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Research Areas and Active Projects 
 

The research interests of my lab is focused towards understanding the role 
of nAChR’s in the development of inflammation and subsequent 
neurodegeneration which has been shown to be involved in the 
development of many disease states such as Parkinson’s and Alzheimer’s 
disease as well as HIV associated neurocognitive disorders. Therefore, a 
better understanding on the factors associated in the modulation of 
nAChRs will allow us to target these receptors as a therapeutic approach. 

 

Currently we are working on 3 different lines of research:  

 

1. We are working on increasing our understanding of the role that 
nAChRs play on brain inflammation and subsequent development of 
dementia associated with obesity.  Interestingly, it has been shown 
that a high fat diet on wild-type mice causes the activation of microglia 
resulting in impairments on working memory and in humans an 
elevated serum cholesterol is a risk factor for mild cognitive 
impairment and dementia. Suggesting that dietary fat content affects 
the function of the brain. Using electrophysiology and pharmacological 
manipulation of lipids, we demonstrated that changes in lipid levels in 
the plasma membrane causes dramatic changes in the function of the 
α7 nAChRs. Therefore, we are working on dissecting the role that α 7 
nAChR plays on the high fat diet mediated microglia activation and 
subsequent development of neuroinflammation.  

 

2. In a collaborative effort, we are using a mouse model of HIV infection 
to understand the role that nAChR play in the development of HIV 
associated neurocognitive disorders. HIV-associated neurocognitive 
disorders (HAND) are a plethora of neurodegenerative diseases that 
can lead to severe cognitive, motor and behavioral disturbances of 
varying severity. The prevalence rates of HAND have been estimated 
to be as high as 50-60% of HIV positive patients despite the use of 
highly active antiretroviral therapy (HAART). HAND development has 
been associated with increased activation of the brain immunity, 
specifically there is an increased in microglial activation. This 
inflammatory response is thought to be responsible for neuronal 
damage, resulting in motor symptoms and the cognitive impairment 
associated with HAND. The molecular mechanism by which HIV 
infection leads to HAND, are not fully understood. Interestingly, data 
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from our lab shows that exposure of primary human monocyte derived 
macrophages (MDMs) to a HIV-1 glycoprotein (gp120) results in the 

up-regulation of the 7-nAChR, suggesting the possibility of 
modulating HIV neuroinvasion before it occurs. Furthermore, our 
group has shown that gp120 exposure results in the functional up-

regulation of the 7-nAChR in a neuroblastoma cell line, leading to cell 
death through calcium overload. And preliminary data shows similar 
effects in primary cultures of striatal neurons from a transgenic mouse 
model of HAND that expresses gp120 in their brain (gp120-tgm). 

However, the role that 7-nAChRs may play in the development of 
HAND is unknown. Therefore, there is a need to improve our 
understanding on the pathogenesis of HAND to increase our chances 
of treating it successfully. 

 

3. The recent legalization of medicinal and in some cases recreational use 
of marijuana by many states in the USA, has resulted in a significant 
increase in the comorbidity of both marijuana and tobacco use. Studies 
have implicated the use of marijuana with the addictive potential of 
tobacco and viceversa suggesting that the mechanism of action of the 
addictive substances in both, cannabinoids and nicotine, interact with 
each other in the brain. However little is known about the effects that 
the phytocannabinoids found on marijuana have on the function of 
nicotinic acetylcholine receptors (nAChRs). Interestingly, it has been 
shown that endogenous cannabinoids are able to modulate the 

function of the two most abundant nAChRs in the brain the 7 nAChR 

and the 42 nAChR. Although there is a tremendous therapeutic 
potential of the two most abundant phytocannabinoids in marijuana 
∆9-Tetrahydrocannabinol (THC) and cannabidiol (CBD), many of their 
effects have been shown to be independent of the cannabinoid 
system, and there is a critical need to increase our understanding of 
their molecular targets. Therefore, we are working on the functional 
effects that phytocannabinoids have on nAChRs of different subunit 
compositions.   
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