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Abstract: The present investigation aimed to study the morphological characterizations of the dorsal lingual
surfaces of common quail (Coturnix coturnix) by scanning electron microscopy. Ten adult common quail of
both sexes were used in this study. The tongue of adult common quail is characterized by a triangular format.
On the dorsal surface of the apex and body of the tongue a median groove is found. Large conical papillae are
located symmetrically in the form of the letter V converging in the median line in the marginal region between
the body and root of the tongue. An additional row, composed only of two larger papillae in each half, was
observed behind the main row of papillae. On the dorsal surface of the epithelium of the lingual apex the
desquamate cells of the keratinized epithelium present, whereas desquamate cells of non-keratinized epithelium
densely cover the dorsal surface of the body of the tongue. There are topographical differences in the size,
shape and appearance of these cells according to their location on the tongue. The dorsal surface of the root
of the tongue presents smooth aspect. Neither the morphology nor the dimensions of the tongue show sex-
specific differences.
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INTRODUCTION In available literature, there is a lack of morphological

All birds are adapted to their different environments the quail. The purpose of this study was, therefore, to
with respect to food sources. Reflecting their different describe morphologically the tongue of the common quail,
lifestyles, birds have different feeding habits, with in order to compare the results with those previous
corresponding differences in the structures of their reports in other birds.
tongues. In the anatomy of the tongue, three parts may be
distinguished: the apex, the body and the root. The body MATERIALS AND METHODS
and the root of the organ are demarcated externally by a
single or double crest composed of mechanical conical Ten  adult  common  quail  (5 males and 5 females)
papillae [1-2]. were used to study the morphology of the tongue.

Studies on the morphology of the tongue, especially Samples of the apex, body and root of the tongue were
the structure of the dorsal surface have been conducted fixed in the 10% buffered paraformaldehyde at room
on a small number of avian species such as golden eagle temperature for 48 hours and later submitted to the
[3]; woodpecker [4]; cormorants [5]; ostrich [6]; falcon dehydration process in a series of ethanol at increasing
and kestrel [7]; owl [8]; white tailed eagle [9]; penguin [10] concentrations (70-96%) and embedded in paraplast.
and little tern [11]. The results of morphological studies Histologic sections of 7 m of thickness were obtained
conducted so far indicated a close correlation of the and stained routinely with haematoxylin-eosin (HE) in
shape of the tongue with the method of food intake and order to determination the type of the dorsal lingual
the type of food and habitat. epithelium.

data characterizing the surface structure of the tongue in
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For observations under the scanning electron
microscope (SEM) the tongues were rinsed with 0.1M
phosphate buffer at pH 7.3. Postfixation was made in 1%
sodium tetroxide solution for two hours at 4°C. After
dehydration through a graded ethanol series and
infiltration by hexamethyl disilazin, the dried specimen
were mounted on aluminum stubs and coated about 20 s
gold-palladinum.

The specimen were observed at various angles under
a scanning electron microscope (stereoscan 360, Leica
Cambridge Ltd., England). The measurement was provided
automatically by the SEM unit.

RESULTS

The tongue of adult common quail is characterized by surface of the lingual apex with sheet-like densely
a triangular format. Neither the morphology nor the packed desquamate cells
dimensions of the tongue show sex-specific differences.
Three parts were distinguished in the dorsal surface of the
tongue: the apex, the body and the root of the tongue. On
the dorsal surface of the apex and body of the tongue a
median groove is found. The groove divides the apex and
body of the tongue into two symmetrical halves. Large
conical papillae are located symmetrically in the form of
the letter V converging in the median line in the marginal
region between the body and root of the tongue.
Approaching the midline, the papillae, gradually become
shorter and more slender. An additional row, composed
only of two larger papillae in each half, is observed behind
the main row of papillae (Fig. 6).

The mucosa of the dorsal surface of the lingual apex
is covered with squamous stratified keratinized epithelium, Fig. 2: Scanning electron micrograph of the dorsal
whereas lingual body and lingual root are covered with surface of the rostral third of lingual corpus with
squamous stratified non-keratinized epithelium. On the shovel-like desquamate cells with irregular borders
dorsal surface of the epithelium of the lingual apex the
desquamate cells of the keratinized epithelium present
(Fig. 1), whereas desquamate cells of non-keratinized
epithelium densely cover the dorsal surface of the body
of the tongue (Figs. 2-5). SEM images show that
superficial epithelial cells exfoliate as isolated squamae, on
the surface of which a gentle micro-ridge pattern can be
observed (Fig. 4). There are topographical differences in
the size, shape and appearance of these cells according to
their location on the tongue. They are sheet-like, shovel-
like with irregular borders, shovel-like with regular borders
and tape-shaped on the apex, rostral, middle and caudal
thirds of the body of the tongue respectively (Figs. 2-5).
The dorsal surface of the root of the tongue presents
smooth aspect with no densely distributed desquamated Fig. 3: Scanning electron micrograph of the dorsal
cell (Fig. 6). Gustatory papillae are not found in the surface of the middle third of lingual corpus with
epithelium covering the tongue in the quail. shovel-like desquamate cells with regular borders

Fig. 1: Scanning electron micrograph of the dorsal
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Fig. 4: A higher  magnification of the dorsal surface of cormorant is a small mushroom-shaped connective tissue
the middle third of lingual corpus. Note the structure [5]. Results obtained from the present study
presence of parallel microridges on the surface of showed that the tongue of common quail like many other
the shovel-like desquamate cells birds has a triangular format and fills the whole lower part

Fig. 5: Scanning electron micrograph of the dorsal Our results also showed that a main row of large
surface of the caudal third of lingual corpus with conical papillae is present in the posterior part of the
tape-shaped desquamate cells lingual body, the apices of which are pointed towards the

Fig. 6: Scanning electron micrograph of the conical falcon, common kestrel and owl the conical region
papillae (arrows) between the body and the root of between the lingual apex and lingual root is very wide area
the tongue. Note the presence of an additional [7, 8]. In the Japanese Pygmy Woodpecker and ostrich,
row, composed only of two larger papillae in each the large conical papillae were not observed between the
half (arrowheads), behind the main row of papillae. lingual body and root [4, 6]. Distribution of these lingual
The dorsal surface of the lingual root (R) presents papillae has been considered to be related to species
smooth aspect eating  habits  of  birds.  The  crest  of  the conical papillae

DISCUSSION

The shape of the tongue in birds is a species specific
trait and closely fits the shape of the lower part of the bill
[2, 12]. The tongue in many species of birds is a triangular
organ that fills the whole lower part of the bill [2, 13-15].
Strongly elongated tubular tongues can be found in
hummingbirds, sunnybirds and woodpeckers [12, 16].
Elongated flat tongues can be found in waterfowl, such as
geese and ducks [2, 17-18). The tongues of some fish-
eating birds such as pelicans and cormorants undergoes
a distinct structural reduction [12]. The tongue of the

of the bill.
Results obtained from the present study also showed

that a distinct median groove divides the apex and body
of the tongue into two symmetrical halves. The median
groove is a characteristic feature found on the tongue of
golden eagle, white tailed eagle, ducks and geese,
whereas it is absent on the tongue of chickens and
penguins [1-3, 9, 10, 13, 15, 19]. On the dorsal surface of
the short tongue of the cormorant, in the midline a crest is
found, resembling a ridge, reaching both ends of the
organ [5]. Iwasaki [11] stated that, there is a median line in
the anterior part of the tongue in the little tern and the
apex of the tongue is slightly bifurcated.

posterior part of the tongue. There is also an additional
row, composed of two large papillae behind the main row
of papillae in each half. In the marginal region between the
anterior and posterior part of the tongue of the chicken, a
close array of giant conical papillae was observed,
arranged transversely in a row [19]. At a point
approximately 2/3 of the length of the tongues in the
golden eagle, white tailed eagle, black kite, northern
goshawk and between the body and the root of the
tongue there were large conical papillae, the apices of
which were pointed towards the posterior part of the
tongue [3, 9, 20, 21]. In the tongues of the peregrine
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