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Altered urinary porphyrins and mercury exposure as biomarkers
for autism severity in Egyptian children with autism
spectrum disorder
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Abstract Autism spectrum disorder (ASD) is a complex
neurodevelopmental disorder that affects social, communication,
and behavioral development. Recent evidence supported but also
questioned the hypothetical role of compounds containing mer-
cury (Hg) as contributors to the development of ASD. Specific
alterations in the urinary excretion of porphyrin-containing ring
catabolites have been associated with exposure to Hg in ASD
patients. In the present study, the level of urinary porphyrins, as
biomarkers of Hg toxicity in children with ASD, was evaluated,
and its correlation with severity of the autistic behavior further
explored. A total of 100 children was enrolled in the present
study. They were classified into three groups: children with
ASD (40), healthy controls (40), and healthy siblings of the
ASD children (20). Children with ASD were diagnosed using
DSM-IV-TR, ADI-R, and CARS tests. Urinary porphyrins were
evaluated within the three groups using high-performance liquid
chromatography (HPLC), after plasma evaluation of mercury

(Hg) and lead (Pb) in the same groups. Results showed that
children with ASD had significantly higher levels of Hg, Pb,
and the porphyrins pentacarboxyporphyrin, coproporphyrin,
precoproporphyrin, uroporphyrins, and hexacarboxyporphyrin
compared to healthy controls and healthy siblings of the ASD
children. However, there was no significant statistical difference
in the level of heptacarboxyporphyrin among the three groups,
while a significant positive correlation between the levels of
coproporphyrin and precoproporphyrin and autism severity was
observed. Mothers of ASD children showed a higher percentage
of dental amalgam restorations compared to the mothers of
healthy controls suggesting that high Hg levels in children with
ASD may relate to the increased exposure to Hg from maternal
dental amalgam during pregnancy and lactation. The results
showed that the ASD children in the present study had increased
blood Hg and Pb levels compared with healthy control children
indicating that disordered porphyrin metabolism might interfere
with the pathology associated with the autistic neurologic phe-
notype. The present study indicates that coproporphyrin and
precoproporhyrin may be utilized as possible biomarkers for
heavy metal exposure and autism severity in children with ASD.
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Introduction

Autism spectrum disorder (ASD) is a multi-factorial and com-
plex neurological disorder, which appears to be affected by
environmental, nutritional, immunological, and genetic fac-
tors as well as further conditions even related to a high sensi-
tivity to oxidative stress (Yassa 2014; Deisher et al. 2015;
Endreffy et al. 2016; Jumah et al. 2016). Environmental agents,
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