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Goals

e The ‘toxics space’: We all come from different
backgrounds, and thus bring different
knowledge to the table

* My perspective: Endocrinologists have been
working to understand how hormones act in our
bodies (and how environmental chemicals
disrupt these actions)

e Ultimate goal: It is possible to avoid exposures,
at least in some contexts. How should we think
about replacing these chemicals?
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Chemical Body Burden in Babies

(only a few hundred are tested)

o« 287 chemicals in cord blood

* 47 chemicals in every pregnant
woman tested

« Many chemicals detected in breast
milk (PCBs, dioxins, pesticides,
mercury, flame retardants & others)

JULY 14, 2003
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Diethylstilbestrol
(DES):

Prescribed for:

 treatment of menopause
symptoms

 to stop lactation

* birth control

* to prevent spontaneous
abortions & stillbirths
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DES and “The Fragile Fetus”

Medscapes www._medscape.com

Diethylstilbestrol (DES):

A potent synthetic estrogen
given to between 2 and 10

Voo . million pregnant women in the
desPLE’X "‘ US between the years of 1948
to prevent ABORTION and 1971 .

PREMATURE LABOR

recommended for raut
in ALL pragnannes .

No goitric o other| ude #Mech with oS PUX
-

T e e e DES treatment was banned in
. the US in 1971, but continued
to be used in other countries
bigger and stronger babies, too. until the 1980s.

source oJ Midwilery Womans Health @ 2003 Elsevier Science, Inc.
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“The Fragile Fetus”

In addition to malnutrition, other prime examples

of the fragile fetus include exposure to
thalidomide, alcohol, or other drugs during

gestation



Critical windows of development differ
by organ

Early Prenatal Mid-Late Prenatal , Postnatal
| Central nervous system (3wks - 20 years)
| Ear (4-20 wks) i : :

] Kidneys (4-40 wks)
i
Limbs i
(4-8wks) !
L Immune system (8-4 wks; cometence & emory birth-10yrs)

| Skeleton (1-12 wks) | : ! !
] Lungs (3-40 wks; alveoli birth-10yrs)

[
|: Reproductive system (7-40wks; maturation in puberty)
’ : ; n

Week 1-16 Week 17-40  Birth
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Endocrine Disrupting Chemicals (EDCs)

EDCs are exogenous chemicals or chemical
mixtures that interfere in some way with hormone
action.



Hormone action

@ Endocrine cells
release hormone

The hormone enters the
lood and is carried
throughout the body

: L]
(extracellufar The hormone leaves
fluid) e capillaries and diffuses

capillary to all tissues through
the extracellular fluid

uterus
The hormone affects

cells bearing receptors
to which the hormone

can bind

@ The hormone cannot affect
cells that only bear receptors to
which the hormone cannot bind




EDCs and regulatory agencies

* EPA: “An endocrine disruptor Is 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.”
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Low doses of hormones can 1nhduce

permanent alterations in development

“From the day of

conception until an

individual is born or

hatched, the

development of each tiiidt |
stage of life is fully under neck —
the control of hormones.  shouider

L face

arm -
L trunk

Changes that happen L
during development are  foream |
far less reversible [than

those occurring in an

adult]; you can't go back

and rewire the brain”.
-Theo Colborn, zoologist,
writer S 2

. thigh




The Low Dose Hypothesis

* EDCs have effects, especially on reproduction
and development, at low doses

 Effects observed Iin exposed animals are
occurring at doses similar to human exposures
(1.e. at doses that are thought to be safe)

 Humans environmentally exposed to EDCs are
affected by low doses



In 2002, the NTP agreed that there
were “low dose effects” for 4 EDCs

e DES (adult prostate weight)

* Genistein (brain sexual dimorphisms, male
mammary gland development, Iimmune responses)

e Methoxychlor (immune responses)

* Nonylphenol (brain sexual dimorphisms, immune
response, estrus cyclicity)

 BPA (adult prostate weight)

e Octylphenol
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Why did we revisit the ‘low dose
hypothesis’?

Epidemiology studies continue to suggest associations
between EDC exposures and human disease

* Phthalates: neurobehavior, adult fertility, metabolic syndrome, anogenital
distance

- Dioxin: metabolic syndrome, male infertility, age of pubertal onset (males)
- DDT: body weight, cancer, neurodevelopment, oxidative stress
- Atrazine: size at birth, pre-term birth, abdominal defects, cancer, sperm quality

* Heptachlor: diabetes, asthma & chronic bronchitis, male reproductive tract
defects

«  PBDEs: thyroid hormone levels, neurodevelopment, autism
*  BPA: metabolic syndrome, infertility, neurodevelopment

- Dieldrin: neurotoxicity, cancer, diabetes, infertility

» Toluene: bronchitis & asthma

- Simazine: cancer

*  Chlorpyrifos: neurodevelopment, behavior, asthma



Evidence Linking EDCs to Human
Disease




Addressing some common
misperceptions
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Animals aren’t people. How much
do these studies really tell us?

Animals are an essential component of drug
testing (FDA)

Rodents were excellent predictors of the DES
syndrome

2D Mammogram - £ 3D Mammogram:

Cancer Detected
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The “natural’ versus “unnatural”
debate
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BPA costs “pennies per pound”... we
will never find a cheaper replacement

cost



Eliminating these chemicals means
living In the dark ages




low that they can’t

EXposures are so
cause harm




“But we’ve all been exposed and
we’re all fine!”

Hormone assoclated diseases/disorders on the rise:

* Testicular cancer

* Prostate cancer

* Breast cancer

+ Decrease In quantity and quality of sperm

+ Male genital tract defects (hypospadias,
cryptorchydism)

+ Obesity

+ Infertility rates: affects at least 11% of American
couples of reproductive age (=10 million couples).
Causes: 51% female, 49% male-associated
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Changes at a higher level do make a
difference.

Changes in the
composition of can coating

i

60
— 50
=2
-4
fg= 40
=2
@ o
Q
==
o= 30
Ca
E o
o2 20
10
0
Number of subjects 2 13 19 16
Coffee and tea consumption A B C D

Year of survey 1992



Your (likely) goal: Avoiding Regrettable
Replacements

FLAME

SAFE




Another Regrettable Replacement:
The world of BPA-free products...

O@U RO

~control 2 ng BPS/kg/day 200 pg BPS/kg/day




Opportunities to change how
we test chemicals

Computation High Throughput  In Vitro Whole  Fish & Amphibian Mammalian
Based in Vitro & In Vivo Cell Activity Whole Animal Whole Animal
Assessments Screens (HTS) Assessment Assessment Assessment

Test <= | Tiar- : i, _
Chemical ./~ rl@ TI{FEI ':‘3 \ %% )
t EDC Achwty-J

) J 1) |
Start with new chemical J

* Without appropriate testlng safety should not be
assumed

‘positive’ effects should trigger chemical
abandonment

Tier 5 LIHEI
Sl DD s
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Questions?



