-

brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk
provided by Jefferson Digital Commons

PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Urine Chemical Content May Be a False M easur e of Environmental Exposure
Robert L. Brent
Pediatrics 2013;132;e747; originally published online August 19, 2013;
DOI: 10.1542/peds.2013-2054

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.or g/content/132/3/e747 full.ntml

PEDIATRICS isthe officia journa of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2013 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online | SSN: 1098-4275.

American Academy of Pediatrics ¢
DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from pediatrics.aappublications.org at THOMAS JEFFERSON UNIV on September 5, 2013


https://core.ac.uk/display/46973292?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://pediatrics.aappublications.org/content/132/3/e747.full.html
http://pediatrics.aappublications.org/

COMMENTARY

Urine Chemical Content May Be a False Measure of
Environmental Exposure

AUTHOR: Robert L. Brent, MD, PhD, DSc

Department of Pediatrics, Radiology, Pathology, Anatomy, and Gell
Biology, Jefferson Medical College, Cornell University, Ithaca, New
York; and Department of Obstetrics and Gynecology and
Laboratory of Clinical and Environmental Teratology, Research
Department, Alfred I. duPont Hospital for Children, Thomas
Jefferson University, Wilmington, Delaware

KEY WORDS

bisphenol A, endocrine disruptors, urine chemical content as

a false surrogate of exposure, DEHP

ABBREVIATIONS
BPA—bisphenol A
DEHP—di-2-ethylhexylphthalate

Opinions expressed in these commentaries are those of the
authors and not necessarily those of the American Academy of
Pediatrics or its Committees.

www.pediatrics.org/cgi/doi/10.1542/peds.2013-2054
doi:10.1542/peds.2013-2054
Accepted for publication Jul 2, 2013

Address correspondence to Robert L. Brent, MD, PhD, DSc,
Thomas Jefferson University, Alfred |. DuPont Hospital for
Children, Room 308 A/R, 1600 Rockland Rd, Wilmington, DE 19803.
E-mail: rbrent@nemours.org

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2013 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The author has indicated he has no
financial relationships relevant to this article to disclose.

FUNDING: No external funding.

POTENTIAL CONFLICT OF INTEREST: The author has indicated he
has no potential conflicts of interest to disclose.

COMPANION PAPERS: Companions to this article can be found
on pages e637 and e646, online at www.pediatrics.org/cgi/doi/
10.1542/peds.2013-0106 and www.pediatrics.org/cgi/doi/10.

1542/peds.2012-4022.

PEDIATRICS Volume 132, Number 3, September 2013

This month Pediatrics has published 2 articles on environmental chemical
exposures that warrant commentary, “Urinary Phthalates and Increased
Insulin Resistance in Adolescents” (Trasande et al') and “Bisphenol A and
Chronic Disease Risk Factors in US Children” (Eng et al®). Both of these
articles use the urinary content of the chemical as a surrogate for the
chemical exposure.

Dr Trasande and his group in the article on phthalates conclude that urine
phthalate concentrations (represented by urine di-2-ethylhexylphthalate
[DEHP] concentrations) were associated with increased insulin resis-
tance in this cross-sectional study of adolescents. Dr Trasande refers to
this as an association and indicated that this study cannot rule out the
possibility that insulin-resistant children ingest food with higher phthalate
content or that insulin-resistant children excrete more DEHP. Without
knowing the tissue or serum concentration of DEHP or referring to
primate studies, the authors’ hypotheses are appropriate.

The second article by Eng et al deals with bisphenol A (BPA). It is most
important for authors to be familiar with the literature concerning the
chemical that they are evaluating. Unfortunately, the BPA article fails to
cite important publications dealing with the metabolism of BPA. For
example, Daniel Doerge, a well-known authority on the metabolism of
BPA, has co-written 5 publications that Eng et al have not cited.>® In
2011, in a report entitled, “Twenty-Four Hour Human Urine and Serum
Profiles of Bisphenol A during High-Dietary Exposure”® these inves-
tigators found that urinary BPA is not a surrogate of a serum or
tissue exposure to BPA, but reflects the intake of BPA in the diet of the
individual whose urine has been collected. This study, published in
Toxicological Sciences, studied 20 adult volunteers who ingested
100% of 1 of 3 specified meals comprising of standard grocery store
items for breakfast, lunch, and dinner. They studied the serum
concentration of BPA, which was only measurable in the serum of
the patients with exposure of 1.3 to 3.9 times higher than the 95th
percentile of aggregate US exposure. “BPA serum concentrations
were primarily less than or equal to the limit of detection...and
were on average, 42 times lower than urine concentrations. During
these high dietary exposures, BPA concentrations in serum were
undetectable in 83% of the 320 samples collected and BPA concen-
trations were determined to be less than or equal to LOD [limit of
detection] in all samples.”

Because there is little BPA in the serum even with large intakes of BPA
and the metabolism of BPA in the serum destroys its endocrine re-
ceptor affinity, there is little justification to assume that BPA has toxic
exposure in the human, even with very high exposure in the diet.

Most BPA articles in humans use the urine content of BPA as a sur-
rogate of exposure, when in reality it is a measure of the intake of BPA
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from the diet. The actual serum levels
are extremely low and in many in-
stances not detectable. Therefore, the
studies that determine the effect of
BPA by using urinary BPA levels are
unlikely to be valid. Duty et al (2012)®
evaluated BPA in neonates in the
nursery and found that newborns who
were breastfed or formula bottle-fed
had similar amounts of BPA in their
urine. BPA in nursing bottles has been
banned. Yet in reality, the BPA was not
derived from the nursing bottle, but
from the breast milk and formula milk
in the bottle. We are fortunate that
there is not an attempt to ban
breastfeeding.

Another important article worth citing
is the work of Dr Tyl® which is an
excellent animal study evaluating oral
effects of BPA entitled, “Three-Generation
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