
I. ABSTRACT 
 

Glaucoma is one of the leading causes of vision loss in the world. Etiopathogenesis of 

glaucoma involves progressive and irreversible damage to the optic nerve which appears as a 

result of elevated intraocular pressure. Since the disease may initially be completely 

asymptomatic, patients are often diagnosed at an advanced stage of the condition, which 

necessitates rapid implementation of intensive therapy. The only modifiable pathogenetic factor 

in glaucoma is intraocular pressure, therefore glaucoma treatment focuses on its reduction 

through pharmacological treatment, laser or conventional surgery. 

Most of the patients begin treatment with topical pharmacotherapy involving 

implementation of eye drops. Since the pharmacotherapy of glaucoma is a long-term treatment 

and in most cases it is for a lifetime, adverse symptoms on superficial structures of the eye can 

significantly reduce the quality of life, thereby leading to non-compliance with medical 

recommendations. The severity of those adverse effects, especially the burning sensation or 

redness of the eyes, may be associated with the use of additional ingredients of marketed 

ophthalmic preparations, mainly preservatives. Currently, there is a trend in pharmacotherapy 

of glaucoma, towards the wider use of ophthalmic drops in single-dose packages, to eliminate 

the need for preservatives and thereby reduce the risk of unpleasant side effects of anti-

glaucoma eye drops. 

The aim of my study was to assess the toxicity of 2 commercial preparations of 

latanoprost - Xalatan (preserved with benzalkonium chloride), and Monoprost (a preservative-

free eye drops) for human corneal epithelial cells in vitro. I used a commercially available 

human corneal epithelial cell line. Cells were cultured in the medium without the addition of 

serum and antibiotics in order to reduce the risk of the influence of any substances other than 

the tested formulations. In my experiments, I decided to use 10-minute long exposure times and 

to repeat the exposure of the tested drops after 24, 48 and 72 hours. Using such a model of 

experimentation , which reproduces the clinical pharmacotherapy of glaucoma as faithfully as 

possible, and thanks to the use of commercial eye drops for research, the results of my 

experience may be helpful for ophthalmologists in choosing the right treatment strategy and 

selecting  the right glaucoma eye drops for their patients. 



I tested the toxicity of Xalatan and Monoprost following the above scheme on human 

corneal epithelium with low cell density to determine the cell growth curves. To assess the 

impact of tested drugs on corneal wound healing, I also performed experiments on a damaged 

monolayer of human corneal epithelium. In addition, part of the experiments evaluated the 

effect of test drugs on the induction of apoptotic processes in human corneal epithelial cells, 

using fluorescently labelled inhibitors of caspases. 

The results of my experiments clearly show that both tested preparations of latanoprost 

are toxic to the human corneal epithelium, and even the lowest tested concentrations of both 

preparations, when exposed twice, resulted in a statistically significant reduction in the number 

of human corneal epithelial cells. With high concentration of the tested drugs, even a single 

exposure caused a toxic effect - a single, 10-minute exposure to 1% Xalatan solution caused a 

reduction in the number of cells to about 70%. In the case of a single exposure to 25% 

Monoprost solution, the cell counts decreased to about 60%. It is worth noting that a similar 

reduction in the number of human corneal epithelial cells occurred at the 25-fold higher 

concentration of Monoprost compared to Xalatan, which may suggest significantly lower 

toxicity of the preparation of latanoprost without BAK. In addition, the visual evaluation of 

preparations of human corneal epithelium using an inverted microscope revealed that even the 

lowest concentrations of the tested formulations resulted in losing typical structure of 

epithelium and loss of intercellular junctions. 

In experiments with fluorescently labelled caspase inhibitors, I showed that the toxic 

effect of the tested glaucoma drugs on human corneal epithelial cells, apart from direct toxicity 

or inhibition of cell proliferation, was also associated with the induction of apoptosis – in time 

and dose-dependent manner. 

In experiments with the evaluation of the velocity of damage overgrowth in the 

monolayer of the human corneal epithelial cells, I showed that both tested preparations slow 

down the healing process of corneal defects, even at the lowest concentrations. These 

observations are particularly important because ocular surface disorders are more common in 

patients receiving chronic topical ophthalmic preparations. 

The results of my experiments indicate that both test formulations of latanoprost - 

Xalatan and Monoprost are toxic to human corneal epithelial cells, whereby Xalatan, the 

preparation preserved with benzalkonium chloride, had more severe toxic effects. Monoprost 

containing macrogolglycerol hydroxystearate 40 as a solubilizer also showed toxicity, 



suggesting that not only the preservatives contained in ophthalmic products can have a 

significant impact on their toxicity to the tissues of the anterior segment of the eye.  

 


