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Current Research

A major goal of the N. Bazan laboratory is to understand the principles underlying endogenous
responses of the retina and brain to injury and neurodegeneration. For this purpose, a
convergence of approaches, including cellular, neurochemical and molecular, are used,
complemented by cell cultures (e.g. hippocampal neurons) and experimental models of
neurological (epilepsy, stroke, Alzheimer’s disease) and retinal diseases (age-related macular
degeneration, retinitis pigmentosa, diabetic retinopathy). We are investigating the pro-
inflammatory mediator, platelet-activating factor (PAF). This mediator also is produced at the
synapse and is physiologic as well. However when it accumulates, it triggers cell injury. Our
laboratory has developed specific PAF antagonists and is using these tools to explore further its
significance. We are also exploring a gene, the inducible prostaglandin synthase (COX-2). We
have found that PAF induces this gene. The product of COX-2 accumulates in hippocampus in
models of epilepsy, as well as in retina in light-induced photoreceptor degeneration. The lab is
also studying membrane biogenesis, in terms of the supply and trafficking of docosahexaenoic
acid, a key building block in synapses and photoreceptors. In our studies of excitable membrane
biogenesis, we have discovered that the essential fatty acid, docosahexaenoic acid, which is a
major component of photoreceptors, is conserved by means of metabolic loops involving the
liver and the interstitial space surrounding photoreceptors. These loops are altered in certain
retinal degenerations and, possibly, also in some neurological diseases. The central hypothesis
being explored is that lipid messengers mediate critical responses for cell survival.
Phospholipases A2-generated messengers modulate both synaptic receptors, as well as
downstream signaling through endogenous lipid neuroprotective messengers (e.g.
docosanoids). Sites of pharmacological action, as well as novel drugs acting on these
informational pathways, are being identified. The essential docosahexaenoic acid, in addition, is
the precursor of neuroprotectin D1 (NPD1). This new lipid mediator is anti-inflammatory, a
potent upregulator of Bcl-2 anti-apoptotic and a downregulator of Bcl-2 pro-apoptotic proteins.
Our goal is to determine the crosstalk between synapses and genes, and between neurons and
astrocytes, that modulate long-term responses, which could perhaps be pharmacologically
manipulated to prevent or repair injury, inflammation and cellular damage occurring in diseases.

Research Interests and Goals
Neuroprotection and Neural Plasticity: Unraveling Cell Signaling in Injury and
Neurodegeneration
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