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Introduction 
 

The median age of women at cessation of menstrual bleeding is 50 to 51 years.  With an average life 

expectancy of 79.7 years, most women can expect to spend one-third to one-half of their lives post-menopause.  

In the United States alone, there are an estimated 42.19 million women over age 50 including 39.9 million 

postmenopausal women and 1.55 million women (4,255 per day) who reached menopausea.   Additionally, a 

woman who reaches age 54 can expect to reach the age of 84 years with more than two-thirds of the US 

population reaching 85 years or longera. By the year 2020, the number of US women over age 55 is expected to be 

45.9 million.  

In 1998, there were more than 477 million postmenopausal women in the world, with approximately 9% 

expected to live to age 80. By 2025, the number of postmenopausal women is expected to rise to 1.1 billion. A 

women’s lifespan is expected to rise to 72 years worldwide by 2025 (82 in more developed countries).  

 According to a 1998 study, one in three women between ages 45 and 64 were on hormone therapyb (HT), 

and there were about 17.5 million women total taking HT to combat the biological effects of menopausec.  

Understanding the biology, symptomology, and socio-cultural implications of the menopausal transition is 

essential in addressing the health concerns of the aging female population.  Therefore, the Office of Research on 

Women’s Health (ORWH) is collaborating with NIH Institutes and Centers (IC) to develop a comprehensive 

report on NIH supported research and programs on the menopausal transition.   

Initial information for this report was obtained through queries of the NIH Computer Retrieval of 

Information on Scientific Projects database (CRISP) and the National Library of Medicine website, 

www.ClinicalTrials.gov.   Results of these queries were forwarded to the appropriate IC for verification, or 

revision.  This report summarizes the basic science and clinical research, recent research results, and pending 

research studies on the menopausal transition currently funded by each Institute and Center, as provided through 

                                                 
a North American Menopause Society, http://www.menopause.org/aboutmeno/sga.pdf  
b “Health Concerns Across A Woman's Lifespan: The Commonwealth Fund 1998 Survey Of Women's Health.” 
Collins, K.S., Schoen, C., Joseph, S., Duchon, L., Simantov, E., Yellowitz, M. May 1999. 
c “Study: Hormones Don’t Protect Women From Heart Disease.” Okie, S.Washington Post. July 24, 2001. 
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the Coordinating Committee on Research on Women’s Health (CCRWH) representative from each NIH 

component. 

Beginning with the definition of menopause as stated in the “World Health Report 1998,” published by 

the World Health Organization (WHO), this report provides a summary, by IC, of menopause related research 

currently being funded by the NIH.  Five IC’s reported no current research on menopause: National Institute of 

General Medical Sciences (NIGMS), National Human Genome Research Institute (NHGRI), Fogarty 

International Center (FIC), National Institute of Biomedical Imaging and Bioengineering (NIBIB), Center for 

Scientific Review and the National Library of Medicine (NLM).    
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Working Definitions of Menopause 
 

From the World Health Report, 1998 
 World Health Organization, Geneva, Switzerland 

 
TERM SOURCE 
 
Menopause (natural menopause) WHO* 
The term natural menopause is defined as the permanent cessation of 
menstruation resulting from the loss of ovarian follicular activity. Natural 
menopause is recognized to have occurred after 12 consecutive months of 
amenorrhoea, for which there is no other obvious pathological or physiological 
cause. Menopause occurs with the final menstrual period (FMP), which is known 
with certainty only in retrospect a year or more after the event. An adequate 
biological marker for the event does not exist. 
 
Perimenopause WHO 
The term perimenopause should include the period immediately prior to the 
menopause (when the endocrinological, biological, and clinical features of 
approaching menopause commence) and the first year after menopause. 
 
Menopausal transition WHO 
The term menopausal transition should be reserved for that period of time before 
the FMP when variability in the menstrual cycle is usually increased. 
 
Climacteric  IMS** 
This phase in the aging of women marks the transition from the reproductive 
phase to the non-reproductive state. This phase incorporates the perimenopause 
by extending for a longer variable period before and after the perimenopause. 
 
Climacteric syndrome IMS 
The climacteric is sometimes, but not necessarily always, associated with 
symptomatology. When this occurs, it may be termed the "climacteric 
syndrome." 
 
Premenopause WHO 
The term premenopause is often used ambiguously to refer to the one or two 
years immediately before the menopause or to refer to the whole of the 
reproductive period prior to the menopause. The group recommended that the 
term be used consistently in the latter sense to encompass the entire reproductive 
period up to the FMP. 
 
Postmenopause WHO 
The term postmenopause is defined as dating from the FMP, regardless of 
whether the menopause was induced or spontaneous. 
 
Premature menopause  WHO 
Ideally, premature menopause should be defined as menopause that occurs at an 
age more than two standard deviations below the mean estimated for the 
reference population. In practice, in the absence of reliable estimates of the 
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distribution of age at natural menopause in populations in developing countries, 
the age of 40 years is frequently used as an arbitrary cut-off point, below which 
menopause is said to be premature.  
 
Induced menopause WHO 
The term, induced menopause, is defined as the cessation of menstruation, which 
follows either surgical removal of both ovaries (with or without hysterectomy) or 
iatrogenic ablation of ovarian function (e.g. by radiation or chemotherapy). 
 
 
*WHO – World Health Organization  
**IMS – International Menopause Society 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
NATIONAL INSTITUTES OF HEALTH  

 
Web Resources on Menopausal Hormone Therapy 

 
 
National Institutes of Health 
http://www.nih.gov/PHTindex.htm  
 
 
National Heart, Lung & Blood Institute 
http://www.nhlbi.nih.gov/health/women/index.htm  
 
 
National Cancer Institute 
http://www.cancer.gov/newscenter/estrogenplus  
 
 
Medline Plus 
http://www.nlm.nih.gov/medlineplus/hormonereplacementtherapy.html  
 
 
National Center for Complementary and Alternative Medicine 
http://nccam.nih.gov/health/alerts/menopause  
 
 
Office of Research on Women’s Health 
 

Menopause Management and Hormone Therapy 
http://www4.od.nih.gov/orwh/menopause.html  

 
 
National Institute on Aging 
http://www.nia.nih.gov/health/pubs/menopause  
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National Cancer Institute 
 

Description:  
 
The National Cancer Institute (NCI) supports a broad range of research related to the menopausal 
transition and cancers in women.  A spreadsheet is provided describing relevant research grants which 
have been funded recently or are currently being funded by NCI.   
 
Search Words: menopause; perimenopause; postmenopause; hormone therapy; hormone replacement 
therapy (HRT); estrogen replacement therapy (ERT) 
 
Additionally, the NCI provides a digest page on Menopausal Hormone Use,  
http://www.cancer.gov/clinicaltrials/digest-postmenopausal-hormone-use on the NCI website.  The page 
provides a fact sheet with questions and answers on menopausal hormone use, links to important 
information throughout the National Institutes of Health, updates on recent research results, and links to 
information on current clinical trials.   
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fic

al
ly

 fo
cu

ss
ed

 o
n 

br
ea

st
 c

an
ce

r i
n 

w
om

en
 o

f t
hi

s 
ag

e.
 W

om
en

 o
f t

hi
s 

ag
e 

al
so

 c
om

m
on

ly
 s

uf
fe

r f
ro

m
 h

yp
er

te
ns

io
n 

or
 

co
ro

na
ry

 d
is

ea
se

, a
nd

 c
al

ci
um

 c
ha

nn
el

 b
lo

ck
er

s 
(C

C
Bs

) a
re

 o
fte

n 
us

ed
 to

 tr
ea

t e
ith

er
 o

f t
he

se
 c

on
di

tio
ns

.  
Tw

o 
re

ce
nt

 s
tu

di
es

, y
et

 to
 b

e 
pu

bl
is

he
d,

 o
f w

om
en

 a
ge

d 
65

 a
nd

 o
ld

er
, s

ug
ge

st
 th

at
 w

om
en

 w
ho

 u
se

 C
C

Bs
 

m
ay

 b
e 

at
 a

n 
in

cr
ea

se
d 

ris
k 

of
 b

re
as

t c
an

ce
r. 

 T
hi

s 
su

sp
ec

te
d 

as
so

ci
at

io
n 

is
 g

iv
en

 b
io

lo
gi

ca
l p

la
us

ib
ilit

y 
by

 
th

e 
ob

se
rv

at
io

n 
th

at
 p

ha
rm

ac
ol

og
ic

al
 b

lo
ck

ad
e 

of
 th

e 
ca

lc
iu

m
 c

ha
nn

el
s 

ca
n 

in
hi

bi
t a

po
pt

os
is

 (p
ro

gr
am

m
ed

 
ce

ll 
de

at
h)

, t
he

 p
ro

ce
ss

 w
he

re
by

 o
rg

an
is

m
s 

el
im

in
at

e 
un

w
an

te
d 

ce
lls

 (e
.g

., 
pr

en
eo

pl
as

tic
, i

ni
tia

te
d,

 
da

m
ag

ed
, e

xc
es

si
ve

). 
 In

 th
is

 s
en

se
, C

C
Bs

 m
ay

 b
e 

ca
nc

er
 p

ro
m

ot
er

s.
  T

he
 a

pp
lic

at
io

n 
pr

op
os

es
 a

 c
as

e-
co

nt
ro

l s
tu

dy
 o

f 1
,0

00
 w

om
en

, a
ge

d 
65

-7
9,

 w
ho

 re
si

de
 in

 K
in

g 
C

ou
nt

y,
 W

as
hi

ng
to

n,
 w

ho
 a

re
 o

n 
th

e 
H

ea
lth

 
C

ar
e 

Fi
na

nc
in

g 
Ad

m
in

is
tra

tio
n 

(H
C

FA
) t

ap
es

, a
nd

 w
ho

 a
re

 d
ia

gn
os

ed
 w

ith
 th

ei
r f

irs
t i

nv
as

iv
e 

br
ea

st
 c

an
ce

r 
du

rin
g 

th
e 

tim
e 

pe
rio

d 
of

 J
an

ua
ry

 1
, 1

99
7 

th
ro

ug
h 

D
ec

em
be

r 3
1,

 1
99

9.
  T

he
 p

er
so

na
l i

nt
er

vi
ew

 re
sp

on
se

s 
of

 th
es

e 
w

om
en

 a
bo

ut
 d

ru
g 

us
e 

an
d 

ot
he

r k
no

w
n 

ris
k 

fa
ct

or
s 

fo
r b

re
as

t c
an

ce
r w

ill 
be

 c
om

pa
re

d 
to

 a
 

co
nt

ro
l g

ro
up

 o
f 1

,0
00

 w
om

en
 w

ith
ou

t b
re

as
t c

an
ce

r w
ho

 w
ill 

be
 id

en
tif

ie
d 

th
ro

ug
h 

th
e 

H
C

FA
 ta

pe
s.

  B
as

ed
 

on
 th

e 
pr

el
im

in
ar

y 
st

ud
ie

s 
an

d 
th

e 
ev

id
en

ce
 fr

om
 in

 v
itr

o 
st

ud
ie

s 
on

 c
el

ls
, i

t i
s 

po
si

te
d 

th
at

 th
e 

us
e 

of
 C

C
Bs

 
in

cr
ea

se
s 

th
e 

ris
k 

of
 b

re
as

t c
an

ce
r i

n 
ol

de
r w

om
en

.  
Th

e 
pl

an
 is

 to
 a

ss
es

s 
w

he
th

er
 c

al
ci

um
 a

nt
ag

on
is

ts
 

us
ed

 in
 th

e 
tre

at
m

en
t o

f h
yp

er
te

ns
io

n 
 

an
d 

ca
rd

io
va

sc
ul

ar
 d

is
ea

se
s 

pr
om

ot
e 

br
ea

st
 c

an
ce

r i
n 

w
om

en
 a

ge
d 

65
-7

9 
ye

ar
s,

 a
nd

 w
he

th
er

 a
ny

 o
ne

 
ty

pe
 o

f c
al

ci
um

 c
ha

nn
el

 b
lo

ck
er

 is
 m

or
e 

re
la

te
d 

to
 b

re
as

t c
an

ce
r t

ha
n 

th
e 

ot
he

r t
yp

es
.  

Si
nc

e 
no

 s
tu

di
es

 
ha

ve
 a

ss
es

se
d 

pr
es

en
t o

r p
as

t u
se

 o
f c

om
bi

ne
d 

es
tro

ge
n-

pr
og

es
tin

 th
er

ap
y 

in
 a

 la
rg

e 
gr

ou
p 

of
 w

om
en

 th
is

 
ag

e,
 a

nd
 th

e 
co

nc
ur

re
nt

 u
se

 o
f h

or
m

on
e 

re
pl

ac
em

en
t t

he
ra

py
 (H

R
T)

 b
y 

th
es

e 
w

om
en

 m
ay

 a
ffe

ct
 th

e 
pr

op
os

ed
 e

st
im

at
es

 o
f r

is
k 

as
so

ci
at

ed
 w

ith
 C

C
Bs

, d
at

a 
w

ill 
al

so
 b

e 
co

lle
ct

ed
 a

nd
 a

na
ly

ze
d 

on
 o

th
er

 d
ru

gs
 

(v
iz

., 
ci

m
et

id
in

e,
 a

nt
i-d

ep
re

ss
an

ts
, l

ip
id

 lo
w

er
in

g 
dr

ug
s)

 fr
eq

ue
nt

ly
 u

se
d 

by
 w

om
en

 in
 th

is
 a

ge
 g

ro
up

. 
C

A7
36

38
 

Bo
lto

n,
 J

ud
y 

20
06

 
U

ni
ve

rs
ity

 o
f I

llin
oi

s 
at

 C
hi

ca
go

 
Bi

ot
ra

ns
fo

rm
at

io
n 

of
 

Es
tro

ge
n 

to
 

C
ar

ci
no

ge
ni

c 
Q

ui
no

id
s 

Br
ea

st
,  

En
do

m
et

ria
l, 

 
Fe

m
al

e 
G

en
ita

l S
ys

te
m

 
 En

do
ge

no
us

 F
ac

to
rs

 in
 th

e 
O

rig
in

 a
nd

 
C

au
se

 o
f C

an
ce

r 

Th
er

e 
is

 a
 c

le
ar

 a
ss

oc
ia

tio
n 

be
tw

ee
n 

ex
ce

ss
iv

e 
ex

po
su

re
 to

 e
st

ro
ge

ns
 a

nd
 th

e 
de

ve
lo

pm
en

t o
f c

an
ce

r i
n 

se
ve

ra
l t

is
su

es
 in

cl
ud

in
g 

br
ea

st
 a

nd
 e

nd
om

et
riu

m
. T

he
 ri

sk
 fa

ct
or

s 
fo

r w
om

en
 d

ev
el

op
in

g 
th

es
e 

ca
nc

er
s 

ar
e 

al
l a

ss
oc

ia
te

d 
w

ith
 lo

ng
er

 e
st

ro
ge

n 
ex

po
su

re
; e

ar
ly

 m
en

se
s,

 la
te

 m
en

op
au

se
, a

nd
 lo

ng
 te

rm
 e

st
ro

ge
n 

re
pl

ac
em

en
t t

he
ra

py
. T

he
 m

ec
ha

ni
sm

(s
) o

f e
st

ro
ge

n 
ca

rc
in

og
en

es
is

 is
 u

nk
no

w
n.

 E
st

ro
ge

n 
m

et
ab

ol
ite

s 
ca

n 
ac

t a
s 

ch
em

ic
al

 c
ar

ci
no

ge
ns

 b
y 

bi
nd

in
g 

to
 c

el
lu

la
r p

ro
te

in
s 

or
 D

N
A.

 T
he

 c
at

ec
ho

l m
et

ab
ol

ite
s 

of
 e

st
ro

ge
ns

 
ar

e 
ox

id
iz

ed
 to

 o
-q

ui
no

ne
s 

w
hi

ch
 u

nd
er

go
 re

do
x 

cy
cl

in
g 

ge
ne

ra
tin

g 
re

ac
tiv

e 
ox

yg
en

 s
pe

ci
es

 w
hi

ch
 c

an
 

co
nt

rib
ut

e 
to

 th
e 

ca
rc

in
og

en
ic

ity
 th

ro
ug

h 
ox

id
at

io
n 

of
 D

N
A.

 O
ur

 p
re

lim
in

ar
y 

da
ta

 a
ls

o 
sh

ow
 th

at
 th

e 
o-

qu
in

on
es

 a
re

 c
on

ve
rte

d 
to

 a
dd

iti
on

al
 re

ac
tiv

e 
al

ky
la

tin
g 

ag
en

ts
, q

ui
no

ne
 m

et
hi

de
s.

 T
he

 fo
cu

s 
of

 th
is

 
pr

op
os

al
 is

 th
e 

ro
le

 o
f q

ui
no

id
 m

et
ab

ol
ite

s 
in

 e
st

ro
ge

n 
ca

rc
in

og
en

es
is

. T
he

 s
pe

ci
fic

 a
im

s 
ar

e:
 1

. E
st

ab
lis

h 
th

e 
ro

le
 o

f q
ui

no
id

s 
in

 th
e 

ca
rc

in
og

en
ic

 a
nd

 c
yt

ot
ox

ic
 e

ffe
ct

s 
of

 e
st

ro
ge

ns
. T

he
 c

ar
ci

no
ge

ni
c 

po
te

nt
ia

l 
ca

te
ch

ol
 e

st
ro

ge
ns

 w
ill 

be
 s

tu
di

ed
 in

 C
3H

 1
0T

1/
2 

ce
lls

 a
nd

 th
ei

r a
bi

lit
y 

to
 a

ct
 a

s 
tu

m
or

 p
ro

m
ot

er
s 

w
ill 

be
 

ex
am

in
ed

 in
 J

B6
 c

el
ls

. T
he

 c
yt

ot
ox

ic
ity

 o
f e

st
ro

ge
ns

 a
nd

 c
at

ec
ho

l m
et

ab
ol

ite
s 

w
ill 

be
 in

ve
st

ig
at

ed
 in

 h
um

an
 

ov
ar

ia
n 

an
d 

br
ea

st
 c

an
ce

r c
el

l l
in

es
. B

io
ch

em
ic

al
 p

ar
am

et
er

s 
w

hi
ch

 s
er

ve
 a

s 
in

di
ca

to
rs

 o
f r

ed
ox

 v
s.

 
al

ky
la

tio
n 

m
ec

ha
ni

sm
s 

w
ill 

be
 d

et
er

m
in

ed
. 2

. D
et

er
m

in
e 

th
e 

im
po

rta
nc

e 
of

 q
ui

no
id

 fo
rm

at
io

n 
to

 th
e 

m
et

ab
ol

is
m

 o
f e

st
ro

ge
ns

. T
he

 c
on

tri
bu

tio
n 

of
 th

e 
o-

qu
in

on
e/

p-
qu

in
on

e 
m

et
hi

de
 p

at
hw

ay
 to

 th
e 

bi
od

eg
ra

da
tio

n 
of

 e
st

ro
ge

ns
 w

ill 
be

 d
et

er
m

in
ed

. T
he

 a
bi

lit
y 

of
 P

45
0 

to
 o

xi
di

ze
 e

st
ro

ge
ns

 a
nd

 th
ei

r 
m

et
ab

ol
ite

s 
to

 o
-q

ui
no

ne
s 

w
ill 

be
 s

tu
di

ed
. U

ns
at

ur
at

ed
 e

st
ro

ge
ns

 w
hi

ch
 a

re
 c

om
po

ne
nt

s 
of

 th
e 

es
tro

ge
n 

re
pl

ac
em

en
t d

ru
g,

 P
re

m
ar

in
, w

ill 
be

 in
ve

st
ig

at
ed

 to
 p

ro
be

 e
le

ct
ro

ni
c 

an
d 

st
er

ic
 e

ffe
ct

s 
on

 th
e 

bi
ot

ra
ns

fo
rm

at
io

n 
of

 e
st

ro
ge

ns
 to

 q
ui

no
id

s.
 3

. I
nv

es
tig

at
e 

th
e 

ef
fe

ct
s 

of
 q

ui
no

id
 s

tru
ct

ur
e 

on
 e

le
ct

ro
ph

ilic
 

an
d/

or
 re

do
x 

re
ac

tiv
ity

. T
he

 e
le

ct
ro

ph
ilic

ity
 o

f q
ui

no
id

s 
w

ill 
be

 d
et

er
m

in
ed

 b
y 

m
ea

su
rin

g 
th

ei
r r

at
es

 o
f 

re
ac

tio
n 

w
ith

 d
eo

xy
nu

cl
eo

si
de

s 
an

d 
by

 e
xa

m
in

in
g 

th
e 

ex
te

nt
 o

f D
N

A 
al

ky
la

tio
n.

 T
he

ir 
re

do
x 

ab
ilit

y 
w

ill 
be

 
as

se
ss

ed
 b

y 
m

ea
su

rin
g 

re
du

ct
io

n 
po

te
nt

ia
ls

, m
on

ito
rin

g 
ch

an
ge

s 
in

 N
AD

PH
 a

nd
 G

SH
 le

ve
ls

 in
 m

ic
ro

so
m

al
 

in
cu

ba
tio

ns
, m

ea
su

rin
g 

re
ac

tiv
e 

ox
yg

en
 s

pe
ci

es
, a

nd
 e

xa
m

in
in

g 
au

to
xi

da
tio

n 
ra

te
s 

of
 th

e 
ca

te
ch

ol
s.

  T
he

se
 

da
ta

 w
ill 

de
te

rm
in

e 
th

e 
ro

le
 o

f q
ui

no
id

s 
in

 th
e 

ca
rc

in
og

en
ic

 e
ffe

ct
s 

of
 e

st
ro

ge
ns

 a
nd

 p
ro

vi
de

 a
 b

as
is

 fo
r t

he
 

de
ve

lo
pm

en
t o

f e
st

ro
ge

n 
re

pl
ac

em
en

t d
ru

gs
 d

ev
oi

d 
of

 c
ar

ci
no

ge
ni

c 
ac

tiv
ity

. 

8 



 G
ra

nt
 #

 
Pr

in
ci

pa
l 

In
ve

st
ig

at
or

 
La

st
 

Ye
ar

  
Ac

tiv
e 

In
st

itu
tio

n 
Pr

oj
ec

t  
Ti

tle
 

C
an

ce
r S

ite
/  

Ar
ea

 o
f R

es
ea

rc
h 

Ab
st

ra
ct

 

C
A7

60
17

 
H

ei
ss

, G
er

ar
do

 
20

02
 

U
ni

ve
rs

ity
 o

f N
or

th
 

C
ar

ol
in

a 
C

ha
pe

l H
ill 

H
R

T 
an

d 
C

ha
ng

es
 in

 
M

am
m

og
ra

ph
ic

 D
en

si
ty

 
Br

ea
st

  
 Ex

og
en

ou
s 

Fa
ct

or
s 

in
 th

e 
or

ig
in

 a
nd

 c
au

se
 

of
 c

an
ce

r 
 

D
ES

C
R

IP
TI

O
N

:  
Br

ea
st

 p
ar

en
ch

ym
al

 p
at

te
rn

s 
ar

e 
de

pi
ct

ed
 o

n 
m

am
m

og
ra

m
s 

as
 v

ar
ia

tio
ns

 in
 ra

di
og

ra
ph

ic
 

de
ns

ity
, w

hi
ch

 c
or

re
sp

on
d 

to
 th

e 
re

la
tiv

e 
am

ou
nt

s 
of

 fa
tty

 ti
ss

ue
 (c

.f.
, e

pi
th

el
ia

l a
nd

 s
tro

m
al

 ti
ss

ue
s)

.  
M

am
m

og
ra

ph
ic

 d
en

si
ty

 is
 h

ig
he

st
 in

 w
om

en
 w

ith
 th

e 
gr

ea
te

st
 p

ro
po

rti
on

 o
f e

pi
th

el
ia

l, 
st

ro
m

al
 a

nd
 

co
nn

ec
tiv

e 
tis

su
es

.  
C

om
pa

re
d 

to
 n

o 
de

ns
ity

, h
ig

h 
de

ns
ity

 (>
50

%
) h

as
 b

ee
n 

co
ns

is
te

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 
si

gn
ifi

ca
nt

ly
 e

le
va

te
d 

lo
ng

-te
rm

 b
re

as
t c

an
ce

r r
is

k,
 in

de
pe

nd
en

t o
f a

ge
, m

en
op

au
sa

l s
ta

tu
s,

 o
r o

th
er

 b
re

as
t 

ca
nc

er
 ri

sk
 fa

ct
or

s.
  R

ec
en

tly
, s

ev
er

al
 s

m
al

l c
as

e 
se

rie
s 

ha
ve

 s
ug

ge
st

ed
 th

at
 p

os
tm

en
op

au
sa

l H
R

T 
m

ay
 

in
cr

ea
se

 d
en

si
ty

 in
 s

om
e 

po
st

m
en

op
au

sa
l w

om
en

, a
lth

ou
gh

 s
el

ec
tio

n 
bi

as
es

 a
nd

 im
pr

ec
is

e 
m

ea
su

re
m

en
t 

of
 e

xp
os

ur
e 

an
d 

ou
tc

om
es

 (d
en

si
ty

) d
et

ra
ct

 fr
om

 th
e 

va
lid

ity
 o

f t
he

se
 re

su
lts

.  
G

iv
en

 th
e 

sm
al

l b
ut

 
pe

rs
is

te
nt

 a
ss

oc
ia

tio
n 

of
 H

R
T 

w
ith

 in
cr

ea
se

d 
ris

k 
of

 b
re

as
t c

an
ce

r, 
an

d 
th

e 
in

cr
ea

si
ng

 p
re

va
le

nc
e 

of
 H

R
T 

us
e 

am
on

g 
po

st
m

en
op

au
sa

l w
om

en
, a

ss
es

si
ng

 th
e 

m
ag

ni
tu

de
 a

nd
 c

or
re

la
te

s 
of

 th
e 

ef
fe

ct
 o

f H
R

T 
on

 
m

am
m

og
ra

ph
ic

 d
en

si
ty

 m
ay

 c
on

tri
bu

te
 to

 im
pr

ov
ed

 u
nd

er
st

an
di

ng
 o

f t
he

 a
et

io
lo

gi
c 

ro
le

 o
f e

xo
ge

no
us

 
ho

rm
on

es
 a

nd
 to

 p
ub

lic
 h

ea
lth

 b
re

as
t c

an
ce

r p
re

ve
nt

io
n 

ef
fo

rts
.  

Th
e 

ob
je

ct
iv

es
 a

re
 to

:  
1)

 re
lia

bl
y 

es
tim

at
e 

th
e 

qu
an

tit
at

iv
e 

ef
fe

ct
 o

f H
R

T 
on

 m
am

m
og

ra
ph

ic
 d

en
si

ty
 in

 p
os

tm
en

op
au

sa
l w

om
en

; a
nd

 2
) d

et
er

m
in

e 
w

he
th

er
 H

R
T-

re
la

te
d 

de
ns

ity
 c

ha
ng

es
 d

iff
er

 b
y 

et
hn

ic
ity

, a
ge
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 o

f p
rim

ar
y 

in
te

re
st

 w
ill 
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1A

1,
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YP
3A

4,
 a

nd
 

gl
ut

at
hi

on
e-

S-
tra

ns
fe

ra
se

 m
u 

an
d 

th
et

a 
ge

ne
s,

 w
hi

ch
 a

re
 in

vo
lv

ed
 in

 th
e 

m
et
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ol

is
m

 o
f s

te
ro

id
 h

or
m

on
es
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Se

co
nd

, w
e 

w
ill 

ev
al

ua
te

 w
he

th
er

 g
en

ot
yp

es
 a

nd
 o

th
er

 re
pr

od
uc

tiv
e 

ris
k 

fa
ct

or
s 

in
te

ra
ct
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 b

re
as

t c
an

ce
r 

et
io

lo
gy

, a
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 w
he

th
er

 k
no

w
le
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e 
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 g

en
ot

yp
es

 w
ill 
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pr

ov
e 

ou
r u

nd
er

st
an

di
ng

 o
f b

re
as

t c
an

ce
r e

tio
lo

gy
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ce

 h
or

m
on

al
 ri

sk
 fa

ct
or

s 
(e

.g
., 

re
pr

od
uc

tiv
e 
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st

or
y 
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R
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 k
no
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n.

 T
hi

rd
, w

e 
w

ill 
ev

al
ua

te
 w

he
th

er
 

th
e 

ge
ne

tic
 a

nd
 h

or
m

on
al

 e
tio

lo
gy

 o
f b

re
as

t c
an

ce
r d

iff
er

s 
by

 ra
ce

. I
n 

or
de

r t
o 

ad
dr

es
s 

th
es

e 
hy

po
th

es
es

, 
w

e 
w

ill 
un

de
rta

ke
 a

 s
tu

dy
 in

 th
e 

G
re

at
er

 D
el

aw
ar

e 
Va

lle
y 

us
in

g 
an

 e
xi

st
in

g 
ne
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k 
of
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os

pi
ta

ls
 to
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en

tif
y 

a 
po

pu
la

tio
n-
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se

d 
sa

m
pl

e 
of

 c
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es
 a

nd
 ra

nd
om

 d
ig

it 
di

al
ed

 c
on

tro
ls

. T
he

 s
am

pl
e 

w
ill 

co
ns

is
t o

f 1
20

0 
W

hi
te

 
an

d 
12

00
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ct

s.
 R

is
k-

fa
ct

or
 in
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at
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n 
w

ill 
be
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ne

d 
fro

m
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 te
le

ph
on

e 
in
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rv

ie
w

, a
 b

io
sa

m
pl

e 
co

nt
ai
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ng

 D
N

A 
w

ill 
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 c
ol

le
ct

ed
 u

si
ng

 a
 n

on
-in

va
si

ve
 c

he
ek

 s
w
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 m

et
ho

d.
 a

nd
 p

at
ho

lo
gy
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fo

rm
at

io
n 

w
ill 
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 c

ol
le

ct
ed

 u
si

ng
 s

ta
nd
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di
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d 

m
ed
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al

 re
co

rd
 a
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tra

ct
io

n.
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na
ly

se
s 

w
ill 

be
 u

nd
er

ta
ke

n 
to

 e
va

lu
at

e 
th

e 
ro

ll 
of

 c
an

di
da

te
 g

en
ot

yp
es

 a
nd

 h
or

m
on

al
 ri

sk
 fa

ct
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s 
in
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re
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t c

an
ce

r e
tio

lo
gy

 b
y 

ra
ce

. T
he

se
 a

na
ly

se
s 

w
ill 

al
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w
 u
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to

 e
xa

m
in

e 
ge

no
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pe
 b

y 
ho

rm
on

al
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ra

ct
io

ns
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re
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t c

an
ce

r e
tio
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, D
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f C
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lin
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M
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m
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e 
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l S
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m
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n 
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r 

 C
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lo
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En
do

ge
no

us
 fa

ct
or

s 
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 th
e 

or
ig
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 a

nd
 c

au
se

s 
of

 c
an

ce
r 

Th
e 

cy
cl

in
s 

an
d 

th
ei

r c
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al
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ic
 p

ar
tn

er
s,

 c
yc

lin
-d

ep
en

de
nt

 k
in

es
es

 (C
dk

s)
 a

re
 k

ey
 re

gu
la

to
rs

 o
f t

he
 c

el
l 

cy
cl

e.
 O

ve
re

xp
re

ss
io

n 
of

 c
yc

lin
 g

en
es
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ee

n 
de

sc
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ed
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 s
ev

er
al

 fo
rm

s 
of
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an
 c

an
ce
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. P

re
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in
ar

y 
ev

id
en
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 s

ug
ge
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s 
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 c
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lin
 E
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 e
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f g
yn
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ol

og
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al
 c

an
ce

rs
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el

y 
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r c

el
l 
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in
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a 
of
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e 

ov
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 e
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et
riu

m
 a

nd
 c

er
vi

x.
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 fi

rs
t s

pe
ci

fic
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im
 w

ill 
fo

cu
s 

on
 c

on
fir

m
in

g 
th

e 
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ec
ifi

ci
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 o
f  

cy
cl

in
 E

 fo
r c

le
ar

 c
el

l t
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s 
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ul
le

ria
n 
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ig

in
. E

xp
re

ss
io

n 
of

 c
yc

lin
 E
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ss
es

se
d 
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di
ffe

re
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l s
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ty
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 e
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th
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ia
l o

va
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 e
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et
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nd
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l c

an
ce
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lin

 E
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ci
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og
ic

 c
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 c
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m
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vi
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l d
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 d
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h 
a 

pe
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n 
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ig
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s 

m
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e 
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po
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nt
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pl
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at
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 c
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n 
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e 
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 u
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w
n 
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e 
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er
ap
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r o
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n 
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d 
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l m
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H
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to

lo
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ca
l s
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 s

pe
ci

fic
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be
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dk

 e
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re
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io
n 

m
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 b
e 
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rta
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ic
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ss
 o

f f
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rg
et
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C
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s.
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en
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at
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in
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to
rs
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 b
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ng
 

ev
al

ua
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d 
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 c
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. T

he
 s

ec
on

d 
sp

ec
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c 
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m
 w

ill 
ev

al
ua

te
 s

te
ro
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 h

or
m

on
al
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tio

n 
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 c
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lin
 E
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in
g 

an
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itr

o 
m

od
el

. T
he

 e
ffe

ct
s 

of
 e

st
ro

ge
n 

an
d 

pr
og

es
te

ro
ne

 o
n 

cy
cl

in
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iv
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 w
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ss
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se
d 
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in

g 
an

 o
va
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n 

ca
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er
 c

el
l l
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e.

 In
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ea
si

ng
 e

vi
de

nc
e 

su
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 ro

le
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r h
or

m
on

es
 in

 th
e 

et
io

lo
gy

 o
f 

gy
ne

co
lo

gi
c 

m
al

ig
na

nc
ie

s.
 M

or
eo

ve
r, 

cy
cl

in
s 

ha
ve

 b
ee

n 
sh

ow
n 

to
 b

e 
re

gu
la

te
d 

by
 e

st
ro

ge
n 

an
d 

pr
og

es
te

ro
ne

 in
 b

re
as

t c
an

ce
r c

el
l l

in
es

. T
he

 ro
le

 o
f h

or
m

on
es

 in
 th

e 
de

ve
lo

pm
en

t o
f r

ep
ro

du
ct

iv
e 

tra
ct

 
ca

nc
er

 h
as

 im
po

rta
nt

 im
pl

ic
at

io
ns
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 th

e 
tre

at
m

en
t o

f m
en

op
au

se
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nd
 m

ay
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o 

co
nt

rib
ut

e 
to

 th
e 

di
re

ct
io

n 
of

 fu
tu

re
 th

er
ap

eu
tic

 a
nd

 p
re

ve
nt

at
iv

e 
ag

en
ts

. S
pe

ci
fic

 a
im

 th
re

e 
w

ill 
ev

al
ua

te
 th

e 
ex

pr
es

si
on

 a
nd

 a
ct

iv
ity

 o
f 

cy
cl

in
 d

ep
en

de
nt

 k
in
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e 

in
hi

bi
to

rs
 in

 o
rd

er
 to

 e
lu

ci
da

te
 th

e 
m

ec
ha

ni
sm

 o
f a
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rra

nt
 c

yc
lin

 E
 a

ct
iv

ity
. T

he
 

ac
tiv

ity
 o

f a
 c

yc
lin

/C
dk

 is
 d

ep
en

de
nt

 u
po

n 
th

e 
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so
ci

at
io

n 
w

ith
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yc
lin

 d
ep

en
de

nt
 k

in
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e 
in

hi
bi

to
rs

 (C
dk

Is
). 

Th
is

 s
pe

ci
fic

 a
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 w
ill 

at
te

m
pt
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 c

or
re

la
te

 c
yc

lin
 E

 a
ct

iv
ity

 w
ith

 th
e 

C
dk

Is
, p

2 
1 

an
d 

p2
7 

in
 g

yn
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ol
og

ic
 

m
al

ig
na

nc
ie

s.
 In

 a
dd

iti
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, t
he

 ro
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 o
f e

st
ro

ge
n 

an
d 

pr
og

es
te

ro
ne

 o
n 

C
dk

I a
ss

oc
ia

tio
n 

w
ith

 c
yc

lin
 E

 w
ill 

be
 

de
te

rm
in

ed
. I

nt
er

es
tin

gl
y,

 it
 a

pp
ea

rs
 th

at
 th

e 
in

cr
ea

se
 c
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lin

 E
 a

ct
iv

ity
 in

 b
re
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t c

an
ce

r c
el

l l
in

es
 in

 
re

sp
on

se
 to

 s
te

ro
id

 h
or

m
on

es
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 m
ed

ia
te

d 
th

ro
ug

h 
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te
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tio
ns
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 th

e 
C

dk
-in
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bi

to
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 p
ro

te
in

s.
 U

nd
er

st
an

di
ng

 
th

e 
m

ec
ha

ni
sm

s 
of

 c
yc

lin
 E

  
ab

er
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tio
ns
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ay

 le
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 to
 p

ow
er

fu
l a

nd
 c

on
ve

ni
en

t m
od
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s 
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tu
dy
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g 
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te

nt
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 p
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m
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d 
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at
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e 
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en
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M
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m
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m
 D
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 a
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se
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 c
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ce
r 

Ep
id

em
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lo
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st
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d 
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at
 in
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d 

m
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m
og
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ph

ic
 d
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 a
n 

in
de

pe
nd

en
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is
k 

fa
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or
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r b
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t 
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er
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nd
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e 
m
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tu
de
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f r
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k 
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ci
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 w
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 m
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m

og
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ph
ic

 d
en

si
ty

 is
 g
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er
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 th
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oc

ia
te

d 
w

ith
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t a
ll 

ot
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no

w
n 

ris
k 

fa
ct
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s 
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as

t c
an

ce
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 T
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s 
ap

pl
ic

at
io

n 
fo

cu
se

s 
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 m
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 q
ue

st
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ns
:  

1)
 a

re
 e

nd
og

en
ou

s 
le

ve
ls

 o
f s

ex
 s

te
ro

id
s 

in
 p
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tm

en
op
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l w
om

en
 re
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te

d 
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 m
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m
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ic
 d
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; 2
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t w

ith
 p
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ro
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 th
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m
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) d

o 
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m
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 o
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ve

d 
as
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 re
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lt 
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 p
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l 
ho
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t c
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 d
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f m
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 d
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ro
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 d
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m
in

ed
 u

si
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 c
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f c
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 p
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 p

ro
je

ct
 w

ill 
la

st
 3

 y
ea

rs
 

an
d 

ta
ke

 p
la

ce
 a

t 3
 s

ite
s:

  U
C

LA
, U

SC
, a

nd
 B

ow
m

an
 G

ra
y.

  T
he

 s
pe

ci
fic

 a
im

s 
ar

e 
 

to
:  

1)
 m

ea
su

re
 th
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 o
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 re
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f c
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 c
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 d
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 d

ec
re

as
e 

th
e 

ris
k 

of
 c

ol
or

ec
ta

l c
an

ce
r, 

su
ch

 a
s 

ch
em

op
re

ve
nt

io
n,

 a
re

 b
ei

ng
 e

xp
lo

re
d 

by
 

re
se

ar
ch

er
s.
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ra
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 b
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 c
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 c
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 p
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 b
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 d
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 c
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 c
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l d
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, c
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l c
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 d
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l c
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 c
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t l
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sy

nd
ro

m
e.

 B
as

ic
 m

ec
ha

ni
sm

s b
y 

w
hi

ch
 A

Q
PO

 a
nd

 A
Q

P5
 m

ay
 c

on
tri

bu
te

 to
 th

es
e 

di
so

rd
er

s w
ill

 b
e 

so
ug

ht
 in

cl
ud

in
g 

de
fe

ct
s i

n 
w

at
er

 a
nd

 so
lu

te
 

pe
rm

ea
tio

n,
 m

em
br

an
e 

tra
ff

ic
ki

ng
, s

ub
un

it 
ol

ig
om

er
iz

at
io

n,
 a

nd
 in

te
rn

al
iz

at
io

n,
 P

hy
si

ol
og

ic
al

 d
ef

ic
its

 w
ill

 a
ls

o 
be

 e
va

lu
at

ed
 in

 ro
de

nt
 m

od
el

s o
f A

Q
PO

 d
eg

ra
da

tio
n 

an
d 

A
Q

P5
 d

ef
ic

ie
nc

y.
 

 In
ci

de
nc

e 
of

 la
te

 m
ac

ul
ar

 
de

ge
ne

ra
tio

n 
in

 o
ld

er
 w

om
en

 

 A
bs

tra
ct

 T
ex

t N
ot

 A
va

ila
bl

e 

 M
ec

ha
ni

sm
 o

f L
ac

rim
al

 G
la

nd
 

Se
cr

et
io

n 

 A
 d

ec
re

as
e 

in
 se

cr
et

io
n 

or
 a

n 
al

te
ra

tio
n 

in
 th

e 
co

m
po

si
tio

n 
of

 la
cr

im
al

 g
la

nd
 fl

ui
d 

is
 a

 p
rim

ar
y 

ca
us

e 
of

 th
e 

oc
ul

ar
 su

rf
ac

e 
pr

ob
le

m
s t

ha
t o

cc
ur

 in
 a

qu
eo

us
 te

ar
-

de
fic

ie
nt

 d
ry

 e
ye

 re
su

lti
ng

 fr
om

 la
cr

im
al

 g
la

nd
 d

is
ea

se
, c

on
ta

ct
 le

ns
 w

ea
r, 

LA
SI

K
 su

rg
er

y,
 a

nd
 a

gi
ng

. P
ar

as
ym

pa
th

et
ic

 a
nd

 sy
m

pa
th

et
ic

 n
er

ve
s a

re
 w

el
l-k

no
w

n 
st

im
ul

i o
f l

ac
rim

al
 g

la
nd

 se
cr

et
io

n 
an

d 
th

e 
si

gn
al

in
g 

pa
th

w
ay

s a
ct

iv
at

ed
 b

y 
th

es
e 

st
im

ul
i h

av
e 

be
en

 c
ha

ra
ct

er
iz

ed
. A

 n
ew

 ty
pe

 o
f s

tim
ul

us
 o

f l
ac

rim
al

 g
la

nd
 

se
cr

et
io

n,
 e

pi
de

rm
al

 g
ro

w
th

 fa
ct

or
 (E

G
F)

, h
as

 b
ee

n 
id

en
tif

ie
d.

 B
as

ed
 o

n 
th

is
 fi

nd
in

g,
 th

e 
fo

llo
w

in
g 

w
or

ki
ng

 m
od

el
 h

as
 b

ee
n 

pr
op

os
ed

 fo
r t

he
 p

re
se

nt
 g

ra
nt

: 
A

ct
iv

at
io

n 
of

 se
ns

or
y 

ne
rv

es
 fr

om
 th

e 
oc

ul
ar

 su
rf

ac
e 

st
im

ul
at

es
 p

ar
as

ym
ap

th
et

ic
 a

nd
 sy

m
pa

th
et

ic
 n

er
ve

s t
ha

t i
nn

er
va

te
 th

e 
la

cr
im

al
 g

la
nd

 to
 re

le
as

e 
th

ei
r 

ne
ur

ot
ra

ns
m

itt
er

s. 
Th

es
e 

ne
ur

ot
ra

ns
m

itt
er

s a
ct

iv
at

e 
sp

ec
ifi

c 
si

gn
al

in
g 

pa
th

w
ay

s t
o 

st
im

ul
at

e 
th

e 
sy

nt
he

si
s o

f E
G

F 
an

d 
ca

us
e 

its
 re

le
as

e 
by

 e
ct

od
om

ai
n 

sh
ed

di
ng

 fr
om

 
th

e 
ba

so
la

te
ra

l m
em

br
an

es
. T

he
 re

le
as

ed
 E

G
F 

in
te

ra
ct

s w
ith

 E
G

F 
(e

rb
B

) r
ec

ep
to

rs
 o

n 
th

e 
la

cr
im

al
 g

la
nd

 a
ci

na
r c

el
ls

 a
ct

iv
at

in
g 

a 
si

gn
al

in
g 

pa
th

w
ay

 th
at

 c
au

se
s 

se
cr

et
io

n 
of

 p
ro

te
in

s i
nc

lu
di

ng
 th

e 
sh

ed
di

ng
 o

f E
G

F 
fa

m
ily

 m
em

be
rs

 fr
om

 th
e 

ap
ic

al
 m

em
br

an
es

. T
he

se
 g

ro
w

th
 fa

ct
or

s a
re

 re
le

as
ed

 in
to

 la
cr

im
al

 g
la

nd
 fl

ui
d 

to
 

pr
ot

ec
t t

he
 o

cu
la

r s
ur

fa
ce

. T
he

 lo
ng

 te
rm

 g
oa

l o
f t

he
 e

xp
er

im
en

ts
 d

es
cr

ib
ed

 in
 th

is
 p

ro
po

sa
l i

s t
o 

te
st

 th
is

 m
od

el
. F

ro
m

 th
e 

re
su

lts
 o

f t
he

 p
ro

po
se

d 
st

ud
y,

 n
ew

 
tre

at
m

en
ts

 fo
r d

ry
 e

ye
, b

as
ed

 o
n 

st
im

ul
at

in
g 

EG
F-

, c
ho

lin
er

gi
c,

 a
nd

 a
lp

ha
1-

ad
re

ne
rg

ic
-d

ep
en

de
nt

 si
gn

al
in

g 
pa

th
w

ay
s t

o 
in

du
ce

 se
cr

et
io

n,
 c

ou
ld

 b
e 

de
ve

lo
pe

d.
 T

o 
re

ac
h 

th
is

 g
oa

l t
he

 fo
llo

w
in

g 
sp

ec
ifi

c 
ai

m
s h

av
e 

be
en

 p
ro

po
se

d:
 1

) W
hi

ch
 E

G
F 

re
ce

pt
or

 su
bt

yp
es

 p
ar

tic
ip

at
e 

in
 st

im
ul

at
io

n 
of

 la
cr

im
al

 g
la

nd
 se

cr
et

io
n?

; 2
) W

hi
ch

 
ce

llu
la

r s
ig

na
lin

g 
pa

th
w

ay
s d

oe
s E

G
F 

ac
tiv

at
e 

to
 st

im
ul

at
e 

la
cr

im
al

 g
la

nd
 p

ro
te

in
 se

cr
et

io
n?

; a
nd

 3
) H

ow
 a

re
 th

e 
ex

pr
es

si
on

 a
nd

 re
le

as
e 

of
 E

G
F,

 tr
an

sf
or

m
in

g 
gr

ow
th

 fa
ct

or
 (T

G
F)

 a
lp

ha
, a

nd
 o

th
er

 E
G

F 
fa

m
ily

 m
em

be
rs

 re
gu

la
te

d?
 A

ci
ni

 w
ill

 b
e 

pr
ep

ar
ed

 fr
om

 ra
t l

ac
rim

al
 g

la
nd

s. 
Im

m
un

op
re

ci
pi

ta
tio

n,
 W

es
te

rn
 b

lo
t a

na
ly

si
s, 

im
m

un
of

lu
or

es
ce

nc
e 

m
ic

ro
sc

op
y,

 a
nd

 E
G

F 
re

ce
pt

or
 d

ef
ic

ie
nt

 m
ic

e 
w

ill
 b

e 
us

ed
 to

 d
et

er
m

in
e 

if 
EG

F 
ac

tiv
at

es
 a

nd
 a

lp
ha

1-
ad

re
ne

rg
ic

 a
go

ni
st

s t
ra

ns
ac

tiv
at

e 
EG

F 
re

ce
pt

or
s t

o 
st

im
ul

at
e 

se
cr

et
io

n.
 B

io
ch

em
ic

al
 a

ss
ay

s, 
in

hi
bi

to
rs

, a
nd

 a
de

no
vi

ru
s t

ra
ns

du
ct

io
n 

w
ill

 b
e 

us
ed

 to
 d

et
er

m
in

e 
th

e 
ce

llu
la

r s
ig

na
lin

g 
pa

th
w

ay
s a

ct
iv

at
ed

 b
y 

EG
F 

co
m

pa
re

d 
to

 c
ho

lin
er

gi
c 

an
d 

al
ph

a1
-a

dr
en

er
gi

c 
ag

on
is

ts
. l

m
m

un
of

lu
or

es
ce

nc
e 

m
ic

ro
sc

op
y,

 W
es

te
rn

 a
nd

 N
or

th
er

n 
bl

ot
 a

na
ly

si
s, 

an
d 

R
T-

PC
R

 w
ill

 b
e 

us
ed

 to
 

de
te

rm
in

e 
ho

w
 th

e 
ex

pr
es

si
on

 a
nd

 re
le

as
e 

of
 E

G
F 

an
d 

its
 fa

m
ily

 m
em

be
rs

 is
 re

gu
la

te
d.

 
 Fe

m
al

e 
H

or
m

on
es

 a
nd

 V
is

io
n 

 Th
e 

lo
ng

-te
rm

 g
oa

l i
s t

o 
el

uc
id

at
e 

th
e 

ro
le

s t
ha

t f
em

al
e 

ho
rm

on
es

 h
av

e 
on

 th
e 

ey
e 

an
d 

vi
si

on
. T

he
 in

fo
rm

at
io

n 
ga

in
ed

 is
 e

xp
ec

te
d 

to
 p

ro
vi

de
 q

ua
nt

ita
tiv

e 
m

ea
ns

 o
f 

as
se

ss
in

g 
du

ra
tio

n-
de

pe
nd

en
t e

ff
ec

ts
 o

f m
ed

ic
at

io
ns

 th
at

 a
ff

ec
t e

st
ro

ge
n 

re
ce

pt
or

s o
r t

ha
t a

lte
r e

st
ro

ge
n 

le
ve

ls
. T

he
 c

lin
ic

al
 e

m
ph

as
is

 w
ill

 b
e 

on
 2

 ty
pe

s o
f 

m
ed

ic
at

io
ns

 - 
se

le
ct

iv
e 

es
tro

ge
n 

re
ce

pt
or

 m
od

ul
at

or
s (

SE
R

M
S)

 a
nd

 a
ro

m
at

as
e 

in
hi

bi
to

rs
. B

ot
h 

ar
e 

us
ed

 a
s a

dj
uv

an
t t

he
ra

py
 fo

r e
ar

ly
-s

ta
ge

 b
re

as
t c

an
ce

r, 
or

 a
re

 
lik

el
y 

to
 b

e 
us

ed
 fo

r t
hi

s p
ur

po
se

 o
r f

or
 b

re
as

t c
an

ce
r p

ro
ph

yl
ax

is
. S

ER
M

S 
ca

n 
ac

t e
ith

er
 a

s e
st

ro
ge

n 
ag

on
is

ts
 o

r a
nt

ag
on

is
ts

 d
ep

en
di

ng
 o

n 
th

e 
ta

rg
et

 ti
ss

ue
. 

A
ro

m
at

as
e 

in
hi

bi
to

rs
 b

lo
ck

 th
e 

pr
od

uc
tio

n 
of

 e
st

ro
ge

n.
 T

he
 m

ai
n 

ob
je

ct
iv

e 
is

 to
 id

en
tif

y 
th

e 
fu

nc
tio

na
l a

nd
 a

na
to

m
ic

al
 c

ha
ng

es
 th

at
 o

cc
ur

 in
 th

e 
ey

e 
an

d 
vi

su
al

 
sy

st
em

 a
s a

 re
su

lt 
of

 e
st

ro
ge

n-
re

ce
pt

or
 a

ct
io

n 
an

d 
to

 e
lu

ci
da

te
 th

e 
ef

fe
ct

s o
f 2

 S
ER

M
S,

 ta
m

ox
ife

n 
an

d 
ra

lo
xi

fe
ne

, a
s f

un
ct

io
ns

 o
f t

he
ir 

du
ra

tio
ns

 o
f u

se
. B

ec
au

se
 

ta
m

ox
ife

n 
ha

s l
on

g 
be

en
 th

e 
m

ed
ic

at
io

n 
of

 c
ho

ic
e 

fo
r a

dj
uv

an
t b

re
as

t c
an

ce
r t

he
ra

py
 a

nd
 h

as
 b

ee
n 

sh
ow

n 
to

 a
ff

ec
t t

he
 e

ye
 a

nd
 v

is
io

n,
 it

 w
ill

 se
rv

e 
as

 th
e 

fo
cu

s. 
In

 
th

is
 w

ay
, p

ot
en

tia
l s

id
e 

ef
fe

ct
s o

f n
ew

er
 m

ed
ic

at
io

ns
 c

an
 b

e 
co

m
pa

re
d 

ag
ai

ns
t t

ho
se

 o
f t

he
 st

an
da

rd
 o

f c
ar

e.
 T

he
 m

ai
n 

us
e 

of
 ra

lo
xi

fe
ne

 a
t p

re
se

nt
 is

 to
 p

re
ve

nt
 

os
te

op
or

os
is

. T
he

 a
ro

m
at

as
e 

in
hi

bi
to

r t
o 

be
 e

va
lu

at
ed

, a
na

st
ro

zo
le

, c
ur

re
nt

ly
 is

 u
se

d 
fo

r t
re

at
in

g 
ad

va
nc

ed
 b

re
as

t c
an

ce
r. 

Th
er

e 
ar

e 
4 

sp
ec

ifi
c 

ai
m

s:
 (1

) T
o 

de
fin

e 
th

e 
ch

an
ge

s o
f v

is
ua

l f
un

ct
io

n 
th

at
 o

cc
ur

 d
ur

in
g 

th
e 

5-
ye

ar
 p

er
io

d 
of

 ta
m

ox
ife

n 
us

e.
 A

 lo
ng

itu
di

na
l d

es
ig

n 
w

ill
 b

e 
us

ed
 to

 te
st

 2
 h

yp
ot

he
se

s:
 a

) t
ha

t t
am

ox
ife

n 
al

te
rs

 th
e 

ad
ap

ta
tio

n 
pr

op
er

tie
s o

f S
W

S-
co

ne
 p

at
hw

ay
s i

n 
th

e 
vi

su
al

-f
ie

ld
 p

er
ip

he
ry

, a
nd

 b
) t

ha
t 2

 d
is

tin
ct

 ta
m

ox
ife

n-
us

er
 re

sp
on

se
 g

ro
up

s c
an

 b
e 

de
fin

ed
 o

n 
th

e 
ba

si
s o

f v
is

ua
l 

ch
an

ge
s t

ha
t o

cc
ur

 a
fte

r s
ev

er
al

 y
ea

rs
. P

sy
ch

op
hy

si
ca

l m
ea

su
re

s w
ill

 b
e 

co
m

pa
re

d 
w

ith
 re

su
lts

 o
f a

ut
om

at
ed

 p
er

im
et

ry
. (

2)
 T

o 
de

te
rm

in
e 

th
e 

tim
e 

co
ur

se
 o

f 
ta

m
ox

ife
n-

in
du

ce
d 

ch
an

ge
s o

f o
cu

la
r a

na
to

m
y.

 A
 lo

ng
itu

di
na

l d
es

ig
n 

w
ill

 b
e 

us
ed

 to
 te

st
 th

e 
hy

po
th

es
is

 th
at

 th
e 

re
tin

al
 n

er
ve

 fi
be

r l
ay

er
 o

fte
n 

th
ic

ke
ns

 d
ur

in
g 

ye
ar

 1
 

of
 ta

m
ox

ife
n 

us
e 

bu
t l

at
er

 th
in

s. 
A

na
to

m
ic

al
 m

ea
su

re
s w

ill
 b

e 
m

ad
e 

us
in

g 
th

e 
H

ei
de

lb
er

g 
R

et
in

a 
To

m
og

ra
ph

 a
nd

 th
e 

Ze
is

s O
cu

la
r C

oh
er

en
ce

 T
om

og
ra

he
ry

. (
3)

 T
o 

di
st

in
gu

is
h 

th
e 

ef
fe

ct
s o

f r
al

ox
ife

ne
 a

nd
 a

na
st

ro
zo

le
 fr

om
 th

os
e 

of
 ta

m
ox

ife
n.

 T
he

 sa
m

e 
te

ch
ni

qu
es

 w
ill

 b
e 

us
ed

 a
s f

or
 S

pe
ci

fic
 A

im
s 1

 a
nd

 2
. (

4)
 T

o 
de

te
rm

in
e 

th
e 

pr
ev

al
en

ce
 o

f c
yc

lic
 c

ha
ng

es
 o

f S
W

S-
co

ne
-m

ed
ia

te
d 

se
ns

iti
vi

ty
 a

cr
os

s t
he

 m
en

st
ru

al
 c

yc
le

. D
at

a 
fr

om
 h

ea
lth

y 
w

om
en

 w
ho

 a
re

 id
en

tif
ie

d 
as

 h
av

in
g 

la
rg

e 
cy

cl
ic
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se
ns

iti
vi

ty
 c

ha
ng

es
 w

ill
 b

e 
ob

ta
in

ed
 fr

om
 h

ig
h 

an
d 

lo
w

 e
st

ro
ge

n-
re

sp
on

se
 p

or
tio

ns
 o

f t
he

 m
en

st
ru

al
 c

yc
le

, a
nd

 th
e 

vi
su

al
 c

ha
ng

es
 th

at
 o

cc
ur

 o
ve

r w
ee

ks
 w

ill
 b

e 
us

ed
 

to
 h

el
p 

in
te

rp
re

t e
ff

ec
ts

 o
f p

ro
lo

ng
ed

 e
xp

os
ur

e 
to

 S
ER

M
S.

 
 EC

M
 R

eg
ul

at
io

n 
by

 E
st

ro
ge

n 
in

 A
R

M
D

 

 A
ge

-r
el

at
ed

 m
ac

ul
ar

 d
eg

en
er

at
io

n 
(A

R
M

D
) i

s t
he

 m
os

t i
m

po
rta

nt
 c

au
se

 o
f l

os
t c

en
tra

l v
is

io
n 

in
 th

e 
el

de
rly

. A
lth

ou
gh

 A
R

M
D

 p
at

ho
ge

ne
si

s i
s u

nk
no

w
n,

 o
xi

da
nt

 
in

ju
ry

 to
 th

e 
R

PE
 h

as
 b

ee
n 

im
pl

ic
at

ed
 a

s a
 m

ec
ha

ni
sm

. S
in

ce
 o

xi
da

nt
-m

ed
ia

te
d 

ce
llu

la
r i

nj
ur

y 
le

ad
s t

o 
dy

sr
eg

ul
at

io
n 

of
 e

xt
ra

ce
llu

la
r m

at
rix

 (E
C

M
) t

ur
no

ve
r b

y 
in

ju
re

d 
ce

lls
 in

 m
an

y 
ag

e-
re

la
te

d 
de

ge
ne

ra
tiv

e 
di

so
rd

er
s, 

th
is

 m
ay

 a
ls

o 
be

 th
e 

ca
se

 fo
r i

nj
ur

ed
 R

PE
. A

dd
iti

on
al

ly
, d

ys
re

gu
la

te
d 

M
M

P-
2 

an
d 

its
 m

aj
or

 su
bs

tra
te

 ty
pe

 
IV

 c
ol

la
ge

n,
 m

ay
 b

e 
in

du
ce

d 
in

 in
ju

re
d 

R
PE

 to
 p

ro
m

ot
e 

A
R

M
D

 p
ro

gr
es

si
on

 b
y 

m
ac

ro
ph

ag
e-

de
riv

ed
 o

xi
da

nt
s, 

m
ye

lo
pe

ro
xi
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 b
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 c
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 d
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 c
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 p
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at
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 re
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 o
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at
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 c
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r d
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 p
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 p
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 m
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t r
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 c
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R

M
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 c

el
ls

 a
nd

 m
ol
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m

m
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m
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at
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 p
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l p
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 p
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 k
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 re
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ra
l p
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te
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 d
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 d
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m
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n 
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 c
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e 

st
re

ss
, d
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 b
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l a
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 d
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io
n 
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 a
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s. 

Th
ro

ug
h 
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f a
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d 
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d 

sp
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s f
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m
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lth
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A
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nt

 C
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r D
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 S

tu
dy
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N

ur
se

s’
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ea
lth

 S
tu

dy
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ea
lth

 P
ro
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io
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ls
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ol
lo

w
-u

p 
St

ud
y,

 th
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 p
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po
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l r
ep
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se

nt
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n 
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io
na

lly
 c

os
t-e

ff
ec

tiv
e 

an
d 
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ie
nt

 m
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st
ig

at
e 
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e 
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ed

 h
yp

ot
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ng
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ec
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e 
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ed

 c
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A
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re
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em

ic
 m

ar
ke

rs
 /m

ed
ia

to
rs

 
of

 in
fla

m
m

at
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 C
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, c
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m
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a 

re
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R
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 re
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m
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m
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 d
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re
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m

m
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R
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 c
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 p
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 b
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s o
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s c
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t o
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 b
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 d
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 c
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is
 

re
se

ar
ch

 is
 to

 sh
ed

 li
gh

t o
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s o
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 p
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l b
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 D
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 p
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 p
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 b
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 c
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 p

ro
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 p
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 d
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 p
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 d
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 c

ha
ng

es
 in

 th
e 

co
nc

en
tra

tio
n 

an
d 

di
st

rib
ut

io
n 

of
 

PR
L 

an
d 

gr
ow

th
 fa

ct
or

s w
ith

in
 th

e 
la

cr
im

al
 g

la
nd

 (L
G

) d
ur

in
g 

pr
eg

na
nc

y 
an

d 
la

ct
at

io
n,

 in
cr

ea
si

ng
ly

 b
ei

ng
 c

on
ce

nt
ra

te
d 

w
ith

in
 d

uc
ta

l e
pi

th
el

ia
l c

el
ls

. T
he

se
 c

ha
ng

es
 

ar
e 

ac
co

m
pa

ni
ed

 b
y 

th
e 

ap
pe

ar
an

ce
 o

f "
re

ac
tiv

e 
ac

in
ar

 c
el

ls
,"

 w
hi

ch
 a

re
 im

m
un

op
os

iti
ve

 fo
r M

H
C

 C
la

ss
 II

 p
ro

te
in

 a
nd

 w
hi

ch
 m

ay
 a

ls
o 

be
 p

as
si

ve
 so

ur
ce

s o
f 

au
to

an
tig

en
ic

 st
im

ul
at

io
n,

 a
nd

 b
y 

a 
m

ar
ke

d 
re

di
st

rib
ut

io
n 

of
 T

 a
nd

 B
 ly

m
ph

oc
yt

es
 fr

om
 th

ei
r n

or
m

al
 p

er
id

uc
ta

l l
oc

at
io

n 
to

 in
te

ra
ci

na
r s

ite
s. 

W
e 

pr
op

os
e 

a 
ne

w
 

pa
ra

di
gm

 fo
r p

hy
si

ol
og

ic
al

 re
gu

la
tio

n 
of

 L
G

 fu
nc

tio
n,

 i.
e.

, a
n 

"a
ci

na
r-

du
ct

al
 lo

op
." 

In
 th

is
 sy

st
em

, d
uc

ta
l e

pi
th

el
ia

l c
el

ls
 m

on
ito

r t
he

 c
on

te
nt

s o
f t

he
 a

ci
na

r e
ff

lu
en

t, 
ab

so
rb

 a
nd

 tr
an

sp
or

t m
at

er
ia

ls
 fr

om
 th

e 
du

ct
 lu

m
en

 to
 p

er
id

uc
ta

l i
m

m
un

e 
ce

lls
, a

nd
 in

 so
 d

oi
ng

 fu
nc

tio
n 

in
 tr

an
sm

itt
in

g 
im

m
un

or
eg

ul
at

or
y 

si
gn

al
s (

PR
L,

 g
ro

w
th

 
fa

ct
or

s, 
cy

to
ki

ne
s)

 th
at

 m
ay

 e
nh

an
ce

 p
er

id
uc

ta
l i

m
m

un
e 

ce
ll 

ac
tiv

at
io

n 
an

d 
re

sp
on

se
s t

o 
au

to
an

tig
en

s. 
W

e 
pr

op
os

e 
to

 a
pp

ro
ac

h 
th

is
 in

te
gr

at
ed

 p
hy

si
ol

og
ic

al
 sy

st
em

 

29
 



 

fr
om

 p
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om

 w
ith

in
 th

e 
du

ct
 lu

m
en

, a
nd

 fu
nc

tio
n 

in
 lo

ca
l i

m
m

un
or

eg
ul

at
io

n.
 (2

) T
es

t t
he

 h
yp

ot
he

si
s t

ha
t a

rti
fic

ia
lly

 a
lte

rin
g 

th
e 

ho
rm

on
al

 m
ili

eu
 o

f n
on

-p
re

gn
an

t r
ab

bi
ts

 w
ill

 e
lic

it 
re

sp
on

se
s i

n 
th

e 
LG

 th
at

 a
re

 id
en

tic
al

 to
 th

os
e 

ob
se

rv
ed

 d
ur

in
g 

pr
eg

na
nc

y 
an

d 
la

ct
at

io
n.

 (3
) U

se
 in

 v
itr

o 
m

et
ho

ds
 to

 c
ha

ra
ct

er
iz

e 
th

e 
ef

fe
ct

s o
f p

re
gn

an
cy

, a
nd

 g
ro

w
th

 fa
ct

or
s w

ho
se

 e
xp

re
ss

io
n 

is
 in

cr
ea

se
d 

du
rin

g 
pr

eg
na

nc
y,

 o
n 

se
cr

et
or

y 
fu

nc
tio

n 
an

d 
in

tra
ce

llu
la

r 
au

to
an

tig
en

 tr
af

fic
 in

 la
cr

im
al

 a
ci

na
r c

el
ls

. (
4)

 T
es

t t
he

 h
yp

ot
he

si
s t

ha
t i

nc
re

as
ed

 P
R

L,
 c

ha
ra

ct
er

is
tic

 o
f p

re
gn

an
cy

 a
nd

 la
ct

at
io

n,
 e

nh
an

ce
s a

ct
iv

at
io

n 
of

 ly
m

ph
oc

yt
es

 
in

 th
e 

LG
. (

5)
 T

es
t t

he
 h

yp
ot

he
si

s t
ha

t p
re

gn
an

cy
 a

cc
el

er
at

es
 a

nd
 e

xa
ce

rb
at

es
 th

e 
pr

og
re

ss
 o

f S
jo

gr
en

's-
lik

e 
in

fil
tra

tio
n 

of
 th

e 
LG

 in
 m

ou
se

 m
od

el
s o

f S
jo

gr
en

's 
sy

nd
ro

m
e.

   
 G

en
de

r, 
se

x 
st

er
oi

ds
 a

nd
 d

ry
 

ey
e 

sy
nd

ro
m

es
 

 Th
e 

pr
eo

cu
la

r t
ea

r f
ilm

 p
la

ys
 a

 c
rit

ic
al

 ro
le

 in
 m

ai
nt

ai
ni

ng
 o

cu
la

r s
ur

fa
ce

 in
te

gr
ity

, p
ro

te
ct

in
g 

ag
ai

ns
t m

ic
ro

bi
al

 c
ha

lle
ng

e 
an

d 
pr

es
er

vi
ng

 v
is

ua
l a

cu
ity

. T
ea

r f
ilm

 
dy

sf
un

ct
io

n,
 in

 tu
rn

, m
ay

 se
ve

re
ly

 im
pa

ct
 th

e 
ey

e 
an

d 
le

ad
 to

 d
es

ic
ca

tio
n 

of
 th

e 
co

rn
ea

l e
pi

th
el

iu
m

, u
lc

er
at

io
n 

an
d 

pe
rf

or
at

io
n 

of
 th

e 
co

rn
ea

, a
n 

in
cr

ea
se

d 
in

ci
de

nc
e 

of
 in

fe
ct

io
us

 d
is

ea
se

, a
nd

 p
ro

no
un

ce
d 

vi
su

al
 im

pa
irm

en
t a

nd
 b

lin
dn

es
s. 

Co
un

tle
ss

 p
eo

pl
e 

su
ff

er
 fr

om
 te

ar
 fi

lm
 d

is
or

de
rs

, w
hi

ch
 a

re
 te

rm
ed

 d
ry

 e
ye

 sy
nd

ro
m

es
 a

nd
 

ar
e 

cl
as

si
fie

d 
in

to
 2

 m
aj

or
 ty

pe
s:

 a
qu

eo
us

-d
ef

ic
ie

nt
 a

nd
 e

va
po

ra
tiv

e.
 A

qu
eo

us
-d

ef
ic

ie
nt

 d
ry

 e
ye

 is
 d

ue
 to

 d
ec

re
as

ed
 te

ar
 se

cr
et

io
n 

fr
om

 th
e 

la
cr

im
al

 g
la

nd
. A

n 
ex

am
pl

e 
is

 S
jo

gr
en

's 
sy

nd
ro

m
e,

 a
 c

om
m

on
 a

ut
oi

m
m

un
e 

di
se

as
e 

th
at

 a
ff

lic
ts

 p
rim

ar
ily

 w
om

en
 a

nd
 d

es
tro

ys
 th

e 
la

cr
im

al
 g

la
nd

. E
va

po
ra

tiv
e 

dr
y 

ey
e 

is
 ty

pi
ca

lly
 

ca
us

ed
 b

y 
m

ei
bo

m
ia

n 
gl

an
d 

dy
sf

un
ct

io
n 

an
d 

m
ay

 b
e 

a 
m

aj
or

 c
au

se
 o

f d
ry

 e
ye

 d
ur

in
g 

m
en

op
au

se
, u

se
 o

f e
st

ro
ge

n 
ho

rm
on

e 
re

pl
ac

em
en

t t
he

ra
py

 (H
R

T)
 a

nd
 a

gi
ng

. 
Th

e 
lo

ng
 ra

ng
e 

ob
je

ct
iv

es
 o

f t
hi

s g
ra

nt
 a

pp
lic

at
io

n 
ar

e 
to

 te
st

 o
ur

 h
yp

ot
he

se
s t

ha
t: 

(1
) s

ex
 st

er
oi

ds
 a

re
 e

xt
re

m
el

y 
im

po
rta

nt
 in

 th
e 

ph
ys

io
lo

gi
ca

l r
eg

ul
at

io
n 

of
 th

e 
la

cr
im

al
 a

nd
 m

ei
bo

m
ia

n 
gl

an
ds

, a
s w

el
l a

s t
he

 p
ro

du
ct

io
n 

of
 th

e 
te

ar
 fi

lm
; a

nd
 (2

) g
en

de
r, 

se
x 

st
er

oi
d 

ho
rm

on
es

, a
nd

 in
 p

ar
tic

ul
ar

 a
nd

ro
ge

n 
de

fic
ie

nc
y,

 a
re

 c
rit

ic
al

 
et

io
lo

gi
c 

fa
ct

or
s i

n 
th

e 
pa

th
og

en
es

is
 o

f b
ot

h 
aq

ue
ou

s-
de

fic
ie

nt
 a

nd
 e

va
po

ra
tiv

e 
dr

y 
ey

e 
sy

nd
ro

m
es

. E
xp

er
im

en
ta

l p
ro

ce
du

re
s i

nc
lu

de
 m

ou
se

 m
od

el
s, 

D
N

A
 

hy
br

id
iz

at
io

n 
ar

ra
ys

 (i
.e

. g
en

e 
ch

ip
s)

, R
T-

PC
R

, r
ib

on
uc

le
as

e 
pr

ot
ec

tio
n 

as
sa

ys
, N

or
th

er
n,

 sl
ot

 a
nd

 S
ou

th
er

n 
bl

ot
s, 

in
 si

tu
 h

yb
rid

iz
at

io
n,

 c
el

l c
ul

tu
re

s, 
im

m
un

oa
ss

ay
s, 

H
PL

C
/m

as
s s

pe
ct

ro
m

et
ry

, e
nz

ym
e 

as
sa

ys
, h

is
to

lo
gy

, i
m

ag
e 

an
al

ys
is

, h
or

m
on

e 
re

co
ns

tit
ut

io
n 

ex
pe

rim
en

ts
, a

s w
el

l a
s c

lin
ic

al
 st

ud
ie

s w
ith

 h
um

an
s. 

O
ur

 sp
ec

ifi
c 

ai
m

s 
ar

e 
to

: (
1)

 id
en

tif
y 

th
e 

ge
ne

s a
nd

 p
ro

te
in

s t
ha

t m
ed

ia
te

 th
e 

ge
nd

er
-r

el
at

ed
 d

iff
er

en
ce

s i
n,

 a
nd

 th
e 

se
x 

st
er

oi
d 

co
nt

ro
l o

f, 
la

cr
im

al
 g

la
nd

s i
n 

no
rm

al
 a

nd
 a

ut
oi

m
m

un
e 

(i.
e.

 S
jo

gr
en

's 
sy

nd
ro

m
e)

 m
ic

e;
 (2

) i
de

nt
ify

 th
e 

ge
ne

s a
nd

 p
ro

te
in

s i
nv

ol
ve

d 
in

 th
e 

ge
nd

er
-a

ss
oc

ia
te

d 
va

ria
tio

ns
 in

, a
nd

 th
e 

se
x 

st
er

oi
d 

re
gu

la
tio

n 
of

, t
he

 m
ou

se
 

m
ei

bo
m

ia
n 

gl
an

d;
 a

nd
 (3

) d
et

er
m

in
e 

th
e 

sp
ec

ifi
c 

ef
fe

ct
s o

f H
R

T 
us

e 
(e

st
ro

ge
n,

 o
r e

st
ro

ge
n 

pl
us

 p
ro

ge
st

er
on

e)
, w

ith
 o

r w
ith

ou
t a

nd
ro

ge
n 

su
pp

le
m

en
ta

tio
n,

 o
n 

th
e 

oc
ul

ar
 su

rf
ac

e 
of

 p
os

tm
en

op
au

sa
l w

om
en

. R
es

ul
ts

 fr
om

 th
e 

st
ud

ie
s s

ho
ul

d 
si

gn
ifi

ca
nt

ly
 a

dv
an

ce
 o

ur
 u

nd
er

st
an

di
ng

 o
f t

he
 p

ro
ce

ss
es

 b
y 

w
hi

ch
 g

en
de

r a
nd

 se
x 

st
er

oi
ds

 in
flu

en
ce

 th
e 

an
te

rio
r s

eg
m

en
t o

f t
he

 e
ye

. I
n 

ad
di

tio
n,

 fi
nd

in
gs

 m
ay

 h
av

e 
he

al
th

 re
la

te
dn

es
s f

or
 th

e 
ey

e,
 b

ec
au

se
 th

ey
: (

1)
 e

xp
lo

re
 th

e 
re

gu
la

tio
n 

of
 th

e 
te

ar
 

fil
m

; a
nd

 (2
) m

ay
 le

ad
 to

 th
e 

 
de

ve
lo

pm
en

t o
f s

pe
ci

fic
 th

er
ap

ie
s f

or
 th

e 
cl

in
ic

al
 tr

ea
tm

en
t o

f d
ry

 e
ye

 sy
nd

ro
m

es
. 

 A
na

ly
si

s o
f L

ac
rim

al
 G

la
nd

 
by

 L
as

er
 M

ic
ro

di
ss

ec
tio

n 

 M
al

fu
nc

tio
n 

of
 th

e 
la

cr
im

al
 g

la
nd

s c
au

se
s a

qu
eo

us
 d

ef
ic

ie
nt

 d
ry

 e
ye

. T
he

re
 is

 p
re

se
nt

ly
 n

o 
tre

at
m

en
t f

or
 la

cr
im

al
 g

la
nd

 d
is

ea
se

 a
nd

 p
ro

gr
es

s t
ow

ar
ds

 d
ev

el
op

m
en

t 
of

 e
ff

ec
tiv

e 
th

er
ap

y 
re

qu
ire

s a
 th

or
ou

gh
 u

nd
er

st
an

di
ng

 o
f l

ac
rim

al
 fu

nc
tio

n.
 T

he
 la

cr
im

al
 g

la
nd

 is
 a

 tu
bu

lo
-a

ci
na

r g
la

nd
 w

ith
 b

ot
h 

ac
in

ar
 c

el
ls

 a
nd

 d
uc

ts
. T

he
 

ac
ce

ss
or

y 
la

cr
im

al
 g

la
nd

s f
ou

nd
 in

 th
e 

pa
lp

eb
ra

l a
nd

 ta
rs

al
 c

on
ju

nc
tiv

a 
al

so
 p

ro
du

ce
 a

qu
eo

us
 te

ar
s. 

Li
ttl

e 
is

 k
no

w
n 

ab
ou

t t
he

 fu
nc

tio
n 

of
 th

e 
la

cr
im

al
 g

la
nd

 d
uc

t 
ep

ith
el

iu
m

 o
r a

cc
es

so
ry

 g
la

nd
s b

ec
au

se
 o

f t
he

ir 
sm

al
l s

iz
e 

an
d 

in
ac

ce
ss

ib
ili

ty
 w

hi
ch

 m
ak

es
 it

 d
iff

ic
ul

t t
o 

se
pa

ra
te

 th
em

 fr
om

 su
rr

ou
nd

in
g 

tis
su

e.
 T

he
 p

ur
po

se
 o

f t
he

 
pr

op
os

ed
 st

ud
y 

is
 to

 e
xp

lo
re

 th
e 

fe
as

ib
ili

ty
 o

f u
si

ng
 la

se
r c

ap
tu

re
 m

ic
ro

di
ss

ec
tio

n 
to

 is
ol

at
e 

an
d 

an
al

yz
e 

th
es

e 
ce

ll 
ty

pe
s. 

Th
e 

sp
ec

ifi
c 

ai
m

s o
f t

he
 p

ro
je

ct
 a

re
 to

: 1
) 

Sa
m

pl
e 

ra
t e

xo
rb

ita
l l

ac
rim

al
 g

la
nd

 d
uc

t e
pi

th
el

ia
l c

el
ls

 a
nd

 a
cc

es
so

ry
 la

cr
im

al
 g

la
nd

 a
ci

na
r c

el
ls

 b
y 

la
se

r c
ap

tu
re

 m
ic

ro
di

ss
ec

tio
n,

 2
) c

om
pa

re
 g

en
e 

ex
pr

es
si

on
 

am
on

g 
ex

or
bi

ta
l g

la
nd

 d
uc

t c
el

ls
, e

xo
rb

ita
l g

la
nd

 a
ci

na
r c

el
ls

 a
nd

 a
cc

es
so

ry
 g

la
nd

 c
el

ls
 b

y 
ge

ne
 m

ic
ro

ar
ra

y 
an

al
ys

is
, 3

) i
de

nt
ify

 se
le

ct
ed

 g
en

es
 th

at
 a

re
 d

iff
er

en
tia

lly
 

ex
pr

es
se

d 
in

 th
es

e 
ce

ll 
ty

pe
s. 

Th
e 

re
su

lts
 o

f t
hi

s s
tu

dy
 a

re
 e

xp
ec

te
d 

to
 fo

rm
 th

e 
ba

si
s f

or
 fu

rth
er

 st
ud

ie
s t

ha
t w

ill
 c

la
rif

y 
th

e 
ro

le
 o

f d
uc

t c
el

ls
 in

 th
e 

se
cr

et
io

n 
an

d 
m

od
ifi

ca
tio

n 
of

 la
cr

im
al

 fl
ui

d 
an

d 
al

so
 le

ad
 to

 a
 b

et
te

r u
nd

er
st

an
di

ng
 o

f t
he

 ro
le

 o
f a

cc
es

so
ry

 g
la

nd
s a

s c
om

pa
re

d 
to

 th
e 

m
ai

n 
la

cr
im

al
 g

la
nd

 in
 te

ar
 se

cr
et

io
n.

 
 Th

e 
Pr

ot
ec

tiv
e 

R
ol

e 
of

 
Es

tro
ge

n 
in

 L
en

s C
at

ar
ac

t 

 O
ld

er
 w

om
en

 d
ev

el
op

 m
or

e 
ca

ta
ra

ct
s t

ha
n 

m
en

 o
f c

om
pa

ra
bl

e 
ag

e.
 It

 is
 b

el
ie

ve
d 

th
at

 th
is

 is
 d

ue
 to

 th
e 

lo
ss

 o
f e

st
ro

ge
n 

af
te

r m
en

op
au

se
.  

Su
pp

or
t f

or
 th

is
 h

yp
ot

he
si

s 
co

m
es

 fr
om

 e
pi

de
m

io
lo

gi
ca

l s
tu

di
es

, w
hi

ch
 sh

ow
 th

at
 h

or
m

on
e 

re
pl

ac
em

en
t t

he
ra

py
 re

du
ce

s t
he

 ri
sk

 o
f c

at
ar

ac
t, 

an
d 

fr
om

 a
ni

m
al

 st
ud

ie
s, 

w
hi

ch
 sh

ow
 th

at
 e

st
ra

di
ol

 
pr

ev
en

ts
 T

G
F-

be
ta

 in
du

ce
d 

an
te

rio
r s

ub
ca

ps
ul

ar
 c

at
ar

ac
ts

 in
 o

va
rie

ct
om

iz
ed

 ra
ts

.  
O

ur
 la

bo
ra

to
ry

 h
as

 b
ee

n 
in

te
re

st
ed

 in
 th

e 
pr

ot
ec

tiv
e 

ro
le

 o
f e

st
ra

di
ol

, a
nd

 h
as

 u
se

d 
th

e 
TG

F-
be

ta
 c

at
ar

ac
t m

od
el

 to
 e

xa
m

in
e 

th
e 

ef
fe

ct
s o

f T
G

F-
be

ta
 a

nd
 e

st
ra

di
ol

 in
 le

ns
es

 fr
om

 n
or

m
al

 m
al

e 
an

d 
fe

m
al

e 
ra

ts
.  

In
 th

e 
pr

es
en

ce
 o

f l
ow

 c
on

ce
nt

ra
tio

ns
 o

f 
TG

F-
be

ta
2 

(0
.1

5 
ng

/m
l),

 c
ul

tu
re

d 
m

al
e 

ra
t l

en
se

s d
ev

el
op

ed
 tw

ic
e 

as
 m

an
y 

ca
ta

ra
ct

 p
la

qu
es

 a
s f

em
al

e 
ra

t l
en

se
s. 

 E
st

ra
di

ol
 (1

0-
8M

) p
re

ve
nt

ed
 c

at
ar

ac
ts

 in
 fe

m
al

e 
le

ns
es

, b
ut

 n
ot

 m
al

e 
le

ns
es

.  
In

 p
ar

al
le

l, 
th

e 
an

te
rio

r s
ub

ca
ps

ul
ar

 c
at

ar
ac

t m
ar

ke
r, 

al
ph

a-
sm

oo
th

 m
us

cl
e 

ac
tin

, w
as

 u
p 

re
gu

la
te

d 
in

 b
ot

h 
m

al
e 

an
d 

fe
m

al
e 

ra
t l

en
se

s, 
bu

t d
ow

n 
re

gu
la

te
d 

on
ly

 in
 fe

m
al

e 
le

ns
es

 in
 th

e 
pr

es
en

ce
 o

f e
st

ra
di

ol
.  

Th
es

e 
fin

di
ng

s s
ug

ge
st

 th
at

 th
er

e 
m

ay
 b

e 
se

x-
sp

ec
ifi

c 
di

ff
er

en
ce

s i
n 

th
e 

le
ve

l o
f e

st
ro

ge
n 

re
ce

pt
or

s. 
 T

he
 T

G
F-

be
ta

2 
m

od
el

 h
as

 m
an

y 
si

m
ila

rit
ie

s w
ith

 h
um

an
 a

nt
er

io
r s

ub
ca

ps
ul

ar
 c

at
ar

ac
ts

 a
nd

 se
co

nd
ar

y 
ca

ta
ra

ct
s. 

 A
nt

er
io

r s
ub

ca
ps

ul
ar

 c
at

ar
ac

ts
 o

bs
cu

re
 

vi
si

on
, b

ec
au

se
 o

f t
he

ir 
ce

nt
ra

l l
oc

at
io

n 
in

 th
e 

op
tic

al
 a

xi
s. 

 T
he

 c
at

ar
ac

t i
s t

he
 re

su
lt 

of
 a

n 
ab

no
rm

al
 a

cc
um

ul
at

io
n 

of
 e

pi
th

el
ia

l c
el

ls
 th

at
 p

ro
du

ce
 p

ro
te

in
s n

ot
 

no
rm

al
ly

 p
re

se
nt

 in
 th

e 
le

ns
, s

uc
h 

as
, a

lp
ha

-s
m

oo
th
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National Heart, Lung, and Blood Institute 
 

Menopause-Related Research 
        
 
Because many of the diseases and conditions that fall within the NHLBI mandate (e.g., coronary 
disease, hypertension, congestive heart failure, chronic obstructive pulmonary disease) primarily affect 
older people, many postmenopausal women are being studied in the Institute’s clinical research 
programs.  This document focuses specifically on NHLBI-supported research in women that is related to 
reproductive hormonal status or to changes in health risks that occur as women pass through menopause. 

 
Women’s Health Initiative 

 
The Women’s Health Initiative (WHI) is a complex multicenter project examining strategies for the 
prevention and control of the most common causes of death, disability and impaired quality of life 
among postmenopausal women, including cardiovascular disease, breast and colorectal cancers, and 
osteoporotic fractures.  Initiated in 1991 with planned completion in 2007, the WHI is conducted as a 
consortium effort led by the NHLBI in cooperation with the Office of Research on Women’s Health, the 
National Cancer Institute, and the National Institute of Arthritis and Musculoskeletal Diseases.  
Recruitment was completed in 1998.  Over 68,000 women of diverse racial, ethnic, geographic, and 
socioeconomic background are participating in three overlapping randomized controlled Clinical Trials 
(CT), and an additional 93,676 women are enrolled in a parallel Observational Study (OS).  A third 
component, the Community Prevention Study, focused on community-based prevention strategies to 
enhance adoption of healthful behaviors and was conducted by the Centers for Disease Control and 
Prevention. 
 
Clinical Trials 
 
The CT component is designed to evaluate the effect of:  
1) Low-fat eating pattern in preventing breast and colorectal cancers (N = 48,836)  
2) Postmenopausal hormone therapy in preventing coronary heart disease and other cardiovascular 

diseases, with breast cancer as a possible adverse outcome (N=27,347).  The estrogen-plus-progestin 
component of the hormone trial was stopped on July 9, 2002, because WHI researchers found that 
the risks of long-term estrogen-plus-progestin therapy outweigh its protective benefits.  (See 
publications for related papers.)  The estrogen-only component of the hormone trial continues. 

3) Calcium and vitamin D supplementation in preventing osteoporotic fractures (N = 36,282) 
Women may participate in one, two, or all three trials.  Overall benefit-versus-risk assessment is a 
central focus in each of the three CT components. 
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Observational Study 
 
The OS is identifying predictors of disease by:  1) examining the associations of known or putative risk 
factors (including biomarkers) to disease status at baseline and during follow-up; 2) seeking to find new 
risk factors using the stored biological samples and data as a resource; and 3) examining the effects of 
change in known or putative risk factors on disease outcome.    
 
A detailed description of the WHI is available in Controlled Clinical Trials  1998;19:61 – 109. 
 
 

Representative NHLBI Research Projects 
 
Project No.  Title     Investigator Institution 
 
R01 HL28266  Epidemiology of Cardiovascular Risk Kuller  U. Pittsburgh 
   Factors in Women 
A long-term investigation of the evolution of cardiovascular risk factors and subclinical cardiovascular 
disease from premenopause through menopause. 
 
R01 HL32050  Caffeine Influences on Exercise and Lovallo U. Oklahoma 
   Psychological Stress 
An evaluation of the effects of caffeine intake on blood pressure and cortisol secretion, under conditions 
of mental and exercise stress, with an emphasis on variations in response as women enter menopause. 
 
R01 HL33177  Positron Tomography in Ischemic Schelbert UCLA 
   Heart Disease 
A study of coronary vasomotor function that, in postmenopausal women, will explore protective effects 
of estrogens against coronary atherosclerosis and examine whether these effects are negated or 
modified by progestins, as well as whether adequate protection requires addition of statins and 
antioxidants. 
 
R01 HL34594  Risk Factors for Cardiovascular  Manson Brigham & Women’s 
   Disease in Women     Hospital 
Continued follow-up of the Nurses Health Study cohort, first recruited in 1976, to evaluate hypotheses 
regarding dietary and hormonal risk factors for coronary heart disease and ischemic and hemorrhagic 
stroke. 
 
P01 HL45666  Cardiovascular Benefits of Soy  Clarkson Wake Forest U. 
   Phytoestrogens 
A group of studies focused on the potential cardiovascular benefits of soy photoestrogen 
supplementation/treatment. 
 
R0l HL57790  CVD Risk & Health in Postmenopausal Kritz-  U. Cal., San Diego 
   Phytoestrogen Users   Silverstein 
A study to determine the acceptability and benefits of use of a dietary supplement of phytoestrogen 
(genistein) versus placebo on heart disease risk factors, bone density, and psychosocial outcomes in 
postmenopausal women. 
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R01 HL60739  Mutations, Hormone Therapy and Psaty  U. Washington 
   Venous Thromboembolism 
An assessment of the interaction between HRT and prothrombotic mutations as it affects the incidence of 
venous thromboembolism. 
 
R01 HL63293  Thrombotic, Inflammatory, & Gene Ridker  Brigham & Women’s 
   Markers of CVD in Women    Hospital 
A substudy of the WHI observational study exploring inherited and environmental determinants of 
coronary thrombosis. 
 
P50 HL63494  SCOR in Ischemic Heart Disease:  Mendelson New Engl. Med. Ctr. 
   Cardiac Estrogen Receptors & MI  
An investigation of the hypothesis that the genetics, expression, and function of cardiovascular estrogen 
receptors and estrogen-regulated target genes mediate protection against ischemic diseases and their 
sequelae, including vascular dysfunction, post-myocardial infarction remodeling, and arrhythmias.  
 
R01 HL67128  Longitudinal Study of the   Powell  Rush Presbyterian- 
   Menopause and Fat Patterning    St. Luke’s Med. Ctr. 
A study of the natural history of the accumulation of intra-abdominal fat as women progress through 
menopause. 
 
R01 HL68939  Estrogen, Cytokines and Heart   Reis  University of  
   Failure in Women      Pittsburgh 
A clinical research study to determine the effects of estrogen therapy on postmenopausal women with 
congestive heart failure. 
 
Multiproject  Prevalence & Progression of   
   Subclinical Atherosclerosis 
A determination of the extent to which diminishing ovarian function affects vascular function and 
accelerates the development of atherosclerosis in the coronary arteries, aorta, and carotid arteries. 
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Recent Representative Publications 
       
1. Manson JE et al.  Estrogen plus progestin and the risk of coronary heart disease.  N Engl J Med 2003 

Aug 7;349(6):523-34. 
 
2. Hodis HN et al.  Hormone therapy and the progression of coronary-artery atherosclerosis in 

postmenopausal women.  N Engl J Med 2003 Aug 7;349(6):535-45. 
 
3. Chlebowski RT et al.  Influence of estrogen plus progestin on breast cancer and mammography in 

healthy postmenopausal women:  the Women’s Health Initiative Randomized Trial.  JAMA 2003 
Jun 25;289(24):3243-53. 

 
4. Shumaker SA et al.  Estrogen plus progestin and the incidence of dementia and mild cognitive 

impairment in postmenopausal women:  the Women’s Health Initiative Memory Study:  a 
randomized controlled trial.  JAMA 2003 May 28;289(20):2651-62. 

 
5. Rapp SR et al.  Effect of estrogen plus progestin on global cognitive function in postmenopausal 

women:  the Women’s Health Initiative Memory Study:  a randomized controlled trial.  JAMA 2003 
May 28;289(20):2663-72. 

 
6. Wassertheil-Smoller S et al.  Effect of estrogen plus progestin on stroke in postmenopausal women:  

the Women’s Health Initiative:  a randomized trial.  JAMA 2003 May 28;289(20):2673-84. 
 
7. Waters DD et al.  Effects of hormone replacement therapy and antioxidant vitamin supplements on 

coronary atherosclerosis in postmenopausal women:  a randomized controlled trial.  JAMA 2002 
Nov 20;288(19):2432-40. 

 
8. Dwyer KM et al.  Carotid wall thickness and years since bilateral oophorectomy:  the Los Angeles 

Atherosclerosis Study.  Am J Epidemiol 2002 Sep 1;56(5):438-44. 
 
9. Pradhan AD et al.  Inflammatory biomarkers, hormone replacement therapy, and incident coronary 

heart disease:  prospective analysis from the Women’s Health Initiative Observational Study.  JAMA 
2002 Aug 28;288(8):980-7. 

 
10. Rossouw JE et al.  Risks and benefits of estrogen plus progestin in healthy postmenopausal women:  

principal results from the Women’s Health Initiative Randomized Controlled Trial.  JAMA 2002 Jul 
17;288(3):321-33. 

 
11. Greendale GA et al.  Bone mass response to discontinuation of long-term hormone replacement 

therapy:  results from the Postmenopausal Estrogen/Progestin Interventions (PEPI) Safety Follow-up 
Study.  Arch Intern Med 2002 Mar 25;162(6):665-72. 

 
12. Zhang Y et al.  The effect of estrogen use on levels of glucose and insulin and the risk of type 2 

diabetes in American Indian postmenopausal women:  the Strong Heart Study.  Diabetes Care 2002 
Mar;25(3):500-4. 

 
13. Sutton-Tyrrell K et al.  Subclinical atherosclerosis in multiple vascular beds:  an index of 

atherosclerotic burden evaluated in postmenopausal women.  Atherosclerosis 2002 Feb;160(2):407-
16. 
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14. Fang Z et al.  Estrogen depletion induces NaCl-sensitive hypertension in female spontaneously 

hypertensive rats.  Am J Physiol Regul Integr Comp Physiol 2001 Dec;281(6):R1934-9. 
 
 

Public Education 
 
The Postmenopausal Hormone Therapy Fact Sheet explains research findings, issues related to long- 
and short-term hormone use, risk factors for heart disease, and alternatives to hormone therapy.  For a 
copy, visit www.nhlbi.nih.gov/health/women/pht_facts.htm. 
 
The Heart Truth, a national awareness campaign, targets women ages 40 to 60 and encourages them to 
take their heart health seriously, talk to their doctors about it, and take steps to reduce their risk.  For 
more information, visit the campaign’s Web site at www.nhlbi.nih.gov/health/hearttruth.  
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National Institute on Aging 
 
The National Institute on Aging (NIA) supports and conducts research on aging processes, including 
menopause.   This document describes the information that NIA provides to the public and highlights 
recent menopause-related research findings.  It also relays plans for a State of the Science Conference on 
menopause.  A separate spreadsheet lists relevant research grants. 

 

Public Information 

The NIA website, www.nia.nih.gov, and the Alzheimer’s Disease Education and Referral Center 
(ADEAR) website, www.alzheimers.org, contain information about menopause.  Provided below are 
online sources and the links to those sites.   Print versions of these free publications may be ordered 
online, by calling 1-800-222-2225, or by writing the NIA Information Center, P.O. Box 8057, 
Gaithersburg, MD 20898-8057.  

• Menopause: One Woman’s Story, Every Woman’s Story 

A 32-page color booklet with information explaining what menopause is and what women can 
expect to experience. Menopause is a part of every woman's reproductive life cycle. It is not an 
illness that necessitates treatment. To understand menopause, you first need to understand the 
whole reproductive process and how your body changes from stage to stage.   View the 2001 
version of the Menopause Booklet at:  
http://www.nia.nih.gov/health/pubs/menopause/menopause.pdf 

In July 2002 the National Heart, Lung, and Blood Institute stopped part of the Women’s Health 
Initiative early due to an increased risk of invasive breast cancer.   Since then, more findings 
from this major clinical trial have been published.  For those, go to Menopause:  An Update, 
2003 http://www.nia.nih.gov/menopause/menopauseupdate2003.pdf 

• Age Page:  Menopause  http://www.niapublications.org/engagepages/menopause.htm 

Menopause, or the “change of life,” affects each woman in a different way.  This publication 
describes the changes that are part of this time of life, as well as the symptoms of menopause and 
what to do about them. 

• Age Page:  Hormones after Menopause 
http://www.niapublications.org/engagepages/hormones.htm 

Millions of women take hormones around the time of menopause.  It may or may not be the right 
choice for any one woman.  This age page helps women understand the benefits and risks of 
menopausal hormone therapy. 

• Age Page:  Osteoporosis: The Bone Thief 
http://www.niapublications.org/engagepages/osteo.htm 

This contains a discussion of osteoporosis—testing, treatment, and prevention. 

• Questions and Answers about the Women’s Health Initiative Memory Study—May 2003 

http://www.nia.nih.gov/menopause2003/faq.htm 
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These provide information about the findings from WHIMS reported in May 2003. 

• Detailed Questions and Answers about the Women’s Health Initiative and the Women’s 
Health Initiative Memory Study—May 2003 

http://www.nia.nih.gov/menopause2003/faq-detailed.htm 

These provide detailed information about the findings from WHIMS reported in May 2003. 

• Understanding Risk:  What Do Those Headlines Really Mean? 
http://www.niapublications.org/pubs/understanding-risk/index.htm 

Every day in the newspaper or on television we see stories about new medical findings.  How are 
we to make sense of such stories?  How do we know what to believe? 

Publications Translated into Spanish 

• Menopausia 

http://www.niapublications.org/spnagepages/menopause-sp.htm 

• Preguntas y respuestas acerca de la Iniciativa de Salud de la Mujer (Women’s Health 
Initiative-WHI) y sobre el estudio sobre la memoria de la WHI—Mayo 2003 

  http://www.alzheimers.org/nianews/Q&Aespanol56.htm 

• Preguntas y respuestas detalladas acerca de la Iniciativa de Salud de la Mujer (Women’s 
Health Initiative-WHI) y sobre el estudio sobre la memoria de la WHI—Mayo 2003 

http://www.alzheimers.org/nianews/Q&Aadicionales56.htm 

 

 

Highlights of Research Related to Menopause 
 
 

EXTRAMURAL  
 
Study of Women’s Health Across the Nation (SWAN) 
Funded initially in 1994 by the National Institute on Aging, National Institute of Nursing Research and 
the Office of Research on Women's Health, the Study of Women's Health Across the Nation (SWAN) is 
a longitudinal study of the natural history of the female mid-life, including the menopausal transition.  
(Ancillary studies are supported by the National Institute of Mental Health, National Heart Lung and 
Blood Institute, and the National Center for Complementary and Alternative Medicine.)  SWAN is a 
multi-site, multi-ethnic, multi-disciplinary study of African American, Caucasian, Chinese, Japanese and 
Hispanic women of the chronology of biological and psychosocial characteristics.  SWAN seeks to 
describe the effect of the menopause transition and its associated characteristics on subsequent health 
and risk factors for age related chronic diseases.  More than  3200 women  enrolled in the study. 
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SWAN:  Racial and Ethnic Differences in DHEAS Levels 
During the Menopause Transition 

 
There is wide-spread belief that dehydroepiandrosterone sulfate (DHEAS) may play a role in preventing 
diseases of aging because (1) it is an abundant circulating steroid product that is potentially an important 
androgen and estrogen precursor, and (2) more than 80% of its secretion declines between the ages of 20 
and 70 years as incidence of the chronic diseases of aging increases.  Because DHEAS replacement 
studies have reported some beneficial, but inconsistent, effects related to immune function, mood and 
other outcomes, the role of DHEAS in the aging process remains an intriguing biological question. Data 
from SWAN indicate significant ethnic/racial differences, with the highest levels found among Chinese 
and Japanese women and lowest levels found among African-American and Hispanic women.  
Interestingly, circulating DHEAS levels did not decline at a steady rate during the menopausal 
transition, and in fact, actually increased transiently (especially during the transition to late 
perimenopause) in some women.  Changes in circulating testosterone, and to a lesser extent, estradiol 
were correlated to changes in DHEAS. These data are important in understanding the endocrinology of 
the menopause transition, defining the relationship of adrenal steroid production during declining 
ovarian function and determining a rationale regarding supplementation with DHEAS or other 
androgens for older women. 
 

Lasley BL, Santoro N, Randolf JF, Gold EB, Crawford S, Weiss G, et al. The relationship of 
circulating dehydroepiandrosterone, testosterone, and estradiol to stages of the menopausal 

transition and ethnicity. J Clin Endocrinol Metab  2002;87(8):3760-7 
 
 
 

SWAN:  Ethnic Group Differences in Bone Density May Explain 
Differences in Risk of Fracture 

 
Bone mineral density (BMD) and fracture rates vary among women of differing ethnicities. Most reports 
suggest that BMD is highest in African-Americans, lowest in Asians, and intermediate in Caucasians, 
yet Asians have lower fracture rates than Caucasians. To assess the contributions of anthropometric and 
lifestyle characteristics to ethnic differences in BMD, lumbar spine and femoral neck BMD was 
assessed by dual-energy x-ray absorptiometry in over 2200 premenopausal or early perimenopausal 
women (mean age, 46.2 yr) participating in SWAN. Before adjustment for covariates, lumbar spine and 
femoral neck BMDs were highest in African-American women, next highest in Caucasian women, and 
lowest in Chinese and Japanese women. Unadjusted lumbar spine and femoral neck BMDs were 7-12% 
and 14-24% higher, respectively, in African-American women than in Caucasians, Japanese, or Chinese 
women.  After adjustment, lumbar spine and femoral neck BMD remained highest in African-American 
women, and there were no significant differences between the remaining groups. When BMD was 
assessed in a subset of women weighing less than 70 kg, lumbar spine BMD became similar in African-
American, Chinese, and Japanese women and was lowest in Caucasian women. Femoral neck BMD was 
highest in African-Americans and similar in Chinese, Japanese, and Caucasians. It was concluded that 
among women of comparable weights, there are no differences in lumbar spine BMD among African-
American, Chinese, and Japanese women, all of whom have higher BMDs than Caucasians. These 
findings may explain why Caucasian women have higher fracture rates than African-Americans and 
Asians. 
 

Finkelstein JS, Lee ML, Sowers M, Ettinger B, Neer RM, Kelsey JL, et al. Ethnic variation in 
bone density in premenopausal and early perimenopausal women: effects of anthropometric and 
lifestyle factors. J Clin Endocrinol Metab 2002;87(7):3057-67. 
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Biology of Aging:  New Agents Stimulate Bone Formation in Mice 
Researchers, working on new agents to stimulate bone formation through the estrogen receptor, have 
shown that stimulation of the estrogen (and androgen) receptor leads to two pathways inside the cell:  
the “genotropic” pathway where the receptor interacts at the nucleus and stimulates the classical sex-
organ specific responses, and a second, less understood pathway that inhibits cell death in osteoblasts.  
The agents, in a class termed ANGELS by the researchers, stimulate only the second pathway, inhibiting 
osteoblasts cell death and stimulating bone formation in mice, while having no discernable effect on the 
sex organs (because the ANGELS do not operate through that pathway).  The mechanism of action is 
different from that of the selective estrogen receptor modulator (SERM), raloxifene and offers a new 
pathway to investigate potential treatments that not only maintain bone, but actually build bone, and that 
may be effective for both males and females.   
 

Kousteni S, Han L, Chen, J, Almeida M, Plotkin LI, Bellido T Manolagas SC.  Kinase-mediated 
regulation of common transcription factors accounts for the bone-protective effects of sex 
steroids.  J Clin Invest. 2003 Jun; 111(11):1651-64. 
 
Kousteni s, Chen J, Bellido T, Han L, Ali AA, O’Brien CA, Plotkin L, Fu Q, Mancino AT, Wen 
Y, Vertino AM, Powers CC, Stewart SA, Ebert R, Parfitt AM, Weinstein RS, Jilka RL, 
Manolagas SC.  Reversal of bone loss in mice by nongenotropic signaling of sex steroids.  
Science. 2002, Oct 25;298(5594):843-6. Erratum in: Science. 2003 Feb 21;299(5610):1184. 
 
Kousteni S, Bellido T, Plotkin LI, O’Brien CA, Bodenner DL, Han L, Han K, DiGregorio GB, 
Katzenellenbogen J.A., Katzenellenbogen BS, Roberson PK, Weinstein RS, Jilka RL, Manolagas 
SC.  Nongenotropic, sex-nonspecific signaling through the estrogen or androgen receptors: 
dissociation from transcriptional activity.  Cell. 2001 Mar 9;104(5):719-30. 

 
 

 
INTRAMURAL  
 
Research in Non-Human Primates 
Studies are ongoing to ascertain the impact of calorie restriction (CR) on the process of aging, including 
the age-related decline in the female reproductive axis.  Monkeys on CR receive 30 percent less of a 
highly nutritious diet compared to controls.  In one of the two components of this project, females have 
been maintained on CR for more than a decade.  These females began CR either when they were young 
or in early adulthood.  These females are now middle-aged to aged, facilitating study of the climacteric 
in CR primates.  Hormone measurements of ovarian steroids along with monitoring menstrual cycles 
reveal that a similar number of females are experiencing perimenopausal irregularity of the menstrual 
cycle.  At this point in the study, there appears to be lower incidence of endometriosis in CR females, 
based on the presence or absence of clinical manifestations related to this condition.  Based on the data 
at this time, CR may reduce the incidence of endometriosis and may have benefits in the process of 
perimenopause.      
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Genes Associated with Premature Ovarian Failure 
About 1-3% of women undergo early menopause rather than reaching the usual reproductive lifespan at 
about age 50.  A fraction of such instances of early-onset “premature ovarian failure” (POF) is genetic in 
origin.  A single locus on chromosome 3 is implicated in several families and a number of isolated 
individuals, with translocations or deletions that interrupt the DNA in that region.  NIA intramural 
researchers have isolated the gene FOXL2.  Mutations in FOXL2 cause POF, making it the first gene 
shown to be responsible for POF in humans.   
 

Crisponi L, Deiana M, Loi A, Chiappe F, Uda M, Amati P, Bisceglia L, Zelande L, Nagaraja R, 
Porcu S, Ristaldi MS, Marzella R, Rochhi M., Nicolino M, Lienhardt-Roussie A, Nivelon A, 
Verloes A, Schlessinger D, Gasparini P, Bonneau D, Cao A & Pilia G.  The putative forkhead 
transcription factor FOXL2 is mutated in blepharophimosis/ptosis/epicanthus inversus syndrome.  
Nature Genetics 2001; 27:159-166 

 
 
Study of Women through the Menopausal Transition in the Baltimore Longitudinal Study of 
Aging:  Effects on Cognition 
NIA scientists have examined cognition in women participating in the Baltimore Longitudinal Study of 
Aging study of the perimenopause and menopausal transition.  Although age-matched pre- and 
postmenopausal women in the study showed similar cognitive performance, some symptoms associated 
with the menopause, such as sleep disturbance, had negative effects on specific aspects of cognition, 
including memory. 

 
 
 

NIA Proposes FY 2004 State of the Science Conference:    
Management of Menopause-Related Symptoms 

 
 
Symptoms, especially vasomotor symptoms, are very common during the menopause transition and may 
affect as many as two-thirds of all postmenopausal women, although frequencies differ significantly by 
race/ethnicity and other factors.   For several decades, estrogen (alone or in combination with a progestin 
for women with an intact uterus) as menopausal hormone therapy (MHT) has been the drug of choice 
for alleviating several menopause-related symptoms because of the lack of alternative therapies of 
comparable proven efficacy.    
 
In the late 1980’s enthusiasm for long-term use MHT was kindled by the growing belief, based on 
observational studies, that MHT had significant anti-aging potential and represented a preventive 
strategy for reducing the risk of chronic diseases of aging such coronary heart disease, osteoporotic 
fractures and even Alzheimer’s disease.  The Women’s Health Initiative (WHI) was designed, funded 
and ultimately fielded by the NIH in 1993 to evaluate the effects of MHT and other strategies on the risk 
of cardiovascular disease, breast and colorectal cancer and osteoporotic fractures.  In the early summer 
of 2002, the estrogen-progestin (E+P) arm of the Women’s Health Initiative was stopped early (after 5.2 
years) because the risks of E+P (increases in breast cancer, coronary heart disease, stroke and pulmonary 
embolism) were deemed to outweigh the benefits of a reduced risk of osteoporotic fractures and colon 
cancer.  
 
In October 2002, a Scientific Workshop on Menopausal Hormone Therapy was convened in Bethesda 
by the NIH.  The stated aims of the workshop were to  “…place the WHI E+P clinical trial results and 
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reasons for stopping the trial in the context of other federally funded studies and to help clinicians and 
their patients better understand the current information on the risks and benefits of short- and long-term 
use of combination HT.”a After review of key findings from the WHI and other relevant large-scale 
long-term studies of MHT, participants at the meeting concluded that the long-term use of combination 
E+P has no role in the prevention of cardiovascular disease and should be discontinued if it was being 
used for this purpose.   
 
With respect to the indication of long-term use for reduction of the risk of osteoporotic fractures, it was 
recommended that postmenopausal women taking E+P to prevent bone loss seek advice on alternative, 
efficacious strategies from their health care providers.  Support for the recommended use of combined 
MHT was confined to its use at the lowest possible dosages for the short-term management of 
menopause-related symptoms.   However, time did not permit an examination of many of the significant 
questions and issues surrounding the nature of menopause-related symptoms and the short-term use of 
MHT for this indication. 
 
Consequently, the NIA proposed to sponsor a State-of-the-Science Conference: “Management of 
Menopause-Related Symptoms.”  This conference, co-sponsored by the NIH Office of Research on 
Women’s Health and the National Center for Complementary and Alternative Medicine, will  
 

• Review the nature of menopause-related symptomatology in the context of ovarian aging and 
senescence and the surrounding biologic, psychosocial and behavioral milieu of the 
perimenopausal woman. 

 
• Evaluate the role of hormonal and non-hormonal approaches for ameliorating menopause-related 

symptoms with respect to the efficacy, acceptability, safety and risks/benefits associated with the 
various approaches.   

 
• Identify opportunities for future research aimed at developing new strategies to treat menopause-

related symptoms. 
 
A careful examination of current and potential strategies for the management of menopause-related 
symptoms will help address some of the most common and salient health-related issues preoccupying 
midlife women and health care providers seeking to maximize quality of life during the peri- and early 
postmenopause.  Updating the 1979 NIA-sponsored Consensus Development Conference on “Estrogen 
Use and Postmenopausal Women” will be tremendously valuable in helping clarify some of the recent 
confusion stemming from the controversial findings from the WHI.   
 
a Kirschstein R. Menopausal hormone therapy: summary of a scientific workshop. Ann Intern Med  
2003;138(4):361-4  
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in
 5

4 
no

n-
us

er
s a

nd
 1

08
 E

R
T 

us
er

s (
54

 E
R

T/
no

 P
R

T 
an

d 
54

 
ER

T/
PR

T 
us

er
s)

.  
A

lc
oh

ol
 u

se
 p

at
te

rn
s a

re
 a

ss
es

se
d.

  A
 b

at
te

ry
 o

f t
es

ts
 th

at
 m

ea
su

re
s s

pe
ci

fic
 n

eu
ro

co
gn

iti
ve

 p
ro

ce
ss

es
 w

ill
 b

e 
us

ed
.  

D
ep

en
de

nt
 v

ar
ia

bl
es

 w
ill

 in
cl

ud
e 

ac
cu

ra
cy

, r
es

po
ns

e 
tim

es
, a

nd
 e

rr
or

 ty
pe

.  
B

lo
od

 le
ve

ls
 o

f e
st

ra
di

ol
 a

nd
 e

st
ro

ne
 w

ill
 b

e 
m

ea
su

re
d 

an
d 

al
so

 u
se

d 
as

 d
ep

en
de

nt
 v

ar
ia

bl
es

.  
Q

ue
st

io
nn

ai
re

s p
er

ta
in

in
g 

to
 

ps
yc

ho
so

ci
al

 c
ha

ra
ct

er
is

tic
s w

ill
 b

e 
ad

m
in

is
te

re
d.

  P
sy

ch
os

oc
ia

l m
ea

su
re

s i
nc

lu
de

 d
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s, 

em
pl

oy
m

en
t h

is
to

ry
, s

at
is

fa
ct

io
n 

w
ith

 fa
m

ily
 a

nd
 w

or
k 

en
vi

ro
nm

en
ts

, h
ea

lth
 h

is
to

ry
, a

nd
 re

ce
nt

 li
fe

-c
ha

ng
e 

ev
en

ts
.  

Ps
yc

ho
so

ci
al

 su
bs

ca
le

s s
co

re
s w

ill
 b

e 
us

ed
 a

s d
ep

en
de

nt
 v

ar
ia

bl
es

.  
Lo

ng
-te

rm
 b

en
ef

its
 w

ill
 in

cl
ud

e 
id

en
tif

ic
at

io
n 

of
 ri

sk
s a

nd
 o

r b
en

ef
its

 to
 c

og
ni

tio
n 

an
d 

ps
yc

ho
so

ci
al

 st
at

us
 a

ss
oc

ia
te

d 
w

ith
 m

od
er

at
e 

dr
in

ki
ng

 a
nd

 u
se

 o
f E

R
T.

  T
he

se
 re

su
lts

 c
an

 a
dd

 to
 e

xi
st

in
g 

kn
ow

le
dg

e 
an

d 
pr

ov
id

e 
an

 in
cr

ea
se

d 
un

de
rs

ta
nd

in
g 

of
 is

su
es

 su
rr

ou
nd

in
g 

w
om

en
’s

 h
ea

lth
 c

ar
e.
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W
ils

na
ck

, S
ha

ro
n 

C
. 

Pr
ob

le
m

 D
rin

ki
ng

 in
 

W
om

en
 –

 A
 2

0-
Y

ea
r 

N
at

io
na

l S
tu

dy
 

U
ni

ve
rs

ity
 o

f 
N

or
th

 D
ak

ot
a 

Th
is

 a
pp

lic
at

io
n 

pr
op

os
es

 a
 n

at
io

na
l s

ur
ve

y 
of

 1
,5

50
 w

om
en

 in
 2

00
1 

to
 in

cr
ea

se
 k

no
w

le
dg

e 
ab

ou
t l

on
gi

tu
di

na
l p

at
te

rn
s o

f w
om

en
’s

 d
rin

ki
ng

.  
Th

e 
su

rv
ey

 w
ill

 in
cl

ud
e 

70
0 

w
om

en
 in

te
rv

ie
w

ed
 in

 1
98

1 
an

d 
19

91
, 3

50
 w

om
en

 fi
rs

t i
nt

er
vi

ew
ed

 in
 1

99
1,

 a
nd

 a
 n

ew
 sa

m
e 

of
 5

00
 w

om
en

 a
ge

 2
1-

30
 in

 2
00

1.
  (

Su
bs

am
pl

es
 o

f w
om

en
 w

er
e 

al
so

 
in

te
rv

ie
w

ed
 in

 1
98

6 
an

d 
19

96
). 

 C
om

bi
ni

ng
 th

e 
20

01
 su

rv
ey

 w
ith

 th
e 

pr
ec

ed
in

g 
su

rv
ey

s w
ill

 p
ro

du
ce

 2
0-

ye
ar

cr
os

s-
se

ct
io

na
l d

at
a 

fo
r a

ll 
ag

e 
gr

ou
ps

, 2
0-

ye
ar

 m
ul

tiw
av

e 
lo

ng
itu

di
na

l d
at

a 
fr

om
 w

om
en

 o
ve

r a
ge

 4
0 

in
 2

00
1,

 a
nd

 1
0-

ye
ar

 lo
ng

itu
di

na
l d

at
a 

fr
om

 w
om

en
 a

ge
 3

1-
40

 in
 2

00
1.

  S
pe

ci
fic

 a
im

s o
f t

he
 p

ro
po

se
d 

re
se

ar
ch

 a
re

 to
 

ev
al

ua
te

 (1
) 2

0-
ye

ar
 tr

en
ds

 a
nd

 a
ge

, p
er

io
d 

an
d 

co
ho

rt 
ef

fe
ct

s i
n 

w
om

en
’s

 d
rin

ki
ng

 b
eh

av
io

r; 
(2

) p
re

di
ct

or
s o

f 5
-, 

10
- a

nd
 2

0-
ye

ar
 a

ge
 sp

ec
ifi

c 
ch

an
ge

s i
n 

w
om

en
’s

 
dr

in
ki

ng
 b

eh
av

io
r; 

(3
) e

ff
ec

ts
 o

n 
an

d 
fr

om
 w

om
en

’s
 d

rin
ki

ng
 tr

aj
ec

to
rie

s a
cr

os
s t

he
 a

du
lt 

lif
e 

sp
an

; (
4)

 c
or

re
la

te
s a

nd
 p

re
di

ct
or

s o
f h

ea
vi

er
 d

rin
ki

ng
 a

m
on

g 
ol

de
r 

w
om

en
 a

nd
 a

m
on

g 
w

om
en

 o
f c

hi
ld

be
ar

in
g 

ag
e;

 (5
) e

ff
ec

ts
 o

f q
ue

st
io

n 
fo

rm
at

s a
nd

 in
te

rv
ie

w
 m

od
es

 o
n 

w
om

en
’s

 d
rin

ki
ng

 se
lf-

re
po

rts
; (

6)
 li

nk
s o

f w
om

en
’s

 d
rin

ki
ng

 
pa

tte
rn

s w
ith

 d
is

or
de

re
d 

ea
tin

g 
be

ha
vi

or
 a

nd
 w

ith
 u

se
 o

f p
re

sc
rib

ed
 p

sy
ch

oa
ct

iv
e 

dr
ug

s;
 a

nd
 (7

) c
ro

ss
-n

at
io

na
l v

ar
ia

tio
ns

 in
 w

om
en

’s
 d

rin
ki

ng
 b

eh
av

io
r a

nd
 it

s 
an

te
ce

de
nt

s a
nd

 c
on

se
qu

en
ce

s, 
us

in
g 

da
ta

 fr
om

 a
n 

in
te

rn
at

io
na

l c
ol

la
bo

ra
tiv

e 
pr

oj
ec

t c
oo

rd
in

at
ed

 b
y 

ou
r r

es
ea

rc
h 

gr
ou

p.
  I

n 
th

e 
20

01
 su

rv
ey

, p
ro

fe
ss

io
na

l f
em

al
e 

in
te

rv
ie

w
er

s w
ill

 c
on

du
ct

 7
5-

 m
in

ut
e 

fa
ce

-to
-f

ac
e 

in
te

rv
ie

w
s u

si
ng

 m
an

y 
qu

es
tio

ns
 fr

om
 p

re
vi

ou
s s

ur
ve

ys
 a

bo
ut

 d
rin

ki
ng

 p
at

te
rn

s, 
dr

in
ki

ng
-r

el
at

ed
 p

ro
bl

em
s, 

ch
an

ge
s 

in
 w

or
k 

an
d 

fa
m

ily
 ro

le
s, 

de
pr

es
si

ve
 s

ym
pt

om
s, 

se
xu

al
 a

nd
 re

pr
od

uc
tiv

e 
ex

pe
rie

nc
e 

an
d 

re
la

tio
ns

hi
ps

 w
ith

 si
gn

ifi
ca

nt
 o

th
er

s. 
 N

ew
 q

ue
st

io
ns

 w
ill

 in
cl

ud
e 

a 
m

ea
su

re
 o

f 
tra

it 
im

pu
ls

iv
ity

 a
nd

 a
dd

iti
on

al
 q

ue
st

io
ns

 a
bo

ut
 b

in
ge

 e
at

in
g,

 e
st

ro
ge

n 
re

pl
ac

em
en

t t
he

ra
py

, a
nt

id
ep

re
ss

an
t u

se
, a

nd
 h

ea
lth

 p
ro

bl
em

s o
f o

ld
er

 a
ge

.  
D

at
a 

an
al

ys
is

 w
ill

 
in

cl
ud

e 
cr

os
s-

ta
bu

la
r c

or
re

la
tio

na
l a

nd
 re

gr
es

si
on

 a
na

ly
se

s;
 a

na
ly

si
s o

f v
ar

ia
nc

e;
 c

lu
st

er
 a

na
ly

si
s (

of
 d

rin
ki

ng
 p

ar
tn

er
sh

ip
s a

nd
 d

rin
ki

ng
 tr

aj
ec

to
rie

s)
; s

tru
ct

ur
al

 
eq

ua
tio

n 
m

od
el

in
g 

(f
or

 lo
ng

itu
di

na
l p

re
di

ct
io

n 
of

 2
00

1 
dr

in
ki

ng
 p

at
te

rn
s)

; a
nd

 g
en

er
al

iz
ed

 e
st

im
at

in
g 

eq
ua

tio
n,

 ra
nd

om
 re

gr
es

si
on

 m
od

el
s, 

la
te

nt
 tr

an
si

tio
n 

an
al

ys
is

, 
an

d 
su

rv
iv

al
 a

na
ly

si
s (

fo
r c

om
pa

rin
g 

tre
nd

s a
nd

 tr
aj

ec
to

rie
s a

nd
 fo

r p
re

di
ct

in
g 

tra
je

ct
or

ie
s)

. T
he

 2
00

1 
su

rv
ey

, c
om

bi
ne

d 
w

ith
 d

at
a 

fr
om

 th
e 

19
81

, 1
98

6,
 1

99
1,

 a
nd

 1
99

6 
su

rv
ey

s, 
w

ill
 y

ie
ld

 th
e 

la
rg

es
t, 

lo
ng

es
t-t

er
m

 a
nd

 m
os

t d
et

ai
le

d 
se

t o
f l

on
gi

tu
di

na
l a

nd
 li

fe
-h

is
to

ric
al

 d
at

a 
ye

t a
va

ila
bl

e 
ab

ou
t U

.S
. w

om
en

’s
 d

rin
ki

ng
 a

nd
 it

s a
nt

ec
ed

en
ts

 
an

d 
co

ns
eq

ue
nc

es
.  

To
ge

th
er

 w
ith

 fi
nd

in
gs

 fr
om

 th
e 

in
te

rn
at

io
na

l c
ol

la
bo

ra
tiv

e 
ge

nd
er

 a
nd

 a
lc

oh
ol

 p
ro

je
ct

, i
ss

ue
s a

dd
re

ss
ed

 b
y 

th
e 

pr
op

os
ed

 a
na

ly
se

s o
f t

he
se

 d
at

a 
sh

ou
ld

 p
ro

vi
de

 a
 st

ro
ng

 fo
un

da
tio

n 
fo

r e
ff

or
ts

 to
 im

pr
ov

e 
th

e 
pr

ev
en

tio
n 

an
d 

tre
at

m
en

t o
f w

om
en

’s
 p

ro
bl

em
 d

rin
ki

ng
 in

 th
e 

21
st
 c

en
tu

ry
. 
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B
er

m
an

, M
ar

le
ne

 O
. 

A
ff

ec
tiv

e 
an

d 
C

on
at

iv
e 

ch
an

ge
s i

n 
A

lc
oh

ol
is

m
 

B
os

to
n 

U
ni

ve
rs

ity
 

Th
is

 is
 a

n 
ap

pl
ic

at
io

n 
fo

r a
n 

A
D

A
M

H
A

 S
en

io
r S

ci
en

tis
t A

w
ar

d 
(S

SA
). 

 T
he

 S
SA

 w
ou

ld
 p

er
m

it 
th

e 
PI

 (a
) t

o 
de

vo
te

 a
ll 

of
 h

er
 re

se
ar

ch
 e

ff
or

ts
 to

 a
lc

oh
ol

is
m

; (
b)

 to
 

ex
pa

nd
 h

er
 re

se
ar

ch
 a

nd
 m

en
to

rin
g 

ac
tiv

iti
es

 c
on

ce
rn

ed
 w

ith
 g

en
de

r i
ss

ue
s i

n 
al

co
ho

lis
m

; a
nd

 (c
) t

o 
ga

in
 v

al
ua

bl
e 

ex
pe

rie
nc

e 
w

ith
 st

ru
ct

ur
al

 a
nd

 fu
nc

tio
na

l 
ne

ur
oi

m
ag

in
g 

te
ch

ni
qu

es
.  

In
 c

on
ju

nc
tio

n 
w

ith
 2

R
01

 A
A

 0
71

12
-0

9,
 in

ve
st

ig
at

io
ns

 a
re

 p
la

nn
ed

 to
 e

xa
m

in
e 

ch
an

ge
s i

n 
af

fe
ct

 (e
m

ot
io

n)
 a

nd
 c

on
at

io
n 

(in
te

nt
io

n)
 in

 
ab

st
in

en
t a

lc
oh

ol
ic

s. 
 S

ec
on

da
ry

 a
im

s o
f t

he
 re

se
ar

ch
 a

re
 to

 e
xp

an
d 

st
ud

ie
s o

f a
ge

-r
el

at
ed

 c
ha

ng
es

 a
nd

 g
en

de
r d

iff
er

en
ce

s i
n 

em
ot

io
na

l a
nd

 in
te

nt
io

na
l f

un
ct

io
ns

.  
Th

e 
im

po
rta

nc
e 

of
 th

e 
re

se
ar

ch
 is

 fo
ur

fo
ld

: (
1)

 P
ut

at
iv

e 
si

te
s o

f a
lc

oh
ol

-r
el

at
ed

 b
ra

in
 d

am
ag

e 
in

vo
lv

e 
se

pa
ra

te
 fr

on
ta

l s
ys

te
m

s w
hi

ch
 a

re
 ti

ed
 to

 d
iff

er
en

t 
pe

rc
ep

tu
al

/c
og

ni
tiv

e 
as

pe
ct

s o
f e

m
ot

io
na

l a
nd

 in
te

nt
io

na
l b

eh
av

io
rs

; (
2)

 g
en

de
r d

iff
er

en
ce

s i
n 

al
co

ho
l-r

el
at

ed
 n

eu
ro

be
ha

vi
or

al
 fu

nc
tio

ns
 a

re
 ri

pe
 fo

r e
xp

er
im

en
ta

l 
ex

pl
or

at
io

n;
 (3

) t
he

 li
te

ra
tu

re
 o

n 
w

he
th

er
 e

m
ot

io
na

l c
ha

ng
es

 h
av

e 
re

ci
pr

oc
al

 e
ff

ec
ts

 o
n 

pe
rc

ep
tio

n 
an

d 
co

gn
iti

on
 in

 a
lc

oh
ol

is
m

 is
 e

qu
iv

oc
al

 a
nd

 c
on

tro
ve

rs
ia

l; 
an

d 
(4

) 
ev

en
 th

ou
gh

 a
ff

ec
tiv

e 
an

d 
co

na
tiv

e 
ab

no
rm

al
iti

es
 h

av
e 

be
en

 c
lin

ic
al

ly
 a

pp
ar

en
t i

n 
al

co
ho

lic
 g

ro
up

s, 
ne

ur
op

sy
ch

ol
og

ic
al

 st
ud

ie
s h

av
e 

fo
cu

se
d 

pr
im

ar
ily

 o
n 

co
gn

iti
ve

 
ch

an
ge

s u
nr

el
at

ed
 to

 e
m

ot
io

n 
an

d 
in

te
nt

io
n.

  I
n 

th
e 

pr
op

os
ed

 e
xp

er
im

en
ts

 w
e 

w
ill

 e
nl

is
t t

he
 p

ar
tic

ip
at

io
n 

of
 ri

gh
t-h

an
de

d 
m

al
e 

an
d 

fe
m

al
e 

re
se

ar
ch

 su
bj

ec
ts

 ra
ng

in
g 

in
 

ag
e 

fr
om

 2
0 

to
 7

5 
ye

ar
s. 

 T
he

 e
xp

er
im

en
ta

l g
ro

up
s w

ill
 in

cl
ud

e 
ab

st
in

en
t a

lc
oh

ol
ic

s w
ith

 a
nd

 w
ith

ou
t K

or
sa

ko
ff

’s
 s

yn
dr

om
e.

  P
at

te
rn

s a
nd

 le
ve

ls
 o

f p
er

fo
rm

an
ce

s b
y 

th
e 

al
co

ho
lic

s w
ill

 b
e 

co
m

pa
re

d 
to

 th
os

e 
of

 a
ge

-m
at

ch
ed

 n
on

al
co

ho
lic

s s
ub

je
ct

s, 
in

 o
rd

er
 to

 e
va

lu
at

e 
th

e 
w

ay
s i

n 
w

hi
ch

 b
eh

av
io

ra
l c

on
se

qu
en

ce
s o

f a
gi

ng
 a

nd
 

al
co

ho
lis

m
 a

re
 p

ar
al

le
l, 

di
ve

rg
en

t o
r i

nt
er

ac
tiv

e.
  A

dd
iti

on
al

ly
, p

at
ie

nt
s w

ith
 ri

gh
t-f

ro
nt

al
 o

r b
ila

te
ra

l f
ro

nt
al

 lo
be

 d
am

ag
e 

fr
om

 c
er

eb
ro

va
sc

ul
ar

 a
cc

id
en

ts
 w

ill
 p

ro
vi

de
 

th
e 

ne
ce

ss
ar

y 
co

nt
ro

l c
om

pa
ris

on
s f

or
 n

eu
ro

be
ha

vi
or

al
 c

ha
ng

es
 li

nk
ed

 d
ire

ct
ly

 to
 fo

ca
l b

ra
in

 d
am

ag
e.

  T
he

se
 g

ro
up

s w
er

e 
ch

os
en

 sp
ec

ifi
ca

lly
 to

 c
la

rif
y 

fr
on

ta
l s

ys
te

m
 

co
nt

rib
ut

io
ns

 to
 d

ef
ic

its
 o

f K
or

sa
ko

ff
 a

nd
 n

on
-K

or
sa

ko
ff

 a
lc

oh
ol

ic
s. 

 W
e 

al
so

 w
ill

 b
e 

ab
le

 to
 e

va
lu

at
e 

hy
po

th
es

es
 a

bo
ut

 g
re

at
er

 ri
gh

t-t
ha

n 
le

ft-
he

m
is

ph
er

e 
fu

nc
tio

na
l 

de
cl

in
e 

in
 th

e 
al

co
ho

lic
 a

nd
 a

gi
ng

 g
ro

up
s, 

an
d 

in
 w

om
en

 c
om

pa
re

d 
to

 m
en

.  
It 

is
 e

xp
ec

te
d 

th
at

 re
su

lts
 o

f t
he

 p
ro

po
se

d 
st

ud
ie

s w
ill

 sh
ow

 c
le

ar
 e

vi
de

nc
e 

of
 fr

on
ta

l-
m

ed
ia

te
d 

af
fe

ct
iv

e 
an

d 
co

na
tiv

e 
ch

an
ge

s i
n 

al
co

ho
lic

s (
m

os
t n

ot
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 p
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l c

on
su

m
pt

io
n 

in
cr

ea
se

 P
M

P 
es

tro
ge

n 
le

ve
ls

; b
ot

h 
ER

T 
an

d 
m

od
er

at
e 

al
co

ho
l c
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 c
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 p
hy

si
ca

l a
ct

iv
ity

, a
nd

 o
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l p
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National Institute on Allergy and Infectious Diseases 

Menopause Related Research 

 

The NIAID Division of Allergy, Immunology, and Transplantation has an active interest in the 
sex based differences in the immune response, including the effects of sex hormones on 
immunologic function.  Autoimmune diseases, which result from a disordered attack of the 
immune system on the body’s own tissues, affect an estimated 5 to 8 percent of the U.S. 
population and disproportionately afflict women.  Ongoing relevant studies include: 

1. Sex hormone regulation of innate immunity, P01-AI-051877, PI:  Charles Wira, 
Dartmouth Medical School 

The overall objective of this Program Project is to define the role of sex hormones 
(androgens, estrogens and progestins) in regulating the innate immune system as it functions 
systemically and at mucosal surfaces.  Mechanisms whereby sex hormones influence 
phenotype, innate function, and communication between the innate and adaptive immune 
systems will be defined.  Peripheral blood cells from men and women, cell lines, and immune 
cells and tissues from the female reproductive tract will be utilized to define the role of sex 
hormone and pathogenic challenge at the cellular and molecular level. The hypothesis is that 
innate immunity (epithelial cells, neutrophils, macrophages and NK cells) is under male and 
female sex hormone control and that, in addition to conferring protection, each of these cells 
is capable of initiating an adaptive immune response.  

2. Protein targets of ovarian and oocyte autoantibodies, R01-AI-055060, PI: Judith 
Luborsky, Rush Medical College 

 
Ovarian autoimmunity may affect 1-2 million women in the US. In order to identify women 
with ovarian autoimmunity, prototype immunoassays were developed to detect ovary specific 
autoantibodies.  The results were used to develop phenotypic information on the association 
of ovarian autoimmunity with premature menopause (premature ovarian failure) and 
unexplained infertility.   
 
Further human research and clinical use depends on identification of the relevant protein 
antigens. The objective of the proposed study is to identify major autoantigens relevant to the 
phenotypes associated with ovarian autoimmunity. Previous studies showed that ovarian 
antibodies are associated with a low likelihood of pregnancy after infertility treatment.  The 
proposed study is expected to improve the precision with which ovarian autoimmunity is 
detected. This will permit studies of disease pathogenesis, health risks associated with 
ovarian autoimmunity, genetic factors associated with disease susceptibility, and improve 
clinical diagnosis. It will also contribute to a better understanding of an autoimmune disease 
that affects women's health. 

 
3. Molecular consequences of estrogen-induced interferon-�, R01 AI 051880, PI: Ansar 

Ahmed, Virginia Polytechnic Institute and State University 
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Sex hormones, such as estrogens, are believed to play a major role in gender-based 
differential immune competence and autoimmunity.  One mechanism by which estrogens 
may influence the immune system is by regulating cytokine levels.  This grant is aimed at 
mechanistically studying how estrogen alters the production of interferon-� and the 
molecular consequences of increased interferon-�  Estrogen-induced interferon-� is 
significant, since interferon-� is a "master" cytokine with physiological effects on nearly all 
cells of the immune system. This project will examine the molecular basis for production and 
action of estrogen-induced interferon-�.  

 
4. Sex-based differences in the immune response, R01 AI 051767, PI: Betty Diamond, 

Yeshiva University 
 

It has long been hypothesized that sex hormones play a role in immune regulation and 
specifically in systemic lupus erythematosus. Estrogens can alter the threshold for negative 
selection of naive autoreactive B cells and may thus influence the development of 
autoimmune diseases. This project will examine how estrogen leads to an increase 
specifically in cells of the marginal zone B cell subset. In addition, experiments will be 
conducted to investigate the differences in B cell responsiveness to estrogen in different 
mouse strains to understand what underlies an estrogen-mediated breakdown in humoral self- 
tolerance. 

 
5. Sex-based differences in regulatory T cell responses, R21 AI 051870, PI: Michele 

Kosiewicz, University of Louisville 
 

Many autoimmune diseases are much more prevalent in women compared to men, including 
multiple sclerosis, arthritis and systemic lupus erythematosus. Although the reason for this 
difference is not currently known, the sex hormones are likely to play a significant role. A 
recently described population of naturally occurring regulatory T cells, CD4+CD25+,  is 
responsible for controlling autoimmune disease in mice. Elimination of this population in 
mice results in severe multi-organ autoimmune diseases. This project will test the hypothesis 
that sex steroids mediate the gender differences in CD4+ CD25+ regulatory T cells, and 
through this mechanism may influence the differential expression of autoimmune disease in 
females versus males. The results of these studies will provide important information that can 
lead to the development of novel therapies for the prevention and treatment of autoimmune 
disease. 

 
6. Gender-specific T cell homing and autoimmunity, R01 AI 042753, PI: Bruce 

Richardson, University of Michigan 
 

Women are more susceptible to autoimmune diseases, and the reason is unknown. Female 
sex hormones appear to play a role in this predisposition to autoimmunity, but extensive 
analysis of the effects of the female sex steroids on immune responses in vitro have failed to 
identify the mechanism(s). This project explores the hypothesis that gender-specific 
differences in T cell homing, due to effects of female sex hormones on adhesion molecule 
expression, contribute to increased severity of autoimmune diseases in females by modifying 
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lymphocyte trafficking patterns. Gender-specific trafficking differences could be important 
both in the induction of disease as well as later in the disease process. These studies will 
identify novel and important mechanisms contributing to the increased incidence and severity 
of autoimmune disease in women. 
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National Institute of Arthritis and Musculoskeletal and Skin Diseases 
 

Menopause Related Grants 
 
Overview 
 
The National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) supports 
basic, clinical, and epidemiological research, research training, and information programs on 
many of the more debilitating diseases affecting Americans.  NIAMS supports research on a 
number of diseases which disproportionately affect women including: osteoporosis, rheumatoid 
arthritis, temporomandibular joint disorders (TMJ), systemic lupus erythematosus (lupus), 
osteoarthritis, and scleroderma.  Lupus, osteoarthritis, and scleroderma are diseases in which 
health disparities have been clearly identified.  The NIAMS is committed to uncovering the 
bases of these gender, racial, and ethnic disparities and to devising effective strategies to treat or 
prevent them. 
 
Osteoporosis is a skeletal disorder marked by reduced bone strength that predisposes a person to 
an increased risk of fractures.  Among the bone diseases that afflict Americans, osteoporosis is 
by far the most prevalent, and it is a major health risk for 28 million Americans.  It has been 
estimated that some 10 million women in the U.S. have osteoporosis and another 18 million have 
low bone mass and are at risk for osteoporosis.  The burden of health care costs due to 
osteoporosis is estimated to be $10 to $15 billion per year.   
 
Osteoporosis continues to be a significant public health challenge for women, particularly after 
menopause.  New hope for those with osteoporosis has come with the approval of a parathyroid 
hormone (PTH) derivative to treat osteoporosis.  The agent, teriparatide, has been shown to 
reduce the risk of both vertebral and nonvertebral fractures in addition to stimulating bone 
formation and increasing bone mass.  NIAMS supported research has demonstrated that 
therapeutic approaches using teriparatide and bisphosphonates can restore critical bone loss.  
This is a significant advance over earlier approaches that depended on hormone therapy to 
prevent bone loss in post-menopausal women.  Researchers have made new advances in 
understanding the impact of hormonal changes on bone health and understanding the genetic 
factors associated with osteoporosis.  Two clinical assessment tools that may be used to predict 
fracture risk have also been developed.  NIAMS-supported researchers have also shed new light 
on the relationship between dietary protein intake and bone mineral density in the elderly.  
 
The NIAMS supports a portfolio of grants focused on understanding osteoporosis and seeking 
ways both to prevent and to treat this disabling condition. 
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THE NATIONAL INSTITUTE OF CHILD HEALTH AND 
HUMAN DEVELOPMENT (NICHD) 

 
Research Related to The Menopausal Transition 

(Report of the NIH Office of Research on Women’s Health and the 
Coordinating Committee on Research on Women’s Health) 

 
The NICHD portfolio includes a broad array of basic and clinical research on women’s 
reproductive health, including studies that may relate directly or indirectly to 
(1) menopause; (2) other conditions that may be associated with physiological changes that occur 
in menopause; (3) hormone replacement therapy (HRT); and (4), alternatives to HRT.  This 
overview summarizes only those NICHD projects that target these topics.  
 

NICHD research on health risks associated with HRT may better enable women and clinicians to 
evaluate such risks and may result in better treatments for conditions associated with menopause, 
notably osteoporosis.  For example, in a study of menopausal hormone replacement, data from 
NICHD intramural investigators suggest that the addition of an androgen (male sex hormone) to 
HRT may reduce the severity of, or prevent, estrogen-induced increase in breast cancer.  In other 
research, an investigator is developing an implantable, biodegradable means of delivering 
estrogen replacement therapy to women for a longer period of time than is possible with 
currently-available methods of delivery. 
 
Other researchers supported by the NICHD are using data and specimens previously collected 
from women participating in the Heart and Estrogen Replacement Study (HERS).  They are 
investigating an observation that women with a certain genotype (genetic makeup), who are 
using estrogen-only HRT, experience much greater increases in HDL (high density lipoprotein) 
cholesterol than those with other genotypes.  Results of the current investigation could lead to 
fundamentally important new knowledge about the action of estrogen in women’s bodies and the 
regulation of HDL cholesterol.  Ultimately, results could also enable women and clinicians to 
better assess benefits and risks of HRT.  In another study, the principal investigator is using a 
mouse model to study how estrogen influences bone growth and metabolism.  This investigator’s 
long-term goals are to improve understanding of the disease process in osteoporosis and to lay 
the groundwork for new ways to diagnose and treat this disease. 
 
Another NICHD study relating to osteoporosis is a clinical trial, in women with premature 
ovarian failure (i.e., failure of ovary function before age 40), of estrogen hormone replacement 
with and without the addition of an androgen.  As with later-occurring menopause, women with 
premature ovarian failure are at risk of losing bone density.  They also have abnormally low 
levels of androgens in their blood, which may contribute to osteoporosis risk.  Because the same 
HRT commonly used in older, menopausal and postmenopausal women may not adequately 
protect the younger women from osteoporosis, investigators hypothesize that using an 
estrogen/androgen combination could provide better protection.   
 
Researchers are also trying to develop a mathematical model that can better predict the 
endocrine-related events associated with menopause.  These models will link women’s 
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menstrual, reproductive, and health-related histories to their experiences of menopause, taking 
into account such factors as the effects of hormones on menstrual bleeding during the 
perimenopausal period, and the natural decline in the number of eggs in the ovaries.  This 
research will provide an important foundation for future epidemiological studies of women’s 
health in relation to the natural ending of their reproductive function.  
 
Other NICHD research targets conditions that may be associated with physiological changes 
associated with menopause, such as pelvic organ prolapse (POP), a condition for which older 
women are at greater risk.  In one study, investigators are trying to identify factors that influence 
the onset and progression of POP.  In another study, researchers are using an experimental 
animal (primate) to test hypotheses that (1) hormonal deprivation may contribute to prolapse; 
and (2) appropriate HRT could reverse weakening of the vaginal wall, a condition associated 
with POP.  Another study focuses on Stress Urinary Incontinence (SUI), a common symptom of 
pelvic floor dysfunction that is associated with vaginal delivery and advancing age in women.  
Researchers are investigating whether declining levels of certain hormones may precipitate post-
menopausal SUI.  Using an animal model, they are studying the possibility of using steroid 
hormones to better treat this condition. 
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National Institute on Deafness & Other Communication Disorders 
 

Menopause Related Grants 
 

 
Grant Number Title Principal Investigator Institution 

R01DC02236-
09 

GENES INVOLVED IN THE 
DEVELOPMENT OF 
VESTIBULAR OTOCONIA 

ORNITZ, DAVID M WASHINGTON 
UNIVERSITY, ST. LOUIS 

 
The vestibular organs of the inner ear include the otolith organs, used for detecting gravity and 
linear acceleration, which are important for postural and locomotor control.  These organs are 
small pouches containing a matrix of dense calcified crystals called otoconia, imbedded in a 
proteinaceous matrix.  Functional deficits in the vestibular system can lead to sensations of 
dizziness and vertigo, postural instability, and falling or vehicular accidents that can have serious 
medical consequences.  Problems with balance are a leading cause of death and injury in elderly 
populations. 
 
The project headed by Dr. Ornitz investigates the mechanisms by which the otoconia are formed, 
using mutant mouse models to identify genes that are expressed in the mammalian vestibular 
system during the development of the otoconia.  Progress thus far has identified mutations in a 
new gene named otopetrin, showing its apparent requirement for correct otoconial development, 
and compared two proteins called Oc90 and Oc22 that are important for forming the protein 
matrix. These studies will provide molecular and biochemical tools to clarify the formation and 
turnover of otoconia.  Human otoconia undergo changes involved with aging, compounded by 
potential problems related to changes in calcium metabolism, such as those related to bone 
degeneration in osteoporosis.  This combination is particularly important in post-menopausal 
women, if aging vestibular dysfunction results in increased susceptibility for falls, with the 
potential for bone fracture injuries.  Having a genetic tool for otoconial development gives some 
promise for restoring losses of otoconial structure and function. 
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NATIONAL INSTITUTE OF  
DENTAL AND CRANIOFACIAL  

RESEARCH  
 

(NIDCR) 
 

 

77 



 

National Institute of Dental and Craniofacial Research 
 
The mission of the National Institute of Dental and Craniofacial Research (NIDCR) is to 
improve oral, dental, and craniofacial health through research, research training and the 
dissemination of health information.  The Institute supports research in areas such as acquired 
and congenital conditions, infectious diseases (periodontal diseases and dental caries), oral 
cancers, oral manifestations of HIV infections, chronic and disabling disorders such as bone and 
joint diseases, and neurological and neurosensory disorders with emphasis on chronic pain. 
Research advances affecting women can be found within a number of these broad research 
categories.   
 
Menopause Related Research 
 
Skeletal Bone Mineral Density Measure and Osteoporosis:  This study of osteoporosis and 
oral bone loss is being conducted on a sub-sample of participants enrolled in the observational 
component of the NIH-supported Women’s Health Initiative (WHI).  Data from the core WHI 
includes sociodemographic information, a comprehensive medical history and hipbone mineral 
density (BMD) test using dual energy x-ray absorptiometry.  In addition, these women will 
receive a comprehensive assessment of oral hard tissues at baseline, three-years and six-years.  
Components of the oral assessment include a dental history, full mouth oral examination and 
standardized radiographs to determine bone height and density. The study will look at 
relationships between the BMD and oral bone density assessments derived from a validated 
technique known as digital subtraction radiography. To date, a total of 200 women have been 
enrolled in the study.  
 
Low-Dose Doxycycline Effects On Osteopenic Bone Loss:  The objective of this study is to 
assess the clinical efficacy of low-dose doxycycline therapy in reducing bone loss caused by 
periodontitis and estrogen deficiency in postmenopausal women.  The study is a 5-year, double-
blinded randomized controlled trial using a placebo.  Clinical measurements of periodontal 
disease and oral bone loss include probing depths, gingival attachment level and crevicular fluid. 
In addition, the systemic effect of low-dose doxycycline will be evaluated by dual-energy x-ray 
absorptiometry of the lumbar spine and femoral neck, and on serum and urine biochemical 
markers of bone turnover. 
  
Bone Mineral Density as a Predictor of Periodontitis: The overall goal of this study is to 
determine the role of oral and systemic bone mineral density (BMD) in the development of new 
and progressive periodontal disease in postmenopausal women.  Two specific aims are to 
determine if low BMD at specific sites such as the mandible is linked to increased susceptibility 
of tooth loss.  The study participants are a cohort of postmenopausal women enrolled in the 
Women’s Health Initiative (WHI) who participated in a cross-sectional study that obtained 
baseline periodontal data. Participants will be followed for three years to assess the temporal 
relationship between BMD and periodontitis. The study completed its first year and it is actively 
enrolling women.  Their target is to enroll 1000 subjects from a total of 1348 eligible 
postmenopausal women.    
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National Institute of Dental and Craniofacial Research 
 

Menopause Related Projects – FY 2002 
 
 

 
Contract  or Grant 
Number 

Title Principal 
Investigator 

Institutions 

NO1 DE052605 Skeletal Bone Mineral 
Density Measures and 
Osteoporosis 

Jeffcoat, Marjorie University of Alabama at 
Birmingham 

R01 DE012872 Low-Dose Doxycycline 
Effects On Osteopenic 
Bone Loss 

Payne, Jeffrey B University of Nebraska Medical 
Center 

R01 DE013505 Bone Mineral Density 
as a Predictor of 
Periodontitis 

Wactawski-
Wende, Jean 

State University of New York At 
Buffalo 
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NATIONAL INSTITUTE OF  

DIABETES AND DIGESTIVE AND 
KIDNEY DISEASES  

 
(NIDDK) 
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National Institute of Diabetes and 
Digestive and Kidney Diseases 

 
 

The National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) supports 
research on a wide array of diseases and disorders that affect normal metabolism and/or organ 
development and function.  These include diabetes, inborn errors of metabolism, endocrine 
disorders, osteoporosis, digestive diseases, obesity, nutritional disorders, hematological diseases, 
and urologic and renal diseases.  Determining how and the extent to which menopause uniquely 
influences the onset or course of metabolic disorders and other diseases is important for 
developing appropriate prevention and treatment strategies for these conditions in women; 
equally important are ongoing efforts to prevent or treat those conditions for which menopause is 
a known or apparent “risk factor.”  Menopause is marked by dramatic changes in levels of 
gonadal, hypothalamic, and pituitary hormones, which have significant downstream 
physiological effects.  Menopause is accompanied by loss of bone calcium, alterations in serum 
lipids resulting in a more atherogenic lipid profile, urogenital atrophy, and redistribution of body 
fat mass.  These physiological changes are associated, respectively, with a rapid increase in risk 
for osteoporosis and cardiovascular disease--especially coronary heart disease--and may 
contribute to the increased prevalence of conditions such as urinary incontinence and the 
metabolic syndrome in postmenopausal women.  The NIDDK supports basic and clinical 
research relevant to menopause in several areas, including diabetes, obesity and weight 
regulation, endocrinology, osteoporosis, and urologic disorders.  The following are examples of 
recently completed or ongoing research relevant to menopause supported by the NIDDK. 
 
Diabetes 
Diabetes Prevention Program (DPP)/Mechanisms of Action in DPP Interventions:  The Diabetes 
Prevention Program was the first major clinical trial in the U.S. to show that moderate changes in 
diet and exercise can delay and possibly prevent type 2 diabetes in a diverse population of 
overweight people with impaired glucose tolerance (a condition in which blood glucose levels 
are higher than normal but not yet diabetic).  The DPP enrolled more than 3,200 participants--68 
percent of whom are women and 45 percent of whom are from minority groups.  The DPP found 
that modest weight loss--5 to 7 percent of body weight--and increased physical activity can cut a 
person’s risk of developing type 2 diabetes by more than half.  The DPP also found that the oral 
diabetes drug metformin (Glucophage) reduces type 2 diabetes risk, although not as effectively 
as lifestyle changes.  The lifestyle intervention worked equally well in men and women and in all 
the racial/ethnic groups represented in the study.  A long-term follow-up study to the DPP will 
examine longer-term effects of the trial intervention on the development of type 2 diabetes and 
its complications, particularly cardiovascular disease, in DPP participants.  It will also compare 
outcomes for women and men, and by age and ethnicity.  The ORWH has provided support for a 
number of ancillary studies to the original DPP study.  One study is assessing the correlation 
between glucose intolerance, insulin resistance and androgenic profile, as well as the effect of the 
various DPP treatment modalities and their mechanism of action, in pre- and perimenopausal 
women of different ethnic backgrounds in the DPP cohort.  (KITABCHI, ABBAS  R01 
DK053061) 
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Genetic and Biochemical Predictors of Type 2 Diabetes Mellitus in Women:  Diabetes mellitus is 
a major and increasing public health problem, affecting an estimated 17 million Americans, of 
whom 16 million have type 2 diabetesd.  A novel hypothesis implicates inflammation and 
endothelial dysfunction in the pathogenesis of type 2 diabetes.  Researchers are studying the role 
of several novel and promising biomarkers of inflammation and endothelial dysfunction as 
predictors of risk of type 2 diabetes.  In addition, the pathogenic roles of specific genetic markers 
associated with inflammation and endothelial dysfunction are being studied.  Elucidation of 
interrelationships between these biomarkers and development of type 2 diabetes may suggest 
new treatment and/or prevention strategies.  This study will use samples from 4,300 ethnically 
diverse postmenopausal women free of cardiovascular disease or type 2 DM who are 
participating in the Women's Health Initiative Observational Study Cohort.  It will include 
genetic analyses and comparison of data from different ethnic groups in order to improve 
understanding of genetic predictors for future risk of type 2 diabetes in different populations.  
Findings from this and similar studies could shed new light on the etiology of type 2 diabetes, 
especially among minority Americans such as Hispanic/Latinos, Blacks/Africans, and 
Asians/Pacific Islanders who bear a disproportionately high burden of this disease but for whom 
less data is available.  (LIU, SIMIN  R01 DK062290) 
 
Estrogens and Insulin Resistance in Women:  Estrogen status in premenopausal women may 
protect against fat-induced insulin resistance.  This study will use two different approaches to 
test the hypothesis that men and non-hormonally-replaced postmenopausal women are 
vulnerable to fat-induced insulin resistance, while adequately estrogenized women are protected.  
The investigators will also conduct studies with both human participants and mouse models to 
determine whether estrogenization protects women from the insulin resistance induced by 
obesity and aging, including experiments aimed at identifying cellular mechanisms for these 
protective effects of estrogens.  The investigators will also seek to determine whether the fat cell 
secreted protein ACRP3O (adiponectin) is modulated by estrogen status, and whether the insulin 
sensitizing effects of ACRP3O are responsible for the estrogen induced protection from insulin 
resistance.  Findings from these studies could have significant implications concerning the 
mechanisms of insulin resistance as well as the treatment and possibly prevention of this 
disorder.  (OLEFSKY, JERROLD  R01 DK061964) 
 
Complications of Diabetes 
Cardiac Risk Factors in Hispanics with Type 2 Diabetes:  Cardiovascular disease (CVD) is the 
most common cause of both morbidity and mortality in people with type 2 diabetes.  Diabetic 
women have been shown to have a comparable incidence of CVD mortality with diabetic men, 
regardless of age.  Apparently, the “protective” effects of estrogen observed in non-diabetic 
women are not observed in diabetic women.  Hispanics have shown an increasing incidence rate 
of CVD that is nearly all accounted for by diabetes.  Hispanic women with poorly controlled 
type 2 diabetes have been found to have a more atherogenic lipid profile than Hispanic diabetic 
and non-diabetic men.  If close control of blood glucose restores the gender differences in CVD 
risk factors, this study could have great implications regarding the treatment of diabetic women.  
(AVILES-SANTA, MAINES  K08 DK02606) 

                                                 
d National Institute of Diabetes and Digestive and Kidney Diseases. National Diabetes Statistics fact sheet: general 
information and national estimates on diabetes in the United States, 2000. Bethesda, MD:  U.S. Department of 
Health and Human Services, National Institutes of Health, 2002. 
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Obesity 
Weight Control in Peri- and Early Postmenopausal Women:  Obesity is a preventable condition 
that contributes significantly to morbidity and mortality.  This study is assessing the 
effectiveness of a modest lifestyle intervention program on preventing gains in body weight, 
whole body adipose tissue mass, and abdominal adipose tissue during a two-year period in 
perimenopausal and early postmenopausal women who are at risk for obesity.  The results of this 
project may provide valuable information regarding lifestyle programs that may assist women in 
controlling body weight at a time when weight gain is common.  (RACETTE, SUSAN B.  R01 
DK057461) 
 
Menopause Effect on Obesity, Energy Balance and Insulin:  Menopause has been associated with 
changes in body composition and increased cardiovascular risk factors in Caucasian women, 
although less information is available on the effects of menopause in African American women.  
The overall goal of this study, the Healthy Transitions Study, is to assess the influence of 
menopause on body composition and fat distribution, and to determine mechanisms that may 
influence body fat changes, in a cohort of Caucasian and African American women.  Since health 
statistics for African American women are significantly worse than for the U.S. Caucasian 
population, understanding the effects of menopause on risk factors in African American women 
is of great public health significance.  The researchers have reported on data from this study 
indicating that ethnic differences in energy expenditure and the intake of certain nutrients may 
influence the effect of menopausal transition on obesity in African American womene.  
(LOVEJOY, JENNIFER  R01 DK050736) 
 
Profile-Based, Internet-Linked, Obesity Prevention Trial:  The increasing prevalence of obesity 
and its co-morbidities and the limited success of previous weight loss/maintenance interventions 
argue for the need for new approaches to prevent obesity.  Perimenopausal women are at high-
risk to develop overweight and obesity.  This trial is developing and testing an innovative 
individualized weight loss/maintenance program for overweight perimenopausal women, driven 
by frequent assessment of the subject’s biopsychosocial profiles--allowing timely intervention 
response to individual needs.  The intervention is delivered through extensive use of new 
communication technologies--primarily an Internet-CD-ROM package--which have been largely 
unexplored in behavioral and biological research.  The Internet technology represents a 
potentially low cost and effective means for providing the continuous education, encouragement 
and social support to foster sustained behavior change and weight loss/maintenance.  (GOING, 
SCOTT B.  R01 DK057453) 
 
Sex Steroid, HPA Regulation, and Fat Patterning:  Central (visceral) obesity contributes to an 
excess risk of diabetes, dyslipidemia, and death from coronary heart disease in women.  Women 
typically express central obesity during menopause but the mechanisms causing this change in 
fat distribution are poorly understood.  This investigator has been investigating a possible role 
for estrogen regulation of the hypothalamic-pituitary-adrenal (HPA) axis in the expression of 

                                                 
e Lovejoy JC, Champagne CM, Smith SR, de Jonge L, and Xie H.  Ethnic differences in dietary intakes, physical 
activity, and energy expenditure in middle-aged, premenopausal women: the Healthy Transitions Study.  Am J Clin 
Nutr. 74:90-5, 2001. 
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visceral obesity in postmenopausal women.  One aim of this study is to complete a pilot study 
and to test the ability of estrogen to decrease HPA activity and cortisol levels on a prospective 
basis in postmenopausal women.  These studies will provide pilot data for studies of estrogen 
regulation of the HPA axis activity and subsequent changes in body fat distribution in women 
transitioning through the menopause.  (PURNELL, JONATHAN  R03 DK061996) 
 
Look AHEAD (Action for Health in Diabetes):  This multicenter, randomized clinical trial will 
examine the effects of a lifestyle intervention program designed to promote weight loss through 
reduced calorie intake and regular exercise in approximately 5,000 volunteers.  Look AHEAD 
will examine how the lifestyle intervention affects heart attack, stroke, and cardiovascular-related 
death in people with type 2 diabetes--the disease most affected by overweight and obesity.  The 
study will recruit individuals between 45 and 75 years of age with type 2 diabetes, who are 
classified as overweight or obese.  Equal numbers of men and women will be enrolled and at 
least 33 percent of the participants will come from ethnic minority groups.  Look AHEAD is 
collecting self-report data on women's health, including questions about history of pregnancies, 
use of hormone medication, and menopausal status.  This study has already enrolled 80 percent 
of the study participants, and expects to meet its recruitment goals.  Other sponsoring institutes 
and organizations for Look AHEAD include the National Heart, Lung, and Blood Institute 
(NHLBI), National Institute of Nursing Research (NINR), the ORWH, the National Center for 
Minority Health and Health Disparities (NCMHD), and the Centers for Disease Control and 
Prevention (CDC). http://www.niddk.nih.gov/patient/SHOW/lookahead.htm 
 
Endocrinology 
Pathogenesis and Therapy of Autoimmune Thyroid Disease:  Autoimmune thyroid disease 
(AITD) affects at least six percent of all women in their lifetime, and more than ten percent of 
older women.  This research program aims to understand the causes of human autoimmune 
thyroid disease, the mechanisms involved in controlling the immune response, and if possible, to 
develop preventive or therapeutic measures based on the immunology of the disease.  
(DEGROOT, LESLIE J.  R01 DK027384) 
 
Menopause, IDDM and Autoimmunity--The FAD Study:  The Familial Autoimmune and 
Diabetes (FAD) Study has shown that the prevalence of Hashimoto’s thyroiditis is higher among 
adult women with type 1 diabetes than their non-diabetic sisters or mothers.  These findings 
suggest that one’s ability to maintain immunological self-tolerance may be lost prematurely 
among women with type 1 diabetes.  This may also reflect one of the many chronic 
complications that occur at an early age among affected individuals.  It is expected that other 
indicators of advanced biological age may be common among women with type 1 diabetes.  Self-
report data from the FAD study supports this hypothesis.  The mean age at menopause for 
women with type 1 diabetes was nearly ten years younger than that for their non-diabetic sisters.  
This appears to be the first formal report of an association between type 1 diabetes and early 
menopause in the literature.  Moreover, the public health importance of these data, which must 
be confirmed, is enormous.  Given the high incidence of cardiovascular disease and other 
complications known to be associated with long-term diabetes, an early natural menopause is 
likely to exacerbate the risk of myocardial infarction among young women with type 1 diabetes.  
This study will validate the extremely important finding that menopause occurs at a significantly 
younger age among type 1 diabetic women when compared to non-diabetic women.  It will also 
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evaluate the potential differences in menstrual bleeding patterns, menopausal symptomatology 
and the determinants of age at menopause among type 1 diabetic compared to non-diabetic 
women.  In addition, the study will evaluate the effect of the menopause transition on major 
cardiovascular disease risk factors and risk of autoimmune thyroid disease among type 1 diabetic 
compared to non-diabetic women.  These researchers recently reported the first set of natural 
history data for the menstrual cycle across all ages of women with type 1 diabetes, which reveals 
a significant increase in menstrual cycle disturbances before age 30 in these womenf.  
(DORMAN, JANICE S.  R01 DK044590) 
 
Bone Loss and Osteoporosis 
Role of IL-6 and Estrogen in PTH-Induced Bone Resorption:  Osteoporosis affects 
approximately 10 million persons in the U.S., 80 percent of whom are womeng.  Both preventive 
and improved treatment strategies are needed to staunch current disease and reduce women’s 
vulnerability to this disorder, which rises dramatically post-menopause.  Considerable attention 
has focused recently on understanding the cellular mechanisms by which bone loss (resorption) 
occurs in osteoporosis.  Evidence indicates that parathyroid hormone (PTH) has an important 
role in mediating this phenomenon.  The goal of this study is to further delineate the role of the 
cytokine interleukin-6 (IL-6) in mediating the resorptive effects of PTH in vivo, and to continue 
to investigate the hypothesis that the increased skeletal sensitivity to PTH in the estrogen-
deficient state is mediated by augmented PTH-induced IL-6 production.  The study will include 
an investigation of the newly formed hypothesis that observed racial differences in the resorptive 
response to PTH infusion in postmenopausal women are due to differential PTH-induced 
increases in the production of pro-resorptive cytokines.  (MASIUKIEWICZ, URSZALA  R03 
DK061674) 
 
Pathophysiology of PTH-related Protein (1-36) in Humans:  Current treatments for osteoporosis 
focus almost exclusively on agents that inhibit bone resorption.  PTH mediates bone formation as 
well as bone resorption, and in clinical studies has shown promise as an osteoporosis treatment.  
Recent studies have demonstrated that human parathyroid hormone-related protein (PTHrP(1-
36)) has many properties similar to PTH, can be safely administered to humans, and appears 
from preliminary clinical results to be a pure anabolic agent for the treatment of postmenopausal 
osteoporosis when administered to women on estrogen therapy.  The overall goal of this study is 
to determine whether PTHrP(1-36) is indeed a potent anabolic skeletal agent in humans, if its 
anabolic effects are maintained in the absence of estrogen supplementation, and if it is similar to, 
or perhaps superior to, PTH in the treatment of osteoporosis.  Findings from these studies could 
result in a better understanding of the therapeutic potential of PTHrP(1-36).  (STEWART, 
ANDREW F.  R01 DK051081) 
 
Vitamin K and Bone Turnover in Postmenopausal Women:  Accumulating data suggest that 
vitamin K (K) insufficiency may contribute to osteoporosis development by causing by causing 
increased bone turnover. However, currently available data do not permit definitive conclusions 
to be drawn regarding a role of K in bone metabolism.  The goal of this study is to clarify the 
role of K insufficiency in skeletal health through a prospective, randomized, double-blind, 
                                                 
f Strotmeyer ES, Steenkiste AR, Foley TP Jr, Berga SL, and Dorman JS.  Menstrual cycle differences between 
women with type 1 diabetes and women without diabetes.  Diabetes Care 26:1016-21, 2003.  
g National Osteoporosis Foundation  http://www.nof.org/osteoporosis/stats.htm.  Accessed August 19, 2003. 
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placebo controlled trial of K1 supplementation in 226 postmenopausal women.  Several 
measures of skeletal turnover will be used to assess the effect of K supplementation on this 
phenomenon.  Findings from this study could help inform recommendations for K 
supplementation as part of measures to prevent osteoporosis.  (BINKLEY, NEIL C.  R01 
DK058363) 
 
Urinary Tract Health  
Risk Factors for Urinary Tract Infections in Postmenopausal Women:  Urinary tract infections 
(UTI) are one of the most common infections in women.  Research on the epidemiology and 
etiology of UTI has concentrated on two groups of women--the young and healthy and the 
elderly and debilitated.  In younger women, general debility, voiding problems, diabetes, and 
possibly estrogen deficiency are risk factors.  Less is known about risk factors for UTI in women 
soon after menopause.  This project has been prospectively evaluating the incidence of acute UTI 
and assessing risk factors for this problem in a cohort of postmenopausal women.  The primary 
aims of the study have been to learn the relative effects of diabetes, postmenopausal estrogens, 
urinary incontinence or increased post-void residual urine, and sexual activity on the risk of UTI.  
This group has reported that diabetes under pharmacologic treatment is associated with increased 
risk of clinically apparent UTI in postmenopausal womenh.  A new study using this cohort 
(H2O2-Producing Lactobacilli And Postmenopausal UTI) is examining whether changes in the 
vaginal bacterial flora predispose to UTI in postmenopausal women and how various factors, 
such as diabetes and estrogen therapy, affect the vaginal flora.  (FIHN, STEPHAN D.  R01 
DK041341; GUPTA, KALPANA  K23 DK2660) 
 
Risk Factors for Urinary Incontinence in Women:  This study will capitalize on the availability 
of two large prospective studies of women aged 37-85 years, to examine the epidemiology of 
urinary incontinence (UI) across varying age groups.  The investigators plan to examine 
prospectively, through comprehensive questionnaires, the relation of reproductive characteristics, 
menopause, body weight and physical activity, and hormonal factors to the incidence of UI, to 
different types of UI (urge, stress, or mixed incontinence), to its severity, its progression, and to 
its impact on women s daily lives.  The investigation will utilize the Nurses Health Study and the 
Nurses Health Study II, observational studies of 121,701 and 116,678 female nurses, 
respectively.  These two existing cohorts provide a cost-efficient basis for conducting a 
prospective study of UI, allowing better understanding of the epidemiology of UI, and 
identification of preventive strategies. In addition, the establishment of these cohorts for studying 
incontinence will allow future investigations of many other issues, such as the effect of diet and 
various lifestyle habits.  (GRODSTEIN, FRANCINE  R01 DK062438) 
 
Behavior and Stimulation Therapy for Stress Incontinence:  Urinary incontinence in the elderly 
is a major problem with significant medical, psychological and social consequences.  Previous 
research on stress incontinence has demonstrated that behavioral interventions and electrical 
stimulation are effective for many individuals.  However, it is clear that no one method has been 
100 percent effective and may have disadvantages.  The broad objective of this study was to 
improve the treatment of stress incontinence by improving the efficacy of individual treatment 
modalities, by combining treatments that may have additive effects and by studying further the 
                                                 
h Boyko EJ, Fihn SD, Scholes D, Chen CL, Normand EH, Yarbro P.  Diabetes and the risk of acute urinary tract 
infection among postmenopausal women.  Diabetes Care 25:1778-83, 2002. 
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mechanisms by which therapies reduce incontinence.  This research group recently reported 
results from this study demonstrating that pelvic floor electrical stimulation did not increase the 
effectiveness of a comprehensive behavioral program for women with stress incontinencei.  
(GOODE, PATRICIA S.  R01 DK049472) 
 
Urinary Incontinence Treatment Network (UITN):  About 13 million Americansj, most of them 
women, suffer from urinary incontinence, a problem often associated with pregnancy, childbirth, 
menopause, and aging.  The UITN was established in 1999 in collaboration with the NICHD and 
with support from the ORWH.  The purpose of the UITN is to establish a group of collaborating 
investigators who will conduct long-term studies, including clinical trials, of the most commonly 
used surgical, pharmacological, and behavioral approaches to the management of urinary 
incontinence in women diagnosed with stress and mixed incontinence.  The first protocol 
implemented by the UITN is a randomized controlled clinical trial of two surgical procedures 
commonly used to treat women with stress urinary incontinence, the sling and Burch procedures.  
This ongoing study and other assessments will provide both physicians and patients with 
important information necessary to make well-informed decisions about the best treatment 
options.  http://www.niddk.nih.gov/fund/divisions/kuh/UITI.htm 
 
 
  
 
 
 
 
 
 
 
 
 

                                                 
i Goode PS, Burgio KL, Locher JL, Roth DL, Umlauf MG, Richter HE, Varner RE, and Lloyd LK.  Effect of 
behavioral training with or without pelvic floor electrical stimulation on stress incontinence in women: a randomized 
controlled trial.  JAMA 290:345-52, 2003.  
j Urinary Incontinence in Adults: Acute and Chronic Management. Clinical Practice Guideline No. 2, 1996 Update. 
Rockville, MD: Agency for Health Care Policy and Research (AHCPR), DHHS; March 1996. AHCPR publication 
96-0682. 
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INVESTIGATOR INSTITUTION 

1RO1DA01356 NATURAL HISTORY OF 
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MEDICAL CENTER 
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National Institute of Environmental Health Sciences 
 

Menopause Related Grants 
 

Grant Number Title Principle Investigator Institution 

5R01ES007171 
FEMALE REPRODUCTIVE 
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EXPOSURE ESKENAZI, BRENDA 

UNIV OF 
CALIFORNIA 
BERKELEY 

2P42ES007384 
NEUROPHYSIOLOGIC 
DYSFUNCTION, LEAD 
MOBILIZATION, AND 
MENOPAUSE 

BERKOWITZ, 
GERTRUD 

MOUNT 
SINAI 
SCHOOL OF 
MEDICINE 
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5R01ES008979 
ENVIRONMENTAL EPOXIDES—
MECHANISMS OF 
OVOTOXICITY HOYER, PATRICIA 

UNIV OF 
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AND 
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HOSPITAL 

1Z01ES049025 CAUSES AND CONSEQUENCES 
OF EARLY MENOPAUSE COOPER, GLINDA  

1Z01ES04926 
MENSTRUAL & REPRODUCTIVE 
RISK FACTORS FOR CANCER & 
CHRONIC DISEASE COOPER, GLINDA 

 

1Z01ES049023 
HORMONAL AND 
ENVIRONMENTAL FACTORS 
FOR SLE COOPER, GLINDA 

 

1Z01ES049003 ENVIRONMENTAL EFFECTS ON 
FERTILITY BAIRD, DONNA 

 
 

1Z01ES100490 
STATISTICAL CONSULTING 
SERVICE: EPIDEMIOLOGICAL 
RESEARCH 

PEDDADA, SHYAMAL 
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n 
im

pl
ic

at
ed

 in
 th

e 
pa

th
ol

og
y 

of
 A

lz
he

im
er

’s
 d

is
ea

se
, t

he
 re

su
lts

 o
f t

he
se

 
st

ud
ie

s c
ou

ld
 le

ad
 to

 im
pr

ov
ed

 tr
ea

tm
en

ts
 fo

r t
hi

s a
nd

 o
th

er
 m

em
or

y 
di

so
rd

er
s a

ss
oc

ia
te

d 
w

ith
 n

or
m

al
 a

nd
 p

at
ho

lo
gi

ca
l a

gi
ng

 p
ro

ce
ss

es
. 
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G
ol

d,
 P

hi
lip

 W
 

Th
e 

N
eu

ro
bi

ol
og

y 
of

 M
aj

or
 

D
ep

re
ss

io
n 

IR
P 

D
ep

re
ss

io
n 

m
ay

 b
e 

a 
m

aj
or

 ri
sk

 fa
ct

or
 fo

r o
st

eo
po

ro
si

s a
nd

 a
bn

or
m

al
ly

 
el

ev
at

ed
 st

re
ss

 h
or

m
on

e 
le

ve
ls

 m
ay

 c
on

tri
bu

te
 to

 b
on

e 
lo

ss
.  

Th
is

 st
ud

y 
w

ill
 

de
te

rm
in

e 
w

he
th

er
 w

om
en

 w
ith

 m
aj

or
 d

ep
re

ss
io

n 
lo

se
 b

on
e 

m
as

s a
t a

 fa
st

er
 

ra
te

 th
an

 w
om

en
 w

ith
ou

t d
ep

re
ss

io
n.

  T
hi

s s
tu

dy
 w

ill
 a

ls
o 

de
te

rm
in

e 
if 

th
e 

dr
ug

 a
ld

en
dr

on
at

e 
(F

os
am

ax
) c

an
 m

ai
nt

ai
n 

or
 in

cr
ea

se
 b

on
e 

m
as

s i
n 

pr
em

en
op

au
sa

l w
om

en
 w

ith
 m

aj
or

 d
ep

re
ss

io
n 

an
d 

os
te

op
or

os
is

.  
It 

is
 h

op
ed

 
th

at
 th

es
e 

st
ud

ie
s w

ill
 le

ad
 to

 th
e 

de
ve

lo
pm

en
t o

f p
re

ve
nt

iv
e 

tre
at

m
en

ts
 fo

r 
th

e 
in

cr
ea

se
d 

bo
ne

 lo
ss

 ty
pi

ca
lly

 se
en

 in
 m

en
op

au
sa

l, 
de

pr
es

se
d 

w
om

en
.  
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H
er

nd
on

, J
am

es
 G

 
Se

le
ct

iv
e 

Es
tro

ge
n 

M
od

ul
at

or
s 

an
d 

C
og

ni
tio

n 

Em
or

y 
U

ni
ve

rs
ity

 
Th

is
 a

pp
lic

at
io

n 
ex

am
in

es
 th

e 
ef

fe
ct

s o
f s

el
ec

tiv
e 

es
tro

ge
n 

re
ce

pt
or

 
m

od
ul

at
or

s (
SE

R
M

s)
 o

n 
co

gn
iti

ve
 fu

nc
tio

n 
in

 rh
es

us
 m

on
ke

ys
 a

nd
 

co
m

pa
re

s c
og

ni
tiv

e 
ef

fe
ct

s w
ith

 e
ff

ec
ts

 o
n 

br
ai

n 
ac

tiv
ity

 u
si

ng
 P

ET
 

im
ag

in
g.

  S
tu

di
es

 w
ill

 e
xa

m
in

e 
w

he
th

er
 th

e 
SE

R
M

s t
am

ox
ife

n 
an

d 
ra

lo
xi

fe
ne

 m
im

ic
 o

r a
nt

ag
on

iz
e 

th
e 

ef
fe

ct
s o

f e
st

ro
ge

n 
in

 a
tte

nt
io

n,
 o

bj
ec

t 
re

co
gn

iti
on

 m
em

or
y,

 sp
at

ia
l m

em
or

y,
 a

nd
 w

or
ki

ng
 m

em
or

y 
ta

sk
s i

n 
ov

ar
ie

ct
om

iz
ed

 fe
m

al
e 

m
on

ke
ys

.  
R

es
ul

ts
 fr

om
 th

es
e 

st
ud

ie
s m

ay
 h

el
p 

to
 

cl
ar

ify
 th

e 
ef

fe
ct

s o
f e

st
ro

ge
n 

re
ce

pt
or

 li
ga

nd
s o

n 
co

gn
iti

on
 a

nd
 to

 id
en

tif
y 

br
ai

n 
re

gi
on

s w
ho

se
 a

ct
iv

ity
 is

 se
le

ct
iv

el
y 

m
od

ifi
ed

 b
y 

SE
R

M
s d

ur
in

g 
pe

rf
or

m
an

ce
 o

f a
 le

ar
ni

ng
 ta

sk
.  

Th
es

e 
st

ud
ie

s m
ay

 p
ro

vi
de

 u
se

fu
l 

in
fo

rm
at

io
n 

on
 th

es
e 

po
te

nt
ia

l a
lte

rn
at

iv
es

 to
 h

or
m

on
e 

re
pl

ac
em

en
t t

he
ra

py
. 
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H
or

va
th

, T
am

as
 L

 
G

on
ad

al
 

St
er

oi
d 

R
eg

ul
at

io
n 

of
 

th
e 

B
io

lo
gi

ca
l 

C
lo

ck
 

Y
al

e 
U

ni
ve

rs
ity

 
Th

e 
lo

ng
-te

rm
 g

oa
l o

f t
hi

s r
es

ea
rc

h 
is

 to
 e

xa
m

in
e 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

ho
rm

on
e 

le
ve

ls
, c

irc
ad

ia
n 

fu
nc

tio
n,

 a
nd

 b
eh

av
io

r, 
an

d 
to

 d
et

er
m

in
e 

if 
ho

rm
on

es
 re

gu
la

te
 th

e 
ac

tiv
ity

 o
f t

he
 b

io
lo

gi
ca

l c
lo

ck
.  

In
 p

ar
tic

ul
ar

, t
he

 
fo

cu
s i

s o
n 

es
tro

ge
n 

re
gu

la
tio

n 
of

 c
el

ls
 in

 th
e 

su
pr

ac
hi

as
m

at
ic

 n
uc

le
us

 a
nd

 
la

te
ra

l g
en

ic
ul

at
e 

nu
cl

eu
s. 

 T
he

 re
su

lts
 o

f t
he

se
 e

xp
er

im
en

ts
 w

ill
 re

ve
al

 th
e 

m
ec

ha
ni

sm
s v

ia
 w

hi
ch

 h
or

m
on

al
 si

gn
al

s c
an

 re
gu

la
te

 c
om

po
ne

nt
s o

f t
he

 
bi

ol
og

ic
al

 c
lo

ck
.  

Th
e 

fin
di

ng
s w

ill
 p

ro
vi

de
 n

ew
 in

si
gh

ts
 in

to
 th

e 
et

io
lo

gy
 o

f 
di

sc
om

fo
rti

ng
 sy

m
pt

om
s o

f m
en

op
au

se
, i

nc
lu

di
ng

 m
oo

d 
sw

in
gs

, s
le

ep
 

di
so

rd
er

s, 
an

d 
ho

t f
la

sh
es

, a
ll 

of
 w

hi
ch

 a
re

 ti
gh

tly
 c

ou
pl

ed
 to

 th
e 

ac
tiv

ity
 o

f 
th

e 
bi

ol
og

ic
al

 c
lo

ck
. 
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Je

nn
es

, L
ot

ha
r H

 
N

eu
ro

en
do

cr
in

e 
M

ec
ha

ni
sm

s 
of

 
R

ep
ro

du
ct

iv
e 

A
gi

ng
  

U
ni

ve
rs

ity
 

of
 K

en
tu

ck
y 

Th
e 

ov
er

al
l g

oa
ls

 o
f t

hi
s r

es
ea

rc
h 

ar
e 

to
 d

et
er

m
in

e 
th

e 
ch

an
ge

s t
ha

t o
cc

ur
 in

 
th

e 
br

ai
n 

du
rin

g 
re

pr
od

uc
tiv

e 
ag

in
g 

an
d 

to
 re

ve
al

 th
e 

un
de

rly
in

g 
m

ec
ha

ni
sm

s t
ha

t c
au

se
 a

 g
ra

du
al

 d
ec

lin
e 

in
 th

e 
re

gu
la

rit
y 

of
 th

e 
es

tro
us

 
cy

cl
e,

 fo
llo

w
ed

 b
y 

a 
co

m
pl

et
e 

ce
ss

at
io

n 
of

 c
yc

lic
ity

 a
du

lt 
fe

m
al

e 
ra

ts
.  

Th
e 

pr
op

os
ed

 st
ud

ie
s w

ill
 p

ro
vi

de
 c

om
pr

eh
en

si
ve

 in
fo

rm
at

io
n 

on
 th

e 
ch

an
ge

s 
th

at
 o

cc
ur

 in
 th

e 
re

gu
la

to
ry

 in
pu

t t
o 

th
e 

go
na

do
tro

pi
n-

re
le

as
in

g 
ho

rm
on

e 
ne

ur
on

s d
ur

in
g 

re
pr

od
uc

tiv
e 

ag
in

g 
an

d 
w

ill
 d

et
er

m
in

e 
if 

es
tra

di
ol

 c
au

se
s 

th
es

e 
ch

an
ge

s. 
  

K
23

M
H

66
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8 
Jo

ff
e,

 H
ad

in
e 

 
Ph

ys
io

lo
gy

 o
f 

Es
tro

ge
n’

s 
M

oo
d 

Ef
fe

ct
 in

 
M

en
op

au
sa

l 
W

om
en

  

M
as

sa
ch

us
et

ts
 

G
en

er
al

 
H

os
pi

ta
l  

M
en

op
au

se
 is

 u
ni

ve
rs

al
 in

 w
om

en
, a

nd
 d

ep
re

ss
iv

e 
di

so
rd

er
s o

cc
ur

 in
 1

0%
 

of
 p

er
im

en
op

au
sa

l w
om

en
. T

hi
s p

ro
je

ct
 w

ill
 d

is
se

ct
 th

e 
m

ec
ha

ni
sm

s b
y 

w
hi

ch
 e

st
ro

ge
n 

re
pl

ac
em

en
t t

he
ra

py
 (E

R
T)

 tr
ea

ts
 d

ep
re

ss
io

n 
in

 m
en

op
au

sa
l 

w
om

en
. W

e 
hy

po
th

es
iz

e 
th

at
 E

R
T 

im
pr

ov
es

 m
oo

d 
by

 a
 d

ire
ct

 C
N

S 
ef

fe
ct

, 
ra

th
er

 th
an

 b
y 

si
m

pl
y 

tre
at

in
g 

ho
t f

lu
sh

es
 a

nd
 sl

ee
p 

di
sr

up
tio

n.
 A

 
ph

ys
io

lo
gi

c 
in

te
rv

en
tio

n 
st

ud
y 

w
ill

 c
om

pa
re

 th
e 

m
oo

d 
ef

fe
ct

 o
f E

R
T 

w
ith

 
th

at
 o

f a
 h

yp
no

tic
 a

ge
nt

 in
 d

ep
re

ss
ed

 p
er

im
en

op
au

sa
l w

om
en

. T
he

 d
ire

ct
 

ne
ur

om
od

ul
at

or
y 

ef
fe

ct
 o

f E
R

T 
on

 m
oo

d 
w

ill
 b

e 
un

m
as

ke
d 

by
 c

on
tro

lli
ng

 
fo

r E
R

T'
s e

ff
ec

t o
n 

sl
ee

p.
 P

ol
ys

om
no

gr
ap

hi
c 

(P
SG

) s
tu

di
es

 w
ill

 b
e 

us
ed

 to
 

ex
pl

or
e 

ch
an

ge
s i

n 
sl

ee
p 

ar
ch

ite
ct

ur
e 

th
at

 o
cc

ur
 w

ith
 E

R
T 

an
d 

th
e 

hy
pn

ot
ic

 
ag

en
t z

ol
pi

de
m

. T
hi

s s
tu

dy
 w

ill
: (

1)
 id

en
tif

y 
th

e 
el

em
en

ts
 c

rit
ic

al
 to

 
es

tro
ge

n'
s a

nt
id

ep
re

ss
an

t b
en

ef
it;

 (2
) c

ha
ra

ct
er

iz
e 

su
bp

op
ul

at
io

ns
 o

f 
pe

rim
en

op
au

sa
l w

om
en

 w
ho

se
 d

ep
re

ss
io

n 
ca

n 
be

 tr
ea

te
d 

w
ith

 n
on

-h
or

m
on

al
 

th
er

ap
ie

s a
nd

 th
os

e 
w

ho
 re

qu
ire

 tr
ea

tm
en

t w
ith

 E
R

T;
 a

nd
 (3

) d
ef

in
e 

op
tim

al
 

m
an

ag
em

en
t o

f d
ep

re
ss

io
n 

in
 p

er
im

en
op

au
sa

l w
om

en
. 
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tro
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ni

c
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s o
n 

H
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m
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Th

et
a 

R
hy

th
m

 
an

d 
M

em
or

y 

Y
al

e 
U

ni
ve

rs
ity

 
B

as
ed

 o
n 

th
e 

in
di

ca
tio

ns
 th

at
 e

st
ro

ge
n 

ad
m

in
is

tra
tio

n 
ap

pe
ar

s t
o 

im
pr

ov
e 

co
gn

iti
ve

 p
er

fo
rm

an
ce

 in
 su

bj
ec

ts
 w

ith
 A

lz
he

im
er

’s
 D

is
ea

se
 a

nd
 th

e 
co

nf
lu

en
ce

 o
f i

ss
ue

s s
ur

ro
un

di
ng

 e
st

ro
ge

n 
be

ne
fit

s a
nd

 ri
sk

s, 
th

is
 p

ro
po

sa
l 

ai
m

s t
o 

pr
ov

id
e 

m
uc

h 
ne

ed
ed

 in
fo

rm
at

io
n 

co
nc

er
ni

ng
 th

e 
po

te
nt

ia
l 

m
ec

ha
ni

sm
 b

y 
w

hi
ch

 e
st

ro
ge

n 
ex

er
ts

 it
s e

ff
ec

ts
 o

n 
co

gn
iti

ve
 m

ec
ha

ni
sm

s b
y 

in
ve

st
ig

at
in

g 
th

e 
in

di
re

ct
 m

od
ul

at
io

n 
of

 e
st

ro
ge

n’
s e

ff
ec

ts
 in

 th
e 

hi
pp

oc
am

pu
s, 

an
d 

th
er

ef
or

e 
on

 m
em

or
y,

 fr
om

 p
re

-h
ip

po
ca

m
pa

l r
eg

io
ns

 
w

hi
ch

 a
re

 k
no

w
n 

to
 c

on
ta

in
 e

st
ro

ge
n 

re
ce

pt
or

s. 
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Pa
rr

y,
 B

ar
ba

ra
 

M
en

op
au

sa
l 

D
ep

re
ss

io
n:

  
C

hr
on

ob
io

lo
gi

ca
l B

as
is

  

U
ni

ve
rs

ity
 

of
 C

al
ifo

rn
ia

 
Sa

n 
D

ie
go

 

Th
is

 re
se

ar
ch

 p
ro

je
ct

 e
xa

m
in

es
 th

e 
ef

fe
ct

s o
f h

or
m

on
e 

re
pl

ac
em

en
t t

he
ra

py
 

on
 m

oo
d 

an
d 

ci
rc

ad
ia

n 
rh

yt
hm

ic
ity

 in
 h

ea
lth

y,
 n

on
-d

ep
re

ss
ed

 p
os

t-
m

en
op

au
sa

l w
om

en
.  

 S
ub

je
ct

s w
ill

 b
e 

tre
at

ed
 fo

r 8
 w

ee
ks

 w
ith

 e
st

ra
di

ol
, 

es
tra

di
ol

 p
lu

s p
ro

ge
st

er
on

e,
 o

r p
la

ce
bo

.  
Sl

ee
p/

w
ak

e 
pa

tte
rn

s a
nd

 a
ct

iv
ity

 
le

ve
ls

 w
ill

 b
e 

m
on

ito
re

d 
af

te
r o

ne
 m

on
th

 o
f t

re
at

m
en

t. 
 A

t t
he

 e
nd

 o
f t

he
 

tre
at

m
en

t p
er

io
d,

 m
oo

d,
 b

io
lo

gi
ca

l r
hy

th
m

ic
ity

 a
nd

 sy
nc

hr
on

y 
of

 sl
ee

p,
 

ac
tiv

ity
 p

at
te

rn
s, 

te
m

pe
ra

tu
re

, a
nd

 p
la

sm
a 

ho
rm

on
e 

se
cr

et
io

n 
(m

el
at

on
in

 
an

d 
go

na
do

tro
pi

c 
ho

rm
on

es
) w

ill
 b

e 
ev

al
ua

te
d.

  T
he

se
 st

ud
ie

s w
ill

 p
ro

vi
de

 
im

po
rta

nt
 in

si
gh

ts
 in

to
 th

e 
ef

fe
ct

s o
f h

or
m

on
e 

re
pl

ac
em

en
t t

he
ra

py
 o

n 
m

oo
d 

an
d 

be
ha

vi
or

 a
nd

 c
ou

ld
 le

ad
 to

 n
ew

 c
lin

ic
al

 tr
ea

tm
en

t g
ui

de
lin

es
 fo

r 
m

en
op

au
sa

l w
om

en
.  

In
 a

dd
iti

on
, t

hi
s r

es
ea

rc
h 

pr
ov

id
es

 a
 b

as
is

 fo
r f

ut
ur

e 
st

ud
ie

s o
f h

or
m

on
e 

re
pl

ac
em

en
t t

he
ra

py
 o

n 
m

oo
d 

an
d 

ci
rc

ad
ia

n 
rh

yt
hm

s i
n 

de
pr

es
se

d 
m

en
op

au
sa

l w
om

en
. 
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R
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go
n,

 N
at

al
ie

 L
 

ER
T,

 
D

ep
re

ss
io

n,
 

an
d 

C
og

ni
tio

n 
in

 
Po

st
m

en
op

au
s

al
 W

om
en

  

U
ni

ve
rs

ity
 

of
 C

al
ifo

rn
ia

 
Lo

s A
ng

el
es

 

Th
e 

pa
th

og
en

es
is

 o
f l

at
e-

lif
e 

de
pr

es
si

on
 a

nd
 a

nt
id

ep
re

ss
an

t t
he

ra
pe

ut
ic

 
re

sp
on

se
 m

ay
 in

vo
lv

e 
po

st
m

en
op

au
sa

l e
st

ro
ge

n 
de

fic
ie

nc
y.

  E
xi

st
in

g 
da

ta
 

su
gg

es
t t

ha
t e

st
ro

ge
n 

re
pl

ac
em

en
t t

he
ra

py
 (E

R
T)

 in
 p

os
t m

en
op

au
se

 
en

ha
nc

es
 b

ot
h 

m
oo

d 
an

d 
co

gn
iti

ve
 fu

nc
tio

n.
  T

hi
s r

es
ea

rc
h 

w
ill

 e
va

lu
at

e 
se

ro
to

ni
n 

an
d 

co
gn

iti
ve

 fu
nc

tio
ns

 in
 p

os
tm

en
op

au
sa

l d
ep

re
ss

ed
 w

om
en

 
co

m
pa

re
d 

w
ith

 m
at

ch
ed

 p
os

tm
en

op
au

sa
l c

on
tro

ls
 a

nd
 w

ill
 a

ss
es
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NEUROLOGICAL DISORDERS  
AND STROKE  

 
(NINDS) 

 



 

National Institute of Neurological Disorders and Stroke 
Highlights of Menopause-Related Research 

Current July, 2003 
 
 
Molecular Mechanisms of Estrogen Neuroprotection (Wang, K08 NS41342)  
It has been noted that removing ovaries from female rats eliminates stroke protection seen in intact female 
rats, suggesting that female reproductive hormones are neuroprotective.  This study will focus on the 
molecular mechanisms responsible, such as role of estrogen receptors, and how they protect the brain. 
 
Hormone Replacement Therapy and Ischemic Stroke Severity  (Bushnell, K23NS 41929-03)   
Animal studies have shown that estrogen reduces stroke severity, but the impact of hormone replacement 
therapy (HRT) on stroke severity in humans is not known.  This study will seek to determine if there are 
differences in stroke severity and outcome between HRT users and women that are not using HRT, and to 
measure differences in any markers of the coagulation system in the acute stroke period. 
 
Gender Differences in Stroke  (Hurn, P01NS20020) 
Estrogen has been considered to be protective in coronary heart disease, but it is not clear if it is 
a neuroprotectant for females or males.  Preliminary findings in animals indicate that females 
have a better outcome after stroke than males, and that ischemic events can be altered by 
estrogen-priming of the cerebral vasculature and the brain.  The purpose of this study is to 
determine if there are inherent sex-linked injury mechanisms for salvaging brain tissue after an 
ischemic event. 
 
Pharmacologic Plasticity in the Presence of Pain (subproject-Sex Differences and Estrogen 
Dependency of Spinal Cord Analgesia) (Eisenach/Tobin, P01NS41386) Studies have noted differences 
between the sexes in analgesic responses to systematically administered drugs.  Testing has shown that in 
rats and monkeys, there seems to be an estrogen-dependent increase in spinal cholinergic activity in 
females.  This study will further examine in animals and humans, the magnitude and the pharmacology of 
increased sensitivity to cholinoceptive agents in females, and the mechanisms for this sensitivity. 
 
Cerebral Ischemia in the Female (Hurn, R01NS33668) 
Blood flow and energy metabolism in the brain is compromised during an ischemic stroke, 
which can lead to focused or widespread brain damage.  The female hormone estrogen may aid 
in recovery from ischemia.  The purpose of this study is to determine the extent of estrogen’s 
effects on cerebral blood flow, energy metabolism and blood vessel reactivity during and after 
global ischemic stroke in both female and male subjects.  Information derived from these studies 
should improve the current understanding of vascular function in women and address the role of 
estrogen as potential neuroprotective therapy for patients of either sex.  
 
 
Epidemiology and Genetics of Parkinson’s Disease  (Rocca, R01NS33978)   
Men are more likely to develop Parkinson’s disease (PD) than pre-menopausal women, but the 
reasons for this gender disparity are not fully understood.  Sex hormones such as estrogen could 
be one factor, since the likelihood of developing Parkinson’s disease increases for women after 
menopause.  In addition, postmenopausal women with PD improve with estrogen replacement 
therapy.  These observations suggest that estrogen might influence the survival of the dopamine-
containing neurons that degenerate in PD. 
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In this study, the investigators will sample 800 Parkinson’s disease (PD) patients and 800 PD-
free control subjects.  Study participants will be asked about tobacco, coffee and alcohol use.  
Women will be assessed for estrogen replacement therapy after menopause and other 
reproductive and estrogen-related factors.  The case-control study may confirm preliminary 
findings on the role of estrogen in PD.   
 
Gender Differences in Cardiac Arrest/CPR (Traystman, R01NS46072)   
Despite four decades of research on cardiac arrest and CPR, clinical outcome remains poor.  Cerebral 
ischemic events occur in both sexes at all ages; however, neurologic and neuropsycholgic evaluations 
between men and women after cardiac arrest have not been examined closely.  Preliminary findings 
indicate that brains of females are better protected from cardiac arrest/CPR than males, and that estrogen 
may be involved with this neuroprotection.  This study will contribute to our understanding of the role of 
estrogen in neuroprotection, and as a possible therapy for patients of either sex. 
 
Neurochemical Mechanisms of Visceral Pain (Traub, R01NS37424)   
This investigator is studying irritable bowel syndrome (IBS) in an animal model.  The long-term goal is to 
examine the effects of estrogen on spinal MNDA receptor-mediated processing of noxious and innocuous 
colorectal stimuli.  Estrogen will be administered to ovariectomized rats to determine if it alters sensory 
processing, and if so, characterize any effects. 
 
Sympathetic Nerve Remodeling in the Adult Uterus  (Smith, R01NS39570)   
Published studies show that sympathetic nerve density of the virgin rat uterus fluctuates 
throughout the estrous cycle.  Nerve density decreases during estrogen administration and mice 
that lack a functional estrogen receptor have uteri that are hyperinnervated.  The grantees will 
design studies to ascertain if raising plasma estrogen will suppress uterine neurotrophic factor 
production. Information gained may have direct applicability to the understanding of 
dysmenorrhea and autonomic dysfunction that occurs in menopause. 
 
Estrogen Modulation of Brain: A-beta Metabolism in vivo  (Gandy, R01NS41017)  
Evidence suggests that estrogen replacement therapy in postmenopausal women appears to 
reduce the risk of Alzheimer’s disease (AD), or delay its onset.  However, the mechanism by 
which estrogen exerts this neuroprotective role is unclear.  The investigators will examine the 
role of estrogen on the release of certain peptides (A-beta) that are aggregated in the brains of 
AD victims.  Guinea pigs, transgenic mice and cell cultures will be used to test agonist and 
antagonist activity on estrogen receptors and regulation and metabolism of the A-beta protein.  
 
Ovarian Steroid Hormones and Hippocampal Plasticity (Levy, R01NS41582) It has been 
observed that estradiol modulates long-term potentiation of certain neural synapses, which may 
result in enhanced memory.  Estradiol also increases excitability of CA1 pyramidal neurons, and 
may cause changes in synaptic plasticity.  Using appropriate testing methods in rats, the 
investigators will characterize the magnitude of the excitability of the hippocampal CA1 region, 
and ascertain if over time, synaptic plasticity is increased.  This study will provide important 
insights for understanding the biological basis for memory problems that can occur with 
menopause. 
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Estrogen and Brain Control of Blood Pressure  (Clark, U54NS41071) The incidence of 
cardiovascular disease in women increases dramatically following menopause, likely triggered 
by estrogen deprivation.  Using a rat model, these studies will investigate whether estrogen 
deprivation results in increased blood pressure, and which estrogen-sensitive neurotransmitter 
systems and regions of the brain produce this cardiovascular effect.  Important new information 
on the protective effects of estrogen on the neural regulation of blood pressure may be gained 
from these studies.  
 
 Hormone Regulation of Pain Perception (Quinones-Jenab, U54NS41073) 
Women generally have lower pain thresholds and are less sensitive to morphine-like analgesics 
than men.  The proposed studies will examine the influence of steroid hormones on pain and 
opioid sensitivity in a female rat model.  The results may provide insight into pain management 
approaches for women utilizing estrogen replacement therapy after menopause.  
 
Evaluation of Novel Epilepsy Treatment Approaches (Rogawski-Z01NS02877)  The 
investigator is examining causes of, and treatment for, catamenial epilepsy, an increase in seizure 
frequency that many women with epilepsy experience near the time of menstruation. 
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NATIONAL INSTITUTE OF  

NURSING RESEARCH   
 

(NINR) 



 

NATIONAL INSTITUTE OF NURSING RESEARCH 
Menopause Related Grants 

FY 2003 
 
 
Biobehavioral Health in Diverse Midlife Women (Lee- NR004259) An NINR investigator  
is describing the bio-psycho-social-cultural health environment of multi-ethnic groups of midlife 
women and the patterns of change over time in biological, psychosocial, and ethnic/cultural 
factors. Findings from this study will assist in understanding the relative contributions of 
women’s physiologic, cultural, and psychological environments to their experiences of 
menopause, an area of research where little is known.  
 
The Study of Women’s Health Across the Nation (SWAN) (Sowers - NR004061) Funded in September 
1994 by NINR and NIA, with support from the ORWH, OBSSR, NICHD, NIMH, NCMHD, and 
NCCAM, SWAN is a multidisciplinary epidemiological study of the natural history of menopause, 
designed to characterize menopause in terms of ovarian aging, risk factors symptoms, cardiovascular risk, 
and bone health in an ethnically diverse sample (African- Americans, Caucasians, Chinese, Hispanics, 
and Japanese). NINR funds the clinical site at the University of Michigan where the investigator is 
examining menopausal related changes in a sample of more than 320 African-American and 220 
Caucasian women age 40-55. Women are being followed longitudinally for changes in such variables as 
joint health, bone density and body composition. This is one of the first epidemiological studies to 
examine the menopausal effects in perimenopausal women of 5 ethnic groups.  
 
Decision Making Regarding Hormone Replacement Therapy (Padonu – NR000132) The investigator is 
developing and testing an educational decision support intervention tailored for use with a community-
based population of low income African-American menopausal women. The intervention is designed to 
support effective decision-making around menopausal health issues and Hormone Replacement Therapy 
(HRT) among African-American women, an emerging area of inquiry.  
 
Exercise and Perimenopausal Symptoms: A Randomized Trial (Li- NR004946). For decades exercise has 
been recommended as a nonpharmacological means of ameliorating perimenopausal associated symptoms 
(PAS). The purposes of this study are to understand the role of exercise in promoting health in 
perimenopausal women and the effect of exercise and its synergistic effect on HRT on PAS in 
perimenopausal women. Study results may provide needed information about the nonpharmacogical 
management of PAS.  
 
Women in Transition: The Crucial Years Before Menopause (Wurzburg- NR004799)  
This multimedia resource targets midlife women in addressing key issues related to perimenopausal 
health and provides solutions and support to help minimize the health risks associated during the midlife 
period. Hosted by Debbie Allen, this two part video recently  
received the Telly Award and the Freddie International Health Media Award.   
 
Home vs. Center Based Weight Loss and Exercise in Menopause (Dennis- NR007738) 
Evidence suggests that multi-faceted obesity treatment promotes the best weight loss outcomes, however 
the most effective site and methods for treatment delivery and follow-up care remain unknown. The 
researchers will test the efficacy of a HOME vs. CENTER-based diet and exercise intervention for 
postmenopausal women. Findings may help to identify best practice care for obese, sedentary, and 
postmenopausal women.   
 
Hormone Replacement Therapy among Women with Disabilities (Becker-NR005051) 
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This study compares factors women with physical disabilities consider when addressing decisions about 
HRT and aspects of decision making. Findings to date show that many women with disabilities do not 
know about HRT effects and would like more tailored information. Provider recommendation and 
willingness to comply with that recommendation was the strongest predictor of HRT use for this 
population. Findings from this research will add to the limited but growing body of knowledge regarding 
the menopausal health needs of disabled women.  
  
Estrogen/Platelet Interaction in Cerebral Ischemia  (Kearney- NR005339). Research shows that 
premenopausal women are at a lower risk for CVD when compared with men. Researchers are clarifying 
the role of exogenous estrogen therapy in ischemic brain injury both mechanistically and according to 
dosage. Findings may help to clarify the role of estrogen as a potential therapy for both genders.  
 
Breast Cancer Survivors: Exercise and Raloxifene (Schwartz- NR05084). Breast cancer survivors are at 
an increased risk for muscle, bone, and cardiovascular complications due to inactivity, menopause, 
chemotherapy and catabolic steroids. The purpose of this research is to test the effects of exercise and 
raloxifene in postmenopausal breast cancer survivors on measures of bone health and quality of life. 
Findings may provide important new information on the health needs of breast cancer survivors. 
 
Heart Disease in Women: Estrogen Effects on Hemodynamics (Sherwood- NR05281). Coronary heart 
disease (CHD), the leading cause of death in women in the U.S., increases rapidly following menopause 
when estrogen levels decline. Researchers are examining the acute effects of estrogen and 
estrogen/progesterone on vascular endothelial function and on peripheral vascular resistance in 
postmenopausal women with a history of CHD. Information derived for this study could enhance our 
understanding of how HRT may alter risk in CHD.  
 
Estrogen, Angina, Activity, and Quality of Life in Women (Missik- NR005245) Given the 
vasoactive effects of estrogen, researchers are testing a model examining the relationship 
between the use of estrogen replacement therapy (ERT) and the frequency and severity of 
angina, daily physical activity, and quality of life of postmenopausal women with cardiac 
disease. Interventions that support the adoption and long-term use of physical activity are sorely 
needed for postmenopausal women with cardiac disease.   
 
Menopause Transition: Biobehavioral Models of Symptoms (Mitchell- NR04141) This 
longitudinal study seeks to characterize biobehavioral outcomes in women throughout 
menopausal transition stages. Findings to date do not support a relationship between ovarian 
hormone changes or menopausal transition and depressed mood, stress, or sexual functioning. 
Results do support a relationship between role burdens, demands of working, health status, 
history of sexual abuse and symptoms, perceived stress, and sexual functioning.     
 
Venlafaxine for Hot Flashes Following Breast Cancer (Carpenter- NR005261) Hot flashes are the most 
severe and prevalent menopausal symptom reported by women with breast caner. Researchers are 
examining the effectiveness and toxicity of sustained release venlafaxine hydrochloride on hot flashes in 
women following treatment for breast cancer.  
Results may provide for new approaches to hot flash management in women following breast cancer 
treatment.  
 
Effect of Hormone Therapy and Raloxifene on Serum Lipids (Roddy- NR007564) This double-
blind clinical trial seeks to compare the short-term effect of Raloxifene or HRT on serum lipids 
and lipoproteins of dyslipidemic postmenopsual women over time. Study findings may provide 
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insights regarding raloxifene as a potential primary prevention alternative for dyslipidemic 
postmenopausal women. 
 
An Internet Study of Migraines in Perimenopausal Women (Moloney- NR005303) This study is 
testing the feasibility and acceptability of an internet based research method to describe the self-
care practices and perceptions of perimenopausal women with migraine headaches. Study 
findings may help to clarify gaps in health care resources for migraine prevention/treatment and 
identify the usefulness of the internet in conducting phenomenological research. 
 
Summary of Findings Relevant to Menopause 
 
Finkelstein JS, Lee M LT, Sowers MF, Ettinger B, Neer RM, Kelsey JL, Cauley JA, Huang MH, 
Greendale GA. (2002) Ethnic variation in bone density in premenopausal and early 
perimenopausal women: effects of anthropometric and lifestyle factors.  Journal of Clinical 
Endocrinology & Metabolism, 87(7): 3057-3067 
 
Primary Question: Is the traditional view that bone density is highest in African-American 
women, next highest in Caucasians, and lowest in Asian women correct if other factors are taken 
into account? 
 
Summary of Findings: The traditional view is only true when bone density is considered 
without adjustment for ethnic variation in factors that have major effects of bone density, 
particularly body weight.  When bone density is adjusted for these factors, it remains highest in 
African-American women and is lowest in Caucasians.  Depending on the skeletal site, adjusted 
bone density in Asian women is either similar to that of African-American or intermediate 
between African-Americans and Caucasians.  These data help explain some of the well-known 
ethnic variations in fracture rates that heretofore have seemed paradoxical. 
 
Mitchell, E.S., & Fugate Woods, N. (2001). Midlife women’s attributions about perceived 
memory changes: Observations from the Seattle Midlife Women’s Health Study. Journal of 
Women’s Health Gender-Based Medicine, 10(4): 351-362.  
 
Primary Question: How do women describe their attributions about memory changes? 
 
Summary of Findings: In a sample of 230 women age 35-55, women identified six attributes 
related to their memory changes, which included getting older, role burden and stress, physical 
health, menstrual cycle changes/hormones, inadequate concentration, and emotional factors. 
Overall, women did not link menstrual cycle of hormone use to most types of memory changes. 
The researchers emphasized the need to clarify whether women’s perceptions of memory 
changes are linked to their performance on cognitive tests. 
 
Randolph, J.F., Sowers, M.F., Gold, E.B., Luborsky, J., Santoro, N., McConnell, D.S., 
Finkelstein, J.S., Korenman, S.G., Matthews, K.A., Sternfeld, B., & Lasley, B. (2003) 
Reproductive Hormones in early menopausal transition: Relationship to ethnicity, body 
size, and menopausal status. Journal of Clinical Endocrinology and Metabolism, 88(4): 1516-
1522.  
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Primary Question:  How do reproductive hormones in the early menopausal transition differ by 
ethnicity, menopausal phase, age, and body composition? 
 
Summary of findings: Serum estradiol and sex hormones-binding globulin levels were lower in 
Japanese and Chinese women than in Caucasians, African-Americans, or Hispanics. Serum 
testosterone levels were lower in Hispanics than in women belonging to the other 4 ethnic 
groups. Serum DHEAS (dehydroepiandrosterone sulfate) levels were higher in Chinese, 
Japanese and Caucasian women than in African-American or Hispanic women. Serum DHEAS 
levels were negatively correlated with age but not menopausal status. There were no ethnic 
differences in serum follicle stimulating hormone levels, but it was highly correlated with 
menopausal status. All hormone concentrations were significantly correlated with body 
composition. 
 
 
Sampselle, C.M., Harris, V., Harlow, S.D., & Sowers, M.F. (2002). Midlife development and 
menopause in African American and Caucasian women. Health Care for Women 
International, 23:351-363.    
 
Primary question: How does the experience of the menopause differ in African-American and 
Caucasian women? 
 
Summary of Findings: Caucasian women were primarily concerned about menopause as it 
altered physical appearance to be less congruent with the societal ideal of youth.  In comparison, 
African-American women viewed menopause as a normal, even welcome part of life.  A 
language of emancipation and awareness of gender-bias were prominent in women’s stories 
regardless of menopausal status or race. 
 
Sowers MF, Pope S, Welch G, Sternfeld B, Albrecht G.  The association of menopause and 
physical functioning in women at mid-life.  Journal of the American Geriatrics Society 
2001;49:1485-1492. 
 
Primary Question: Is limitation of physical functioning in women aged 40-55 years associated 
with the menopausal transition? 
 
Summary of Findings: Even at the relatively early ages of 40-55 years, approximately 20% of 
women self-reported limitation in physical functioning.  Surgical menopause, postmenopause 
and the use of hormones were more frequently observed among women with “some” and 
“substantial” physical limitation, even after adjusting for economic status, age, body mass, index, 
and race/ethnicity. 
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National Institute of Nursing Research 
 

Menopause Related Grants 
 
 

Grant 
Number Title Principle Investigator Institution 

NR007738 HOME vs. CENTER-BASED WEIGHT LOSS
AND EXERCISE IN MENOPAUSE  DENNIS. KAREN UNIVERSITY OF CENTRAL 

FLORIDA 

NR004259 BIOBEHAVIORAL HEALTH IN DIVERSE 
MIDLIFE WOMEN LEE, KATHRYN UNIVERSITY OF CALIFORNIA 

SAN FRANCISCO 

NR005084 BREAST CANCER SURVIVORS: 
EXERCISE AND RALOXIFENE SCHWARTZ, ANNA OREGON HEALTH AND SCIENCE

UNVERSITY  

NR004141 
MENOPAUSE TRANSITION-
BIOBEHAVIORAL MODELS OF 
SYMPTOMS 

WOODS, NANCY UNIVERSITY OF WASHINGTON 

NR000132 DECISION MAKING REGARDING 
HORMONE REPLACEMENT THERAPY PADONU, GEORGIA MICHIGAN STATE UNIVERSITY 

NR004799 WOMEN IN TRANSITION: THE CRUCIAL 
YEARS BEFORE MENOPAUSE 

WURZBURG, 
GERARDINE STATE OF THE ART, INC. 

NR004946 EXERCISE AND PERIMENOPAUSAL 
SYMPTOMS: A RANDOMIZED TRIAL LI, SULING LOYOLA UNIVERSITY OF 

CHICAGO 

NR004061 THE STUDY OF WOMEN'S HEALTH 
ACROSS THE NATION-MICHIGAN SOWERS, MARYFRAN UNIVERSITY OF MICHIGAN AT 

ANN ARBOR 

NR005261 VENLAFAXINE FOR HOT FLASHES 
FOLLOWING BREAST CANCER CARPENTER, JANET VANDERBILT UNIVERSITY 

NR007564 EFFECT OF HORMONE THERAPY AND 
RALOXIFENE ON SERUM LIPIDS RODDY, SHIRLEY UNIVERSITY OF NEBRASKA 

MEDICAL CENTER 

NR005281 HEART DISEASE IN WOMEN: ESTROGEN 
EFFECTS ON HEMODYNAMICS SHERWOOD, ANDREW DUKE UNIVERSITY 

NR005339 ESTROGEN/PLATELET INTERACTION IN 
CEREBRAL ISCHEMIA 

KEARNEY, 
MARGUERITE JOHNS HOPKINS UNIVERSITY 

NR005051 HORMONE REPLACEMENT THERAPY 
AMONG WOMEN WITH DISABILITIES BECKER, HEATHER UNIVERSITY OF TEXAS AUSTIN 

NR005245 ESTROGEN, ANGINA, ACTIVITY AND 
QUALITY OF LIFE IN WOMEN MISSIK, EUGENIA KENT STATE UNIVERSITY @ 

KENT 

NR05303 AN INTERNET STUDY OF MIGRAINES IN 
PERIMENOPAUSAL WOMEN MALONEY, MARGARET EMORY UNIVERSITY 
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ALTERNATIVE MEDICINE 
 

(NCCAM) 
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National Center for Complementary and Alternative Medicine 
 

NIH Research and Other Efforts Related to the Menopausal Transition 
 
The mission of the National Center for Complementary and Alternative Medicine (NCCAM) is 
to explore complementary and alternative healing practices in the context of rigorous science; to 
train CAM researchers; and to disseminate authoritative information to the public and 
professionals.  The list of CAM practices and therapies will change as some are proven to be safe 
and effective and become accepted as "mainstream" healthcare practices.  NCCAM groups CAM 
practices within five major domains: (1) alternative medical systems (i.e., traditional Chinese 
medicine, Naturopathic Medicine, Ayurveda); (2) mind-body interventions, (i.e., meditation, 
biofeedback); (3) biologically-based treatments (i.e., herbal therapies, special diets); (4) 
manipulative and body-based methods (i.e., Chiropractic, massage); and (5) energy therapies 
(i.e., Reiki, Qi gong).  NCCAM conducts and supports basic and applied (clinical) research and 
research training within these five areas. 
 
NCCAM has a strong interest in menopausal health since, according to SWAN survey data, 
almost 50% of menopausal and perimenopausal women had used CAM therapies in the past 
year.  Each year, women spend over $600 million on CAM therapies for menopausal symptoms, 
such as red clover and black cohosh.  In the wake of the Women’s Health Initiative, use of CAM 
products for menopausal symptoms is strongly encouraged by aggressive marketing campaigns, 
and the level of use is likely to increase.  There are several CAM therapies used for menopausal 
symptoms, including botanicals or herbs (i.e., black cohosh, dong quai, and ginseng) and dietary 
phytoestrogens (PE). PE products consist of plant-derived nonsteroidal compounds (isoflavones, 
lignans) with estrogen-like biologic activity. Black cohosh (Actaea racemosa) is one of the most 
widely used herb for the treatment of menopause symptoms. Use within the United States 
originated in indigenous Native American cultures and persists today. Several small studies have 
indicated that black cohosh may decrease menopausal symptoms, including hot flashes. A 
German Commission recommended the use of black cohosh for menopausal symptoms but 
indicated that use should be limited to six months. Further work is needed to verify the efficacy 
of black cohosh in the treatment of menopausal symptoms.  Other herbs, such as dong quai 
(Angelica sinensis), ginseng (Panex ginseng) and red clover (Trifilium pratense) are also used, 
although their effectiveness for menopause has not yet been thoroughly studied. There are 
epidemiological studies that have found fewer cardiac events and hot flashes in postmenopausal 
populations with high soy consumption. A small number of clinical studies have also shown 
lower blood pressure and cholesterol levels in those with increased soy intake (25 g soy 
protein/day). However, findings are equivocal regarding effects on hot flash frequency/severity.    
 
NCCAM supports a range of research projects on menopause, including work at several research 
centers.  Ongoing research on menopause targets several CAM botanical therapies, including 
black cohosh, red clover, soy and other phytoestrogens, as well as the use of non-botanical 
treatments (e.g., therapeutic touch, macrobiotic diet) to deal with a range of symptoms associated 
with menopause, such as hot flashes, osteoporosis, and cognitive and affective problems.  Some 
of these projects will generate fundamental information on the active ingredients and in vivo 
characteristics of botanicals used to treat menopausal symptoms.  Others will generate clinical 
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information on their safety and efficacy.  For example, ongoing basic research is looking at the 
effect of black cohosh extract on human breast tissue and the role of Cimicifuga racemosa as a 
serotonin modulator.  Examples of more clinically oriented ongoing research include a study on 
the impact of phytoestrogens on cognition among menopausal women and an epidemiologic 
study of the influence of soy consumption on menopause in Japan.   
 
The NCCAM-funded Center for CAM Research in Aging and Women’s Health at Columbia 
University in New York is investigating several therapies hypothesized to effect women’s health 
in menopause. Studies include: macrobiotic diet and flax seed effects on estrogens, 
phytoestrogens and fibrinolytic factors, dietary phytoestrogens and bone metabolism, and the 
effects of black cohosh on menopausal hot flashes.  
 
The Center on Botanical Dietary Supplements for Women's Health in Chicago, supported by the 
Office of Dietary Supplements (ODS) and NCCAM, is studying the clinical safety and efficacy 
of botanicals used to treat women's health with particular emphasis on therapies for menopause.  
Projects aim to standardize botanical dietary supplements, to isolate active compounds for 
structure elucidation, and to determine the mechanism(s) of several botanicals used for women's 
health (Vitex agnus-castus [VACS], black cohosh and red clover). In addition, Phase I and Phase 
II clinical trials are underway to determine the efficacy of black cohosh and red clover to 
decrease the frequency and intensity of hot flashes in healthy menopausal women.  Secondary 
end points will determine (i) the efficacy of black cohosh and red clover for the relief of somatic 
symptoms (e.g., insomnia, joint pain and fatigue) in healthy menopausal women; (ii) the efficacy 
of black cohosh and red clover for the relief of sexual dysfunction (e.g., vaginal dryness, pain 
during sex, libido, difficulty in achieving orgasm); (iii) the longer-term (one year) effects and 
possible risks associated with the use of black cohosh and red clover; and (iv) the biochemical 
markers (e.g., lipids, bone turnover, effects on the endometrium) of black cohosh and red clover.   
 
A third ODS/NCCAM-funded Center, the Botanical Center for Age-Related Diseases in Indiana, 
focuses on characterizing active ingredients in botanicals. The emphasis is on determining the 
efficacy of polyphenolic compounds in reducing risk of age-related diseases including 
osteoporosis, cancer, cardiovascular disease, and neurodegeneration.  Specific projects will study 
isoflavones and bone resorption in postmenopausal women, the effects of soy isoflavones on the 
prostate, breast and bone, and soy and estrogen interactions on breast and endometrium markers.   
 

Grant Number PI Name Project Title 
      
1R21AT001102 SAUTER, EDWARD The Effect of Black Cohosh Extract on the Human Breast 
5R21AT000567 KRIKORIAN, ROBERT Phytoestrogens and Cognition in Menopause 
5F31AT000800 BURDETTE, JOANNA Cimicifuga racemosa as a serotonin modulator 
1F31AT001041 MELBY, MELISSA Influence of Soy Consumption on Menopause in Japan 
1P20AT000856 PRESTWOOD, KAREN Exploratory Program Grant for Frontier Medicine 
1F31AT00804 BOOTH, NANCY Biological and Cehmical Activity of Trifolium pratense 
5P50AT000155 FARNSWORTH, NORMAN BOTANICAL DIETARY SUPPLEMENTS FOR WOMEN'S HEALTH 
5P50AT000090 KRONENBERG, FREDI CENTER FOR CAM RESEARCH IN AGING 
1P50AT00477 WEAVER, CONNIE BOTANICAL CENTER FOR AGE-RELATED DISEASES 
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National Center for Research Resources 
Menopause Related Research 

 
The National Center for Research Resources (NCRR) develops and supports critical research 
technologies that underpin health-related research to maintain and improve the health of our 
Nation's citizens.  NCRR supports shared resources, sophisticated instrumentation and 
technology, animal models for study of human disease, clinical research, and research capacity 
building for underrepresented groups. 
 
Through its support of multidisciplinary research, NCRR is uniquely positioned to provide either 
primary research support or provide resource support in partnership with other Institutes or 
Centers to address emerging clinical and basic research needs, such as the study of menopause.  
Expansion of NCRR's present efforts in new biotechnologies and instrumentation, development 
of animal models, and clinical research will foster interdisciplinary collaborations and advance 
NIH's efforts to study menopause.  
 
 
Neither hormone replacement therapy nor vitamin supplements has beneficial effects on 
coronary blood vessel disease 
 
Coronary artery disease is a leading cause of heart attacks and death. The Women's 
Angiographic Vitamin and Estrogen (WAVE) Trial followed 423 postmenopausal women 
between July 1997 and January 2002 in seven clinical centers in the United States and Canada, 
including the Johns Hopkins Bayview Medical Center, with funding from the NCRR. All women 
in the study had at least one coronary artery blocked (stenosis). The trial was designed to 
determine whether hormone replacement therapy (HRT) or antioxidant vitamin supplements, 
alone or in combination, affected the stenosis. Participants took either 0.625 mg per day of 
conjugated equine estrogen (plus 2.5 mg per day of medroxyprogesterone acetate for women who 
had not had a hysterectomy), or matching placebo, and 400 IU of vitamin E twice daily plus 500 
mg of vitamin C twice daily, or placebo. After an average of 2.8 years the coronary disease 
advanced more in the HRT group than in those who took the placebo. There was also a 
worsening of coronary disease in participants who took the vitamins compared with the placebo, 
although this did not reach statistical significance.  In postmenopausal women with coronary 
disease, neither HRT nor antioxidant vitamin supplements provide cardiovascular benefit. 
Instead, a potential for harm was suggested with each treatment. 
 
 
David D. Waters, MD; Edwin L. Alderman, MD; Judith Hsia, MD; Barbara V. Howard, PhD; 
Frederick R. Cobb, MD; William J. Rogers, MD; Pamela Ouyang, MD; Paul Thompson, MD; 
Jean Claude Tardif, MD; Lyall Higginson, MD; Vera Bittner, MD; Michael Steffes, MD, PhD; 
David J. Gordon, MD, PhD; Michael Proschan, PhD; Naji Younes, PhD; Joel I. Verter, PhD. 
Effects of Hormone Replacement Therapy and Antioxidant Vitamin Supplements on Coronary 
Atherosclerosis in Postmenopausal Women. A Randomized Controlled Trial. 
JAMA. 2002;288:2432-2440.  
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Mechanism of increased bone loss after menopause 
 
Loss of bone density after menopause is a well-known risk factor for fractures. The mechanisms 
are known to involve reduced levels of estrogen in the blood that allow increased bone 
breakdown. The cells that make and break down bone are controlled by several locally-acting 
hormones called paracrine mediators, of which RANKL is the final common pathway.  
Researchers at the Mayo Clinic, with support from the NCRR, isolated cells from the bone 
marrow of premenopausal and postmenopausal women who were, or were not, taking an 
estrogen replacement. The marrow cells were tested for RANKL on their surfaces. The surface 
concentration of RANKL per cell was highest in the untreated compared with the estrogen-
treated postmenopausal women and the premenopausal women. These data are consistent with 
the view that an increase in RANKL expression on bone marrow cells is an important 
determinant of increased bone breakdown induced by estrogen deficiency.  This information on 
the cell and molecular biology underlying changes in bone density may lead to future treatments 
to reduce the risk of bone fractures in postmenopausal women. 

Guitty Eghbali-Fatourechi, Sundeep Khosla, Arunik Sanyal, William J. Boyle, David L. Lacey 
and B. Lawrence Riggs. Role of RANK ligand in mediating increased bone resorption in early 

postmenopausal women J. Clin. Invest. 111:1221-1230 (2003). 
 
Walking to control weight 
Obesity is increasingly common and is accompanied by increases in the prevalence of diabetes, 
hypertension and cardiac disease. Exercise is known to contribute to weight loss, but the duration and 
kind of exercise have not been defined. Researchers at the University of Washington Clinical Research 
Center, with funding from the NCRR, participated in a study that sought to determine whether the 
equivalent of three hours of brisk walking per week would affect weight and intra-abdominal body fat. 
The study took the form of a randomized controlled trial (conducted from 1997 to 2001) of 173 sedentary, 
overweight postmenopausal women aged 50 to 75 years who were living in the Seattle area. One group of 
87 women participated in moderate-intensity sports and recreational activity for a mean of 3.5 days/wk for 
176 min/wk. Walking was the most frequently reported activity. After 12 months, the exercisers were an 
average of 1.4 kg lighter than the 86 women who performed only stretching exercises. The exercise group 
also lost about 1.0% of their total body fat. Greater body fat loss was observed with increasing duration of 
exercise. The researchers concluded that regular exercise such as brisk walking results in reduced body 
weight and body fat among overweight and obese postmenopausal women.  

 
Melinda L. Irwin, PhD, MPH; Yutaka Yasui, PhD; Cornelia M. Ulrich, PhD; Deborah Bowen, 
PhD; Rebecca E. Rudolph, MD, MPH; Robert S. Schwartz, MD; Michi Yukawa, MD; Erin 
Aiello, MPH; John D. Potter, MD, PhD; Anne McTiernan, MD, PhD.   Effect of Exercise on 
Total and Intra-abdominal Body Fat in Postmenopausal Women. A Randomized Controlled Trial 
JAMA. 2003;289:323-330.  
 
 

116 



 

NCRR MENOPAUSE RESEARCH RELATED GRANTS – FY 2002 
 
 
GRANT 
NUMBER 

TITLE PRINCIPAL 
INVESTIGATOR 

INSTITUTION 

G12RR003051 ACT 5 III: WOMEN HEALTH: 
MENOPAUSE & HEALTH IN HISPANIC 
WOMEN IN PUERTO RICO 

ROMAGUERA, 
JOSEFINA 

UNIVERSITY OF 
PUERTO RICO MED 
SCIENCES 

G12RR013646 P2: ESTROGEN REPLACEMENT 
THERAPY & NEURON STRUCTURE: 
ALZHEIMERS 

CLAIBORNE, 
BRENDA J 

UNIVERSITY OF 
TEXAS SAN ANTONIO 

K01RR000170 NON HUMAN PRIMATE MODEL OF 
NATURAL MENOPAUSE 
CARDIOVASCULAR DIS 
OSTEOPOROSIS 

HONORE, ERIKA K SOUTHWEST 
FOUNDATION FOR 
BIOMEDICAL RES 

K23RR016067 WOMEN AT HIGH RISK FOR CAD 
AFTER MENOPAUSE: BENEFITS OF 
ERT 

CARR, MOLLY C UNIVERSITY OF 
WASHINGTON 

K23RR016321 POSTMENOPAUSAL HORMONAL 
REPLACEMENT THERAPY 
SYMPATHIC NERVE & HYPERTESION

VONGPATANASIN, 
WANPEN 

UNIVERSITY OF 
TEXAS SW MED 
CTR/DALLAS 

K23RR017043 NEUROBIOLOGICAL EFFECT OF 
LONG-TERM ESTROGEN 
REPLACEMENT 

SMITH, YOLANDA 
R 

UNIVERSITY OF 
MICHIGAN AT ANN 
ARBOR 

M01RR000030 HEART DISEASE IN WOMEN: 
ESTROGEN EFFECTS ON 
HEMODYNAMICS 

SHERWOOD, 
ANDREW 

DUKE UNIVERSITY 

M01RR000032 POST MENOPAUSAL HORMONE 
THERAPY 

GOWER, BARBARA UNIVERSITY OF 
ALABAMA AT 
BIRMINGHAM 

M01RR000034 IMPACT OF ENZYME-INDUCING 
ANTIEPILEPTIC DRUGS ON 
HORMONE REPLACEMENT THERAPY

MCAULEY, JAMES 
W 

OHIO STATE 
UNIVERSITY 

M01RR000036 WASHINGTON UNIVERSITY CLAUDE 
D. PEPPER OAIC. 

HOLLOSZY, JOHN WASHINGTON 
UNIVERSITY 

M01RR000037 FOLLICLE DEVELOPMENT STUDY KLEIN, NANCY UNIVERSITY OF 
WASHINGTON 

M01RR000037 ESTROGENS, BODY FAT AND 
DYSLIPIDEMIA AT MENOPAUSE 

CARR, MOLLY UNIVERSITY OF 
WASHINGTON 

M01RR000037 SLEEP IN OLDER WOMEN: EFFECTS 
OF ESTROGEN 

MOE, KAREN UNIVERSITY OF 
WASHINGTON 

M01RR000037 EXERCISE EFFECTS ON HORMONES 
IN POST-MENOPAUSAL WOMEN 

MCTIERNAN, ANNE UNIVERSITY OF 
WASHINGTON 

M01RR000040 THE EFFECTS OF ESTROGEN AND 
DHEA SUPPLEMENTATION ON 
SERUM LIPIDS, & MUSCLE MASS 

BARNHART, KURT UNIVERSITY OF 
PENNSYLVANIA 

M01RR000040 NMR IMAGING AND STEROLOGIC 
ANALYSIS OF TRABECULAR BONE 

WEHRLI, FELIX UNIVERSITY OF 
PENNSYLVANIA 

M01RR000042 ROLE OF GLUCOSE IN MENOPAUSAL 
HOT FLASHES 

DORMIRE, 
SHARON L 

UNIVERSITY OF 
MICHIGAN AT ANN 
ARBOR 

M01RR000042 SAFETY OF ESTROGENS IN LUPUS 
ERYTHEMATOSUS NATIONAL 
ASSESSMENT (SELENA) 

MCCUNE, WILLIAM 
J 

UNIVERSITY OF 
MICHIGAN AT ANN 
ARBOR 
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M01RR000042 EFFECT OF TRANSDERMAL 
ESTROGEN & ORAL ISOFLAVONE ON 
SEX HORMONE-BINDING GLOBULIN 

LEE, CATHY C UNIVERSITY OF 
MICHIGAN AT ANN 
ARBOR 

M01RR000042 THE ROLE OF HYPOTHALAMIC 
AGING IN MENOPAUSE 

REAME, NANCY E UNIVERSITY OF 
MICHIGAN AT ANN 
ARBOR 

M01RR000042 AGE AND MENOPAUSE EFFECTS ON 
INDICATORS OF BONE HEALTH 

LUKACS, JANE L UNIVERSITY OF 
MICHIGAN AT ANN 
ARBOR 

M01RR000046 WOMEN'S HEALTH INITIATIVE HEISS, GERARDO UNIVERSITY OF 
NORTH CAROLINA 
CHAPEL HILL 

M01RR000047 HORMONE REPLACEMENT THERAPY 
IN MENOPAUSAL WOMEN WITH 
EPILEPSY 

HARDEN, CYNTHIA 
L. 

WEILL MEDICAL 
COLLEGE OF 
CORNELL UNIV 

M01RR000048 EPIDEMIOLOGY OF OSTEOPOROSIS 
IN WOMEN WITH LUPUS - MAMDC 
PROJECT 

RAMSEY-
GOLDMAN, 
ROSALIND 

NORTHWESTERN 
UNIVERSITY 

M01RR000051 DHEA, SEX STEROIDS AND 
COGNITION IN POST-MENOPAUSAL 
WOMEN 

HIRSHMAN, ELLIOT UNIVERSITY OF 
COLORADO HLTH 
SCIENCES CTR 

M01RR000051 INFLUENCE OF HORMONE 
REPLACEMENT THERAPY ON 
ARTERIAL FUNCTION/STRUCTURE 

MOREAU, KERRIE UNIVERSITY OF 
COLORADO HLTH 
SCIENCES CTR 

M01RR000051 MODULATION OF WHOLE BODY AND 
REGIONAL ADIPOSE TISSUE 
LIPOLYSIS AFTER MENOPAUSE 

KOHRT, WENDY UNIVERSITY OF 
COLORADO HLTH 
SCIENCES CTR 

M01RR000051 MECHANISMS OF VISCERAL FAT 
ACCUMULATION IN OLDER WOMEN 

GOZANSKY, 
WENDEE 

UNIVERSITY OF 
COLORADO HLTH 
SCIENCES CTR 

M01RR000051 MODULATION OF VISCERAL FAT BY 
ESTROGENS AFTER MENOPAUSE 

KOHRT, WENDY UNIVERSITY OF 
COLORADO HLTH 
SCIENCES CTR 

M01RR000052 EFFECT OF HORMONE 
REPLACEMENT ON THE 
PROGRESSION OF 
ATHEROSCLEROSIS... 

OUYANG, PAMELA JOHNS HOPKINS 
UNIVERSITY 

M01RR000054 SELECTIVE ESTROGEN RECEPTOR 
MODULATION: EFFECTS IN POST-
MENOPAUSAL WOMEN 

UDELSON, JAMES NEW ENGLAND 
MEDICAL CENTER 
HOSPITALS 

M01RR000056 THE EFFECT OF PHYTOESTROGEN 
SUPPLEMENTATION ON POST-
MENOPAUSAL ENDOMETRIUM 

BALK, JUDY UNIVERSITY OF 
PITTSBURGH AT 
PITTSBURGH 

M01RR000056 CIRCULATING ANDROGENS LEVELS 
IN POSTMENOPAUSAL WOMEN 
W/POLYCYSTIC OVARY SYNDROME 

KORYTKOWSKI, 
MARY 

UNIVERSITY OF 
PITTSBURGH AT 
PITTSBURGH 

M01RR000056 WOMEN'S HEALTH INITIATIVE KULLER, LEWIS UNIVERSITY OF 
PITTSBURGH AT 
PITTSBURGH 

M01RR000056 RANDOMIZED DBL-
BLIND...HORMONE REPLACEMENT IN 
POSTMENOPAUSAL WOMEN W/SLE 

MANZI, SUSAN UNIVERSITY OF 
PITTSBURGH AT 
PITTSBURGH 

M01RR000056 HORMONE METABOLISM AND 
BREAST MASSES 

MODUGNO, 
FRANCESMARY 

UNIVERSITY OF 
PITTSBURGH AT 
PITTSBURGH 
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M01RR000056 A FUNCTIONALLY BASED 
APPROACH TO THE TREATMENT OF 
INCONTINENCE 

BORELLO-
FRANCE, DIANE 

UNIVERSITY OF 
PITTSBURGH AT 
PITTSBURGH 

M01RR000058 CLINICAL TRIAL AND 
OBSERVATIONAL STUDY OF THE 
WOMEN'S HEALTH INITIATIVE 

KOTCHEN, JANE MEDICAL COLLEGE OF 
WISCONSIN 

M01RR000059 THE WOMEN'S HEALTH INITIATIVE WALLACE, 
ROBERT B. 

UNIVERSITY OF IOWA 

M01RR000065 PERIPHERAL VASCULAR 
ENDOTHELIAL FUNCTION AFTER 
MENOPAUSE 

ARROWOOD, 
JAMES 

VIRGINIA 
COMMONWEALTH 
UNIVERSITY 

M01RR000065 INSULIN RESISTANCE & 
CARDIOVASCULAR RISK IN 
POSTMENOPAUSAL WOMEN WITH 
PCOS 

NESTLER, JOHN E VIRGINIA 
COMMONWEALTH 
UNIVERSITY 

M01RR000065 PROGESTERONE ADMINISTRATION 
ON ENDOTHELIAL FUNCTION IN 
POSTMENOPAUSAL WOMEN 

ARROWOOD, 
JAMES 

VIRGINIA 
COMMONWEALTH 
UNIVERSITY 

M01RR000073 OVARIAN STEROIDS IN 
MENOPAUSAL WOMEN WITH 
ENDOMETRIAL CANCER 

NAGAMANI, 
MANUBAI 

UNIVERSITY OF 
TEXAS MEDICAL BR 
GALVESTON 

M01RR000073 EFFECT OF RALOXIFENE ON 
INSULIN SENSITIVITY IN NORMAL 
POSTMENOPAUSAL WOMEN 

NAGAMANI, 
MANUBAI 

UNIVERSITY OF 
TEXAS MEDICAL BR 
GALVESTON 

M01RR000080 SOY PHYTOESTROGEN AND 
CALCIUM SUPPLEMENTATION ON 
BONE RESORPTION/FORMATION 

HARKNESS, 
LAURA 

CASE WESTERN 
RESERVE UNIVERSITY

M01RR000095 THE EFFECTS OF 3 DIFFERENT 
DOSES OF ENTERIC COATED BAYER 
ASPIRIN ON LEVELS OF 

KERINS, DAVID VANDERBILT 
UNIVERSITY 

M01RR000109 ESTROGEN MODULATION EFFECTS 
ON CHOLINERGIC FUNCTION IN 
POST-MENOPAUSAL WOMEN 

NEWHOUSE, PAUL 
A 

UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 EFFECT OF HRT ON 
CARDIOVASCULAR HEMODYNAMICS 
IN MENOPAUSAL WOMEN 

SITES, CYNTHIA K UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 MECHANISM OF MUSCLE PROTEIN 
LOSS IN MENOPAUSE 

MATTHEWS, 
DWIGHT E 

UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 ESTROGEN AND MOOD AND 
COGNITION FOLLOWING 
MONOAMINERGIC DEPLETION 

NEWHOUSE, PAUL 
A 

UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 ESTROGEN AND CHOLINERGIC 
FUNCTION IN NORMAL POST-
MENOPAUSAL WOMEN 

NEWHOUSE, PAUL 
A 

UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 HORMONE REPLACEMENT THERAPY 
AND METABOLIC CARDIOVASCULAR 
RISK 

SITES, CYNTHIA K UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 ENERGY METABOLISM DURING THE 
MENOPAUSE TRANSITION 

MATTHEWS, 
DWIGHT E 

UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000109 HRT TO AUGMENT LOSS OF 
VISCERAL FAT AND IMPROVE 
INSULIN SENSITIVITY 

MATTHEWS, 
DWIGHT E 

UNIVERSITY OF 
VERMONT & ST AGRIC 
COLLEGE 

M01RR000125 PERIMENOPAUSAL SYMPTOMS COHEN, SUSAN YALE UNIVERSITY 
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MANAGEMENT WITH ACUPUNCTURE DSN 
M01RR000188 EFFECTS OF SOY ISOFLAVONES ON 

NITRIC OXIDE PRODUCTION IN 
POSTMENOPAUSAL WOMEN 

WONG, WILLIAM BAYLOR COLLEGE OF 
MEDICINE 

M01RR000334 STUDY OF TAMOXIFEN AND 
RALOXIFENE (STAR) FOR BREAST 
CANCER PREVENTION 

NICHOLS, CRAIG OREGON HEALTH & 
SCIENCE UNIVERSITY 

M01RR000334 BREAST CANCER SURVIVORS: 
EXERCISE AND RALOXIFENE 

SCHWARTZ, ANNA OREGON HEALTH & 
SCIENCE UNIVERSITY 

M01RR000400 SOY, PROBIOTICS, AND BREAST 
CANCER PREVENTION 

KURZER, MINDY UNIVERSITY OF 
MINNESOTA TWIN 
CITIES 

M01RR000425 CLINICAL TRIAL&OBSERVATIONAL 
STUDY OF WOMEN'S HEALTH 
INITIATIVE-WEST 

CHLEBOWSKI, 
ROWAN T 

HARBOR-UCLA 
RESEARCH & EDUC 
INST 

M01RR000585 SEROLOGIC SERBB1 IN HEALTHY 
WOMEN 

BARON, ANDRE T MAYO CLINIC 
ROCHESTER 

M01RR000585 BONE DENSITY AMONG HISPANIC 
OLMSTED COUNTY RESIDENTS: A 
CROSS-SECTIONAL AND LON 

RIGGS, B 
LAWRENCE 

MAYO CLINIC 
ROCHESTER 

M01RR000585 MECHANISM OF INCREASED 
OSTEOCLASTOGENESIS DURING 
ESTROGEN DEFICIENCY 

EGHBALI, GUITI Z MAYO CLINIC 
ROCHESTER 

M01RR000585 THE ROLE OF PARATHYROID 
HORMONE (PTH) IN AGE-RELATED 
CHANGES IN BONE TURNOVER 

RIGGS, B 
LAWRENCE 

MAYO CLINIC 
ROCHESTER 

M01RR000633 SIMVASTIN/HRT IN 
POSTMENOPAUSAL WOMEN WITH 
NIDDM 

GARG, 
ABHIMANYU 

UNIVERSITY OF 
TEXAS SW MED 
CTR/DALLAS 

M01RR000645 THE FIBRINOLYTIC POTENTIAL OF 
ESTROGEN IN WOMEN 

GIARDINA, ELSA-
GRACE V 

COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

M01RR000645 RALOXIFENE IN PRIMARY 
HYPERPARATHYROIDISM 

SILVERBERG, 
SHONNI J 

COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

M01RR000645 BLACK COHOSH AND HOT FLASHES KRONENBERG, 
FREDI 

COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

M01RR000645 THE CHOICE PROJECT: COMPARING 
HEALTHY OPTIONS IN COOKING AND 
EATING 

BILEZIKIAN, JOHN COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

M01RR000645 THE EFFECTS OF HORMONE 
REPLACEMENT THERAPY IN 
DIABETIC WOMEN 

TUCK, CATHERINE COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

M01RR000645 ALZHEIMER’S DISEASE PREVENTION 
TRIAL WITH ESTROGEN 

SANO, MARY COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

M01RR000827 GENDER DIFFERENCES IN 
SUSCEPTIBILITY TO FATTY ACID 
INDUCED INSULIN RESISTANCE 

KRUSZYNSKA, 
YOLANTA 

UNIVERSITY OF 
CALIFORNIA SAN 
DIEGO 

M01RR000827 HEALTH EFFECTS OF 
POSTMENOPAUSAL 
PHYTOESTROGEN USE 

KRITZ-SILVERSTE, 
DONNA 

UNIVERSITY OF 
CALIFORNIA SAN 
DIEGO 

M01RR000827 SOY AND POSTMENOPAUSAL 
HEALTH IN AGING (SOPHIA) 

KRITZ-SILVERSTE, 
DONNA 

UNIVERSITY OF 
CALIFORNIA SAN 
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DIEGO 
M01RR000827 HORMONE REPLACEMENT THERAPY 

AND ADRENERGIC PHYSIOLOGY 
MILLS, PAUL J UNIVERSITY OF 

CALIFORNIA SAN 
DIEGO 

M01RR000833 MELATONIN TREATMENT FOR 
SLEEP DISTURBANCES DURING 
MENOPAUSE 

DARKO, DENIS F SCRIPPS RESEARCH 
INSTITUTE 

M01RR000847 SEX-STEROID CONTROL OF GH 
FEEDBACK ON EXERCISE 

VELDHUIS, 
JOHANNES D 

UNIVERSITY OF 
VIRGINIA 
CHARLOTTESVILLE 

M01RR000847 EFFECTS OF AGE ON 
HYPOTHALAMIC-PITUITARY-
OVARIAN ACTIVITY IN NORMAL 
WOMEN 

EVANS, WILLIAM S UNIVERSITY OF 
VIRGINIA 
CHARLOTTESVILLE 

M01RR000865 PILOT PROJECT TO STUDY HRT, 
HPA AXIS REACTIVITY AND MEMORY 
FUNCTION 

SEEMAN, TERESA UNIVERSITY OF 
CALIFORNIA LOS 
ANGELES 

M01RR001032 THE ROLE OF ESTROGEN ON 
VASCULAR FUNCTION IN INSULIN 
RESISTANT WOMEN 

GOLDFINE, 
ALLISON B 

BETH ISRAEL 
DEACONESS MEDICAL 
CENTER 

M01RR001032 HORMONE REPLACEMENT IN 
MENOPAUSAL WOMEN WITH 
EPILEPSY 

HERZOG, ANDREW 
G 

BETH ISRAEL 
DEACONESS MEDICAL 
CENTER 

M01RR001066 RALOXIFENE ON BNE MASS & 
SERUM PROLACTIN 
LVLS/MENOPAUSAL WM 
W/HYPERPROLACTINEMIA 

KLIBANSKI, ANNE MASSACHUSETTS 
GENERAL HOSPITAL 

M01RR001066 PITUITARY CONTRIBUTION TO THE 
DECLINE IN GONADOTROPIN 
SECRETION WITH AGE 

HALL, JANET E MASSACHUSETTS 
GENERAL HOSPITAL 

M01RR001066 A GNRH ANTAGONIST (NAL-GLU 
GNRH ANTAGONIST) IN PMW 

HALL, JANET E MASSACHUSETTS 
GENERAL HOSPITAL 

M01RR001346 EFFECT OF JUMPING EXERCISE 
INTERVENTION BONE MINERAL 
DENSITY IN POST MENOP WMN 

NEWSTEAD, ANN UNIVERSITY OF 
TEXAS HLTH SCI CTR 
SAN ANT 

M01RR002558 BUCCAL ESTROGEN IN 
TOOTHPASTE STUDY 

ALI, VASEEM UNIVERSITY OF 
TEXAS HLTH SCI CTR 
HOUSTON 

M01RR002558 SAFETY OF ESTROGENS IN LUPUS 
ERYTHEMATOSUS - NATIONAL 
ASSESSMENT 

FRIEDMAN, ALAN 
W 

UNIVERSITY OF 
TEXAS HLTH SCI CTR 
HOUSTON 

M01RR002602 EFFECT OF PROGESTOGENS ON 
BONE AND COGNITION 

MUSE, KEN UNIVERSITY OF 
KENTUCKY 

M01RR002635 ADDITION OF TESTOSTERONE TO 
HRT ENHANCES QOL AND LIBIDO IN 
POSTMENOPAUSAL WOMEN 

GINSBURG, 
ELIZABETH S 

BRIGHAM AND 
WOMEN'S HOSPITAL 

M01RR002719 EFFECTS OF SEX HORMONE 
REPLACEMENT THERAPY ON 
COGNITION & MOOD IN OLDER 
ADULTS 

MAKI, PAULINE JOHNS HOPKINS 
UNIVERSITY 

M01RR002719 HORMONE REPLACEMENT THERAPY 
AFTER CORONARY ARTERY BYPASS 
SURGERY 

OUYANG, PAMELA JOHNS HOPKINS 
UNIVERSITY 

M01RR002719 ESTROGEN/SERMS EFFECTS ON 
COGNITION AND BRAIN FUNCTION 

MAKI, PAULINE JOHNS HOPKINS 
UNIVERSITY 
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M01RR002719 WOMEN'S ANGIOGRAPHIC VITAMINS 
AND ESTROGEN (WAVE) TRIAL 

OUYANG, PAMELA JOHNS HOPKINS 
UNIVERSITY 

M01RR002719 BLSA: PERIMENOPAUSAL INITIATIVE BELLANTONI, 
MICHELE F 

JOHNS HOPKINS 
UNIVERSITY 

M01RR003186 WOMEN'S HEALTH INITIATIVE -- 
UNIVERSITY OF WISCONSIN-
MADISON CLINICAL CENTER 

ALLEN, 
CATHERINE I 

UNIVERSITY OF 
WISCONSIN MADISON 

M01RR005096 EFFECTS OF ESTROGEN 
REPLACEMENT IN TYPE 2 DIABETES 

FRIDAY, KAREN E. TULANE UNIVERSITY 
OF LOUISIANA 

M01RR006192 EFFECT OF HORMONE 
REPLACEMENT THERAPY ON BONE 
IN OLDER WOMEN 

PRESTWOOD, 
KAREN 

UNIVERSITY OF 
CONNECTICUT SCH 
OF MED/DNT 

M01RR006192 TRANSDERMAL PROGESTERONE ON 
BONE TURNOVER 

RAISZ, LAWRENCE 
G 

UNIVERSITY OF 
CONNECTICUT SCH 
OF MED/DNT 

M01RR007122 KI-67 LEVELS IN BREAST CORE 
BIOPSY SPECIMENS FROM 
POSTMENOPAUSAL WOMEN 

VITOLINS, MARA Z WAKE FOREST 
UNIVERSITY HEALTH 
SCIENCES 

M01RR007122 WOMEN'S HEALTH INITIATIVE 
MEMORY STUDY (WHIMS) 

VITOLINS, MARA Z WAKE FOREST 
UNIVERSITY HEALTH 
SCIENCES 

M01RR007122 POSTMENOPAUSAL HORMONE 
REPLACEMENT THERAPY AFTER 
CORONARY BYPASS SURGERY 
(EAGER) 

HERRINGTON, 
DAVID M 

WAKE FOREST 
UNIVERSITY HEALTH 
SCIENCES 

M01RR007122 VASOMOTOR EFFECT OF 
HORMONAL REPLACEMENT 
REGIMENS 

HUNDLEY, W 
GREGORY 

WAKE FOREST 
UNIVERSITY HEALTH 
SCIENCES 

M01RR007122 WOMEN'S HEALTH INITIATIVE (WHI) 
VANGUARD CLINICAL CENTER TRIAL

BURKE, GREGORY 
L 

WAKE FOREST 
UNIVERSITY HEALTH 
SCIENCES 

M01RR010284 ALZHEIMER—ESTROGEN OBISESAN, 
THOMAS O 

HOWARD UNIVERSITY 

M01RR010732 EFFECTS OF THE GLYCEMIC INDEX 
OF FOODS ON CVD RISK IN POST 
MENOPAUSAL WOMEN 

PELKMAN, 
CHRISTINE L 

PENNSYLVANIA 
STATE UNIV HERSHEY 
MED CTR 

M01RR010732 NUTRITIONAL STUDY IN POST 
MENOPAUSAL WOMEN 

KRIS-ETHERTON, 
PENNY M 

PENNSYLVANIA 
STATE UNIV HERSHEY 
MED CTR 

M01RR010732 EFFECTS OF THE GLYCEMIC INDEX 
OF FOODS ON CVD RISK IN POST-
MENOPAUSAL WOMEN 

PELKMAN, 
CHRISTINE L 

PENNSYLVANIA 
STATE UNIV HERSHEY 
MED CTR 

M01RR013987 A PHASE I STUDY OF BLACK 
COHOSH AND RED CLOVER IN 
HEALTHY MENOPAUSAL WOMEN 

SHULMAN, LEE 
PHILLIP 

UNIVERSITY OF 
ILLINOIS AT CHICAGO 

N02RR001132 CLINICAL RESEARCH LRP GOZANSKY, 
WENDOLYN S 

UNIVERSITY OF 
COLORADO HEALTH 
SCI CTR 

P20RR015592 KY COBRE: ACTIONS OF ESTRADIOL 
& SERMS ON COGNITION, MOOD & 
EFFECT 

KELLY, THOMAS UNIVERSITY OF 
KENTUCKY 

P41RR000862 AMYLOIDOSIS IN RESPONSE TO 
OVARIECTOMY IN TRANSGENIC 
MODEL OF ALZHEIMERS DISEASE 

DUFF, KAREN ROCKEFELLER 
UNIVERSITY 

P41RR000954 WEIGHT LOSS & RESISTANCE JOSEPH, LYNDON WASHINGTON 
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TRAINING ON INSULIN ACTION IN 
POSTMENOPAUSAL WOMEN 

JO UNIVERSITY 

P41RR000954 BONE DENSITY RESPONSE TO 
ESTROGEN REPLACEMENT IN 
ELDERLY WOMEN 

VILLAREAL, 
DENNIS T 

WASHINGTON 
UNIVERSITY 

P41RR001192 BREAST CANCER DETECTION USING 
FREQUENCY DOMAIN PHOTON 
MIGRATION 

BUTLER, JOHN A UNIVERSITY OF 
CALIFORNIA IRVINE 

P41RR011623 MECHANISMS OF RADIATION 
INDUCED OOCYTE LOSS 

TILLY, JONATHAN 
Z 

COLUMBIA 
UNIVERSITY HEALTH 
SCIENCES 

P51RR000163 OVARIAN STEROID REGULATION OF 
SEROTONIN NEURAL FUNCTION 

BETHEA, CYNTHIA 
L 

OREGON HEALTH & 
SCIENCE UNIVERSITY 

P51RR000163 COGNITION AND ESTROGEN IN 
MIDDLE-AGED FEMALE MONKEYS 

VOYTKO, MARY OREGON HEALTH & 
SCIENCE UNIVERSITY 

P51RR000165 EFFECTS OF ESTROGENS AND 
RALOXIFENE ON COGNITION IN 
AGED FEMALE RHESUS MONKEYS 

LACREUSE, 
AGNES 

EMORY UNIVERSITY 
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National Center on Minority Health and Health Disparities 

 
 
The National Center on Minority Health and Health Disparities (NCMHD) promotes minority 
health and leads the National Institutes of Health (NIH) effort to reduce and ultimately eliminate 
health disparities.  To accomplish these goals, the NCMHD 1) conducts and supports basic, 
clinical, social, and behavioral research; 2) promotes research infrastructure and training; 3) 
fosters emerging programs; 4) disseminates information and 5) reaches out to minority and other 
health disparities communities. 
 
Through its collaborations with the NIH Institutes and Centers, the NCMHD co-funds the 
following ongoing research projects relevant to menopause.
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