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D ck Thompson, Time Magazi ne

The Foresight Sem nar | uncheon on

| nnovati ons in Pharmaceutical Science: Breakthroughs
i n Neuroscience commenced at 12:18 p.m in SC5 of
the Capitol, Daniel Shostak, |AF Project Manager and
Director of the Foresight Sem nars on Pharnmaceuti cal
Research and Devel opnent noderati ng

(Slide presentation.)

MR. SHOSTAK: Good afternoon. |'m Dan
Shost ak, the Project Manager with the Institute for
Al ternative Futures and Director of the Foresight
Sem nars on Pharnmaceutical Research and Devel opnent.

Let me wel cone you to the 5th of our 6 1996

Foresi ght Sem nars. Today's programw || be | ooking
at innovations in neuroscience.

For many of you this nay be the first
Foresi ght Sem nar you' ve attended. So | would Iike
to give you a brief introduction. This year we're
having si x Foresight Seminars, and this is our 18th

year of having Foresight Semi nars up here on the
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HIll. It is IAF, the Institute for Alternative
Futures's | ongest ongoi ng project.

The Institute itself is 19 years old and
qui ckly approaching its 20th anni versary, and many of
you will be invited to our upcom ng celebration. Do
| ook for your mail. The Institute is an educati onal
nonprofit organization in Al exandria, Virginia where
our clients include international agencies,
organi zati ons and conpani es, national and | ocal
governnents and agencies, nonprofit and comrunity
groups, including the Arlington County Library
System and corporate industrial clients
i ncorporating 22 of the Fortune d obal 100.

Let nme first draw your attention to the
packages that you have on your seats. The packages
contain additional information on the Institute. It
al so contains copies or summari es of today's
present ati ons.

| mportantly, we have included three
additional pieces of information that | would |ike

you to take al ong and pass al ong.
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First of all, there is the Society of
Neur osci ence's "Brai nwaves Newsletter." This
newsl etter is very interesting because on the inside
it has a very nice and succinct summary about recent
news and scientific innovation in neuroscience. It
al so has a nice, lovely summary about the inpact of
neur osci ence and neurodegenerati ve di seases on the
Anmeri can popul ation in health care.

The second newsletter we've al so been able
to include is fromthe Dana Alliance for Brain
Initiatives, an alliance of neuroscientists and brain
researchers throughout the country.

| would |ike to draw your attention to the
third page, which is a |ovely graphical summary of
bot h how we think about neurosci ence and about
medi cations both in devel opnent and reaching the
mar ket in the current past.

Finally, the Institute is very pleased to
be able to provide to you, and will be able to
provi de additional copies if you |like, the nobst
recent "Prescription Medications and You: A Consuner

Quide." This is a joint project of the Agency for
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Health Care Policy and Research and the Nati onal
Council on Patient Information and Education. The
Institute, AHCPR and NCPI are very commtted to w de
distribution of this panphlet, and if you or your
organi zations require additional materials we'll be
glad to help arrange for that.

Finally, the nost inportant el enent of
your package if the |avender evaluation form Pl ease
do ne the honor of conpleting the evaluation on your
way out today so that we can continue to inprove the
program and get feedback to our speakers, to our
sponsors and back to ne.

The Institute for Alternative Futures has

a specific mssion: To help communities and
organi zations nore w sely choose and create the
futures they prefer. Qur sem nar goal building off
that m ssion statenment is to provide foresight on
health to Congress, conmunities and the public.

Qur nethod is to divide the Sem nar up
into three basic conponents:

The first conponent is to exam ne

foresight as a tool for public policy-nmaking, and



10

11

12

13

14

15

16

17

18

19

20

21

22

34000101
mar ysi nons

"Il spend a couple of mnutes doing that in a
nonent .

The second nethod is to present a
preferred forecast, to sumari ze sone of the research
that we've done at the Institute or information that
we've collected in a forecast about a preferred
alternative future. The enphasis is on preferred,
and that neans that we stress the best possible
future we can believe could occur. | hope part of
our discussion today will be in fact about how to
make that occur.

Then probably the nost inportant part of
our programis the discussion elenent. W start our
di scussion el enent with topical presentations, and
then after the topical presentations hopefully we'll
engage you in our question, answer and di scussion
period that we're well known for.

Today' s obj ecti ves.

First of all, we want to tal k about
reveal i ng uni ntended consequences of public policy.
The whol e idea here in our foresight discussionis

that foresight includes revealing unintended
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consequences preferably before they happen.

Then we're going to present a brief
forecast about the inplications of neuroscience and
their recent breakthroughs, then our discussion about
sonme of these breakthroughs, and then |I hope to
generate a di scussion today about the partnership
bet ween governnent and industry and academ cs and
bet ween public and private organizations in fostering
this type of innovation and avoiding the pitfalls of
sonme of these breakthroughs.

Let me go to our first part of the
program which is discuss foresight. The Institute
has been defining governnent foresight as the
application of futures research and nethods to
current policy issues by doing three things:

Seeing the big picture, having a systens
nmodel for the policy question in hand, to understand
t he stakehol ders, what they bring into the system
what they want out of the system and how that system
oper at es.

The second elenment to foresight is

reveal i ng uni ntended consequences, and we'll talk
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about that a little bit nore next.

And the third elenment to foresight is
identifying emerging issues. |In our first four
semnars this year we tal ked about what futures
research is, seeing the big picture and identifying
energing i ssues. Today we'll talk about revealing
uni nt ended consequences.

| went around the office the other day and
said what in one mnute could | say to help people be
better at revealing unintended consequences, and we
cane up with five points to encourage you to use in
your policy analysis or policy devel opnent function.

The first elenment is explore your big
picture nodel. |If you don't have a systens nodel of
the question at hand try to develop one or try to
find one that may al ready exist, and then work
t hrough the problemthrough your nodel to see if it
makes sense. The nodel may need changing or the
policy proposal may need changi ng.

The second elenment is listen and explore
ot her argunents. Needless to say, not all opponents

of your position are saying things that aren't true.
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More inportantly, they may be revealing things about
your systens nodel that nmay need to be incorporated
in your nodel to further refine your policy proposal.

A third proposal to help reveal unintended
consequences is examne historical analogies. |It's
kind of funny to hear a futurist talk about history,
but in fact nmuch of the future still conmes from our
hi story. Bosnia nmay be one of the prine exanples of
that in current contenporary politics. Finding the
appropriate historical analogy is difficult, but it
is an inportant task to incorporate in your policy
wor k.

The fourth elenent | call play devil's
advocate. As you devel op your policy proposal begin
to say what's wong with it, be aggressive about
taking positions and tearing it apart. It is a good
exercise, it's a wonderful way to build teans and
policy anal ytical organizations, but, nost
inportantly, it will inprove your policy analysis.

And, finally, the one thing everyone
agrees on in our office that has to be renenbered is

Mur phy's Law - What can go wong will go wong, and
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one of the best ways to revealing unintended
consequences is sinply begin asking yourself how many
t hi ngs can go wong and how many different ways they
can go w ong.

We tried to summarize a futurist Mirphy's
Law yesterday and it canme out sonething like this:
You cannot foresee all the unforeseeable
consequences, but that doesn't nean you shouldn't.

|''mabout to give you a forecast about
neur osci ence, but often people say well where do
these forecasts cone from So | use this slide to
hel p peopl e understand that we don't really pull them
out of the air.

Qur forecasts are built upon identifying:

-- Trends within our current soci al
syst em

-- Issues, particularly the things that
many of you work on day in and day out here in the
Capitol and around governnent and organi zati ons,
affecting the governnent;

-- Forces, and these are |ong-term soci al

organi zational forces that nmay be affecting the
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envi ronnent, but not necessarily policy or politics;

-- Principles about how systens work.

Sone of these are general principles about overal
systens, and sone of these are nore specific
principles to specific systens;

-- And, finally, the Institute for
Al ternative Futures is very nuch commtted to what we
call vision, asking ourselves what are the people in
power or what are the stakeholders particularly
interesting in acconplishing, what is their vision
for the future and how do their actions affect the
forces, principles, trends or issues.

At the bottom of your screen you'll see a
note on wildcards, and this is the thing that we use
to rem nd ourselves that not everything is
predi ctable or forecastable. Sonetines things happen
that you cannot foresee, but you need to renenber
that that can occur when you begin to do a forecast,
a scenario or projection.

Enough of our introduction to foresight

for today. Let's nove on to our topic.
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Qur preferred forecast is that
neuroscience and all that it contains, and we'll talk
about that in a nonment, wll lead to profound changes
i n human consci ousness, health, society and therefore
t he neuroscience you're about to discuss is going to
have a profound inpact on our future. It may in fact
be transformative in ternms of our culture and the way
we relate to people in this room in this comunity
or throughout the world.

Way wi || neuroscience play this role?
There are four basic reasons:

1. The burden of central nervous system
di sorders is large and growing. One in six private
research dollars goes into CNS research right now.
Wiy woul d that be? That's because 1 in 20 Anericans
suffer from devel opnental disorders of the nervous
system Brain related disorders account for the
majority of our nation's long-termcosts, and brain
and psychiatric disorders conbi ned account for nore
hospitalization than all other diseases in this

country.
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The WHO has recently projected that by
2020 the burden of central nervous system and rel ated
di sorders will rise by 50 percent worldw de. That
wll be equal to 190 million disability adjusted life
years lost in that year alone. The disability
adjusted life year loss is a netric to account for
that people with these diseases will be alive but
unabl e to contribute productively in sonme way to
society. Nearly 14 percent of these daily adjusted
life years lost will be due to CNS rel ated di sorders
of the total. Major unipolar depression will becone
t he second | eading cause of |life year loss in 2020.

The second reason why neurosci ence nay be
transformative is that current CNS research is
resulting in nore know edge about the brain, the body
and society and is inproving treatnent. Again, 1 in
6 private research dollars go into CNS research
today. Nearly a dozen pharmaceuticals were approved
for CNS rel ated disorders in 1995, and many, many
nore are in the pipeline or about to be approved.
W'l | be hearing about sonme of that a little bit

| ater.
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Probably the nost interesting elenent to
why neurosci ence may be transformative is that
neur oscience will revolutionize how we think about
oursel ves. The fundanental question that these
peopl e have been working on and dozens, hundreds,

t housands of other researchers are working on is how
does the brain work and how does the consci ousness
and the idea of self cone out of how the brain works.

And today we're going to hear a little
bit about how the brain works at the nol ecul ar,
genetic and nechani cal |evel, how that generates
behavi or and how all that know edge goes into
treating nental illness or understandi ng nental
illness and, finally, Al zheinmer's disease, the
degeneration of the brain.

Neur osci entists are asking the fundanent al
gquestions that are going to change how we thi nk about
t hinking. And, finally, going back to history and
hi stori cal anal ogies one rule of history in social
change is that as the idea of self evolves social

revolution foll ows.
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There are two common exanples cited. The
one that | find nost pressing is the idea of free
will. After the Renai ssance peopl e began sayi ng we
had free will, and if we had free will we did not
have destiny and we could choose our future, and
within the next two to three hundred years after the
idea of free will re-established itself from Wstern
Europe we saw the end of the kings, we saw the
colonies splitting and we saw the end of the
enpirical enpires, and there are other exanpl es about
how t he idea of self changes and | eads to soci al
change.

So those are the argunents about why
neur ol ogy and neuroscience could lead to
transformation in our society.

Today's programtries to present a broad
spectrum of issues in neuroscience.

Dr. Pat Levitt is fromthe University of
Pittsburgh. He is the new Chair and Professor of
Neur obi ol ogy at the Pitt School of Medicine. He
focuses on how the brain works and how t he wor ki ngs

of the brain turn into functional relationships and
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ultimately into behaviors. He is a neurobiologist by
trai ni ng.

Dr. Eric Zillmer is a psychol ogi st at
Drexel University. His research focuses on
personality and the brain. So we go fromthe working
of the brain to personality.

Qur third speaker is Dr. Fred Goodw n,
Director of the Neuroscience, Mdical Progress and
Soci al Program at George Washington University. His
research focuses on how the brain, behavior, and
human values are all linked. He is also a nenber of
the Institute of Medicine, one of five psychiatrists
to hold that honor.

And our final speaker is Peter Witehouse
from Case Western Reserve University and the Schoo
of Medicine there. He is the Director of the
Al zheinmer's Center. Dr. Whitehouse will finish our
formal program di scussi ng recent advances in
Al zhei mer's screening and how t hose advances provide
great new information, but raise very troubling

et hi cal questi ons.
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Qur format for today is that they wll
each make a brief presentation, |I'll take one
clarifying question after each presentation to nake
sure we're getting it all straight, and then after
the final presentation we'll open up for our question
and answer and di scussi on peri od.

Wth that introduction done, | would |ike
to introduce Dr. Pat Levitt.

(Appl ause.)

PAT LEVITT, Ph.D., UN VERSI TY OF Pl TTSBURGH

(Slide presentation.)

DR. LEVITT: Thank you very much, Dan.

It was interesting that nost of your
comments were couched in terns of the strategic
i nportance of neuroscience being focused upon the
pat hol ogi cal aspects of the nervous system affective
di sorders, behavioral disorders and neurol ogi cal
di sorders. But when | think about it in sone sense |
t hi nk about how our understandi ng of how t he nervous
systemworks wi Il inpact upon normal processes. As
we |l earn how we learn and as we | earn how we

communi cate we w Il design new strategies | think for
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educating ourselves and future generations. | think
there is no question about that.

"Il nmake a forecast or a prediction that
in about three weeks the City of Washington, D.C
will be inundated with neuroscientists. 25,000
neuroscientists wll be attending the Annual Society
of Neuroscientists Meeting in the Cty of Wshi ngton,
D.C. It is the largest biologically associated
society in the country and in the world probably with
25,000 nmenbers. The only scientific society |arger
in the United States is the Anerican Chem cal
Society. So in fact we don't need to nake
predictions | think about how i nportant neuroscience
will be in the future. Scientists in fact have done
that for us and there are a nunber of us in the room
who have been part of that process.

What 1'mgoing to do today in about five
mnutes now is to provide sone baseline information
about how we think about cellular processes in how
t he nervous systemfornms. |'ma devel opnent al
bi ol ogi st and I do have an inherent bias in that I

believe that in order to understand how t he central
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nervous system works and how t he brain works you

m ght as well start fromthe begi nning and understand
how this is built, how circuits are formed, how cells
that conprise the brain are actually produced, how
they wire together and how they maintain their
capacity to change over our entire life, and what are
t he nechanisns that drive all of those forces.

And if there is any nessage that | want
you to renenber today | think, and there are a nunber
of them but the one is that we've had a tendency in
the past to understand that genes are very inportant
in all biological processes, and we al so have an
under st andi ng that experience, either by the organi sm
or by cells, is also a magjor part of driving
bi ol ogi cal processes.

The problemthat we've tended to segregate
or separate those in sone sense, that is it's either
genetic or its epigenetic, and what | would like to
show you, and let's have the first slide, is that in
fact it's a distorted view

If we go back a little bit in history, and

this is a slide that was of a schenatic that was
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generated by Paul Vice, a very fanous bi ol ogist, who
back in the 1940s generated this. Al | want this to
represent is in fact we've cone full circle into
separating these processes of genes that regul ate

bi ol ogi cal functions and experience that regul ates
bi ol ogi cal functions to an inmage |ike this where
these arrows that interconnect a nunber of different
processes that occur in devel opnent in fact inpact
upon each ot her.

In the last 10 or 15 years we know, for
exanpl e, that the nervous system has 50,000 genes at
| east or nore that are unique to the nervous system
itself. No other organ in the organi smshares those
genes, and by the year 2000 we will have identified
99 percent of the conposition as we know it in the
favorite experinmental nodel at |east preferred by
bi ol ogi sts of the mass. So we'll have the substrate
in fact of that information by the end of the
century, there is no question about it, and maybe
even before. The problemis we're still in the
i nfancy of understandi ng how t hose genes in fact are

regul ated to drive a nunber of different biol ogical
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processes.

Next sli de.

So we' ve al ready nmade di scoveries in the
| ast 10 years, and this is froma nunber of different
| aboratories, and I"'mreally not going to talk very
much about ny own work, that there are genes that are
uni que to the nervous systemthat control pattern.
That is, there are genes that are expressed in
certain parts of the very early brain, and the brain
starts out as two, and those genes drive the identity
of what those different parts of the brain wll
become. But we know that the genes are not
sufficient to drive that process. So, for exanple,
if you identify that gene, and you identify when that
gene is first expressed, and you're |ooking at a
picture in the top right-hand panel, and that purple
color is actually the expression pattern of a gene
withinin a very small segnent of the spinal cord and
it's expressed in no other part of the brain and it's
expressed in no other part of the organism

We can show that the environnent is very

inmportant in driving that gene and specifying that
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very part of the spinal cord because we can pl ace
that piece of tissue into a new mcro environnent.
That new environnment contain signals fromother cells
fromother parts of the organismthat can in fact
turn that gene on and off.

Next sli de.

Now the ability to regulate the early
expression of gene patterning will eventually be in
the formation of the nervous systemto defining how
the circuits actually form So that early events at
the genetic level that are driven by experiences that
the cells undergo as a community and al so
individually will in fact drive the basic patterns of
how t he nervous systemwi res with each other. That's
not to suggest that the wiring that occurs during
devel opnment is inmmutable. 1In fact, it undergoes
changes as we |l earn even as adults.

So what you're seeing here is actually new
dyes that have been devel oped over the last 10 years
that allow us to actually | ook at the very specific
patterns, the intricacies of circuits, and what

you're seeing here in fact is the circuit that's
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requi red by the organismto sense sonething in the
environnent, a touch, and to performa notor task
once that touch is felt.

So we can actually now identify these
circuits and we can identify what happens to those
circuits if there is abnormal gene expression.
Renmenber again that gene expression is going to be
regul ated at every step of the way by influences from
the environnent, and this just doesn't happen post-
natally. This happens prenatally as well.

Next sli de.

We can nmonitor not only circuits, but
cells on an individual |level as well. W have the
tools to do that now m croscopically and we al so have
i mage anal ysis, and that becones very inportant
because in a nunber of |aboratories around the world
we're trying to understand at a circuit |evel what
happens when we perturb the normal processes of
devel opment or what are normal processes of
devel opnment, and |I'Il give you an exanpl e.

Next sli de.
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We know that there are neurotransmtter
nol ecul es that are very inportant in carrying
information. They are the chem cals that carry
informati on from one neuron to another, and just
i magi ne this process happening in your head, and 10
to the 14 neurons are doing this, and | always get a
headache when | think about it this. But in fact we
know now t hat these very sane nol ecul es,
neurotransmtters, and many of you know about
nor epi nephri ne and serotonin, and others on the panel
wi || perhaps speak about those, are in fact nol ecul es
that are very inportant in regulating growh during
devel opnent. They performa separate role during
critical periods of devel opnent before the individual
is born. 1'll give you an exanple. The
neurotransmtter, dopam ne, which we know is invol ved
in affective disorders, can in fact nodul ate the
devel op of certain parts of the brain.

Next slide.

The way that we've investigated this, with
a nunber of others, is to actually manipul ate the

| evel s of dopam ne in the brain, and we've done this
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in a paradigmthat actually has a clinical link to
it. That is using an animal nodel we can expose
devel oping animals to cocaine which directly

nodul ates the levels of this neurotransmtter.

Now remenber that during early periods of
devel opnment it's not a neurotransmtter per se, but
it's a growh regulating nol ecul e, and when we do
that we've identified in fact that we don't grossly
change the structure of the brain, but we do nodify
aspects of cell formand aspects of cell conductivity
that have long-terminpacts on how the organi sm
behaves.

So we can actually | ook at i ndividual
cells, that very pretty painting, or it's actually a
pi cture that was generated off of a conputer, and it
shows you the structure of some seven or eight cells,
neurons sitting in the brain in an animal that was
exposed prenatally. This animl was an adult when we
assessed it.

Next sli de.

And we can show in fact that there were

changes that occurred in the structure.
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Next sli de.

And those changes are not uniform In
fact, there are very specific parts of the brain,
those that have to do with cognitive tasks,
intentional tasks and | earning tasks, again relating
to structure and function for certain parts of the
brain that are nore focused on performng certain
tasks than others, that are altered and are altered
long-term This just highlights some of those areas
on the human brain, and this has been shown again in
experinmental animals. It clearly shows the power of
how t he environnment, the cellular environnent, the
environnment of the organismcan really drive early
devel opnment al phenonena that eventually end up --
next slide -- with changes that we can neasure as
behavi oral consequences.

So, for exanple, in these animals that
wer e exposed to cocaine only prenatally, when we
assessed their behavior postnatally, that is once
they're adults, they behave by and | arge very
normally. But if you challenge themw th a specific

task, for exanple an intentional task where they were
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required to attend to a stinulus and then respond to
that wwth a specific behavior, they can do it, but it
takes thema long tine to learn how to do that, and
in fact in sone instances they never quite reach that
| evel .

Next sli de.

| think what we're going to do with nore
and nore of these systens is to begin to identify
brain structural relationships as they relate to how
the nervous systemfirst forns, and that in fact wll
have an inpact in ternms of understanding the
nol ecul ar and cel lul ar basis of how we | earn and how
we behave, and | hope in the discussion we'll talk
about what inpact that can have on how we generate
policy in the broadest sense, and not just health
policy, but social policy as well.

MR. SHOSTAK: Thank you, Pat.

(Appl ause.)

Qoviously the policy inplication is that
neuroscience is going to tell us a |lot nore about
possi bl e education policy right off the top because

if they know how t he body devel ops and | earns they
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are maybe the people who shoul d be setting education
policy in the future.

s there any clarifying question for Pat?

Yes. That happens when you have a
scientist on board.

AUDI ENCE: |Is there a reference to the
cocai ne study?

DR. LEVITT: Yes, and I'll provide it for
you after the sem nar

MR. SHOSTAK: Let ne introduce Eric
Zill mer, Professor of Psychol ogy at Drexel
University. He focuses his work on personality and
the brain. He is also the recent author of a new
book on the psychol ogy of Nazis, and has a new book
comng out in '97 on the brain itself.

Dr. Zillmer.

ERI C ZI LLMER, Ph.D., DEPARTMENT OF PSYCHOLOGY
DREXEL UNI VERSI TY

(Slide presentation.)

DR ZILLMER. Thank you.

|"'mgoing to use ny tinme with you just to

touch on three issues briefly, brain research in the
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past, which | call the scientific search for the
soul, brain research in the present, which I call the
decade of the brain, and then brain research in the
next ml |l enni um

Wiy is it inportant to focus on the past?

| think for two reasons. | think our history wll
be our future. In addition, we've nmade m stakes in
hi story that we should not nmake in the future, and
"1l give you an exanpl e.

Most of our history in brain research has
been stuck in the dichotony between | think therefore
| am the kind of idea that brain processes are
mysterious and that the soul sonehow arises fromthe
brain in a nysterious way, and anot her concept, sort
of a dichotony, that there is no ghost in the machine
and that the brain functions very nuch like a
conputer, a machi ne.

We are still stuck in the summary you may
have seen in the Washi ngton Post this norning that
sort of enbraced evolution a little bit but he did
say that the soul is not part of this and it remains

sort of a nysterious process.
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| think both nodels are wong. | really
bel i eve now, or we know actually that for every
behavi or, whether it's a reflex or whether it's
religion, there is a neurological correlate. W've
accepted that, and now we're trying to find out how
this actually occurs.

Let nme give you an exanple of how brain
research in the past may have affected what we're
doing now. It wasn't |long ago, 40 years ago, locally
that a physician naned Walter Friedman pioneered
what's known as the transorbital |obotony, in which
he knew that behaviors in schizophrenics was rel ated
brain processes. He thought that sonehow these
neurons were tangled up, and one way you can undo
themwas to cut them and he proceeded to do so in
about 40- to- 50 thousand patients.

This was done in the 1940s and 1950s, and
we | ook back on this now and we say outrageous. This
was outrageous. Well | want to inpress upon you that
when we're in 2020 we're going to | ook back on how
we're treating schizophrenia right now or other

mental illnesses that have a bi ol ogi cal conponent,
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pani ¢ di sorder or obsessive conpul sive di sorder, and
we're going to say the sane thing, outrageous.

Let nme nove to the present. Mich of what
we' ve | earned about the brain, 90 percent of it,
we've learned in the last 10 to 20 years. 1In the
1940s and '50s we thought that half of our brain, the
ri ght hem sphere, was a reserve hem sphere. | don't
know i f you drive Jaguars, but they have two tanks,
you know, one tank and then you switch over to the
ot her tank.

Vel |l we've nmade trenendous advances, not
only in our understanding of the brain, but also in
| ooking at it, imaging the brain based on an MR
Well we can do that and target specific structures in
the brain and quantify them the white being the
corpus porosa next to the two hem spheres, and the
bl ue being the ventricular system and we can | ook at
them and | ook at, for exanple, differences in nen and
wonen on certain strategic structures. W can al so
see how these brains are working while sonebody is
doi ng sonet hing and we can superinpose that on the

structure. So we're really on the threshold of a new
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science in terns of how we understand our own
behavi or and our differences in nmen and wonen, young
and ol d, straight or gay.

So right nowin the brain we're making
tremendous advances. Children watch Pinky and the
Brain, they go to stores called Zainybrain, they have
alternative bands called Cerebral Fix, Bad Brains and
Spinal Tap, and I don't know if they know anything
about neurosciences, but the public has enbraced a
nor e bi ol ogi cal nodel

We under stand now t hat sl eeping and
dreaming is a brain process. W know now t hat
chil dren who devel op readi ng problens or dyslexia
have different brains than those who do not. W know
that people, who I work with a lot, PTSD, post-Qulf
War, the Vietnam and Korean Wars, their brains have
changed because they have wi tnessed a catastrophic
event. We also know that now there are sone
medi cations that are very refined. W know t hat
there are about 14 receptors just for one
neurotransmtter, serotonin, the nmysterious chem cal

that plays a role in nood, depression and anxiety,
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and we can pi npoint these receptors nuch better.

And on the nore bigger picture we are
accepting that the brain constitutes a major aspect
of who we are. Evolution has placed the brainin a
very critical position. 1It's the only organ that
sustai ns our own existence, and because of its
i nportance it has been conpletely surrounded by a
protective tissue, the skull. |Is the brain the
source of all behavior? Well we think so.

Let's go to the future, the brain in the
next mllennium and this is an opportunity for nme to
i ntroduce to you ny two graduate students, Any and
Terry, and | hope there are sone radiologists in this
group who are going to see sone pathology in this
br ai n.

(Laughter.)

VWhat are the nost inportant future
concepts about the brain and howw Il they relate to
society? | think that what's going to happen is that
we're going to reinvent how we percei ve oursel ves.
We're going to go away fromthis dualismbased on a

m nd/ body di chot oy, and brai n based expl anati ons
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w Il be accepted and enbraced.

Nobody is surprised any nore if they pick
up a newspaper and find out that truancy has a
bi ol ogi cal conponent. That woul d have been
outrageous 20 or 30 years ago. There will be no
di stinction nmade between nedical illnesses and nental
illnesses. Mst, if not all, nental illnesses have
been now descri bed as bei ng bi ol ogi cal .

Thi nk about the stigma that we are living
under. Think about calling into work for one nonent
and over the phone you say | can't cone into work
today, | have a nmental illness. Think about filling
out a job application where it says health and you
say | had a bout with nmental illness but | got over
it. W don't treat nental illness the same way we
deal with pneunonia, but |I'm suggesting to you in the
future schizophrenia will be dealt with just as if
sonebody had pneunonia. Personality and nental
illness will be understood as being both related to
brain processes, and it will be okay to call in sick

because of a bout of depression.
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The policy inplication is that we have to

overcome our two-tier insurance systemwhere we have

medi cal illnesses and we have nental illnesses. |If
they're all biological illnesses, then we should have
one health plan for both types of illnesses. There

wll be no differences in the health coverage on
ment al and physical conditions.

| think there will be reformin how we
view the insanity defense. There wll be nore
appropriate biological nodels of free will and
responsibility. The Mnaghten rule and the Anmerican
Law Institute rules of responsibility and free wll
are outdated. | think there will be reformin terns
of how we accept and think about responsibility.

W will accept, and we al ready have, that
in the brain hardware as well as software is al ways
changing. Just by ne speaking to you | hope that
sonething will change in your hardware and software
chemcally so you will renenber the things that we're
telling you today. This becones very obvi ous by
seei ng sonebody who goes through a catastrophic event

wWith a post-traumatic stress disorder where they're
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trying to forget a nenory when in fact they can't do
t hat .

The public will be very sensitive to brain
injury. It will be understood that we are born with a
certain nunber of neurons and that regeneration of
neurons i s not possible, even though we're working on
it. Just as we have adopted seat belts, nore and
nmore air bags will appear in the cars to protect the
head. There was a study that showed clearly that
football and soccer was dangerous to your well -Dbeing,
and we wi Il have children not punting the ball with
their head until they mature devel opnental |y and
neurologically. So the public wll enbrace this
concept that the brain is a very inportant organ and
needs to be protected.

W w || have changes in education. Those
changes will be such that neuroanatony, neurosciences
and the neurol ogical paradigmw || be enbraced in
education starting with elenentary school wth
neur oanatony, in grammar school students will |earn
brai n behavioral relationships, in high school

students will |look forward to exam ni ng neur oanat ony
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and having brain autopsies, and in college students
wi |l enbrace a new science of the brain.

"1l end up with an historical slide.
Let's not go back in how we | ooked at the brain in
the past. | would like to say that brain research
has had a | ong past, but a short history. Fromthe
begi nning of humanity we have been interested in how
the brain works. In pre-Colunbian tines in Peru it
was t hought, although there is a controversy whet her
this was a surgery, that by drilling a hole in
sonebody' s head, and this hole was not drilled into a
knee cap or into the el bow, but sonething mnmysterious
was wor ki ng i nside the head, and they knew this and
t hey thought sonehow evil spirits could be rel eased
and the sunshine could cone in and heal. Let's not
make those m stakes again, and let's not try to
oversinplify what's going on. There is nuch about
brain research we still don't understand.

Here is a nore recent picture of a patient
with nmental illness confined, and | think this is
sort of an old virtual reality kind of device where

this person is going through sensory deprivation.
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Let's not make those m stakes again so
when we | ook back to 1996 we can be proud of how
we're dealing wwth our nental patients and with how
we devel op educational systens that are in sync with
neur ol ogi cal devel opnent.

Wth that in mnd | thank you for your

attention.

(Appl ause.)

MR. SHOSTAK: Thank you, Eric.

Is there a clarifying question for Dr.
Zi |l man?

AUDI ENCE: There is so much enphasis on

the brain out of context of life style and the m nd.
Coul d we be making the sane m stake that you were

tal king about in your last slide, and that it needs
to be put in a platformof the consumer, the way they
live, their nutrition all those things rather than
just the specialty of the brain?

DR ZILLMER: | think that we could nmake a
m stake. Like Dr. Levitt tal ked about, you can
change your brain by changing your environnment. So

it's much nore system c than just focusing on one
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organ, but the matter of the fact is that's where the
i nformation processing occurs and that's where
behavi or occurs.

AUDI ENCE: But so many peopl e think that
it even occurs at the cellular |evel throughout our
body, the innate w sdomof the body. | nean that's a
big issue right now, and to tag it all to brain you
woul d have difficulty with that.

DR. LEVITT: You've hit on a very
inportant point. | nmean the biology is telling us
sonet hi ng about the brain because, as | nentioned
before, there are things, nolecules, genes present in
the brain that exist nowhere else in any other organ
in the organismin the body.

VWhat you've hit on is the concept that
many things can nodul ate the function of the
organism and | think what neuroscientists are saying
is that that begins in changes and processes at the
nmol ecul ar and cellular level in the nervous system
and then is expressed by the body in sonme outward

way.
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MR. SHOSTAK: Let's nove on to Dr. Fred
Goodwi n, Director of the Center on Neuroscience
Medi cal Progress in Society at George Washi ngton
University, and the former Director of the National
Institute of Health and the National Institute on
Ment al Heal t h.

Thank you for joining us today.
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FREDERI CK GOODW N, M D., DI RECTOR,
CENTER ON NEUROSCI ENCE MEDI CAL PROGRESS | N SCOCI ETY,
CEORGE WASHI NGTON UNI VERSI TY

(Slide presentation.)

DR. GOODW N. Actually this discussion
remnds me nore of ny earlier career in philosophy
before | went into nmedicine at all.

| want to just nake a few points. [|'ve
spent the last 30 years in research, but al so seeing
sick people, people with nmajor depression and nmanic
depression illness, and a |lot of ny perspectives and
bi ases, if you will, conme 30 years as a clinician.

What we're faced with, and | think that
Dr. Zillmer was referring to this, we're faced with
nmyt hs about nmental illness, but | have a slightly
different take on how to deal with these nyths
because | think sone of the stigma that the public
has i s based on concerns the public has which are
| egitimate and which when we call everything a no-
fault illness we're overstating a little bit. It is
different to have pneunonia and to have an ill ness

whi ch affects your behavior which affects other
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people, and that's | think the nub of the education
j ob we have to do.

But at any rate, the three nyths that I
t hi nk shoul d be done away with are that it is not
definable, that it is not treatable or that
everything sort of works for everything with non-
specificity, or that they are so pervasive that
everyone has a little bit of it and you woul d break
t he bank.

The nmental health field al so has a good
deal of responsibility for this one because we go
around sayi ng 22 percent of the population has a
mental disorder, and the taxi driver says well if 1
in 5 people have a nental disorder if you covered it
you woul d break the bank.

In fact, only 9 percent of the popul ation
have a disorder with any significant dysfunction. |
mean half the popul ation has a respiratory disorder
every year, and that doesn't nean we all go off to
t he doctor every tine we have the flu.

The nost inportant one, and | keep hearing

this even from psychiatrists and psychol ogists, is
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this issue of diagnostic reliability. [If you
actually I ook at nental disorders and the percentage
of time that independent observers can agree with one
anot her about a di agnosis, independent observers now,
that's .72, and for major affective disorders it's
.8, and al so for schizophreniait's .8, our two nore
i nportant subgroups of mmjor disorders.

Look at this conpared to the ability of
clinicians to tell a woman whet her she has a
mal i gnancy based on a mammobgram 67 percent, or the
ability to tell froman exercise EKG whet her you have
a heart problem 30 percent. That's essentially
guesswor k.  Nobody woul d think of not covering an
exerci se EKG in insurance, and nobody woul d think
about covering a manmogram and yet these are not

nearly as precise in terns of reliability as the

di agnosis of nmental illness. So the old Wody Allen
i mage of nental health, nmental illness has to be put
to rest.

The second nyth about that treatnents
don't work or they are sort of non-specific again is

based on the ol der sort of non-specific analytic
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nmodel which may have been useful in certain cases,
but not certainly for the major nunber of things
we're dealing with today.

This is a review that we prepared at N IVH
for the Health Care Reform Task Force | ooking at the
efficacy of treatnents for the five mgjor nenta
di sorders, schizophrenia, panic disorder, bi-polar or
mani ¢ depressive illness, obsessive conpul sive
di sorder and mmj or depression, and it took a one-year
time frane to | ook at substantial recovery of
function at one year neasured by a functional
recovery score, not a synptomscore, but a functiona
life function recovery score, and using that sane
score | ooking at those studies in the cardi ovascul ar
literature, which had done the sanme thing, we |ooked
at angi opl asty, arthrectony and anti-hypertensive
medi cation. The one-year efficacy rates cane in at
between 40 to 50 percent, whereas in the five mgjor
mental disorders it was 60 to 80 percent.

So if one were covering it sinply on an
efficiency basis of the rates of efficiency of

treatment you would put the nental illnesses before
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t he cardi ovascular illnesses. W used cardiovascul ar
illness as a conpari son because the net cost to
cardi ovascular illness is into the country, that is
health care as well as lost productivity equals the
net cost of nental disorders. They're both in the
range of $160- to $170 billion a year.

Now | et me just say one thing about
treatnment, and we could review all the wonderful
medi cations if we had time, but let's renenber that
one of the striking things that is being denonstrated
t oday about psychosocial treatnents, about
psychot herapies is that the biggest effect of
psychot herapy i s now denonstrable in the sickest
patients. It's exactly the converse of the common
wi sdom The key is of course, unlike the classical
trials of psychotherapy alone, is that here we're
tal ki ng about psychot herapy conbined with effective
medi cat i on.

Here you have a study of Fogarty, which
has now been replicated several tines. The
medi cation effect, this is neuroleptic nedication in

schi zophrenia, our nost difficult to treat and nost
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devastating illness where these by the age often of
20 have essentially disconnected fromlife to a
degree that it's hardly enough to call a normal life
at all.

It's hel ped by nedication, but here you
see a relapse rate, and this is a one-year follow up
a relapse rate of nearly 40 percent, 36 percent in
one year with nedication alone. Now |'m sure that
may get a little better with sone of the newer
medi cations, Cl ozerile and Lanthropine, and | think
it will get better, but nevertheless this is
considered a good result with nedication al one.

| f you conbine that in a random assi gnnment
and double blind way with social skill training for
the patients you bring it down, and with famly
therapy for the famlies focused on expressed enotion
and education about the illness and howto deal with
it you bring it down, and if you do the two together,
the two psychosoci al therapies together you in fact
reduce the relapse rate by a factor of four-fold.

Now there is nothing in psychotherapy al one which

|'"ve reviewed extensively that could ever approach
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t hat kind of size effect.

Replications of this study have shown at
| east a reduction in half of the relapse rate. Think
how stupid it is not to cover this, and this is a
very cheap kind of therapy, by the way, and often a
ot of it is done in groups, think how stupid it is
to risk an at | east doubling of your relapse rate
with hospital costs of psychiatry averagi ng $800 a
day, when for a few hundred dollars you could be
providing this kind of psychotherapy. This is not
get on the couch and tell ne how you feel about your
not her type of therapy. This is very focused here
and now and very practical. Unfortunately, a | ot of
psychiatrists still, | mean people trained nany years
ago, may not even know how to do these kind of
t her api es.

Now this relates to sonething that both
Dr. Levitt and Dr. Zillman said, and this is a study
from UCLA | ooki ng at patients who have a very severe
form of obsessive conpul sive disorder. These are
peopl e who have to wash their hands six tinmes, and

t hen when they touch the faucet to turn the water off
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they've got themdirty so they have to wash them
again, and often their lives are so limted. They
literally cannot get out of their house they're so
limted by this repetitive, stereotyped, neaningl ess,
pur posel ess activity of obsessive conpul sive
behavior. |'mnot tal king about obsessive
personalities that many of us have who are doing
research, and sone of us have the disorder actually,
but anyway.

(Laughter.)

If you look at OCD with brain inmaging
usi ng PET scanni ng where you can actually reduce your
color coding, the relative glucose uptake by the
brain and therefore the relative nmetabolism you can
find very specific areas, pre-frontal areas that are
highly active in the OCD patient prior to treatnent,
and they are different fromnormal controls. Then
post-drug treatnment you see the big reduction in
this, and then you have the sane, and this is
slightly different slice, but you have the sane
reduction in the sane area produced by behavi oral

therapy. So the notion that drugs are working
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bi ol ogi cally and behavi or therapy is working in sonme
etherial material way, you know, the final conmon
pathway is in fact the brain.

Now both Dr. Levitt and Dr. Zillner tal ked
about neurosci ence, and what has happened in
neuroscience in the |last few years has becone nuch
nmor e sophi sticated about behavior, and it has becone
much nore able for psychologists to find a common
| anguage with neuroscientists.

Neuropl asticity, and that is the ability
for the environnment to change the brain in specific
ways, has been referred to and the environnent al
i npact on gene expression. This is not Lamarckian
genetics. The environnment as far as we know does not
affect the DNA, but it does affect the rate at which
the DNA is expressed in the RNA and therefore
converted into proteins, and there is often nore room
to do that in early devel opnent.

Functional brain inagi ng has opened up
this whole ability to look at the CNS. It's not a
soup any nore. |It's not |like the |iver, one cel

being the sane as every other. |It's in fact



10

11

12

13

14

15

16

17

18

19

20

21

34000101 53
mar ysi nons

extrenely conpartnentalized, and therefore to
understand integration you need to be able to i mage
the brain and | ook at the anatony of thinking and the
anatony of feeling.

An i ncreasing behavioral sophistication is
devel opnment al neurosci ence, which neans that you can
do very subtle things nowto the brain in animls and
to the environnent and see long |lasting effects that
appear to becone permanent.

Let nme say, by the way, one thing I
started to say about stignma. Stigma is still real
and reflected in those three myths. | agree that
there is nore public understanding of brain behavior,
but 40 percent of the public still thinks that
depression is a weakness. Now why do they think
that? That doesn't nean that 40 percent of the
public is just stupid or prejudiced. Wat it neans
is that they sense that people who have a behavi oral
di sorder still have sone responsibility to do
sonet hing about it, and that's what we believe in

clinical nedicine.



10

11

12

13

14

15

16

17

18

19

20

21

22

34000101 54
mar ysi nons

It's one thing to say it's not your fault
that you have severe depression, and let's take, for
exanple, the early onset of alcoholism Fromwhat we
know the early onset of alcoholismis purely genetic.

There doesn't seemto be any environnent al
contribution to getting the early onset of

al coholism The adoption studies show no inpact of

t he environnment on whether you have it or you don't
have it. So you inherit something that is not your
fault, but it's your responsibility to make sure that
you abstain from al cohol and that you get help in

doi ng that.

O take, for exanple, the quadriplegic.
The quadripl egic has a clear neurological deficit and
it's not his fault. But what's the difference
between a Chris Reeve, who is doing remarkabl e things
with his life, and some quadriplegic that is sitting
in the back ward of a VA hospital feeling sorry for
himself for the rest of his life. That's not the
quadraplegia that's different. |It's sonething about
that person's character, and it's sonething about al

ki nds of other things.
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So this notion of brain illnesses should
be like every other illness | don't agree wth.
Brain illnesses that affect conpl ex behaviors are as

conpl ex as the behaviors are, and our ethics, our
sense of norality about them and the issue of where
does free will and responsibility reside, and in fact
if society gave up the concept of human
responsibility and free will we would be in really
deep trouble as a society.

Hi storically if you want to | ook by
j udgi ng exanpl es where determ nismgets away with
t hi ngs and takes over, then of course organi zed
soci al behavi ors, which are dependent upon peopl e
assum ng responsibility, regardless of their
deficits, would be in trouble.

That's sort of the editorial part of ny
presentati on.

Now one of the things that's nost exciting
to me as sonebody who has studied mani ¢ depressive
illness is this, that we have noticed that manic
depressive illness, which is clearly a genetic

illness, as genetic as anything in psychiatry and
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nore genetic than many things in nedicine,
nevertheless requires activation. It requires
psychosocial stress in the beginning of the illness,
but once several episodes have been activated, then
it goes on automatic pilot and it doesn't require any
activation any nore.

My col | eague, Bob Post, reasoned a nunber
of years ago that this may be anal ogous to the
process of kindling, where if you give a conpl ex
systemthat has many regulatory groups in it, like
the brain and particularly the linbic area of the
brain, the enotional brain, if you give it repeated
stinmulation with rest periods in between you can get
a larger and | arger response each tinme even though
the stinulation doesn't get any larger. It's like
the reverse of tolerance. And then eventually you'l
get seizures. The critical thing is you can take the
stinmulation away at a certain point and the brain
wi |l have a seizure at the tinme it renmenbered and
expected to get the stinulus again.

You heard the reference to post-traumatic

stress disorder, and this is cellular nmenory, and now
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how that cellular nmenory is being established is
bei ng uncovered. The sanme thing can happen with
cocai ne, which was nentioned. |If you repeatedly take
cocai ne, and people don't take cocai ne conti nuously,
they take it at episodically, and you get a | arger
and | arger response each tinme, and then you get what
John Bel ushi found, where a dose that you previously
t hought was safe can kill you.

| f one doubts the biological power of
cocai ne craving one only has to | ook at a vi deot ape
that Chuck O Brian in Pennsylvania has made. He took
an addi ct who was a cocai ne addict, brought himinto
his research | ab and hooked himup. He took a bunch
of them but this was just one exanple, and he hooked
themup to a PET scanner, had them sel f-adm ni ster
cocaine, and it got through the ethics commttee
because they were actively doing it anyway, and then
he saw the brain dopam ne tree light up, the linbic
dopamne cells light up like a Christnas tree.

He detoxed these patients with daily
urines and was definitely sure for a whol e year they

were drug free. He brought them back in, and these
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were cured, he put themin the |ab, hooked them up
with the PET scanner, had them open a box and there
was a needle and a syringe, the works, and just

| ooki ng at the works caused the |inbic dopam ne cells
to fire, and it was hard to tell between the real
dopam ne and the renenbered dopam ne, the rea
cocai ne and the renenbered cocaine. That's the power
of this nenory.

Now everyone has got to show one slide
t hat nobody can read.

(Laughter.)

Now this shows the translation from an
envi ronmental event working through the transmtters
you heard about, through very specific receptors,

t hrough G proteins, into cyclinic AMP, and the
phosphoryl ati on of various proteins, particularly the
phosphoryl ati on of proteins that are involved in
early genes that regul ate the expression of other
genes, and what you have here is a systemthat can go
fromthe environnment through things that take

m croseconds, mlliseconds, seconds and m nutes here,

things that take hours, and then finally as these
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converted into gromh factors, for exanple, you get
into effects that can take days, nonths and years.

So you have a transducer, if you wll,

t hat goes through the outside of the cell, the

cytoplasm the nucleus and then back into the

cytoplasmand to other cells which allows these

envi ronment al psychosoci al stresses to be transl ated
into real and often permanent changes in protein.

In my field of manic depressive illness
we're very interested in this because we' ve found now
that kindling is age dependent, that is the brain's
ability to be kindled dimnishes dramatically after
the animal, and nonkeys and rats have been studi ed,
grows up and gets out of adol escence.

So if indeed in a genetically vul nerable
i ndividual that normal |life stresses can trigger this
illness and that once triggered goes on for the rest
of your life and requires life-long nedication, if
you in fact block that before it can even happen in a
child let's say who never had had the illness yet,
but who was generically vulnerable to it, you m ght

prevent the illness fromever devel oping, and then by
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the tinme they grew out of the vulnerability of

ki ndling you take them off the nedication and they
can spend the rest of their life never having had the
i1l ness and never needing life-1ong nedication.

The key to that is the ability to have
genetic markers because you couldn't ethically do
that with what we know now. You wouldn't be able to
pi ck the kids out that accurately. For every child
who has a bi-polar parent there is only one out of
five chances that that kid will have it hinself.

We now have real progress in |ooking for
generic markers in particularly the recent
replication of the chronosone 18 work, which is a
|large area and it's going to require a | ot of
narrowi ng down, but | would predict, as has been
predi cted nore generically, | would predict that by
the end of this decade we will have generic narkers
for mani c depressive illness, and we will be able to
try then the experinent of preventive treatnent.

Now l et me close with a couple of comments
about genes, and |'mvery glad that both Dr. Levitt

and Dr. Zillmer nmentioned the conplexity of this and
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the way the public often dichotom zes this into a
zero sumgain, you know, the nore genetic the
explanation the | ess environnental. That's
ridi cul ous.

In fact, if you really want to understand
t he power of the environnment you want to do it in a
generical ly vul nerabl e popul ati on, sonebody
vul nerable to that environnment, because if you | ook
at the effect of the environnent on any | arge group
of people the individual generically rel ated
differences in those people are so large that it
usual |y washes out the environnental effect. It's
very hard to see because there is so nuch genetic
noi se.

Take, for exanple, the childhood issue of
chi | dhood aggression. |[If you |ook at the measurenent
of adverse adopted honme environnent, and these are
ki ds who are adopted away so you separate the genetic
fromthe environnment, and if you | ook at the
predi ct ed nunber of the chil dhood aggressive
synptons, if they have a biological parent with

antisocial personality, which has been shown in other
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studi es to have about 67 percent of the variance
expl ai ned by genetics, if you have a bi ol ogi cal
parent with antisocial personality what you see is
the nore adverse the environnent the nore |likely that
kid is going to grow up in trouble. Wereas if you
don't have a biological parent with antisoci al
personality the environnment doesn't nmake any
difference with respect to this behavior.

So if you wanted to really show how
inportant it is to correct an adverse environnment you
woul d want to | ook at the kids who were genetically
vul nerable to it and not pretend that there was no
such thing or to say that |ooking at generic
differences there was sone way to | essen the
consequences of the environnent. |It's exactly the
reverse

Then nmy final slide is based on sone work
that David Reese is doing at GN who is one of our
nost gifted psychosocial researchers, and what he's
| ooking at is |large cohorts of people where they have
identical twns, plain siblings, half siblings and

bl ended famlies. That's the only benefit | think of
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with our very high divorce rate is you have a | ot of
hal f siblings to study for genetics.

(Laughter.)

O course he has the whole genetic
variability coverage, 100 shared genes, 50 percent
shared genes in siblings, 25 percent shared genes in
hal f sibs, and no shared in blended famlies. So he
has a trenendous ability to nmeasure what's happeni ng
in the environnent.

Essentially what he's finding is the old
noti on we had of you have parents' genes that
i nfluenced a particular parenting behavior, and let's
say introversion and extroversion, which has been
shown to be about 50 percent genetic, that since a
child shares about 50 percent of his genes with each
parent, and if the child is just |like daddy that's
because of this. But in fact that's not what
happens, and the reason is that behavioral things
that you inherit affect other people through the
envi ronment .

Soit's really nore like this. A parent's

genes influence a parent's behavior, which in turn
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i nfluences how the child is parented. W know, for
exanpl e, that children who are born that are very
underresponsi ve and very quiet, |aid-back children,
and you can pick themout very early in infancy, and
any not her who has had several children can tell you
these differences, versus a very active, exploratory
child, and this has nothing to do with IQ the child
who is very quiet is much nore likely to be given
books to read at a very early age, whereas the child
who is very active will be nore likely to be
encouraged to do very active things, |like sports.

So then sonebody cones al ong who says wel |
the reason this kid is a scholar is because his
parents gave hi m books at an early age, but his
parents gave hi m books at an early age because of the
child s tenperanent that encourage that. So people's
genetics has a lot to do with the environnent we get,
whi ch nmakes it further conplicated to try to separate
these two, and there is no way you can separate genes
and environnment by studying parents and chil dren who

are biologically rel ated.
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The only way you can nove this field
forward is to do these studies in so-called
generically informative sanples where you can
elimnate the genetic conponent, and then you can
really see how powerful the environnent is.

Take, for exanple, one that |'ve becone
particularly interested in relating to generic
factors in aggression. There are biological factors
in aggression and genetic factors in aggression and
it becane a big, huge controversy, sone of which was
the way it was handl ed by the governnent and by the
press.

But basically if you have a child, for
exanple, who inherits the tendency to be inpul sive
and aggressive froma father, and this clearly seens
to be a nale inheritance pattern, and that kid cones
up at the age of two and he kicks his father in the
shins, something nost kids don't do necessarily, but
ki ds who are inpulsive tend to do that.

| f that father hinself happens to be
genetically related and hinself have an inpul se

control problem an aggression problem he is much
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nmore likely to hit that kid back. That hitting of
the child we now know doubl es the |ikelihood that
that kid is going to becone violent hinself.

So that what you have is the child is
getting the father's genes twice. He's getting it
t hrough the DNA, half of which he gets fromhis
father, and he's getting it through the environnent
because his father is expressing his genetic
tendencies by hitting the kid.

So there you have a situation where the
kid' s genetic vulnerability is being massively
anplified by the environnent, and if you wanted to
choose who to intervene wth, you wouldn't intervene
with every child who is in a bad environnment or who
has a bad father, you would intervene with those who
you could find sone clues mght be the ones who are
vul nerabl e and who need it.

So basically we do have to revise our
t hi nki ng, but we have to renenber that there is
sonet hi ng about the common sense of the public that
senses that biological determnismin the case of

conpl ex noral human behaviors is a slippery slope
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that we don't want to go down.

(Appl ause.)

MR. SHOSTAK: Thank you, Dr. Goodw n.

" mgoing to pass over the clarifying
question and go directly to Dr. Witehouse to finish
up our formal program

PETER WH TEHOUSE, M D., Ph. D
ALZHEI MER S RESEARCH CENTER

CASE WESTERN RESERVE UNI VERSI TY

(Slide presentation.)

DR. WHI TEHOUSE: Thank you, Dan.

|"mgoing to al so nake a prediction to add
to Pat's. In exactly that sanme week several thousand
gerontol ogists will also be com ng to Washi ngton, and
probably there are about 10 of themthat know that
the Society for Neuroscientists is neeting at the
sanme time, but they'Il find it when they're | ooking
for taxicabs.

(Laughter.)

However, that is a bridge to a topic which
| think bridges between gerontol ogy and neurosci ence,

Al zhei ner's disease, and | want to talk to you about
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di agnosis and treatnent in the context of just where
Fred left us, science and society, exciting science
and chal | engi ng conpl ex applicabl e issues.

| also want to thank the Institute, by the
way, for allowwng ne to play with power point in a
conput er denonstration for the very first tinme. So
we'll see how our exciting science and conpl ex
appl i cabl e i ssues energe.

| want to tal k about genetic
susceptibility. There is a test that is available
now cal l ed Apolipoprotein E. This test would
identify everybody in this roomas either being a 2,
a 3 or ad4type, or actually you would be a 2/2 or a
4/ 4 because you have a gene from each parent, and we
coul d genotype you.

We know that those of you sitting in the
audi ence that are Apolipoprotein E-4 are nore at risk
for Al zheinmer's di sease. The questions we'l|l address
ina mnute include would you like to know. So we'll
tal k about the diagnosis of Al zheiner's disease in
t he context of nol ecul ar biol ogical descriptions of

genetic susceptibilities.
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W will al so address new t herapeutic
outcones. Are there new therapeutic outconmes in
Al zhei ner's di sease? Absolutely, and in a few weeks
you wi Il hear here in Washington that there is a new
medi cine that is going to be approved for the
treatment of Al zheiner's disease. Aricept or E2020
i s co-devel oped by Azi, a Japanese conpany, and
Pfizer here in the United States.

This is another therapy to inprove the
synptons of Al zheiner's disease, to inprove the
menory and the attention. You will also be hearing
nore about attenpts to slow the progression of the
di sease in Al zheinmer's di sease based on this work
that Pat tal ked about of neuroplasticity. Can we
sl ow the death of nerve cells and actually nmake a
nore fundanental inpact on this disease than just a
synptomatic treatnent, not that the news of a better
synptomatic treatnent will becone avail able is not
i nportant, too.

So those are the two issues | want to
devel op with you both froma scientific and a policy

perspective, Apolipoprotein E genetic susceptibility
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testing and new t herapeutic advances.

By the way, those of you who can't see or
don't like color, just pull out the single page sheet
i n your handout which has all these slides on it.

Apol i poprotein E susceptibility, a sinple
bl ood test can provide information concerning an
i ncreased or a decreased risk of getting Al zheiner's
di sease, that's to say the use in a pre-synptomatic
fashion, or having Al zheinmer's disease, that's to say
if you walk in the doctor's office, you have a nenory
probl em and you want to know what's causi ng that
menory problem and of course Al zheiner's disease is
only one possibility.

So this is available now, and | put quotes
around that word because of the question that
follows: How much predictive val ue woul d you want
that to have? Does it increase your risk one
percent, a hundred percent, two hundred percent?

In nost of the studies the ranges are
quite variable, five to ten-fold, and certainly a
significant increase in risk, but does it vary

dependi ng upon the popul ati on you cone from
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Japanese, African-Anerican or wherever. W don't
know t he answers to those questions.

This test is being marketed in my opinion
prematurely because we don't understand what the
predi ctive values are for different popul ations. For
what purposes? There is sone evidence that
Apol i poprotein E subtyping predicts whether you wll
respond to a nmedication. So it mght be useful if it
were to be used for that purpose. But if it were
used by an insurance conpany to prevent you from
having | ong-term care insurance, you m ght think
that's not a particularly good purpose.

And for how much? This test,

Apol i poprotein E-4, would cost you $195, and nost of
you perhaps aren't old enough and don't want this

i nformati on because Medicare currently doesn't cover
it.

Wul d you want to know? Wuld you want to
know what your Apolipoprotein E type was or whet her
you were a 4 or not? | mght mention that if you're
an E-2 you mght actually have a slightly |ower risk

of getting Al zheinmer's disease than if you were an
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E-3. So it's not only a question of one being a
susceptibility factor, but the other E-2 being a
protective factor, and of course conpanies are trying
to devel op an understandi ng of why these different
Apol i poprotein Es affect your risk because we woul d
| ove to devel op a nedication that woul d nake

i ndi viduals who are E-4 less at risk by virtue of
what ever biology E-2 gives you to protect you.

That is a transition | guess, | forgot
what transition, oh, that's the gene, it slips in
everywhere ---

(Laughter.)

--- to therapies for Al zheiner's disease.

And, as | said, we conceptualize these in two
categories. Synptonmatic, and this is based on the
under st andi ng that you heard from Pat and Eric as
well, and in fact everybody had to show their
neurotransmtter slide. This neurotransmtter that
t hese nedications affect in Alzheinmer's disease is
call ed acetylcholine. Tacrine or Cognex has been
approved for a nunber of years. It is marginally

effective in a nodest nunber of people, and | swtch
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my adjectives there depending on how | feel about the
drug on any given day.

It's certainly a first drug, and actually
this morning in Cleveland | was part of a lecture on
the history of Al zheiner's di sease and we were
tal ki ng about the first therapies for syphilis, which
i ncluded giving patients malaria. Wll you have to
remenber that the first interventions that we devel op
for the treatnment of diseases are often not ideal
and certainly Cognex is a first step.

E2020 or Aricept, and this is a bit nore
ri sky projection and forecast than the scientists
energing in Washington, but I think it wll be
approved. It has already had an approvable letter,
and | think the formal approval will be announced in
a matter of several weeks. This wll be an
increnental 1nprovenent for reasons that | don't have
time to go into, and it actually will | think
dramatically change the care of patients with
Al zheimer's di sease, at least in the sense that
everybody will be scrounging to get on this

medi cation nore than they scrounged to get on Cognex.
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We did as a society decide to approve
Cognex and Aricept on the basis of essentially two
criteria. They would inprove performance on a paper
and pencil test of nenory and attention and | anguage,
and sonebody thought the patient was better, either
t he doctor or the caregiver, and in the case of
Aricept there were statistically significant
differences in both what we call clinical globe
i npressi on of changes and caregiving ratings.

But the science, the | aboratory science
that's exciting, is slowng the progression of the
di sease by preventing the death of nerve cells.
That's what actually happen in Al zheiner's brains
that we want to stop, the death of nerve cells, and
there are many ideas about how to do that.

One to just illustrate which may be
particularly germane for approximtely half the
audi ence is estrogen. Estrogen both from a basic
bi ol ogi cal perspective and from epi dem ol ogi ca
studi es actually has been shown, or there is evidence
to suggest that if you take estrogen it slows the

onset of the disease or perhaps slows the disease
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once you have it.

The Wnen's Health Initiative is in the
m ddl e of a major study which includes a study of
whet her estrogen will in fact slow the devel opnent of
Al zhei ner's di sease in healthy wonen who are not yet
show ng synptons.

So we're at that stage both in the
| aboratory and clinically to consider interventions
that actually m ght prevent the death of nerve cells
and sl ow the progression of disease.

Let's then finish up with just a few
questions, social issues and ethical and policy
i ssues relating to genetic diagnostic tests.

The first, and | think Fred alluded to
this in his talk, is that people are generally very
bad at using genetic information. |n genetic
counsel ing circunstances you can give people very
conpl ex genetic informati on about whether their child
wll be affected by a disease, and they basically
will round that up to either zero or one, the doctor
said ny child is going to get it or and the doctor

said ny child is not going to get it. So there is
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evidence that not only patients and famlies, but
doctors deal wth risk information wth great
difficulty and differently, too. So we've got to
appreci ate when we get these nunbers that affect our
risk for various diseases that we're not rational
creatures in dealing with the information and neither
i's your physician.

Who shoul d know what a person's genetic
susceptibility for Al zheiner's disease is? W
already alluded to the insurance conpany issue, and
you know there has been | egislation in Washi ngton
around this issue and there are recommendations in
Eur ope about preventing i nsurance conpanies from
getting access to genetic information. This is a
very conplex topic. Sure we would |Iike to protect
ourselves fromgenetic discrimnation. On the other
hand, insurance is a vehicle for social policy that
allows us to understand risks to a popul ation |evel
and try to plan for them So it's not to nme clear
that sinply preventing insurance conpanies from
having this information is necessarily the right

course of action, although individual discrimnation
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may not be a good i dea.

I n WAshi ngt on we have candi dates of
various ages for very inportant offices. Should we
have known Ronal d Reagan's Apoli poprotein E type when
he was a candidate for office? W know that
Presi dent Reagan devel oped Al zhei ner's di sease at
sone point during his life and we can speculate in
relationship to his tenure in office.

How much is it worth to know this genetic
susceptibility information, and | nean that in terns
of econom cs, but also in how nmuch is it worth to
society to have this kind of information. It's going
to cost us to get this information, it's going to
cost to develop this genetic information and just how
much is it worth in a rather broad kind of justice
sense is how |' masking the question there.

Finally, social issues and therapeutics.
This is the question doctors get: (Ckay, Aricept,
it's a new nedication, doctor, how good is it, and
woul d you want your nother to take this drug?

Well they're first generation drugs and

t hey have positive effects, statistically significant
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effects, but the effects are in ternms of quality of
life and in terns of daily living rather nodest. W
set a threshold in this country with the approval of
Cognex, and that actually was a fairly healthy,
rational, participatory, denocratic process of sorts
wher e gui delines were devel oped and peopl e spoke on
behal f of certain criteria, the criteria | already
menti oned, objective psychonetric tests and sone kind
of clinical inpression of inprovenent.

Now once Cognhex was approved some peopl e
said well that wasn't good enough, and in fact the
mar ket has determ ned that Cognex is not very good.
It hasn't sold very well. But our expectations about
t herapi es and how we set standards are very
i nportant.

How do we differentiate synptom
i nprovenent from sl ow ng progression of disease?
This is a very conplex issue. | said to you there
are two classes of drugs, one to provide synptomatic
benefit and the other to sl ow progression of disease.

But if we can't neasure nerve cells, and maybe we

will with sone of these powerful imaging techniques
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inthe future, and we can't actually see the nerve
cells, how do we know the difference between a drug
t hat provi des prol onged synptomatic benefit that
extends into the future fromone that actually sl ows
the progression of disease in ternms of having an
effect on the nore basic biology, nanely, the
prevention of death itself. That is actually a big
international regulatory issue in not only
Al zhei nmer' s di sease but other di seases because drug
conpani es would | ove you to believe that taking their
pill will slow the disease rather than just providing
sone synptomatic benefit.

Who pays and how nuch? In many countries
around the world there are now phar naco- econom c
consi derations of a magnitude that governnents are
concerned about. In other words, you get the drug
approved on the basis of the criteria that |I've
mentioned, and it's denonstrated they have sone
ef ficacy, but what about its social value at the
| evel of popul ations?

Australia was the first country to require

conpanies to not only do scientific studies, the
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kinds that we're used to doing, but also doing
phar maco- econom ¢ studi es to denonstrate cost benefit
or cost utility.

This is going to of course be an issue,
and it's also an issue in Al zheiner's disease because
Cognex was on the formulary of some HMOs but not
others. So the decision about whether to include it
on the fornmulary or whether to pay for it is actually
a much nore conplicated decision in many ways than
j ust determ ning whet her the FDA should approve the
drug or not.

And the ethical issues continue,
particularly when we tal k about slow ng the
progression of disease. That seens |ike such a
wonder ful goal, but is there a point in the illness
where we woul d no | onger want to slow the progression
of di sease.

In fact, you're all aware that there are
maj or di scussions going on in many parts of our
society, not the |east of which are two Federal
Courts, | think the Second and Ninth District, around

the issue of the right to die, and is there a point
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in denmentia where sonebody is severely denented,
cannot feed thensel ves and cannot recognize their

wi fe of 50 years, where in fact we should be talking
not about slow ng the progression of disease, but

per haps even accel erating di sease or at | east
considering Al zheimer's disease as a term nal disease
in which palliative care approaches would be nore
appropri ate.

It's hard to do this in seven m nutes, and
| don't think I did.

(Laughter.)

VOCE: | think you did a little better
than Fred did.

(Laughter.)

DR. WHI TEHOUSE: Let ne thank you, and
particularly the Institute for Alternative Futures
and concl ude there.

(Appl ause.)

MR. SHOSTAK: Thank you all very nuch.
This is probably the hardest Foresight Sem nar to put
t oget her every year, our scientific one. W're

futurists and not scientists. So we have to find
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sonet hi ng we can understand and then we have to find
speakers who can communicate to a non-scientific
audi ence as well, and I want to thank our panel for
succeedi ng very wel .

(Appl ause.)

To say that in last day or two as we were
pulling this sem nar together our m nds were bl owmn by
all the informati on woul d be an understatenment. |
only wish | could share wwth you sone of the
di scussions we had in the |last tw days about the
inplications of all this, that maybe neuroscientists
shoul d be the educators of tonorrow because they're
going to understand we're we going to |learn, that
maybe neuroscientists should be the futurists because
they' re going to understand how t he brain evol ves,
and that maybe neuroscientists should run the
t el ephone system because they're finally going to
figure out ESP.

(Laughter.)

Sonme of the inplications are just big. So
why don't we just open up the discussion nowto you

all so that you can engage us or yourselves around
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ot her questions around the future of neuroscience and
its inplications.

| want to start not with Jonathan this
time, but in the far back and work this way.

M5. PELEGRINI: M nane is C ndy
Pel egrini, and I work for Congresswoman Loui se
Sl aughter, who has been very interested and concerned
Wi th genetic testing and the potential for
discrimnation. | would |ike to know if any of the
panel i sts see the scientific comunity devel opi ng a
stronger advocacy and education role because to sone
extent you are going to be the ones who have to
interpret this information for us and tell us where
ri sk percentages lie?

To date what we're seeing with a | ot of
this information is, unfortunately, that it kind of
conmes out of a scientific establishnment and then the
researchers say well there it is and do what you want
withit. | think we're going to need a |lot nore
direction, and we're going to end up going through a
| ot of possibly difficult social upheaval as we deal

with these issues.
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Can any of you comrent on that?

DR. WHI TEHOUSE: W have a grant fromthe
Human Gene Project as part of the ELSI Program which
| really would speak on behalf of, the Ethical, Legal
and Social |ssues, and the Human Gene Project is |
t hi nk mandated to provide a certain anount of grants
inthis area. Qur grant is on the ethics of genetic
testing, and we're doing a book and | ooking at new
educati onal technol ogi es.

There are two problens. One is getting
the scientists to agree that there is information
that is valuable for society to consider in the area
of Al zheimer's genetics. Mlecular biologists, the
peopl e who di scover these genes and these
susceptibilities, don't in general understand
popul ati on genetics, and there are great dangers of
doing a study on a small nunber of people who happen
to conme to one center and generalizing to having that
be valuable to society as a whole. That's why | said
the comercialization of this particular test | think

IS premature.
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So one is maki ng sure we have sonething to
contribute to society for society to consider in a
rational fashion. Then it's to engage society
t hrough a process of education, and | think we have
to recogni ze that educational technol ogi es have
changed dramatically. W're working on a worl dw de
web page in a process to educate peopl e through that
means because interactive COOROVs wll offer a
tremendous opportunity for people to learn this kind
of material. But that is a big challenge, and |
woul d encourage you to support efforts to |et
scientists, once they have sonething to say, say it.

MR. SHOSTAK: Dr. Goodw n.

DR. GOODW N  Well | agree with all of
that, and | think that's where science is at its
best. | don't agree though with sonme scientists who
step out and nake ki nd of val ue judgnents and noral
judgnents. It's |like asking novie stars what
politician they support, you know, and that's
supposed to nean sonething. W don't want to get
into the phil osopher king notion that because

sonebody is a scientist they have a better sense of



10

11

12

13

14

15

16

17

18

19

20

21

22

34000101 86
mar ysi nons

what's right and wong for society than anyone el se
does.

That's a very tricky area, and we've seen
other cultures where scientists have gone over the
edge in doing that with sonme of the early things that
were happening in Germany in the '30s where
scientists were sort of tenpted to be phil osopher
ki ngs, and they don't have any better noral w sdom
t han anyone el se. Sone of them have none at all, and
sone of them have as nuch as you woul d want, but
science doesn't relate to that.

MR. SHOSTAK: O her responses fromthe
panel ? Pat.

DR. LEVITT: The other thing is | think
there has been a change in the sense that at |east
scientific societies are encouraging their nenbers to
bear the responsibility of being part of the
educati onal process nmuch nore now than it was even 10
years ago. So irrespective of scientists being
pl aced in a position of producing opinion about
policy, there is a baseline responsibility that we

all feel, and nore and nore scientists are feeling
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that and are participating in prograns through
organi zed societies that are educating our future
generations or current generations. |It's not easy
to doit wth current generations to be honest.

One of the problens, and it's sort of
Fred's dogma of the genetics of the parent inpacting
upon the genetics of the child. So getting beyond
the genetics of our generation that in general find
it very difficult to synthesize scientific
information and get to the future generation is
really a critical issue of how do you do that well
because there is this prefilter, and I've tried to do
this and it's difficult to go through ny generation
to youngsters who are really excited about hearing
about this.

So | think that is very inportant to focus
on and figure out ways of doing that much, much
better, and scientists now are nuch nore wlling to
stand up and do those sorts of things.

MR. SHOSTAK: Eric.

DR ZILLMER It's a very good question,

and |'mvery concerned about genetic testing. There
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is a lesson that we |earned, |like Fred tal ked about
inthe '30s. | wote a book on sort of the
psychol ogi cal processes of the physicians who nade
t hose deci si ons about people who had nental illness
and who were retarded. You probably know this
al ready, but they thought they nade the right
deci sion. They had new technol ogi es where they could
define mental illness in different ways and identify
it better, and they made deci sions that were what we
consi der anoral and the wong decision. That's why
we had the Nurenberg | aws and consent forns and al
t hose things that should help us not do the sane
m st ake again, except with genetic testing who is
going to be the keeper of that information, and how
is the public going to understand this?

A Tenpl e professor, a colleague of m ne
wote a book about how the public perceives nunbers.

It's very conplicated and they don't understand

probabilities. It doesn't have to do with
intelligence, but it's just that people are not used
t o understandi ng randommess and probabilities, and

who is going to comunicate this to the patient.
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Maybe the scientists nay be the worst person to do
t hat .

So really our technology is on a run-away
train, and the information that we're getting from
this technology has to be formatted in the right way.

"' m concerned about that, and | don't know the
answer to that.

DR. WHI TEHOUSE: | think we have to
remenber, too, that the T-4 programthat you just
defined that happened in Nazi Germany was very
strongly influenced by an eugenics novenent that was
occurring in this country, and that in fact the
eugeni cs novenent has had a ot to do to color the
way people do genetic counseling even today, which is
on a very non-directive fashion. So there are
consequences of this kind of attitude even in our
country.

The comrent | was going to make was it is
great and | celebrate with Pat that scientists are
now wlling to go out there and participate in the
educati onal process. However, the educati onal

process and phil osophies are changing. W can't have
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scientists just going out and wanting to teach the
public as if, and I was guilty of this nyself, we
have this valuable information that we need to share.
Education is about learning, too. So the scientists
have to listen before the lecture to what the public
is perceiving and what they need to know and not j ust
assunme that, gee, I'mnow out in the public educating
people and isn't this great that |1've got all this
know edge that you guys have got to pay attention to.

DR. LEVITT: It's the difference between
feeling that you're just sinply transferring
information, which is not the right process, versus
bei ng part of the educational process.

DR WHI TEHOUSE: In a real interactive
way .

DR. LEVITT: Yes, in a real interactive
way, and that's really key because the public really
doesn't need any nore transfer of information. They
can do it, | nmean it's available, but it's
interactive process that's really key. You know, 10
years ago literally those sorts of things were not

happeni ng at all.
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DR. GOODW N. There is probably one area
of val ue judgnent where scientists would be united in
their position, and that is when sone voices wll
encourage us not to get certain kinds of know edge.
They sinply prefer ignorance to know edge because of
the potential m suse of know edge. | don't know any
serious scientist who could agree with that, and |
think attenpts to stifle knowl edge because of
| egiti mate concerns about m suse have been
destructive, and in | ooking at history that has been
destructive to civilizations who have tried that.

MR. SHOSTAK: Yes, over there.

AUDI ENCE: Dr. Whitehouse, | read
sonet hing | ast week about Al zheiner's di sease and
nicotine, that actually those who snoke are | ess
susceptible to getting Al zheiner's disease. Is it
valid to believe that?

DR. WH TEHOUSE: Well that actually cane
fromour institution ---

(Laughter.)

--- and it was supported by the Phillip

Morris Tobacco Conpany and, believe ne, we went
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through a ot of ethical discussions about that. But
havi ng accepted the funds with essentially no
restrictions, we have been exploring that for two
reasons.

One is that in the brains of patients with
Al zhei nmer' s di sease the acetylcholine is m ssing.
Ni cotinic receptors are stinulated by acetyl choline
and nicotinic receptors are reduced in the brains of
patients with Al zheiner's di sease. Snoking increases
receptors and epi dem ol ogi cal studi es suggest the
possibility, just as with estrogen, that snokers nmay
get less Al zheiner's disease and not just because
t hey di e younger.

(Laughter.)

So there is scientific rationale for it.
So you a shot to put nicotine in a test tube and say
that nicotine affects anyloy, which it did in this
work, which I think is good work, and to junp from
that to well, you know, we should all be snoking or
taki ng ni cotine patches or chewi ng nicorette chew ng
gum of course is not the right interpretation. But

there is science to that, and of course we've got to
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be a little careful because when people read a study
and they say it's supported by the Phillip Mrris
Conpany they tend to discount that, but |I mean there
is sonething in cigarette snoking that's a clue. So
we've got to try to maintain a certain sense of
equi i brium about that kind of stuff, or why
schi zophreni cs snoke. | nean 90 percent of
schi zophreni cs snoke.

MR SHOSTAK: Dave.

MR. ROBERTS: Dave Roberts, Health Wrld
Online. The first question is very near and dear to
my heart. W have a huge negasite on natura
medi ci ne and health, and we're not interested in just
education, but we're interested in behavior change,
and that's where it ultimately, you know, results in
positive directions, because many tines education as
t he governnent delivers it is just nore shovel ware,
as we call it. So there needs to be sone cool ness
about the delivery of what you come up with in terns
of educati on.

|"mgetting at a futurist view of this,

and what I'mstriving for is maybe there is an
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organi zation that doesn't exist now that needs to be,
you know, a organizer and deliverer of the go-between
sci ence and maybe what affects behavi or change.

You guys are noving exponentially.
Technol ogy noves out exponentially, and the public is
way the hell back here, you know, wondering what in
the hell they're going to do. They're caught up in a
cacophony of noise every which way and they're
scranbling for natural nedicines, alternative
medi ci nes because they're losing faith in say the
government or even any institution.

| would i ke to read to you very quickly
just fromthe Select Commttee on Nutrition and
Mental Illnesses, and it was McGovern and it was done
years back and there was Abram Hoffer and a | ot of
t hese people there, and this was a quote from
sonebody you m ght know.

And it says: "By the weight of the
scientific evidence it is sufficiently strong that
this nutritional information should be put
i mredi ately before the American people. To do

otherwi se woul d be irresponsible. The public is then
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in a position to nmake inforned individual judgnments."
Senat or Robert Dol e, 1977.

Twenty years ago, and that was probably
one-and-a half-inch thick. W've taken those
findings and we' ve republished them They're out-of-
print classics, and we have themin a section on our
web site addressing sonme of those nutritional issues.

Now t he public is going out and maki ng
their own decisions, and | fear for that direction.
| see a big need for a behavior change and conversi on
of the technology that is way out here and the public
that is utilizing it, and not just in Anerica, but
wor | dwi de.

So the drug conpani es very conveniently
fund a lot of this research, but they don't fund
natural nedi cine research because it's not
patentable. So it's a Catch-22.

Wul d you see that maybe an organi zati on
of sort, and nmaybe it's private, | don't knowif it's
government, but that there would be a place to do
this conversion process? There is dire need for that

to take pl ace.
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DR. LEVITT: | nean you've identified one
part of the private sector that you define as perhaps
not having an interest in that area, but there are
ot her segnments of the private sector that do. There
are good conpani es, there are conpani es throughout
the world that fund research on the val ue of
nutrition in affecting brain gromh and devel opnent.

In fact, | was at a neeting two weeks ago
sponsored by the Anmerican Health Foundation in which
there were scientists, nutritionists, nmenbers of
Headstart prograns, educators, |inguists, econom sts,
et cetera. Studies have been published for 20 or 30
years or 40 years about the benefits of early
intervention of nutrition, of safe environnents and
of positive experiences during critical periods of
brai n devel opnment.

That information is there, and if you sit
dowmn with a person one on one | don't think anyone
woul d deny the fact that good nutrition and a good
positive environnent for a child two years old is
going to have a positive inpact on how their brain

devel ops and how they'll end up as adults.
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What you're asking for is translating that
into policy. That's the difficult part. W're still
debati ng about whether Headstart is good or not, and
they can lay out 40, 50 or 100 studies, and there is
no doubt about it, and nutrition, the sane thing.

MR, ROBERTS: But | woul d suggest that
what you're tal king about is sonmewhat |ip service.
There is a huge segnent of society that's goi ng out
there and playing wth acetyl carnatine and cysteine.

The health food stores, they taking it in their own
hands. They're | ooking at the neurotransmtter
applications of these, they know about the serotonin
and they read about it in Tinme Magazine, and they're
asking their doctors who don't know about the
neurotransmtter.

MR, SHOSTAK: Peter, you were going to
respond?

DR. WHI TEHOUSE: | was. | think an answer
to your questionis it's not likely, and particularly
in our society, that there is roomfor one
organi zati on or one |locus, particularly given so many

organi zations involved. |In fact, | m sspoke.
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shoul d of course told you that our study was
supported by Kraft and not Phillip Mrris. O course
Phillip Morris is part of Kraft.

(Laughter.)

But on a serious point | think this
country did have a probl em when these things slipped
bet ween food and drugs because a few years ago when
the Congress tried to regul ate these products, and
this is a $6 billion industry in this country and it
is amnmulti-billion dollar industry around the world.

Peopl e takes lots of products to inprove their
menories and i nprove their sexual function. Those
are the two big topics, and there is a |l ot of waste
of noney because there is not a |ot of science there.

On the other hand, there is sonething in
alternative nmedicines which is speaking to western
medi ci ne and scientific medicine that is mssing in
what we of fer peopl e because people are taking these
things for a reason, but they're not taking themwth
good reason, not that there may not be sonething in
sone these traditional Chinese approaches, but they

haven't been evaluated, and | think it's very
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difficult for people to make those decisions on their
own.

MR. ROBERTS: That is not alternative
medicine. N acin is not. Abram Hoffer did hundreds
of studies to indicate the effects of schizophrenia
and niacin, you know, and it has been around for
years. But that isn't alternative nmedicine. That's
nutrition, and you guy it at a health store.

MR. SHOSTAK: Dave, |I'mgoing to let Dr.
Goodwi n respond, and then take the |ast question.

DR. GOODW N. There are several
conplicated issues interfacing here. One is the
subtlety of a lot of these effects, and Hoffer's work
wasn't replicated under nore stringent conditions,
but that doesn't nmean it didn't happen because of
maybe hope and expectancy. Sonetines double blind
studi es m ss the expectancy conponent of it.

One of the argunents that | think we have
to be careful about that was argued up here on the
Hi |l about these things that fall between foods and
drugs was well let's just turn it all over to the

FDA. | think there is a lot of legitimate reason to
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be concerned about that.

One, we're dealing with a range of things
in which, as you point out, they're not patentable
and so nobody has an incentive to spend the average
of $360 million per conpound to get it through FDA

Secondly, FDA has ventured into these
areas over the years, and it has usually been a
di saster. They, for exanple, pulled tryptophan from
the market quite legitimately 10 years ago. They
found out what was wong with it, and it was a
contam nant fromthe conpany in Japan that nade it.
This was research going on in ny institute and we're
the ones that found it within two years.

Ei ght years have passed and tryptophan is
not back on the market. So it's |ike once the FDA
takes that action and then to get themto untake it.

| rode in an airplane with David Kessler the other
day, and | said, David, why is tryptophan still off
the market, and he said well the science isn't it.

MR. ROBERTS: It is back on the market

under a prescription drug, and now it's $40.
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DR GOODW N.  Well that's the point.

MR. ROBERTS: So it is back on the market.

DR. GOODW N.  But even that's only within
the last year. For a long tinme it wasn't even
avai lable in prescription when the scientific case
had al ready been settled. So regulatory machinery is
very sticky and what is done very difficult to get
undone. FDA has its plate nore than full wth drugs
where you have huge conpani es and huge budgets that
can allow themto go through that, but all these
little things | just don't know where they go.

| mean if you, for exanple, subjected
vitam ns, |ike sone people want to do, it would
sinply close down the vitam n industry altogether
because there is no vitam n conpany that has the
wherewi thal to get double blind control studies.
It's not the safety issue, but it's the efficacy
thing that hangs it up. It's easier to denonstrate
safety or lack of it than it is to denonstrate
efficacy.

MR. SHOSTAK: The | ast question, right

t here.
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MR. MAYAT: M question is very
fundanmental. |'m Ebrahim Mayat from NI H

MR, SHOSTAK: Can you speak | ouder

MR. MAYAT: M question is very
fundanmental. First of all, there is a problemwth
neuroscientific education today, and I'm a
neuroscientist nyself, in that our education is
hi ghly specialized. So when we go to graduate school
all we are taught to do is bring our papers, bring
our papers, bring our papers. So 99 percent of our
energy is spent on churning out those papers. As a
result, we are basically ignorant of social issues of
knowl edge, and | think that neuroscientists, the way
they are trained today, will not exactly be in a good
position to advise society of future issues of, and
that has to be possible.

There could be two solutions to that.
First, there nmust be a good interface between the
medi cal and | egal professions, and maybe even between
phi | osophers and scientists, and, secondly, | think
neur osci enti sts should have sone idea about soci al

issues, and | think if neuroscientists want to
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i nfl uence education in sone way they should think
about inproving their own education first.

MR, SHOSTAK: All four of our panelists
are faculty nmenbers. So who wants to start?

DR GOODW N Well | was very invested in
sci ence education when | was in governnent, and one
of the things we found is that there are no rewards
in the scientific establishnment for getting outside
of that narrow focus of publishing data and witing
grants. Even the prizes that are out there are
prizes for science and not for science citizenship.
So even scientific societies could begin to change
that. They could start giving awards for scientific
citizenship that would match their awards they give
for the actual science itself. Governnment could do
that with science education grants that are a little
nore i magi native than what is com ng out of NSF
today, which are nostly nore curricula devel opnent by
people in the education establishment and not by
scientists by and | arge.

It's a very huge problem Most scientists

are not equi pped even to play their legitimte
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scientific role in the interface between science and
policy. W are in an ivory tower, and part of it is
of our own construction, and | think your point is
very wel |l taken.

MR, SHOSTAK: O her responses?

DR. LEVITT: | think it wll change when
scientists are willing to change their environnent,
and there are sone exanples of that. Wen scientists
wi thin a discipline, and neuroscience is a very broad
di sci pl i ne when you consider it ranges from
under st andi ng genes and genetics to understandi ng
network and chaos theory. There is not quite any
other biologically linked discipline that spans that
| think.

But when interactions then begin to take
pl ace across that whole spectrumnaturally between
scientists that's how they educate each other. So
when you have a center that contains cognitive
bi ol ogi sts, psychol ogi sts, psychiatrists,
neur ol ogi sts, devel opnental biol ogists and nol ecul ar
and cellular biologists and they see each ot her and

they talk to each other and they think about things
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in a nuch nore integrated way, that will | think
eventual ly evolve into sonething that you're hoping
to see because they becone part of the education
process. They thensel ves now have to | earn about to
educate and how to beconme educated in a nuch broader
way .

DR, ZILLMER. | think you're right. |
think we're nmoving ahead on this issue, and | think
it's true for every discipline, whether you're a
physi ci st or a neuroscientist or a psychol ogist. You
see that information of schools where we've noved
frominterdi sciplinary approaches to
mul tidisciplinary approaches to transdisciplinary
approaches where different disciplines are |earning
fromeach other. You see that information of
school s, lIike schools of engineering that physicists,
psychol ogi sts and engi neers.

I"'min a nmultidisciplinary departnment of
soci ol ogi sts, anthropol ogi sts and psychol ogi sts.
just cane back fromthe Max Paunk(?) Institute in
Muni ch for Psychiatry, and they have a whol e hospital

that is totally integrated with neurol ogists,
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psychi atrists, psychol ogi sts and neur opsychol ogi sts.
It's conpletely integrated and not just pro forna.
And | think what's going to happen is
that the inportant questions that are going to be
asked in the future are going to cone out of that
kind of environnment. That's really the entry to
maki ng anything significant. So the old people who
are just going to sit in one office and conme up with
ideas that are not related to anything el se, those
i deas won't be funded, they won't be published and
peopl e won't care about them any nore.

So you're absolutely right, and that's why
| canme here actually, to hear other speakers and your
guestions so | could be in touch maybe with the
bi gger picture of what's going on out there.

MR. SHOSTAK: Thank you very nuch.

The next seminar is tentatively schedul ed
for Decenber 4th hopefully right back in here, and it
will be on issues fromthe future.

Thank you very much for com ng and
listening, thank you to our speakers, and we'll see

you in two nonths.
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The Foresight Sem nar | uncheon on
| nnovati ons in Pharmaceutical Science: Breakthroughs

i n Neuroscience concluded at 2:07 p.m



