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Abstract

Since trehalose metabolism, depends on trehalase activity that locates on the surface of
midgut, trehalase activity in midgut homogenates was measured through out the larval diapause
period and in the pupal stage. The midgut homogenates exhibited low trehalase activity from
December to April, showed a 4-fold increase in May and remained high in the pupal stage in July.
After juvenile hormone analogue (JHA) application, the trehalase activity began to increase after
GO and attained the maximal level after pupation. Thus, the results indicate that JHA brings about
an increase in the ecdysteroid titer, which causes the increase in the trehalase activity. In this
study we examined the direct effects of 20-hydroxyecdysone (20E) on the change in the trehalase
activity in the midgut. Results showed that 20E induced GO morphology three days after the
injection, and the trehalase activity increased from GO. In vitro culture of whole midgut in
Grace’s insect medium with 1pg/ml 20E for 72 h increased the trehalase activity to a high level at
48 b of the culture and remained high thei';aafter. This clearly shows that 20E is the factor for the
increase in the trehalase activity. It is generally accepted that 20E exerts its effects through
EcR/USP heterodimeric nuclear receptor, in which 20E binds to EcR. A;:cordingly, two isoforms
of ecdysone receptor from the bamboo borer, Omphisa fuscidentalis (OfEcR) were identified and

examined for their expression levelsin the midgut during the diapause period as well as those



after JHA application. We have cloned both OfEcR-A and OfEcR-B1 encoding the A/B, C, D,
and E regions. Two isoforms differed only in the N-terminal A/B region. In the expression profile
of OfEcR-B1 after JHA application, there was a transient peak on day 12 and another large peak
on day 20 to GO. By contrast, OfEcR-A increased from day 18 and peaked at G1. These peaks of
both isoforms correlated well with the time of the increase in the ecdysteroid titer in hemolymph
and followed by an increase in the trehalase activity. These results suggest that JHA stimulates
the increase in hemolymph ecdysteroids, and then the increased ecdystercids induced the
increases in the EcR mRNAs and the trehalase activity.

In addition, we found another possible cause for the increase in the trehalase activity. The
inhibitory effects of trehalase inhibitor, which was found in the diapause larval hemolymph, was
high in the diapause period. After 20E injection, the inhibitor activity decreased complementarily
with the increase in trehalase activity. Taken together, there may be at least two factors that
participate in the changes in trehalase activity, up-regulation of the trehalase gene and the

decrease in the trehalase inhibitor activity, both of which may be induced by 20E.



