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Human Exposures
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BPA is an endocrine disruptor

Bisphenol-A (BPA)

Estradiol

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



Industrial

Paosticides Pharmaceutical
Hesbleldes drugs
Fungicides

Sorme chemicals from the Yamilies™ above
are polentinlly endocrine disruplers



Understanding EDCs requires

an understandin

Pineal Gland
Melatonin

Hypothalamus
Production of ADH,
oxytocin, and regulatory
hormones

Pituitary Gland
Adenohypophysis:
(anterior lobe):
ACTH, TSH, GH, PRL,

FSH, LH and MSH
Neurchypophysis

(posterior lobe):

Release of oxytocin and ADH

Parathyroid Glands

(on posterior surface of
thyroid gland)

Parathyroid hormone (PTH)

Heart

Atrial natriuetic
peptide (ANP)
Thyroid Gland
Thyroxine (T4)
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= 5 Kidney
Tieteinine R Erythrapoetin
(EPO)
Calcitriol
Renin

Thymus |
(Undergoes atrophy I‘
during childhood)

Thymosins

Adrenal Glands
Each suprarenal gland is
subdivided into:
Suprarenal medulla;
Epinephrine (E)
Norepinephrine {(NE)
Suprarenal cortex:
Cortisol. corticosterone,
aldosterone, androgens

Gastrointestinal Tract
Ghrelin, cholecystokinin,
GLP-1, PYY

Adipose Tissue
Leptin, adiponectin,
others

Pancreatic Islets

Insulin, glucagon
Skeletal Muscle

Adiponectin

Gonads

Testes {(male):
Androgens (especially
testosterone), inhibin

Ovearies (female):
Estrogens, progestins,
inhibin

g of hormones




Hormones act at low doses
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Hormones act via receptors
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Hormones can have non-
monotonic dose responses
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Hormone action is dependent
on timing of exposure

“From the day of
conception until an
individual is born or
hatched, the

development of head | b
each stage of life is neck
fully under the shoulder

control of hormones. |
] - trunk
Changes that |
happen during v
development are far
less reversible [than
those occurring in an
adult]; you can't go
back and rewire the
brain”.
-Theo Colborn, ankle — foot
zQologist, writer
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Early Prenatal

Mid- Late Prenatal Postnatal

Central nervous system (3wks 20 years)

Ear (4-20 wks)

Kidneys (4-40 wks)

Heart (3-8)

Limbs (4-
8wks)

Skeleton (1-12 wks)

Immune system (8-40 wks; competence & memory birth-10yrs)

Lungs (3-40 wks; alveoli birth-lOyrs)

Reproductive system (7-40wks; maturat1on in puberty)

Week 1-16

Week 17-40 Birth 25



Early Life Exposure to EDCs

ReP“L’g:Ct"’e Middle Life Later Life

Exposure to
EDCs

The eftfects of early exposures to EDCs — when organ

systems are developing — may be manifested any time in life.




Human Disease Trends
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Back to BPA... What does it do?
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. fertility metabolic syndrome
female reproductive tract

immune system

Effects of BPPA 1n animals

reproductive aging

cancers (prostate, mammary)
hormone levels

brain

Behaviors (sex specific,
maternal, aggression,
hyperactivity)
cardiovascular

pancreas mammary gland

obesity
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Effects of BPA‘in humans

obesity

. infertility

abnormal behaviors

hormone levels

|

cardiovascular diseases

metabolic syndrome



BPA replacements
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Changing how we test EDCs?

Computation High Throughput  In Vitro Whole  Fish & Amphibian Mammalian
Based In Vitro & In Viva Cell Activity Whole Animal Whole Animal
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EDC Activity
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=DC Activity
Riun additional tests

 Without appropriate testing, ‘safety’ should not be
assumed

e ‘positive’ effects should trigger chemical abandonment
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