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Integration mechanisms of parallel olfactory processing pathways
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Parallel olfactory pathways are prevalent in both vertebrates and
invertebrates. Our previous studies have shown that two parallel pathways that stem from distinct
types of sensilla in the antenna are delivered to gamma and non-gamma regions of the mushroom body
via distinct populations of of projection neurons In the American cockroach. In order to elucidate
how these pathways are integrated in the mushroom body, we applied intracellular recordings and
stainings to extrinsic neurons of the mushroom body in the male cockroach. The extrinsic neurons
were classified into input and output neurons. Whereas input neurons had axon terminals extensively
in both gamma and non-gamma regions, output neurons had dendrites in either or both regions. Each
type of output neurons had distinct physiological properties. These results sug%ested that two
parallel pathways are generally segregated but partly integrated at the level of the mushroom body
output.
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