RESEARCH in Brief

BIOLOGICAL CYBERNETICS

A Mature Brain Does Not Adapt
To what extent are nerve
cells in the cortex able to
reorganize themselves to
compensate for damage following a stroke or other
defects? From experiments
with macaques, neurobiologists at the Max Planck Institute for Biological Cybernetics in Tübingen have now
discovered that no reorganization of nerve cells in the
primary visual cortex takes
place after damage to the
retina. This result contradicts
previous concepts that primary sensory systems in the
brain cortex retain plasticity
and can compensate for
damage up to adulthood.
During its development, the
brain can adapt well to defects.
For example, children who have
lost the left brain hemisphere
early on regain control of
movements on the right side of
the body – the side normally
controlled by the left side of
the brain. Similarly, children
develop normal speech abilities
by using the right side of the
brain. However, the more the
brain matures, the more it loses
this plasticity.

Max Planck researchers
based in Tübingen have now
investigated the visual system
and its link to the brain. Previously, it was believed that nerve
cell circuits in the visual cortex
– the area of the brain where
optical stimuli are processed –
retained plasticity into adulthood: here, the neuronal circuitry should be able to be continuously modified by experience. This adaptive capacity of
neuronal networks in the brain
is important for learning early
on, and later should be able to
cope with repairs, for instance
after a stroke.
Based on this, rehabilitation
regimes always aim to stimulate brain plasticity as much as
possible, in the hope of restoring lost functions by reactivating functionally disrupted but
morphologically intact brain
regions or by using alternative
structures. However, it remains
unclear whether all the structures in the brain are capable
of such regenerative rebuilding
to the same extent, and just
which mechanisms are important for this.
Using functional magnetic
resonance imaging on mac-
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The image in the
foreground shows
the primary visual
cortex VI. On the
outside right, in
red, is the fovea,
the point of
clearest vision
on the retina. The
pale blue area
corresponds to
the VI retinal lesion projection
zone at various
times (day 0 and
4 months after
the lesion). The
borderline around
this region has
remained almost
unchanged.
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aques, a team led by Nikos Logothetis at the Max Planck Institute for Biological Cybernetics has now discovered that the
primary upper brain area VI,
where the visual stimuli converge, does not respond to retinal lesions. In other words, it
cannot compensate for the
damage.
Functional magnetic resonance imaging has made it
possible to measure changes in
blood flow, which are associated with neuronal activity. In
area VI, the outside world is depicted in such a way that every
point in the external field of vision corresponds to one point
in cortex VI. Using this technique, activity maps can be created that depict the organization of the visual field in VI in
3-D resolution – and these
maps are very similar in monkeys and humans.
What the neurobiologists
found was that these “topographical maps” in the brain of
adult macaques showed no
plasticity. After shutting down
part of the retina, they looked
for changes in the topography
of area VI. “We saw that even
seven and a half months after
the retinal lesion, region VI had
not recovered its original responsivity,” says Logothetis.
“Our data show that VI in adult
macaques possesses only limited
potential for reorganization.”
In addition, the experiments
of the Tübingen neurobiologists
show that functional magnetic
resonance allows for the observation of the organization
of cortical structures over a
longer time period – and that
this technique is also optimally
suited for precise observations
of the brain organization in
neurological patients. Further
investigations are now turning
to determining whether and to
what extent regeneration
processes can be stimulated in
adult visual cortexes.
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RICE FIELDS EMIT METHANE – and quite a lot
of it: they are the most significant anthropogenic
source of this climate-impacting greenhouse gas.
Scientists at the Max Planck Institute for Terrestrial Microbiology in Marburg have now tracked
down the main producers of methane in rice
fields. To do this, they fumigated rice plants with
carbon dioxide labeled with isotopic carbon-13.
Together with the products of photosynthesis,
this isotope also reaches the plant’s root area, and
the scientists were able to track it on its continued journey. It was discovered that many of the
plant substances in the rice roots are absorbed
and broken down by a group of so-called
methanogenic archaebacteria – and in the end,
these microbes release methane as a waste product of their metabolism. The scientists now aim to
“capture” and characterize these as yet unisolated
and largely unknown organisms, which play an
important role as climate factors.
QUASARS HAVE AN EXEMPLARY STRUCTURE:
at their center is a black hole, and surrounding
this hole is a ring of gas and dust. This model,
which was postulated some time ago, has now
been confirmed by an international team of astrophysicists including researchers from the Max
Planck Institute for Radio Astronomy in Bonn.
With the aid of the Spitzer Space Telescope, they
succeeded in capturing the theoretically predicted silicate radiation emitted from the inner edge
of the dust ring. This infrared-range radiation,
which can be registered only when viewed from
above the dust ring, had previously eluded observation. This proof should put an end to the years
of doubt and discussion about the fundamental,
uniform structure of quasars.
VIRUSES CAN PENETRATE CELLS more quickly
when the size is right: spherical viruses penetrate

the cell membrane the fastest when their diameter
measures between 25 and 30 nanometers (billionths of a meter). Scientists at the Max Planck
Institute for Metals Research in Stuttgart, in collaboration with colleagues in the US, identified
this optimum using mathematical models. Experimental findings had previously pointed to this figure. The fact that it applies not only to viruses, but
to nanoparticles in general, could have practical
consequences: it provides a guideline for portioning certain drugs that can be systematically introduced into cells – as molecules or packaged in
transport structures – as well as for evaluating the
risk due to harmful substances that occur in the
environment in the form of nanoparticles.
LANGUAGES COLOR ONE ANOTHER when they
are geographically contiguous. However, this is
not restricted to the long-known borrowing of
individual words: grammatical elements, too, flow
from one language to the other with surprisingly
high frequency. Through this process, foreign languages that developed from separate roots can
grow into a kindredship of sorts by virtue of their
proximity. These previously underestimated circumstances are clearly revealed in the world atlas
of language cultures recently presented by a
working group at the Max Planck Institute for
Evolutionary Anthropology in Leipzig. The atlas
records on 142 world maps the geographic distribution of the structural variables and grammatical peculiarities of 2,560 of the approximately
7,000 languages still spoken today. For instance, it
provides information on plural formations, specific word orders, passive constructions, the use of
numerals, color adjectives and rare vowels like “ö”
and “ü”. The atlas, to which 50 authors contributed, combines the works of thousands of
linguists and creates a new foundation for linguistic research.
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Landscape architecture: Batad,
a small village in
northern Luzon
in the Philippines,
lies amid artfully
arranged rice
terraces.
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Further information
is available at
www.maxplanck.de
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