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Itis well established that training and prac-
ticing improves sensorimotor and cognitive
functions as well as perceptual and motor
abilities. For several years, we have been
developing learning protocols that use
repetitive sensory stimulation asa measure
to induce plastic processes. The basic idea
is to utilize the broad knowledge we now
have about brain plasticity to design spe-
cific stimulation protocols through which
it becomes feasible to purposetully change
brain organization and thus perception and
behavior (Dinse et al., 2005; Godde et al.,
2000; Seitz and Dinse, 2007).

Based on this idea, we have introduced
new forms of repetitive sensory stimulation
protocols that have been shown to induce
learning processes that improve tactile and
sensorimotor performance in human sub-
jects on a very short time scale of only hours
to minutes. The overall gain is comparable
to the effects induced by several days or
months of training.

Using neuroimaging and electric source
localization we demonstrated that the indi-
vidual behavioral and perceptual gain corre-
lated with cortical map changes (Dinse etal.,
2003; Pleger et al., 2001; Pleger et al., 2003).
Beneficial effects were not limited to healthy
controls, but even stronger learning effects
could be found in subpopulations character-
ized by advanced baseline abilities (Ragert
et al., 2004). In order to test the hypothesis
that coactivation is mediated by mechanisms
requiring NMDA-receptor activation, we
used memantine, a selective NMDA recep-
tor blocker, which eliminated coactivation-
induced changes both psychophysically and
cortically. On the other hand, application of
single doses of amphetamine doubled the
effectiveness of coactivation (Dinse et al.,
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2003). Recent studies to explore the depend-
ence of coactivation-induced improvement
from attention and conscious awareness
revealed that effects were independent from
attentional focus (unpublished data).

Coactivation allows systematic explora-
tion of timing requirements for the induc-
tion of perceptual and cortical changes.
One important line of research therefore is
devoted to the development and optimiza-
tion of new stimulation protocols that are
even more effective (Kalisch et al., 2007;
Ragert et al., 2008).

Our current view is that coactivation
drives synaptic plasticity processes in the
cortical areas representing the stimulated
sites (Seitz and Dinse, 2007). The observed
expansion of the cortical maps can be
regarded as a recruitment of processing
resources. In an attempt to unify these
observations, we used computational mean
field approaches which revealed that per-
ceptual impairment depends on changes of
amplitude and width of lateral interaction
processes (Dinse et al., 2008).

A particular advantage of coactiva-
tion is its passive nature, which does not
require active participation or attention of
the subjects. Therefore, coactivation can
be applied in parallel to other occupations
and therefore might be substantially easier
to implement and has a higher chance of
being accepted as intervention. We tested
possible therapeutic effects of coactivation
in elderly subjects and in patients suffering
from stroke. We found that coactivation
improved a wide range of sensorimotor
abilities in elderly subjects (Dinse et al,,
2006; Kalisch et al., 2008). Similar results
were obtained from a group of subacute and
chronic stroke patients after several weeks

of daily application of coactivation (Dinse
et al., 2008; Smith et al., 2009).

Combined, the effectiveness of coactiva-
tion in improving tactile and sensorimotor
performance makes coactivation-based prin-
ciples prime candidates for interventions,
serving to augment cognitive abilities in both
healthy and impaired populations. 2
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