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The neuromodulatory effects of local interneurons on the parallel olfactory
processing in the cockroach antennal lobe.
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We examined the physiological features of parallel olfactory pathways in the

cockroach. In the cockroach, general odors are processed by two separate populations of secondary
olfactory neurons, typel and type2 projection neurons (PNs). Intracellular recordings revealed
olfactory properties and temporal patterns of both types of PNs. Typel PNs were narrowly tuned but
exhibited high sensitivity to effective odors. Type2 PNs were broadly tuned and exhibited clear
dose-dependencies. Next, we revealed that odor-evoked responses were temporally complex in typel
PNs, while type2 PNs exhibited phasic on-responses with either early or late latencies. Simultaneous
intracellular recordings and pharmacological experiments revealed that the early and late latencies
of type2 PNs might be driven by activities of sensorx neurons and local interneurons, respectively.
These results suggest that two parallel pathways might employ different neural strategies to encode
odor information.
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