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EDC is any chemical that 
interferes with the 
hormone activity, 

including the production, 
secretion, transportation, 

metabolism, binding 
action, and/or excretion 

of endogenous hormones. 

Endocrine Disrupting Chemical (EDC)



Over a 1,000 xenobiotics have 
been recognized to have 

endocrine active properties. 

Endocrine Disrupting Chemical



Maternal EDC Exposures Classically Focuses 
on Fetal Health or Reproductive Capacity

Braun 2017 Catanese et al. 2015



Pregnancy is a Critical Window for Long-term 
Maternal Health

Disease during 
pregnancy 

Long-term 
maternal health 

outcomes
Hypertensive disorders • Chronic hypertension

• Ischemic heart 
disease

Gestational diabetes
and weight gain

• Diabetes
• Metabolic syndrome
• Insulin resistance
• Obesity

Intrahepatic cholestasis • Cholangiopathy
• Cirrhosis
• Liver transplantation

Mental Health: Anxiety and 
Depression

• Postpartum 
depression

Adapted from Rahim et al. 2020 and Yim et al. 2015



Pregnancy is Coordinated by Predictable 
Shifts in Hormones

https://www.coursehero.com/sg/anatomy
-and-physiology/pregnancy/



Pregnancy EDC Exposure and Long-term Maternal 
Health
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The Prevalence of Gestational Diabetes is Rising

Zhou et al. 2018



EDCs Alter Metabolic Health During Pregnancy 



Woodruff et al. 2011

Pregnant Women are Exposed to Numerous EDCs



Multiple Estrogenic Hits

Brummelte and Galea 2016; Miller and Takahashi 2013; 
Cory-Slechta 2005

CNS

Ovaries

BPA – ER Ligand
(Washington et al. 2001)

Hypothalamus

Pituitary

PFOA – decreases 
estrogen producing 

enzymes 
(Zhao et al. 2012)

ATR – modulates 
aromatase 

(Samardzija et al. 2016)

TCDD – blocks 
ERα activity 

(DeVito et al. 1992)

Hypothesis: Multiple EDC hits during pregnancy will disrupt the hypothalamic-
pituitary-gonadal axis and increases blood glucose.



Does MIX exposure decrease 
estradiol during pregnancy? 

Adapted from Brummelte and Galea 2016

G17.5 BirthG13.5



Pregnant MIX dams had lower 
serum estradiol

One-sided Student’s t test
Data mean + standard error
n = 4-9/treatment group, * indicated p < 0.05
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Glucose Tolerance Test 



Acute MIX exposure induces metabolic 
dyshomeostasis only in pregnant females

A) and B) Repeated measures ANOVAs 
C) and D) Student’s t test
Data mean + standard error
n = 7/treatment group, * indicated p < 0.05, # indicated p = 0.07
P = Pregnant and NP =Non-pregnant
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Elevated weight gain and visceral 
adipose in only MIX pregnant females

Student’s t test
Data mean + standard error
n = 6-7/treatment group, * indicated p < 0.05
P = Pregnant and NP =Non-pregnant
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Acute MIX exposure altered lipids in pregnant 
females
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Student’s t test
Data mean + standard error
n = 7/treatment group, * indicated p < 0.05



Pregnancy EDC Exposure and Long-term Maternal 
Health

Adapted from Rahim et al. 2020 and Yim et al. 2015
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Gestational Diabetes, a Predictor of Type 2 Diabetes

Bellamy et al. 2009



MIX induces elevated glucose following 
exposure

A) Repeated measures ANOVAs 
B and C) One-way ANOVA followed by student’s t test
Data mean + standard error
n = 4/treatment group, * indicated p < 0.05
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Weight was unaltered by 6 months
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MIX elevated serum total cholesterol, LDL, and 
free cholesterol

VEH MIX
0

2

4

6

Fr
ee

 C
ho

le
st

er
ol

 (m
g/

dL
) *

VEH MIX
0.0

0.5

1.0

1.5

LD
L 

(m
g/

dL
)

*

VEH MIX
0

20

40

60

To
ta

l C
ho

le
st

er
ol

 (m
g/

dL
) *A B C

Student’s t test
Data mean + standard error
n = 3-4/treatment group, * indicated p < 0.05



Metabolic Health Conclusions

• Metabolic Health During Pregnancy 
• MIX reduces estradiol during pregnancy. 
• Glucose processing is only altered in MIX exposed pregnant dams.
• MIX increases gestational weight gain and visceral adipose weight. 
• MIX dams had increased VLDL and decreased LDL.
• Pregnancy is a critical window for MIX exposure.  

• Long-term Maternal Metabolic Health  
• MIX alters long-term glucose processing following a glucose tolerance 

test.
• Total cholesterol, LDL, and free cholesterol are only elevated in MIX 

exposed dams cholesterol panels.
• Weight gain was unaltered in MIX dams. 



Are altered lipid 
panels due to non-
alcoholic fatty liver 
disease?

Is body composition 
altered from MIX 
exposure?

Does MIX exposure lead 
to insulin resistance of 
organs? 

Future Directions
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Questions 


