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Research Interest    
The  main focus of my research is to study cell signaling pathways.  An in vitro model using retinal 
pigment  

epithelial  cells (ARPE-19) has been developed  to study the oxidative stress initiated by H2O2 and 

TNF-ά, induced gene expression, apoptotic  cell death and neuroprotection.  Since most 
neurodegenerative diseases are associated with  neuronal loss, the identification of a potent 
neuroprotective agent  could shed light on the treatment of some eye diseases  such as glaucoma 
and age-related macular degeneration (AMD). To this end, we  reported  the development of 
neuroprotectin D1 (NPD1),  a docosahexanoic acid-derived docosatriene that protects ARPE-19 cells 
from oxidative stress.  We found that NPD1 also up-regulates the anti-apoptotic proteins Bcl2 and Bcl-
xl, decreases pro-apoptotic Bax and Bad expression and caspase-3 activation, and inhibits IL-1-
induced COX-2 expression under oxidative stress in the retinal pigment epithelium (RPE). 
Neurotrophins, particularly pigment epithelium-derived factor (PEDF), induce  NPD1 synthesis and its 
polarized apical secretion, implying paracrine and autocrine bioactivity of this lipid mediator. Also DHA 
and PEDF synergistically activate NPD1 synthesis  and anti-apoptotic protein expression and 
decreased pro-apoptotic Bcl-2 protein expression  during oxidative stress. 
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Currently my interest has been focused on the study of proteomics profiling of the various class of 
proteins, such as pro- and anti- apoptotic, pro- and anti-inflammatory proteins, metabolic pathways, 
and  glycolytic pathway proteins,  altered by NPD1 under oxidative stress in the RPE. We will use 
immunobloting of 2D gel analysis of RPE cell extracts treated with NPD1 under oxidative stress. The 
results of this 2D analysis will provide us with ways to run Western blot and to further confirm the 
NPD1 modified proteins under experimental conditions. 
 
Patents     
 
United State s Patent Application Serial No. 10/911,835 and PCT/US04/25636, filed Aug. 2004. 
Inventors: Nicolas G. Bazan, Charles N. Pranab K. Mukherjee,   Karsten Gronert. Assignee: 
LSUHSC. “Neuroprotectin D1 protects against cellular apoptosis, and retinal diseases.” 
 
Awards and Honors: 
 
International Conference on Frontier Researches in Integrative Physiology (ICFRIP)-2007,  
University of Calcutta, Calcutta, India; January 8-10, 2007: Invited Plenary Speaker and Chairman  
 
ASIA - ARVO-International Meeting on Research in Vision and Ophthalmology. January 15-18, 2009, 
Hydrabad International Convention Center, Hydrabad, India. Speaker.  
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