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What We Will Cover

¢ Our modern chemical environment:

- Exposures

- Biomonitoring

- Toxicology

Specific exposures

- Lead and other heavy metals

- Air pollution

- Some pesticides

- Bisphenol A and other endocrine disruptors

¢ Solutions for Healthy People and a Healthy Planet

— Individual actions

- Examples of state and national efforts to reform chemical policy
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Early life experiences can influence
later-life health, disease

Obesity, hypertension,

Toxic exposures ) i
oxi d:tive Cardiovascular disease,
diabetes

stress , Alzheimer’s,

Parkinson’s
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Low birth )
‘ weight .
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Alzheimer’s and Parkinson’s
Diseases

¢ Characterized by:
- apbnormal protein deposits
. chronic inflammation

y Viany neurescientsis ane eginning tortnink oirSeme
nelrededeneratve diSeases alone)a conunuuim; Without
cleany aistincivound REciinicalierpathoiogical
maniiestations



Our Chemical Environment

Every day, the U.S. imports or produces approximately
42 billion pounds ofi chemicals that are used in
manufacturing), businesses, hemes, schools, and
communities.

Synthetic chemicals new: contaminate allfglehal
ecosystems.

ey arein consumer producets, oed, Water, Sediments,
SE)l; heuse dust; and air:

665,000 Icensed sy grandiatierng 197 7:

o400 0NICENSECNNOW:



Hazard Data for HP\V Chemicals

Acute Toxicity

H Environmental Fate

Ecotoxicity

7% Full* Set of
Basic Information




The National Report on Human
Exposure to Environmental Chemicals

Erom the Centers for Disease Control & Prevention
hittp://www.cde.gov/exposurereport/




In some people and age groups,
levels are much higher.

¢ Infants and children:
_ fliequent hand-te-mouthractivity: — Ingestion: of
contaminated house dust or soill

_ Grieater respiratoery. rate — more efiects ofi air
pollutien:

¥ Verkplacerexpesures

9 FEOPIE; POELFeIIMIRCHIES, WhGHIVERESIFaZadous
Waste siiesiorontcontaminatediand=—>NIkelN Contilouties

GNIESIINEISPEIES?



Chemicals of Particular Concern:
Persistent and Bioaccumulative

¢ Persistent: last for decades or indefinitely, e.g. lead,
mercury, DDA

¢ Blioaccumulatve: highrconcentratensiin daimy products,
meats, and large predatoeny fish.



Toxicology Is advancing.

¢ Primarily studied ¢ Windows; ofi
exposures; in adult development” - timing
males; iSicritical.

¢ llhe greaterthe dese, ¢ Dilierentidose-
e BIggertne elect: [ESPONSE CURVES:

9 @ne chemicallaia o Wixtures canrampliiyg
ume: Change; ermute

effects.



Environment Drives Chronic Disease
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From the Smoke Stack to Your Brain
Air Pollution is Linked to Brain Inflammation
& Amyloid-Beta Deposition

Brain

dietary omega-6 Increase PGE2 and amyloid-beta
fatty acids /
L,
%Y

Capillary Endothelium
Increase COX2

[

Circulation
TNFa

IL-1B

LPS on PM

PM > Inflammation

cytokines




VOCs and Indoor Air

\/OCs: cleaning, degreasing, extraction, surface coating, laboratory
work, iIn-heme repairs, and remodeling, as components of paints,
inks, glues, adhesives, and fuels.

Tloxic to the brainiand nerveus: system, Impair rieproduction and child
development, and cause Cancer.

Effecls) on nernveus systeni: meod swings, depression; impaired
cognIlien; concentaten; and memorny.

IR aeditien; EXPOSUrESH 1OISeME SeIVENLS I the Werkplace Increase
thenisk: oif Parkinsonrs disease.



Lead

Cumulative occupational exposure
¢ | cognitive iImpairment: sninzor
& 2X risk Parkinson’s coon 20

Cumulative community exposure

» | cognitive impaiiment: sz
¢ Upto 15 years cognitive aging wesskopzom

Animal studies, of'early life exposure
¢ Late-life Alzheimer's markers sasna200s, Lanir 2007,


http://upload.wikimedia.org/wikipedia/commons/7/7b/Peeling_paint_1.jpg

Vulnerable Communities

¢ Stress, depression-> risk for
CVD, AD s o 0wty

¢ People with lower SE status are at
risk for exposure to multiple
environmental hazards—>
Tdamage.

— Lead + stress - Tcognitive Impairment
&lassi 2009

~ LLead|+ ail pollution =GV autenomic X T
dySTURCHION Park 2008 DENNIS RAPHAEL

SECOND EDITION

Forewords by
the Hon. Roy |. Romanow
and the Hon. Carolyn Bennett



Pesticides

¢ Parkinson’s Disease
- Human studies - 24/31 studies show 1 risks for PD. (OR 1.6-7) grown 2006
—  Animals - Rotenone & paraguat->damage dopaminergic neurons in
striatall region ofi brain
- Combinations of maneb and paraquat; prenatal
expoesure ‘primes” the brain, increasing adult
susceptibility coy-siecnta 2005

¢ Cognitive decline/dementia
— [Low: level fungicides in Vineyards=>: 3.5x peor attention;, MEMOIY sz
— Occupational exposure asseciated with 2x risk oif developing| AlDss 20z

+ Insulin Resistance, metabolic syndrome Lce 2006, 2007, 2007
_ " SOmMeE persistent pesticides shiew! streng
dese-response relation teNnsulinesistance
andimetabelic syndreme:
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Bisphenol A

¢ Found In polycarbonate plastic, resins,
sealants.

& Exposures are nearly ubiguitous.

¢ Endocrine disruptor, oxidative stress.

¢ Causes fat accumulation & insulin

iesistance: at low: levels (animals)., Aanso-
Viagdelena 2006; Wada 2001

¢ S-ioldl | Carndievascular diSEase:, iang 200

9 2-10)d { Insulin: RESISTaNCE. i=ns2008



BPA and Health Concerns

Reproductive effects, male and female
Recurrent miscarriaes

[ aneXidantENZyMES
y Allered Immune itneclion
aVieraifeneects

= AlErStatienuonacuViLy.

» DCII

ttp://www.flickr.com/photos/bframe/406051181/
i L



Potential Effects of Health
Endocrine Disruption

+ Falling age of puberty in girls

¢ Obesity and diabetes

¢ IHeart Disease

s Viale genital annoermalities

s Regional decreases;in spenrm count

¢ Cancers
— Breast
- Prostate

» INeurnehenavieralipronienis; e:g. autisng,
N PERRCUMILY



Environmental Factors Disrupt Insulin Signaling,
Drive Inflammatory Metabolism

Oxidative
stress

Inflammation
Lead, om
heavy metals ’

Insulin
sigha..™q

Pesticides Pollution

[

Endocrine
Disruptors -

BPA, dioxins, PCBs,
some pesticides :

* 1 blood sugar
- 1 artery disease [
* 1 triglycerides




Solutions

for

Healthy People & A Healthy Planet




Major llinesses Are Preventable
Personal Actions to Profoundly Reduce Risks

Personal Level — “Approaches to Healthy Living”

¢ Eat healthy — whole, fresh, unprocessed, plant based
foods

¢ Exercise
¢ Be socially engaged

¢ Avoid toxicants whenever possible




President’s Cancer Panel 2009
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State & Local Initiatives

¢ Prioritizing chemicals of high concern

¢ Requiring manufacturers to disclose the
chemicals in their products

¢ Chemical specific bans
¢ Investment in Green Chemistry
¢ TSCA Reform



http://upload.wikimedia.org/wikipedia/commons/5/52/US_map_-_states.png

Toxic Chemicals Safety Act
TSCA Reform

Requires that all chemicals are proven safe
Uses the best science available

Informs the market, consumer and the public
Promotes environmental justice

Boosts innovation, development of safer
chemicals and jobs

Supports the states and tribes
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Blood lead levels in the U.S. population 1976 -1999
NHANES II, lll, 99+
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