion of
colloid droplets and lysosomes had indicated the functional
role of lysosomes in the release of thyroid hormones from
thyroglobulin in the colloid droplets.

Few parafollicular cells (C cells) were also observed in
thyroid sections of all age groups and were positioned
basally between two follicular cells, close to the basement
membrane but away from follicular lumen (Fig. 8). These
parafollicular cells were mostly oval or round however,
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lysosomes (L), mitochondria (arrow) and secretory granules (G)
in pubertal age group (6800X)

in senile group their shape changed to elongated. Similar
findings were reported by Igbokwe (2013) in thyroid
gland of adult pig, cattle and Igbokwe et al. (2015) in
West African Dwarf goats. In hamsters some of the
cells occupied epifollicular position, while others were
wedged between follicular cells. In Sprague-Dawley
rats parafollicular cells were present in intrafollicular or
interfollicular positions (Hwang et al., 1986). One or two
of such cells were observed per follicle. This was different
from other mammals such as cat, dog; rabbit and rat were
they were numerous (Lupulescu and Petrovici, 1968).
Pantic, (1967) in deer and Nunez and Gershon, (1978) in
human thyroids reported that parafollicular cells were very
rare. The parafollicular cells played a key role in calcium
metabolism through calcitonin as reported by Igbokweetr
al., (2015) in West African Dwarf goats.

CONCLUSION

The study showed that the ultrastructure of thyroid gland
of Bakerwali goat does not differ from that of mammalian
species. Based on the cytomorphology at electron
microscopic level it might be concluded that the gland was
highly active in pubertal group followed by prepubertal
one and least in senile age group. This might be age related
changes in the cellular organelles.
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