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SUMMARY

The cornea is the transparent
anterior portion of the fibrous tunic
of the globe. It is the most important
structure of the ocular surface for
the maintenance of vision. The
histomorphology of the Squirrel
(E.ebii) cornea was investigated in
this study. The Squirrel cornea
consisted of five layers — Anterior
epithelium, anterior limiting
membrane (Bowman's membrane),
substancia propria (stroma),
posterior limiting membrane
(Descement's membrane) and
posterior epithelium
(endothelium).The anterior
epithelium was of the non-
keratinized stratified squamous type
sitting on a vaguely defined PAS
positive anterior limiting
membrane. The stroma was made up
of regularly arranged collagen fibers
with fibrocytes found between the
lamella. The posterior limiting
membrane was present and was PAS
positive. The posterior epithelium
consisted of a single layer of large
squamous cells.

697

INTRODUCTION

The cornea is the transparent anterior part of the
outer fibrous coat of the globe. The cornea
performs three main functions: protection,
transmittance of light and refraction of light
(James, 2004). It is the most important
refractive structure of the ocular surface for the
maintenance of vision providing 70-75 % of
the refractive power of the eye (Maurice, 1985,
Erich and Nadja, 2005; Elnasharty et al., 2009).
For protection, the cornea is profusely supplied
with exquisitely sensitive nerve fibers (Klyce
and Beuerman, 1988).The mammalian corneca
in one of the most innervated organs in the body
(Marfurt et al., 1989).Whereas there is
information on the histology of the cornea of
some rodents like rat, mouse and guinea pig
(Elnasharty et al., 2009), there is dearth of data
from available literature on the histology of this
important ocular structure from this species of
rodents hence this study. Epixerus ebii (Ebian's
palm squirrel), found in West and Central
Africa in the tropical or subtropical moist
lowland forests, is threatened by habitat loss
(Thorington and Hoffman, 2005, Grubb,
2008). The information obtained from this
study will be of importance to zoologists, wild
life conservationists and wild life
veterinarians.

MATERIALS and METHODS
Animals were captured alive in cage-type traps
baited with grains and palm fruits. The animals
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were from the rainforest in eastern Nigeria. The
animals were euthanized with chloroform, the
eyes were enucleated and the corneas dissected
out immediately. The corneas were fixed in
Davidson's fixative for at least 8 hours (Mary,
2002).The corneal samples were passed
through graded ethanol, cleared in xylene,
impregnated and embedded in paraffin wax.
Sections 5 - 6um thick were obtained with
Leitz microtome model 1512. They were
stained with haematoxylin and eosin for light
microscopic examination (Bancroft and
Stevens, 1977). In addition, the PAS technique
was employed (Bancroft and Stevens 1977)
obtained with Leitz microtome model 1512.
They were stained with haematoxylin and
eosin for light microscopic examination
(Bancroft and Stevens, 1977).
Photomicrographs were taken with Motican
2001 camera (Moticam UK) attached to
Olympus microscope.

RESULT

The cornea was composed of five layers; the
corneal epithelium, the basement membrane of
the corneal epithelium (bowman's membrane),
the stroma, the posterior limiting membrane
(Descemet's membrane) and the endothelium
(Figl). The corneal epithelium was of the non-
keratinized stratified squamous type. It
contained 6-8 layers of cells; the basal cells
were columnar cells with a flattened base,
domed apex and apically located nuclei.
Polygonal shaped cells were seen on top of the
basal cells. They were 2-3 layers deep.
Superficially, flat cells were observed on top of
the polygonal cells. These cells were 2 layers
deep. The basal cells stained lightly
eosinophilic with H&E unlike the polygonal
cells and superficial cells that were more
strongly stained. The corneal epithelium was
PAS positive (Fig. 2). The corneal epithelium
was sitting on a slightly PAS positive basement
membrane (Bowman's membrane) (Fig2).
Underlying the epithelium was a thick stroma
made up of collagenous fibers which stained
eosinophilic with H&E. The fibers were
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arranged in regular layers parallel to each other
with fibroblasts (keratocytes) located between
the collagen layers (Fig. 3). The collagenous
lamellae easily separated during processing.
separated during processing (Fig. 1). The
stroma made up the bulk of the thickness of the

cornea.

Fig. 1: Photomicrograph of the Cornea showing corneal
epithelium CE, Bowman's membrane (white arrow),
Stroma S, Descemet's membrane DM and Endothelium E.
Note the separation of the collagen lamella in the corneal
stroma SC. X400 H&E.

Fig. 2: Photomicrograph of the Cornea showing the PAS

positive Bowman's membrane BM. Note the PAS positive
reaction of the corneal epithelium. X1000 PAS
(counterstained with Harris haematoxylin)
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Fig. 3: Photomicrograph of Cornea showing Keratocytes
K, Descemet's membrane DM, Endothelium E. X1000
H&E

The internal limiting membrane (Descemet's
membrane) was PAS positive. It also appeared
as a thick amorphous layer when stained with
H&E. (Fig.3)

The innermost layer (the corneal endothelium)
was made up of a single layer of flattened to
low cuboidal cells with nuclei lying parallel to
the internal limiting membrane (Fig. 3). These
cells were eosinophilic. These cells were in
direct contact with the aqueous humour of the
anterior chamber.

DISCUSSION

In the current study, the corneal epithelium was
composed of 6-8 cell layers. This was in
agreement with the result reported for another
rodent, guinea pig (Elnasharty et al., 2009).
Jester et al., (1992) also reported that the rabbit
corneal epithelium composed of 6-8 layers.
The avascular nature of the cornea is necessary
for optimum transparency (David, 2008).The
presence of glycogen, demonstrated by the
PAS positive granules, in the corneal
epithelium is in agreement with previous
studies on a large number of animals (Ehlers,
1970). Beuerman and Pedroza (1996) also
observed same in human corneas. The presence
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of glycogen and the avascular nature of the
cornea suggests the anaerobic mode of
metabolism and energy production through
glycolysis (Burkitt ez al., 1994).The glycogen
metabolism produces water which may be an
additional source of fluid to the corneal
superficial cells to overcome dryness as this is
important for the maintenance of vision
(Derbalah, 2001). The epithelial basement
membrane was observed in this study. This was
concordant with studies on other rodents
(Elnasharty et al., 2009). The presence of the
basement membrane suggests good
regenerative power (basal cell turnover) of the
epithelial cells because the removal of the basal
lamina have been demonstrated to prolong the
reestablishment time of the epithelium, also the
epithelium can easily be separated from the
stroma until the basement membrane has been
completely reformed (Khodadoust et al., 1968;
Gellatand Samuelson, 1982).

The stroma consisted of transparent
lamellae of fibrous tissue. Between the lamella
were fibrocytes, which are called keratocytes.
These keratocytes contribute to the formation
and maintenance of the stromal lamellae. The
precise organization of the corneal stroma
permits light to pass through the cornea without
scattering (Samuelson, 1999).

The posterior limiting membrane
(Descemet's membrane) is PAS positive. It is
produced by the posterior endothelium
throughout life (Samuelson 1999; David,
2008). The continuous formation of this
membrane suggests that with age, its thickness
may interfere with vision since it is composed
of collagen fibrils.

The corneal endothelium produces the
Descemet's membrane and also pumps ions
from the stroma into the aqueous humour. This
ensures that the stroma remains relatively
dehydrated (David, 2008). Its change from low
cuboidal to flattened cells with age may
suggest that these cells have a limited capacity
to replicate. It has been reported that
endothelial cells are lost with advancing age
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and surrounding cells compensate for the loss
of cells (David, 2008). This suggests that with
continuous loss of cells, the surrounding cells,
with time, may not be able to compensate any
longer. This may explain, along with other age
related ophthalmic changes, the gradual loss of
clarity of vision with advancing age.

In conclusion, this study presents for the first
time in available literature, the normal corneal
histology of the Epixerus ebii. It will fill the
knowledge gap and provide baseline data for
further investigative research like serving as
model for ophthalmic research on effect of
aging on vision. This information will also help
wild life biologists and veterinarians in
recognising ophthalmic pathology in this
species.
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