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SUMMARY: In the present paper were analysed the three-dimensional characteristics of the interface epithelium-connective
tissue surface of finger prints of Cebus apella monkey employing the scanning electron microscopic methods. The connective tissue core
(CTC) and epithelial papillae were examined verifying the three-dimensional configuration of the tissue projections. The samples were
fixed in Bouin solsution for histologic preparations and in modified Karnovsky for examine to observe in scanning electron microscopy.
After treatment in the 10% NaOH solution during 3 to 5 days, the surface of finger prints revealed a distribution of CTC of lamina propria
in situ showing original three-dimensional SEM images. The linear and circular dispositions CTC, and the furrows were clearly identified.
Each pointed papilla presented a large base and longitudinal disposition of thick collagen fiber bundles and in some areas with a complex
reticular formations. The longitudinal furrows between the pointed papillae exhibited a dense layer of connective tissue and showed only
low CTC or laminar in shape. The presence of numerous foramina of sweat gland were noted in three-dimensional SEM images.
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INTRODUCTION

The histological and ultrastructural observations of
connective tissue core (CTC) of lamina propria of mucosae
have been reported by several authors. The CTC structure
of human tongue was studied by Horstmann (1954) using
light microscopy. Kobayashi et al. (1987) reported the threedimensional aspects of the CTC of the neonatal dogs, after
treatment in HCl solution in order to explore the CTC,
concluding that the CTC of filiform papillae present a
elliptical protrusion and in the fungiform papilla a round in
shape. Also, Kobayashi (1990) revealed that the lingual
mucosa of guinea pig present numerous projections of CTC
formed by three or more stick´s protrusions in shape. The
large and small conical papillae and ducts of salivary gland

were noted in the posterior region of tongue. The three-dimensional architecture of CTC in lamina propria of rat soft
palate were demonstrated by Nakano (1992). Kobayashi
(1992) reported the architecture of CTC lingual papillae of
Tupais glis observing that the CTC of filliform papillae
showed a human hand and of the fungiform in colunar form.
Iwasaki et al. (1992) demonstrated the structures of interface epithelium-connective tissue of turtle´s tongue (Clemmys
japonica). Watanabe et al. (1992) showed the structures of
lingual mucosa Dasypus novemcinctus mentioning that the
CTC presented in form finger tips. Misumi & Akiyoshi
(1984) evidenciated the CTC of human finger prints detecting
the papillae in rows and of different sizes.
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The aim of present paper is to demonstrate the
characteristics of interface epithelium-connective tissue of
finger prints of monkey Cebus apella, using scanning
electron microscopic method.

MATERIAL AND METHOD

In then present study were used the palmar skin of
five monkeys Cebus apella. The animals were anesthetized
by intraperitoneal injection of pentobarbital sodic and
perfused with the modified Karnovsky solution containing
2.5% of glutaraldehyde, 2% paraformaldehyde in sodium
phosphate buffer at 0.1M (pH 7.4). For light microscopy
sections, the specimens were fixed in Bouin solution during
8hs and embedded in Paraplast resin. Thick sections of 6
micrometers were mounted and stained by Hematoxilyn–
eosin, Azo-Carmin and Picrosirius. For scanning electron
microscopy, after fixation by perfusion, the samples were
dissected and fixed in same solution during 12 h at 4ºC. The
samples were treated in 10% sodium hydroxide solution for
3 to 5 days, at room temperature, according to the technique
reported by Ohtani (1987). Then, the samples were rinsed in
distilled water for several days and posfixed in 1% aqueous
osmiun tetroxide solution during 2 hs at 4ºC. The samples
were immersed in 1% aqueous solution of tannic acid during
90 minutes at room temperatura (Murakami, 1974).
Then, the samples were dehydrated in increasing series of ethanol, dehydrated by crítical point dryer utilizing
Balzers, CPD-030 device with liquid carbon dioxide and
coated with gold in "Íons Sputter" Balzers SCD-040
apparatus. The observations were made in a scanning electron
microscopy Jeol, JSM-840.

RESULTS

Light microscopy observations revealed that the
epithelial layer measures 171.58µm ± 37.01µm, containing
a dense connective tissue with dermal and epidermal portions.
The thick connective tissue layer containing the CTC are
evidentiated in stained sections of Hematoxilyn-eosin and
Azo-Carmin (Figs.1A and 1B). The sections stained with
Picrosirius and examined by polarized light microscopy may
detecte the presence of thick collagen fibers of type I and III
(Fig. 2).
The scanning electron microscopic observations in
the samples treated with sodiun hydroxide solution revealed
that the surface of interface epithelium-connective tissue of
finger prints were constituted by CTC having the bundles of
collagen fibers in situ (Fig. 3). The CTC formations were
encountered in all extensions of lamina própria revealing
the circular and longitudinal dispositions in three-dimensional SEM images (Fig.4). Bifurcated and trifurcated papillae
were noted in some areas. At base of papilla showed usually
thick connective tissue. In the surface of furrow of each papilla, the connective tissue projections were generally small
and few. The connective tissue projections present a pointed
in shape revealing clearly a disposition of collagen fiber
bundles (Fig. 5). The elongated and conical CTC possessed
at their base numerous collagen fiber bundles in linear and
irregular disposition (Fig. 6). Each papilla present a
longitudinal disposition of collagen fiber bundles (Fig. 7).
The pointed CTC delimited a longitudinal furrows (Fig.8).
The surface of furrow present a flat área and contain several
foramina of ducts. At high magnification of figures, may
observe a distribution of the bundles of longitudinal fibers
(Fig. 9). Also, the circular disposition of collagen fibers and

Fig.1. Photomicrography of finger print skin of Cebus paella monkey. A: General aspect, showing the epithelium (E), queratinized layer
(Q) and connective tissue (C). Hematoxilyn-eosin stained section. X100. Bar: 100µm. B: The surface of interface epithelium-connective
tissue, with CTC projections may be seen. Azo-Carmin stained section. X100. Bar: 100µm.
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Fig. 2 A: Photomicrography of Picrosirius stained section showing a distribution of connective tissue in red. X100. Bar: 100µm. B:
Polarized light microscopy image revealing the collagen fibers type I and III. X100. Bar: 100µm.

Fig. 3. Sample treated with NaOH solution. Surface of interface epithelium-connective tissue of circular disposition. 50X.
Fig. 4. Shows the elongate CTC longitudinally disposed having some bifurcate or trifurcated tips. 50X.
Fig. 5. The space between CTC projections revealing the dense collagen fibers surface. 100X.
Fig. 6. Sample treated with NaOH solution. The interface epithelium-connective surface revealed the space between the CTC containing
a dense collagen bundles. 70X.
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Fig. 7. Samples treated with NaOH solution. The interface epithelium-connective tissue revealed CTC and the adjacent spaces. A longitudinal
disposition of collagen fibers is clearly seen. 500X.
Fig. 8. The surface of interface epithelium-connective tissue and the spaces are shown. The details of the base are clearly noted. 200X.
Fig. 9. At high magnification, a vertical disposition of collagen fibers are identified. 700X.
Fig. 10. The reticular fibers are clearly shown. 5.000X.
Fig. 11. At high magnification the circular formations are seen. 10.000X.
Fig. 12. The longitudinal disposition of collagen fiber bundles are noted. 5.000X.
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Fig. 13. The presence of foramina of sweat gland duct are shown. 300X. Fig. 14. At high magnification may observe a disposition of
collagen fiber bundles surrounding the forame of sweat gland duct. 700 X.

the spaces which permit the passage of small capillaries and
bundles of nerve fibers can be see (Fig. 10). The circular
aspect of the collagen fibers revealed a network on the surface
and the trabeculations (Fig.11). The figure 12 shows at high
magnification a longitudinal distribution of collagen fibers

in each CTC. The duct of sweat gland were observed on the
surface between the longitudinal disposed papillae (Fig.13).
The duct of sweat gland was surrounded by circular bundles
of collagen fibers noted in three-dimensional SEM images
(Fig.14).

DISCUSSION

Our results revealed clearly the presence of CTC of
lamina própria identifying the surface of interface epitheliumconnective tissue, after treatment with NaOH solution. Then
samples analysed by scanning electron microscope
demonstrated the morphology of the papillae, which are
usually pointed in shape. Our data showed that the exposition
of structures of lamina própria evidenciated CTC in original
localization and in three-dimensional SEM images. These
similar characteristics of CTC in other animals have been
reported by Kobayashi (1990, 1992), Kobayashi et al., Ohtani
et al. (1988) and Watanabe et al. (1992, 1994). Considering
the functional aspect, it may confirm that the structures of
CTC located between epithelial layer and connective tissue
may act to increase the contact surface in both sides and
promote the junction and facilitate the blood suppliment
(Kobayashi et al.; Kobayashi, 1990, 1992; Nakano).
Although, our results examining the finger prints of
monkeys can be noted that the characteristics of CTC, and
the details of disposition of collagen fiber bundles in the
lamina propria revealing in three-dimensional SEM images.
Other aspects that our results may identify the surface of
interface epithelium-connective tissue where diferents
regions of fingers of Cebus apella monkey revealed a
disposition of the collagen fibers in each papilla. Nakano
suggested that the architecture of interface epithelium-

connective tissue must to be determine genetically. Recently,
several researchers demonstrated that CTC of tongue mucosa in various species of animals using SEM (Kobayashi et
al.; Nagato et al., 1989; Kobayashi, 1990; Watanabe et al.,
1992; Silva et al., 2002). According to the authors, the
architecture of CTC is variable due to the type of lingual
papillae. Although, it was related that the filiform papillae
of tongue presented morphological variations not only
between the species, but also between different localizations
on the tongue surface. The CTC in the present study represent
the general external conformation of fingers and of each type
of papilla having a framework formed by bundles of collagen
fibers disposed in different directions. Our results obtained
in the fingers of monkeys presented CTC relatively uniform
in size following the external conformation and size and
shape of papillae presenting small variations comparing to
those observed in the oral mucosa of mammals.
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RESUMEN: Se analizaron tridimensionalmente las características de la interfase del tejido epitelio-conectivo en la superficie de
huellas dactilares de mono Cebus apella, empleando el microscopio electrónico de barrido. El núcleo del tejido conectivo (NTC) y las
papilas epiteliales se examinaron en las tres dimensiones. Las muestras fueron fijadas en solución histológica Bouin para los preparativos
y en Karnovsky modificada para examinar y observar en el microscopio electrónico de barrido. Después del tratamiento en solución de
NaOH al 10%, durante 3 a 5 días, la superficie de las huellas dactilares revelaron una distribución de NTC de lámina propia in situ
mostrando imágenes en tres dimensiones originales con microscopio electrónico de barrido. Las disposiciones lineal y circular del NTC
están claramente identificadas. Cada papila señalada presenta una gran base y la disposición longitudinal de gruesos haces de fibras de
colágeno y, en algunas zonas con formaciones de un complejo reticular. Los surcos longitudinales entre las papilas señaladas mostraron
una densa capa de tejido conectivo con NTC bajos o de forma laminar. La presencia de numerosos forámenes de las glándulas sudoríparas
se observaron en tres dimensiones.
PALABRAS CLAVE: Piel; Dedo; Fibras de colágeno; Cebus apella; Microscopía electrónica de barrido.
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