Morphological and Histological Description of
theTongue in the Frog Rana ridibunda
Entidhar Mohammed Mnati, Baydaa Hussain Mutlak and Iman Sami Al-Jumaily

Morphological and Histological Description of the Tongue in the Frog Rana
ridibunda
Entidhar Mohammed Mnati, Baydaa Hussain Mutlak and Iman Sami Al-Jumaily
Department of Biology,College of Education,Baghdad University
Received 8 May 2013 ; Accepted 15 January 2014

Abstract
The structure of the lingual epithelium of the frog Rana ridibunda contains two types of
papillae which are belived to function in gustation and in the secretion of salivary fluid.
Filiform papillae are compactly distributed over nearly the entire dorsal surface of the tongue,
and fungiform papillae are scattered a monge the filiform papillae.The each types of papillae
are covered with pseudo stratified columnar epithelial tissue with goblet cells and a few
ciliated cells.
The venteral surface of the tongue is lined by a simple epithelial with the presence of goblet
cells and no papillary surface. The connective tissue of the lamina propria contained large
number of glandular structure, deeply there are bundles of skeletal muscle fibers and the
cartilaginous or bone skeleton are abesent in the tongue.
The purpose of this study was to clarify the morphological and histological structure of the
lingual epithelium of Rana ridibunada.
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Rana ridibunda اﻟﻮﺻﻒ اﻟﻤﻈﮭﺮي واﻟﻨﺴﺠﻲ ﻟﻠﺴﺎن ﻓﻲ اﻟﻀﻔﺪع اﻟﺸﺠﯿﺮي
اﻧﺘﻈﺎر ﻣﺤﻤﺪ ﻣﻨﺎﺗﻲ و ﺑﯿﺪاء ﺣﺴﯿﻦ ﻣﻄﻠﻚ و اﯾﻤﺎن ﺳﺎﻣﻲ اﻟﺠﻤﯿﻠﻲ
ﺟﺎﻣﻌﺔ ﺑﻐﺪاد/ ﻛﻠﯿﺔ اﻟﺘﺮﺑﯿﺔ ﻟﻠﻌﻠﻮم اﻟﺼﺮﻓﺔ/ﻗﺴﻢ ﻋﻠﻮم اﻟﺤﯿﺎة

اﻟﺨﻼﺻﺔ
َ  ﻧﻮﻋﯿﻦ ﻣﻦ اﻟﺤﻠﯿﻤﺎت واﻟﺘﻲ ﯾﻌﺘﻘﺪ ان ﻟﮭﺎ دور اRana ridibunda

ﺗﺤﻮي ظﮭﺎرة اﻟﻠﺴﺎن ﻓﻲ اﻟﻀﻔﺪع اﻟﺸﺠﯿﺮي ﺟﻨﺲ
.ﻣﮭﻤﺎ َ ﻓﻲ اﻟﮭﻀﻢ واﻓﺮاز ﺳﺎﺋﻞ اﻟﻠﻌﺎب

 ﯾﻐﻄﻰ ﻛﻼ اﻟﻨﻮﻋﯿﻦ ﻣﻦ. ﺗﻨﺘﺸﺮ اﻟﺤﻠﯿﻤﺎت اﻟﺨﯿﻄﯿﺔ ﺑﺸﻜﻞ ﻛﺎﻣﻞ ﻋﻠﻰ اﻟﺴﻄﺢ اﻟﻈﮭﺮي ﻟﻠﺴﺎن وﺗﺘﺒﻌﺜﺮ ﺑﯿﻨﮭﺎ اﻟﺤﻠﯿﻤﺎت اﻟﻔﻄﺮﯾﺔ
اﻟﺤﻠﯿﻤﺎت ﺑﻨﺴﯿﺞ ظﮭﺎري ﻋﻤﻮدي ﻣﻄﺒﻖ ﻛﺎذب ﺣﺎوي ﻋﻠﻰ ﺧﻼﯾﺎ ﻛﺄﺳﯿﺔ واﻟﻘﻠﯿﻞ ﻣﻦ اﻟﺨﻼﯾﺎ اﻟﻤﮭﺪﺑﺔ ﻓﻲ ﺣﯿﻦ ﯾﻐﻄﻰ اﻟﺴﻄﺢ
.اﻟﺒﻄﻨﻲ ﺑﻨﺴﯿﺞ ظﮭﺎري ﺑﺴﯿﻂ ﺣﺎوي ﻋﻠﻰ ﻧﺴﺒﺔ ﻛﺒﯿﺮة ﻣﻦ اﻟﺨﻼﯾﺎ اﻟﻜﺄﺳﯿﺔ وﻓﺎﻗﺪا َ ﻟﻠﺤﻠﯿﻤﺎت اﻟﻠﺴﺎﻧﯿﺔ
ﯾﺤﻮي اﻟﻨﺴﯿﺞ اﻟﻀﺎم ﻟﻠﺼﻔﯿﺤﺔ اﻻﺻﯿﻠﺔ ﻋﻠﻰ ﻋﺪد ﻛﺒﯿﺮ ﻣﻦ اﻟﺘﺮاﻛﯿﺐ اﻟﻐﺪﯾﺔ وﺗﻤﺘﺪ ﻋﻤﯿﻘﺎ َ ﻣﻨﮭﺎ ﺣﺰم ﻣﻦ اﻻﻟﯿﺎف اﻟﻌﻀﻠﯿﺔ
.اﻟﮭﯿﻜﻠﯿﺔ وﻟﻢ ﯾﻼﺣﻆ وﺟﻮد اي ﺗﺮاﻛﯿﺐ ﻏﻀﺮوﻓﯿﺔ او ﻋﻈﻤﯿﺔ ﻓﻲ اﻟﻠﺴﺎن
Rana

ان اﻟﻐﺮض ﻣﻦ اﻟﺪراﺳﺔ اﻟﺤﺎﻟﯿﺔ ھﻮ ﺗﻮﺿﯿﺢ اﻟﺘﺮﻛﯿﺐ اﻟﻤﻈﮭﺮي واﻟﻨﺴﺠﻲ ﻟﻈﮭﺎرة اﻟﻠﺴﺎن ﻓﻲ اﻟﻀﻔﺪع ﻣﻦ ﺟﻨﺲ
.ridibunda

Introduction
A true tongue ,which has voluntary muscle and is movable found in amphibian animals (1).
The feeding mechanism is clearly an important factor that detemines the success of adaptation
of vertebrates to their environment and of their persistence through procreation (2).
There have been many studies on the lingual tast organs or the sensory papillae of
anurans(3,4,5). However , of these reports , only a few described the lingual epithelium other
than the sensory organs (3,6). In particular , histological aspects of the lingual dorsal
epithelium of anurans have almost completely ignored.
The amphibian tongue containes two types of papillae which are belived to function in
gustation and in the secretion of salivary fluid. Filliform and fungiform papillae are
distributed on the dorsal surface of the anuran tongue(7).
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Many studies showed that the tongue of Rana composed of filiform and fungiform papillae ,
these papillae are variable relative proportion in different species(8,9)
The dorsal surface of the tongue of the bull frog, Rana catesbeiana , has simple columnar
epithelium with a few ciliated cells and goblet cells and the entire surface is coverd with
numerous filiform papillae and a few fungiform papillae (10).
The purpose of the present study was to clarify the groos and histological structure of the
lingual epithelium of Rana ridibunda in Iraq and to compare the results to those for Rana.

Materiales and methods
Tongue from five male and five female adult frogs, Rana ridibunda were used in the present
study .These frogs were collected from the area around the city of Baghdad.
Samples were fixed in the 10% formaldehyde for 48 hour or Bouin,s fluid for 24 hour at
room temperature and later submitted to the dehydration process in a series of ethanol at
increasing concentration (70-100%) and embedded in paraffin wax(11).
Histological slides of thickness of about 6µm were stained routinely with heamatoxylineosin in order to determination the type of the lingual epithelium.
The selected sections were examined with light microscope (Kruss-Germany) and
photographed with digital camera (Sony 14.1MP).

Results
The tongue of Rana ridibunda is flat and round in shape with bilateral anterior process. The
posterior part of the tongue is fixed to the mandibular mucosa and when the tongue sticks out
from the opened mouth, the anterior process reverse and come out (Fig.1).
The dorsal mucosa of the tongue was seen to be composed of filiform and fungiform
papillae. The filiform papillae were somewhat smaller than the fungiform papillae , however,
the number was larger than that of fungiform papillae (Fig.2).Some of fungiform papillae
were branched (Fig.3).
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The shape and size of filiform papillae are almost constant. The height of papillae is 2.32µ,
the diameter of the median shaft is 1.2µ , while the height of fungiform papillae is 3.25µ ,the
diameter of the head is about 2.2µ and the neck portion is about 1.22µ.
Each papillae are composed of epithelium and connective tissue of lamina propria, and
covered with pseudo stratified columnar epithelial tissue. It was observed that the epithelium
of the papillae was composed of several kinds of cells: columnar cells, mucous cells (goblet
cells), basal cells and a very small number of ciliated cells were distinguishable, the taste buds
could not see within this epithelium (Fig.4,5).
The large portion of the epithelium was composed of columnar and mucous cells , each cell
rested on the basal lamina and apical portion of many of these cells reached the free surface
and the nuclei were located basally. A high proportion of mucous cells were located between
the columnar cells and were seen particularly in the upper area of the filiform papillae, a large
part of the cytoplasm of mucous cells was filled with mucus while the flatted nuclei were
located in the basal part (Fig.6).
Ciliated cells were scattered among the columnar cells and occupied about 5% of the
filiform papillae epithelium, the ciliated cells had cilia on their free exterior surface while the
nucleus was located basally.
The ventral surface of the tongue is lined by simple epithelium with the presence of the
goblet cells and no papillary surface (Fig.7). Just beneath the lingual papillae, large number of
glandular structure are distributed within the lamina propria, the connective tissue penetrated
deeply into the area that surrounds the glandular structure and the center of each papillae
(Fig.8)
The bulk of the tongue consists of bundles of striated skeletal muscle *species (Fig.8).
There were no histological differences between males and females with regard to the present
results.
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5mm

Figure 1:Morphology of the tongue of the frog Rana ridibunda

*

Figure 2: Dorsal surface of the tongue showing filiform ,fungiform papilla,
Some of the fungiform papillae are branched
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Figure 3: Dorsal surface of the tongue showing branched fungiform papillae.

Le

Lp
Figure 4: The filiform papillae lined with pseudo stratified columnar epithelium (Le),
the connective tissue of lamina propria(Lp) penetrated the center of the papilla
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Lp

Le

Figure 5: The fungiform papillae lined with pseudo stratified columnar Epithelium (Le)
and the connective tissue of the lamina propria (Lp) penetrated the center of the papilla.

Figure 6: The lining epithelium of the lingual papillae showing that the Large part of the
epithelium consist of columnar cells( ) ,and Mucous cells ( ).
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Lp

Figure 7: The ventral surface of the tongue showing the lining epithelium
With goblet cells(

G

), lamina propria(Lp).

Sm

Figure 8: Section in the tongue showing the large number of the glandular
Structure (G) and bundles of striated muscles (Sm)
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Discussion
Anuran tongue play an important functional role in the uptake of food, in the sense of taste
(12), and in the secretion of mucus (3). In mammals, tongues function mainly as the organ
used for uptake of food and for the senses of taste, and are not so important for secretion of
mucus. Salivary glands are the main mammalian organs which serve this function.
Furthermore, in a few species of reptiles (13), mucous glands are located in restricted area of
the tongue, and the taste organs are located on various areas of the oral mucosa ,Thus , it
seems that there may be variations in the function and structure of the tongue based on the
evolution of animals(14).
The tongue of R. ridibunada contains two types of papillae which are filiform and
fungiform papillae, the filiform papillae are compactly distributed over nearly the entire
dorsal surface , while the fungiform are scattered among the filiform papillae and some of
fungiform papillae are branched , similar papillae have been observed in R. concrivora (7),R.
catesbeiana (6,10 ) and

R. rugosa (9) but significantly different from those of Bufo

japonicas (4).
In mammals, almost all of the lingual epithelium is composed of stratified squamous
epithelium, and various degrees of keratinization of the epithelium have been observed in
some areas (13) .By contrast , no keratinization of any sort could be recognized in the lingual
epithelium of the frogs. Instead, the epithelium was composed of several kinds of cells:
electron dense granular cells, mucous cells, ciliated cells and other cells(1,4).
The present study showed that the epithelium of two types of papillae are pseudo stratified
columnar epithelium, these epithelium is composed of several types of cells: columnar cells,
mucous cells , basal cells and a small numbers of ciliated cells, these observation imply that
the lingual dorsal epithelium of Rana may be composed of cells that are morphologically
rather similar to the epithelial cells in the trachea of mammals (7,15).
The present study also indicated that a large part of the epithelium consists of mucous cells.
This suggests that the epithelium of frog tongue may be more important in the secretion of
mucus (4). Each papillae are composed of epithelium and connective tissue of lamina propria,
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furthermore, the glandular structures which are analogous to the lingual glands of mammals,
were observed under light microscope in the lamina propria beneath the filiform papillae.
These results demonstrated that the lingual dorsal mucosa of the frog is the main organ for the
secretion of mucus (8).
From the results of the present study and previous observations, we are able to recognize
that the lingual epithelium of frog is devoid of keratinization and contained a large amount of
mucous cells which probably plays the production of salivary fluid which suggest that the
tongue of frog could help both to catch food and to moisten it.
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