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Toxicity biomarkers among US children compared to a similar cohort
in France: a blinded study measuring urinary porphyrins
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The purpose of this blinded study was to evaluate potential environmental
toxicity in a cohort of neurotypical children (n¼ 28) living in a suburban area
of north-central Texas in the United States (US) with a comparable age- and
gender-matched cohort of neurotypical children (n¼ 28) living in a suburban area
of southeastern France using urinary porphyrin testing: uroporphyrin (uP),
heptacarboxyporphyrin (7cxP), hexacarboxyporphyrin (6cxP), pentacarboxypor-
phyrin (5cxP), precoproporphyrin (prcP), and coproporphyrin (cP). Results
showed significantly elevated 6cxP, prcP (an atypical, mercury-specific porphy-
rin), and cP levels, and increasing trends in 5cxP levels, among neurotypical
children in the USA compared to children in France. Data suggest that in US
neurotypical children, there is a significantly increased body-burden of mercury
(Hg) compared to the body-burden of Hg in the matched neurotypical children
in France. The presence of lead contributing to the higher levels of cP also needs
to be considered. Further, other factors including genetics can not be completely
ruled out.
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Introduction

For many years, measuring heavy metal toxicity in children involved a direct measure
of the metals in the blood, urine, hair, or fecal matter. A more recent approach is to use
urinary porphyrins as a measure of toxic metal body-burden. Previous studies showed that
urinary porphyrins (heme precursors formed in the heme synthesis pathway) afford a
measure of xenobiotic exposure, particularly mercury (Hg) (Woods 1996; Pingree et al.
2001a; Pingree, Simmonds, and Woods 2001b). Specific patterns of porphyrins suggest
the presence of Hg exposure. Mercury toxicity was demonstrated to be associated with
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