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Non-communicable Diseases On the Rise
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What is Epigenetics ?
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Epigenetics and Genetics
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Epigenetics acts through chromatin structure
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Epigenetics acts through chromatin structure
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Gene “switched on”
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» Deacetylated histones

Transcription impeded
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Genetics and epigenetics of disease
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Developmental Basis of Disease
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The Worldwide Obesity Epidemic
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Obesity Trends* Among U.S. Adults

BRFSS, 1990, 1999, 2008
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The Worldwide Obesity Epidemic
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How does obesity occur ?
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Hormonal control of weight
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Endocrine Disrupting Chemicals (EDCs)

affect many organ systems
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EDCs are in many personal care products
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Not everyone agrees about the hazards of EDCs

(e.g., industry stakeholders)
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Recent trends in select reproductive disease,

disorders and function
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Endocrine Disrupting Chemicals (EDCs)
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The Nuclear Hormone Receptor Superfamily
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EDCs and the obesogen hypothesis
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Endocrine disruption by organotins
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TBT increases testis fat pad weight

at 10 weeks
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How does TBT exposure cause weight gain?
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Myoblast Premyoblast Prechondrocyte = Chondrocyte

- —
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Takada et al., 2009 Nature Reviews
Immunology 5, 442-447

MSCs can give rise to

many cell types in vivo
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Prenatal TBT exposure reprograms MSCs to become fat cells

instead of bone cells
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Are effects of TBT exposure transgenerational?

(i.e., permanent)
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TBT exposure has transgenerational effects

Heavier fat depots
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Adipocyte size

TBT exposure has transgenerational effects

Larger fat cells
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TBT exposure has transgenerational effects

Increased expression of fat-specific genes in MSCs
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Epigenomic analysis of MSC fate
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TBT exposure has transgenerational effects
Non-alcoholic fatty liver disease
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TBT exposure has transgenerational effects
Non-alcoholic fatty liver disease
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Relative
MRNA levels

Relative

TBT exposure has transgenerational effects

Increased hepatic gene expression
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Obesogen exposure and development
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Conclusions - organotins and obesity
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Obesegens - Just the Tip of the Iceberg ?
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Surprisingly, Many Fungicides are Obesogens
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Obesegens - Just the Tip of the Iceberg ?
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Implications For Human Health
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Chemicals with Transgenerational Effects
BAEEERIFTLENE
FITFILAX(RXR, PPARY) (TS5RXFv9. TER. KEE) - IEiHtRD

K. FHEOBIOY S LKA ZELEM., ABIAITEE (
Chamorro-Garcia et al, 2013)

Evony)y(T7oragy) - BinUEl. BEETEREEENE T (Anway
and Skinner, 2005)

TS5RAFviEEY. BPA. DEHP. DBP. (TR rOSY 7o ROS VI8
EITS)EE. FERRESR BFIES2—T— 3> (Manikkam et al,
2013)

ib/KFR, IP-8O Ty MARICERET S (?) LG, EERRER. HFIE
Sa—T—3 3> (Tracey et al, 2013)

BPA. TRMAS U (TSAF Y, BEVR. BEM. BHREE) SRR
D ZEAL . BisFFHIFENDIEE (Wolstenholme et al, 2012)

DDT. TAFAS Y (BEF) - F3(F R AR) D50% ThHE i F 4 (Skinner et
al, 2013)
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Human Studies Supporting the Obesogen Hypothesis
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« HAERI " EFHDIEKEE BRELEEHELOAEEMEDRS
E 4 (Gladen et al, J. Pediatr., 2000)

o /NRAEELE SITIREAD ENDRAETE (Toschke et al, Eur J Pediatr
2002)

s BRENDREBLZDRBENBREFELLINEED PEEY (Strom
et al., JAMA, 2001; Stettler et al., 2005)

o KERABMHEDRKRAE REBEMEELRBSIVTAR)ARHED

=0 & o BEE 4 (Stahlhut et al, EHP, 2007)

o IFIRHAD IREICERIT 6K ENDAEBRZ)AIND LEF (Smink et al,
Acta Paediatrica, 2008)

« FENTOIREFLYE( JIRERICER T H2ERIERDAKEISZ M
(Verhulst et al EHP, 2009)
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