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The hypothalamus is the functional link
between nervous and endocrine systems
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Hypothalamic neuronal clusters are
conserved




Hormone receptors are expressed throughout
development
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Hormones influence embryogenesis
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Estrogenic properties of BPA known since
Inception

- Discovered in 1930s by Edward Charles Dodd, British
medical researcher looking for “mother substance”
(synthetic estrogen)

- In 1950s US and Switzerland discovered how to
synthesize epoxy resins and polycarbonate plastics

- These resins and plastics were quickly adopted because
cheaper to make and strong enough to replace steel and
clear enough/shatterproof to replace glass



BPA exposure particularly during 2nd
trimester leads to behavioral problems
during childhood

Impact of Early-Life Bisphenol A Exposure on Behavior
and Executive Function in Children
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Neurodevelopment as a protracted series

of steps
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Behavioral analyses using zebrafish
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Critical windows of BPA behavioral effects
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What BPA-mediated neurodevelopmental insults
transduce into childhood behavioral disorders
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Neural progenitors are responsive to
estradiol

B
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Measure neurogenic phase in zebrafish
hypothalamus

Neurogenesis
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BPA induces a two-fold increase in the
number neurons born at peak neurogenesis
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Estradiol does induce precocious
neurogenesis, but at a later timepoint

Early Neurogenesis (24 hpf) Late Neurogenesis (36 hpf)
200- Fekk 250
150- l : 200- ww — %k
100- — 1501 ‘
1004 - R A

50 - 50-.

0 - 0- i

Estradiol - + - - +

BPA - - + ] ) +



Low dose effects, biphasic curves

- An assumption is if higher doses
cause no harm, then lower doses
must be safe

- The lowest observed adverse effect
level of 50mg/kg body weight/day
was used to calculate the EPA
reference dose of 0.05mg/kg body
weight/day

- The endocrine system does not
follow this linear relationship

- Many studies show significant effects
much lower than 0.05mg/kg body
weight/day



Are BPA-free products safe?
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How plastics are hardened
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BPS also induces precocious neurogenesis
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IS precocious neurogenesis conserved In
mammals?




BPA increases neurogenesis Iin
developing mouse brains
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How does estradiol mechanistically
Influence proliferation?
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Emerging role for sex steroids In
regulating neurogenesis

17a-Ethinylestradiol and nonylphenol affect the development of forebrain GnRH
neurons through an estrogen receptors-dependent pathway
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Estradiol stimulates progenitor cell division in the ventricular
and subventricular zones of the embryonic neocortex
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Culturing hypothalamic neural stem cells

(NSCs)
i

Dimou and Gotz, Physiological Reviews 2014
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2° hypothalamic NSCs demonstrate increased
stemness following exposure BPA
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Symmetric vs Asymmetric Proliferation
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We study chemicals in isolation, but we are
exposed to chemicals in mixture
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Morphological measurements in
developing zebrafish
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Differential effects of hormones and
contaminants
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Synergqistic effects of contaminants In
mixture
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Brain Canada
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