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There has been limited systematic study 

on the structure and postnatal development 

of the tongue of Japanese quail (Coturnix 

coturnix japonica). Soils and Quitazol 

(1964) made an account of the gross 

anatomical observations on the digestive 

system of the species, whereas Warner et 
al. (1967) studied the microanatomy of the 

upper digestive tract of the bird. The 

present study is aimed to elucidate the 

morphology and histology of the tongue 

of Japanese quail at different stages of 

development. 

Materials and Methods 

Seventy two Japanese quail chicks were 

selected randomly from a single hatch and 

reared from day-old to 60 days of age. 
After recording the live body weight, the 
tongue was dissected out from fi-eshly 
killed quails atday-old stage, at three days 
interval upto 15 days, at five days interval 
upto 30 days and at 10 days interval upto 
60 days of age. Six birds wel-e used for 
the study in each age group. The length 
(from the tip to the transverse row ~ of 
papillae at the base) and weight of the 
tongue were recorded. After noting gross 

features, the material was fixed in formol 

saline and processed for routine 
histological study. Paraffin sections of 5 

mm thickness were taken. Seclions were 
stained by Haematoxylin and Eosin (H&E) 

and special methods like van Gieson's, 

Verhoeff's, Periodic Acid Schiff's (PAS) 
and Gomori's trichrome methods. 
Results and Discussion 

Gross Observatiotas: Length of the 
tongue increased 1.86 times progressively 
fi-om 0.583 ± 0.017 cm atday-old to 1.083 

± 0.017 cm at 60 days of age (Table). Rate 
of growth was more rapid upto 15 days 
after- hatching and thereafter the increase 
was at a slower rate. 

Weight of the tongue increased 
pz-ogi•essively 10.25 times from 0.006 ± 
0.001 g at day-old to 0.0615 ± 0.001 g at 
60 days of age (Table). At six, nine and 12 
days of age the rate of increase was more 
than that of the body weight. The 
contribution of tongue to body weight was 
a maximum of 0.1 per cent at six days and 
decreased to 0.041 per cent at 60 days of 
age. The weight of the tongue was 
significantly correlated with its length (r 
= 0.932) and body weight (r = 0.991). 

* Part of MVSc thesis submitted by the first author to Kerala Agricultcu•al University 
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Table. Body weight and length and weight of tongue at different ages 
(Mean ± SE) 

33 

Age in 

days 

Body weight 

(g) 

Tongue 

Length (cm) Weight (g) 

Day-old 6.197 ± 0.295 0.5830 ± 0.017 0.0060 ± 0.001 

3 9.69. ± 0.550 0.6670 ± 0.021 0.0070 ± 0.001 

6 14.300 ± 0.699 0.7167 ± 0.017 0.0143 ± 0.002 

9 18.900 ± 2.353 0.7667 ± 0.021 0.0185 ± 0.002 

12 25.662 ± 1.983 0.8167 ± 0.017 0.0220 ± 0.001 

15 32.822 ± 3.046 0.8670 ± 0.033 0.243 ± 0.002 

20 41.348 ± 2.183 0.9330 ± 0.033 0.0267 ± 0.002 

25 62.107 ± 2.766 0.9500 ± 0.022 0.0278 ± 0.003 

30 79.169 ± 4.053 1.0330 ± 0.033 0.0368 ± 0.001 

40 121.667 ± 7.379 1.0500 ± 0.022 0.493 ± 0.001 

50 134.167 ± 5.689 1.0670 ± 0.021 0.0582 ± 0.001 

60 149.833 ± 5.431 1.0830 ± 0.017 0.0615 ± 0.001 

The tongue was avow-head shaped and 
had a concave dorsal surface, with slight 
lateral elevations and a depressed centre. 
The dorsum of the free part was devoid of 
papillae cranially, but caudally, close to the 
base, it presented a `V' shaped transverse 
row of 20-22 caudally directed papillae, 
with the apex of the `V' directed forward, 
forming the posterior ventral limit of the 
oral cavity (Fig.l). Similar observations 
were reported by Solis and Quitazol (1964) 
in quail. Papillae were present both 
anterior and posterior to the edges of this 
transverse row. Large papillae were 
artanged in short rows laterally at the base 
of the tongue. 

-,. Tongue 

_ z. Papillae 

______ 3. Pharynx 

YTV ~ 

j ~ 
1! 

f -j---------• a. Oesoplzagacs 

Fig.1. Floor of mouth cavity and 
pharynx in Japanese quail 
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The skeleton of the tongue consisted of 
anterior portions of the hyoid apparatus, 
the entoglossal and rostral basibranchial 
(basihyal) bones. The unpaired, median 
entoglossal bone was lying in the free part 
of the tongue. Rostrally, the entoglossal 
bone ended in a cartilaginous tip and from 
the caudal extremity of entoglossal bone, 
paired coi-nua extended caudolaterally. The 
entoglossal bone articulated caudally with 
the rostral basibranchial bone which was 
enclosed in the base of the tongue and was 
with wider- rostral and caudal extremities. 
Caudally rostral basibranchial bone 
articulated with urohyal and 
ce~-atob~•anchial bones (Fig.?). The caudal 
end of ceratobranchial bone was found 
articulating with the rostral end of 
epibranchial bone. 

Histology: The tongue was lined by 
stratified squamous epithelium, which was 
very thick and wavy on the dorsal surface 
of the free part of the tongue but thin and 
smooth on the ventral surface. Similar 
observation was made by Warner- et ul. 
(1967) in quail. The thickness of the 
epithelium decreased towards the anterior 
part of the ventral surface. The regional 
differences in the thickness of spithelium 
reflect variations in the mechanical stress 
to which the regions were exposed. The 
superficial layer of the epithelium showed 
strong propensity to slough off. The 
epithelium was keratinizd on the anterior 
two-third of the ventral surface (Fig.3) and 
on the various lingual papillae, as reported 
by Susi (1969) in chicken. The ventral 
surface showed a distinct stratum corneum 
but stratum granulosum was not well 
organised. 
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Fig.2. Hyoid bone of Japanese quail 

1. E~atoglossal bone 
2. Corms of entoglossal bojze 
3. Rostral basibranchial (basihyal) bone 
4. Urohyal bone 
S. ceratobranchial bone 
6. Epibranchial bone 
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Fig.3. Longitudinal section of anterior part of the tongue (60 days). 
Verhoeff's haematoxylin counterstained with van Gieson's stain x 160 

1. Dorsal epitlaeliun2 2. Ve~ztral epitheliacff2 3. Cartilage 

Numerous long nan-ow dermal papillae 

were projecting into the stratum 

granulosum. These were lined by 

columnar or cuboidal cells and contained 

fine connective tissue fibres and 

capillaries. The dermal papillae were more 

on the dorsal surface than on the ventral 

surface. As the age advanced these dermal 

papillae became wider and increased in 

number anteriorly, indicating increased 

vascularity depending upon the 
physiological need. 

Lamina propria was think towards the 
anterior portion of the tongue but well 
developed in the body and root. It was 
densely cellular, rich in blood vessels, 
nerves and adipose tissue. Longitudinal 
blood sinuses and salivary glands were also 
observed. Taste buds were observed as 
aggregation of cells extending from lamina 
propria into the epithelium (Fig.4), usually 

Fig.4. Cross section of the tongue (60 days). H&Ex400 

1. Taste bud 2. Cuudal lingual salivary gland 
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associated with ducts of salivary glands. 

Each taste bud was composed of elongated 

pale stained cells of uniform size with large 

spherical nuclei as observed by Warner et 

ul. (1967) in quail. 

The rostral and caudal lingual salivary 

glands were of compound tubulo-alveolar 

type with holocrine nature. The paired 

rostral glands were in the free part of the 

tongue doi•solateral to the entoglossal bone 

whereas the unpaired caudal gland was 

observed in the dorsal part of the base of 

the tongue similar to chicken (Mc Lelland, 

1975). The ducts of rostral glands opened 

on the ventrolateral surface of the tongue 

and those of caudal gland opened on the 

dorsal surface of base of the tongue. The 

rostral glands exhibited both serous and 

mucous cells whereas the caudal gland 

(Fig.S) consisted only of mucous cells similar 

Fig.S. Longitudinal section of posterior part of the tongue (25 days). H&Ex250 

I.Filiform papilla with keratinized epithelium 
2. Caudal lingual salivary gland 

to the observations of Warner et al. (1967) 

in quail. In the present study the anterior 

part of the rostral gland was composed 

predominantly of PAS negative serous 

cells, whereas in the caudal part of the 

gland PAS positive mucous cells 

predominated. The serous cells presented 

central round nuclei and acidophilic 

cytoplasm. The mucous cells were tall 

columnar with basal flattened nucleus and 

basophilic foamy cytoplasm. The 

occurrence of both serous and mucous cells 

in Japanese quail can be explained as an 

adaptive measure to the type of feed 

ingested. Here the saliva has both the 

functions of moistening the ingested food 
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and lubrication of the surface of the upper 

digestive tract. The connective tissue of 

lamina propria formed capsule around the 

glands. The tubules or acini forming each 

glandular unit opened into a common 

cavity and was drained by a common duct. 

The ducts of basic units of the gland were 

lined by tall columnar cells. Larger- ducts 

were lined by cuboidal epithelium and 

opened through the mucous membrane of 

the tongue to the oral cavity. 

The papillae at the base of the tongue 

were of three types, filiform, conical and 

fungiform papillae. These were lined by 

keratinized stratified squamous epithelium with 

an inner core of lamina propria (Fig.S). 

Beneath lamina propria was the loose 

connective tissue of submucosa rich in 

adipose tissue. Large groups of elastic 

fibres were mixed with collagen fibres in 

the lamina propria and submucosa of the 

base of the tongue as reported by Warner 

et al. (1967) in quail. 

In young birds the skeleton of the tongue 

was cartilaginous. The ossification started 

from the posterior part by 30 days of age. 

The tip of the entoglossal bone remained 

cartilaginous even upto 60 days of age 

(Fig.3). Skeletal muscle was not traced in 

the body or tip, but found in the base mostly 

arranged longitudinally around the bone. 

Outside this layer very few muscle bundles 

were arranged transversely and obliquely. 

According to Ziswiler and Farner (1972), 

these skeltal muscles arised from the hyoid 

region and the birds tongue, lacking an 

intrinsic musculature is movable largely 

due to the great mobility of the hyoid 

apparatus. 

Summary 

The tongue of Japanese quail showed a 

progressive growth pattern from day-old 

to 60 days of age. The tongue was arro-

head shaped and was lined by stratified 

squamous epithelium, which was 

keratinized on the papillae and at the 

anterior two-third of the ventral surface. 

The well developed lamina pi-opi-ia in the 

body and root of the tongue contained 

compound tubulo-alveolar salivary glands 

of holocrine nature. Taste buds were seen 

mostly associated with the glandular ducts. 

Filiform, conical and fungiform papillae 

were observed on the base of the tongue. 

The skeleton of the tongue, formed by 

anterior portions of the hyoid bone, showed 

signs of ossification from 30 days of age. 

The tip of the entoglossal bone remained 

cartilaginous even upto 60 days of age. 

Skeletal muscle was found only in the base 

around the bone. 
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