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Research Interests 
 
Dr. Ali’s primary research focus is the study of cellular and molecular mechanisms of oxidative stress and free 
radical-induced neurodegeneration and potential neuroprotective mechanisms of antioxidants. Dr. Ali has 
demonstrated that selective CNS-acting drugs, drugs of abuse, dietary supplements, environmental agents, 
pesticides, and organometals induce neurotoxicity by generating free radicals. Using different pharmacological and 
genetic approaches Dr. Ali’s laboratory has demonstrated that peroxynitrite is responsible in methamphetamine 
(METH)-induced dopaminergic neurotoxicity.  His laboratory utilizes the MPTP-mouse model of Parkinson’s disease 
(PD) and to examine the neuroprotective role of nitric oxide inhibitors, protease inhibitors and selective dopaminergic 
agonists and antagonists. Dr. Ali’s laboratory uses a non-human primate model of PD in examining the use of a 
wireless sensor, to stimulate the subthalamic area to activate the dopamine system, as a potential treatment of PD. 
 
The use of silver, gold, copper, manganese and aluminum nanoparticles (NP) and other nanomaterials, such as 
single- or double-wall carbon nanotubes and titanium oxide, is becoming more widespread in commercial 
applications, such as the computer industry and drug delivery systems. Because of their nanosize the properties of 
NP differ significantly from those of bulk materials and their interaction with biological systems is still unknown. Dr. 
Ali’s laboratory is studying the effects of nanomaterials on the central nervous system. Dr. Ali’s laboratory has 
demonstrated that NP are capable of generating oxidative stress and free radials, which may in turn produce 
neurotoxicity.  Carbon nanotubes (CNTs) are considered to have revolutionized the field of nanotechnology because 
of their light weight. However, this property can be potentially hazardous if it allows CNTs to reach the lung and 
blood stream after environmental exposure.  Using in vitro and in vivo approaches, Dr. Ali’s laboratory plans to 
investigate the potential of CNTs to produce any adverse effects on cellular systems due to their ability to cross the 
blood brain barrier.     
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