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Estrogens are called "sex hornones"” and their primry
function is usually viewed as a reproductive one. Wen did
it first come to our attention that they may al so have an

effect on the nervous systen?

Actually the first experinment in the history of
endocrinol ogy deals with hornone effects on the brain,

al t hough the person who did the experinent did not really do
it for that reason. A Cerman professor naned Berthold, who
wor ked in Gottigen, published a paper in 1849 called
"Transpl antation of the testes of the domestic rooster".
What he did was to take advantage of the fact that when you
castrate a rooster, the characteristic mating behavior and
crowi ng of the rooster disappear and of course, the
secondary sex characteristics disappear. And then he
transplanted the testes into the abdom nal cavity of these
capons and found that over tinme the secondary sex
characteristics and the mati ng behavior returned. Wen he
autopsied the testes and di scovered that they were not

i nnervated but were highly vascul ari zed, he thought that

t here nust be a bl ood-borne substance, that we now know as

testosterone, and he concluded that it nust affect the brain



in sone way, directly or indirectly.

The second step in this process took place in the 1960s and
1970s, by which tine we had had crystalline and pure steroid
hornones for many decades. Using the rooster nodel again, a
scientist naned Ron Barfield put crystals of testosterone
into the hypot hal anus of capons and found that he could
bri ng back the sexual behavior and the crowi ng of the capon
just as Berthold had done with transplanted testes. Simlar
studi es were done about the sanme time wth estrogens in the
femal e rat brain show ng that you could restore sexua
behavi or that was |ost after ovariectony. About 1960,
tritium| abell ed estrogens were synthesized and the tritium
provi ded nuch hi gher specific radioactivity that allowed the
identification of steroid receptors by their binding
properties. The first studies were done in the uterus and
resulted in the identification of binding sites, receptors
that bind to DNA. Then studies by ny col |l eague, Don Pfaff,
and others, notably Walter Stunpf, used steroid
aut or adi ography in the brain to show that there were certain
nerve cells that would take up tritiuml abel ed estradiol and
retain it in the cell nucleus, which is where receptors for
estrogens are located in the cell. This is about the tinme we
began working in this area. Don, and others, mapped steroid
receptors in the brain. Initially, the nost striking
observation was that the receptors were located in the

hypot hal anus, in the anygdala, in the areas that were



traditionally associated with reproductive behavi or. But
sparse estrogen sensitive cells were al so observed in other
parts of the brain, for exanple in the hippocanmpus, the

m dbrain, and the brainstem They were so few and far

bet ween that they were generally ignored at that tine. Many
years later in ny own |ab, we went back to the hippocanpus
and confirnmed that there were scattered estrogen-sensitive
neurons. And then a decade |later —these things don't happen
fast —a then graduate student, who is at this neeting and
who is now a faculty nmenber at Northwestern University in
Evanston, Illinois, Catherine Wolley, investigated the
actions of estrogens in the hippocanpus and di scovered that
they regulate the formation of new synaptic connections

bet ween nerve cells. Now, she did this experinent because
we al ready knew that in the hypothal anus estrogens cause new
synapses to formand that is probably part of the process by
which they help to turn on sexual behavior in a female rat.
But here in the hippocanpus, they were doing the sane thing.
We knew t he hi ppocanpus becones nore excitable when estrogen
concentrations are high. You can elicit seizures nore
easily due to these kinds of excitatory synapses that are
bei ng made, so the connection then was nmade w th synapse
formati on and increased excitability and probably increased
synaptic transmssion. |In parallel, there were other
studies going on. Dr. Victoria Luine, who is also at this
nmeeting, was a postdoc in nmy |aboratory in the 1970s, and

about 1980 she discovered that estrogens regul ate



cholinergic function. They induce the formation of
chol i nacetyl transferase in the basal forebrain. And this
is again a part of the brain that was not part of the
traditional area for the control of reproductive behavior.
Sim | ar observations were nmade by another group with regard
to the catecholam nergic neurons in the brainstem \Walter
Stunpf's laboratory in Chicago and now in North Carolina
showed t hat sone of the catechol am nergic neurons of the
brai nstem have estrogen receptors and Al lan Herbison at this
neeti ng gave a beautiful paper showing that there are in
fact clusters of estrogen receptors in catechol am nergic
neurons, that is Al, A2, and A6. Al and A2 have estrogen
receptors but only in the ventral part, not in the dorsal
part, and A6 which is the so-called | ocus cerul eus does not
appear to have any. Cindy Bethea at this neeting told us
about estrogen receptors and regul ation of the serotonin
system Jill Becker tal ked about regulation of the

dopami nergic system In the dopam nergic system unlike the
ot her systens, there has been no evidence of any

intracel lular estrogen receptors. So estrogens appear to

have effects in many parts of the nervous system

What are some wel | -docunented effects of estrogens on

neur ol ogi cal and cognitive function ?

Well, there is the regulation of excitability of seizure

t hreshol ds. Peopl e who are vul nerable to epil epsy show nore



seizures if they have high estrogen |evels. There is al so an
ani mal nodel of increased seizure elicitation in female rats
prinmed with estrogens when you stinmulate the hippocanpus.
Estrogens inprove notor fluidity, notor coordination, and
they act in both the neostriatumand also in the cerebellum
Sheryl Smth, at this neeting, gave an absolutely
spectacul ar exanple of how, in the olive of the cerebellum
estrogen treatnent causes synchronization of the firing
pattern of nerve cells, and she thinks that it does so by

i nduci ng gap junctions, which are |links or openings between
cells, so you don't have a synapse but rather a syncitium of
cells that are firing together and she thinks that estrogens
may be producing an effect in that way. This is a totally
unexpected finding which is getting away fromthe
traditional idea that one has to |look for effects only where
t he estrogen receptors are found. People have now begun to
find effects where there are very few, if any, estrogen
receptors.

Anot her cognitive effect of estrogens was discussed at this
neeting by Barbara Sherwi n who tal ked about the inprovenent
of verbal nenory, which is a specific hippocanpal -dependent
menory in wonmen. The best exanple of this is her study of
wonen treated with GNRH agonists to suppress uterine
fibroids, who conpl ained of nenory deficits. Wen these
wonen were given estrogens while still on the GNRH, their
menory inproved, and then it worsened again when the

estrogens were withdrawn. This is a very nice exanple of



reversible effects that point to the hi ppocanpus as a
particularly inportant target and that is where we have seen
the synapse formation. So we tend to link these things
together. This synapse formation has captivated

neur obi ol ogi sts who are interested in the neurophysiol ogy of
| earning and nenory and who are not particularly interested
i n hornones, but having hornones that nodul ate synapse

formation is really quite a novel concept.

We now know that there is nore than one formof the estrogen
receptor. What do we know about the functions of the al pha

receptor and the nore recently described beta receptor ?

In the beginning there was, and still is, steroid

aut or adi ogr aphy whi ch nmeasures the presence of high affinity
estrogen binding sites in the cell nucleus. W know now t hat
there is nore than one formof the estrogen receptor —there
is the alpha formwhich is the one that was recognized first
and cloned, and now there is the beta estrogen receptor.

The lab of Dr. CGustafsson, who is at this neeting, is one of
the major |abs that has identified the beta receptor. The
beta formactually has several subforns and even the al pha
form may have several subforns, the functions of which are
not entirely clear. So, the main distinction is between the
al pha receptors and the beta receptors. They are very
simlar in many of their actions and in their affinity for

estrogen, but there are differences in specificity that



all ow for the devel opnent of selective agoni sts and

ant agoni sts, and they work differently when you have

nonst eroi dal anti estrogens |i ke tanmoxifen or ral oxifene,

whi ch are sonetines called "SERVME" or selective estrogen
response nodul ators. SERMs will block the actions of ER

al pha and ER beta when these receptors are working through

t he DNA bi ndi ng domai n, the estrogen response el enent that
has been the traditional site of estrogen action. But then
Pet er Kushner and others have called attention to the fact
that the sanme receptors also work on what is called an AP-1
site. It is a different DNA sequence, and here, they do not
work by binding directly to that site, they work by binding
to another protein which is bound to yet another protein and
that protein binds directly to DNA. It is sonetines called
tethering. And here, ER al pha and ER beta work quite
differently, and that again depends on the |igand. The SERMs
i ke tanoxi fen and ral oxifene work in different ways from
estradiol itself. Having said that, a new finding at this
neeting by Elis Levin is that these receptors, both ER al pha
and ER beta, of which a tiny percentage can be captured by
machi nery inside the cell, can apparently be nodified in
some way on their surface perhaps by attaching |ipids or
sonething, and inserted at or near the cell nenbrane. Now,

t hese receptors woul d have escaped detection by traditional
aut or adi ography and al so by i mrunocytochem stry which

| ooked for the receptors in the nucleus. People always see a

haze in the cytoplasmbut they tend to think of it as a



nonspecific signal, but it may not be. Levin's experinents
were done in a transfection system He took cells, he put
the estrogen receptor nmessenger RNA into the cells and then
he found the receptors expressed in a formthat is able to
regul ate second nessenger systens. W don't know yet if
normal cells expressing the receptor also have this |ocation
out in the periphery, but it is very likely that they wll
and then we have the situation that was described at the
nmeeti ng —but heretofore without a basis in cell biology —
t hat estrogens al so produce effects on menbrane-rel ated
events, such as their abilility to regulate a variety of
second nmessenger systens. Not only that, they stinmulate

el ectrical activity of cells, and this has been known for
years. The only way these effects were distinguished from
the genomic effects is that they were rapid and they tended
to die away after the estrogen was w thdrawn, and so people
| oosely tal ked about nenbrane receptors. So, we have now a
situation in which traditional estrogen receptors exi st not
only in the cell nucleus but also in other parts of the
cell, for exanple, near the cell surface where they can
coupl e to second nessenger systens. Both Dr. Toran-All erand
and Dr. Levin tal ked extensively about their work show ng

t hat you could activate a second nessenger pathway wth
estrogens working through either ER al pha or ER beta. So,
now i f you go back to parts of the brain where we have never
seen these ER al pha and ER beta at the cell nuclear |evel,

it is possible then that there could be these other sort of



cryptic forns of the receptor in or near the cell nenbrane
where they woul d have escaped detection and where they are
doi ng sonething quite different. One mmj or consequence of
second nessenger signalling is to activate genes. Thus
besides their direct actions in the nucleus, estrogens have
an indirect way to activate genes. This is even nore

i ndi rect than when nucl ear estrogen receptors act through
the AP-1 response el enent where the receptor binds to AP-1
proteins and not directly to DNA. | think that this neeting
was particularly because the participants were ready to put
t oget her the phenonenol ogy of diverse estrogen actions in
very inportant systenms of the brain with the nmultiple
cel l ul ar mechani sms by whi ch estrogens can produce their
effects on brain cells. The neeting established a new agenda

of research for the next several decades.

G ven the differences in the estrogen | evels between nal es
and femal es on the one hand and between pre and

post menopausal wonen on the other hand, if estrogens are
havi ng an effect on neurol ogical function, you m ght expect
to see differences in neurol ogical functions between nen and
wonen, and between prenenopausal and postnenopausal wonen ?
Is that the case?

Yes, it is. But we have to consider several issues here.
Around the nenopause, there is a withdrawal of estrogens but
this is not a conplete withdrawal. Al so, sone woman who have

body fat can manufacture estrogens fromtheir own adrenal



androgens. In nen, testosterone levels tend to decline nuch
nore gradually as they age. And then there is the whole

ot her aspect of devel opnental ly progranmed sex differences.
Even if you gave the fermal e testosterone or gave the nale
estradiol, they wouldn't produce the sane effect because the
brain has been programed during early devel opnent to do
sonething different in nmen and wonen. Exanpl es of these

di fferences would include differences in pain sensitivity.
Wnen have different pain pathways than nen, and these seem
to be devel opnentally programred in addition to being

af fected by gonadal hornones. Wnen tend to have nore
depressive illness, while nmen have nore antisocial behavior
and substance abuse — thus nen and wonen express their
enotional problenms in different ways. Then there are gender
differences in the onset and frequency of dementia which,
according to sonme data fromthis neeting, are also rel ated
perhaps to genotypes |ike the APO E4 genotype. This is a
very conplicated story and is still not yet clear. 1In
addition, the male and fenmal e brain are each progranmed
early in life, and some systens, the noradrenergic system
the cholinergic system the basal forebrain and the

hi ppocanpus may be programred differently in males and

femal es. Gonadal hornones are not going to work in the sanme
way nmen and wonen. When you add to that the hornona

di fferences that exist between the sexes and the changes
that take place over the nenopause then you see that nen and

woman wi I | have different patterns of disease and



vulnerability. | think it's inportant to add that this is
part of the very inportant rationale for a gender-based
approach to drug treatnment and this has beconme nuch nore
popul ar now, particularly in the United States, but also in
West ern Europe. When you think about it, drugs have been on
t he whol e devel oped in nmen, tested in nen, and then given to
wonen, but with very little data until it becanme apparent
what did and didn't work. Now, we are beginning to devel op
drugs fromthe beginning with sone realization of how they

may work differently in nmen and wonen.

Nat ure provides us with physiol ogical situations where there
are great fluctuations in hornone |evels - the nenstrual
cycle and pregnancy, Are there also fluctuations in
neur ol ogi cal function in these circunstances ?

Yes, one of the best exanples is catanenial epilepsy. This
is a disorder that occurs only in sone wonen but tends to be
worse in the follicular phase of the cycle when estrogen

| evel s are high and progesterone levels are |ow. \Wen
progesterone |l evels go up, the synptons and ri sk of seizures
tends to go down. During pregnhancy when progesterone |evels
are high, the risk is very low Simlarly, although it is
probably not expl ai ned by the sanme nmechani snms, the synptons
of prenenstrual syndrone, the extreme nood variations that
go on in a vul nerabl e subgroup of wonen, vary according to
the follicular and | uteal phase of the cycle, and if you

stop the cycle in some way, for exanple with a birth contro



pill or a GNRH agoni st, the nood changes di sappear. But | am
told that they tend to stop at sone |evel that nay not be an
optimal |evel for the woman in question. She may be in a
terrible nood all the tinme rather than in a good nood sone
of the time. There are other exanples, but those are two
good exanpl es.

Let's get on to therapeutic potential of estrogens in
neurol ogi cal di sease and | want to focus on hornone

repl acenent therapy. |Is there any evidence that hornone

repl acenent therapy affects the incidence of neurol ogical

di sease and particularly denentia and Al zheiner's di sease ?

The evidence is quite strong that it does have a protective
effect, but there is not nuch evidence that it has any
effect when Al zheiner's disease is al ready well-established.
The qualification though is that even the |ongest treatnent
studi es have not gone on |ong enough to really see if there
is an effect say over a longer period, such as five to ten
years. Under these circunstances, there m ght be a
beneficial effect, but | think nost people would put their
bets on a protective effect related to starting estrogen
repl acenent during the nenopause. Now, what does protection
entail? There are many different levels. If you take these
systens of the brain that | have been tal king about,
chol i nergi c, adrenergic, hippocanpus, serotonergic,
cerebel l um and you renove estrogens, reversible changes

occur. Peoples' nenories fail in certain ways, they becone



| ess coordinated, their noods may becone worse, they may
becone depressed. If you give back estrogens you can reverse
this. There were sone interesting observations nentioned at
t he meeting about how tacrine, the cholinergic enhancer,
seens to work best with estrogens present and how t he

ant i depressant fluoxetine seens to work best when estrogens
are present. These are exanples again of how they
potentiate normal functions. These functions are lost in
wonen who have profound estrogen w thdrawal and again we
have to remenber that wonmen with nore body fat may actually
make nore of their own estrogens, so they nmay not need any
suppl emental estrogens. But in those wonmen who are

prof oundly deprived of estrogens, their functions are going
to be worse and we don't know exactly what is happening
within their nerve cells. The brain is remarkable in its
ability to conpensate and you heard sonme of the discussion
this norning about critical periods. People wonder whether
there is a period of time during the perinenopause when, as
estrogen |l evels begin to decline, replacing estrogen woul d
actually help in sone fashion. This is sort of a hunch that
peopl e have, but there is no hard dat a.

Now, when these systens begin to function |less well, at
the sane the effects of ageing continue of course there is
sone degree of increased oxidative |oad, |like on the
cardi ovascul ar system and on the brain, and here we get into
anot her di nension of estrogen action potential. One

possi bl e effect m ght be suppressing the formation of the



toxi c beta-anyloid protein and Sam Gandy tal ked about that.
At the sane tinme, estrogens seemto enhance production of
the naturally secreted formof the amyl oid precursor
protein, which may be beneficial for synaptic function and
may actually be protective. Another potential effect that
both Ji m Si npkins and Christian Behl from Germany tal ked
about involves the oxidative aspects and there we get into a
whol e new domain. On the one hand, they have evi dence that
there may be actions of estrogens that don't involve
tradition receptors, because they can create nol ecul es that
have no interaction whatsoever with the known intracellul ar
estrogen receptors and yet in the vitro systemthey have
sonme neuroprotective properties that reduce free radical
formation. But there is also data that the traditiona
estrogen receptors, ER al pha and perhaps even nore so ER
beta, may be interacting with sone of these signaling
cascades and may be partly responsible for the beta
regul ation as | nentioned but that's not clear. The
mechani sm and the receptor involved in Gandy's study is not
known at all. The safe conclusion for the nonent, | think,
is that there seemto be both traditional receptor-nediated
neuroprotective steps and al so possi bly unique anti oxi dant
actions where it mght be possible to design estrogens that
bypass all the known receptors and have sone protective
anti oxi dant properties. There, the big question that no one
can really answer clearly is: "So what's the advantage of

estrogens as anti oxi dants as opposed to having vitamn E or



ascorbic acid?” And | think the best answer is what Beh
said and that is that vitamn E doesn't get into the brain
very well, because it's a large nolecule and it may just get
to the vascular bed. And Sinpkins had a nodel which

i ndi cated that estrogens are catalytic but they can be
oxi di zed and reduced, and that this ability is part of a
catal ytic event that hel ps to regenerate gl utathione which
is a nuch nore preval ent reducing agent. And so Sinpkin's
nodel expl ains why estrogens would be particularly

advant ageous over other kinds of reducing agents, things
like vitamin E, Dbecause of that catalytic role and al so

because they get into the brain better.

What about Parkinson's disease? | read in paper that you
wote in 1994 that high |evels of estrogen may actually

exacer bate synptons of Parkinson's di sease.

Well, that's an interesting point and this is where Jill
Becker's work has been so inportant. Back in the old days
when wormen were first given contraceptive pills, they were
ten tinmes or nore higher than the doses that are given now
The first reports in the neurological literature were that
hi gh doses of estrogens woul d actually exacerbate synptons
of Par ki nson di sease which led to the view that estrogens
were antidopam nergic. And indeed if you give nmale or
femal e rats high doses of estradiol you can actually cause

an inhibition of dopam ne-dependent events. But Becker has



conme al ong and consistently shown that if you ovariectom ze
femal e rats and give them back | ow dose estrogens, they
actual |y enhance dopam nergic function. So the | oss of notor
coordination in a postnenopausal worman which may result in
her having sl ower reaction tinmes when she is driving a car
or cause her to | ose her balance and fall, and break her hip
or wist, these are events that can actually be reversed by
| ow- dose estrogen therapy. In other words estrogens have a

bi phasic effect on dopam nergic activity.

Regardi ng the therapeutic effects of estrogens, nore nore
wonen these days are on long termtanoxifen for breast
cancer. Are we seeing any sort of negative estrogen

deprivation effect in these wonen ?

Now, this is a question that was raised repeatedly

t hroughout the neeting and | think there was generally a | ot
of concern about the consequences of tanoxifen. There have
been very few systematic studies of tanoxifen or the new
conmpound ral oxi fene, but there are anecdotal reports that
everyone seens to agree upon. In the first place, if you
give it to wonen perinenopausally or right after the
menopause, it tends to cause hot flushes. So, it tends to
do what the withdrawal of estrogens would do because it's
acting as an antagonist. A pretty well-docunented finding,
not involving the brain, is that if you given wonen

t anmoxi fen when they are perinenopausal and still have



estrogens of their own, it accelerates bone mneral |o0ss.
And this is what you woul d expect of a partial agonist which
is also an antagonist. If you wait until the woman is
conpletely wi thdrawn from her own estrogens and you give
tanmoxi fen, then you see the agonist effect. It helps to
protect bone. Now, one of the key questions relates to the
critical period argunment. People wonder whether tanoxifen or
ral oxifene, if given at the wong tine, |ike during the
peri menopausal period, mght actually increase the incidence
of cognitive deficits and even the risk for Al zheiner's
di sease. W have no evidence, not even anecdotal evidence,
but it is a theoretical possibility, and that's why the
critical period issue that we tal ked about is so inportant.
There is again anecdotal data that tanoxifen does
apparently cause sone worman to have worse cognitive function
but again it's only anecdotal and it has never been studied
in a systematic way, or at |east such studies, if they
exi st, have not yet been published. | think the bottomline
is that there are many actions of estrogens in the brain,
and each one nakes a contribution to many functions whet her
it is mood or cognition. Furthernore, each one may involve
different estrogen receptors, different response el enents or
even nenbrane versus other kinds of receptors. So the jury
is out regarding where in the nervous systemthe SERVs are
going to be working and whether they are going to work as
agoni sts or antagoni sts. Thus, you are probably going to get

a m xed bag of effects no matter what. And it may be



theoretically inpossible to design a conpound |ike a SERM

t hat does everything you want it to do and does none of the
things you don't want it to do. So you are back to using
estradiol itself with all of the inherent problens there.
This is a very open question, and | think it's the area
where there was the nost concern and agreenent that we just

don't know enough.

We have touched on a number of issues discussed at this
nmeeting but let ne ask you what struck you nost. \Wat were

t he nost prom sing things reported ?

Well, | think that at the nol ecul ar and nechanistic | evel
there is good evidence now for other nodes of estrogen
action both in terns of receptors near the nenbrane as well
as in the nucleus involving also the activation of second
nmessenger systens as well as nongenom c actions and

neur oprotective actions. There is now better evidence for
this than ever before and a greater open-m ndedness on the
part of scientists to consider all these nmechanisns and to
envision that there is nore than one nmechanismthat's |ikely
to be involved in many of these effects. Having been in this
field for 30 years, it does strike nme that everybody is
converging to that point. The second thing is the interest
that is being shown in neural systens outside the
hypot hal anus, that tended to be ignored at the begi nning

because they did not have as many estrogen receptors. Each



of the stories that we heard had a | evel of sophistication
and intrinsic interest and there are beautiful studies being
done. They are of great interest from an endocrinol ogy point
of view but also from a basic neurobi ol ogy point of view,
and they have trenmendous inplications for all of these

di seases we are tal king about whether it is cognitive

i mpai rent, depression, novenent disorders, pain, or

neur odegenerative disorders. And then finally | was

i npressed that the clinicians in the audience, are very nuch
aware of this. dinical work is being done that is
incredibly difficult for the reasons we have been

di scussing. But, in a concerted effort wth pharmaceuti cal
firms, there is really ot of excitement to try to devel op
new strategi es and these strategies may involve cotreatnent,
i ke the Tacrine and estrogen or the serotonin reuptake

i nhibitor (e.g. fluoxetine) and estrogen conbi nation, or the
i dea that you might want to give a SERM for one set of

i ndi cations, perhaps a SERM that doesn't get into the brain,
and then give an estrogen that gets into the brain for

anot her set of indications. So, | think there needs to be a
| ot nore creative thinking on this topic.

From what you have said it is clear that a lot remains to be
done. How would you like to see that the field evolve and
what do you think are the inportant issues that we need to

resol ve?

Wll, there are sone intrinsic, scientific i ssues we have



al ready tal ked about. It nay be inpossible to do everything
right. We are not going to have a magic bullet, so it's a
matter of trade-offs —I|ike weighing the short-term probl ens
wi th breast cancer against the |longer term probl ens of
denentia or bone loss or other things. | think this just
entails a lot nore interactive discussions between
researchers, clinicians and drug conpani es to devel op the
best strategies possible. One issue | wuld Iike to concl ude
with is the inportant role of the pharmaceutical industry.
Clearly the pharmaceutical industry has a vested interest in
many of these issues. The pharnmaceutical industry functions
the way it does, because it has to survive and prosper
commercially and so it tends to devel op and | aunch products
that will find a large market. In the United States, it's

t he conjugated estrogens from pregnant mare's urine. 1In
Europe, it tends to be nore the estrogen skin patch. There
are al so products containing progestins, medroxyprogesterone
acetate, which sonme people feel may be undoi ng nost of the
good things that estrogens do, and there was sone data at
this meeting on that inportant point. | don't know how we
are going to get around this, because the pharnmaceuti cal
industry is the pharmaceutical industry. It works the way
it works, it sponsors neetings, it sponsors research, and to
do this it nust sell marketable products. But this presents
a big obstacle fromthe clinical research point of view
There are so many forns of estrogen replacenent therapy out

there that it beconmes difficult to do any study that results



in a clear-cut conclusion. Sone wonmen are getting one
product, sone are getting another together wi th progesterone
or together w th medroxyprogesterone or sonething el se, and
they are being treated at different tinmes in their lives
with different doses wi thout control of blood | evels and
there are individual variations. So, the fact that we have
conme this far and know as nmuch as we know clinically, is in
sonme ways a mracle given this sort of tower of Babel out
there. | think clinicians realize this. There was a | ot of
di scussion at the neeting about this point and I amjust
echoi ng what people were saying. There has to be sone better
way of working between the pharmaceutical industry,
clinicians and researchers to develop rational strategies
and to get rid of strategies when they turn out to be either

wort hl ess or even harnful.
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