Environmental Risk Factors and Gene-Environment Interactions in Parkinson’s Disease: Investigations at the Parkinson’s Institute as Part of the CCPDER  

by Donato A. Di Monte

As part of the Collaborative Center for Parkinson’s Disease Environmental Research (CCPDER), four integrated multi-disciplinary projects are being carried out by investigators at the Parkinson’s Institute.  The first project, entitled “Genes, Environment and Parkinson’s Disease,” is led by Dr. Caroline M. Tanner and involves the epidemiological assessment of occupational and avocational risk factors for Parkinson’s disease (PD) in four different populations.  In collaboration with Dr. Kathleen Giacomini at UCSF, Dr. Tanner will also determine if PD risk is affected in individuals carrying polymorphic variants of genes encoding xenobiotic-specific transporters.  The second project is entitled “Neurotoxicants, Oxidative Stress and -Synuclein in PD” and is led by Dr. Donato A. Di Monte.  The protein -synuclein has recently been implicated in the pathological process underlying PD.  The purpose of these studies is to evaluate interactions between -synuclein and neurotoxicants in animal models and to test the hypothesis that such interactions could explain how environmental agents contribute to the pathogenesis of PD.  Dr. Di Monte’s work is closely related to the work of Dr. Julie K. Andersen (at the Buck Institute), who leads the third project entitled “Iron, Oxidative Stress and Pesticides in PD”.  Both these projects will assess the role of oxidative stress in toxicant-induced PD-like pathology.  Dr. Andersen will focus on the effects of increased iron level as a risk factor for neuronal injury in the substantia nigra (the area of the brain that is targeted by the neurodegenerative process in PD) and will determine how iron levels, toxicant exposures and oxidative stress may be affected by aging (PD is an age-related disease).  Epidemiological studies have identified potential adverse risk factors for PD (e.g. exposure to pesticides) as well as one relatively undisputed protective association, i.e. the inverse correlation between PD and cigarette smoking.  The fourth project is aimed at elucidating the mechanistic basis by which cigarette smoking may prevent neurodegeneration in PD.  It is entitled “Nicotine and Neuroprotection in Non-Human Primates” and is led by Drs. Maryka Quik and J. William Langston.  It will test the hypotheses that a specific subunit of the nicotinic receptor (the 6*) mediates the neuroprotective action of nicotine (and hence cigarette smoking) and that this neuroprotection involves a receptor-dependent increase in neurotrophic factors (bFGF and BDNF).  These studies could lead to the development of new therapeutic strategies.  In particular, specific nicotinic receptor agonists could reproduce the beneficial effects of smoking against PD.  Overall, the integrated effort of investigators involved in these four projects should yield valuable insights into mutations and polymorphisms in relevant PD genes, environmental risk factors for PD, the role of oxidative stress and protein aggregation in PD pathogenesis, mechanisms of neuroprotection and the development of new animal models of PD (all critical research opportunities identified by the original RFA for the CCPDER).  Furthermore, scientific achievements in these fields will undoubtedly be fostered by collaborations among the three Institutions that comprise the CCPDER, the Parkinson’s Institute, Emory University and UCLA.            

