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Antioxidants prevention of diabetic damage in the organ culture bovine lenses 
Elvira Bormusov
Israel Institute of Technology, Israel

Investigation of the mechanisms of cataract formation under diabetic conditions, and examination of the effects of N-acetyl-L-
cysteine(NAC), (which is a precursor of glutathione and an anti-inflammatory agent) Desferrioxamine (DFO) and Lutein on 

diabetic cataract. The function of the eye lens is to focus light on the retina and consequently the lens must remain transparent 
throughout life. Cataracts (loss of lens transparency) are a major cause of blindness in the aging population. Despite the amount 
of research done, the mechanisms of cataract formation are still not completely understood. 

Bovine lenses were exposed in organ culture to 450 mg % glucose, which simulates acute diabetes. Other lenses were exposed to 
450 mg% glucose including antioxidants: Lutein, DFO or NAC. Control lenses were incubated without glucose or antioxidants. 
Other controls were incubated with each antioxidant without glucose. Incubation time was 15 days. Lens optical quality was 
assessed throughout the 15 days of the culture using our unique laser system. At the end of the culture period, lenses were 
analyzed by inverted microscopy and the lens epithelial layer was used for histochemical analysis localization of hexokinase 
activity. Reactive Oxygen Species (ROS) was discovered by flow of epithelial cells lens labeled with 5-(and 6-)chloromethyl-
2’,7’-dichlorodihydrofluorescein diacetate, acetyl ester (CM-H2DCFDA, C6827)  to measure the component level of cellular 
oxidation in the cells of lens epithelium. Lens proteins were analyzed by SDS gel electrophoresis. 

High levels of glucose in the culture medium caused optical and morphological damage to bovine lenses. Antioxidants reduced 
the damage caused by high glucose levels. The activities of the enzyme hexokinase were increased significantly in the presence 
of glucose. Dark blue formazan granules indicate sites of high activity of hexokinase. Formation of ROS in the epithelium was 
monitored and detected, by fluorescence, in intact bovine epithelial cells layers, from the different treatment groups. Lenses 
incubated in high glucose in the presence of NAC show the same soluble protein profile as the controls. 

High glucose in the culture medium causes damage to bovine lenses. Antioxidants protect the lens from high glucose (diabetic) 
damage. Antioxidants reduced the damage to cells shape and prevent the increased activity of hexokinase, ROS and proteins. 
NAC protected the lenses from high glucose damage better than Lutein and DFO. We suggested that NAC can serve as an 
effective protector for the eye lens against diabetes damage
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