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INTRODUCTION

The cornea is the circular clear tissue at the anterior part of the
-outer fibrous layer of the eyeball. It is both transparent and avascular. The
cornea has two major functions; protection of the intraocular contents and

refraction of light; to accomplish these two functions the cornea must

maintain its strength and transparency.

Microscdpicaﬂy, the cornea is composed of five layers: from front
to back they are: (1) the epithelium, (2) Bowman’s membrane, (3) the

substantia propria, (4) the Descemet’s membrane and (5) the Descemet’s

endothelium (Cormack, 1993).

The human corneal epithelium is nonkeratinized stratified
squamous epithelium that consists of five to seven layers of cells. It has
several unique characteristics among other stratified squamous epithelia
of the body. It is extraordinarily regular in thickness over the entire
éomea and it has absolutely smooth, wet, apical surface that serves as the
major refractive surface of the eye. Its location on the surface of
transparent cornea requires that it be transparent also. In addition to that,
the epithelium carries out “routine” housekeeping functions of an
epithelium that borders the external environment. These include provision

of a barrier to fluid loss and pathogen entrance and resistance to abrasive

pressure (Smolin and Thoft, 1994).

Because the cornea is exposed the corneal epithelium is vulnerable

to various kinds of trauma such as chemical, radiation and irritation.



Sitroduction 2

Injury of the corneal epithelium may result in loss of sight (Bruner,
1992).

Previous and current studies had employed experimental anirnal.s
such as rabbits, rats and animal-derived tissue cultures as alternative
models, to test the ocular irritancy. These téchniques are simple to
perform, allow a quick economical results and use of laboratory animals
. that are easy to breed and maintain. Yet there ‘lare morphological and
histoch.emical differences between the rabbit eye and the human eye thaét

~ have led the animal model to be challenged almost since its inceptioh

(Kahn et al., 1993).

Alternatives to animal models have been proposed. Human comeél
organ culture techniques have been developed ﬂjoughman, 1980 and
Richar et al., 1991) whereas tissue culture of human corneal epithelium
has been used to model the ocular surface in vitro (Hainsowrth, 1991),
Such a model may be useful as an adjunct in studying the mechanisms
underlying human ocular irritancy by producing cells, living in a
controlled environment, free from the disturbing influences of other parts

of the body and species-specific (Kahn ef al., 1993),






