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Autism Spectrum Disorder and Particulate Matter
Air Pollution

Table 3. ORs (35% CI) for ASD per IQR increase in PM, levels in different time periods, nonmovers only.”

OR (5% Cl) per 4.40 pg/m’* PM,

Exposure period Unadjusted Adjusted® Mutually adjusted-
9 months before conception 1.20(0.98, 1.47) 1.32(1.04, 1.69) 0.83(0.58, 1.19)
Whole pregnancy 1.37(1.09, 1.71) 1.50(1.16, 1.94) 1.63(1.08, 2.47)
9 months after birth 1.19(0.96, 1.49) 1.29(1.00, 1.67) 0.96 (0.65, 1.40)

*Restricted to nonmovers who also have data on all exposure periods (158 cases, 977 controls). *Adjusted for child sex,
year of birth, month of birth, maternal age at birth, paternal age at birth, census income. “Mutually adjusted for other two
exposure periods, as well as all other covariates listed above.

Raz et al., 2014
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Heavy Metal Exposure in Children

Real-world Exposures to Metals Often Consist of Low Doses

* Very low levels of Arsenic exposure (5-10ug/L)
in drinking water are associated with lower 1Q

scores in 3-5 grade children
Wasserman ef al., Environ Health (2014)

+ Children exposed to Mercury show decreased

visuospatial processing and memory.
Grandjean ef al., Neurotoxicol Teratol (2014)

* Exposure to Manganese is associated with poorer memory and
attention in children, even at low levels commonly encountered in
North America oulhote et al., EHP (2014)

* Very low levels of lead exposure (below 10 ug/dL) are associated with
lower 1Q scores in children ages 3 and 5 years old canfield et al, NEJM (2003)
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PBDEs: Human Toxicity

* Neurodevelopmental Effects

— PBDEs-cord blood associated with
neurological deficits in children (motor perf.,
cognition (1Q), behavior)

(Eskenazi et al., 2013; Herbstman et al., 2010; Roze et al., 2009)

* Thyroid Homeostasis
— Altered circulating THs, TSH in adults

(Meeker et al., 2009; Turyk et al., 2007; Stapleton et al., 2011;
Bloom et al., 2008, Chevrier et al., 2010)

* Reproductive Development/Toxicity
— Cryptorchidism in infants

— Early menarche
— landrogens, LH, FSH; tinhibin
— testradiol, inhibin in male infants (BDE-154)

— |sperm counts, testis size (BDE-153)

(Akutsu et al., 2008; Chen et al., 2011; Main et al., 2007; Meeker et al.,
2009; Meijer et al., 2012)
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Prenatal Exposure to Flame Retardants Linked
With Lower IQ
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Scatter plots of maternal serum BDE-47 concentrations and child cognitive
and behavior rating scores at age 5 years with generalized additive model
curve fitting

Chen et al., 2014

HELIRYV UV TAREONHD MR ZICESHARTY  HAEAR—FEATNET,
FHRELOMEEREBERRISIGL TR, 5. 7TRICTEHMLTLET,

=Y. 00, SR EDEBITHRITERLTNDSDTY A, £IFEDPBDE
[CHEMOBBRMNEET S EITL> T FICBRMBERBIE-4TREN LRSS
[CHESTFHIEEDMBENTA>TLKENSZEA LMY FELT=, B OPBDEM
RENEAND LI THEFTEEDENITETT,

29



National Institute of Environmental Health Sciences

Your Environment. Your Health.

Phthalate Exposure Linked to Lower IQ
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Factor-Litvak et al., 2014
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Transgenerational Epigenetic Inheritance

Exposure to the developing fetus
can affect the health of hhis/her
children and grandchildren
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Modified from Youngson et al., Annu. Rev. Genomics Hum. Genet. (2008)
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Chemicals Causing Transgenerational Changes

BPA Behavioral changes through F4 Alteration of
neuropeptide genes.

Obesity DNA methylation
Methoxychlor Steroid biosynthesis, ovarian effects Unclear
DES Uterine and mammary gland changes  Expression of Hox
genes, ER signaling
Vinclozolin Sperm counts DNA methylation on
imprinted genes
Dioxins AhR expression in prostate, liver, and  DNA methylation on
sperm imprinted genes
TBT Obesity, hepatic steatosis Mesenchymal stem cell

changes, epimutations
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