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GABA-Induced Spiking in GnRH
Neurons Depends on Ca2� Channels

Peter J. Hemond, Michael P. O’Boyle,
Carson B. Roberts, Alfonso Delgado-
Reyes, Zoe Hemond, et al.

(see pages 8756 – 8766)

Hypothalamic gonadotropin releasing-
hormone (GnRH) neurons, which regulate
sexual reproduction, integrate inputs from
different sources along single, rarely
branched dendrites. Dendritic integration
generally depends on the expression and
distribution of neurotransmitter receptors
and voltage-sensitive ion channels. In
GnRH neurons, these include GABAA re-
ceptors, whose activation depolarizes the
neurons, and L-type Ca2� channels, which
are activated upon GABA-induced depolar-
ization. Hemond et al. found that activation
of L-type channels was required for GABA-
ergic stimulation to induce spiking in
mouse hypothalamus slices. Some neu-
rons did not appear to express L-type
Ca 2� channels, which may have ac-
counted for a similar proportion of neu-
rons that did not respond to GABAergic
stimulation. When present, L-type chan-
nels were distributed biphasically along
dendrites, with high concentrations at
proximal and distal ends and low concen-
trationsbetween.Incontrast,GABAAreceptor
density decreased with distance from the
soma. Because of this arrangement, spiking
was induced only when proximal dendrites
were stimulated with GABA.

Œ Development/Plasticity/Repair

GABA Regulates Maturation of
Adult-Born Olfactory Neurons

Marta Pallotto, Antoine Nissant, Jean-
Marc Fritschy, Uwe Rudolph, Marco
Sassoè-Pognetto, et al.

(see pages 9103–9115)

New neurons are generated in the subven-
tricular zone (SVZ) throughout adulthood.
These neurons migrate along the rostral mi-
gratory stream to the olfactory bulb,

where they differentiate into GABAergic
granule cells, form synapses with gluta-
matergic tufted and mitral cells, and thus
become incorporated into existing circuits.
GABA regulates proliferation of neural stem
cells in the SVZ, migration of neuroblasts,
and as now reported by Pallotto et al., mat-
uration of neurons in the olfactory bulb. Re-
moving the �2 subunit of GABAA receptors
(GABAARs) from newborn neurons not
only reduced the amplitude of evoked IPSCs
in these cells, but also reduced the length,
branching, and spine density of maturing
neurons’ dendrites. As newborn granule
cells mature, they normally exhibit exuber-
ant dendritic growth followed by pruning;
this did not occur in neurons lacking �2-
GABAARs. Furthermore, whereas glutama-
tergic synapses form on dendritic shafts and
subsequently move to spines in wild-type
neurons, these synapses persisted on shafts
in neurons lacking �2-GABAARs.

f Behavioral/Systems/Cognitive
Imaging Reveals Areas Active during
Speech Comprehension

Laurianne Vagharchakian, Ghislaine
Dehaene-Lambertz, Christophe Pallier,
and Stanislas Dehaene

(see pages 9089 –9102)

People speak 130–190 words per minute
(wpm), but they can understand speech ac-
celerated to �400 wpm. Nonverbal audi-
tory stimuli presented at higher rates can be
distinguished, suggesting a comprehension
bottleneck occurs in language centers.
Vagharchakian et al. used functional imag-
ing to identify brain areas whose activity de-
pended on presentation rate and
intelligibility of 12-word sentences. Sen-
tences compressed to 40% of their original
duration were difficult to understand, and
those compressed to 20% were incompre-
hensible. Whereas the amplitude and dura-
tion of activation in primary auditory cortex
increased linearly with stimulus duration,
activity in left inferior frontal gyrus and su-
perior temporal sulcus—including perisyl-
vian language areas—was similar for all
intelligible sentences and decreased sharply
at 20% compression. Activation in anterior
insula/inferior frontal areas was greatest at

40% compression. The authors propose
that these latter regions store words deliv-
ered faster than they can be comprehended,
and that comprehension collapses when this
buffer is overloaded.

� Neurobiology of Disease

Neuron-to-Neuron Transfer of A�
Spreads Pathology

Sangeeta Nath, Lotta Agholme, Firoz
Roshan Kurudenkandy, Björn
Granseth, Jan Marcusson, et al.

(see pages 8767– 8777)

Although Alzheimer’s disease (AD) is charac-
terized by accumulation of�-amyloid (A�) in
extracellular plaques, the amount of soluble
A�—rather than its deposition—is correlated
with cognitive decline. A� is neurotoxic, and
A�producedbyonesetofneuronscaninduce
pathology in neighboring neurons. How neu-
ronal dysfunction develops in AD and the ex-
tenttowhichintracellularandextracellularA�
oligomers are involved remain poorly under-
stood, however. Nath et al. now demonstrate
that pathology can spread from cell to cell by
direct transfer of soluble A� oligomers. Fluo-
rescently labeled A� oligomers injected into
individual neurons in rat hippocampal cul-
tures diffused throughout the cell, then aggre-
gated in granules that spread to surrounding
glia and neurons. When A�-expressing cells
were added to untreated “acceptor” cultures,
A� was transferred to some acceptor neurons.
Within days, these acceptor cells showed signs
of cytotoxicity, while cells that did not acquire
A� remained healthy.

When neuron-like, differentiated human neuroblastoma cells
containing fluorescently labeled A� oligomers (red) are
cocultured with cells transfected with a fluorescent lysosome
marker (green), A� spreads between cells. See the article by
Nath et al. for details.
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