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The thyroid is an endocrine gland 
locatad in the ventrolateral aspect of 
the neck in relation to trachea. The 
size and structure of the gland varies 
in response to a large number of 
factors viz. age, sex, nutritional status, 
season, content of iodine in the feed 
and other physiological factors. The 
thyroid differs from other endocrine 
glands in possessing a mechanism for 
extracellular storage of its hormone. 
Literature are scanty on the histomor-
phology of the gland in large and small 
ruminants. The present work is an 
attempt to compare the histomorpho-
logy of the gland in large and small 
ruminants. 

Materials and Methods 

Pieces of thyroid gland were 
collected at random from she buffa-
loes, cows, she goats and ewes. Tissue 
pieces from six apparently healthy 
non-pregnant and non-lactating animals 
of each species were collected in 10 
per cent neutral buffered formalin. 

The animals were grouped into 
large ruminants (group I) and small 
ruminants (group II). Tissues collected 
were processed for paraffin embedd-
ing and the sections of 4-8f~m thick-
ness were stained by the following 
histological staining techniques; Hae-
matoxylin and Eosin method for routine 

observations, Silver Orcein—Aniline 
blue technique for various types of 
connective tissue fibres and PAS-
reaction for mucopolysaccharides. 

Micrometric recordings on the 
following parameters were statistically 
analysed and compared (Snedecor and 
Cochran, 1969). 

1. Thickness of the capsule 
2. Thickness of the interfollicular 

connective tissue 
3. Diameter of the follicles 

Diameter of the follicles of the 
thyroid glands was taken at random 
for each species and analysis of vari-
ance was used to test for the signi-
ficance. For testing the significance 
of central and peripheral follicles, 
two-way analysis was made. The 
other two parameters were tested. 
between the large and the small rumi-
nants by using a student 't'-test. 

Results 
The thyroid gland had a capsule 

composed mainly of collagen fibres 
with a few elastic and reticular fibres 
in all the species of animals studied. 
The trabeculae and the interfollicular 
connective tissue had a rich supply of 
blood capillaries. The individual 
follicles were encapsulated by a 
delicate network of reticular fibres. 
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In active follicles, the follicular 
epithelial cells were high cuboidal or 
columnar. The centrally situated nu-
clei of these cells were spheroidal and 
poor in chromatin. The basophilic 
cytoplasm revealed the presence of 
lipid droplets. In comparatively less 
active follicles, the cells were squa-
mous or low cuboidal with clear 
boundaries. The follicular cells were 
resting on a basement membrane 
which was positive for Periodic acid-
Schiff's reagent (PAS). 

In addition to these follicular cells, 
large number of parafollicular cells 
were found in singles or in groups. 
They were located within the basement 
membrane of the follicular cells as 
well as in the interfollicular tissue• 
These within the basement membrane 
were wedged between the principal 
cells and the basal lamina. The para-
follicular cells were larger and had a 
lightly stained cytoplasm. 

The follicles in all the animals 
studied were filled with colloid vary-
ing density depending upon the 
activity of the follicle. The colloidal 
material was PAS-positive. Presence 
of vacuoles of varying sizes was very 
common between the colloidal mass 
and apical ends of the follicular cells 
(Fig. 1). 

Though the majority of the smaller 
follicles in all the species studied were 
separated individually from the neigh-
bouring follicles by connective tissue, 
follicles as individual groups were also 
common. 

Variation in the diameter of the 
follicles was highly significant between 
different species of animals studied 

(p~ 0.01). The diameter of the folli-
cles was largest in buffaloes (16.Z± 
0.693/~m) (Fig. 2) followed by cow 
(15.0+0.693 /gym), goat (6.72+0.693,~m) 
and sheep (5.24+0.693 ,gym) (Fig. 3). 
Significant variation in the diameter 
of the foliicles existed between the 
large and the small ruminant groups 
(Table-1). 

Significant difference existed bet-
ween the central and the peripheral 
follicles (p~ C.O1) as the peripheral 
follicles were larger than the central 
ones (Table-2). 

The difference in the thickness of 
the capsule and the interfollicular 
connective tissue was also highly signi-
ficant between the large and the small 
ruminant groups (Table-3). 

Discussion 
The capsule and the trabeculae 

were thick in large ruminants. The 
quantum of interfollicular connective 
tissue was also more. This is in 
agreement with the findings of Dell-
mann and Brown (1981). 

The lining cells of the thyroid 
follicles varied from the squamous 
type to columnar depending upon 
the pressure exerted by the stored 
colloid within the follicles. From the 
appearance of the vacuoles at the 
peripheral region of the colloid, it is 
felt that the elimination process of the 
secretory rnateriai begins from the 
outer limitation of the colloidal mass. 
These findings concur with the earlier 
reports of Dellmann and Brown (1981) 
in various species of domestic animals 
and that of Bloom and Fawcett (1920) 
in human bergs. 
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Fig. 1 
Thyroid gland: Goat. Note the follicles filled with PAS positive colloid 
and the peripheral location of the vacuoles in the colloidal mass. PAS x 1000 

Fig. 2 
Photomicrograph of the thyroid gland of buffalo. Note the large size of the 

follicles. H&F x 400 
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Fig. 3 
Photomicrograph of the thyroid gland of sheep. Note the small size of the 

follicles. H&E x 400 

Tabl~: 1 Comparison of the diameter of the follicles as random 

Source d. f. s. s. M. S 

Due to species 

Due to error 
3 

396 

10463.32 
18969.71 

3487.77** 

47.90 

Total 399 29433.03 

•* Highly significant (Py0.01) 

Table 2 Two-way analysis of the diameter of the central and the peripheral 
follicles 

Species Diameter of the follicles 
Central (/gym) Peripheral (/gym) 

Mean (fpm) 

Buffalo 1.144 8.772 7.958a 

Cow 4.170 7.252 5.711 ~ 

Goat 3.864 3.028 3.446 
Sr~eep 2.952 3.802 3.377 

Mean (gym) 4.533Q 5.714b 

Difference in alphabets reveal significance (P?0.01) 
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Table 3 Comparison of the thickness of the capsule and the interfollicular 
connective tissue among the groups 

Group of animals Capsular thickness (pm) Interfollicular 
connective tissue (gym) 

Group I 
(Large ruminants) 

Group II 
(Small ruminants) 

51.3$ 

20.35U 

1.984$ 

G 984,, 

Difference in alphabets reveal significance (P> 9.01) 

The variation in the diameter of 
the follicles within each species is in 
accordance the earlier findings of 
Rosalind and Trotter (:964) in verte-
brates and Bloom and Fawcett (19'IO) 
in the rat and guinea pig. The follicles 
are being termed as central and peri-
pheral based on their location in the 
gland. The rate of turnover of thyroid 
hormone is more rapid in the central 
follicles than in the peripheral ones 
(Nadler et al. 1954). However, it is 
believed that the follicular cells throu-
ghout the gland function at the same 
rate. The sluggish activity of the 
peripheral follicles would be probably 
because of the lesser ratio of surface 
epithelium to colloid volume as ex-
pressed by Nadler et al. (1964). 

The size of the follicles varies 
according to their activity, which 
alters the density of the colloid content 
within the follicle. Copenhaver et al. 
(1971) opined that the colloid becomes 
less dense in any follicle during 
resorption. 

Significant difference was obser-
ved in the diameter of the follicles 
between the different species of 

animals studied. Rosalind and Trotter 
(1964) have already reported a diffe-
rence in the size of the thyroid follicles 
between the various species of 
animals. 

Summary 

Histological comparison of the 
thyroid glands among four species of 
ruminants were made. 

The thickness of the capsule, qua-
ntum of interfolliular connective tissue 
and the variation in the sizes of the 
follicles between the species of animals 
as well as between the locations 
within the gland were studied in detail 
under micrometry. The data was 
analysed statistically to find out the 
significance, if any. It has been obse-
rved that the buffalo had the largest 
follicles followed by the cow, the goat 
and the sheep. The centrally placed 
follicles were smaller than the peri-
pheral ones in all the species studied. 
The capsular thickness and the quantum 
of interfollicular connective tissue 
were more in the large ruminant 
group. 
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