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ABSTRACT

Glaucoma is the major cause of an irreversible blindness worldwide and it is commonly
associated with an elevation of intraocular pressure. ACE inhibitors have been shown to have ocular
hypotensive effect in animals and human subjects. The aim of the study was to evaluate the ocular
hypotensive effect and the effect on attenuation of trabecular meshwork remodelling by topical
application of ACE inhibitor, enalaprilat dehydrate in chronic steroid-induced ocular hypertensive rat
model.

Ocular hypertension was developed in normotensive Sprague Dawley rats (100-120g) of either
sex by topical instillation of dexamethasone 0.1%, 2 times daily for 36 days. The rats that developed
more than 25% rise in IOP were considered ocular hypertensive. Study 1: Ocular hypertensive rats
were randomly divided in 2 groups (n=7) and unilaterally treated with single drop (10uL) of either
1.00% enalaprilat dehydrate (n=7) or 0.005% latanoprost in test eyes (TE). The contralateral eyes
served as control (CE). IOP measurements were done by applanation tonometry (TonoLab) at 0 hour
(baseline), hourly for the first 12 hours post-instillation and subsequently 4 hourly till the 24 hours.
Study 2: Ocular hypertensive rats were divided in 3 groups (n=6) and were treated bilaterally with
enalaprilat dehydrate 1% (group 1), latanaprost 0.005% (group 2), HPMC 1% (group 3) respectively
for 21 days. Ocular normotensive rats (n=6) were amounted to control group (group 4) and were also
treated with HPMC 1% for 21 days. IOP estimations were done at baseline (0 day of treatment) and
subsequently 2 times a week. On day 21, aqueous humor was collected and MMP-2 and MMP-9
activity estimation was done. Eye balls were enucleated and subjected for H&E staining to assess the
morphology of trabecular meshwork. Statistical analysis in both study 1 and 2 was done.

Enalaprilat dehydrate single drop treatment shown to reduce the IOP significantly (p<0.01) in

ocular hypertensive rats for 11 hours post-instillation with the peak IOP reduction of 25.88% compare



CHAPTER 1: INTRODUCTION

Glaucoma is a progressive optic neuropathy which results in retinal ganglion cells (RGC) death.
Glaucoma is recorded as the second cause of blindness worldwide after cataract (Vaajanen &
Vapaatalo, 2011) and it is the first cause of irreversible blindness (Agarwal, Gupta, Agarwal, Saxena,
& Agrawal, 2009). It is estimated to be 79.6 million people with open angle and closure angle
glaucoma by 2020 (Quigley & Broman, 2006)

Glaucoma is believed to be multi-factorial disease with established genetic and biological risk
factor (Goel, Picciani, Lee, & Bhattacharya, 2010). Elevation in intraocular pressure is known as one
of the major risk factors for glaucoma (Fan & Wiggs, 2010). Intraocular pressure is regulated to its
normal average by the balance of aqueous humour secretion form ciliary epithelium and aqueous
humour outflow through trabecular and uveoscleral pathways (Goel et al., 2010). Over production or
impaired in aqueous outflow both lead to elevated IOP and ocular hypertension, which is involved in
the mechanism of trabecular meshwork remodelling(Liao, Bai, & Zhang, 1994). Trabecular meshwork
remodelling itself also increases the aqueous outflow pathway resistance, and closes pathological circle
(Gonzalez, Epstein, & Borras, 2000)

Elevated IOP is the only single modifiable risk factor of glaucoma (Crooke, Colligris, & Pintor,
2012), making it the primary goal in the glaucoma treatment. However, most of currently available
ocular hypotensive drugs provide inadequate control of IOP and are associated with several adverse
effects. Therefore, the investigation of newer ocular hypotensive agents with adequate efficacy and
safety profile is essential.

Angiotensin-converting enzyme (ACE) inhibitors are one of the potential new ocular
hypotensive options that have become an attention in the treatment of glaucoma as it has shown ocular

hypotensive effects. Several studies have evaluated the ocular hypotensive effect of ACE inhibitors in
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