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ABSTRACT 
In the present investigation, the histological and histochemical characteristics, as well as the 
ultrastructure of the lingual epithelium of the adult lizard Chalcides ocellatus, were investigated by 
light microscopy (LM) and scanning electron microscopy (SEM). Histological examination revealed 
taste buds and sensory papillae on the tongue tip and on the foretongue. The papillae were covered by 
stratified squamous epithelium and the core of the papillae is penetrated by connective tissues, 
pigment cells and striated muscle fibers. The acinar lingual glands appeared between the lateral sides 
of the papillae with increased number posteriorly.  These glands stained purple with AB-PAS 
dorsally, and pink, with some purple cells, ventrally. SEM observations revealed three different types 
of lingual papillae, which were widely distributed over most dorsal surface of the tongue. The 
epithelial cells covering the surface of each papilla include smooth surface epithelial cells at the 
distal part of the papillae (free border) and cells with microridges interspersed with micropores at the 
intermediate portion of the papillae. Cells with densely distributed tall microvilli bearing 
extracellular mucus were noticed at the proximal portion of the papillae (near the base). Most of the 
surface of the bifurcated part of the tongue was relatively smooth with pitted and wrinkled surfaces 
(characteristic marks of the keratinized epithelium). Also the correlations between the structure and 
function were discussed in details.    
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INTRODUCTION 
 
The tongues of reptiles are structures that are variable in their gross and microscopic 
structure, as well as their functions. Underwood (1971) proposed that feeding and sensory 
functions of the tongue are commonly limited within lizards. While McDowell (1972) 
mentioned that the tongue function is specialized for chemosensory behaviors. In lizards, 
tongue flicking serves to collect chemical particles from the surrounding environment to be 
transferred to the vomeronasal organs (Graves & Halpern 1989). 

Tongue morphology was found to be very important in systematic studies of 
squamates (Schwenk 1986). Moreover, many descriptive studies, using light microscopy, had 
been done on the structure of the tongue surface of reptiles (McDowell 1972; Smith 1984; 
Schwenk 1986; Mohammed 1991a & b; 1992; Attia et al. 1998; Mohammed et al. 1998; 
Wassif & El-Hawary 1998). These studies showed great variety in lingual morphology and 
histology, especially variation in size and shape of the dorsal papillae. Apparently, the 
differences between the tongue surfaces of various reptiles depend on dissimilarities in diet, 
feeding habits and handling of the food in the mouth (Pianka 1986; Mohammed 1987 & 
1992). 

By using scanning electron microscopy marked variations in the architectures of the 
dorsal surface of the tongue were found, (Winokur 1988; Iwasaki 1990; 1992; Delheusy et al. 
1994; Iwasaki et al. 1996; Wassif & El-Hawary 1998; Lemell et al. 2000). Kullaa-Mikkonen 
(1986) mentioned that mechanical stresses modify the surface structure of the superficial 
cells. 

The aim of the present work is to study the morphology, histology and histochemistry 
of the tongue of the adult lizard Chalcides ocellatus, by the aid of light and scanning electron 
microscopy, to reveal the form and function of the tongue with comment on its significance.  
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MATERIALS AND METHODS 
 
Tongues from seven male and four female adult lizards, Chalcides ocellatus were collected 
from Abu-Rawash (thirty kilometers North-West of Cairo). 

For scanning electron microscopy preparations, the tongues were fixed in Karnovsky 
solution (4% paraformaldehyed and 5% glutaraldehyde, pH 7.4). After rinsing in 0.1M 
cacodylate buffer, the samples were postfixed in a phosphate-buffered solution of 1% osmium 
tetroxide at 37° C for 2hr. Samples were treated with 8 N hydrochloric acid at 60° C for 30 
min in order to remove the mucus from the surface of the tissue (Iwasaki et al. 1987). 
Washing, then dehydration in ethanol and critical point drying in carbon dioxide followed. A 
thin layer of gold ion was applied to coat the samples. The specimens were examined by 
JEOL scanning electron microscope (JSM-5400 LV).  

Further samples of tongues were fixed either in acetic alcohol formalin fixatives or in 
Bouin's fluid. Then the fixed samples were dehydrated then embedded in paraffin by 
conventional techniques and serially sectioned at 6µ m.      Bouin’s-fixed samples were 
stained by haematoxylin and eosin and Milligan's trichrome stain (this stain differentiates 
muscle and connective tissue). In addition, acid and neutral mucopolysaccharides were 
visualized together by the Alcian blue at pH 2.6 and periodic acid Schiff’s reagent method 
(AB/PAS) (Humason 1979). Acetic alcohol formalin samples were stained by toluidine blue 
stain to differentiate between sulfated sialomucins (permanent metachromasia) and 
nonsulfated sialomucins (unpermanent metachromasia) (Nasr 1997). General proteins were 
revealed by mercury bromophenol blue (Mazia et al. 1953). 

 
RESULTS 
 
Light microscopic observations: The tongue of the Chalcides ocellatus can be divided into 4 
regions. The anterior part is the tongue tip, which consists of un-papillosed bifurcated apex 
(fig.1), lateral and ventral sides, and a papillosed segment, which lies dorsally at the middle 
portion of the tongue tip (fig.2). The un-papillosed tongue tip is covered by a keratinized 
stratified squamous epithelium. The keratin layer at the dorsal surface is thinner than that at 
the ventral surface (horny pads) (fig. 1). A large core consists of loose connective tissue rich 
in pigment cells that form the center of the bifurcated tongue tip (fig.1). Lymphatic ducts are 
seen in the bifurcated tongue tip and in the fore-tongue (fig. 2). The middle segment of the 
tongue tip is papillosed and covered by short cylindrical-like papillae. Such papillae are 
covered by thin stratified squamous epithelium with a thick layer of keratin (fig, 2A).  
Sensory papillae are seen at this region (fig. 3). Also some papillae are seen bearing taste buds 
at this portion of the tongue (fig. 4). The anterior portion of the tongue appeared black owing 
to the presence of numerous pigment cells in the superficial layers of the connective tissue, 
which penetrated deeply to the lingual muscles at this part (figs. 1-3 and 5).  

The second portion of the tongue is the fore-tongue. This part extends to the 
attachment of the tongue with the buccal floor.  The anterior portion of the fore-tongue is non-
glandular and has short papillae. The covering of these papillae is similar to that described 
previously. Muscle bundles and pigment cells can be seen invading the core of the papillae 
(fig.5).  Caudally the papillae are elongated and attain a scale-like structure. The acinar 
lingual glands gradually appeared between the lateral sides of the papillae (fig 6). The number 
of these glands increased posteriorly and is lined by mucous secreting cells. The cytoplasm of 
these cells is faintly stained with eosin and contained basally located flattened nuclei. 
However, the apical portions of these glands found between the papillae are lined by stratified 
squamous epithelium at the fore and mid-tongue (figs.6&7). A thin sheet of collagenous fiber 
lies beneath the lingual epithelium (fig. 7).  

The posterior-lateral portions of the hind-tongue carry fan-shaped papillae at the 
dorsal and ventral surfaces and scale-like and fungi-form likes papillae near the pharynx. 
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Some papillae are branched. The glands at the hind-tongue open directly between the papillae. 
These papillae are very rich in lingual simple and branched acinar glands (fig. 8). 
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Fig. 1: Vertical section of a 
tongue tip showing the keratinized 
stratified squamous epithelium 
(arrow head) and pigment cells 
(P). 
Fig. 2: Vertical section of a 
tongue tip showing the 
nonpapillosed lateral and ventral 
sides, lymph ducts (L) and the 
papillosed middle segment 
(arrow). (H&E X 40).  
 Fig. 2A: Vertical section of the 
papillosed  tongue tip showing 
keratinized squamous epithelium ( 
arrows ) covering the papillae and 
muscle bundles (M) invading the 
core of the papillae. Pigment cells 
(P) can be seen at the connective 
tissue between the muscle bundles 
(M). ( Milligan’s stain X 200). 
Fig. 3: The papillosed tongue tip 
showing the sensory papillae 
(arrows ). ( H&E X 400). 
Fig. 4: Section  showing the taste 
bud.  (H&E X1000). 
 

 Fig. 5: The most anterior portion of 
the foretongue showing the stratified 
squamous epithelium cover the 
summit of the papillae as well as its 
lateral sides (arrows). (H&E 400).  
Fig. 6: The foretongue posterior to the 
previous section showing the 
appearance of the lingual glands 
(arrows). (H&E X 200). 
Fig. 7: Section of the midtongue 
showing the collagenous connective 
tissue ( c) invaded by the striated 
muscle bundles ( M) at the core of the 
papillae. Note  the neck of the lingual 
gland consists of non- secretory 
stratified squamous epithelium 
(arrow). Also showing mucous cells 
with basally located flattened nuclei 
at the base of the gland. (Milligan's 
stain X400).  
Fig. 8: Section of the hindtongue, 
showing the   thin stratified squamous 
epithelium covering the summit of the 
papillae (thick arrow). Note the 
lingual gland opens directly at the 
surface of the tongue (arrow-head).  
Also showing faintly stained mucous 
cells with basally located flattened 
nuclei (thin arrows). (H &E X 400).  
 

istochemical observations: The mucous cells were negatively stained with bromophenol 
lue. Staining with Milligan’s technique indicated the presence of acid mucopolysaccharides 
n these cells (fig. 7). Staining with AB-PAS revealed that lingual epithelium was negatively 
tained.  The mucous acini at the dorsal surface were stained purple with AB-PAS indicating 
he presence of both neutral and acid mucosubstances (fig.9). The ventral glands were 
omposed of cells which contained pink substances indicative of neutral periodate reactive 
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mucosubstances. However, some cells in the acinar glands also contained purple substance 
(AB-PAS positive), indicating the secretion of a small amount of both neutral and acid 
mucosubstances (fig. 10). A thin layer of AB-PAS stained material was seen over the surface 
of the papillae of the tongue (fig. 9).  The presence of non-sulfated and sulfated sialomucin 
was verified by the use of toluidine blue in the dorsal and ventral glands (figs. 11 & 12).  
SEM observations: By using SEM at low magnification, the tongue of Chalcides ocellatus 
appeared triangular in shape with a slightly bifurcated apex. The pharynx opens near the end 
of the posterior region of the tongue (fig.13). Dorsally the tongue is divided into the tip, the 
fore-tongue, the mid-tongue and the hind-tongue (fig.13). The tongue tip is subdivided into a 
U-shaped portion (the bifurcated part), two lateral portions on each side of the furcated part 
and a median large portion (fig.13). The bifurcated part and the two lateral portions of the 
tongue tips are keratinized but not papillosed. The middle portion of the tongue tip is 
papillosed (figs.13). These papillae increased in size and attained a scale-like appearance 
towards the posterior end of the tongue. The papillae are overlapped and their posterior 
portions are more or less serrated and posteriorly oriented. The hind part of the tongue is 
limited by the opening of the pharynx and consists of two lateral limbs. These limbs bear 
ridge-like papillae laterally and scale like ones near the pharynx (fig.13). Ventrally the tongue 
is attached to the buccal floor by most of its entire length. The ventral surface of the tongue 
carries two horny pads at the tongue tip and ridge-like papillae at the lateral sides of the 
tongue (fig.14). 

Using higher magnification (SEM), the surface of the U-shaped portion of the tongue 
tips is wrinkled and bears a network of micro-ridges, interspersed with micro-pores. The most 
anterior parts of the tongue tip were also wrinkled with parallel and branched microplicae. A 
few pits were seen at this portion. The boundaries between cells are not clear at this area 
(fig.15). At the lateral sides of the tongue tip, near the papillosed portion, the surface of the 
epithelial cells has microvilli with fine granules and anastomosed micro-ridges interspersed 
with numerous micropores (fig.16). The boundaries between cells are more or less clear 
(fig.16). Polygonal depressions can be seen between the cells from which a tuft of microvilli 
with fine granules was projected (fig. 16). These structures may resemble the pores of the 
taste buds. 

 

 Fig. 9: The lingual glands at the dorsal 
surface showing the darkly stained 
(purple) mucous secreting cells by AB-
PAS. Also showing the mucus at the 
surface (arrow head). ( X 400). 
 
Fig. 10: The lingual glands at the ventral 
surface showing pink stained mucous 
secreting cells  and others darkly stained 
purple by AB-PAS. (X 400). 
 
Fig. 11: Metachromasia (Pink) of the 
mucous cells of the lingual glands of the 
tongue before dehydration indicating the 
presence of acid mucous substance. 
Toluidine blue stain. ( X 400). 
 
Fig. 12: Metachromasia (purple)  of the 
mucous cells of the lingual glands of the 
tongue after dehydration indicating the 
presence of sulfated acid mucous 
substance. Toluidine blue stain. (X 400).
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The fore-tongue and the middle segment of the to

shape cobblestone-like papillae separated by clefts. Most
more or less smooth surfaces (fig.17), apart from some
granules. The cells in this part of the papillae possess a
located close to each other, with clear limits between ea
some papillae, a triangular shaped depression was obser
packed processes was projected). This structure is surro
granules. All these structures are surrounded by flat an
borders (fig. 17), which resemble the taste bud. 

Posteriorly, the cobblestone-like papillae increa
appearance. The scale-like papillae or the ridge- like 
intermediate, and proximal portions in relation to the base
lying on the distal part of the papillae (at their free bo
polygonal with prominent borders and more or less 
intermediate portion of the papillae, the cells are flat, poly
of microridges interspersed with micropores (fig.19). The
and the limits between cells are clear (fig.19). Near the
architectures of the cells are similar to that of the previou
larger micropores, thus giving a reticular aspect to the ce
cells are more or less clear (fig. 19A). 

Cobblestone-like cells cover the papillae at the 
tongue. These cells are smaller than that of the aforementi
cells are not clearly defined but appeared as clefts betwe
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 Fig. 13: Scanning electron micrograph 
(SEM) of the dorsal surface of the 
tongue of the lizard Chalcides ocellatus, 
showing the nonpapillosed tongue tip 
(T) and the papillosed fore-tongue (F), 
mid-tongue (M) and hind-tongue (H). (X 
15) . 

00). 

 
Fig. 14: SEM of the ventral surface of 
the tongue showing the two horny pads 
(P), free portion of the foretongue (F), 
the ridge-like papillae (R) at both sides. 
(X15). 
 
Fig. 15: SEM of the dorsal surface of the 
lateral side of the tongue tip (X 500). 
Higher magnification of the epithelial 
cells showing their wrinkled surface 
with many pits (arrows) (X.35
 
Fig. 16: SEM of the dorsal surface of the 
tongue tip near the papillosed portion 
showing polygonal depressions with 
pores of the taste buds (white arrows) 
having microvilli bearing fine granules. 
The adjacent cells have anastomosed 
micro-ridges interspersed with 
micropores (black arrows). (X 3500). 
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apices and their surfaces are richly covered by tall microvilli bearing extracellular mucus 
(fig.20). The openings of some glands were seen between cells (fig. 20).   
 
 

 

Fig. 17: SEM of the dorsal surface of the 
anterior fore-tongue showing  
cobblestone-like papillae bearing a triangular 
pore of the taste bud (white  arrow ). (X 500). 
Higher magnification of the same papillae 
showing a tuft of micro-processes  projects 
from the pore of the taste bud ( black arrow). 
(X 3500). 
Fig. 18: SEM of the dorsal surface of the 
serrated scale like papillae (X 500). Higher 
magnification of the papillae at its free border 
(asterisk) showing the smoothed surface of the 
cells and the prominent borders between cells 
(white arrow).  (X 3500). 
Fig. 19: SEM of the dorsal surface of the 
serrated scale like papillae at the  
intermediate portion of the papillae showing 
the surface architecture of the epithelial cells 
with the presence of small micropores (arrows) 
and the elevated borders between cells(arrow 
heads).  (X 3500). 
Fig. 19A:  SEM of the dorsal surface of the 
serrated scale-like papillae near  
the base showing many large micropores 
(arrows).The limits between cells are not clear. 
(X 3500) 
Fig. 20: SEM of the dorsal surface of the 
papillae of the posterior portion of the 
hindtongue (X 500). Higher magnification of 
the papillae showing cobblestone-like cells of 
different sizes. They have dilated apices and 
their surfaces are richly covered by microvilli  
bearing extracellular mucus (M). Notice the 
opening of the mucous glands (arrows). (X 
3500). 

 
 
 
 
DISCUSSION 
 
The morphology of the tongue in Chalcides ocellatus is characterized by a smooth and 
slightly bifurcated distal portion and by the presence of well-developed papillae on the 
remaining surface of the tongue. This is similar to that described by Wassif & El-Hawary 
(1998) in the tongue of the golden lizard, Eumeces schneideri. In most lizards, the dorsal 
surface is covered with papillae or keratinized scales and has a broad, roughened fractional 
surface for food transport (Smith 1984; Mohammed 1992). 
 Scanning electron microscopy examination was revealed that the dorsum of the 
reptilian tongues is covered by various types of papillae that differ in shape, size, number, 
nomenclature and distribution among different groups (Schwenk 1986; Iwasaki 1990; 1992 ; 
Toubeau et al. 1994; Iwasaki et al. 1996; Wassif & El-Hawary 1998; Lemell et al. 
2000).These differences depend on dissimilarities in diet, feeding habits and handling of the 
food in the mouth (Iwasaki & Miyata 1985; Pianka 1986; Mohammed 1987, 1992). It has 
been reported that in most lizards the papillae are  covered by stratified squamous epithelium 
that differed only in thickness and degree of keratinization (Schwenk 1986; Mohammed 
1991a & b; 1992; Wassif & El-Hawary 1998). This observation is in agreement with the 
present investigation.  

 81



Wassif: Lingual epithelium of Chalcides ocellatus 
 

 

 The posterior limbs of the hind tongue are absent in crocodilians but are present in 
some terrestrial turtles (Bramble & Wake 1985). Well-developed posterior limbs are found in 
Sphenodon (Schwenk 1986) and in Gekkonidae (Mohammed 1991b). In the present report it 
is obvious that the posterior lateral limbs of the hind tongue is similar to the lateral wings in 
Eumeces schneideri (Wassif & El- Hawary 1998) and to the lingual radix in Gekko japonicus 
(Iwasaki 1990) and paired posteriolateral projections (McDwell 1972). Smith (1984) 
speculated that the posterior limbs of squamate tongues serve to push food into the esophagus 
during swallowing. The loss of lingual posterior limbs in reptiles is apparently correlated with 
the absence of lingual food transport and in squamates may also be associated with a greater 
degree of tongue protrusion (Schwenk 1986). 

The results also showed that bifurcated tongue tip is covered by non-papillosed 
epithelium at the dorsal and ventral surfaces. This is similar to that observed in the golden 
lizard Eumeces schneideri (Wassif & El- Hawary 1998); Anguis fragilis (Toubeau et al. 1994) 
Gekko Japonicus (Iwasaki 1990); Anolis carolinensis (Rabinowitz & Tandler 1986) and 
Takydromus tachydromoides (Iwasaki & Miyata 1985). However, in Sphenodon punctatus, 
the anterior region of the blunted tongue is covered with long filamentous papillae (Schwenk 
1986). 

The present LM observations revealed that, the ventral and dorsal surfaces of the 
tongue tip were covered by keratinized squamous epithelium. This is similar to the results of 
Toubeau et al. (1994) and Wassif & El-Hawary (1998) in Anguis fragilis and Eumeces 
schneideri respectively.  

Lingual pigmentation was observed in the anterior portion of the tongue, such 
pigmentation was also revealed in the tongue of the lizard Anguis fragilis (Toubeau et al. 
1994) and the turtle, Malayemys subtrjuga (Winokur 1988). However, in Eumeces schneideri 
there is no evidence of lingual pigmentation (Wassif & El-Hawary 1998).   

SEM examination revealed that the cells at the dorsal surface of the tongue tip are 
wrinkled, pitted and have many anastomosed microridges and microplicae. Kullaa-Mikkonen 
(1986) observed that the fully keratinized epithelial cells have a pitted appearance. 
Rabinowitz & Tandler (1986) mentioned that the cell surface in parakeratinized-stratified 
squamous epithelium is distinguished by the presence of prominent microplications of the free 
surface. Fahrenbach & Knutson (1975) suggested that the microridges and microplications of 
the cornified area protect the surface of the tongue from an abrasive contact with the anterior 
teeth or the substrate during tongue flicking or substrate licking. Toubeau et al. (1994) 
mentioned that the presence of microstructures increases the surface area of the tongue tips of 
Inguis fragilis and may be useful for the pickup and transfer of chemicals into the buccal 
cavity during tongue flicking. 

The anterior bifurcation of the tongue of C. ocellatus is also present in all squamates 
except Dibamidae (Greer 1985). A deep bifurcation was reported in snakes and varanids 
(Oelofsen & Van Den Heever 1979; Attia et al. 1998). The tongue is slightly bifurcated in 
Gekkonidae (Mohammed 1991b), but absent in turtles (Iwasaki 1992), crocodilians (Ferguson 
1981), Sphenodon (Schwenk 1986) and in agamid lizard (Mohammed 1991a). In varanids and 
snakes the bifurcated tongue tip is associated with transmitting of chemicals from the 
environment to the vomeronasal (Jacobson) organ (Oelofsen & Van Den Heever 1979) or 
prey odor discrimination by lizards (Cooper 1998). Thus, the tongue may be considered as an 
accessory organ functioning in conjunction with the vomerolfaction (VNO) to provide 
information regarding sex identification and reproductive status (Schwenk 1986) and is used 
as a prehensile organ during prey capture (Gorniak et al. 1982). Mohammed et al. (1998) 
confirmed that gekkonids use the tongue primarily for food transport and it is specialized for 
chemoreception.  

Taste buds were rarely found on the tongue tip and on the summits of the papillae of 
the fore-tongue of the present lizard. Taste buds are also very rare in Eumeces schneideri 
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(Wassif & El-Hawary 1998). Taste buds occur in the oral and lingual epithelia of crocodilians 
(Ferguson 1981), turtles (Winokur 1988) and squamates (Schwenk 1985).  

Delheusy et al. (l994) mentioned that the role of these taste buds on the anterior 
papillae might be testing the palatability of the prey when contacts with the tongue occur 
during capture. In Acanthodactylus boskianus gustation may be used during mate selection 
(Mohammed 1992). The presence of taste buds on the tongue tip and on the fore-tongue might 
play the same role in C.  ocellatus. 

Nishida et al. (2000) found that the snake sensory papilla represents one of the most 
specialized, compound sensory systems among vertebrates, which may play an important role 
in receiving chemical and mechanical information on prey. Similarly, the presence of sensory 
papillae on the tongue tip might play the same role in C. ocellatus.  

By using scanning electron microscopy, Schwenk (1985) and Rabinowitz & Tndler 
(1986) recognized taste pores as small depressions at the papillae apex. A similar description 
was reported in the present investigation with a tuft of processes project from these 
depressions. Short processes of the clear sensory cells that protrude slightly through small 
pores of the taste buds were reported by Schwenk (1986). 

Schwenk (1985) suggests that the distribution of taste buds on the squamate tongue 
may be related to the availability of suitable epithelium. Kubota & Kubota (1963) stated that 
taste buds are developed only in the epithelial portion that is lined with rich interpapillary 
nerve plexus and continue only in anatomical connection with abundant nerve fibers. Roper 
(1989) mentioned that taste buds are collections of 100 specialized chemoreceptor cells 
embedded in the lingual epithelium and about 90% of the cells in the taste buds are receptor 
cells. 
  The present SEM investigation, revealed three types of cells covering the papillae. 
Anastomosed microridges interspersed with micropores are visible on the surface of almost 
all epithelial cells at the interpapillary portion of the papillae. Toward the base of the papillae 
these microridges are replaced gradually by long microvilli immersed in mucus. This 
observation is similar to that described by Wassif & El-Hawary (1998) in Eumeces 
schneideri. Iwasaki et al. (1987) mentioned that the differences in the pattern of microridges 
on the interpapillar surface might be related to the degree of keratinization of the interpapillar 
epithelium. Fawcet (1981) proposed that microridges and microplicae serve to hold in place a 
layer of mucus, which acts as a lubricant. Microridges might also play a role in binding and 
spreading of mucus on the epithelium (Sperry &Wassersug 1976). Iwasaki (1992) suggested 
that microvilli on the surface of the oral epithelial cells be thought to have almost the same 
function as microridges. It is assumed that both microvilli and microridges may function as a 
supporting structure for food uptake, mastication and swallowing. 

 Use of the light microscope, showed that a collagenous connective tissue sheet lies 
just beneath the epithelium and the center of each papilla is invaded with skeletal muscle 
fibers. Similar observations were noticed in Eumeces schneideri (Wassif & El-Hawary 1998). 
Rabinowitz & Tandler (1986) reported the attachment of the collagenous fibers by 
endomysial fibrils to the surface epithelium at the tips of the papillae. The contraction of the 
muscle will cause either shortening or bending of the papillae. Winokur (1988) suggested that 
these muscles also attached to the base of the mucous glands to squeeze mucus to the surface 
of the tongue. 

The present study showed that the lingual glands lie between the bases of the papillae 
and are abundant in the posterior region of the tongue. The gland cells are faintly stained with 
eosin and negatively stained with bromophenol blue and have flattened nuclei located in the 
basal portion of the cells. Thus, appeared to be mucus-secreting cells.  Similar glands are 
found in Eumeces schneideri (Wassif &El-Hawary 1998), Acanthodactylus boskianus 
(Mohammed 1992) and in iguanid lizards Oplurus cuvieri (Delheusy et al. 1994). These 
numerous mucous glands are observed in Sphenodon and terrestrial tortoises (Schwenk 1986; 
Winokur 1988). The secretion of large amounts of mucus acts as a lubricant that facilitates 
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food movements, transport and swallowing (Winokur 1988; Mohammed et al. 1998). These 
mucous cells are strongly positive AB-PAS. Since the buccal cavity is the first protective 
barrier, it is believed that its acid mucosubstances might act as an antibacterial protection as in 
the nasal cavity of the mouse ( Larochelle & Martineau-Doize 1991). Despite the submersion 
of the lizard under the sand, the animal spends considerable time with its anterior portion of 
the tongue exposed to the air and associated microorganisms. The acid mucus may discourage 
the growth of microorganisms that are usually found in abundance on most external surface of 
these lizards. 

In conclusion, the present study revealed that the dorsal surface of the tongue of 
Chalcides ocellatus is covered with papillae and so has a broad, roughened fractional surface 
for food transport. There are two posterior limbs that serve to push food into the esophagus 
during swallowing. Microridges and microplicae found on the cell surfaces of the tongue tip 
serve to hold in place a layer of mucus, which acts as a lubricant. The presence of 
microstructures increases the surface area of the tongue tip and may be useful for the pickup 
and transfer of chemicals into the buccal cavity. The presence of taste buds and sensory 
papillae on the anterior portion of the tongue may test the palatability of the prey when 
contacts with the tongue occur during capture and may play an important role in receiving 
chemical and mechanical information on prey. Both microvilli and microridges, found on the 
cell surfaces of the papillae, may function as a supporting structure for food uptake, 
mastication and swallowing. The secretion of large amounts of mucus acts as a lubricant that 
facilitates food movements, transport and swallowing. In C. ocellatus the tongue is an 
important organ for secretion fluids into the oral cavity and this moist tongue is also useful for 
catching food. As the buccal cavity is the first protective barrier, the investigator proposed 
that acid mucosubstance might be acts as an antibacterial protection. 
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  الملخص العربي

 
  )سقنقوريات (التركيب الدقيق لطلائية لسان الدفان الكبير البالغ

 
  إقبال تادرس واصف

 
    جامعة أسيوط- كلية العلوم –قسم علم الحيوان 

 

ان الكبير البالغ فى هذا البحث تم دراسة الصفات النسيجية والنسيجية الكيميائية وكذلك الصفات الدقيقة لطلائية لسان الدف

ولقد وجد أن لسان الدفان الكبير مثلث الشكل وصغير ومسطح . وذلك باستخدام المجهر الضوئى والالكترونى الماسح

وعند الفحص بالمجهر الضوئى وجد أن قمة اللسان المشقوق . وله طرف حر أسود مشقوق شقا صغيرا أملس نسبيا

وباقى . لك الحلمات اللسانية على الجزء الأمامى من اللسان الأمامىتكون مغطاة بطلائية حرشفية مركبة قرنية وكذ

توجد بين الحلمات غدد حويصلية بسيطة أو بسيطة متفرعة ذات إفراز .  اللسان يكون مغطى بطلائية حرشفية مركبة

طيب التجويف مخاطى حامضى ، هذا الإفراز الحامضى قد يلعب دوراً فى مقاومة البكتيريا والميكروبات علاوة على تر

كما وجد عدد قليل من براعم التذوق على الجزء الأمامى من . الفمى مما يسهل عملية تحريك الطعام ونقله وابتلاعه

اللسان وكذلك وجدت حلمات حسية ، مما يوضح أن طرف اللسان المشقوق قد يلعب دورا هاما فى نقل الروائح والشم 

ة من الألياف العضلية الهيكلية فى قلب الحلمات التى تؤثر على حركتها كما اتضح أيضاً وجود فسائل رأسي. الثانوى

  .وعصر الغدد المخاطية وكذلك وجدت خلايا صبغية فى هذه المنطقة

وعند الفحص بالمجهر الإلكترونى الماسح وجدت ثلاث أنواع من الحلمات اللسانية مغطية لسطح اللسان ، 

ة اللسان الأمامى والتى تتحول تدريجيا إلى الحلمات الحرشفية المسطحة على الحلمات اللسانية شبه أحجار البناء مغطي

اللسان المتوسط والتى تتحول تدريجيا إلى الحلمات الحرشفية الطويلة والمتجهة إلى الخلف على الجزء الأوسط من 

 فيكون مغطى بالحلمات "بالطرف الخلفى للسان" أما الجزء الجانبى من اللسان الخلفى والذى يعرف . اللسان الخلفى

وعند استخدام القوى الكبرى وجد أن معظم الطرف الأمامى المشقوق يكون مغطى . شبيهة بالتلال المتجمعة والمتزاحمة

وهى خلايا ذات . وكذلك وجدت ثلاثة أنواع من الخلايا على الحلمات. بخلايا ذات سطح مجعد به العديد من الحفر

وخلايا سطحها به العديد من التلال والتضاريس الدقيقة ) طرف الحر من الحلمة ال( سطح أملس على قمة الحلمات 

المتشابكة وبينها ثقوب دقيقة منتشرة على سطح الخلايا الطلائية الموجودة فى وسط الحلمة ، وتكون الحدود الفاصلة بين 

وجدت على اسطح خلاياه ) القاعدةجهة (أما في الجزء القريب من الحلمة . الخلايا واضحة جليا في هاتان المنطقتان

أما الحلمات الموجودة على اللسان الخلفي . ثقوب دقيقة كثيرة مقارنة بالمنطقة السابقة والحدود بين الخلايا غير واضحة

فإن سطحها يكون مغطى بخميلات دقيقة طويلة والحدود بين الخلايا غير واضحة نظرا لارتفاع الخميلات الدقيقة 

ويعتقد أن هذه التلال والخميلات الدقيقة تلعب . تزداد الغدد الإفرازية كلما اتجهنا ناحية اللسان الخلفي, المغطاه بالمخاط

كما تبين من البحث أن الحلمات اللسانية تقوم بوظيفة , دورا هاما في إستبقاء ونشر السائل المخاطي على سطح اللسان

 . أساسية في عملية أخذ الطعام ونقله وإبتلاعه
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