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SUMMARY: The epithelial cell surfaces of neonatal Wistar rat tongue mucosa were examined by transmission electron microscopic
method. The tissues were fixed by modified Karnovksy solution and embedded in Spurr resin. Thin sections of 90 nm thickness were cut and
examined in the Jeol 1010 transmission electron microscopy. It was revealed that the queratinized squamous epithelial cells of the tongue
mucosa exposed to cadmium presented groupings of numerous bacteriae which are attached to the flat cell membrane surfaces. The coccus
and bacillus are attached to the cell membrane in organized rows or at random, as clearly seen in the TEM images. At high magnification, the
transmission electron microscopic images showed that bacteriae are attached by a fibrillar structures from each other and from epithelial cell
membrane and bacteriae. The control group analysis demonstrated that the cell membrane didn´t show the presence of bacteriae.
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INTRODUCTION

The characteristics of the tongue mucosa using
scanning electron microscopic (SEM) methods are described
in the tongue surface of rat (Yoshioka & Muto, 1976; frog
Rana cancrivora (Iwasaki & Wanichanon, 1993); rat snake
(Iwasaki et al., 1996a, 1996b); turtle (Iwasaki et al., 1996b)
and mouse (Watanabe, 1989). Moreover, the tongue mucosa epithelial cells have been studied in human and animals
by transmission (TEM) and scanning electron microscopy
by Gibbins (1962); Apleton & Tyldesley (1971); Arvidson
(1976); Yoshioka & Muto; Iwasaki & Sakata (1985), Iwasaki
& Miyata (1985); Watanabe (1989); Iwasaki & Wanichanon
(1993) and Iwasaki et al. (1996a, 1996b).
Although few studies of the bacteria adhesion to the
epithelial cell membranes were observed (Barnett, 1973; Brady
et al., 1975; Kimura & Pearsall, 1978; Howlett & Squier, 1980;
Douglas et al., 1981; McCourtie & Douglas, 1981; Tokunaga
et al., 1986, 1990; Watanabe et al., 1997; Motoyama et al., 1999.
*
**
***

This paper shows the presence of groupings of
bacteriae and the adhesion of coccus and bacillus to the flat
epithelial cell membrane of tongue dorsal mucosa of neonatal
Wistar rat treated with cadmium employing transmission
electron microscopy (TEM).

MATERIAL AND METHOD

Neonatal Wistar male rats were used, starting from
the first day of postnatal life, whose mothers received 300
mg of chloride of cadmium for liter of water, throughout
whole lactation. Control animals received a similar volume
of water, without cadmium. The nestlings were sacrified
through anesthetic overdose in the 21º day, and were perfused
using the modified Karnovsky solution, containing 2.5%
glutaraldehyde, 2% paraformaldehyde in a 0.1 M (pH 7.3)
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sodium cacodilate buffer. Then, the tissues were
fixed in the same solution for 12 hours at 4 ºC.
The specimens were postfixed in 2% osmium
tetroxide solution, rinsed in distilled water, and
immersed in 2% tannic acid solution for 1 hour
at room temperature (Murakami,1974).
Then, the tissues were dehydrated in an
increasing series of ethanol and propylene oxide and embedded in Spurr resin. The thick
sections were made in Porter Blum
ultramicrotome using glass knives and stained
with toluidin blue solution for light microscopy
analysis. For thin sections were used
ultramicrotome Ultra-Cut Reichert with diamond
knife. The ultrathin sections were mounted on
200 and 300 mesh grids, counterstained with
uranyl acetate and lead citrate and examined in
transmission electron microscopy Jeol, JSM1010
at 100 kV.

RESULTS

The epithelial cell surfaces of neonatal
Wistar rat tongue mucosa examined by
transmission electron microscope (TEM),
revealed numerous polygonal cells of different
forms and sizes. The keratinized epithelial cell
layer of control animals showed a more regular
disposition (Fig. 1). Several layers of flat cells
are disposed containing cytoplasmic amorphous
material. On the othar hand, the experimental
animals presented flat cellular surfaces showing
the grouping of bacteriae at random (Fig. 2). At
high magnification, on the surface of cell
membranes of experimental animals, the coccus
and bacillus are clearly seen (Fig. 3).
The groupings of the bacteriae are
constituted by numerous coccus and bacillus
(Fig. 3). They are located on the flat epithelial
cell surface of neonatal Wistar rat tongue mucosa. The groupings of bacteriae are usually
attached on the microplicae of the epithelial cell
membranes by a fibrillar structures from each
other and from epithelial cell membrane and
bacteriae (Fig. 3). The fine structure of bacteriae
revelead a meshwork of fibrillar material around
the surface (Fig. 3). The adhesion between the
bacteria is also presented the fibrillar
substances.
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Fig. 1. TEM image of control neonatal Wistar rats tongue revealing the cell
membrane surface. X 7500.

Fig. 2. Treated group. TEM image shows the flat surface of ephitelial cell
revealing numerous bacteriae (arrows). X 3000.
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experimental animals were attached to host
cells, and the adhesuion were made through
an interaction between fine fibrillar material
and the microplicae (Tokunaga et al.,
1986,1990). The adhesion mechanisms
involved in interaction of bacteria with the
epithelium cell membrane must be elucidated
using transmission electron microscopy
images.

Fig. 3. Treated group. TEM image showing the adhesion of coccus (large arrows)
and bacillus (small arrows). X 6000.

DISCUSSION

The epithelial cells showed numerous microplicae and these
aspects are very similar to those reported by Iwasaki & Sakata; Yoshioka
& Muto and Watanabe. The epithelial cell membranes showed
microplicae which are similar to those demonstrated previously by
Arvidson; Iwasaki & Sakata and Watanabe.
The samples of Wistar tongue dorsal mucosa exposed to cadmium
presented several groupings of bacteria which were attached to the
epithelial cell membranes. These characteristics were previously reported
by Brady et al. and Watanabe et al. (1997) revealing that the bacteriae
were attached to the epithelial cell membrane of rat tongue. Our results
demonstrated the adhesion of the microorganisms on the surface of
queratinized epithelial cell membranes by numerous fibrils structure.
However, the penetration of the microorganisms depends on the
localization and the epithelial cell features.
Barnett reported that the proteins of the streptococus may provide
the adherence of the bacteria on the epithelial cell of the filiform and
fungiform papillae.
Our results, the microrganisms on the epithelial cell surface of

In our findings, the rat tongue of
treated animals revealed microrganisms,
usually in coccal form, attached to the surface
of epithelial cells. The process of attachment
of microrganisms to epithelial cell surface
occurred through an interaction between
fibrillar substance and the epithelial cell
membranes as demonstrated in TEM images,
as observed by Tokunaga et al. (1986,1990).
Also, the ultrastructural findings about the
adhesion of Candida albicans were noticed
by Howlett & Squier and Tokunaga et al.
(1986) mentioning the mechanisms of
interaction between Candida albicans and the
epithelium cell surface. However, evidences
suggested that the cell wall protein is the most
important molecule for the Candida adhesion
(Critchley & Douglas, 1987; McCourtie &
Douglas, 1981, 1985). Our data confirmed
that between bacteria surface and the epitelial
cell membrane there are a complex network
of filamentous materials clearly noted by
transmission electron microscopy and in
three-dimensional HRSEM images.
The scanning electron microscopic
observations about the adhesion of Candida
albicans were also described by Howlett &
Squier. The adhesion mechanisms involved
in interaction of bacteria with the epithelium
cell membrane have not been clarified. This
paper do not intend to explain all aspects
involved on the bacteria. Other papers using
differents methods of electron microscopy
must be developed in order to elucidate the
adhesion of the microorganisms on the
epithelial cell surfaces.

ACKNOWLEDGEMENTS

This paper was supported by CNPq.

161

PICOLI, L. C.; LOPES. R. A.; SEMPRINI, M.; SALA, M. A.; OGAWA, K. & WATANABE, I.

PICOLI, L. C.; LOPES. R. A.; SEMPRINI, M.; SALA, M. A.; OGAWA, K. & WATANABE, I. Estudio al microscopio electrónico
de transmisión de la mucosa de la lengua de rata recién nacida con atención especial a las bacterias en la membrana epitelial celular. Int.
J. Morphol., 24(2):159-163-, 2006.
RESUMEN: A través de miscroscopía electrónica de transmisión se examinaron las células del epitelio de la mucosa lingual de
ratas Wistar recién nacidas. Los tejidos fueron fijados en solución de Karnovksy modificada e incluidos en resina Spurr. Se obtuvieron
delgados cortes de 90 nm y se observaron al microscopio electrónico de transmisión Jeol 1010.
Se encontró que las células epiteliales queratinizadas escamosas de la mucosa lingual expuestas al cadmio, presentaron grupos de
numerosas bacterias las cuales estaban fijadas a las superficies de las membranas celulares. Los cocos y bacilos estaban fijados a las
membranas celulares organizadas en pilas o columnas o al azar, como se aprecia claramente en las imágenes obtenidas a través de la
microscopía electrónica de transmisión. Las imágenes mostraron que las bacterias estaban fijadas por estructuras fibrilares desde una a
otra y desde las memebranas de las células epiteliales a las bacterias. El grupo control demostró que en las membranas celulares no era
evidente la presencia de cadmio.
PALABRAS CLAVE: Célula epitelial; Mucosa lingual; Bacteria; Cadmio; Microscopía electrónica de transmisión.
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