Do PBDEs impact maternal

thyroid hormones?
Preliminary results from the
Chemicals, Health and Pregnancy
study (CHirP)

In Vancouver, Canada.

Glenys Webster, PhD candidate
UBC School of Environmental Health

Flame retardant dilemma workshop,
Berkeley, Feb 12 2010.

Image from: UCSF/CHE Summit on Environmental Challenges to
Reproduction and Fertility, Jan 2007.
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California flame
retardant
standard TB117

TB117 products

shipped to

— California

— Oregon

— Washington

— Alaska

— British Columbia
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Human PBDE levels over time
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FIGURE 1. Total PBDE concentrations (> PBDE) in human blood,
milk, and tissue {in ng/q lipid)
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Median PBDESs in Vancouver
Breast Milk
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PBDEs In Individual Breast Milk samples
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Routes of Exposure to PBDEs

Computer use?

Time spent in

<€ cars, airplanes?

4— Job
exposures?

~ Foam mattress or
pillow?

Skin contact V\

Carpeting at
home?




PBDE metabolites
resemble thyroid hormone (T4)

An OH-BDE Thyroid hormone
(T4)




Thyroid hormones (THS) are critical
for fetal brain development

e <20 wks, fetus receives
all TH across the
placenta

Small changes in THs
during fetal life can
affect brain development

Need to study TH
disruption in early
pregnancy

Adapted from: www.robynsnest.com/images/placenta.jpg
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OH-BDES may alter T4 transport & metabolism
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Thyroid Hormones play critical roles in health

Metabolism and body temperature regulation
Normal growth and development

_ 7 months
Cardiovascular system
Hearing
Skeletal growth
Hair and skin

Boy with Hashimoto’s
Slide from Dr Caren Helbing (University of Victoria) disease




Public health implications of
thyroid disruption

Many conditions are hypothesized to be linked to
thyroid disruption in utero

= ADHD
Autism
Poor motor skills
Learning disorders

Reduced 1Q, reading abllity, language development

Soldin 2003, Haddow 1999




The Issue

PBDES

= Used in many consumer products

_each out & accumulate in human tissues
~ound in ~100% of the general population
Known thyroid toxicants (animal studies)
Potential to affect fetal brain development
~ew human health studies




Chemicals, Health and Pregnancy
(CHIrP) study

www.cher.ubc.ca/chirp




Study Questions

1. Are maternal PBDE levels associated
with maternal thyroid hormone levels
during early pregnancy?

2. What are the determinants of PBDE
levels in pregnant women?




Study design

Web - based
Questionnaire

Recruitment

(n=152) Home visit:

e Questionnaire

@ o Air, dust, dryer lint
o samples
>

Tissue banking program
(optional)

Knowledge
Cord serum translation

("? Maternal serum
g‘% l

15 18
Weeks Gestation

Chart review

1

Delivery




Study design

Web - based
Questionnaire

PBDEs, PFCs, PCBs, OCs

Recruitment
(n=152)

Home visit;

* Questionnaire Tissue banking program

tional
o (optional)

Knowledge
Cord serum translation

Chart review
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_ Delivery
Weeks Gestation




Study design

Web - based
Questionnaire

fT4, TT4, TSH, TPO-Ab

Recruitment
(n=152)

Home visit;

g

Tissue banking program
(optional)

&

Knowledge
Cord serum translation

Chart review

1

15 18

_ Delivery
Weeks Gestation




CHIrP population

Average maternal age = 34 (25-43)
82% Caucasian

Median household income: 80-120K
81% with university degree or diploma
47% under midwifery care

21% planned home births




Frequency

Distribution of Sum PBDEs (ng/g lipid)
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Median PBDEs in other pregnancy studies
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Holland Baltimore
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Boston Vancouver
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Thyroid Hormones and PBDES:
US Studies + CHIrP (Vancouver)

Study N Free T4

Turyk o
Bloom ¢ 36
Meeker o” 24
Chevrier £
Webster £

Slide from Mary Turyk




Summary

BDE 28, 47, 99, 100, 153 detected In
>60% of CHIrP participants

PBDE levels ~similar to other human
health studies

PBDEs: TfT4, TTT4, {TSH (prelim. resuits)

Clinical / Public health / policy
relevance?




Population ‘Risk’
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CHIirP weaknesses

o Small sample size

— may limit power for epidemiology questions
e Biased population

— Limits the generalizability of findings




CHIrP strengths

Study designed to answer PBDE vs TH
guestion

Comprehensive & unique study design

2 measures of maternal TH - increased
statistical power

Provide pilot data for larger national studies

Participant commitment is high, possibility for
follow-up studies

Banked serum and hair samples (no DNA)
Policy relevant research
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Thank you - any questions?

Glenys Webster

Director, Chemicals, Health and Pregnancy study
(CHIrP)

gwebster@interchange.ubc.ca
www.cher.ubc.ca/chirp




How to reduce toxin exposures in the home

Avoid foam-containing furniture & baby products meeting the “California

Furniture Flammability standard TB117”

Consider non-foam mattresses & furniture (natural latex, wool)
Reduce exposure to indoor dust

Open your windows (home & car), spend time outside
Wash hands before eating

Eat low on the food chain

Switch to non-toxic cleaning products

No plastic in the microwave or dishwasher

Choose non-plastic containers to store fatty foods
Avoid micro-waved popcorn & fast food wrappers
Use BPA-free bottles, sippy cups, water bottles

Avoid toys containing lead, phthalates, BPA

Choose non-toxic materials during home renovations




