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Overview

* What is TDCPP and why
should you care?

* Health consequences
associated with
exposure

e Data from my mouse
model

e Potential mechanism




Why Flame Retardants?

| 0\’ I NATIONAL FIRE PROTECTION ASSOCIATION

NEPR The leading information and knowledge resource on fire, electrical and related hazards

A US. fire department
responds to a fire.

A home fire injury
occurs in the U.S.




Organophosphate Flame Retardants

e Sprayed onto polyurethane foam

Flame retardants I They off-gas from foam l Dust is ingested through

1 ?re not bound to and settle into dust hand-to-mouth contact
oam.

https://www.eopugetsound.org/articles/flame-retardants


https://www.eopugetsound.org/articles/flame-retardants

Organophosphate Flame Retardants
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TDCPP Background

Associations between urinary organophosphate ester metabolites and
measures of adiposity among U.S. children and adults: NHANES 2013-2014

M. Boyle™', J.P. Buckley”, L. Quirés-Alcald™"'

* Maryland Institute of Applied Environmeneal Healdh, School of Public Health, University of Maryland, College Park, MDD, USA

" Johns Hopkins University, Department of Environmental Health & Engineering, Department of Epidemiology, Balimore, MD, USA

Children (N=784) Adults (N=1672)
OPE DF% LOD GMP p25 p50 p75 Max DF% GM® p25 p50 p75 Max
metabolite (pg/L)
DPHP 964 016 151 073 143 297 193 90 072 032 072 144 102
(157) (077) (141) (2.66) (2354) (0.79) (0.40) (0.68) (128) (112.1)
BDCPP 987 011 171 072 157 350 169 906 072 027 069 174 889
(1.78) (0.76) (1.60) (326) (758) (0.78) (0.35) (0.70) (L41) (67.9)
BCEP 948 008 063 026 057 134 974 83 037 015 036 085 110
(0.65) (028) (0.59) (1.26) (44.2) (0.40) (0.19) (035) (0.73) (60.4)
DBUP 837 005 023 011 029 045 703 797 018 007 023 035 7.33
(024) (0.13) (024) (0.43) (42.3) (019) (0.11) (020) (033) (159)
BCPP 672 010 022 <LOD 020 043 467 584 018 <LOD 014 033 146
(0.23) (021) (0.41) (508) (0.20) (0.18) (0.32) (185)

PMID: 25306433



TDCPP Background

 TDCPP does not affect acetylcholinesterase activity

* TDCPP does not bioaccumulate ol
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Metabolic Heath Consequences of TDCPP

Exposure

Exposure to Organophosphate esters and metabolic
syndrome in adults

Kai Luo ', Rongrong Zhang 2, Ruxianguli Aimuzi 1, Yuging Wang 3, Min Nian ', Jun Zhang *

Affiliations + expand
PMID: 32679393 DOl 10.1016/j.envint.2020.105941
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PMID: 32679393.



TDCPP Exposure Model

* 6-week-old C57BL/6) mice (&

* Ad libitum dietary TDCPP

exposure for 5 weeks TDCPP

* DMSO Vehicle control
* 0.02 mg TDCPP/kg bw/day

Selected Mutrient Information’

* 1 mg TDCPP/kg bw/day %, by welght % keal from
. Protein 17.7 189
100 mg TDCPP/kg bw/day Carbiohydrats iy a5
Fat 7.2 17.3
Kcallg 3.8
® Body CO m pOS it | O n a n a IyS i S "alugs ara calculated from ingredient analysis or manufacturer data

* Evaluate glucose
homeostasis



TDCPP Exposure Model

* 6-week-old C57BL/6J mice

* Ad libitum dietary TDCPP

exposure for 5 weeks
* DMSO Vehicle control
* 0.02 mg TDCPP/kg bw/day
* 1 mg TDCPP/kg bw/day
* 100 mg TDCPP/kg bw/day

Glucose
Uptake

Insulin

* Body composition analysis

* Evaluate glucose
homeostasis



TDCPP causes male-specific and dose-
dependent adiposity

p=0.633
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TDCPP causes insulin resistance and fasting
hyperglycemia in males
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Females
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~emales are resistant to TDCPP-induced
verturbations of glucose homeostasis
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Males have hepatic insulin resistance

Hepatic Glucose Production Peripheral Glucose Uptake

P=0.038
Gastrocnemius Visceral Adipose
50 *
P=0.456 n P=0.059 P=0.091

Glucose
Uptake

Insulin c
Mouse Metabaolic
Phenotyping Centers

MICHIGAN MEDICINE

UNIVERSITY OF MICHN:AN




Nuclear Receptor Agonist Activity

TDCPP Nuclear Receptor Transactivation
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4 0.1 uM TDCPP
v 10 uM TDCPP
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Fold Activation (rel DMSO)




Summary

Adiposity

?/ Insulin resistance

Metabolic Syndrome
Insulin resistance

* Hyperglycemia

* Central obesity




Summary

Metabolic Syndrome
Insulin resistance

* Hyperglycemia

* Central obesity




Future studies to elucidate mechanisms of sex-
specific TDCPP-induced metabolic disruption

Hypothesis-Driven Approach

Female Male PXR"-
3 >
s & 2 6
= @

-0 w

Z.

o

=
-

GSTM

D
P
4|l § | pmMso

| GSTP

PMID: 16195250

p-Ser-IRS1
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Insulin resistance



Future studies to elucidate mechanisms of sex-
specific TDCPP-induced metabolic disruption

Hypothesis-Driven Approach Unbiased Funneling Approach

Wildtype * RNAseq

e Custom NanoString gene
expression panel

p-Ser-IRS1

'

Insulin resistance

eCustom NanoString gene
expression panel
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