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5. Abstract 
 

Lead (Pb) is a cumulative toxicant that affects the developing central nervous system, placing children 
at increased risk of neurobehavioral impairment and lifelong disadvantages.  We hypothesize that early life 
lead exposure results in significant sleep disturbance. We previously found that early elevated blood lead 
levels (BLL) at ages 3-5 years are associated with increased risk for sleep disorders in early adolescence. 
Chronic sleep disruption has been linked to metabolic disturbances that, in turn, promote the development of 
obesity and diabetes. Thus, we further hypothesize that childhood Pb exposure results in sleep disruption 
which in turn leads to metabolic dysfunction and obesity. In support, recent animal studies demonstrate in mice 
exposed to low levels of lead across development persistent long-term health consequences, including 
impaired glucose homeostasis and obesity. We now seek to translate the animal work to humans in an effort to 
determine lead risk for sleep and metabolic disturbances by piloting in our existing longitudinal cohort study in 
China. The initial epidemiological sample consisted of 1,650 3-5 year-old Chinese boys and girls whose blood 
lead levels were measured in 2004 at age 3-5 years (Wave I); subjective sleep measures for the sample were 
added at age 12 (N=1,112; Wave 2). These children are currently in high school (estimated N = 907; Wave 3), 
and will be studied in the proposed pilot project (N = 200) with subjective sleep and metabolic assessments 
being performed. This pilot study project will be conducted by Dr. Jianghong Liu (PI) working with a Chinese 
collaborator Dr. Chonghuai Yan (pediatrician & scientist on environment toxicity) at Shanghai JiaoTong 
University, China. The proposed research is consistent with the mission and philosophy of Penn’s CEET 
focusing on an interdisciplinary approach, advancing research on environmental health, and with high promise 
of attracting future extramural funding once sound pilot data have been collected.  


