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Neurolinguistics, the scientific study of how language is
organised at the neuronal level, has been revolutionised in the
last 15 years by the application of emerging neuroimaging
techniques. This has enabled the classical approach of
studying brain/language interaction through brain-damaged
individuals to be extended to “normal” people without any
aphasia (loss of communication ability through damage to the
central nervous system). In the past it was only possible to
make educated guesses and confirm these in a post mortem.
Imaging has now made it possible to locate active brain areas
in brain-damaged and normal individuals with good accuracy,
identified by changes in blood flow and blood oxygenation,
and also in real time, via changes of electric and magnetic
fields.  The new insights and alternative ways of testing and
refining cognitive models provided by modern neuroimaging,
have exacerbated problems of interdisciplinary communication,
particularly between the neuroimaging and cognitive language
modelling communities. This Network is very timely in
bringing together European experts in these two fields, with
the goal of creating a unified methodology for brain/language
studies across European countries and languages.

The traditional aphasiological model of brain/language study,
in which data from brain-damaged individuals is used to gain
insight into how a particular part of the brain affects
performance, is still valid and widely used. It led to the
development of functional and anatomical diagrams explaining
comprehension and production of both spoken and written
language.

Such work is now being extended and reinforced by
functional neuroimaging, which allows neurolinguistic
functions to be studied directly as they are happening.
Neurological imaging took off in 1988 with a seminal paper
by Petersen and colleagues in St. Louis, USA, describing the
first application of positron tomographic techniques to
isolate brain activities during single word processing. Changes
of regional cerebral blood flow were used as an index of
altered synaptic activity. Cognitive processes were derived
from such an index via a subtraction approach still used
today.

Since the Petersen paper, many experiments have been
conducted using increasingly sophisticated and accurate PET
techniques, along with more refined methods for deriving the
underlying cognitive processes. But PET continues to be
handicapped through being invasive, exposing individuals to
radiation.

However in the last 10 years a new non-invasive approach
based on functional magnetic resonance (fMRI) has enabled a
larger number of scientists to perform functional anatomical

language experiments. FMRI exploits the fact that the
magnetic field created by haemoglobin in the blood is
different when carrying oxygen than when it is not. Active
brain regions receive more blood and so have more
oxygenated haemoglobin, which can be detected as changes in
the brain’s magnetic field and picked up by fMRI scanners.

At the same time, another non-invasive technique,
magnetoencephalography (MEG) has improved significantly
the ability to resolve temporal dynamics, enabling changes in
brain activity over time to be tracked at a much finer level of
detail.

With such techniques delivering increasing volumes of data,
this Network is timely in allowing the overall experimental
approach used in applying imaging to neurological research to
be re-assessed. It is also time to take stock of progress
achieved so far in the field of language processing in order to
set priorities for the future and determine possible clinical
programmes. Issues that have never been addressed
systematically before, such as anatomy of reading and bi-
lingualism, are being tackled by a number of studies within
this Network. It is also helping to extend physiological
investigations into firm clinical tests, as in the case of pre-
surgical assessment of language-brain interactions to prevent
or minimise post-surgical aphasia. To achieve these goals, the
Network is bringing together experts in brain physiology,
neurolinguistics, neuropsychology, and clinical aphasiology.

The Network’s conclusions will therefore be highly relevant
not only for basic neuroscientific research but also for
assessment and treatment of acquired language impairments.
There should be an even stronger focus on clinical and
therapeutic applications in an extensive follow up programme
to be defined later in the three year Network, which runs
from 2003 to 2006. Indeed the wider objective is to establish
an ongoing European platform for the study of brain and
language relationships of all kinds.
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The European Science Foundation acts as a catalyst for the development
of science by bringing together leading scientists and funding agencies
to debate, plan and implement pan-European initiatives.
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