Chemical Exposure and
Chronic Disease

PH
ources Defense Councill

IFCS, Budapest, September 25, 2006



Background
-

e Many chemicals have been associated
with human disease

e Health effects can occur from both
occupational and environmental
exposures

e We are exposed to multiple & ol ol
chemicals through multiple o
routes throughout our lives




Main points
o]

e Timing and routes of exposure - as critical as
dose and type of chemical exposure

® Fetal origins of disease

® Effects can be subtle and not easily recognized

® Threshold of safety?
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Children are More Vulnerable
to All Toxins

e Immature brain, blood/brain barrier;
e Eat, breathe & drink more per kg;
Gl & skin 2x surface area v. adult;
Outside more & closer to ground;
Hand/mouth behaviors;

Mouth breathers;
e Lower enzyme levels.




Lead

A Well-Recognized Neurotoxicant
o]
Old paint & water pipes
Home renovation (in dust)
Gasoline
Industrial/workplace emissions
Electronics manufacturing and
recycling
Batteries, pigments, stabilizers
Bullets and fishing weights
Costume jewelry & pottery
Folk remedies
Vinyl and non-glossy mini-blinds




Effects of Lead on Children’s
Cognitive and Behavioral Traits
. ]

Increases

hyperactivity
Impulsivity
distractibility

difficulty following
Instructions

conduct problems
aggressiveness
antisocial behavior

Decreases

attention

social skills

reading, math skills
spelling

pattern recognition
word recognition
problem solving skills
fine motor

visual motor



The Significance of Small Effects:
EFFECTS OF A SMALL SHIFT IN 1Q DISTRIBUTION IN A
POPULATION OF 260 MILLION
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EXPOSURE — biood lead, ug/d|

DECLINING
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Other Health Effects of Lead Exposure
S

e Cognitive Decline and Dementia
Hypertension

Atherosclerosis

Peripheral neuropathy
Behavioral changes

Reduced sperm count and libido
Chronic renal disease, nephritis
Miscarriages

Brain cancer



Mercury — a Persistent Problem

Power plants Cement kilns
Incinerators Mining
Boilers Natural off-gassing

Chlor-alkali industry

Methylation in Sediments
Bioaccumulation in wildlife
fish, and humans.




Organic Mercury:
Prenatal Exposure Effects

e Neurological deficits/Mental retardation

e Seizures

e Cerebral palsy

e Disturbances of vision, hearing, sensation
e Abnormal gait

e Abnormal speech

e Disturbances of swallowing and sucking

e Abnormal reflexes



Mercury:
Declining Threshold of Harm
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Adult Neurotoxic Effects
« /7

e Occupational exposures to organophosphate
or carbamate pesticides can result in:

permanent loss of short-term memory and
psychomotor speed, and behavioral
symptoms including anxiety, irritability and
depression.



Reproductive and Developmental
Toxicity
S

e 12 pesticides are listed by the State of
California as known to cause birth defects or
other reproductive harm.

® Workers exposed to pesticides have

Increased risks of miscarriage, infertility, and
a variety of birth defects.

® Poor semen quality has also been
associated with pesticide exposure



Endocrine Disruptor
-

e “An exogenous agent that interferes with the
synthesis, secretion, transport, binding, action, or
elimination of natural hormones in the body that are
responsible for the maintenance of homeostasis,

reproduction, development, and /or behavior.”
U.S. EPA, February 1997

e Orin simpler terms:

“A substance which interferes with natural hormones.”



Endocrine Effects of pesticides

e Some mimic or block estrogen, others have been
shown to block androgens or thyroid hormone.

® |n animals effects include altered circulating
hormone levels, hypospadias, nipple
development in males, cryptorchidism,
decreased semen quality, altered time to puberty,
and abnormal behavior
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Life cycle concerns

Photo courtesy of John Vijgen.



Lindane Toxicity
-

e Endocrine disruptor

e Neurotoxicity in children, elderly,
Immunocompromised

e Changes in circulating antibody levels
e Possible carcinogen

Not the most effective treatment for lice/scabies
- 17% killing rate



DDT/DDE




DDT/DDE
<

Endocrine disruptor

Pre-term labor

Low birth rate

Pregnancy loss

Shortened period of lactation
Possible Carcinogen

Neurotoxicity from prenatal exposure
Parkinson’s Disease



g of milk fat

DDT and DDE in Breast Milk Around the World
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DDT and non-malarial infant death
« /7

e Increase in preterm birth > 9% increase In total
Infant mortality.

e Decreased duration of lactation - 20% increase
In total infant mortality because of infectious
disease (diarrheal or respiratory)

e Estimated an increase in the number of infant
deaths that iIs same magnitude as eliminating
Infantile malaria.

Chen and Rogan, Emerging Infect. Dis, 9(8):2003
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HE COLLABORATIVE oN HEALTH
AND THE ENVIRONMENT

A database linking chemical
exposures to health conditions.

Authors: Sarah Janssen, MD, PhD, MPH
Ted Schettler, MD, MPH,
Gina Solomon, MD, MPH

Available on-line at
http://database.healthandenvironment.org



r ‘ HE COLLABORATIVE oN HEALTH
L J AND THE ENVIRONMENT

Goal of CHE database project

 Develop a database of health conditions
linked to chemical exposures.

e Based on solid scientific evidence

o Addresses links from viewpoint of disease
rather than an individual chemical.



HE COLLABORATIVE oN HEALTH
AND THE ENVIRONMENT

Overview of CHE database

e Contains > 180 health conditions linked to
occupational, environmental, or ambient
exposures

e Sources were 3 major textbooks
and
>250 peer-reviewed scientific articles



AND THE ENVIRONMENT
Limitations of CHE database

- Addressed in introductory essay

* Not comprehensive

e Doesn’t address dose, route, duration,
or timing of exposures

e Burden of disease

o Categorization of chemicals



r “ HE COLLABORATIVE oN HEALTH
@ AND THE ENVIRONMENT

e Causal associlations

o Large epidemiological studies
(prospective or retrospective cohort studies)

e Group 1 human carcinogens by the
International Agency for Research on Cancer
UAR(®



r “ HE COLLABORATIVE oN HEALTH
@ AND THE ENVIRONMENT

Good evidence category

« Smaller epidemiological studies

(cross-sectional, case-series, or case-
control) : :
e Chemicals with some human evidence and

strong corroborating animal evidence
- |ARC Group 2A chemicals,

- limited evidence for causing cancer in humans and
sufficient evidence in experimental animals.



@
Limited or conflicting evidence

e \Weak associations by reports from only
a few exposed individuals (case reports)
e Conflicting human epidemiological studies

e Studies demonstrating toxicity in animals.

 |ARC Group 2B and EPA Group B2 chemicals
- limited or inadequate evidence in humans and
limited animal evidence of causing cancer
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THE COLLABORATIVE on HEALTH
AMD THE ENVIRONMENT
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CHE Toxicant and Disease Database

The: new CHE Toxicant and [isexse Database i a ssarchable database that asmmartzes links
hmdmhlmnw-ﬂrmhmnﬁ_umm
Diseases and or toodcants can be ﬁ on the diseases below or by utlizing the
search engine in the colemn on the rdght. For a full desoription of the database and ks
limitations, please click here.

For questions or comements about the database, please contact Elenl Sobos at
El=n b Envefronmient.

Displarying diseases in alphabetical arder.
plyig rcords 1 - 28 ot of 143

Aknoormeal [ and oot
#Acroostealyss (winyl chloride dissaos)

Acute lar bRls
Acube fubular neorosis

ADDADHD, hyperactivity

Adrenal canoer

Adult-cnset Leukemnias *
Alopecin (hair loss)

ALS (Low Gehirig's diseass]}

Albered sex ratio

filbered time o seon| maheration (asoekerated or delvyed puberty)
Alrhesimar's

AN, antl- RF, st

Berylliosis

Black Lung Dissag=

Bladder {reurogenic)
<< penvnous | [d reconds 1 - 25 ot of 183] [worss |
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Browse by oo category
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Browse by dlsease
I Choose diseass. :l

Browse by toxkcant
| Ehoose towlcant. .. x|

Seapch by CAS nusmiber:

Seawch by eywond:

LLiniks: ko other Databasss and Resources

#ibowt the databas=
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! e this page to
i) driend or
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THE COLLABORATIVE on HEALTH
AND THE ENVIRONMENT

B 14
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CHE Toxicant and Disease Database

Breast cancer
Causes [strength of evidencz]:

WACREIRIC C RO PR

PARTRER RESOLRC =2

Browse by disesse cabegory
| Choose cabenary.... Il

Browse by disease

= |'—ﬂ1&'.ﬂ_l‘5+[5hw]

® ety kool {ethanol) (Stong)

B |Tonizing radistion [Strong]

| Bresst cancer |

Broswse: by boxlcant

B |Tobacoo Srmodke smaking} [Strong)

u |'I'nnhu|:|:|:|- sk | Secondihand}% [Strang]

® | Aromatic smines [Good)
¥ | b-rephthyismine [Good)

= benzidine [Good]

m | ethvyiene aide [Good]

m PAMs [Good]

m PCEs* [Good]

B Progestine® [Good]

B Sohvents [Good]

B tetrachloroetindens (ACF) [Good]
® |1, 1-dichineoethans [Limited)
§ |13 3 trichioropropane [Limited)
w |1, 2-dibromosthane [Limied)
® |1, 2-dichineoethane* [Limited)
» |1, 3-dichiaropropane [Limited)
® | L3-butadiens [Limised)

® soryiamides [Limised]

® |aoryionitrile [Limited]

® | hgent Orange [Limited)

W aidvin [Limited)

B atravine [Limited]

B | benrere [Limited)

| Choose toxkeant. .. :[

Seawch by CAS musmibser:

Seawch by keyword:

ks b other Databases and Resouross
Aboart the database




o Doy TODDr [ Limiged ]

= | Electromagnebic fizkds [Limiged]
B | Herbicides [Limiged]

B | remines [ Limdied ]

B |methylens dhilonide™ [Limigad]

o |mirex™ [Limiged]

m | Organochiorine pestickdes [Limiged ]
B |aryraln [Limited]

B | Pesticides [Limied]

B |Phemnoocyasostic herhicides [Limied]
m|PhiP {F-amino-1-rmetheyl-E-pheenyiim darod{ 4, S-blenerid ine) [ Limiged ]

® |propasine [Limiged]
m |simazine [Limiged]
B | Sohvents [Limited)
m | styrene [Limited]

B |tribemsron metined [ Limiged ]
m | trichiloroestinvlens (TCE} [Limited]

B | wiryl chilcride [Limiked ]

Notes

+ = Group 1 human carcinogen, & - Group 28 human cardnogen, © - Growp 215 human cardnogen (BSRC)H
Docupatiocral exposure o wehkoslr exhawsst was assocksted wikh an increasesd risk of breast camcer in
males, Ogaretie smoke, especially second-hand smoke, conbains high evels of PAHs. Eleven
constiuents of dparetbe smoke have Been found o casse mammary gland Sscinogens Inanimals,
These chemicals ncude berzof a]pyrens, dibenzo[a,pyrene, & -toduidme,

S-amimobipheryl, 2-aminc-2-meshylimid azoquinaline, £S-amins- 1 -metny-G- phemybmidanopyrdine,
butadi=ne, soprens, nibromethane, ethylene ooide, and bereene. 9% - sscondband smoke eaposure 0
pre-meanopacsal women fas been assodated with breast cances, but not in post-menopausall wormen.
*-Genetic polymorphisms in the estrogen metabolizing eneyme, CYFLAL, may predisposs some women
o breast ca after POE exposure. ‘Women with a genstic vartant i the NAT sroyme system (show
acetylabors) Fenee a F09% Inoressesd risk of bresst cancer i thesy smoke. In contrast, the opposiie genetic
warkant, or fast acetyiators, have a doubling of breast cancer risk from exposure o second hand smoke.
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The new OHE Toxdcant and Disesos Datshase ks & searchable datshase that asmmarizes links
bebween dhemical comtaminants: and 150 Fumean diseases or cond itions.
Diseases and or toxicants can be ﬁ on the disaases. Bedow or by utlizing the
seeanch engine in the oolemn on the dght. For a full description of the database and its
limitations, please clids here.

For questions or comments about the datsbass, please contact Blenl Sobos ot
El=n Erveiromment. oo

Displaying dis=ase= in aiphabestical order.

sl ecords 1 25 ot of 183
dibmonmeal spenm (morphology. motility, and spermm oount)
dicroosbeohysis (wirmyl chioride d s

dcute hepatocediular injury (Hepatitis)

ficute fubular necrosis

ADD/ADHD, hyparactivity

didrenal cancer

diduft-onset Leokemias. *

dilopecia (halr lbss)

LS {Low Getwig's disease)

dilbered sex ratic

dili=red time o seonsal meburation (acoekerated or delayed pubsarty)
dillzheimer's

dnemia (induding hemolytic)

finglosanonma (hepatic)

Apilastic anemia

Arviythmias

Asbestasis

Asthma - allergic

fisthma - irritant

durimmune antibod les | posithee ANA, ant-DNA, RF, =)
Befervioral problemes*

Benign prostatic ypertrophny

Berylliosis
Black Lung Dissas=

Madder {neurogenic)

[displaying records 1 - 25 out of 183]

| Choose calegary.... -

Lindks: ko otfher Dagabases and Resowroes

fibowt the databases

' = Send us feedback
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