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Non-communicable Diseases On the Rise
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We all Carry a Chemical Body Burden
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Endocrine Disrupting Chemicals (EDCs)

N nREL Y E GRIERILEY) (EDC)

- [EDCEIE. [EEMDHIFEREZBREDRBERIRANRILECDESE., X
. Bk, K3 FEE. BB, L ZBEEIT 59 EAEDRRYMETHY. &
Peik-Fi-BEEFICEEZEEXH1-59 ] (Kavlock - XEIREFRET)

— NMRELIEENBENEZTEELG DTG OV, £ESHE, REANDEELRE
ADEZEZHBAIRREDHLHEREFTH S,

s TIRIBFRILVEDEIF. AR BRDEEZZILSE T EEGHEA. TDF
ZRHHSNE () BEAORRICEZEZL oI N EAEMEFTIIZEDE
BYD_ETHD, 1 (WHO/IPCS 20025)

: Téz‘zﬁﬁ‘ﬂ WE— I NEFEZEET S EMEIEFEYE E/-(LFDE
=/
AR BFER, 20124



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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Developmental Origins of Health and 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)
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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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How does TBT exposure cause weight gain?
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Myoblast Premyoblast Prechondrocyte = Chondrocyte

- —
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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?

(1.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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Obesogen exposure and development
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Conclusions - organotins and obesity
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Obesogens - Just the Tip of the lceberg ?
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Surprisingly, Many Fungicides are Obesogens
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Obesoegens - Just: the Tip of the Iceberg?
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Implications For Human Health
READEE
BICEFHECORBELENREERTEEEHS T THRETIOFF+
VAN

7]
AE—V T U BEEREBIEERE BRI
— WHE
« FTINOUOFUIMERRE (TORR . TINOTAT)
- EERMBFARE. O OF|
- RIFFEYE
- XX, TRXkO4S 2 (BPA, DEHP) ., PFOA/S, DDE, POP
o« NJTIILSY—IL VX HIF, BRI INSRY

FYERTIE. HERIAE—V S VBREICKSBETITOYT S LIETIREE
— IEDIRTAVIETEASRHMEO IN— AV NDBEHGERE — FilE
AAFEAE. BERAEIEF AR AV IE A

AE—VS U DEEICE-THRIRE-/NNRE - BEH OGN BENSTFIH
A @N
— FE—VHSVIBREDIKRE . FEIEMO HEL



Chemicals with Transgenerational Effects
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Toxic Substances Control Act (TSCA)
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Screening for EDC activity
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EPA’s Approach to Assess Chemical Risk
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ToxCast - EPA’s Approach to Assess Chemical Risk
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Can we use ToxCast to predict adipogenic activity?
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Testing Toxcast Predictions of Activity - PPARy
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% Surface Fraction

Fold Induction

Triflumizole induces adipogenesis in 3T3-L1 cells
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Fold Induction
(rel. to DMSO)
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Concentration of Chemical (M)
Rosiglitazone =& Alachlor (3.7)
Fentin (0.02) ¥ Tebufenpyrad (4.9)
Fluazinam (0.51) ® Dimethenamid (5.6)
Niclosamide (0.56) 4 Tebufenozide (6.3)
Pyraclostrobin (0.76) -4 Quinoxyfen (6.6)
Zoxamide (1.5) ¥ Indoxacarb (8.5)
Acetochlor (1.7) ‘® Fenpyroximate (8.6)
Triflumizole (2.8) 4 S-Bioallethrin (9.2)
Prochloraz (3.5) <& Cyazofamid (11)
Spirodiclofen (3.6) ¥ Dimethomorph (11)
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Triflumizole induces adipogenesis in hMSCs
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Triflumizole action is blocked by antagonizing PPARy

in 3T3-L1 cells and hMSCs
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Prenatal triflumizole exposure increased fat

depot weight, in vivo
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Prenatal triflumizole exposure predisposes MSCs to

favor the adipogenic pathway
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How to Deal With Problem Chemicals
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Creating Substances Inherently Without Hazard
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TiPED

Tiered Protocol For
Endocrine Disruption

Computer Based

Targeted Cell

Cell Processes

Fish and Amphibian

Mammalian

Home | TIPED™ Guiding Principles | What is TiPED ‘ About

TiPED is a tool for chemists. It guides the synthesis
of inherently safer materials by helping chemists
identify and avoid chemicals likely to disrupt the

endocrine system.

TiPED broadly interrogates the endocrine system to
determine whether a chemical of interest has the
potential disrupt the endocrine system. Chemicals
identified through TiPED as potential EDCs can then
be removed from product development, or
redesigned to avoid identified mechanisms of EDC

action.

TIPED™ in Action | FAQ ‘

CURRENT NEWS

¥ Meetusat GCEE 2013 in

Maryland

¥ Chemical and Engineering
Mews Covers TIPED

¥ Developing TIPED: Building
the Path Forward.

¥ ALittle TiIPED History: Putting

the Protocol Together.
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Myths and Realities in EDC Science
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Implications For Human Health
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Key Issues to Resolve for the Future
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Risk Assessment
W&k i

o« YRDFEM - rﬂﬁtm%h\‘f‘ FELT. KRRBZEZEIE=EYEIC
Hﬁ)h,fjfllﬁg?& =EH5ELTLYA ] - R. Thomas Zoeller (RYFa1—+ty
‘Jl\\_L %

iﬁei“ZH/J*DL—(’EE&FBEEI%#__L’)%'HS%%ﬁ) DEZEFE(C

VR -
A RE 1t —KEIRLER 1%Exﬁ'=

HETHEFDREDEERIADELED
HOREYIHEET HLENENE
BEE
Sl MEREDHEL
- L BEOKESE/—5VF !

HENGWNESND., (TOEIEDE

L2 ME Y RS FHETIE, TR EHE
EHErRELL-EERENAEEIN TS,

Z<DEDCHEIDNEFMEELYIFEMNEVNKIETIER
L DN TR B ICXBIENFELGUATREE



EDCs - the take home messages
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