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Abstract 

Chronic manganese (Mn) exposure has been 
associated with a neurological syndrome comprising 
cognitive deficits, neuropsychological abnormalities 
and Parkinsonism. Historically, studies on the effects of 
Mn in humans and experimental animals have focused 
on the effects on the basal ganglia and the 
dopaminergic system as it relates to movement 
abnormalities. However, emerging studies are 
beginning to provide significant evidence of Mn effects 
on cortical structures and cognitive function at levels 
lower than those needed to induce Parkinsonism. Our 
laboratory has been examining the effect of chronic 
exposure to moderate levels of Mn in a non-human 
primate model system using behavioral endpoints, 
multiple neuroimaging techniques such as Positron 
Emission Tomography (PET), Magnetic Resonance 
Imaging (MRI), and Magnetic Resonance Spectroscopy 
(MRS), as well as many neuropathological endpoints. 
PET studies have revealed a highly significant 
impairment of in vivo dopamine release in the  
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caudate/putamen with no changes in dopamine 
transporter levels, indicating that chronic exposure 
to Mn does not result in dopamine neuron 
degeneration but results in a dysfunctional 
dopaminergic system. Recent neuroimaging studies 
in human populations have revealed similar findings 
in a particular group of young drug users 
intravenously injecting the Mn-containing 
psychostimulant ephedron and in individuals with 
inherited mutations of the Mn transporter gene 
SLC30A10. In addition, neuropathological studies in 

-
amyloid plaques and neurodegeneration in the 
frontal cortex that resemble those found in the early 
stages of Alzheimer’s disease. These findings 
strongly support the need for more studies to 
determine the role of chronic Mn exposure on 
neurological disease relevant to those encountered 
in human populations occupationally or 
environmentally exposed to Mn. 


