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Pleiotropic effect of sex pheromone in an insect
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Nocturnal animals often use chemicals (called pheromones) for conspecific communications. In many insects, minute
quantity of sex pheromone emitted from females is vital roles for attracting males from long distances. Synthetic
pheromones are thus commonly used for decreasing the population of males of pest insects. So far, however, whether sex
pheromone affect on behavior/endocrine system of females or nymphs has been largely unexplored. To address this
problem we used American cockroaches, Periplaneta americana as model animals. The cockroaches are world-wide pests
due to their gregarious and euryphagous life styles. Our neurophysiological studies had revealed that the adult female
possesses a small but specific neural substrate to process the female-produced sex pheromone. Therefore, we paid special
attention on how sex pheromone affects the female endocrine system and behavior.

Firstly, our behavioral observations revealed that when more than two unmated adult females are kept together in a
shielded, small container, they tended to produce oothecae via parthenogenesis at similar timing and significantly earlier
than when one unmated female was kept isolated in the container, suggesting the presence of phenomenon similar to
“dormitory effect” known in humans. Then we tested whether the ootheca production is promoted by adding synthetic sex
pheromone on the floor of a container that has one unmated female. Interestingly, the sex pheromone shortened the mean
time for the production of oothecae but the effect was somewhat weaker than when three unmated females were kept
together.

These results indicate that sex pheromone emitted by nearby females signals no mating partners available around, thus
promotes switching of female’s endocrine system from the sexual mode to the asexual mode. The female-female
interactions via mechanosensory cues or gustatory cues also involve promotion of ootheca formation.

This is the first example that a single chemical is sufficient to influence the female endocrine system, thus proposes a
new procedure for pest control using chemicals structurally similar to the sex pheromone.




