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Summary of this Article

Boosting Brain Activity From

the Outside In

Laura Helmuth

Stimulating the brain with magnetic fields is not only a

useful research tool but can apparently alter cognition

and ease depression. But exactly how it works is a bit

of a mystery

Recent claims about the powers of a brain stimulation technique

might sound like testimonials for healing crystals. Fights

depression! Speeds reaction times! Enhances reasoning abilities!

But despite the link to magnets, which have long inspired goofball theories, so-called repetitive

transcranial magnetic stimulation (rTMS) is being described not in the back of astrology magazines

but in articles in journals such as The Lancet, Neurology, and Science.

A slew of recent clinical trials in the United States and abroad has indicated that rTMS can lift

depression in some patients who are resistant to other types of therapy. Canada's Health Ministry is

convinced; in March it approved the technique for treating people with major depression. The U.S.

Food and Drug Administration is considering a similar move; for now, the treatment is only available

in the United States in clinical trials. So far, no one is claiming that rTMS will help you lose weight

fast, but a few studies have suggested that it can also ease symptoms of schizophrenia, obsessive-compulsive

disorder, and Parkinson's disease, although these findings aren't as well established as

those on depression. And one recent study even shows that well-aimed rTMS can speed one's ability to

solve puzzles.

http://www.sciencemag.orUnder the right circumstances, however, repeated applications have a longer lasting effect than a

single burst of stimulation. To get this effect, researchers first calibrate the intensity of the magnetic

stimulation by placing the coil over a person's motor cortex. They move the coil around and adjust the

intensity until they find what George calls "the sweet spot"--a region of motor cortex that, when

stimulated, causes the thumb to twitch. The researchers then use the twitch-inducing intensity to

deliver repeated pulses to other parts of the scalp. In general, low-frequency stimulation of about 1 to 5

pulses per second tends to depress brain activity afterward; higher frequency stimulation of about 25

pulses per second increases excitability. Both effects last about twice as long as the initial stimulation,

that is, for a few minutes to about an hour.

Why different stimulation frequencies trigger different responses in nearby neurons is "absolutely

unclear," says Eric Wassermann, chief of the brain stimulation unit at the National Institute of

Neurological Disorders and Stroke (NINDS) in Bethesda, Maryland. But researchers and clinicians

can take advantage of the lingering buzz.

Detour for depression circuits

Although rTMS can spark an electric current in the brain, it's nowhere near as powerful as a better

known treatment for depression: electroconvulsive therapy (ECT). Shock therapy fell out of favor

because of its often severe side effects, but it can cure stubborn cases of depression. It works by

causing a seizure. "After a seizure, all brain function is radically changed," Wassermann explains, and

somehow that kicks the brain out of its depressive rut. In testing rTMS, says Wassermann, "our idea
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