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- rn' e I8 @ new set of chronic illnesses in
Jru drenithat are likely attributable in part
(o) BRvirenmental pollutants

= | he lncidence of these illnesses Is on the
:’ hse (even though mortality may be
dropping in some cases).

® The etiology of these ilinesses is complex
® They are largely preventable

=
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m: anglng nature of illnessfinm ..
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2 |fifee HioUS dlsease largely’ conguered in
eloped countries

: afe diinking water, foed, sanitary hygiene
Vaccmes antibiotics, Improved nutrition

~ Incidence of most infectious diseases down or
eliminated — measles, cholera, smallpox

® | ife expectancy today Is nearly two
decades more than at turn of the century.
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> Ny azards createa W|th control of “older” ones
— Ch __mlcal exposures
SRContaminated sites

ollutants fromi cars, power plants, every day products

= JJ\ /AUnderstandings about how exposures during
= ..ﬂm miRerable:windows of development can affect health

_‘-:_‘.-—-

—_ 1ncreasmg evidence of links to environmental factors:
The ABCs — Asthma and Allergies; Learning and
Behavioral Disorders; and Cancer (but also adverse
reproductive outcomes).

e Clearly lifestyle and genetic factors still play an important
role
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ad mercury, PCBs, DDT (and other
_‘c ganochlorlnes) PAH’s, NOx, SOx, dioxins,
organophosphate pesticides, solvents

= PBDES, phthalates, PFOA, bisphenol-a, endocrine
-~ disruptors

® Though still lingering problems — ie lead In kids
lunch boxes and jewelery
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A stu dy of 45,000 twms 10,800 cancers

- 5 i) JStlcaIIy significant heritable components for
JAUiree cancers: breast, prostate, colorectal

J—r east 217% of the risk may be due to inherited

_: Sectors: (range 4-41%)

= e Prostate — 42% may be due to inherited factors
(range  29-50%)

® Most cancers are mostly related to
environmental factors.

(New England Journal of Medicine, July 2000)
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> T e mportance of early, Ilfe events:
— ]’ east pPrestate, testicular cancer

E he Swedish study:
= %10,6 million people
= s Environmental factors more Important than genetic

® Cancer risk largely established during first 20 yrs.
of life

(Intl J Cancer, 2002)




| ources of
ntaminant exposures to
hildren that may result in
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? ronic effects and when do
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Ofi exposure that can resulifine s
tric environmentally related illiness

ona:p lon (male/female). ... ..
Berkplace

= [HOIE chiemicall use
— F\J 'IIOXICS
- Pre- atal
= -V Orkplace
“Household exposures/environmental exposures
= __est patalf(heme and school environments)

—
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— — — [Eoo0d (Including breastmilk) from
=< ~ pesticides/chemicals/pharmaceuticals

— Soil/Dust
— Everyday products — sucking/poisoning
— Water
— Alr
— Occupational and from parents
* |nitial body burden (cord blood)
e \What are the root sources of these contaminants?

—
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Fercentoge of children living In counties with Superfund sites
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S0OURCE:  Envionmaniol Biotection Agency. Superund NPL Assessment Frogram (SHAF) Dolobase
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l\/loJr atal dlsease n US chlldren — about 1500 deaths
PEIRVE

._E_)'children under 15 are diagnesed with cancer each
/;'».
R0 ncrease in incidence over 20 year period.

-:-::* -eukemla and CNS cancers account for about 50% and
: Ehagnoms generally under age of 5. Also some of the
= highest increases in incidence.

“AS much as 90% of childhood cancer may be
attributable to environmental exposures — ie as many as
7200 new cases per year.

It improved diagnosis accounted for increasing
Incidence then would see rates flattening.




Figure XIV.6: Trends in age-specific cancer mortality
rates by type, age <&, all races, both sexes
United States, 1975-95

- Average annual rate per million
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Cancer incidence and mortality for children under 20
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SOURCE: U3, Environmental Protection Agency, 2003, America's Children and
the Environment: Measures of Contaminants, Body Burdens, and llinesses
wiww. epa, govienvirchealthychildren

DATA: Incidence data from Mational Cancer Instifute, Surveillance, Epidemiclogy and End Results
Frogram; mortality data from Centers for Disease Control and Prevanbon, Mational Center for Heallth Statshcs
Mational Vital Statstcs System




Figure XIV.3: Trends in childhood leukemia age-adjusted®
rates, age <20, all races, both sexes
SEER incidence, and US mortaility, 1975-95

=0 Average annual rate per million
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e Source: NCI

':' T T T T T T T T T T

1975 1980 1985 1990
Yoar of diagnosisideath
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ieptial Enwronmental

JCI | C nOgenS

=opUs (aflatexin, other fingal toxins);
=00 additives (some food dyes)
Henits (tobacco, alcohol)

Dfi&' g (Famoxifen, estrogen, phenobarbitol, oxazepam,

P —— . —

WDESHclEmotherapeutic agents)
. -1' ;_-_ merals (asbestos, silica, arsenic, chromium, cadmiumy)

“Pesticides (dichlorvos, ethylene oxide,
pentachliorophenol)

% Splvents (benzene, trichloroethylene, formaldehyde)
® Byproducts (dioxins, furans, PAHs, diesel exhaust)

® Other chemicals (aniline dyes, acrylonitrile, butadiene)
® |onizing radiation

-l_—"'_'-"_.--
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— Hf‘ atal mothers using pesticides during pregnancy; farmworker.
EXIOSLIIE

B Chilolexposure to home use pesticides
= S0 [\ Sf)is

=5 Preconceptlon — benzene, chlorinated solvents
— = Prenatal — workplace, contaminated drinking water
ﬁ‘.‘;if'_:_:f?— Post-natal = drinking water
s- Hydrocarbons and byproducts
~— Paternal workplace exposure
— Child exposure to dioxins
— Hazardous air pollutants (PAHS?)

e Supported by laboratory and cellular studies.




dld exposure to pesticides and risk-of
ils ood acute leukaemia

—
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viericdau wi B - I!: U arand

ironmental Medicine, v63 n2, February 2006, pp131-134

'étives: To Investigate the relation between childhood
_ J‘ e leukaemia and household exposure to pesticides.

=

—_— — ey
s _.,.._.-i—

"' “'Eﬁésults Acute leukaemia was observed to be significantly

— associated with maternal home insecticide use during
pregnancy (OR = 1.8, 95% CIl 1.2 to 2.8) and during
childhood (OR = 1.7, 95% CI 1.1 to 2.4), with garden
Insecticide use (OR = 2.4, 95% Cl 1.3 to 4.3), and
fungicide use (OR = 2.5, 95% CI 1.0 to 6.2) during
childhood. Insecticidal shampoo treatment of pediculosis
was also associated with childhood acute leukaemia (OR =

1.9, 95% CI 1.2 to 3.3).
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NEUTOUEVEIopmental prepliems™

BENEENY 12 millionl children under age 18 in the US suffer
lierene or more developmental disabilities - 17% of
UJJ hildren

= € Tnlng disabilities alone affect 5-10% of children In
== 'Ub|IC SCieoIS

== =_ APHD conservatively affects 3-6% of all school children;
' ‘rﬁay e higher
“Marked Increase in autism reported in CA and MA

e See Physicians for social responsibility: In Harms Way,
2001.




Spectrum of Developmental Disorders

Conduct
Dizarder

Cippositional
Defiant
Behavior

BEHAVIOR

Source: PSR
In Harms Way
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REL] gnized as neurodevelopmental toxicants fior

/rw S
r\lr hol Ay peractivity, cognitive deficits

Nicotine — 1Q deficit, learning and attention

== deficits

—.*.'fi_—-!—J_éad Impaired 1Q, learning, attention;
Ryperactivity, Impulsiveness, aggression; failure
0. complete school, trouble with the law (effects
as low as 2.5 ug/dl). No known threshold for

safety




MBI ana Suspect

NEliedevelopmental Toxicants
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SREYAEHSIVE data on_ efifects bf lead, mercury,
pplychiernated biphenyls (PCBs), alcohoal;
MICOLNE; Ethanol.

- _;;—-—ff extensive but substantial data on
= JIeuretoxic pesticides, solvents other than

= alcohol.

e Still fewer data on other compounds
Including manganese, fluoride.




Toxicants and their Health Effects

Toxicant

Health Effects/
Characteristics

Toxicant

Health Effects)
Characteristics

Metals

Solvents

Cadmium — H, A

Learning disabilities
Decreaseaed 1O
MMotor dysfunction
Hyperactivity
Hypoactivity

Toluens — H, A

Learning disabilities
Speech deficits
Motor dysfunction
Craniofacial
abnormalities

Lead — H, A

Learning disabilities
1y deficit
Attention deficit
Impulsivity
WViolence
Hyperactivity
Aggrassion

Trichloroethylene - &

Increased exploratory
ehawvior
Hyperactivity

Manganese — H, A

Brain damage
Motor dystunction
Compulsive behawvior
Memory impairment
Hyperactivity
Learning disabilities
Attention deficit

Xylene - A Motor dysfunction
Learning disabilities
Memory impairment
Decreasaed brain weight
Pesticides

Mercury — H. A

Visual impairment
Learning disabilities
Attention deficit
Motor dystunction
Memory impairmeant
(rinirmal)

At higher levels:
smaller brain size,
cellular distortions
in brain

Mental retarcation

COrganochlorines
oDoT - A
Pixture — H

Hyperactivity
Decreasad stamina
Decreased coordination
Decreasaed memory
Decreasad ability to
drawe Familiar objects

Organophosphates
(including DFP.
chilorpyrifos (Dursban),
diazinon) - A

Dewvelopmeantal delays
Hyperactivity
Behavioral disorders
Motor dysfunction

Pyrethroids (including
ioallethrin, deltamethrin,
cypermethring - A

Hyperactivity

Solvents

Other

Ethanol (Alcohol) — H, A

Learning disabilities
Attention deficits
Memaory impairment
Behawvioral disorders
Eating and

sleaping disorders
Lowwer brain weight
Craniofacial. limb and
cardiowvascular
abnormalities
associated with various
growth and
developmental delays
Mental retardation

Micotine — H, A

Hyperactivity
Learning disabilities
Developmeantal delays
in cognitive functions

Dioxins — H, &

Learning disabilities

PCBs — H. A

Learning disabilities
Attention deficit
Memory impairment
Hyperactivity

Psychomotor dysfunction

Styrens - A

Drecreased activity
Decreased avoidance
behawior

Iry con fLarction

with dietary protein
dleffciency: Lower brain
weight, Hyperactivity

Fluoride —
-
H

Hyperactivity
Decreasad 1CQ
[ecologic stucdies)

H= Human studies,
A= Animal studies

Notes:

1. Learning disabilities include
dysfunctions in listening.
speaking, reading, writing,
spelling or calculations.

2. Only neurodevelopmental,
lsarning or bahavioral effects
of toxicants, or physical
impairments that lead to
tham, are listed.

2. Chart information is
synthesized from Chapter 6.
Ploasa see this chapter for
references to studies on thess
chemicals.




L Declining Threshold of Harm for Mercury

ﬁ level associated with
1 n{] 1 1 ] 1 ] ] 1 ] ] ] ] 1 1 ] ] 1 1 ] 1 1 ]

narmiful effect
SEWere retarcarcon regulatory standard
[Newboms, Irag,NOEL e afe Hiah
| (183 delayed developmant imaximurm safe exposune or hig
-2 yrolds.irag) [4] &Nl SXposUne Tom 35owad NN
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|
10 4 L
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As we learn more — we learn that exposures

may affect health at even lower levels

Source: PSR In Harms Way



Subtle, Hard to Detect Neurological Effects

~ Foothills Valley

Yaqui Indians — Difference between children
exposed to pesticides and not exposed — from
Guillette, 2002
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l\/IIJ' tiple exposures — power plants Eemissions,

r]JJfrerfc mateyals —

VEtwlegical effiects knewn for centuries (mad
i 15 disease)

're
Ef ctstoni children known since 1940s — Minimata,
a0, Faroe Islands

- 16 millien wemen of childbearing age eat enough

e gy W

oy

= == ercury contaminated fish to pose a risk of harm to

= their children

s. About 10% of US women of childbearing age have
levels of mercury in their urine within 1/10™ of the
level estimated to affect cognitive function In
offspring.

* \Women of childbearing age being warned to avoid
fish




Qriginal 1Q Distribution
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1 23 4 B & 7 B BIINIZIRI41E 16

Faquemial day

Figure 2. Box plots of DVWA of TCPY concentra-
ion=s in 23 ehildren 311 years of age for 15 con-
sacutive days inwhich convertonal and organic
diets weare consumed. The top row of numbers on
he x-axis represents numbers of childran.
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SANHilluiactorial dlsease that has a genetic basis and is
Sxecenated by aawideranoe ol factorsinclucing
IECUONS, SllErOENS, tOPACCo! SmeKke, and' environmental
LOXICENLS.

- MJrE» among children from asthma has doubled over
ENESt decade

SRSEli=reported prevalence rates for asthma among
__';—rﬁ Jildreni ages 0-4 years increased by 160% from 1980 to
10047 rates among children ages 5-14 years increased
= "by 4%, Highest prevalence (up to 35%) In Inner city,
_= minoerty children.

% Over 160,000 children aged 0-14 years are hospitalized
for asthma annually. Among all age groups, children
aged 0-4 years had the highest hospitalization rate In
1993-1994 (49.7 hospitalizations per 10,000 persons)

® Connections to Allergies?

—
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Measure D1 —a——

Percentage of children with asthma

Children ever
diagnosed
with asthma

Children with asthma
in the past 12 maonths

Children ever
diagnosed
wath asthma
and having an
asthma attack
in the past
12 months

0%a
1980 1982 15984 1986 1988 1850 1882 1854 18486 1858 2001

SOURCE: U5, Enviranmental Protection Agency, 2003, America’s Children and
the Environment: Measures of Contaminants, Body Burdens, and llinesses.
wiene 2 pa . govlenvirohealthfchildren

DATA: Centers for Disease Control and Prevention, Mational Center for Health Statistes, Mationa
Health Inberiew Surey

Mote: The survey guestions for asthma changed in 1997 data before 1297 cannot be directly compared
to data in 1997 and later
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stia Etiology — Interactionioi s

l\/ll 1} ple Factors

s atopy—a tendency to have
glc reactlon to forelgn substances

-.,,r
&

[fonmental causal factors, such as indoor air
lititants (e.g., environmental tobacco smoke and house
| t mite antlgen) and outdoor air pollutants (e.g., ground-
'—;~=~ e1 ozone).

'T'--' e
- eamm——

d_-—"‘.ﬂ-.l._lﬂ"' —
S -

-i—ll-
-ll—"_ i

— 3. Aggravating factors, which increase the frequency and/or
severity of asthma eplsodes and include environmental
tobacco smoke, certain indoor air allergens, outdoor air
pollutants, including PM and ground-level ozone, and
respiratory infections.

While heredity plays a role in the development of asthma, it
alone cannot adequately explain the large increase in asthma
prevalence




4 hm hEnvwonmentaI Factors
(,.J JENS;, Irrtants) -

JfJfJJJ Ilergens _ : dust mites, cocknoach
' | ECes, Pet antigens,
ONLEEBIallErgens mold, latex
Alr ¢ ilutlon pollen
._dOOI’ and outdoor) diesel exhaust particles

(and other particulate
matter), nitrogen
oxides, SO2, ozone,
fragrances, building and
2 cleaning materials, ETS

[socyanates organophosphates,

Occupational irritants and carbamates, pyrethrins
allergens

See http://www.cleanairstandards.org/article/articleview/454/1/15/




AUVETSE reprogductiveseutcomes™
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. REp oductlve toX|C|ty broad term
mr uding:
= | nfertlllty abnormal functioning of the male
i: C= Spontaneous abortion
-~ = [Low birth weight/pre-term birth
— Birth defects

— Developmental toxicity — developmental
delays, etc.
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=viienmental exposures thatsiaya.

e 'I-d-"

rrnf fertlllty/réproductlon

2 Jea
JJrI mg ladiation
- _r) Ve |cal stress (heavy lifting, exercise?)

*v (iubella, cytomegalovirus)

=
-
o= e
""_.--
..—-—

E rSmokmg alcohol use, caffeine(?)

== Ilicit drugs
® Toxic substances (chemicals/heavy metals)

e STDs




ghiemical agents associated withy adverse
EPIeEUCUVe outcomes in laborateid/
SPERments; and/o humans or wildlife

—

SPESticides (DD, DECP, diazonon, dicofol)
EANEsthetic gases
S SIhdustriall chemicals

g Solvents (Perc, TCE, toluene, glycol ethers,
—— KEPONE)

— Heavy metals (lead, cadmium, mercury, arsenic)
— Byproducts (dioxins/PAHS)

— Plastics (monomers/additives, styrene, phthalates)
— PCBs

— Sterilization chemicals (ethylene oxide)

* Pharmaceuticals/antineoplastic agents/food
additives(?)




Weysinwhich environmental

SYposUres can affect fertility”

SREresImplantation/post-implantation

B impacts on fertility and reproductive capacity of adults

-_-ff _-f'_" = |Impacts on; next generations —
structural/hermonal/behavioral

= % Direct damage to the structure of cells

Interference with biochemical processes necessary
for normal cell function

Through similarity to normally present compounds —
hormone mimics — trigger a cascade of inappropriate
events or block events required for normal function.

Indirect action — through biotransformation to more
toxic metabolites
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slormone Disruption — An emerging area-
__-n of concern for impacts of chemicals

-

NATURAL
HORMONE

SYNTHETIC
COMPOUND
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VIEGHERISINS through which envwogmental
w«u\ [es can aliect fertlllty/reproductlon

P ——— i —— .

- r cular/spermatotOX|C|ty
rference Withr evulation

- Jf erference with implantation of fertilized

‘_____P,QQ
= S npterference with corpus luteum function

= ® Direct fetal toxicity (impacts on next
generation)
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2imple: 1,2- _ -
dJo mochloropropane (DBCP)
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o L5 61 — Iaboratory studies shiew testicular toxicity: at low
- doses.
ERI06i.— Single worker’'s compensation claim. 1977 — Small
B group of werkers at plant notice that few had recently
& jathered children (large impacts in Latin America).

= : ;"_ sSignificant dose-related difference in median sperm counts
and-freqguency of azoospermia observed between
exposed/non-exposed workers.

Seminiferous tubules are site of action and spematogonia
the target cell. No other abnormal physical or laboratory
findings.

Spermatogenic function recovered in those less severely

affected though many azoospermic men remained
azoospermic.




S
aimiple — Alligators in Lake
r\ooe ka, FL

> Dreig atic decllne " alllgator populatlons I "80s
ollcﬂ g pesticide spill (dicofol)

l\/Io a1 SUrvIVing newborns
SNDE &l ascullnlzatlon of males and superfeminization of

"—"Abnormal genitals in males (penises 1/3 normal size
and seme with no penis or ovaries).

s Similar hormone abnormalities and reproductive
dysfunction found in other FL lakes. Also problems
among panthers, other mammals, birds, and fish in
other regions.
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=eIfple.— Irends in male reprog_uctlve —
SYSIEmrannermalities
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SRSENIe stldies suggest that sperm counts have

NUECInes up 1o 40% over the past 50 years. Large

Ifieta-analyses. One Frenchs study found a 2.1%
EGecline In sperm count per year during last 2 decades

S Doubling| of incidence of undescended testicles (some
= epidemiologic links to environmental exposure

Doubling of hypospadias rates in the US in the 1970s
and 1980s in the US (cause Is unknown)

Decreasing male to female sex ratio In some
Industrialized countries? (evidence from Seveso
accident and DBCP spraying and wildlife).

Increase In rates of testicular cancer (lifetime risk of
1%0) — evidence linking to environmental exposures




SENCIUSIONS:
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LIgsie atial ewdence eX|sts from Iaboratory, wildlife; ana
Al Liffle i studies that environmental exposures can result
i) rL'* fENOE of chronic diseases in children. Many of these
JISEESESTale 0N the Increase.

Ev dence exists of Increasing problems in human

NEpProduction — need to pull together trends.

_.q“‘l':he causes of infertility are likely multifactoral and it will
- be difficult in most cases to pinpoint exact causal
relations

s \We should act on those preventable causes of infertility
even when evidence Is not conclusive but merely points
to a significant problem, particularly when alternatives
are available.

)
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> America s Childre and the Environment -
/ vosemiigiggzelov/iocngloahowasunsilogniciiien

'ror .reventlon Research -
.f piisw/EprIens. nih.cov/members/1998/Suppl-3/787-
—— E4Iandr|qanllandr|qan full.html

F____d'____{l.n- [HerrmsiWay - http://psr.igc.org/ihw-download-

= report.-htm

~ e Collaborative on Health and Environment —
WL healthandenvironment.org

s Children’s Health and the Environment in North America
- http://www.cec.org/files/pdf/POLLUTANTS/CEH-
Indicators=fin_en.pdf




