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New Nerve Cells
for the Adult Brain

Contrary to dogma, the buman brain does produce
neww nerve cells in adulthood. Can our newfound capacity lead
to better treatmernts for neurological diseases?

ur your skin, and the wound
¢closes wicthin days. Break a
leg, and the fracture will usu-
ally mend if the bone is set correctly.
[ndeed, almose all human tissues can re-
pair themselves to some. L_xl‘ent-tbraugh—
out life. Remarkable “stem™ cells ac-
count for moch of this activicy. These
versatile cells resemble those of a devel-
aping embryo in their ability to malei-
ply almost endlessly and to generace
not only carbon copies of themselves
bur alse many different kinds of cells.
The versions in bone marrow offer a
dramatic example. They can give rise to
all the cells in the blaod: red ones.
platelers and a panoply of white types.
Orther stem cells yield the various con-
stituents of the skin, the liver or the in-
testinal lining.
The brain of cthe adult human can
soimetimes  compensate for  damapge
| quite wells by making new connectons
among Suj'.-lvlﬂg nerve cells (neurons).
Put it cannot _repair itself, becavse i
lacks the stem cells that would allow [or

newronal reseneration. Thar, anyway, is
whar maost 1,;:eu| obiologists ﬁJ_‘nﬂV -
lieved until quite recentlw.

This past MNovember, Peter 5. Eriksson
of the Sahlgrenska University Haoaspital
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by Gerd Kempermann and Fred H. Gage

in Giteborg, Sweden, one of us (Gagel
at the Salle Institute for Biological Stud-
ies in La Jolla, Calif., and several col-
leagues puhlished the start]in_,g_;l,ms that
ncurono._lnutmcl -~ in at Ipas__f.)n;.._t.ux:—
the hippacampus, an ares UNporant to
memaory and learning. (The hippocam-
pus is not where memories are”’stored;
bue it helps to form them after receiving,
input from other brain regions, People
wirth hippocampal damage have diffcul-
ty acqutr:qg_LM«ed@__}Egg_ recall
informarion learned before their injury. )

The absolute number of new cells is
lonw relative to the rotal number in the
brain, MNevertheless, considered with re-
cent findings in animals, the November
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discovery raises some tantalizing pros-
peces for medicine. Current dara suggest
thar stem cells probably male new neu-
roms in another part of the homan brain
and alzo reside, albeit dormantly, in ad-
difional locations. ence, the adulr
brain, which repairs irsclf so poaorly,
might actually harbor grear porential
for nearonal regeneration. If investiga-
tars can learn how fo induce existing
stem cells to produce useful numbers of
funcrional nerve cells in chosen parts of
the brain, that adwvance could make it
possible to case any number of disor-
ders involving neuronal damage and
death—among them Alzheimers dis-
ease, Parkinson’s disease and disabilities
rtharaccompany stroke and trauma.
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brain stem cells had not ver been incro-  lived, however, At about the
duced. Researchers therefore thought  same time, Pasko Ra-
that for new nerve cells to appear, fully  kic and his associ-
méture versions would Rave o repli-
cate—an unbelievably difficult feat. Sci-
entists also underestimated the rele-
vance of the findings to the human brain
in part because no one had yet uncov-
ered clear evidence of neurogenesis
in monkeys ar apes, which are
primates and thus are clos-
er to humans geneti-

traced in rodents. First, unspecial-
) at

originally tra _
_ tzed “stem™ 'E@ls ivide (1 én detail above
N o the boundary Sﬁ_ﬂ'.(e granule cell layer {which
o, . contains the globular cell bodies of granule
L - neurons) and the hilus (an adjacent area con-
taining the axens, or signal-cmitting. projec-
tions, of the granule neurons), Then certain of
PROGENY OF the resulting cells migrate deeper into the gran- |
STEM CELL ule cell layer (2). Finally, some of those cells
differentiate into’granule neurons (3}, com-
plete with their characteristic projections.

!
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 HOW THE BRAIN MAKES NEW NEURONS LA Si =14 T S04

HEURAL STEM CELLS are the fount of newcellsin the brain. But these newborn neural stem cells need to move fred arrows,

They divide periodically in two main areas: the ventricles inser] away from their progenitars before t hey can
[purple, inset]. which cantain cerebrospinal fluid to nourish the  differen 0nly 50 percent, on average, migrate.

central nervaus system, and the hippocampus [lagbt blue, successfully [the others perish]. In the adult brain, newborn
inset], a strueture crucial for learning and memaory, As the neurons have been found in the hippocampus and inthe
neural stem cells praliferate [cell pathways belaw], they pive olfactory bulbs, which process smells. Researchers hope tobe

. . abls to induce the aduit brain to repair itself by coaxing neural
stem cells or neural precursors to divide and develop when and

riseto other neural stem cells and to peural precursors that
can grow up to be either neurons or support cells, which are

collectively termed glial cells [astrocytes or oligodendrocyt E.ls-]. where they are needed. —FH.G.
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Funkce gliovych bunék
* VyZiva neuront
» Odklizeni 10ontll ze synaptické Stérbiny
* Strazce pathogenu
e Ovliviovani formovani synapsi a tim urCovani, které z neuronalnich
spoju budou silnéjsi, a které slabsi

* Vzajemna gliova komunikace — vytvareni paralelni site
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GLIAAND NEUROMS work togetherin




» Fordecades, neuroscientists thought neurons did all the communicating
in'the brain and nervous system, and glial cells merely nurtured them,
even though glia outnumber neurons nine to one.

» Improved imaging and listening instruments now show that plia
communicate with neurens and with ane another about messages
traveling among neurans. Glia have the power to alter those signals
at the synaptic paps between neurons and can even influence where
synapses are formed.

» Given such prowess, glia may be critical to learning and to forming
memories, as well as repairing nerve damage, Experiments are getting
underway to find out,
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Norméalni Hypertrofované Degenerované

Druhy synaptického vétveni
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