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his issue of The Quarterly demonstrates remarkable achievements by sci-

entists who had early career support from NARSAD grants. When Jonathan
A. Javitch, M.D., Ph.D., (page 1) was awarded his first NARSAD Young In-
vestigator grant in 1990, he was selected because of his promising insights on
brain systems in schizophrenia, which he wanted to develop further. Now that
he has received four NARSAD grants, culminating in a Distinguished Investi-
gator grant, he has found new therapeutic potentials for novel drug treatments.

Bryan L. Roth, M.D., Ph.D., (page 2) was another Young Investigator funded
by NARSAD first in 1992, then in 1998 with an Independent Investigator
grant, and in 2008 Dr. Roth was awarded a Distinguished Investigator grant
for his innovative work on brain circuitry. His research has broadened the
knowledge base aimed to develop therapies to treat addiction.

W. Ian Lipkin, M.D., (page 3) was awarded a Young Investigator grant in 1991.
His early research was focused on a discovery of viral disease infection in
patients with bipolar disorder. This discovery led him into an accomplished
20-year career in the field of viral disorders.

John H. Krystal, M.D., (see page 4) received his first NARSAD grant as an
Independent Investigator in 1997, to study the impact of amphetamines on
psychosis. In 2000 he received a Distinguished Investigator grant to study
signaling issues in the brain’s cortex, and then, in 20006, a Distinguished In-
vestigator grant for work on the glutamate receptor in the cortex. Beyond
his extraordinary laboratory accomplishments, Dr. Krystal has become chair
of Yale University’s Psychiatry Department and Chief of Psychiatry at the
renowned Yale-New Haven Hospital.

When you turn to the last page, you will see that Helen S. Mayberg, M.D.,
built a career of innovative accomplishment on a series of NARSAD grants
and obtained significant subsequent funding to greatly expand her remarkable
contribution to the field.

These gifted, dedicated scientists, and now more than 3,000 others awarded
NARSAD grants, illustrate the goal of the NARSAD Scientific Council and
its supporters — driving research from discovery to recovery. NARSAD began
24 years ago with the goal of achieving better treatments and cures. Great
progress has been made and greater is expected from remarkable scientists such
as those mentioned in this issue.

Sincerely,

/J/-@"’“ W by ]

Herbert Pardes, M.D. Benita Shobe
President, NARSAD Scientific Council President and CEO
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NARSAD Research
Discoveries in the News

NARSAD Scientific Council Member
Discovers Key Dopamine Receptor Structure

NARSAD Scientific Council mem-
ber Jonathan Javitch, M.D., Ph.D.,
of Columbia University, is part of
a team that recently determined the
structure of one of the five dopa-
mine receptors in the human brain
— the culmination of three years of
study and experimentation.

Expressed widely throughout the
brain, dopamine is a message-carry-
ing molecule called a neurotrans-
mitter, which is involved in a number
of regulatory processes related to
movement and aspects of cognition
such as attention, memory and
learning. Dopamine depletion is
characteristic of Parkinson’s disease,
while increased dopamine levels in
the brain are thought by many to
play a role in psychotic symptoms
such as delusions and hallucinations
in schizophrenia. Significant increases
in dopamine levels are also thought
to play a central role in drug abuse
and addiction.

Dr. Javitch is seeking to obtain a
finely detailed understanding of the
different types of dopamine recep-
tors and their specific impacts in
disease, including their properties
as pharmacological targets. Using
a technique called x-ray crystallo-
graphy, a method used widely in
molecular biology in which an x-ray
beam is fired at a crystallized form

of a given molecule, Dr. Javitch and
colleagues at Weill Cornell Medical
College, the National Institute of
Drug Abuse and the Scripps Re-
search Institute recently were able to
capture a detailed three-dimensional
atomic structure of the dopamine-3
receptor (D3R).

D3R is implicated in schizophrenia,
Parkinson’s disease, depression and
drug addiction. Antipsychotic drugs
used to treat schizophrenia activate
receptors on nerve cells in the brain
that inhibit dopamine. This lowers
dopamine levels and can thereby
reduce symptoms. However, anti-
psychotic drugs that target D3R are
known for side effects, such as
reduced motivation and pleasure,
fatigue, weight gain, and diabetes.
Patients taking these drugs over a
long period of time sometimes also
develop even more severe side effects
such as the movement disorder
tardive dyskinesia.

The new data on D3R, published in
the journal Science this past Novem-
ber, is important in part because
each of the five dopamine receptors
is unique in structure, and likely
also in function. Knowledge of their
differences as well as similarities at
the level of atoms and molecules is
vital if scientists are to better under-
stand how dopamine is regulated.

Researchers in the News

Jonathan A. Javitch, M.D.,
Ph.D.

The work also directly informs ef-
forts to develop more effective drugs
that interact with the dopamine
receptors to produce therapeutic ef-
fects in illnesses in which dopamine
regulation plays an important role.

The hope is that this new, detailed
view of the receptor will provide the
basis for the design of new drugs
that will target the receptor more
accurately. New drugs could possi-
bly provide a therapeutic advantage
over existing drugs that block the
receptor and perhaps also cause
fewer side effects.

Members of the team now intend to
use this same method to determine
the structure of another dopamine
receptor, D2R, which is similar
although, importantly, not struc-
turally identical to D3R. As with the
work just completed, subtle differ-
ences between the two receptors will
inform efforts to build more accu-
rate models of the human dopamine
system and predict the therapeutic
potential of novel drug treatments,
not only for schizophrenia and
Parkinson’s, but also for addiction.

Dr. Javitch received NARSAD
Young Investigator grants in 1990
and 1992, an Independent Investi-
gator grant in 2003 and a Distin-
guished Investigator grant in 2010.

www.narsad.org 1
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NARSAD Supports Innovative Technologies
That Improve Treatment of Mental lliness

Bryan L. Roth, M.D., Ph.D.

Bryan L. Roth, M.D., Ph.D,
NARSAD Scientific Council mem-
ber, is a well known expert on psy-
chopharmacology. In recent years,
he has developed several experi-
mental technologies that are now
paying dividends in research that is
explaining some of the mysteries
of brain circuitry involved in addic-
tion, schizophrenia and other neuro-
behavioral disorders. The NARSAD
investment of a 2008 Distinguished
Investigator grant has made this
work possible.

In the January issue of the journal
Nature Neuroscience, Dr. Roth’s lab
at the University of North Carolina
Chapel Hill Medical School, in col-
laboration with scientists from the
University of Washington, Seattle,
reported success in what they called
“deconstructing” the contributions
of specific neural pathways to ad-
diction-related behavior. Other
members of the team include
NARSAD Young Investigator Susan
M. Ferguson, Ph.D., and NARSAD
Independent Investigator John
Neumaier, M.D., Ph.D., both from
the University of Washington.

The experimental methods developed
by Dr. Roth and initially funded
solely by his NARSAD Distinguish-
ed Investigator award enable neuro-
scientists to follow the pathways
taken by messages sent between
neurons in complex networks in the
brain. This has always been a very
difficult feat to accomplish, in part
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because molecules used to stimulate
or inhibit nerve cells have a tendency
to be able to “dock” with a variety of
receptors, found on the surfaces of
various types of cells. Because of
this, “off-target effects” are hard to
tease out from intended ones when
neuroscientists try to tweak a circuit
experimentally to see how it functions.

In the study just published, Dr.
Roth and colleagues focused on a
part of the brain well known to be
important in addiction, called the
dorsal striatum. This part of the
brain acts as a cohesive functional
unit, and is involved, among other
functions, in the control of move-
ment. Parkinson’s disease, as well as
the movement-related aspects of
obsessive-compulsive disorder and
Tourette’s syndrome are traced partly
to problems in this part of the brain,
in addition to some of the behav-
ioral phenomena associated with
drug addiction.

The team set out specifically to
untangle the roles of two types of
neurons in the dorsal striacum. One
type, called striatopalladial neurons,
form part of what neuroscientists
call an “indirect” pathway in the
striatum and adjacent brain areas.
The other cell type, striatonigral
neurons, is associated with a corre-
sponding “direct” pathway. It has
been theorized that these pathways
have opposite effects in the regula-
tion of movement.

In rats, Dr. Roth and colleagues
looked at the activity of neurons in
the direct and indirect pathways as
the animals were becoming “sensi-
tized” to amphetamines, an addic-
tive drug. Sensitization is a progres-
sive and persistent increase in an
addicted person’s (or in this case,
rat’s) behavioral response. Dr. Roth’s
team was able to confirm experi-
mentally what had only previously
been theorized: direct and indirect
pathway neurons do indeed have
opposing roles. Striatonigral neurons
promoted sensitization to ampheta-
mines; striatopalladial neurons sup-
pressed it.

This discovery will help inform on-
going attempts to develop thera-
peutic means to treat addiction.
Additionally, Dr. Roth reports, the
technologies used in this work will
be used by other scientists, includ-
ing John Allen, Ph.D. a NARSAD
Young Investigator being mentored
by Dr. Roth. He seeks to identify
the neuronal circuits responsible for
symptoms of schizophrenia.

Dr. Roth is a recipient of NARSAD
Young, Independent and Distin-
guished Investigator grants in 1992,
1998 and 2008 respectively.



New York Times Profiles NARSAD
Investigator as ‘Master Virus Hunter’

In 1991, NARSAD awarded a Young
Investigator grant to W. Ian Lipkin,
M.D., then at the University of
California, Irvine, for a study of the
Borna disease virus (BDV). His in-
terest came from a surprising report
of BDV infection in patients with
bipolar disorder. Borna virus got its
name from a German town where, a
century earlier, it famously caused
an outbreak of equine encephalitis,
but in all the years thereafter no one
had been able to isolate the virus.
Bypassing established methods, Dr.
Lipkin created his own method,
captured the virus and went on to
become one of the most inventive and
renowned virus hunters in the world.

Today Dr. Lipkin is applying his vast
expertise to the baffling questions
surrounding the growing prevalence
of autism: Is infection a trigger? Is
the measles-mumps-rubella (MMR)

vaccine a risk factor?

A virus is a very small entity, a hand-
ful of genes wrapped in protein,
which survives by invading a living
cell and basically taking over the
cell’s functioning. Small size and the
ability to hide in cells make viruses

often hard to find.

Dr. Lipkin developed an ingenious
molecular probe to tease out the
BDV genes from the brains of in-
fected animals. In the 20 years since,
he and his colleagues have created
ever more sophisticated techniques.

While still at Irvine he identified

West Nile Virus, not seen before on
this continent, as the cause of the
1999 outbreak of encephalitis in New
York. Now the John Snow Professor
of Epidemiology and professor of
neurology and pathology at Colum-
bia University, Dr. Lipkin directs the
Center for Infection and Immunity.
Since his arrival in 2002, he and his
team have examined tens of thou-
sands of viruses and identified sev-
eral hundred new ones.

Recently, his focus returned to the
question of the role of viruses in brain
disorders. While neither he nor any-
one else has been able to replicate
the original report of BDV infection
associated with bipolar disorder,
there is a growing body of research
suggesting infection as a trigger for
schizophrenia and autism in people
with a genetic susceptibility. Autism
is among the most heritable of neuro-
developmental disorders, but its patho-

genesis remains unclear.

Dr. Lipkin’s team is now partici-
pating in a large multi-institutional
project that includes the Norwegian
Institute of Public Health and the
U.S. National Institute of Neuro-
logical Disorders and Stroke, among
others. A recent paper in Molecular
Psychiarry titled “The Autism Birth
Cohort: A Paradign for Gene-En-
vironment-Timing Research” describes
the study, which takes advantage of
the more than 100,000 children
regularly screened through the Nor-
wegian Mother and Child Cohort.

Researchers in the News

W, Ian Lipkin, M.D.

The Autism Birth Cohort (ABC)
was designed to focus on prenatal or
postnatal infection, diet, other en-
vironmental exposure to potential
toxins and general obstetric risk
factors that may contribute to the
development of autism.

The idea that the MMR vaccine
could induce autism in children was
based on a British study conducted
in 1998 that claimed measles in the
vaccine released into the intestines
might move to the brain. Numerous
researchers have tried and failed to
duplicate the initial study. Dr. Lipkin
recently entered the fray and went
on the hunt for measles’ viruses. He
found no difference in virus levels in
the intestines of autistic and normal
children with gastrointestinal prob-
lems. The finding, which confirms
other reports, is of major signifi-
cance. As he explains, by failing to
vaccinate their children, parents in-
advertently run the greater risk of
measles outbreaks.

www.narsad.org 3



Interview with a Researcher

Interview

with John H. Krystal, M.D.

NARSAD Scientific Council Member

Chair, Department of Psychiatry, Yale University

Chief of Psychiatry, Yale-New Haven Hospital

Director, NIAAA Center for the Translational Neuroscience

of Alcoholism

Director, Clinical Neuroscience Division,
VA National Center for PTSD
Director, VA Alcohol Research Center
Medical Director, VA Schizophrenia Biological Research Center

Linking Brain and Behavior:

Gifted researcher advances understanding
of the brain’s biology that leads to
breakthroughs in treatment of anxiety

and other disorders

“I think we have arrived at a tipping
point in the maturation of psych-
iatry,” says John H. Krystal, M.D.,
NARSAD Scientific Council Mem-
ber. “In terms of drug discovery, it
is fair to say that we've moved from
a pre-scientific mode to a scientific
mode. Insights about how the brain
works provided by basic and clinical
science have already led to new and
in some cases unexpected treatments
for a number of psychiatric disor-
ders, and more are on the way.
That’s what makes this one of the
most exciting eras in the history of
the entire field.”

These are words to remember,
for Dr. Krystal is one of the most
accomplished and well-respected
figures not only in psychiatry, but
in the related areas of neurobiology
and neuropsychopharmacology —
the science that studies how drugs
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interact with the biology of the brain.
Having earned his M.D. at the Yale
School of Medicine in 1984, he is
today the chair of Yale’s psychiatry
department and is chief of psychia-
try at Yale-New Haven Hospital.

But there is much more, and therein
lies an important story about Dr.
Krystal and about the value of basic
research into the brain supported by
NARSAD grants. In addition to his
duties at Yale, Dr. Krystal is Director
of the Center for Translational Neu-
roscience at the National Institute
on Alcohol Abuse and Alcoholism
(NIAAA), one of the National In-
stitutes of Health. He is also, re-
markably, Director of the Clinical
Neuroscience Division at the Vet-
eran Administration’s (VA) National
Center for Post-Traumatic Stress
Disorder (PTSD); Director of the
VA Alcohol Research Center; and

Medical Director of the VA Schizo-
phrenia Biological Research Center.

Dr. Krystal, therefore, does not
merely treat patients and conduct
research at Yale, but also directs
the work of teams of scientists and
physicians at major national insti-
tutes and centers dedicated to study-
ing and treating illnesses running the
full gamut: anxiety disorders such as
PTSD and OCD (obsessive-com-
pulsive disorder); substance abuse
disorders such as alcoholism; and
the devastating illnesses of schizo-
phrenia and major depression. One
naturally wants to know: what
unites these wide-ranging activities?
What is the scientific thread that
connects them?

Discoveries enable broad
psychiatric advances

There is indeed a thread between
these varied brain and behavior
disorders, and as Dr. Krystal relates,
it can be traced back to a subject
that captured his interest at the very
beginning of his career: the neuro-
biology of the glutamate system in
the brain.

Glutamate is a message-carrying
molecule, the most important and



Interview with a Researcher

“Insights about how the brain works ... have already led to new and in some cases
unexpected treatments for a number of psychiatric disorders ... That's what makes
this one of the most exciting eras in the history of the entire field.”

prevalent of the class of excitatory
neurotransmitters, which stimulate
the brain. When glutamate that has
been released by one nerve cell
“docks” with a receptor on a neigh-
boring nerve cell, it increases the
chance that the receiving cell will
fire an impulse to yet another near-
by nerve cell. Beyond a certain
threshold of excitation, a cell will
indeed fire, and the process repeats.
This is how messages, the building
blocks of our thoughts and actions,
are conveyed — over the span of
milliseconds — across the vast tangle
of neural circuits in the brain.

Dr. Krystal’s interest in the glutamate
system came at a moment when sur-
prising observations linking brain
and behavior in the 1960s were be-
ginning to make scientific sense. It
had been noted that a drug called
PCP (also known as “angel dust”)
produced symptoms in people re-
sembling those of schizophrenia.
This was mysterious. By the 1980s,
scientists knew PCP’s molecular tar-
get: the NMDA receptor, a type of
“docking port” found on the surface
of a subset of neurons in the brain.
In the late ‘80s, Dr. Krystal and
colleagues began to study a relative
of PCP called ketamine, which also
produced schizophrenia-like symp-
toms in people. This line of research
has informed efforts to develop a new
class of drugs to treat schizophrenia.

What makes these recent develop-
ments in treatment applications for
schizophrenia possible is the basic
science that Dr. Krystal and other
pioneers have accomplished. This is
part of a larger process in which, as

he notes, neuropsychiatry has become
progressively more scientific, and
able to explain the mechanisms that
underlie the clinical phenomena of
illnesses like schizophrenia and
anxiety. Dr. Krystal’s first NARSAD
grant, a 1997 Independent Investi-
gator award, used ketamine as a
tool for studying aspects of psy-
chosis in schizophrenia, specifically
the impact of amphetamines on
psychosis. In his second NARSAD
award — a 2000 Distinguished In-
vestigator grant — he focused on
several aspects of how glutamate
signals are sent and in some cases
inhibited in the brain’s cortex. And
in his most recent award, a 2006
Distinguished Investigator grant,
Dr. Krystal’s basic research was

among the studies that shed new
light on how the NMDA glutamate

receptors work in the cortex.

This story runs in parallel to one that
explains how Dr. Krystal, during the
same years, became involved in re-
search that has since borne fruit in
anxiety disorders. While still in medi-
cal school at Yale, he and Dr. Eugene
Redmond were studying the effects
of stress in monkeys. “We were
studying a system in the brain called
the noradrenergic system, which re-
leases an adrenaline-like substance
called norepinephrine,” he remem-
bers. “When we activated this sys-
tem, I noticed that some of the
behaviors the monkeys exhibited re-
sembled symptoms I was seeing in

VA National Center for PTSD building in West Haven, Conn., where Dr. Krystal is director
of the Clinical Neuroscience Division, which specializes in researching the physical basis of how
the brain receives and processes traumatic stress, including neurobiology, brain imaging, genetic

epidemiology, resilience, and treatment. Courtesy of VA Public Affairs

www.narsad.org 5



my clinical training involving soldiers
who had come back from Vietnam.”

Just as PCP and ketamine provided
a path for Dr. Krystal and other
scientists to learn about the biology
of schizophrenia, the noradrenaline
system offered a path into PTSD.
With distinguished collaborators
including Drs. Dennis Charney and
Stephen Southwick, Dr. Krystal per-
formed studies on veterans at the
VA National Center for PTSD, one
of the centers Dr. Krystal now di-
rects. “We found that if you activate
the noradrenaline system, you can

produce the arousal symptoms asso-
ciated with PTSD.

“At the time, we didn’t really under-
stand much at all of the neurobiol-
ogy of PTSD symptoms. We'd have
a veteran in a quiet room start say-
ing, all of a sudden, ‘Look over there
— the helicopter’s going down! I can
hear people screaming!” Very vivid,

very intense memories of trauma.
We also had people describing feel-
ing detached from what was going
on around them, feeling like time
had slowed down, feeling numb and
other kinds of bodily distortions.”

In a telling glimpse of how the dis-
covery process works in science, Dr.
Krystal, when faced with the mys-
tery of these symptoms’ biological
origins, thought of work he was doing
around the same time on ketamine.
“In addition to producing some of
the cognitive impairments associ-
ated with schizophrenia, ketamine
also produced some symptoms of this
kind that we were seeing in PTSD,
which I would call ‘dissociative.””

The upshot of this observation was
Dr. Krystal’s hypothesis that some of
the different sets of symptoms pro-
duced by ketamine contained clues
about “disorders other than schizo-
phrenia, in which the glutamate

Interview with a Researcher

system might be involved.” Since
1980, when PTSD was acknowledged
by psychiatry as a distinct illness — a
landmark moment that reflected an
increasingly scientific, as opposed to
purely anecdotal understanding of it
— there have been only two drugs
approved to treat its symptoms.
Both are antidepressants of the SSRI
(selective serotonin reuptake inhibi-
tor) class: paroxetine (Paxil) and ser-
traline (Zoloft). But Dr. Krystal,
while frustrated to note that neither
drug helps a majority of patients, was
able to draw on his much earlier
work on the noradrenaline system to
come up with a new treatment idea.

“‘NARSAD is the most remarkable
acted with,” Dr. Krystal says. "It
on not only my career, but on gen
NARSAD is an organization that
opment of young scientists and
innovation in psychiatry since its

Dr. Krystal on the Vital Role of NARSAD

As a member of the NARSAD Sci-
entific Council, Dr. John H. Krystal
knows the organization intimately.
But he first came to know it in the
way that thousands of other scientists
have over a quarter-century — as one
whose career in research was given a

key boost by a NARSAD grant.

“NARSAD is the most remarkable
organization that I've ever interacted
with,” Dr. Krystal says. “It has had
such a profound impact on not only
my career, but on generations of
young investigators. NARSAD is an
organization that has been a catalyst
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to the development of young scien-
tists and through that mechanism
has fueled innovation in psychiatry
since its inception.

“In my own experience, I was able to
undertake studies that I couldn’t have
otherwise initiated because they were
very high-risk — and, I hoped, high-

gain — studies.

“NARSAD grants provided a chance
to build on preliminary data so that
we were able to carry out other stud-
ies to move the work forward. It’s
now pretty much at the point where

in order to initiate a career in psy-
chiatry and neurobiology that’s really
innovative, you need a NARSAD
Young Investigator award. And at a
time when funding rates are very low
and our young investigators as a re-
sult have become very vulnerable,
NARSAD is more important now
than it’s ever been to sustaining the

vitality of the research pipeline.

“I've personally had many students
get funded, and now as chair of the
Department of Psychiatry at Yale, I
count on the continued support of
NARSAD for our young investigators
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He asked, “What about some of the
older antidepressants?” He had in
mind drugs that blocked the mole-
cule that transports noradrenaline
between nerve cells. Zoloft and Paxil
block the transporter for serotonin,
another neurotransmitter. But if nor-
adrenaline was involved in PTSD,
then perhaps the antidepressant de-
sipramine (Norpramin) might help.
With colleagues, Dr. Krystal per-
formed a study involving 88 veter-
ans with PTSD. The results were
surprising, but productively so. While
Norpramin worked no better than
Paxil in reducing PTSD symptoms,
it had the completely unexpected

organization that I've ever inter-
has had such a profound impact
erations of young investigators.
has been a catalyst to the devel-
through that mechanism has fueled
inception.”

effect of helping the patients control
co-morbid alcoholism.

“I love in research when something
turns out to work in an unexpected or
paradoxical way,” Dr. Krystal says.

The Norpramin surprise is by no
means the only time Dr. Krystal ex-
perienced this phenomenon, which
each time marks a moment when our
understanding of how the brain works
takes a leap forward. Perhaps the most
outstanding example in Dr. Krystal’s
work relates to the concept of neuro-
plasticity, which can be defined as
the response of cells and circuits in
the brain to a person’s experiences.

“This idea of neuroplasticity is ex-
tremely important,” Dr. Krystal says.
“The natural progression within an
organism when it is ill is to try to heal
itself. Paradoxically, sometimes the
healing process itself can get in the
way of recovery. That’s why we take

aspirin, for instance — to reduce the
pain of inflammation that is caused
by the body trying to heal itself.

“Where the brain is concerned, some-
times in order to get better, it is nec-
essary to restore the capacity of the
neural circuit to remodel itself. Some-
times it is the deficit in that capacity
— neuroplasticity — that is part of what
we think of as the illness. In the case
of stress disorders, we've learned that
traumatic stress can cause the retrac-
tion of knob-like input centers called
dendritic spines, which are the places
where signals come into nerve cells.
This is particularly true in glutamate
neurons in the brain.”

Dr. Krystal points out that there
is evidence of spine retraction in
symptoms seen in stress and anxiety
disorders: impaired memory func-
tion, and, importantly, impaired
capacity to learn to respond to stres-
sors in new and therapeutic ways.

to help supplement the resources
we have in the department. There’s
nothing more important for the vi-
tality and for the progress in science
than to sustain these young investi-
gators who invariably are developing
new technologies and approaches to

the field.”

Dr. Krystal makes clear that his re-
marks about NARSAD are connected
directly to the themes about research

he discusses in the accompanying
story. “We began our discussion by
talking about the evolution of psy-
chiatry and why this is such an ex-
citing time. We are just beginning to
get insights into how what's happen-
ing in the brain and what’s happen-
ing in the body are connected — there
is no divide between mind and body.
Psychiatric illnesses have biological
causes. This opens up all kinds of new
and exciting possibilities.

“Because there are so many opportu-
nities to make a big difference, I feel
it is so important that we not lose
this generation of young investiga-
tors coming up in the ranks today,
and we enable them to pick up the
baton from their mentors and move
this field forward into the future.
I am certain NARSAD is going play
an important role in the process.”

“In order to initiate a career in psychiatry and neurobiology that's really

innovative, you need a NARSAD Young Investigator award.”

www.narsad.org 7
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Dr. Krystal’s work with veterans has led him to advance research into better treatments for PTSD. Above: Members of the United States Army salute
during a ceremony honoring a fallen soldier and police officer. Photo credit: Shutterstock

The scientific leap came when the insight about neuroplasticity was linked with
psychotherapy, which, Dr. Krystal points out, “works by changing the capacity of

neural circuits to adapt.”

“If your capacity for neuroplasticity
is impaired, in other words, the
capacity of these networks to learn
and adapt is compromised.”

Pre-scientific to scientific
mode in psychiatry

Indeed, Dr. Krystal says every change
in brain function and in behavior —
“as far as we know” — has an underpin-
ning in brain function. “Sometimes the
change could be new connections;
sometimes it could be elimination of
existing connections, and sometimes
it might be the fine-tuning of con-
nections, either strengthening or
weakening them.”

8 The Quarterly

In an elegant example of how sci-
ence can radically change the way
we look at something we thought we
understood, Dr. Krystal and colleagues
have recently reported their success
in a preliminary test using neuro-
plasticity as the target for a new class
of treatments for anxiety disorders,
mood disorders and schizophrenia.
Rather than design a new treatment
to address one or more observed
symptoms of, say, panic disorder,
the idea would be to find a way to
correct a neuroplasticity impairment
— the reduced capacity of a neural
circuit to modify itself in response
to stress oI trauma.

This was attempted in 2009 on a
pilot basis in patients with panic dis-
order. Researchers used a well-known
drug called D-cycloserine (DCS) in
combination with a short course (only
five sessions) of cognitive behavioral
therapy, a form of so-called exposure
therapy that aims at conditioning
someone repeatedly experiencing
extreme fear or panic to learn new
responses to thoughts, sensations or
feelings. The success observed in this
trial, Dr. Krystal notes, is not due to
the capacity of DCS to address symp-
toms of panic. Rather, he hypothe-
sizes, DCS performs work within the
neural circuitry that then enhances
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the ability of psychotherapy to produce
functional changes in circuitry that amount
to the patient’s therapeutic learning.

Importantly, this preliminary positive
outcome is the product of several layers
of solid biological knowledge about the
brain and brain chemistry — knowledge
obtained in the last decade or two, as psy-
chiatry has moved into a genuinely sci-
entific era. From much prior work, it
was known that DCS enhances activity
at NMDA glutamate receptors. And
those receptors, it is now understood,
thanks to basic research, are fundamen-
tal facilitators of neuroplasticity — the
process central to adaptation and new
learning, which in this instance includes
unlearning maladaptive responses to
traumatic or other stressful memories.

“The idea of targeting plasticity deficits
by facilitating neuroplasticity or harnes-
sing it in novel ways is a concept I think
has quite broad implications,” Dr. Krystal
says. “What we must do next is move
from these exploratory types of studies in
panic disorder, OCD and PTSD, to
larger-scale, more definitive studies, which
I think will happen.”

Go to:
www.narsad.org
to hear interviews with

Dr. Krystal about PTSD
recovery.
Click on “disorders”

Ask the
Researcher

We welcome your questions about the latest
in brain and behavior research! Please e-mail
asktheresearcher@narsad.org with questions for Dr.
Krystal. Select questions and answers will be pub-
lished in the next issue of The Quarterly.

We are pleased to introduce this new column: “Ask
the Researcher.” It is intended to give you the oppor-
tunity to ask questions of the NARSAD researcher
profiled in “Interview with a Researcher” and give us
the opportunity to bring our mission to life.

NARSAD is committed to alleviating the suffering of
mental illness by awarding grants that will lead to
advances and breakthroughs in scientific research.
As part of this mission, we believe it is necessary to
bring science to families. We do this through our
website, free publications, symposia open to the
public led by leading experts in the field — and now
this “Ask the Researcher” column.

Please note that this column is intended
to provide answers to questions related to
scientific research and discoveries leading
to better treatment of a broad range of
mental illnesses. The researcher cannot
give specific recommendations or advice
about treatment; diagnosis and treatment
are complex and highly individualized pro-
cesses that require comprehensive face-to-
face assessment. This Q&A forum is not
meant to serve as a substitute for that, but
rather to share insights.

www.narsad.org 9



FAQs

Frequently Asked

Questions
on Anxiety Disorders

What are the five types of anxiety disorders
that are well known?

Generalized Anxiety Disorder
Obsessive-Compulsive Disorder (OCD)
Panic Disorder

Post-Traumatic Stress Disorder (PTSD)
Social Phobia (or Social Anxiety Disorder)

Q What is generalized anxiety disorder?

b S

Generalized Anxiety Disorder (GAD) is an exaggerated

anxiety and tension that persists for months on end and

affects approximately 6.8 million Americans or about 3.1

percent of the population. GAD causes people to antic-
ipate catastrophe and worry excessively about many things, from over-
arching concerns such as health, money or work to more routine
concerns such as car repairs or appointments. GAD affects twice as
many women as men, and the anxiety becomes so severe, normal life
and relationships become impaired.

Worries can be accompanied by physical symptoms, such as fatigue,
headaches, muscle tension and aches, difficulty swallowing, trembling,
twitching, irritability, sweating, and hot flashes. The disorder usually
develops gradually and may begin anytime during life, although the
risk is highest between childhood and middle age. It is diagnosed
when someone spends at least six months worrying excessively with-
out a specific focus of the fear and an inability to control the anxiety.

10 The Quarterly



What is Obsessive-Compulsive
Disorder?

Obsessive-Compulsive Disorder (OCD)

is an anxiety disorder marked by fearful

ideas and ritualistic behaviors. Obsessions
are repetitive thoughts or impulses, such as a fear of
getting infected from someone else’s germs or hurting
a loved one. These obsessions create excessive anxiety
and stress for the person affected. Although the thoughts
are intrusive and unwanted, the person with OCD
cannot stop them. Compulsions are repetitive behav-
iors people with OCD feel compelled to perform in an
attempt to control or decrease the anxiety created by
the obsessions. This can include things like constantly
checking that an oven is off to prevent a fire, or frequent
cleaning or hand-washing to avoid contamination.

What is Panic Disorder?

Panic disorder is characterized by unex-

pected and repeated episodes of intense

fear accompanied by physical symptoms

that may include chest pain, heart palpi-
tations, shortness of breath, dizziness or abdominal
distress. It is characterized by sudden attacks of terror,
usually accompanied by a pounding heart, sweatiness,
weakness, faintness or dizziness. During these attacks,
people with panic disorder may flush or feel chilled;
their hands may tingle or feel numb; and they may ex-
perience nausea, chest pain or smothering sensations.
Panic attacks usually produce a sense of unreality, a
fear of impending doom or a fear of losing control.
Panic attacks can occur at any time, even during sleep.
An attack usually peaks within 10 minutes, but some
symptoms may last much longer.

What is Post-Traumatic Stress
Disorder?

Post-Traumatic Stress Disorder (PTSD)
is an anxiety disorder that can develop
after exposure to a terrifying event or

ordeal in which grave physical harm occurred or was
threatened. After traumatic events, such as death, an
earthquake, war, car accidents, floods or fires, it is not
uncommon for people to experience feelings of height-
ened fear, worry, sadness or anger. If the emotions per-
sist, however, or become severe, or the person gets
triggered into reliving the event in their daily life, this
can affect the person’s ability to function and may be

asign of PTSD.

What is Social Phobia?

Social Phobia, or Social Anxiety Disorder,

is an anxiety disorder characterized by

overwhelming anxiety and excessive self-

consciousness in everyday social situa-
tions. Social phobia can be limited to only one type of
situation, such as a fear of speaking in formal or
informal situations, or eating or drinking in front of
others. In its most severe form, social phobia may be
so broad that a person experiences symptoms almost
anytime they are around other people.

How are anxiety disorders
diagnosed?

Primary care physicians and psychiatrists

diagnose someone as having an anxiety

disorder if symptoms occur for six months

on more days than not, and significantly
interfere with the person’s ability to function at home,
work or school.

Doctors perform physical and psychological evalua-
tions to rule out other causes for the symptoms of
anxiety. Cardiovascular disease, thyroid problems,
menopause, substance abuse and/or drug side effects,
such as from steroids, may cause symptoms similar to
those of an anxiety disorder.

(Source: National Institute of Mental Health)

www.narsad.org 11



Anxiety

Disorders
Ongoing Research
Improves Lives

As more is understood about the genetics and brain regions
involved in an exaggerated fear response, improved diagnos-
tic tools and treatments will be developed for generalized
anxiety and related disorders.

NARSAD invests in the most promising projects in brain
and behavior research related to anxiety disorders. Here are
some examples of the latest research:

* NARSAD Young Investigator Stephanie Bissiere, Ph.D.,
and a team of researchers at UCLA successfully made a
“long-shot” discovery about the behavioral relevance for
electrical communication and gap junctions in the adult
brain. The team found that blocking electrical synapses,
which couple inhibitory neurons and enable them to
synchronize their firing, can prevent fear memories to a
place or context from forming. This new discovery has
major implications for new treatment targets for PTSD
and other anxiety disorders. (Source: Science)

* NARSAD Independent Investigator Mikhail V. Pletnikov,
M.D., Ph.D., has found that male mice born with a genetic
mutation believed to make humans more susceptible to
schizophrenia developed behaviors that mimic mood and
anxiety disorders. This research is another step toward
understanding the causes and developing better treatments
for a broad range of mental illnesses. (Source: Biological Psychiarry)

* Researchers led by NARSAD Investigators Francis Lee,
M.D., Ph.D., and Sergey Shmelkov, M.D., have discovered
that a single omitted gene is responsible for symptoms
of a certain type of OCD in mice, helping scientists better
understand the disorder and enabling development of pos-
sible treatments. (Source: Nature Medicine)

Please help us fund mental health research.
Visit www.narsad.org
to make a secure donation online.

Thank you for your generosity.
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A Personal Connection
Between Donors

and Researchers

Become a NARSAD

Research Partner

+ select a scientist in your area
of interest

. receive progress reports

+ develop personal relationships
and heightened insights to break-
throughs on the horizon

+ be recognized in all published work
resulting from the research

The Mortimer D.
Sackler Foundation
sponsors Dr.
Mikhail Pletnikov’s
research uncovering
the genetic links
between anxiety
disorders and schizo-
phrenia. The foundation generously
funds his research grant that is leading
toward prevention of a broad range of
mental illnesses.

Become a partner and sponsor
NARSAD breakthroughs today!

For more information call
(516) 829-0091




Research

Gives

People
Hope

Multiple family illnesses inspire a couple’s life-long commitment
to the mental health cause

o one knows better than the Garatt family how
far research in mental illness has come — and how
far it still has to go. Thirty-three years ago, when
Sean Garatt was diagnosed with schizophrenia, his
mother, Marcia, was told that she was the cause. The
“bad mothering” theory eventually collapsed under
an avalanche of research pointing to schizophrenia
as a biological illness, opening the door for more
treatment options.

Sean was 17 years old at the time of his first psy-
chotic break. He remained seriously ill, his life a shambles, until the
age of 31, when he was given clozapine, an antipsychotic drug
developed in the late 1980s under the leadership of NARSAD Sci-
entific Council Member Herbert Meltzer, M.D. With medication

www.narsad.org 13



Sean got better; not totally well, but mostly free of
mind-imprisoning psychosis and able to live an order-
ed, if limited, life. “Now, he knows what day it is,”
Marcia says.

Even before Sean’s diagnosis, the Garatts were no
strangers to mental illness. Paul, Marcia’s husband of
53 years, has been battling anxiety and depression most
of his life, including a close brush with suicide. The
family’s experience has made them outspoken advocates
for better understanding of mental illness and ardent
supporters of NARSAD.

Young couple faces mental illness together
Absent mental illness, the Marcia and Paul story would
have read like the quintessential American dream:
idyllic rural childhood, committed marriage, good jobs,
two wonderful, devoted sons. The couple grew up in
the small farming community of Candor, in upstate
New York, dated in high school and married after
finishing college. That is, Marcia finished college. Paul
dropped out. Although bright and articulate, with a
wide range of interests and abilities, Paul’s “noisy brain,”
as he calls it, made it impossible for him to focus on
his studies. “I married him anyway,” Marcia says. “We
were so young and innocent, and he was so enjoyable
and funny.”

the satisfaction of knowing she had helped turn around
some very troubled young lives.

Despite these triumphs, mental illness always hovered
over the Garatts lives. When Paul’s early jobs in com-
puter testing and quality control became boringly
routine, he taught himself computer programming.
In a burgeoning industry, he soon landed a very good,
more demanding job in North Carolina. As it turned
out, it was too demanding. He went to bed at night
worrying about work and woke up to the same worries.

“I just could not, as the saying goes, lock my toolbox,”
he remembers. “I had taken a job I couldn’t do, I
hadnt enough training for. The pain went on and on
and I couldn’t unhook my brain. So one day I stopped
my car on the railroad tracks. I knew the train would
be coming soon, and then it would be over. But what
happened instead, other cars pulled up, and when the
guy behind me honked, I drove on.” He drove home,
and when he told Marcia what had happened, she said,
“We're going to the hospital.”

They went to Duke University Medical Center, where
Paul received state-of-the art treatment that included
both medication and cognitive behavioral therapy.
When back on his feet but concerned about his future,

“When | read what their scientists are doing, I'm just amazed. As | try to keep up with
things that are going on in research, | get the feeling that NARSAD is way ahead of the
curve.” Says Paul: “Research gives people hope.”

Without work or prospects, Paul joined the Navy and
thoroughly enjoyed seeing the world while chasing
Russian submarines. On entry, he had tested so well
that he had his choice of specialty. He chose electron-
ics, and military structure and discipline kept him on
task. After his four-year tour of duty, Paul’s training
served him well when he returned to civilian life.

Marcia, who had majored in social work, became a pro-
bation officer, working with child offenders the courts
were trying to keep out of prison; children that others
in the system were convinced couldn’t be helped.
Marcia saw it as “a wonderful challenge.” She set up a
volunteer program that over the years provided many
such youngsters the chance to do things they'd never
done before: farm, swim, fish. Her 18 years of service
earned her an award from the state of New York and

14 The Quarterly

a therapist encouraged him to go back to his boss and
ask for a less demanding job. To Paul’s surprise, the boss
agreed. Later, when the company was downsizing,
they made him the proverbial offer he couldn't refuse,
and he took early retirement.

From denial to action

Paul is ever conscious of and grateful for Marcia’s
steadfastness through many trying years. Marcia ac-
knowledges that she has often felt pushed to the edge
of despair. Both admit they were, for a long time, “in
denial” about their son Sean.

Scientists are now pretty certain that genetic pre-
disposition combined with some environmental factor
— possibly maternal infection or trauma during
pregnancy — triggers schizophrenia in many instances.



Despite its early seeding, however, full-blown symp-
toms typically don’t erupt until adolescence or early
adulthood. There can be a gray period before then —
what’s called the prodrome — when the child’s behavior
begins to become worrisome. But when dealing with
a rebellious adolescent, how is a parent to know, except

in hindsight, whether, as Marcia says, “you have a bad
child or a mad child?”

By the age of 14, the once cheerful, responsible Sean
had grown angry and argumentative, hiding away in
his room. The Garatts could later recall some startling
earlier clues to his —and their — impending reality. They
remember a day when 12-year-old Sean, browsing in
the Encyclopedia Brittanica, looked up and said, point
blank, “I have schizophrenia.” More painfully unfor-
gettable, at the age of five he told them that he felt
“like I have a tangled Slinky toy in my head.”

Sean’s years in the wilderness, until he was finally
stabilized, were marked by earnest if futile efforts to live
a normal life: failed attempts to hold a job, an ill-
advised and short-lived marriage, a baby son neither he

nor his violent, addicted wife could handle. (The child

was subsequently raised by his maternal grandmother.)

Seven years ago, Marcia and Paul moved to Paducah,
Kentucky, to be near their younger son, Geordie, an
attorney, and his family. Sean moved with them, but
lives on his own. Each morning he calls his parents to
reassure them he has taken his meds. He takes halperi-
dol (Haldol), an older, so-called typical antipsychotic,
in combination with clozapine. Among the things cli-
nicians and researchers have learned is the importance
of tailoring medications to the individual patient. One

Marcia, Sean

and Paul Garatt.
Courtesy of Patt Blue
Photographer

size does not fit all. Once, when a new doctor took Sean

off halperidol, he crashed.

Atypical antipsychotics like clozapine can have some
serious side effects. A common side effect is metabolic
syndrome, marked by weight gain, high blood pressure
and the risk of diabetes and cardiovascular illness.
Because Sean has put on weight, every day he and
Marcia go to a fitness center. He also attends diabetes
prevention classes. Looking toward the time when they
will no longer be there for Sean, Marcia and Paul up-
date a plan every year, a list for Geordie of his older
brother’s needs.

In addition to helping NARSAD, the Garatts have been
active for many years with NAMI, the National Alliance
on Mental Illness, a grassroots, self-help, support and
advocacy organization. Paul and Marcia both taught a
course for caregivers of people with severe mental ill-
ness in NAMI’s family-to-family program. They were
instrumental in establishing NAMI in North Carolina,
and Paul served as its second president. Currently,
Marcia and Sean have been working with their local
NAMI, teaching people how to set up a crisis plan: the
steps to take when a family member with mental illness
encounters difficulties.

While teaching for NAMI, the Garatts often clipped
items of interest from NARSAD publications to dis-
tribute to the class. “We're most appreciative of
NARSAD,” Marcia says. “When I read what their sci-
entists are doing, I'm just amazed. As I try to keep up
with things that are going on in research, I get the feel-
ing that NARSAD is way ahead of the curve.” Says
Paul: “Research gives people hope.”

www.narsad.org 15



Research Grant Awards

2010 Young Investigators

FUNDING YOUNG SCIENTISTS
ON THE QUEST TO FIND BREAKTHROUGHS

Herbert Y. Meltzer, M.D.
Bixler/May/Johnson Professor
of Psychiatry

Professor of Pharmacology
Vanderbilt University

A foundng member of the NARSAD
Scientific Council, Dr. Meltzer directs
the NARSAD Young Investigator grant
reviews. He received the NARSAD
Lieber Prize for Outstanding
Achievement in Schizophrenia
Research in 1992 and NARSAD
Distinguished Investigator Awards

in 1988, 1994, 2000 and 2007.
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“The 214 designated NARSAD 2010 Young Investigator awardees are
the very best young basic and clinical scientists from throughout the world
who are starting research careers devoted to basic and clinical neuroscience.
Each submitted an exciting, innovative research plan, which the NARSAD
Scientific Council — made up of 124 of the world’s leading brain researchers
— believes will add substantially to the effort to prevent and alleviate
devastating brain and behavior disorders. Experience has demonstrated that
support for the NARSAD Young Investigator program is the most effective
way for the private sector to further the massive effort needed to conquer
these disorders that plague humanity. This is especially important now
because of the reduced ability of governments, industry and academic
medical centers to fund research and treatment programs.”

Dr. Herbert Meltzer

NARSAD Young Investigators represent a new generation of researchers
who will pioneer breakthroughs in mental health research. Young Investiga-
tor grants are catalysts for additional funding, providing researchers with
“proof of concept” for their work. The Young Investigator program is a
hallmark of NARSAD grants. On average, NARSAD Young Investigators
have used their grants to leverage an additional 19 times their original grant
amount and some have gone on to receive much more than that after
proving initial hypotheses with their first NARSAD grant support. Receiv-
ing up to $60,000 over two years, Young Investigators pursue brain and
behavior research related to disorders occurring in children and adults such
as schizophrenia, depression, bipolar disorder, autism, ADHD, and anxiety

disorders, such as OCD and PTSD.

NARSAD awarded a total of $12.6 million to its 2010 Young Investigators,
strengthening its investment in the most promising ideas to lead to break-
throughs in understanding and treating mental illness. Two-hundred
fourteen brilliant researchers from leading research institutions on six
continents were selected from more than 1,000 applicants to receive
Young Investigator grant awards to support their innovative research. The
124-member NARSAD Scientific Council, a volunteer group of preeminent
mental health researchers leads the rigorous and competitive process of
identifying the most promising ideas for NARSAD to fund in grant awards
each year. The Young Investigator selection process was led by Scientific
Council member Dr. Herbert Meltzer of Vanderbilt University, a founding
member of the council.



Research Grant Awards

Meet the Grantees

214 of the world’s finest young neuroscientists
receive NARSAD grants

AnXIety Disorder Richard Cameron Craddock, Ph.D.

Stephanie Bissiere, Ph.D. Baylor College of Medicine
University of California, Los Angeles Liz Forty, Ph.D.

Brian R. Cornwell, Ph.D. Cardiff University, U.K.
National Institute of Mental Health Tobias Gerhard, Ph.D.
Thomas L. Kash, Ph.D. Rutgers University
University of North Carolina at Chapel Hill Alison Gilbert, Ph.D.

Zucker Hillside Hospital

Attention-Deficit Hyperactivity Disorder Katrina C. Johnson, Ph.D.

Eleanor J. Dommett, Ph.D. Emory University

The Open University, UK. Christopher A. Lowry, Ph.D.

Susan M. Ferguson, Ph.D. University of Colorado, Boulder

University of Washington Jon M. Madison, Ph.D.

Yanli Zhang-James, M.D., Ph.D. Broad Institute of MIT and Harvard

State University of New York, Upstate Medical University Donel M. Martin, Ph.D.

. University of New South Wales, Australia
Autism .

Alessandra M. Passarotti, Ph.D.

Kristi A. Clark, Ph.D. University of Illinois at Chicago

University of California, Los Angeles Theodore D. Satterthwaite, M.D., M.A.

Denis Jabaudon, M.D., Ph.D. University of Pennsylvania

University of Geneva, Switzerland Jens R. Wendland, M.D.

Roger J. Jou, M.D., M.P.H. National Institute of Mental Health

Yale University _

Xiao Ching Li, Ph.D. Depression

Louisiana State University Mohamed K. Aly, M.D.

Rhiannon J. Luyster, Ph.D. Columbia University

Harvard University Pauline Belujon, Ph.D.

Ming Meng, Ph.D. University of Pittsburgh

Dartmouth College Daniel Blumberger, M.D.

Jennifer B. Wagner, Ph.D. University of Toronto, Canada

Harvard University Alexandre Bonnin, Ph.D.

Lauren A. Weiss, Ph.D. University of Southern California

University of California, San Francisco Jen-Chich Chuang, Ph.D.

University of lexas Southwestern Medical Center at Dallas

Bipolar Disorder
Naomi I. Eisenberger, Ph.D.

Dean T. Acheson, Ph.D. University of California, Los Angeles
Veterans Medical Research Foundation Julie C. M. Espallergues, Ph.D.
Xavier Caseras, Ph.D. University of Pennsylvania

Cardiff University, U.K.
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DepreSSion (continued)

Peter Giacobbe, M.D., FRCPC
University of Toronto, Canada

Atilla Gonenc, Ph.D.
Harvard University

Douglas J. Guarnieri, Ph.D.
Yale University

Sidney H. Hankerson, III, M.D.
Columbia University

David T. Hsu, Ph.D.

University of Michigan

Yanmei Huang, Ph.D.

Tufis University

Yan Jiang, M.D., Ph.D.

University of Massachusetts Medical School

Styliani Christos Kaliora, M.D.
Zucker Hillside Hospital

Zachary A. Kaminsky, Ph.D.
University of Toronto, Canada

Jordan F. Karp, M.D.

University of Pittsburgh

Ilan A. Kerman, M.D., Ph.D.
University of Michigan

Kyle A. B. Lapidus, M.D., Ph.D.
Mount Sinai School of Medicine

Mary Kay Lobo, Ph.D.
Mount Sinai School of Medicine

Michelle Magid, M.D.
Seton Family of Hospitals

Konstantinos Meletis, Ph.D.
Karolinska Institute, Sweden

Jean A. Milstein, Ph.D.
University of Maryland
Martine M. Mirrione, Ph.D.
Brookhaven National Laboratory

Michael J. Morris, Ph.D.
University of lexas Southwestern Medical Center
at Dallas

Christoph Muhtz, M.D.
University of Hamburg, Germany

Maria Muzik, M.D.
University of Michigan
Elisa S. Na, Ph.D.

University of lexas Southwestern
Medical Center at Dallas

Steven Prince, Ph.D.
Duke University
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Research Grant Awards

Damian Refojo, M.D., Ph.D.
Max Planck Institute, Germany

Giacomo Salvadore, M.D.
National Institute of Mental Health
Anne Schaefer, M.D., Ph.D.

The Rockefeller University

Tatyana Strekalova, M.D., Ph.D.
Maastricht University, The Netherlands
Ryan L. Subaran, Ph.D.
Columbia University

Kimberly R. Thompson, Ph.D.
Stanford University

Vincent E Vialou, Ph.D.

Mount Sinai School of Medicine
Susan K. Wood, Ph.D.

University of Pennsylvania

Bao-Zhu Yang, Ph.D.

Yale University

Patricia A. Zunszain, Ph.D.
Institute of Psychiatry/King’s College London

Obsessive-Compulsive Disorder

R. Lindsey Bergman, Ph.D.
University of California, Los Angeles

Herman B. Fernandes, Ph.D.

Northwestern University

Andrea Gonzalez, Ph.D.
McMaster University, Canada

Erika L. Nurmi, M.D., Ph.D.
University of California, Los Angeles
Jonathan T. Ting, Ph.D.

Duke University

Mascha van ‘t Wout, Ph.D.

Brown University

Jeremy M. Veenstra-VanderWeele, M.D.
Vanderbilt University

Post-Traumatic Stress Disorder

Jacek Debiec, M.D., Ph.D.
New York University Child Study Center

Sharon Dekel, Ph.D.
Tel Aviv University, Israel

Tanja Jovanovic, Ph.D.
Emory University School of Medicine

Jessica J. Noggle, Ph.D.
Harvard University

Asya Rolls, Ph.D.
Stanford University



Schizophrenia

Bagrat Abazyan, M.D.
Johns Hopkins University

Abiodun O. Adewuya, M.D., FWACP, FMCPsych
Lagos State University College of Medicine, Nigeria

Antti S. Alariisinen, M.D.
University of Oulu, Finland

John A. Allen, Ph.D.
University of North Carolina at Chapel Hill

Danielle M. Andrade, M.D.
University of Toronto, Canada

Paul Ashwood, Ph.D.
University of California, Davis
Jayeeta Basu, Ph.D.
Columbia University

Juan E. Belforte, Ph.D.
University of Buenos Aires, Argentina

Nancy M. Bivens, M.D., Ph.D.
Columbia University

Amanda R. Bolbecker, Ph.D.
Indiana University, Bloomington

Bradley R. Buchsbaum, Ph.D.
University of Toronto, Canada

Jessica L. Buxton, Ph.D.
Imperial College London, UK

Jessica A. Cardin, Ph.D.
Yale University School of Medicine

Marie Carlen, Ph.D.
Karolinska Institute, Sweden
Jimmy Choi, Psy.D.

Columbia University

Adam Claridge-Chang, Ph.D.
University of Oxford, U.K.

Silvia Corbera, Ph.D.
Yale University School of Medicine

Kimberly L. D’Anna, Ph.D.
University of Colorado Denver

Stefan Ehrlich, M.D.
Charite-University Medicine Berlin

Christopher P. Ford, Ph.D.
Oregon Health and Science University

George Foussias, M.D., M.Sc.
University of Toronto, Canada

Anna Francesconi, Ph.D.
Yeshiva University

Ragy R. Girgis, M.D.
Columbia University

Research Grant Awards

Javier Gonzalez-Maeso, Ph.D.
Mount Sinai School of Medicine

Romain Goutagny, Ph.D.
McGill University, Canada

Karen J. Gregory, Ph.D.

Vanderbilt University

Britta Hahn, Ph.D.

University of Maryland School of Medicine
Sarah J. Hart, Ph.D.

University of North Carolina at Chapel Hill
Bruce E. Herring, Ph.D.

University of California, San Francisco
Matthew J. Hill, Ph.D.

Institute of Psychiatry/Kings College London
Elena I. Ivleva, M.D., Ph.D.
University of Texas Southwestern Medical Center at Dallas
Mi-Hyeon Jang, Ph.D.

Johns Hopkins University

Peilin Jia, Ph.D.

Vanderbilt University

Jason K. Johannesen, Ph.D.

Yale University

Shinichi Kano, M.D., Ph.D.

Johns Hopkins University

Sun-Hong Kim, Ph.D.

Johns Hopkins University

C. Geoffrey Lau, Ph.D.

Harvard University

Bo Li, Ph.D.

Cold Spring Harbor Laboratory

Yanchun Li, M.D., Ph.D.

Drexel University College of Medicine
Yisheng Lu, Ph.D.

Medical College of Georgia

Hengye Man, M.D., Ph.D.

Boston University

Edward O. Mann, D.Phil.

University of California, Los Angeles
Thomas J. McHugh, Ph.D.

RIKEN Brain Science Institute, Japan
Romina Mizrahi, M.D., Ph.D.
University of Toronto, Canada

Frederick C. Nucifora, Jr., Ph.D., D.O., M.H.S.
Johns Hopkins University

John J. Panos, Ph.D.

Vanderbilt University

Vinay V. Parikh, Ph.D.
Temple University

www.narsad.org 19



SChiZOph renia (continued)

Tarek K. Rajji, M.D.
University of Toronto, Canada

Jeffrey A. Rosenfeld, Ph.D.
Zucker Hillside Hospital

Nivi Rotenberg, M.D.
1el Aviv University, Israel

Adrian Rothenfluh, Ph.D.
University of lexas Southwestern Medical Center ar Dallas

Andrii Rudenko, Ph.D.
Massachusetts Institute of Technology

Terri L. Schochet, Ph.D.
University of Pennsylvania

Torfi Sigurdsson, Ph.D.
Columbia University

Deepak P. Srivastava, Ph.D.
Northwestern University

1,032

Applicants
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Research Grant Awards

Luke E. Stoeckel, Ph.D.
Harvard University

Karuna Subramaniam, Ph.D.
University of California, San Francisco

Mark P. Thomas, Ph.D.
University of Northern Colorado

Jason Tregellas, Ph.D.
University of Colorado, Denver

Matthew C. Trudeau, Ph.D.
University of Maryland, Baltimore

Ans Vercammen, Ph.D

Neuroscience Research Australia

Gordana D. Vitaliano, M.D.
Harvard University

Aristotle N. Voineskos, M.D.
University of Toronto, Canada

Jacob A. S. Vorstman, M.D.
Utrecht University, The Netherlands

Kimberly R. Warren, Ph.D.
University of Maryland, Baltimore

Martin Weber, Ph.D.
University of California, San Diego
Thomas J. Whitford, Ph.D.
University of Melbourne, Australia

Kristin M. Wildeboer, Ph.D.
University of Colorado, Denver

Lawrence H. Yang, Ph.D.
Columbia University

Jong H. Yoon, M.D.

University of California, Davis
Jianping Zhang, M.D., Ph.D.
Zucker Hillside Hospital

Miou Zhou, Ph.D.
University of California, Los Angeles

Lingjun Zuo, M.D., Ph.D.
Yale University

Multiple Focus
Sara J. Aton, Ph.D.

University of Pennsylvania

Kevin G. Bath, Ph.D.
Cornell University

Heather C. Brenhouse, Ph.D.
Harvard University

Ryan K. Butler, Ph.D.
University of South Carolina



Haijiang Cai, Ph.D.
California Institute of Technology

Joan A. Camprodon, M.D., M.PH., Ph.D.

Harvard University

Marilyn C. Cornelis, Ph.D.
Harvard University

James J. Crowley, Ph.D.
University of North Carolina at Chapel Hill

Robert H. Cudmore, Ph.D.
Johns Hopkins University

Denis Joseph David, Ph.D.

Université Paris-Sud 11, France

Nikolai C. Dembrow, Ph.D.

University of lexas at Austin

Marc J. Dubin, M.D., Ph.D.
Columbia University

Francesca Ducci, M.D., Ph.D.
Institute of Psychiatry/Kings College London

Rodrigo A. Espana, Ph.D.
Wake Forest University

Joanne Fielding, Ph.D.
Monash University, Australia

Nuria Flames, Ph.D.
Columbia University

Keming Gao, M.D., Ph.D.

Case Western Reserve University

Olga Golonzhka, Ph.D.

University of California, San Francisco
Todd Denton Gould, M.D.
University of Maryland

Elizabeth A. D. Hammock, Ph.D.
Vanderbilt University

Leslie A. Hulvershorn M.D., M.Sc.
Indiana University School of Medicine

Felice N. Jacka, Ph.D.
University of Melbourne, Australia

Matthew J. Kennedy, Ph.D.
Duke University

Berit Kerner, M.D.

University of California, Los Angeles

Mazen A. Kheirbek, Ph.D.
Columbia University

Sangwon E Kim, Ph.D.
University of Pennsylvania

Lorenzo Leggio, M.D., M.Sc.

Brown University

Research Grant Awards

Janghoo Lim, Ph.D.
Yale University

Daisy Lin, Ph.D.
Columbia University

Shih-Chieh Lin, M.D., Ph.D.
National Institutes of Health

Shahrdad Lotfipour, Ph.D.
University of California, Los Angeles

Gadi Lubin, M.D.
Tel Aviv University, Israel

Maria H. Milekic, Ph.D.

Columbia University

Minae Niwa, Ph.D.
Johns Hopkins University

Mallay B. Occhiogrosso, M.D.
Cornell University

Zhiping Pang, M.D., Ph.D.
Stanford University

Scott D. Philibin, Ph.D.
University of lexas Southwestern Medical Center ar Dallas
Danijela Piskulic, Ph.D.
University of Calgary, Canada
David A. Prober, Ph.D.
California Institute of Technology
Teresa M. Reyes, Ph.D.
University of Pennsylvania
Anthony J. Rissling, Ph.D.
University of California, San Diego
Flham Satvat, Ph.D.

Wilfrid Laurier University, Canada

Mathias V. Schmidt, Ph.D.
Max Planck Institute, Germany

Joel W. Schwartz, Ph.D.
Duke University

Emily G. Severance, Ph.D.
Johns Hopkins University

Ruth Sharf, Ph.D.

Yale University

Shuqun Shi, Ph.D.

Vanderbilt University

Ann K. Shinn, M.D., M.PH.
Harvard University

William Kyle Simmons, Ph.D.

Laureate Institute for Brain Research

Megan V. Smith, Dr.PH., M.PH.
Yale University
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Research Grant Awards

Jingchun Sun, Ph.D. Laura E. Wise, Ph.D.

Vanderbilt University Virginia Commonwealth University
Hideto Takahashi, M.D., Ph.D. Ping-Hong Yeh, M.D., M.A,, Ph.D.
University of British Columbia, Canada Uniformed Services University of the Health Sciences
Arun K. Tiwari, Ph.D. Tracy L. Young-Pearse, Ph.D.
University of Toronto, Canada Harvard University

Michel C. Van den Oever, Ph.D. Qi Zhang, Ph.D.

Vrije Universiteit Amsterdam, The Netherlands Vanderbilt University Medical Center
Alexa H. Veenema, Ph.D. Xiangzhong Zheng, Ph.D.

Boston College University of Pennsylvania

Simon C. Warby, Ph.D. Xianjin Zhou, Ph.D.

Stanford University University of California, San Diego

Aliza P. Wingo, M.D.

Emory University

Annual Young Investigator Grants
Awarded by NARSAD
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Glossary

Helpful definitions of terms used in this issue.

Dissociative Symptoms (page 6): Dissociative symptoms are found frequently in people with
psychiatric disorders, including depression, schizophrenia, anxiety disorders and personality
disorders. Dissociative symptoms include:
* Depersonalisation — a feeling that your body doesn’t quite belong to you or is
disconnected from you
* Derealisation — a feeling that you are disconnected from the world around you
or “spaced out”

Glutamate and the glutamate system (page 4): Glutamate is a message-carrying molecule,

the most important and prevalent of the class of excitatory neurotransmitters, which stimulate
the brain. Glutamate is believed to be involved in cognitive functions like learning and
memory. When glutamate that has been released by one nerve cell “docks” with a receptor

on a neighboring nerve cell, it increases the chance that the receiving cell will fire an impulse
to yet another nearby nerve cell. Beyond a certain threshold of excitation, a cell will indeed
fire, and the process repeats. This is how messages, the building blocks of our thoughts and
actions, are conveyed — over the span of milliseconds — across the maze of neural circuits in
the brain.

Dopamine and the dopamine system (page 1): Dopamine is a neurotransmitter in the brain
that can activate five types of dopamine receptors (D1, D2, D3, D4, D5) located on neurons.
It is a key element of the brain’s reward system and is also believed to play a central role in the
learning of new motor skills. Reduced dopamine concentrations in the prefrontal cortex are
throught to contribute to ADHD and some symptoms of schizophrenia.

Neuroplasticity (page 7): Neuroplasticity is the capacity of cells and circuits in the brain to
change in response to a person’s experiences. Neural circuits are “remodeled” throughout life,
allowing for adaptation and learning, although a variety of cellular and biochemical anomalies
are thought to impair this critical capacity of the brain, perhaps in post-traumatic stress
disorder (PTSD) and other anxiety disorders, as well as in schizophrenia and depression.

Noradrenergic system (page 5): The noradrenergic system involves norepinephrine, or
noradrenaline, in the transmission of nerve impulses. This adrenaline-like molecule is released
from noradrenergic neurons and binds to adrenergic receptors. In addition to its role as a
neurotransmitter, norepinephrine can also act as a hormone. It affects parts of the brain,

such as the amygdala where attention and responses are controlled. Along with epinephrine,
norepinephrine also underlies the fight-or-flight response.
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New Treatments/Therapies

New Treatments/
Therapies

As research breakthroughs continue to be made,
new treatments and therapies for people living
with mental iliness point toward recovery

THREE STEPS
TO
MENTAL HEALTH

Step 1:
DISCOVERY

Understanding malfunctions
in the brain

Step 2:
TREATMENT
Reducing symptoms
and retraining the brain

Step 3:
RECOVERY

Supporting rehabilitation
to enable full, productive lives
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New Treatments/Therapies

NARSAD-Funded Research Uncovers New Antidepressant Treatment

NARSAD Independent Investigator Marina Picciotto, Ph.D., has found that combining two types of antidepressants
may help the approximately 50 percent of patients non-responsive to SSRI medications. Dr. Picciotto found that
when drugs that alter two mood-regulating brain chemicals — serotonin and acetylcholine — are combined, they
produce a greater antidepressant response. Dr. Picciotto presented this research at the annual meeting of the Society
of Neuroscience in November 2010. SSRIs, which increase serotonin levels in the brain and are common treatments
for depression, help to regulate moods. Recent studies have suggested that the brain chemical acetylcholine also plays
an important role in regulating mood. By combining the SSRI fluoxetine (Prozac) with cystine, a drug that limits
the effects of acetylcholine, Dr. Picciotto found the drugs together produced greater antidepressant-like properties
in mice than when the drugs were used alone. Results suggested that serotonin plays a significant role in cystine’s
antidepressant-like effects.

Source: Society for Ne