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UNUSUAL CELL TYPES IN THE DORSAL LINGUAL
EPITHELIUM OF THE FROG, RANA RIDIBUNDA
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Stratified squamous epithelium covers the

Objectives: We investigated uftrastructural features of electron-dense granular celfs,
mucus and diliated cells located in the dorsal lingual epithelium of Rana ridibunda
recently. Within this epithelium, in addition to these cells, there were several kinds of
celfs. In the present study we investigated electron microscopic features of these cells.
Materials and methods: Six frogs were used in this study. Anterior parts of their
tongues were excised and cut into small pieces. These were fixed in 3% gluteraldehyde
and 0.1% osmium tetroxide. . Specimens were dehydrated in acetone and embedded in
Araldide CYZ212. Ultrathin sections stained with uranyl acetate and lead citrate were
examined in an JEOL-1005X electron microscope.

Results: Mitochondria rich-cells, electron-lucent clear cells and plazma cells were
observed within the dorsal lingual epithelium of Rana ridibunda. Mitochondria-rich cells
contained many mitochondria and glycogen granules in their cytoplasm and long
microvilli on their free surface. We concluded that cuboid cells that contained a large
nucleus, well developed granular endoplasmic reticulum and many lysosomes in their
cytoplasm were macrophages. In addition to these cells, many plasma cells which
originated from connetive tissue were located within the epithelium.

Conclusion: All the cells which we observed within the dorsal lingual epithelium of
Rana ridibunda are unusual cell types for the dorsal lingual epithelium of mammals.
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Rana ridibunda’nin dorsal lingual epitelinde olagan disi hiicre tipleri

Amac: Daha dnceki bir ¢alismamizda Rana ridibunda’mn dorsal lingual epitelinde yer
alan elektron yogun graniiflii  hiicrelerin, mukus hiicrelerinin  ve silli - hiicrelerin
ultrastriiktiirel dzelliklerini incelemistik. Epitelde bu hiicrelerden baska bir ka¢ hiicre tiird
daha bulunmaktaydr. Calismamizda bu  hicrelerin - elektron mikroskopik Ozelfikleri
incelendi.

Materyal ve metot: (alismada alti adet kurbada kullamidi. Dillerinin dn bélimieri
gikanlarak kigclk parcalara ayriladl. Parcalar %37k gluteraldehit ve %17k osmium
tetroksitle fikse edildi. Asetonla dehidrate edildikten sonra Araldid CYZ212%ye gomiildii.
Uranil asetat ve kursun sitratla boyanan ince kesitler JEOL-1005X elektron mikroskopta
incelendi.

Bulgular: Rana ridibunda’min dorsal lingual epitelinde mitokondriden zengin hiicreler,
élektron-liisent seffaf hiicreler ve plazma hiicreleri izlendi. Serbest yiizeylerinde uzun
mikrovillusiar bufunan mitokondriden zengin hiicrelerin sitoplazmalarinda bol mitokondri
ve glikojen bulunmaktayd. Genis nikleusuu, iyi  gelismis graniler endoplazma
retikufumu ve lizozomlar olan kiiboid sekilli hiicrelerin makrofaj oldugu sonucuna varidi.
Bu hiicrelere ilaveten epitelde bag dokusundan kaynakianan pek ¢ok plazma hiicresi yer
almaktayd.

Sonug: Rana ridibunda’min dorsal lingual epitelinde gdzlemledigimiz biitin bu hiicreler
memelilerin lingual epitelinde bulunmayan hiicre tipleridir.

Anahtar kelimeler: Kurbada, dorsal lingual epitel, elektron mikroskopi

irregular, branching papillae in the dorsal

surface of the tongue in mammals.>? Many
features of this epithelium which are closely
related to the environmental conditions, varies
in the members of different genus and species.
In our previous study, we reported undulant,
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lingual surface of the frog, Rana ridibunda
which were not similar to any of the lingual
papillae in mammalian tongue. These papillae
were lined by pseudostratified columnar
epithelium instead of stratified squamous one.
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We investigated electron microscopic features
of the granular, mucus and ciliated cells
located in this epithelium(unpublished data).
In addition to these cells, we observed
mitochondria-rich cells, electron-lucent clear
cells and plasma cells within this epithelium. In
the present study, we investigated electron
microscopic features of these unusual cell

types.
MATERIALS AND METHODS

Six frogs (three male and three female) were
used in the present study. The animals were
killed by decapitation and the anterior parts of
their tongues were excised and cut into pieces.
These were fixed in 3% gluteraldehyde
buffered with 0.2 M NaH2PO4+NaHPO4
(pH=7.2-7.3), and postfixed in 0.1% osmium
tetroxide buffered with 0.2 M
NaH2PO4+NaHPO4 (pH=7.2-7.3). Specimens
were dehydrated in acetone and embedded in
Araldite CY 212. Semithin sections were
studied with toluidin blue. Ultrathin sections
were stained with uranyl acetate and lead
citrate and examined in an JEOL-100SX
electron microscope.

RESULTS

The pseudostratified columnar epithelium
covering the lingual papillae was composed of
different cell types. By light microscope, some
granular and nongranular cells were
distinguishable(Figure 1).

The large portion of the epithelium was
composed of granular, mucus and ciliated
cells. In addition to these cells, on rare
occasion, columnar cells which lacked electron-
dense granules, mucus granules, vacuoles and
cilia were observed within the epithelium. In
the cytoplasm of these cells, a large number of
mitochondria, free ribosomes and glycogen
particles were scattered. Nuclei were generally
irregular in shape. There were some electron-
dense small bodies in the cytoplasm(Figure 2).
Microvilli on the free surfaces of the cells were
well developed.

Cuboidal cells with clear cytoplasm were visible
by light microscope. These cells were located
just above the basal membrane, thus their
apical side did not reach the free surface of
the epithelium. Some of these cells contained
electron-dense granules (Figures 1,2). Rough
endoplasmic reticulum was generally well-
developed and was not usually organized as
parallel tubules. The elements of endoplasmic
reticulum contained a fine granular material

(Figures 3-6). Golgi apparatus was well-
developed (Figures 3-5). Mitochondria,
ribosomes and many lysosomes were

distributed in the cytoplasm (Figures 3-5). The
nucleus membrane surrounding the irregular
nucleus was indented and perinuclear space
was distended (Figures 5,6). The contents of
the lysosomes were heterogeneous (Figure 3-
5).

Figure 1.
composed of different cell types covers the lingual papillae.
Some granular and nongranular cells are distinguishable. Lamina
propria containing many blood vessels is observed beneath the
epithelium. Cuboidal cells with clear cytoplasm are clearly
visible(arrows). A plasma cell can be distinguishable(p). Toluidin
bluex40.

The psudostratified columnar epithelium(E)

Turgut Ozal Tip Merkezi Dergisi 7(2):2000

150

Figure 2. Mitochondria-rich cell which lacks electron-dense
granules, mucus granules and vacuoles is observed. In the
cytoplasm of these cells a large number of mitochondria(m) and
glycogen particles(arrows) are scattered. Nucleus is irregular in
shape. There are some electron-dense small bodies(double
arrowhead) in the cytoplasm. Uranyl acetate and lead
citratex15.000.
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Figure 3. Cytoplasm of the electron-lucent, clear cell. A well-
developed rough endoplasmic reticulum(Er) and Golgi
apparatus(Ga) are seen. The elements of endoplasmic reticulum
contains a fine granular material. Mitochondria(m), ribosomes and
many lysosomes(Ly) are distributed in the cytoplasm. The
contents of the lysosomes are heterogeneous. Uranyl acetate and
lead citratex15.000.

Figure 5. Cytoplasm of the electron-lucent, clear cell. The nucleus

membrane surrounding the irregular nucleus is indented and

perinuclear space is distended(arrow). There are elements of rough
endoplasmic reticulum(Er), a Golgi apparatus(Ga), mitochondria(m)
and lysosomes(Ly) in the cytoplasm. The contents of the lysosomes
are heterogeneous. Uranyl acetate and lead citratex8.000.
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Figure 7. A plasma cell(P) between the granular(G) and mucus
cells(M) is observed. Uranyl acetate and lead citratex3.000.

A small number of plasma cells which
originated from the connective tissue were
seen within the epithelia (Figure 7).
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Figure 4. Cytoplasm of the electron-lucent, clear cell. Rough
endoplasmic reticulum(Er), Golgi apparatus(Ga),
mitochondria(m) and lysosmes(Ly) are observed near the
nucleus. The contents of the lysosomes are heterogeneous.
Uranyl acetate and lead citratex15.000.

Figure 6. Cytoplasm of the electron-lucent, clear cell. The
nucleus membrane surrounding the irregular nucleus is indented
and perinuclear space is distended(arrow). There are elements of
rough endoplasmic reticulum(Er), mitochondria(m) and ribosomes
in the cytoplasm. Uranyl acetate and lead citratex6.000.

There were no histological differences between
males and females with regard to the present
results.

DISCUSSION

The cells that lack electron-dense granules,
mucus granules and cilia were reported to be
located in the dorsal lingual epithelium in Rana
catesbeiana, Rana cancrivora and Bufo
Japonicus.>® These mitochondria-rich cells may
very likely be the same kind of cells found in
the epidermis of amphibian. The mitochondria-
rich cells of amphibian skin have been
implicated in the mechanism for passive
chloride conductance of chloride ions across
the skin.>® In fish, the active secretion of
chloride is carried out by the chloride secreting
cells of the opercular epithelium.? Thus, we
suggest that, mucosal epithelium of Rana
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ridibunda tongue plays a similar role to that of
the skin in the passive conductance of chloride
ions. The numerous mitochondria in the
cytoplasm may function in supplying energy
for active ionic exchange. Mitochondria-rich
cells have also been recognized in the skin of
Xenopus that live under conditions of high
salinity. These cells may be involved in the
elimination of  bicarbonate  and in
osmoregulation because of their capacity to
cells are variable in number in different genus
and species of the frog.>”

In addition to these cells, we observed
electron-lucent, clear cells in the epithelium.
These cells contained a well-developed rough
endoplasmic reticulum, a Golgi apparatus and

many lysosomes in their cytoplasm. The
nuclear membrane was indented and
perinuclear space was distended. We

suggested that these cells were macrophages.
Macrophages are normally absent in the
epithelium in mammals. They are observed in
the dorsal lingual epithelium in Rana
cancrivora.’

Plasma cells located just above the basal
membrane have been observed in the dorsal
lingual epithelium of Rana Rana catesbeiana.’
These cells are not present in mammalian
epithelium.
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transport ions.* The crab-eating frog, Rana
cancrivora lives in mangrove swamps of high
salinity, an environment that is significantly
different from the freshwater environments
that are typical of habitats of other species of
Rana (Rana ridibunda, rugosa, catesbeiana.
These differences might be expected to affect
the fine structure of the lingual epithelium.
Mitochondria-rich cells and the other types of

In conclusion, we observed mitochondria-rich
cells, macrophages and plasma cells in the
dorsal lingual epithelium of Rana ridibunda. All
of these cells are unusual cell types for the
dorsal lingual epithelium of the mammals. To
the best of our knowledge, this is the first
ultrastructural study about the dorsal lingual
epithelium of Rana ridibunda.
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