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Endocrine Disrupting Chemical (EDC)
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Endocrine Disrupting Chemical
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Maternal EDC Exposures Classically Focuses
on Fetal Health or Reproductive Capacity
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Pregnancy 1s a Critical Window for Long-term
Maternal Health
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Pregnancy 1s Coordinated by Predictable
Shifts in Hormones
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Pregnancy EDC Exposure and Long-term Maternal
Health

/ EDC Disease during Long-term
(0% ' Exposure pregnancy maternal health
outcomes

Gestational diabetes
and weight gain
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The Prevalence of Gestational Diabetes 1s Rising
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EDCs Alter Metabolic Health During Pregnancy

Trimester-Specific Urinary Bisphenol A Concentrations
and Blood Glucose Levels Among Pregnant Women
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Pregnant Women are Exposed to Numerous EDCs
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Multiple Estrogenic Hits

Hypothesis: Multiple EDC hits during pregnancy will disrupt the hypothalamic-
pituitary-gonadal axis and increases blood glucose.
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Does MIX exposure decrease
estradiol during pregnancy?
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Atrazine (ATR): 10 mg/kg

Bisphenol-A (BPA): 50 ug/kg

Perfluorooctanoic acid (PFOA): 0.1 mg/kg
2,3,7,8-tetrachlorodibenzodioxin (TCDD): 0.036 ug/kg
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Pregnant MIX dams had lower
serum estradiol

550-

)
a
o
T

H
(3]
T

400

350

Estradiol (pg/mL

300-

250 I I I 1
12 14 16 18 20

Gestational Day

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

=1350

22, UNIVERSITY~ROCHESTER

&/



Glucose Tolerance Test
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Acute MIX exposure induces metabolic
dyshomeostasis only in pregnant females
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Elevated weight gain and visceral
adipose 1n only MIX pregnant females

w
o

A Pregnant Non- pregnant Pregnant Non- pregnant Pregnant Non- pregnant
195 0.4+ 150
Q * _ &)
= =) -
Sl 2 03] * . 5 .
® £ 100
O 155 _8_ oo g- ®
§o2) 13 ES 2 | 1
© 135+ s :_I: 5 K3
2 8 g1 [o° O 507
3 1157 oo L 3 .
= r-;l;1 > O °
95 I I * I 0.0 I I I I 0 I I I I
VEH MIX VEH MIX VEH MIX VEH MIX VEH MIX VEH MiIX

Student’s t test

Data mean + standard error
n = 6-7/treatment group, * indicated p < 0.05
P = Pregnant and NP =Non-pregnant

28], UNIVERSITY~ROCHESTER

X%



Acute MIX exposure altered lipids in pregnant
females
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Pregnancy EDC Exposure and Long-term Maternal
Health

/ EDC Disease during Long-term
(= ' Exposure pregnancy maternal health
outcomes

Diabetes

Metabolic syndrome
Insulin resistance
Obesity
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Gestational Diabetes, a Predictor of Type 2 Diabetes

Country T2DM/GDM T2DM/no GDM Relative risk (95% Cl)
Feiget al,’¥1995-2002 Canada 2874/21823 6628/637341 ] 12-66 (12-15-13-19)
Lee H et al,®>1995-97 Korea 71/620 22/868 —-— 4.52 (2-83-7-21)
Madarasz et al,?* 1995 Hungary 21/68 0/39 - > 24-93 (1-55-400-64)
Gunderson et al,?2 1985-206 USA 43/166 150/2242 - 3.87 (2-87-5-22)
Vambergue et al,> 1992 France 53/295 1/111 —_— e ) 19-94 (2-79-142-47)
Lee A et al, >4 1971-2003 Australia 405/5470 16/783 —.— 3-62 (2-21-5-93)
Ferraz et al'’* Brazil 6/70 7/108 — - 132 (0-46-3-78)
Krishnaveni et al,?> 1997-98 India 13/35 8/489 — - 22.70 (10-09-51-08)
Morimitsu et al, 26 1999-2001 Brazil 7/23 0/11 = » 7-50 (0-47-120-11)
Jarveld et al,>1984-94 Finland 23/435 0/435 — =) 47-00 (2-86-771-65)
Albareda et al,” 1966-93 Spain 44/696 0/70 ~ > 9-07 (0-56-146-25)
Aberg et al, 28 1991-99 Sweden 21/229 1/61 - 5-59 (0-77-40-66)
Linné et al,'® 1964-65 Sweden 10/28 0/52 — = 38-38 (2-33-631.74)
Bian et al,? 1964-65 China 15/45 1/39 = 13-00 (1-80-93-93)
Ko etal,3°1988-95 China 105/801 7/431 —_— 8.07 (3:79-17-19)
Osei et al,3*1990-91 USA 10/15 0/35 — =) 47-25 (2-95-757-28)
Damm et al,?? 1978-85 Denmark 33/241 0/57 = 16-06 (1-00-258-06)
Benjamin et al,331961-88 New Mexico 14/47 3/47 —- 4-67 (1-43-15-21)
0'Sullivan,341954-60 and 1962-70 USA 224/615 18/328 = 6-64 (4-19-10-52)
Persson et al, 3> 1961-84 Sweden 5/145 0/41 - 3-16 (0-18-55-76)
Total 3997/31867 6862/643588 <& | 743 (479-1151))
Test for heterogeneity: t?=0-50, X?<126-67, df=19 (p<0-0001), ’=85-0% (95%CI 78-90)
Test for overall effect: Z=9-39 (p<0-0001)
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MIX induces elevated glucose following

exposure
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Weight was unaltered by 6 months
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MIX elevated serum total cholesterol, LDL, and
free cholesterol
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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

=1350
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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 dam:s.




Future Directions

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

Glucose @
[®] e ©

Insulin.. ° ©®
Does MIX exposure lead *——}
to insulin resistance of e % o

organs?

O Is body composition
’NO QO % altered from MIX
®e O exposure?

Normal blood
glucose
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Questions
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