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Abstract 

 

Glaucoma is a generic term for an etiologically heterogeneous but clinically 

similar dysfunction and death of retinal ganglion cells (RGCs) often associated with 

elevated intra ocular pressure. It is the leading neurodegenerative cause of blindness 

and the second leading cause of blindness worldwide after cataract. 

Primary Open Angle Glaucoma (POAG) is a glaucoma with a visually open 

anterior chamber angle or drain (by gonioscopy), and without underlying 

secondary ocular disease. POAG is the most common of the glaucomas, 

accounting for up to 75% of all glaucoma. 

The gene encoding eNOS (endothelial Nitric Oxide Synthase) is located on 

chromosome 7q35-36. It has been established that the VNTR (variable number 

tandem repeat) in the intron 4 of eNOS significantly influences the plasma NO 

levels. Retinal ganglion cell (RGC) degeneration in the glaucomatous optic nerve 

head of POAG patients clearly corresponds to excess plasma NO-mediated 

neurotoxicity.  

In the current study, there is no significant association between eNOS 27 bp 

VNTR polymorphism which located in intron 4 and POAG in the Egyptian 

patients (p=0.139).  However by exclusion of DM from the cases and the controls, 

we found a significant increase in bb genotype in the control group compared to 

glaucoma group (p=0.04). Also there was a significant increase in b allele in non 

diabetic control subjects compared to non diabetic glaucomatous patients 

(p=0.036). 



Abstract 
 

iii 
 

 



Introduction & aim of the work 

 

iv 
 

Introduction & aim of the work 

 

     Glaucoma is a multifactor optic neuropathy characterized by apoptotic cell death of 

the retinal ganglion cells (RGCs) in the optic disc or retinal nerve fiber (Mckinnon et 

al., 2008). This irreversible retinal deterioration results in progressive visual field loss 

along with decreased contrast and color sensitivity (Mozaffarieh et al., 2008). 

(Quigley and Broman, 2006) have estimated that by the year 2010, approximately 

60.5 million individuals will be affected by this disease, which causes bilateral 

blindness, and this number may rise to 79.6 million by the year 2020. Glaucoma is 

classified as a silent disease because patients usually do not have any signs and 

symptoms until the end stage, when considerable damage has been done to the eye 

(Coleman, 1999; Palimkar et al., 2001). Increased intraocular pressure (IOP) is an 

established risk factor of the disease, along with old age, race and refractive error 

(Kooner et al., 2008). In addition to these factors, vascular (Orzalesi et al., 2007), 

immunological (Bakalash et al., 2002) and neurotoxic (Hirooka and Shiraga, 2007) 

factors are also believed to cause glaucoma (Ayub et al., 2010). 

     Wiggs, (2007) point to genetics as an additional risk factor for the disease. 

Different strategies used to understand the genetic risk factors have helped to define 

the molecular events responsible for some Mendelian forms of the disease. In 

addition, some of the chromosomal locations of the genes that are likely to be 

involved in common forms of glaucoma have also been identified (Ayub et al., 2010). 

Galassi et al., (2004) have shown that as a result of a variety of physiologic stresses, a 

highly conserved mechanism of gene regulation is activated. Stress or hypoxia in the 

tissues stimulates increased synthesis of Nitric oxide (NO), which results in an 


