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Functional significance of two parallel olfactory pathways
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Parallel olfactory pathways were seen in brains of both vertebrates and
invertebrates, but the functional aspects of segregated olfactory pathways is still unclear. To
address this problem, we have used the cockroach Periplaneta americana which heavily relies on
olfaction for resource searching. Our aim of this study was to characterize 1) whether two parallel
pathways are maintained in Kenyon cells that constitute the mushroom body, 2) which information is
encoded by the two parallel pathways. Dye injections into the axons of small populations of Kenyon
cells revealed that two pathways are maintained by distinct subgroups of Kenyon cells, class I and
class Il cells. Intracellular recordings from output neurons of the first-order olfactory center
(antennal lobe) revealed that activity of these neurons is modified by air flow that deliver odor
molecules and that the modification manners differed between output neurons belonging to two

distinct pathways.
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