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Abstract (300 word limit)

Cornea, a highly specialized transparent tissue, is essential for vision and provides two-thirds of refraction to the eye. Chemical exposure compromises corneal function and impairs vision. The chemical trauma can result in chronic corneal pathophysiologies that can permanently impair vision. My lab is developing medical countermeasures for various toxic chemicals including alkali and sulfur mustard gas (SM), which has been used in two world wars and recently in Syria. SM causes blindness (mustard gas keratopathy; MGK) by inducing ocular inflammation, corneal epithelial defects, corneal fibrosis/haze and neovascularization. No effective antidote for MGK currently exists. In our study, we investigated in vivo therapeutic potential of a topical eye drops (TED), for acute MGK using a rabbit model. New Zealand white rabbits were exposed to SM according to IACUC approved protocols and ARVO’s animal use guidelines. TED twice a day for 5 days was administered +/- post-SM exposure. In anesthetized animals, time-dependent clinical eye examinations with Slit-lamp microscope, Schirmer tear test, fluorescein eye test, confocal scanning, specular microscopy, pachymetry and applanation tonometry were performed. SM-exposed rabbit eyes resulted in corneal damage. Slit-lamp examinations showed corneal haze and edema, while lacrimation was increased in SM-exposed eyes compared to naïve controls. Ocular stereo biomicroscopy showed corneal epithelial defects with fluorescein stain uptake and neovascularization in SM-exposed eyes compared to naïve controls. Pachymetry measurements confirmed increased corneal thickness, and confocal and specular microscopy showed damaged endothelium (20% reduced cell count and abnormal morphology) in SM-exposed eyes compared to naïve controls. TED treatment attenuated corneal haze, reduced excessive lacrimation, maintained normal corneal thickness, and restored damaged corneal endothelial cells. SM-exposure did not affect intraocular pressure. Also, TED dosing was well-tolerated by the rabbit eye. Newly developed TED demonstrated promising results for the treatment of acute MGK in rabbits. More studies are underway.
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