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YOU SEE A STRANGER
STUB HER TOE AND YOU
IMMEDIATELY FLINCH IN
SYMPATHY. YOU WATCH
A BASEBALL OUTFIELDER

RUN TO CATCH A LONG
FLY BALL AND FEEL YOUR
HEART RACING AND YOUR

LEG MUSCLES PUMPING

ALONG WITH HIM. YOU

NOTICE A FRIEND WRINKLE
UP HIS FACE IN DISGUST

WHILE TASTING SOME

FOOD AND SUDDENLY

YOUR OWN STOMACH

RECOILS AT THE THOUGHT
OF EATING. THIS ABILITY
TO INSTINCTIVELY AND
IMMEDIATELY UNDERSTAND
WHAT OTHER PEOPLE ARE
EXPERIENCING HAS LONG
BAFFLED NEUROSCIENTISTS,

PSYCHOLOGISTS, AND

PHILOSOPHERS ALIKE.
RECENT RESEARCH NOW

SUGGESTS A FASCINATING
EXPLANATION: BRAIN CELLS

CALLED MIRROR NEURONS.
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In the early 1990s, Italian re-
searchers made an astonishing
and quite unexpected discovery.
They had implanted electrodes
in the brains of several ma-
caque monkeys to study the
animals’ brain activity during
different motor actions, includ-
ing the clutching of food. One
day, as a researcher reached
for his own food, he noticed
neurons begin to fire in the
monkeys’ premotor cortex—the
same area that showed activ-
ity when the animals made a
similar hand movement. How
could this be happening when
the monkeys were sitting still
and merely watching him?
During the ensuing two
decades, this serendipitous
discovery of mirror neurons—
a special class of brain cells
that fire not only when an
individual performs an action,
but also when the individual
observes someone else make
the same movement—has radi-
cally altered the way we think
about our brains and ourselves,
particularly our social selves.
Before the discovery of mir-
ror neurons, scientists gener-
ally believed that our brains
use logical thought processes
to interpret and predict other
people’s actions. Now, however,
many have come to believe that
we understand others not by
thinking, but by feeling. For
mirror neurons appear to let us

“simulate” not just other peo-

ple’s actions, but the intentions
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Relative Brain Activity in One Region
of the Mirror Neuron System
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A OBSERVING THE SAME ACTION, SUCH AS GRASPING A CUP, IN DIFFERENT CONTEXTS
ELICITS DIFFERENT LEVELS OF MIRROR NEURON ACTIVITY IN ONE AREA OF THE BRAIN
THAT BELONGS TO THE MIRROR NEURON SYSTEM (RIGHT POSTERIOR INFERIOR FRONTAL
GYRUS). THIS FINDING SHOWS THAT THE MIRROR NEURON SYSTEM DOES MORE THAN
CODE THE OBSERVED ACTION (“THAT’S A GRASP”). IT ALSO CODES THE INTENTION BEHIND

THE ACTION (“THAT’S A GRASP TO DRINK” OR “THAT’S A GRASP TO CLEAR THE TABLE”).
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come from research involving
macaque monkeys implanted
with electrodes. Building on
research in animals, researchers
have conducted brain imaging
studies that reveal a possible
mirror neuron “system” in
humans, as well. Several key
findings have been made. One
is that mirror neurons appear
to allow us to determine other
people’s intentions as well as
their actions. For example, one
area of the mirror neuron sys-
tem exhibits greater activation
in our brains when we observe
someone picking up a cup to
have a drink than when we
watch the same person picking
it up to clear it from a table.
The mirror neuron system
also appears to allow us to
decode (receive and interpret)
facial expressions. Whether we
are observing a specific expres-
sion or making it ourselves (a
frown of disgust, for example)
the same regions of our brain
become activated. And the bet-

ter we are at interpreting facial

MIRROR NEURONS

expressions, the more active
our mirror neuron system.
These findings suggest that
the mirror neuron system
plays a key role in our ability
to empathize and socialize with
others, for we communicate
our emotions mostly through
facial expressions. And, indeed,
studies have found that people
with autism—a disorder char-
acterized, in part, by problems
during social interactions—
appear to have a dysfunctional
mirror neuron system. The
more severe the symptoms of
autism, the less active the mir-
ror neuron system seems to
be. Studies have demonstrated
that children with autism have
difficulties understanding the
intention of others on the basis
of the action they observe. In
order to decide what others
are doing, they rely on object
meaning or the context in
which the action is performed.
To them, a cup means “drink-
ing” even when others would

intuit that the intention is to

clear it from the table. Attempts
are now being made to use
imitative behavior to try to
counter this deficit. Similar
imitative training techniques
are also being explored to re-
habilitate people whose motor
skills have been damaged by a
stroke or other brain injury.
Among other intriguing
mirror neuron research is the
discovery that complex hand
gestures activate the same brain
circuits as the complex tongue
and lip movements used in
making sentences. Some sci-
entists believe these findings
suggest that spoken language
evolved from hand gestures.
Do mirror neurons form
the basis of communication
and empathy? That has yet to
be determined. But research
into this intricate and perva-
sive neural system is providing
fascinating new insight into
the mechanisms by which we
acquire social skills and com-
municate our innermost feel-

ings and intentions to others.
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