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DAVID reveals that there is a five-fold enrichment in the 
GO category "Disease mutations" containing 49 genes, 
such as genes lnvolved in retinoblastoma (RBI) ,  breast 
cancer (BRCAI), and Wilm's tumors (WT1). This data 
supports the Barker Hypothesis that early life exposures 
to lead can affect the development of later diseases. In 
addition to the 423 genes with significant (P c 0.05) 
positive correlations between Pb and DNA methylation, 
there are also 728 genes with significant negative 
correlations. The two most significantly negatively 
correlated CpG methylations were near the genes 
Cdknlc (P 0.00024) and Ptprm (P = 0.000015). Cdknlc 
is a cyclin-dependent kinase inhibitor that is imprinted 
{OFF on the paternal chromosome and ON on the 
maternal chromosome). Ptprm encodes a protein 
tyrosine phosphatase that down-regulates growth 
factor signaling. The Preliminary identification of 
Cdknlc and Ptprm is especially exciting because of 
similar findings from another laboratory. Le-Nlculescu 
and colleagues recently found that gene expression 
levels in human blood can be used to identify useful 
biomarkers for neuropsychiatric disorders, including 
Ptprm.. 
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fheme and Rutionale: Since Couper fist identified 
manganese intoxication in 1837, there have been 
hundreds of reports of neurologic disorders and 
neurobehuviora/ deficits due to high levels of 
occupational exposure to manganese. Since manganese 
is an essential element ond subject to homeostotlc 
control, there has been littie concern about possible 
neurotoxic effects of environmentd exposure through 
ujr and water. Recent studies with children and adults 
living In the vicinity of manganese mines and processing 
plants and with children exposed to manganese through 

drinking water, suggest tho t environmental manganese 
exposure is associated with loss of nervous system 
function. This is an emerging field and rnony questions 
still need to be answered: What are the efiects 
throughout the lifespan? What is the contribution of in 
utero exposure? What is the most adequate biomurker 
of exposure? Are current guidelines protective for 
health? In this session, researchers from several 
countries present their studies on environmental 
exposure to manganese. 
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NEUROBEHAVIORAL EFFECTS OF INHALED 
MANGANESE IN ITALIAN ADOLESCENTS. Roberto 
Lucchi n i, University of Brescia, Occupational Health, 
Brescia, Italy 

Background and Oblective: Increased parkinsonism 
was observed in Valcamonica, a valley in the province of 
Brescia, Italy. Prevalence data were higher in the 
vicinities of ferroalloy plants and associated to the 
concentration of manganese in deposited dust. The aim 
of the present study was to assess motor, cognitive and 
neurosensory functions in adolescents in the exposed 
area and in a reference area. Methods: Metals were 
measured in airborne particles collected with 24-hours 
personal samplers, and in various environmental media. 
Soil was analyzed a t  surface and lOcm depth. 
Adolescents were recruited through the local school 
system for neurobehavioral examination and 
assessment of dietary intake of metals. Blood and urine 
samples were collected for metal analysis. Results: A 
total of 303 children residing in an exposed area and a 
reference area participated in the study, Airborne 
manganese was 84.38k89.65 ng/m3 in the exposed area 
and 22.79k23.82 nglm3 in the reference area. Lead, 
iron, zinc and chromium also showed significantly 
higher levels. Manganese results were significantly 
higher also at the surface and at 10 crn depth of soil and 
in salad. Exposure biomarkers were not significantly 
different between the two areas. Children in the 
exposed area showed impairment of motor 
coordination and odour identification associated with 
airborne manganese a t  multivariate analysis. Blood lead 
was inversely assoclated with IQ. Conclusion: 
Environmental exposure to manganese in adolescents is 
related to deficit in motor and o l faaov functions 
whereas concomitant lead exposure is related to 
decrease of lQ Acknowlednement: This work was 
partially supported by the EU through its Sixth 
Framework Programme for RTD (contract no FOOD-CT- 
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