
 
A growing body of evidence indicates that environmental exposures during the in utero, early-life and later childhood periods 
contribute to obesity and its metabolic consequences. In the Southern California Children’s Health Study (CHS), prenatal and 
early-life exposures to traffic-related pollution have been associated with early childhood obesity, growth trajectory of body mass 
index (BMI), and attained BMI at age 18 years. In this pilot we are beginning to investigate the effects of prenatal exposures of 
traffic-related air pollution, BPA and biomarkers of these exposures in umbilical cord blood on birth weight and early-life growth 
trajectories. The research builds upon a birth cohort that is currently being conducted at the Los Angeles County + University of 
Southern California (LAC+USC) Medical Center. Our aims are to develop methods and test  the feasibility of a study based at 
LAC+USC to: 1) enroll 200 mother-infant pairs and follow-them prospectively for a 12 months, 2) estimate ambient PM2.5 and 
residential traffic-related air pollution (total oxides of nitrogen or NOx from freeway and non-freeway sources) exposures, 3) use 
umbilical cord blood to measure levels of BPA and BADGE-4OH, and nitro-polycyclic aromatic hydrocarbons (nitro-PAHs such 
as 1-aminonaphthalene, 2-aminofluorene, 9-aminophenanthrene and 1-aminopyrene), the latter as biomarkers of exposure from 
diesel exhaust exposure from traffic, and  4) conduct telephone interviews and review of medical records. We assessed the 
following research hypotheses (H) in this pilot project: H1. Prenatal and early life exposures to PM2.5 and NOx are associated 
with birth weight and growth (BMI z score) during the first year of life. H2. Cord blood level of BPA and BADGE and nitro-
PAHs are associated with birth weight and growth (BMI z score) during the first year of life. H3. Longer duration of 
breastfeeding reduces the adverse effects of these exposures on early-childhood growth (BMI z score). We have developed 
protocols to enroll the birth cohort at LAC+USC. All necessary institutional review board approvals have been obtained. To date 
(November 6), we have recruited 142 newborn-mother pairs and collected data on birth outcomes, interview information and cord 
blood and neonatal blood spot samples. The majority of the mothers are Hispanic, belong to low socioeconomic status. We found 
that following mothers in the postnatal period by phone is feasible but requires early and frequent contact to maintain contact 
information in this mobile and low income group. With the first contact at 3 months, 63% were interviewed. We are now pilot 
testing follow-up at earlier ages to improve follow-up. It appears that a minority of mothers use LAC+USC for well child care 
visits (15%) making medical record review for outcomes a more complicated and costly process. Major challenges include the 
length of the approval process for access to the hospital, the large number of changing medical records systems, residential 
mobility of women and staff turnover. Preliminary data on the biomarkers and birth weight outcomes will be presented. 

 
The gut-derived hormone ghrelin potently stimulates food intake by activating its receptor (growth hormone secretagogue 
receptor 1-A, or GHSR1-A) in the brain. Our recent data show that GHSR1-A activation in the ventral hippocampus (vHPC), a 
region traditionally associated with memory function, increases food intake and food-motivated behavior in rats. The present 
work expands these findings by establishing the downstream neural circuitry mediating ghrelin’s orexigenic effects. Experiments 
combine a unilateral neurotoxic lesion “disconnection” approach with behavioral neuropharmacology to reveal that increased 
feeding following vHPC GHSR1-A activation requires downstream neural communication to the lateral hypothalamic area 
(LHA), a brain region at the center of the CNS reward circuitry. Retrograde neural tract tracing and immunohistochemical 
analyses suggest that this orexigenic neural pathway is direct (i.e., monosynaptic). Ongoing experiments will determine whether 
diet-induced obesity can be “blocked” following chronic downregulation of ghrelin activity in this neural circuitry. 

  
The hearts of many mammalian species are surrounded by an extensive layer of fat called epicardial adipose tissue (EAT). The 
lineage origins and determinative mechanisms of EAT development have never been described, in part because mice and other 
experimentally tractable model organisms are thought to not have this tissue. In this study, we show that mouse hearts have EAT, 
localized to a specific region in the atrial-ventricular groove. This adipose tissue originates from the epicardium, a multipotent 
epithelium that until now is only established to normally generate cardiac fibroblasts and coronary smooth muscle cells. Adoption 
of the adipocyte fate in vivo requires activation of the PPARg pathway, and this fate can be ectopically induced in mouse 
ventricular epicardium, either in embryonic or adult stages, by expression and activation of PPARg at times of epicardium-
mesenchymal transformation. Human embryonic ventricular epicardial cells natively express PPARg, which explains the 
abundant presence of fat seen in human hearts at birth and throughout life. We have clarified the upstream events that control 
epicardial PPARg expression and account for these species differences. 
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