i 24

This publication is distributed free of charge by the German Federal Ministry of
Education and Research as part of its public relations work. It is not intended for

commercial sale.

Published by Bundesministerium fiir Bildung und Forschung/Federal Ministry of
Education and Research (BMBF), Public Relations Division, 11055 Berlin, Germany
Orders in writing to the publisher,

Postfach 30 02 35, 53182 Bonn, Germany or by phone: +49 180 5 262302,

fax: +49180 5 262303 (0,12 Euro/min. from the German fixed network),

e-mail: books@bmbf.bund.de, Internet: http://www.bmbf.de

Edited by Project Management Agency in the DLR, Health Research

Layout MasterMedia GmbH, Hamburg

Printed by MSP Druck + Medien GmbH, Mudersbach

Bonn, Berlin 2006

Printed on recycled paper

Photo credits Cover: Digital Vision, Foreword: NGEN, Prof. Dr. Onur Guintiirkiin/
Montage MasterMedia GmbH; “Reward System”: Medtronic GmbH; “Plasticity of
Object Processing”: BMBF, “Apraxia” (below): photocase.de; all other illustrations
originate from the respective research associations

Further information Project Management Agency in the DLR, Health Research,
Dr. Rainer Loose, Heinrich-Konen-StraBe 1, 53227 Bonn, Germany,

phone: +49 228 3821-200, fax: +49 228 3821-257,

e-mail: rainer.loose@dlr.de

Federal Ministry
of Education
and Research

Plasticity in object Apraxia

processing Apraxia is a Greek word which
The principles of functional means inactivity. Patients with
reorganization within the apraxia are unable to achieve
human brain are being inves- complex movement sequences
tigated in Hamburg and Kiel despite intact motor function
using object recognition as an and perception. Research on

example. Functional recov- the neuronal basis of higher

Complex movement

ery after brain damage and transient disorders is being investi- motor cognition and the basis

gated in several brain regions. Among other things, changes in of limb and speech apraxia is being undertaken in Liibeck,
Munich, and Hamburg. The long-term aim is to develop new

procedures for diagnosis and therapy.

the brain of blind people will be demonstrated, which enables
fast and purposeful object recognition despite impaired per-
ception.

Cognitive Research

Collaboration coordinator
Prof. Dr. Ferdinand Binkofski
Clinic for Neurology
University of Libeck
Ratzeburger Allee 160, 23562 Liibeck, Germany
Phone: +49 451500-2499

E-mail: ferdinand.binkofski@neuro.uni-luebeck.de

Collaboration coordinator
Prof. Dr. Brigitte Roder
Biological Psychology and Neuropsychology
University of Hamburg

Edmund-Siemers-Allee 1,20146 Hamburg, Germany
Phone: +49 40 42838-3251

E-mail: brigitte.roeder@uni-hamburg.de

Pain perception

Pain is the most intensive
experience of all perceivable
experiences. Research groups
in Mannheim, Mainz and
Diisseldorf are studying the
influence of emotion and cog-
nition on pain perception in

Pain perception

) order to develop more effec-
measurement device

tive pain treatments. Apart
from healthy volunteers, patients with increased pain percep-
tion (chronic pain patients), reduced pain perception (border-
line patients), altered pain perception (depressive patients) and
persons with masochistic tendencies will be investigated.

Collaboration coordinator
Prof. Dr. Herta Flor

Chair of Neuropsychology
Central Institute of Mental Health
J5, 68159 Mannheim, Germany
Phone: +49 6211703-6302
E-mail: flor@zi-mannheim.de
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Cognitive performance

and relevant disorders

Cognition is derived from the Latin word cognitio, which means
realization. Cognitive research is not only concerned with the
neurobiological fundamentals of cognition but also provides
insights into the progress of diseases involving the impairment
of brain functions. It is necessary that various disciplines includ-
ing psychology, psychiatry, neurology, neurophysiology and
computational neurosciences cooperate. Major insights for a
better understanding of higher brain functions and relevant
disorders are, therefore, expected from cognitive research.

In 2005 the German Federal Ministry of Education and
Research (BMBF) awarded a three-year grant totalling
6.2 million euros to seven research collaborations focusing
on cognitive performance and relevant disorders in humans.
The research collaborations are to bridge the gap between a
research approach which aims to improve the basic under-
standing of higher cerebral functions and clinical research
with human patients.

Within the research collaborations human cognition is
being investigated both by studying behavior and by measur-
ing brain activation using different methods. As an example,
functional Magnetic Resonance Imaging is used to show brain
activation during learning and memory tasks. The investiga-
tions on humans will be supplemented by experimental animal
studies to investigate brain activity on the cellular level as well.

The funding initiative is a part of the lead vision “Under-
standing thought processes”. Several funding initiatives have
been established to address the objective of helping to under-
stand information processing, cognition, creativity, and learn-
ing. Social objectives are implementations in medicine, bio-
logical science, and learning and education. As from 2006 the
BMBF will fund another research collaborations on cognitive
performance and relevant disorders in humans.
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Dopaminergic en-
hancement of learning
Enhancement of learning
and memory and recovery
after brain damage is being
investigated in Miinster. A
focus of interest is the neu-

rotransmitter dopamine.

Dopaminergic system

It is being investigated if
dopaminergic modulation in the brain improves memory
impairments and language recovery after stroke. Addition-
ally, itis being tested if physical exercise enhances learning and
memory in older people via an up-regulation of dopamine in

the brain.

Feedback-based

;‘ ! learning

This collaboration aims to de-

termine the neurobiological
y basis of learning. It is known
that dysfunction of specific
e .| human brain regions (basal
L ganglia and prefrontal cor-
Pigeonin a learning experiment tex) results in learning impair-
ment. This so-called fronto-striatal system is being investigated
in Bochum and Freiburg to contribute to the understanding of

cognitive deficits in Parkinson’s disease and stroke patients.

Reward system

Learning and memory are
influenced by different kinds
of rewards. In this collabora-
tion the reward system of the
brain is being investigated
in Magdeburg, Leipzig, and

Cologne. Among others the

Deep brain stimulation

role of the nucleus accumbens,
which is an important part within the reward system, will be
examined. The neuronal activation of patients treated with
deep brain stimulation within the framework of their therapy
can be recorded during a learning task.

Synaptic

plasticity

The neuronal basis of
learning is a change at
the connections between

nerve cells. This is termed

- “synaptic plasticity”. The
Synaptic activity role of synaptic plasticity
in learning and memory and in cognitive deficits of epileptic
patients is being explored in Bonn and Rostock. The collabora-
tion aims to achieve a contribution in developing new thera-

pies.



