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Overview 

• What is TDCPP and why 
should you care? 

• Health consequences 
associated with 
exposure 

• Data from my mouse 
model 

• Potential mechanism 



Why Flame Retardants? 



  

Organophosphate Flame Retardants 

• Sprayed onto polyurethane foam 

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

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


Organophosphate Flame Retardants 

Triphenyl phosphate 
TPhP 

Tris(1-dichloro-2-propyl)phosphate 
TCPP 

Tricresyl phosphate 
TCP 

Tris(2-chloroethyl) phosphate 
TCEP 

Tris(1,3-dichloro-2-propyl)phosphate 
TDCPP 



TDCPP Background 

PMID: 25306433 



 
 

 

  

TDCPP Background 

• TDCPP does not affect acetylcholinesterase activity 
• TDCPP does not bioaccumulate 

Organophosphate Pesticide: Chlorpyrifos 

Flame Retardant : Pentabromodiphenyl ether (PBDE) 



Metabolic Heath  Consequences  of TDCPP  
Exposure 

 
Insulin resistance 
Type 2 diabetes 

PMID: 32679393. 



 
 

 
 

  

 

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 

• Body composition analysis 
• Evaluate glucose 

homeostasis 

TDCPP TDCPP 



TDCPP Exposure Model 

•
•

• Body composition  analysis
• Evaluate glucose

homeostasis

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



TDCPP causes male-specific and dose-
dependent adiposity 
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TDCPP  causes insulin resistance  and fasting  
hyperglycemia in males 
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Females are resistant to TDCPP-induced  
perturbations  of glucose homeostasis 
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Males have  hepatic insulin resistance 
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Nuclear Receptor Agonist Activity   



Summary 

TDCPP 

Adiposity 
Insulin resistance ? 

Metabolic Syndrome 
Insulin resistance 

• Hyperglycemia 
• Central obesity 



Summary 

TDCPP 

? 

Metabolic Syndrome 
Insulin resistance 

• Hyperglycemia 
• Central obesity 



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

Hypothesis-Driven Approach 

TDCPP 

GSTπ 

p-Ser-IRS1 

JNK 

Insulin resistance 

PXR -/-

Lipin-1 

 PXR 

GSTπ 

PMID: 16195250 

 
 



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

Hypothesis-Driven Approach Unbiased Funneling Approach 

TDCPP 

GSTπ 

p-Ser-IRS1 

JNK 

Insulin resistance 

PXR -/-

Lipin-1 

 

 

PXR • RNAseq 

GSTπ 

• Custom NanoString gene 
expression panel 

•Custom NanoString gene 
expression panel 

Wildtype 

PXR -/-

Castrated 
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