Bilateral coordination of vocal pathways in African clawed frogs, Xenopus laevis
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coordination is achieved by the central vocal pathways of Xenopus.

Transection experiments revealed that two vocal phases (fast and slow trills) are
generated by separate neural mechanisms with distinct regulation of synchronicity. Fast
trills rhythms are generated by a neural circuit that includes DTAM and n.IX-X. Bilateral
synchrony during fast trills seems to be mediated largely by ascending projections from
the n.IX-X to DTAM, and to a lesser extent by the bilateral connections between the
DTAMs. Slow trill rhythms, in contrast, seem to be generated by neurons contained in

projections between DTAM and n.IX-X. Bilateral coordination seems to be
achieved, partly by the synchronous ascending inputs projected from n.IX-
X to DTAM, and partly by the connections between the two DTAMs
including the excitatory synaptic inputs.
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METHODS

For all the experiments, male X. laevis were anaesthetized with 1.3% MS222, and brains
were isolated into ice-cold saline oxygenated with 99% O2. Fictive vocalizations were
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Advertisement calls of male Xenopus consist of repetitive clicks that
alternate between fast (70Hz) and slow (30Hz) rates (top trace, sound).
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nerve activity (bottom trace, motor nerve) 1. P e N placed over each nerve. Local field potentials in DTAM were obtained using 1M ohm
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When contralateral laryngeal motor nerve is stimulated with repetitive electrical pulses
while whole-cell patch-clamp recordings were obtained from the fast trill neurons, gradual
depolarization of the membrane potential were sometimes observed. The depolarization

trills deteriorated drastically (desynchronized CAPs with reduced amplitude and shorter

L . . . . . . . trill duration) while slow trills remained relatively intact. Field potential recordings obtained
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projections, among the DTAMs and n.IX-Xs as shown in the figure second experiment, the transected side of DTAM receives no ascending inputs from either APV had no effect (data not shown). These multi-synaptic inputs ascending from the L > Y
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DTAM, which in turn disrupted the entire fast-trill generating mechanisms. trill generation.
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