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ABSTRACT:

The present study is designed to investigate
the morphological and histological
characterization of the tongue in two reptilian
species; S. scincus (Insectivorous) and U.
ornata (Herbivorous). Moreover, to reveal the
histochemical features of the lingual glands
and connective tissue fibres. Five adult
reptiles of each species were used, they were
collected from Abo-Rawash, Egypt. Different
histochemical methods were used to detect
the nature of the lingual gland secretions and
their relationship with the feeding habits.
Morphologically, in both species, the tongue
is somewhat triangle with three
distinguishable areas; apex, body, and root.
The notched tip is more obvious in U. ornata.
Different shapes of papillae are distributed
over the dorsal lingual surfaces and being
more abundant in U. ornata. Both serous and
mucous secretory acini are noticed in the
tongue of U. ornate, however, in S. scincus
only mucous acini are found. The secretory
acini showed a clear affinity toward all stain
types according to the acid and neutral mucin.
The amount and distribution of collagen fibres
are comparatively more in the tongue of U.
ornata. Elastic fibres are not detected in the
two-examined species. The results showed a
marked variation in lingual papillae, lingual
gland secretions, and in the distribution of
collagen fibres in the two-examined species
as a reflection of their diet.
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INTRODUCTION:

The process of feeding is a key factor
that affects the ability of an individual to
acquire sufficient energy for survival and
reproduction (Roth and Wake, 1989; Darwish,
2012; Taha, 2013). Reptile tongue is a
muscular organ situated in the oral cavity with
some different roles during the process of

feeding, including prey capture, food
transport, the preparation of bolus, tasting
foods, swallowing, and drinking (Schwenk,

2000; Meyers and Herrel, 2005; Schaerlaeken
et al., 2007).

Several investigations described the
morphological characteristics of the reptile
tongue and it's lingual papillae by using light
and electron microscopy. Generally, the
tongue is divided grossly into the apex, the
body, and the root each having different
function and histological structure (Herrel et
al., 1998; Abbate et al., 2008). The different
lingual papillae differ in shape, size, number,
and distribution among different reptiles and
these variations might be rely on diet variety,
feeding habits and mouth handling of the food
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(lwasaki et al., 1985; Darwish, 2012; Nasr et
al., 2012).

The presence of taste buds are noted in
reptile lingual epithelium (Herrel et al., 1998;
Wassif, 2002; Abbate et al., 2008; Elsheikh et
al., 2013; Sarhan and Hussein, 2013).The
existence of taste buds on different tongue
regions may play an important role in
receiving chemical and mechanical
information of food (Nasr et al., 2012).

Moreover, numerous authors mentioned

the functional lingual glands in different
species and their significant role during
feeding process, especially in food

movements, transport, and swallowing (Wassif
and El-Hawari, 1998; Josef Beisser et al.,
2004; Koca et al., 2007; Elsheikh et al.,
2013). The present study designed to
illustrate the structures of the dorsal lingual
surface of two squamate reptiles belong to
two different families; Scincidae and
Agamidae in relation to their feeding habitats

MATERIAL AND METHODS:

Ten adult reptiles are obtained: five
Scincus scincus; Linnaeus, 1758, belong to
family Scincidae, and five Uromastyx ornata;
Heyden, 1827, related to family Agamidae.
Specimens are collected from Abo-Rawash
district, Egypt. Each specimen is sacrificed
following IACUC (Institution of Animal Care
and Use Committee) protocols, heads are
decapitated, the tongues were immediately
removed from the buccal cavity and immersed
in 10% neutral buffered formal saline. By
using a Leica GZ7 Stereomicroscope at 40X,
provided by digital camera (VAN GUARD 122-
CDPC-5); the tongue length (TL), apical width
(AW), body width (BW), and root width (RW)
by wusing ImageJ software (Ferreira and
Rasband, 2012).

Also measured
width, thickness,

the papillae height,
and glands diameter by
Imaged analysing software. The selected
images of the three Ilingual parts are
examined and quantified by detecting five
randomly image fields. The measurements are
calculated the means + SD and computed for
statistical comparison between the two
species.

Histologically, the
removed and immediately
formalin for 48 hours, dehydrated in
ascending ethanol series, cleared then
embedded in paraffin wax. Five um sections
were stained by haematoxylin and eosin for
examination of the general histology. Alcian
Blue (Spicer and Meyer, 1960) for acidic
mucin; Periodic Acid-Schiff (Humason, 1962)
for neutral mucin, and double stain of Alcian
blue (pH = 2.5) and periodic Acid-Schiff (AB-
PAS) technique for acidic and neutral mucin
(Mowry, 1956). For staining the collagen and
muscl e fibres we used

tongues were
fixed in 10%
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(Luna, 1968) for elastic fibres detection;
Ver hoef f 6s v.an Gi eson,
(Ver hoef f, 1908), -Wehsig

and Orcein stain are used. The sections were
examined and photographed under bright field
light microscope (Olympus BX 50 compound
microscope).

RESULTS:

Morphologically, the tongue specimens
have a triangle shape with bifurcate pointed
tip and widely broad bases. It consists of
three parts, the apex, body, and root with a
well-developed posterior limb in S. scincus
(Fig. 1 A& B).

Fig. 1. Photomicrograph of dorsal view of tongue showing
the apex (AP), the body (BO), root (RT), and tip (T).

A) S. scincus, B) U. ornata

Morphometric analysis cleared that the
tongue of U. ornata represents the largest
length; 1.56 + 0.05 cm length; and width in
the three regions; 0.38 + 0.02 cm in apex;
0.75 £ 0.04 cm in body, and 1.03 £ 0.03 cm in
root. In contrast, the S. scincus showed 0.96
+ 0.08 cm length, 0.18 + 0.01 cm, 0.63 + 0.03
cm, and 0.61 + 0.03 cm width at the three
different parts, respectively (Table 1 & Fig. 2
A& B).

Table 1. Measurements of the tongue length (TL), apex
width (AW), body width (BW), and root width (RW) in
the tongue of S. scincus and U. ornata.

Species TL AW BW RW

0.96+0.08 0.18+0.01 0.63+0.03 0.61+0.03
1.56+0.05 0.38+0.02 0.75+0.04 1.03+0.03

S. scincus

U. ornata
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papillae height of S. scincusare 153 N 6.5 ¢
~ 15- in apex, 174 N 22.2 em in bod
8 AW root (Table 2 & Fig. 3). The mean width of
;'<| BW lingual papillae in U. ornata is the maximal
A I RV average, on contrast in S. scincus the minimal
S value is listed (Table 2 & Fig. 4). The largest
2 thickness of the mucosal papillae in the three
g regions of the dorsal surface of the tongue of U.
5 ornata wer e 29. 3 N 8. 03 eemm, 6 2. ¢
g 47.6 N 16.3 em, while the 1o
'g noted in the tongue of S. scincus; 27 N 6. 1 &m
26 N 7.0 &m, 27 N 2.7 em (Ta
Higher diameters of the lingual glands are noted
B . in the three regions of the tongue of U. ornata,
species the diameters of the glands are increased
g 2. M lenath of the t ‘s s (S9), and U backward towards the root region. where, in S.
9. . Mean length of the tongue ot 5. SCINCUs (SS), and L. geincys the glands are absent in the apex and
Omataélﬁlo)' B. M?"’m apical widths (Ac\jN)’ body width (BW), are represengted at the body and rootpregions
root width (RW) of S. scincus (Ss), and U. ornata (Uo). . . -
width (RW) incus (Ss) (Uo) with diameters 70.1 N 6.3 &tm
The papillae height mean averages of the & m, respectively (Table 2 & F
three regions of the tongue are; 193.4+8 . 7 & m B
i n apex, 274 .5 N 29 em i n body, 277 . 4 N 47 eEm
in root in the U. ornata. On other hand, the
Table 2. Morphometry of lingual papillae and gland diameter.
) Height of papillae Width of papillae Thickness of papillae Diameter of glands
species
P Apex Body Root Apex  Body Root Apex Body Root Apex Body Root
S.s  1532%65 1745+222 178+73 68+84 123+84 67+270 27161 26+70 27+27 0 70163 832218
U.o  1934+87 2745+29 277.4+47 153+145139+34.6 153+ 26,6 29.3+8.03 62.8+7.6 47.6+16.3 91.1+10 1089+162 131+36.3
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Fig. 3. Mean average of the heights of lingual papillae of S.
Scincus (S. s), and U. Ornata (U.0).
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Fig. 4. Mean average of the width of lingual papillae of S.
Scincus (S. s), and U. Ornata (U.0).
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Fig. 5. Mean average of the thickness of papillary mucosa
of S. Scincus (S. s), and U. Ornata (U.0).
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Fig. 6. Mean average of the diameter of the lingual glands
of S. Scincus (S. s), and U. Ornata (U.0).
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In both studied species, the three
different lingual regions consist of three major
histological layers: mucosa, lamina propria,
and muscularis. In S. scincus, short leaf-like
papillae are distributed over the dorsal
surface of the apex part of the tongue. They
are bent backwardly and are covered by thin
layer of stratified squamous epithelium. The
lamina propria appears as a thin layer of
dense connective tissue containing muscles
fibres arranged in several directions and
penetrates deeply into the papillae cores. Few
taste buds are houses the dorsal epithelium of
the papillae (Fig. 7). Whereas, Lingual glands
are absent.

MF

Fig. 7. Photomicrograph of a longitudinal section of S.
Scincus lingual Apex, showing filiform papillae
(FiP), mucosa (M), lamina propria (LP), taste bud
(TB), and muscle fibres (MF). Stain: H&E.

The dorsal epithelium of the lingual
body of the S. scincus possesses many
paddles like papillae which have a tight stalk
and broad surface. Few taste buds are found
on the superior surface of the mucosal layer.
Moreover, numerous lingual glands are
observed at the base of the papillae stalk
(Fig. 8). These glands gave a moderate faint
with Alcian Blue (AB) staining and strong
positive reaction with PAS (Fig. 9). The
reaction revealed the presence of both acidic
and neutral mucin secretions.
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Fig. 8. Photomicrograph of a longitudinal section of S.
Scincus lingual Body, showing paddle like papillae
(PdP), taste bud(TB), lingual glands(LG), muscle
fibres (MF), and lymphoid cells(LCs). Stain: H&E.

Fig. 9. Photomicrograph of lingual mucous acini (MA) of the
S. scincus lingual body showing positive neutral mucin
reaction. Stain: PAS.

The dorsal surface of the lingual root
bears numerous filiform papillae. Abundant
mucous acini are noted at the lamina propria
(Fig. 10). Mucous cells contents stained dark
with Alcian Blue (AB) staining (Fig. 11), dark
red with PAS, and blue-red with double stains
Alcian Blue (AB) and periodic acid shiff (PAS)
indicating the presence of both acidic and
neutral mucin. Collagen fibres are sparsely
distributed and restricted underneath the
basement membrane of the lingual mucosa
and also appeared as thin and thick bundles
in several directions surrounded the mucous
acini (Fig. 12).

Fig. 10. Photomicrograph of longitudinal section of S.
Scincus lingual Root, showing filiform papillae (FiP),
mucosa (M), lamina propria (LP), mucous acini (MA),
and muscle fibres (MF). Stain: H&E.
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Fig. 11. Photomicrograph of lingual mucous acini (MA) of
the S. scincus lingual root showing strong acidic mucin
reaction. Stain: AB.

" i 1 2 ‘A

Fig. 12. Photomicrograph of a longitudinal histological
section of the dorsal lingual mucosa of S. scincus
showing mucous acini (MA), muscle fibres (MF), and
collagen fibre (head arrows). Stain: Masson
Trichrome.

In U. ornata, two forms of papillae are
detected; broad and conical shape that
distributed over the dorsal surface of the
lingual apex. Excessive Serous secretory
acini are invading the lamina propria layer.
The acini showed a remarkable variation in
their size and disjointed by thin bundles of
connective tissue richly supplied with capillary
vessels. The serous acini cells are short
columnar with ovo-basal densely stained
nuclei, its lumen is wide and filled with their
secretion (Fig. 13). However, the lingual body
epithelium exhibits few taste buds and notable
taste pore. The serous lingual acini contents
have a negative reaction with AB, while gave
red colour with PAS (Fig. 14) as indication of
neutral mucin.
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ornata lingual Apex, showing filiform papillae (FiP),
conical papillae (CP), mucosa (M), lamina propria
(LP), Serous acini (SA), muscle fibres (MF), and
lymphatic space (LPs). Stain: H&E.

The anterior part of lingual root is
covered by tall filiform papillae while
posteriorly, it is decorated by cubical form
aggregation of some blood vessels and
lymphatic cells that invading their core (Fig.
15). The mucous acini are in the root part,
while the serous acini are absent. The
mucous secretions are acidic and neutral
mucin, as reacted by the specific stains (Fig.
16). The collagen fibres are more distinctly
scattered and fill the papillary core (Fig. 17),
and around the serous acini (Fig. 18), as well
as at the connective tissue that surrounded
the mucous acini (Fig. 19). The tongue of the
two-examined species, failed to establish the
presence of elastic fibres by using a different
specific stain (Fig. 20).

Fig. 15. Photomicrograph of a longitudinal histological
section of root lingual mucosa of U. ornata, showing
filiform papillae (FiP), cuboidal papillae (CuP), and
mucous acini (MA), and lymphoid cells (LCs). Stain:
H&E.
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