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Abstract

20-hydroxyecdysone (20E) and juvenile hormone analogue (JHA) induce pupation of
diapausing larvae of the bamboo borer. Pupation process was noticed by the change in skin color
of larvae, dividing in to 5 grades, G0, G1, G2, G3, G4 and G5. Hormone is the main factor which
affects wing imaginal disc differentiation. In the present study, protein contents in wing discs
were measured in larvae treated with 20E or JHA at various concentrations. Results showed that
the protein contents increased significantly (P<0.01) when they entered to GO stage and
simultaneously the development of wing discs occurred. Injection of large amount of 20E
(1 pg/larva) did not induce the increase of wing disc size but induced tracheation. In contrast,
lower amount of 20E and all doses of the JHA induced both of cell division and tracheation.
Culture of wing discs in medium containing 20E showed that 0.1 pg/ml 20E effectively induced
wing disc differentiation more than at 0.5 and 1.0 pg/ml 20E. Observation of S and M phase cells
in cultured wing discs by immunocytochemistry showed that 20E induced wing disc development
and increased the number of cell in Omphisa and Bombyx wing discs. Bombyxin had no effects

on the increase in cell number in Omphisa wing discs. In contrast, the number of S phase cells in



silkworm wing discs was increased when wing discs were cultured with 20E plus bombyxin and
FBS under the 95% oxygen atmosphere for 48 hours. RT-PCR analysis of expression of OfEcR
mRNA in Omphisa wing discs showed that 1.0 ug JHA application induced OfEcR-A mRNA
expression that peaked at G1. OfEcR-BI mRNA displayed 2 peaks at day 8 and G1. When
bamboo borer larvae were treated with 1.0 pug 20E, they were entered to GO in 2 days and OfEcR-
A mRNA peaked at GO. OfEcR-BI mRNA level increased and peaked at day 2 and G1. Cultured
wing discs in 0.1 pg/ml 20E exhibited an increase in OfEcR-BI mRNA by more than 2 folds of
OfEcR-A mRNA.

The present results indicate that 20E and JHA elicited stimulatory effects on the
development of wing imaginal discs in which both protein content and the number of S and M
phase cells were increased in the bamboo borer and silkworm larvae. These hormones also
increased the expression levels of OfEcR-A and OfEcR-BI mRNAs in wing discs both in vivo and

in vitro.



