Mechanism and consequence of parallel fiber excitation by
GABA, receptor activation in the cerebellum.
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Presynaptic calcium transients are
enhanced by GABA,R agonist muscimol.

Muscimol brings parallel fibers nearer the
threshold for firing.

Introduction. Probability of evoking antidromic spikes in

granule cells increases in muscimol.
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GABA has been found to be excitatory in the cortex and
the hippocampus [1]. In the cerebellar molecular layer,
previous studies [2] have shown that the GABA, receptor
agonist muscimol causes an increase in spontaneous
EPSC frequencies in Purkinje cells and interneurons. We
confirm that this excitation is caused by the activation of
GABA,Rs located on parallel fibers using molecular layer
calcium imaging [3], fiber volley measurements, and
recording of antidromic spikes in granule cells [4]. How
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orthodromic spiking of granule cells in addition to g7 h e i I I { diminished at high stimulation intensity (p=0.05, n=3) (left).
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body of evidence suggests the involvement of & subunit E‘; S [ more fibers or raise calcium level of each fiber (top right).

containing GABA,Rs in transmission enhancement [0]. Time (sec) Calcium transient before (blue), during (red), and after
Antidromic spikes are evoked in molecular layer 50-800 (green) muscimol application scaled to control (lower right).

um away from granule cell recording. Spikes induced
before (blue) and after (red) 50 nM muscimol application in
response to stimulus of durations between 40 and 260 ps
(top right). Probability of spikes increased in muscimol
(n=7) (lower right). Muscimol reduces time to spike,
indicating increases in speed of spike initiation (lower left).

Circuitry of the cerebellum. Plume formed by injection and suction pipettes in and
above the slice visualized in red using Alexa 568 (top left).

Fluorescent image of parallel fibers labeled by Oregon
Green BAPTA 1 and puffer pipette next to the recording
site with the shadow of the stimulation pipette farther away
(top right). 10 yM muscimol applied by pressure pipette to muscimol

NKCC1 transporter blocker bumetanide
reduces the muscimol-induced potentiation
of stimulus-evoked calcium transients.
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Methods. MuscimonE(SeC) 10 to 20 pyM bath-applied bumetanide reduces muscimol
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130 KMeSO,, 4 NaCl, 1 CaCl,, 10 HEPES, 2 ATP, 5 EGTA. s Time (sec) Parallel fibers are excited by GABANR agonists by bringing
3 b more fibers closer to threshold for firing an action potential.
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GABA,R activation appears to increase the speed of spike
. Composition of GABA,R subunits in parallel fibers studied initiation but not conduction velocity in parallel fibers.

stimulus duration (usec) using calcium imaging (left) and fiber volleys (right). 5 uM
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