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NOTE FROM THE DIRECTOR

The Understanding of Use
and the Use of Understanding

as these applications are in the

Science is imagination in the
service of the verfiable truth. Its
goal is to understand our place in
nature, [n the pursult of that goal,
it develops and applies technological
advances. In recent years, there has
been an explosion of technaological
progress in biological research. We
can explore the human brain, for
example, by non-invasive techniques
such  as  functional magnetic
resonance Imaging (IMRI) and
magnetoencephalography  (MEG).
These resources allow us to better
picturé how the brain works In
health and disease, But, as valuable

BT o Matters Fally Winter 2000

practical domain, we must notl
forget the poal of understanding
hew the human species arose during
evolution. This grand panorama helps
us to establish and realize human
values, as well as Lo yvield practical
means of assuring mental and bodily
health, Both understanding amd
practical applications are the abiding
concerns of our scientists at The
Meurosciences Institute,

Gerald M. Edelman, M.D., Ph.D.
Dhirector
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NIRAJ DESALI:
Striving to
Understand Autism

In the world of brain-based disorders, one of the more heartbreaking for parents and

challenging for scientists is the spectrum disorder known as autism. If the suffering that

results from autism is to be eliminated at some point in the future, it may well be through

the work of a researcher like Niraj S. Desai, Ph.D., Associate Fellow in Experimental

Neurobiology at The Neurosciences Institute,

Desai, in his study of the mammalian neocortex,
i§ driven by a growing sense that his work not only
will lead to a groundbreaking understanding of the
underlying processes that cause autism, but guite
possibly to the development of therapies to help
mitigate and hopefully prevent the disorder.

While he cautions the latter may be some years
down the road, Desai and his feliow researchers at the
Institute believe they have made significant progress
in creating & framework in rodent models for leaming
what changes might be occurring in the brain to cause
the symptoms of autism. In humans, these symgtoms
include mental retardation, impaired language and
communication skills, reduced social interactions,
repetitive behaviors, and restricted interests.

o

Dr. Desai describes his work ta Institute members at the Minding the Brain event

"We're excited because we're making real progress
in understanding the basic biology of how neural
circuits develop and change early in mammalian
development, whether it's at the level of the entire
brain or down to a single neuron or molecule,” Desai
savs, “What's equally fascinating and potentially
crucial to developing future therapies is that we're
also beginning to learn how these circuits are affected
by prenatal or environmental influences that may
lead to autism, including genetic defect, exposure to
alcohol or certain chemicals, maternal fever, injury, or
other possible triggers.”

As often happens in research, by studying what
can and does go wrong, Desai and his team have
discovered some of the processes by which the brain's
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“I've always loved science
because one of the primary
motivations in my life has been
to understand how things work.”

flexibility actually keeps normal development intact
in the fdce of perturbations described above.

“It's vet another. confirmation that the nervous
system is a great piece of ‘engineering’,” he says. “The
plasticity in the neocortex is really amazing, especially
since there are so many things that can go wrong
during development. Yet we often se¢ significant self-
correction that seems to be built into the very structure
of the neural circuits.”

“We're not vet sure why and how this occurs, but
we believe the manner in which each individual brain
responds and adapts to these various influences
may account for why there seems to be such a wide
spectrum of autism disorders, ranging from those who
are severely retarded and virtually non-functigning at
one extreme all the way to those with Asperger’s
Syndrome who are high functioning and can lead
refatively normal lives.”

Desai’s technique for studying these processes
involves an analysis of rat behavior after prenatal
treatmen! with valproic acid. Such rats often exhibit
symptoms that make them a model for studies of
autism. He places such a rat in a maze that allows the

A rat with spmptoms of autism interacts in
a specially designed maze to be observed
for social interaction and interest in novel
objects. The six-chambered maze includes

a ninning wheel, novel objects, a food ~
o _ _.-F"}
dispenser, an unfamiliar rat, a covered
shefter, and familiar objects. \\
%
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rat to choose to interact socially with another rat, as
well as choose to engage with familiar objects or novel
objects. The rat's behavier is videotaped and later
analyzed to determine the level of autism-like behavior,
which typically includes an aversion to social interac-
tion and to novel items.

To analyze brain physiology, slices of the prefrontal
cortex, an area thought to be connected to autistic
behavior, are then taken from those with identifiable
symptoms resembling those of autism. By examining
the slices under a microscope at the neuronal level
and comparing them with the corresponding cells of
healthy rats, Desai is able to build a picture of autistic
behavior at the cellular level, including how the cells
have changed, how their firing properties may have
been modified, and how their responses to synaptic
input varies.

Observing Desai at work in his lab so deeply
immersed In neurobiology, it is somewhat hard o
believe that he didn't even enter the field until after
he had earned a Ph.D.in physics at Cornell University
in the mid 1990s, A couple of factors.led him to leave
the world of physics for biology.

At the time he was working on his doctorate, Desai
believed there were deep and important problems
in physics, but did net think he was personally
well-positioned, through his thesis work, to address
them. By contrast, he thought there were more com-
pelling and more conveniently addressed problems
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Drs. Stephen Cowen, Niraj Desal and Elizabeth Walcott
work together to better understand autism

available in biology. Those feelings were confirmed by a
speech he attended by the famed Nobel Prize-winning
phyvsicist Hans Bethe,

“Bethe said he thought the 20th Century had been
the century of physics with the advent of relativity and
quantum mechanics. But he puessed that the Zlst
Century would be the century of biology because it was
the field in which there was so much left to understand,
and that the experimental and theoretical tools to really
understand biological systems would finally be available.
That was extremely influential in my decision.”

Serendipitously, Desai saw an ad in Science magazine
that seemed to be written just for him: the Sloan
Center for Theoretical Neurobiology at Brandeis
University was looking for post-doctoral fellows with
a Ph.D. in physics or math, but with no biology
experience required, Desai got the job and spent six
years at the univessity becoming an expert on the
plasticity of nearal circuits. He then joined the staff at
The Neurosciences Insttute, a move he believes will
be among the most impertant of his career.

“The Institute offers an excellent environment for
my research,” Desai says. “The work here is based on
theoretical neurobiology and looking at the big
picture, which is my main Interest, but at the same
time the research is based on a foundation of basic
biological research that reveals the core principles of
how the brain works, with the potential for praciical
application,”

"Most impertant to me is the freedom [ have
here at the Institute to delve into unexplored areas |
believe are important and to collaborate: with my

“Most important to me is the
freedom | have here at the
Institute to delve into unexplored
areas | believe are important and
to collaborate with my peers.”

peers. Mot only are theére no barriers among
researchers, but collaboration is strongly encouraged,
allowing me to add the tremendous talents and
resources of other scientists at the Institute to my own
research, which in turn has enabled me to expand the
scope and quality in ways | could never have achieved
working alone.”

[esai believes his time at the Institute has not
only made him a better researcher, but also a more
complete and caring scientist.

“I've always loved science because one of the
primary motivations in my life has béen to understand
how things work,” he savs, "While that motivation
remains and will always define who [ am as a scientist,
in recent years ['ve developed an accompanying driving
force in my life, and that is to use my research to make
a difference in people’s lives. If I am fortunate enough
that my work leads to some form of therapy to help
those with autism or keeps the disorder from occurrng
in the Arst place, that would quite likely be the most
gratifying accomplishment of my career.” 2

GLOSSARY

Plasticity — the ability to change
Neuron - an excitable cell in the brain

Valproic Acid - chemical compound used to
treat migraine and bipolar disorder, no
longer prescribed to pregnant women

Physiology - study of the functions of living
organisms

Prefrontal Cortex — brain region linked to
planning complex cognitive behaviors

Synaptic — referring to signals between neurons

BrainMateers: Fally Winter 2000 _





















