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Talks with scientists
shed light on nature
of brain functions

. By Sharon Begley

‘T A TIME when science
and religion are often in
conflict, the Dalai Lama-
is taking a different ap-
- proach. Every year or so

he invites a group of re-
_searchers to his home in
Dharamsala, in northern
‘India, to discuss their
work and how Buddhism
might contribute toit. -

In 2004 the subject
was neuroplast1c1ty, the’
ability. of the brain to
_change its structure and
function in response to
experience, in the form of
.the life we lead and the
thoughts we think. The
“scientists reported “on”
their - work, wincluding.

' studies"

of Buddhist

monks" that the Dalai

" Lama had helped

ar-

range, and he and other
Buddhist-scholars talked
about their own experi-
ence with: how mental’
.. training can re-shape the

brain.

The following is an ad-
aptation from- anewbook,
S“TFrainYour Mind, Change '
‘Your Brain,” ‘which’ de-
.scribes the meeting in Dharamsala
and the science behind it..

* *

After watching a brain opera-

tion during a visit to an American -

medical school, the Dalai Lania sat

chattiig: with the ‘surgeons: Over -
‘the years, he recalled; neuroscieri- |
tists had explained to him that per- * .-
ception; sensation and other sub-
“jective experiences reflect cheml :
-cal-and -electrical changes in;the-. .
“brain: Wheri electrical impulses zin..

through our visual cortex, for i m

stance, we see; when neurochemi-

cals-course through the limbic sys-

,tem we feel—sometimes in" re-

sponse to an event in the outside °
world, sometimes asa.result of a
thought generated by the mmd
alone.”

But somethlng had always both-

‘ered ‘him about: this explanatlon

the Dalai Lama said. Even if one a¢-

: cepts that feelings and thoughtsare
'fexpressmns of brain activity; isn’t
: two-way causation possible? That:

1s, in-addition to the brain giving

‘rise to thoughts and hopes and be-

liefs and emotions that add- up to

-this thing we call the mind, rhaybe

the mind also acts back on the brain’
to cause physical changes in the
very matter that created it. If so,
then the arrow of causality would
point both ways, and pure thought
would change the brain’s activity,

- its circuits or eveniits structure

‘The  brain - surgeon hardly

.- paused before respondmg Physi-
- cal states give rise to mental states;
- he asserted;

tion from the mental to. the physi+

“downward” . causa-

cal is not possible. The Dalai Lama:

‘letthe matter drop. This wasn’t the
* first time a man of science had dis-
missed the- possrblhty that. the

mind can changé the bram But “T

;thought then and still think that

there-is-yet-no scientific basis- for-
such a categorical claim,” he later

-explamed “I am mterested in the

: ;extent to whlch the mind 1tse]f and

specific subtle thoughts, may’ have

.an influence upon the brain.”

'The Dalai Lama, who has along-

. standmg interest in neuroscrence
“'had-put his finger on‘an emergmg
* revolution in brain research. Iht
last decade of the 20th century; neu-
“'roscientists overthrew theé dogma
* ‘that the adult brain can’t change.
~To the contrary, its structure and
B act1v1ty ‘can morph in response’ to.
: expenence -an ability called netiro-.
:plastlcxty The discovety has led to
* promising new treatments for chil-
“dren with dyslema and for stroke

patients; among others:
‘But the brain changes that were

discovered in the first rounds of the'

neuroplasticity revolution reflected
input from the outside world. Forin-
stance, certain synthesrzed speech
canalter'the auditory cortex of dys-

lexic kids ‘ih’ a way ‘that lets their-
-brain hear prevxously garbled sylla-

- bles;- intensely practiced rnove4
‘ments can alter the motor cortex of

. stroke patients .and allow them. to
move once-paralyzed arms or legs.

‘The kind of .change the Dalai
Lama asked about was different; It
“would  come’ from. inside. Some-
- thing. as intangible and insubstan-
tial as a thought would réwire-the
brain. To-the mandarins of neuro-
sclence, the very idea seemed as
likely as the Wings of a butterfly
leavmg a dent on an armoréd:-tank.

" Neuroscientist -

Helen .Mayberg had:

not endeared- herself
to. the pharmaceutical
mdustry by -discover-
ing, in 2002, that inert
pxlls——placebos—work
the same way on the
braifis- - of “depressed
people as: antidepres-
sants do. Whether pa-
tients were givertapla-
cebo or-a drug such as
Paxil, bram activity
changed in-the' same
way, she and her col-
leagues found: Activ-
ity-in the frontal cor-
tex, the seat of higher
thought Jincreased; ac-
tivity in limbic ‘re-
g1ons,wh1ch specialize
in ‘emotions, fell. She
figured that cogmtlve-
behavioral therapy, in
which patients learn to
think -about. their
thoughts- differently,
would act by the same
mechanism.
At the University of
_ ‘Toronto, Dr. Mayberg,
-+ :Zindel Segal and their
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,colleagues ‘tirst used
PET imaging to mea-
sure -activity in- the

. brains of depressed-
“adults. Some of these.

- volunteers : then: re-
v celved paroxetlne (the

"generic nameof the an-,
v tldepressant Paxrl)

. ‘'while" others. under-

“ went 15 to 20 sessions

of cogmtlve-behavmr therapy,
learning not to catastrophrze They.

were'taught to break their habitof
interpreting évery little se¢tback as’

a calamity;.as-when they conclude
from:a lousy date that no.one; -will

ever love. them. That sort of thmk

ing tends to tip:vulnerable.people
into full-blown dépression.

All the patients’: depressro'n’
lifted, regardless of whether their"

braifis were infused with a: power-

ful drug or with a different way of

thinking. Yet the only “drugs” that
. the : cognitive-therapy group re-

ceived were their own thoughts. -

The scientists scanned their pa--

tients’ brains again, expecting that

" the changes ‘would beé ‘the same rio

matter which treatinent they re-
ceived, as Dr: Maybeérg had found in
“her ‘placebo study. But no. “We

“were totally dead wrong;” she said:-

Cognitive-behavior therapy muted
overactivity in -the frontal.cortex,

_the seat: of reasomng loglc, analy-

sis-and higher thought—as well as

ofendless rumination about that di-

- sastrous date. The-antidepressant -

raised activity there. Cogmtlve-be-
havior therapy raised activity in

.the limbic system, the brain’s emo-
tion center. The drug lowered activ-
ity there.

: “Cognitive therapy targets the
cortex, the thinking brain, reshap-
‘ing how you process information,”
said Dr. Mayberg. The brain is re-
wired “to adopt dlfferent thmkmg
circuits.” - .-

" The d1scovery that'neuroplastlc- ‘
- ity cahnot oceur without attention

has. importan unphcatlons ¥a
skill becomés so routine you cati do
it on autopilot, practlcmg it-wilt no
longer change the brain. And if'you

_take up mental exercises to keep

your brain’ young, they*will not be
as effectrve 1f you become able to do

tlon' at that polnt 1t’s tlme to ﬁnd a

 newr eXercise.-

. ness toward all

Since the 1990s;-thé Dalai Lama -

~had been lending monks and lamas

““fo" neuroscientists for ‘stiidies of -
“whether, ‘and how, thousands of
hours of med1tat10n alter the pat- .
- tern of activity in the brain. All the

‘Buddhist- “adepts”—experienced
“-neditators—who would eventually

lend their brains to science had

K 'pr,actlced meditation for. at:least

10,000 hours. One had racked up

- 55,000 hours.-One by one,:they

B made their way to the basement :

+- brain lab of Richard Davidson at the:
“University of Wisconsin; Madison. -

He and his colleagues wired
them up like latter-day Medusas; a
tangle -of wires snaking from 256
electrodes glued to their scalps to

- the” electroencephalograph that
. would record their braiti‘waves:’ in..

one study, eight’ Buddhist adepts
and 10 volunteers who had had a .

eings.
As the voliriteers began medltat-

ng, one kind of brain wave grew ex-.
ceptionally strohg: gamma waves. -
These, scientists beljeve, are a sig-'

nature of neuronal activity that

* knits together far-flung circuits—"
conscrousness, in' a.sense. Gamma:
- 'Waves -‘gppear-: When
-brings: together different features
. of -an: .object; such- as_look, feel, .

thie ‘brain”

sound ‘andothier. -attributes: that
lead the brain toits ahamoment of,"

- yup, that’s an ‘armadillo.’ Some’ of
. thenovices “showed a slight but sig-

nificant-inerease inthe gamma sig- -

"nal,” Prof Dav1dson explained to

;progr essreport.

At the:nioment - ‘the" monks
“switched on compassion medita-
- tion; the gamma signal began ris-

ing, and over the course of medita-

“+tioh kept rising.-On its own, thatis -

- hardly astounding: everything the

" mind does has a physical correlate,
-so the gamma-wave activity (much

more intense’ than in the novice
med1tators) may justbe'the mark of
‘compassion meditation.

Except for one thing. In the rést-

-ing periods between-meditations,

“the. gamma ‘signal-inthe. monks

‘never died down. Even when:they:
" 'were not medltatlng “their brains

were ‘different from’the'‘novices’
‘brains, marked by waves associ-

“atedwith perceptlon, problem solv-

ing and consclousness Moreover,,
the more hours of meditation train-

; lng, the stronger and more endur-
" ing the gamma 31gnal “That gives
" “us confiderice that the changes are
X actually produced by mental train-
. ing” said Prof. Davidson. .

“empathy.-

Tt was a hint of something he

: had been seeking since he trekked

into* the hills above Dharamsala,

the Dalai Lama’s home'in.India, to .

study lamas and monks: ev1dence

‘of‘the effect of mental training not

‘on’ -an m-the-moment brain state

fbut on an enduring brain trait,

“Pre "Davrdson then used fMRI

i imaging to detect’ whiéhtegions of

the monks’ and novices brains be-
came- active during compassion

"meditation. The brains of all the
subjects showed- activity in regions

responsible for-monitoring one’s
emotions, planning movements,

-and ‘generating positive. feelings

such as happiness. Regions that
keep track of what is self and what

s other became quieter, as if during
.compassion meditation -the sub-

jects opened their minds and hearts
to others. Areas associated with
emotions such as unhappiness and

- anxiety quieted down.

More interesting were.the differ-

~-ences between the monks and the

novices. “The monks had - much
greater activation in-brain regions

called-the right insula and caudate,

a network that underlies empathy

_and maternal love. They-also had

’ stronger connections fromthe fron-
tal regions to the emotion regions, -
-which is the pathway by which

higher thought can contiol emo-

‘tions. A circuit that fires when you
" sée someone who is in pain was also’
more active:in the monks than the-

novices.

‘In ‘each case, monks w1th the .

most hours of meditation practice—

those toward the 55,000 lifetime
‘houirs—showed: the most dramatic

“brain changes.. That was a. strong
~hint that ‘mental traihing makes it

- easier for the brain to turn’on cir-

cuits.the. underhe compassmn and

. “This pos1t1ve state is askill that
can be trained;” Prof. Davidson
said;“Becatise incteased training in

-~compassion. meditation results. in
- greater activation of areas linked to

love and empathy, it’suggests that
emotions might be transformed by
mental training. Science: has leng
held that emotional regulation and

. emotional response are-static abili-

ties that don’t much change once
you reach-adulthood. But our find-
ings clearly indicate that medita-
tion can change the function of the

- brain-in an enduring way.” e
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