
Prenatal exposure to an environm
entally 

relevant phthalate m
ixture accelerates 

reproductive aging in m
ultiple 

generations of fem
ale m

ice
E

m
ily B

rehm
D

epartm
ent of C

om
parative B

iosciences



Introduction
▪

B
ackground

▪
H

ypothesis
▪

E
xperim

ental D
esign

▪
R

esults
▪

Sum
m

ary
▪

Future D
irections

▪
A

cknow
ledgem

ents 



Phthalates
▪

Phthalates are ubiquitously used in m
any consum

er 
products including m

edical bag and IV
 tubing, PV

C
 pipes, 

children’s toys, food storage containers, and personal care 
products

▪
D

aily exposure via ingestion, inhalation, and derm
al contact



Phthalates are K
now

n E
ndocrine D

isrupting C
hem

icals

▪
M

ales 
–

D
ecreased sperm

 quality
–

D
elayed preputial separation

–
R

educed anogenital distance

▪
Fem

ales
–

A
ccelerated prim

ordial follicle recruitm
ent 

–
D

isrupted estrous cyclicity
–

Inhibited ovarian steroidogenesis



Single Phthalate vs. Phthalate M
ixture

▪
M

any studies focus on single phthalate 
exposure

▪
H

um
ans are exposed to m

ixtures of chem
icals, 

including phthalates



Phthalate M
ixture

▪
D

E
P: D

iethyl Phthalate

▪
D

E
H

P: D
i(2-ethylhexyl) Phthalate

▪
D

B
P: D

ibutylPhthalate

▪
D

iN
P: D

iisononylPhthalate

▪
D

iB
P: D

iisobutylPhthalate

▪
B

zB
P: B

enzylbutylPhthalate
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R
eproductive A

ging in Fem
ales

▪
N

orm
al reproductive aging

–
D

epletion of the follicle pool
–

D
ysregulation of the hypothalam

ic-
pituitary-gonadal (H

PG
) axis 

–
A

cyclicity 
–

D
ecreased fertility

▪
O

varian aging
–

Increased inflam
m

ation
–

Increased fibrosis 
–

Increased reactive oxygen species 
–

Increased cysts (rodents)



Transgenerational E
xposure



H
ypothesis

Prenatal exposure to a m
ixture of phthalates 

accelerates reproductive aging in m
ultiple 

generations of fem
ale m

ice.



E
xperim

ental D
esign

C
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easure 

horm
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m
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age

F0
G

D
 10.5-B

irth



Phthalate M
ixture C

aused Irregular 
C

yclicity in the F3 G
eneration
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Phthalate M
ixture M

ay N
ot A

ffect Follicle 
N

um
bers in the F1 G

eneration

0 5 10 15

20 25

30

Prim
ordial

Prim
ary

Preantral
A

ntral

Number of Follicles

^

n=
6-9

^
 =

  0.05 <
 p <

 0.1



T
reatm

en
t

P
ercen

t O
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ith
 

C
ysts

C
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Phthalate M
ixture M

ay Increase the O
ccurrence of 

C
ysts in the F1 G

eneration

C
ystic ovary from

 m
ouse prenatally exposed 

to the phthalate m
ixture in the F1 generation 

at 13 m
onths of age.



Phthalate M
ixture A

ltered Folliculogenesis
in the F2 and F3 G

enerations
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Phthalate M
ixture D

ecreased Sex Steroids 
in the F1 and F2 G

enerations
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Phthalate M
ixture A

ltered G
onadotropins 

in the F1 and F3 G
enerations
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O
verall 

Sum
m

ary

▪
Phthalate m

ixture accelerates som
e 

biom
arkers of reproductive aging:

▪
Increased tim

e spent in 
m

etestrus/diestrus
▪

A
ltered follicle pool 

▪
D

ysregulation of the H
PG

 axis



C
onclusion

Prenatal exposure to an environm
entally relevant 

phthalate m
ixture accelerates som

e biom
arkers of 

reproductive aging in a m
ulti-and transgenerational 

m
anner in fem

ale m
ice. 



Future D
irections

D
eterm

ine if phthalates:
▪

A
ccelerate the aging of the ovary by increasing 

fibrosis, reactive oxygen species, and inflam
m

ation 
▪

A
ccelerate the decline in reproductive capacity by 

causing acyclicity and decreasing fertility quicker 
than controls
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