
 

Using personal frequency to control brain
activity
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Stroke, Parkinson's disease and depression—these medical illnesses have
one thing in common: they are caused by changes in brain functions. For
a long time, research has therefore been conducted into ways of
influencing individual brain functions without surgery in order to
compensate for these conditions.
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Scientists at the Max Planck Institute for Human Cognitive and Brain
Sciences in Leipzig, Germany, have taken a decisive step. They have
succeeded in precisely influencing the functioning of a single area of the
brain. For a few minutes, they inhibited exactly the area that processes
the sense of touch by specifically intervening in its rhythm. As a result,
the area that was less networked with other brain regions, its so-called
functional connectivity, decreased, and thus also the exchange of
information with other brain networks.

This was possible because the researchers had previously determined
each participant's individual brain rhythm that occurs when perceiving
touch. With the personal frequency, they were able to modulate the
targeted areas of the brain one at a time in a very precise manner using
what is known as transcranial alternating current stimulation. "This is an
enormous advance," explains Christopher Gundlach, first author of the
underlying study. "In previous studies, connectivity fluctuated
extensively when the current was distributed in different areas of the
brain. The electrical current randomly sought its own path in the brain
and thus affected different brain areas simultaneously in a rather
imprecise manner.

In a preliminary study, the neuroscientists had already observed that this
form of stimulation not only reduces the exchange of the targeted brain
networks with other networks, it also affects the brain's ability to process
information, in this case the sense of touch. When the researchers
inhibited the responsible somatosensory network, the perception
threshold increased. The study participants only perceived stimuli when
they were correspondingly strong. When, on the other hand, they
stimulated the region, the threshold value dropped and the study
participants already felt very gentle electrical stimuli.

"The deliberate change in brain rhythm lasted only briefly. As soon as
the stimulation is switched off, the effect disappears again," explains
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study leader Bernhard Sehm. "Nevertheless, the results are an important
step towards a targeted therapy for diseases or disorders caused by
disturbed brain functions." Targeted brain stimulation could help to
improve, direct and, if necessary, attenuate the flow of information.

  More information: Christopher Gundlach et al, Reduction of
somatosensory functional connectivity by transcranial alternating current
stimulation at endogenous mu-frequency, NeuroImage (2020). DOI:
10.1016/j.neuroimage.2020.117175
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