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HISTOMORPHOLOGY OF THE CORNEAL EPITHELIUM OF ANASTROZOLE
TREATED RABBITS

Aamna Khalil, Khadija Qamar, Shadab Ahmed Butt
Army Medical College, National University of Sciences and Technology (NUST) Islamabad,

ABSTRACT

Objective: To evaluate the effects of prolonged use of anastrozole as an endocrine treatment of breast cancer on
the corneal epithelium in an animal model.

Study Design: Laboratory based randomized control trial.

Place and Duration of Study: Department of Anatomy, Army Medical College, Rawalpindi in collaboration with
National Institute of Health, Islamabad, six months from Jun 2012 to Nov 2012.

Material and Methods: Twenty adult female NewZealand white rabbits were taken. Ten rabbits were placed in
control group taking normal diet and 10 were given anastrozole orally in the normal dose of 1 mg/day (0.02
mg/kg/day). After the completion of the study, corneas were removed and grossly examined. The specimen
were fixed and slides prepared for histomorphological examination. The epithelium in each slide was examined
for any deposits, edema or increase in stratification and the height of the epithelium was measured for each eye.
The results were compared between the groups for statistical significance.

Results: The epithelium had normal shape with no areas of any deposits, edema or ulceration. The mean
epithelial height in the control group was 21.25 + 429 pm and 21.00 * 4.28 pm in the right corneas and left
corneas, respectively. The mean epithelial height taken from the experimental group was 20.50 + 4.97 pym and
21.00 = 4.28 pm in right sided and left sided corneas, respectively. The p value was calculated to be 0.722 and 1.00
for the right and left corneas, respectively and no statistical significance was found in between the two groups.
Conclusion: Long term administration of anastrozole has no effect on the histological morphology of the corneal
epithelium.
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INTRODUCTION of the rabbit cornea is less than that in human

The cornea is the anterior window of the €yes (30-40 pm)%.

eye. The human cornea is transparent and The corneal surface must be extremely
consists of five layers in transverse section. These ~ smooth and must have a high degree of
are the corneal epithelium, Bowman’s layer, transparency to allow the formation of a sharp
corneal stroma, the Descemet’'s membrane and  image on the retina. Irregularity of the surface is
the corneal endothelium!'. The rabbit cornea does  extremely common after corneal disease and,
not have the Bowman’s layer. The corneal many times, is the sole cause for reduction of
epithelium, with the underlying basement vision on a large scale. The corneal epithelium is
membrane, rests directly on the corneal stroma?.  the first layer that the light has to pass through
The corneal epithelium consists of approximately  after crossing the tear film. The smooth
five layers of stratified squamous non-keratinized  epithelium itself can acquire uneven thickness
cells in both the species. The deepest layer after infectious keratitis, corneal edema, or dry
consists of cylindrical cells®. The overall thickness  eye. Previous stromal ulceration also causes the
surface to lose its regular curvature. Surface
irregularity and light scattering by the epithelium
Collese. Rawalpindi is often much more destructive to visual acuity
ge, Rawalpindi. . . .
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systemic medication are becoming an important
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aspect of clinical practice. The adverse effects on
the eyes range from dry eye syndrome, keratitis,
keratopathies and cataract to blinding
complications of retinopathy and optic
neuropathy®. Systemic medications reach the
cornea through aqueous humor, limbal
vasculature and the tear film and the changes
produced are often the result of the underlying
chemical structure and properties of these drugs.
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reported to evaluate the effects on corneal
epithelium.

The purpose of this study was to assess the
effect of anastrozole use on the corneal epithelial
height and to observe for any epithelial deposits
or intraepithelial cysts.

MATERIAL AND METHODS

This  laboratory = based  randomized
controlled trial was conducted in the Department

Table-1: The comparison of corneal epithelial height in control and experimental groups.

Parameter Control group (n=10) Experimental group (n=10) | p-value
Epithelial height (um) in 21.25+4.29 20.50 + 4.97 0.722
right corneas (Mean +S.D)

Epithelial height (um) in left 21.00 + 4.28 21.00 + 4.28 1.000
corneas (Mean +S.D)

n- number of rabbits, S.D: Standard Deviation

Anastrozole is a third generation non-
steroidal aromatase inhibitor which significantly
lowers  serum  estradiol  concentrations.
Aromatase inhibitors are rapidly replacing
tamoxifen in postmenopausal patients with
estrogen-receptor-positive cancers, who make up
the majority of cases in patients with breast
cancer’. Orally administered anastrozole is well
absorbed into the systemic circulation and
eliminated, primarily via hepatic metabolismé.
Third generation aromatase inhibitors are very
well tolerated and have short term adverse effects
of which common ones are hot flashes,
musculoskeletal pain, vaginal dryness and
headache?. These drugs are superior to the
previously used estrogen receptor modulators
like tamoxifen as these newer drugs cause less
endometrial ~ hyperplasial® and  venous
thromboembolism!!. In cornea tamoxifen use,
similar to chloroquine, leads to vortex
keratopathies and  epithelial  deposits'?,13.
Exemestane, also an aromatase inhibitor, has
been linked to the formation of intraepithelial
cysts in the corneal epithelium in a case report!4.
Though, anastrozole administration has been
associated with dry eye syndrome in a clinical
retrospective study carried out by Turaka et al'5,
not many experimental studies have been
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of Anatomy, Army Medical College, Rawalpindi
in collaboration with National Institute of Health,
Islamabad. The permission was taken from
ethical committee on animal experiments of the
Army Medical College, Rawalpindi. Twenty
healthy adult non-pregnant female New Zealand
white rabbits weighing 1.2 — 2 kg were used for
the experiment. They were kept at room
temperature in separate cages and were given
normal animal house diet.

The animals were divided into two groups
using random numbers table. Group A was the
control group comprising of 10 animals. Group B
included 10 rabbits that received anastrozole
orally at a dose of 0.02 mg/kg/day. After six
months, the animals were anaesthetized by
giving chloroform inhalation in a glass jar. The
eyeballs were dissected away from the
surrounding structures in the anaesthetized
rabbits. The corneas were removed by
circumscribed incision along the limbal region
and separated from the sclera and iris. They were
fixed in 10% neutral formalin by placing in
separate labeled containers for 48 hours. A
transverse section of about 0.5 cm width was
taken from the centre of each cornea. It was
placed in duly labeled tissue cassettes and passed
through a series of increasing concentrations of
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alcohol from 70% to 100%, cleared in xylene and
embedded in paraffin wax as labeled blocks.

Tissue were cut into 5 microns thick sections
and slides were prepared by staining with
haematoxylin and eosin (H and E) for the
histomorphological examination. The slides were
studied at 4 X, 10 X and 40 X objectives for the
general appearance and architecture of the tissue.
The corneas were qualitatively analyzed for the
presence of any epithelial deposits. Ocular
micrometer was calibrated with stage micrometer
and used for the measurement of epithelial height
with 40 X objective lens. The height of corneal
epithelium was recorded in all the animals for the
quantitative =~ measurement and  statistical
comparison in between the groups.

Statistical Analysis

Data was analyzed by using SPSS version
17.0. Descriptive statistics were used to describe
the results. Independent sample t tests was used
to assess the significance of the results between
the control and experimental groups. Results
were considered significant at p <0.05.

RESULTS

On gross examination all the corneas were
found to be transparent with a smooth outer
surface. Histological examination of the slides
revealed a thick corneal stroma covered by
epithelium but lacking the intervening Bowman’s
layer. The deeper surface of the cornea was lined
by the Descement’s membrane and a single layer
of endothelial cells (Figure-1). The corneal
epithelium was stratified squamous non-
keratinized with five to six layers of cells in both
groups. The corneas were examined thoroughly
for any epithelial deposits or epithelial
detachment from the underlying stroma. All the
animals in the control as well as the experimental
group showed clear corneal epithelium with no
detectable deposits or discernible edema. The p
value, thus calculated, was 1.00 showing no
significant change in the experimental group.
There were no areas of desquamation or
ulceration visible in any slides. No foci of
ulceration or scarring were present in the corneas.
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The epithelial layer had a smooth contour in
all the slides with no unevenness in any area. On
higher magnification (40 X) the epithelial height
was measured by ocular micrometer in three

Figure-1: Photomicrograph of section of the
cornea of the right eye of fifth animal of the
control group showing corneal epithelium
(arrow), stroma and endothelium (small
arrow) (H and E, 100X).

Figure-2: Photomicrograph of measurement
of the height of the corneal epithelium in the
right eye of the 7th animal of the experimental
group (H and E, 400X)

areas of same specimen and the average taken as
the final measurement (Fig-2). The mean of
epithelial height in the control group was 21.25
4.29 pm in the readings taken from the corneas of
right eyes and 21.00 + 4.28 pm in the corneas of
the left eyes (Table-1). The epithelial height taken
from the experimental group was 20.50 + 4.97 pm
for the right corneas and 21.00 * 4.28 um for the
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left corneas (Table-1). The p value was calculated
to be 0.722 and 1.00 and no statistical significance
could be found in epithelial heights between the
control and experimental groups.

DISCUSSION

The ocular anatomy of the rabbit is quite
similar to that in humans and it continues to be
one of the most commonly used animal models
for ophthalmic research®.

A large number of drugs produce cytotoxic
effects on the corneal epithelium. Epithelial
microcysts with degeneration of basal epithelial
cells are associated with the use of cytarabinel®.
Epithelial deposits are reported with flecainide
usel”.

Long term tamoxifen wuse has been
demonstrated to cause ocular side effects. They
were first documented by Kaiser- Kupfer and
Lippman in 1978!8. Further studies were done
over the next few decades and conclusive
evidence was found that the use of Tamoxifen is
related with the development of keratopathy and
retinopathy’. In the cornea the major changes
seen by many authors included vortex
keratopathies and corneal epithelial deposits!213.
Drug-induced lipidosis and vortex keratopathy is
produced by amphiphilic medications such as
amiodarone, chloroquine, suramin, clofazimine,
etcle. Tamoxifen, like several other ampiphilic
cationic drugs, may interfere with intralysosomal
catabolism of polar lipids. The drug has been
reported to cause prominent lipidosis-like
alterations in most tissues when administered in
high oral doses?. Even at a dose of 8.3 pmol/], it
has been reported to cause moderate
phospholipidosis with the characteristic changes
of abnormal lysosomes containing electron-dense
deposits and membranous structures arranged in
whorled arrays (myelin figures) present in the
cells2. The generalized lipidosis induced by
cationic amphiphilic drugs may also be
associated with lipidotic alterations in the cornea.
This was experimentally demonstrated in a study
carried out by Drenckhahn et al?2. In this study,
rats were orally administered chlorpheniramine,
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iprindole and tamoxifen. All the animals showed
clear lipidosis-like alterations in corneal cells.

There is also an increased risk of post sub-
capsular cataract with tamoxifen use?* but the
underlying mechanism for such changes is quite
different than that for the corneal changes and is
related to the ability of the drug to block chloride
channels in the lens leading to lens opacification
and cataract formation?t. It is evident that,
although a drug is designed to act on the tissues
in a specific mechanism to alleviate disease
process, it can cause effects by many other
undiscovered methods.

The aromatase inhibitors are the new
development in the endocrine treatment of breast
cancer. Exemestane is a selective steroidal
aromatase inhibitor taken orally in such patients
to lower the circulating estrogen levels. In a case
report, administration of Exemestane caused the
formation of intraepithelial cysts in the corneal
epithelium’. Anastrozole selectively targets the
aromatase enzyme in tissues and lowers the
serum estrogen levels. In postmenopausal
women with breast cancer, it is now the first line
of endocrine treatment preferred over the
previously used Tamoxifen’. In our study, the
drug had no statistically significant effects on the
cellular architecture or stratification of the corneal
epithelium. Though, anastrozole administration
has been associated with dry eye syndrome in a
clinical retrospective study carried out by Turaka
et al'’>, not many experimental studies have been
reported to evaluate its effects on corneal
epithelium.

Side effects of aromatase inhibitors resemble
those of tamoxifen to some extent but little is
known about the effects of aromatase inhibitors
on visual system®.

CONCLUSION

The study was carried to evaluate the effects
of anastrozole on the corneal epithelium. The use
of aromatase inhibitors as chemopreventive
agent, is increasing among postmenopausal
women with breast cancer and it is imperative to
assess their effects on the vision. There were no



Corneal Epithelium

statistically

significant effects seen on the

histomorphology of the corneal epithelium after
six months of drug administration.
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