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ABSTRACT

During the diapause of the bamboo borer larvae, the ecdysteroid titer is very low and
prothoracic glands (PG) exhibit low secretory activity. An application of JH analogue (JHA)
induce pupation with an activation of the PG. Previous result shows that the brain is not involve
in the PG activation by JHA. After JHA treatment, the PG activity increases several days and
hemolymph ecdysteroid increases in two wecks, indicating that JHA may not simulate the
ecdysteroid biosynthesis in PG directly. To elucidate the hormonal mechanisms of the PG
stimulation by JHA, we first examined the minimum JHA-stimulation to activate the diapause
PG. Donor larvae wete treated with various doses of JHA (0.1, 0.25, 0.5 and 1.0 pg/5 y acetone)
then the PG of JHA-treated (donor} larvae were transplanted to non-treated (recepient) larvae on
successive day (day1, day2 and day3) after JHA treatment, and the recepients were observed. The
results showed that one-day stimulation was enough to induce pupation and the 1 pg JHA was the
most effective. The PG’s activity of the recepients increased transiently 16 days after the

transplantation after which hemolymph ecdysteroid increased gradually. These results indicated



that JHA stimulates the donor PG, and the minute amount of ecdysteroid produced by the slightly
activated by PG may in turn stimulates the recepient PG which results the increase in hemolymph
ecdysteroid. Thus the recepient PG is activated by ecdysone itself through a positive feedback if
the level of ecdysone is above its threshold or suprathreshold. In order to study the EcR mRNA
expression, EcR of the bamboo borer (Omphisa EcR) was cloned. The amplified region of
Omphisa EcR was 973 base pair (324 amino acids) with high homology of the nucleotide of
common buckeye, Junonia EcR (81.1%) and tobacco hornworm, Manduca EcR (80.9%).
Quantitative PCR was analysed in order to compare the EcR mRNA levels between JHA-treated
PG and non-treated PG. The results showed that the expression of Omphisa EcCR mRNA in JHA-
treated PG was higher than in non-treated PG.

From these results, it is suggested that JHA is tightly involved in the termination of the
larval diapause in the bamboo borer by increasing the ecdysteroid titer and EcR mRNA

expression in the prothoracic glands.





