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Current Research  
Retinal Inflammation and Neovascularization in a Murine Model of Age-related Macular 
Degeneration  
     Age-related Macular Degeneration (AMD) is a disease in which photoreceptors in the central 
region of the human retina begin to degenerate.  As the disease slowly progresses, the resulting 
central blind spots expand, fuse, and eventually lead to clinical blindness.  A hallmark of this 
disease is the compromise of Bruch’s membrane behind the retina and its associated 
monolayer of retinal pigment epithelial (RPE) cells, which leads to the growth of capillaries 
(neovascularization) from the choriocapillaris at the back of the eye into the spaces between the 
RPE and photoreceptors.  This spreading disruption triggers photoreceptor cell death.  There 
are at least two components of this disease:  inflammation (both initial and chronic) and 
neovascularization.  Our working hypothesis is that regulation or inhibition of these processes 
will attenuate or halt the spread of photoreceptor death across the retina. 



     We induce choroidal neovascularization (CNV) in the mouse retina by producing a small hole 
through the RPE and Bruch’s membrane with an ophthalmic laser.  Initial inflammatory 
processes are observed, followed by the invasion of new capillaries into the retina.  We follow 
these events by measuring the amount of blood leakage into the retina at the lesion sites with 
angiography.  After two weeks, the retina/RPE/choroidal complex is collected as a whole mount 
and immunolocalization performed to delineate new retinal endothelial cells.  Image stacks 
through each lesion site are collected by confocal microscopy, three-dimensional 
reconstructions are made, and total capillary volumes calculated.  
     A group of metabolic metabolites, derived from two omega-3 fatty acids, eicospentaenoic 
acid and docosahexaenoic acid (EPA and DHA), produce a series of compounds, the resolvins, 
in the presence of specific lipoxygenases.  These are anti-inflammatory and anti-neovascular.  
Our study involves treatment with these compounds throughout the two-week CNV interval, 
followed by analysis of the new capillary volumes within the retina at each lesion site, and 
comparisons with untreated controls.  
 
Research Interests 
Retinal morphology, physiology, and biochemistry - Mitochondrial response during 
photoreceptor stress - Mechanisms of photoreceptor cell death and protection - Information 
processing for retinal maintenance 
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