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ABSTRACT

Bamboo borer is a larva of the moth, Omphisa fuscidentalis Hampson {(Lepidoptera,
Pyralidae). Previous study shows that juvenile hormone analogue (JHA, S-methoprene) induced
pupation of the diapause larvae and decreased trchalose level in the hemolymph. Juvenile
hormone application increases the rate of oxygen consumption and metabolism in the last instar
larvae of Dermestes vulpinus, and in fifth instar larvae and adults of Blatella germanica,
Spilostetus pandurus and Oncopeltus fasciatus. It is of interest to study whether the oxygen
consumption rate changes with the correlation to cytochrome C oxidase activity. In cellular
respiration, oxygen acts as an electron receptor from cytochrome C oxidase to form ATP, which
plays a significant role in the regulation of acid-base balance. The results indicated that oxygen
consumption rate of bamboo borer larvae shows a supradian rhythm, at about 12 hrs, cycles at
25 °C during diapause. The oxygen consumption reached maximum at 9.00-11.00 AM./PM. and
reached minimum at 1.00-3.00 AM./PM. During the 6-month larval diapause, from October to
March, oxygen consumption rate was significantly higher in March than in October to January

(P<0.05). When 1 pg JHA were topically applied to diapause larvae, the rate of oxygen



consumption increased 7 days after the application of JHA. The rate decreased slightly in GO,
increased in G1-G2 and then reached a maximum in G3-G5. Subsequently, we studied how the
cytochrome C oxidase activity changes after application of 0.1, 0.5 and 1 pg JHA. Cytochrome C
oxidase activity increased gradually after 1 day of JHA application and reached the maximum
level in G3-G5 (P<0.05). Cytochrome C oxidase activity did not show dose-dependent response
to JHA ranging 0.1-1 pg. These results indicate that termination of diapause, either it occurs
naturally or induced artificially by JHA, associated with increments of oxygen consumption rate
and cytochrome C oxidase activity. It may be that, JHA elicits the high metabolic activity that is
correlated with the increment of cytochrome C oxidase activity and oxygen consumption rate in
the larval-pupal transformation.

Nucleotide sequence of cytochrome C oxidase subunit I gene {CO-I} was obtained from
skin of the larvae and amplified by the polymerase chain reaction (PCR). The amplified region
CO-T gene was 369 basepairs (123 amino acids) fragment showing high homology with the
nucleotides of Ostrinia nubilalis (90%), Desmia funeralis (89%) and Drepana falcataria (88%)
(Lepidoptera). This result indicate that Omphisa fuscidentalis CO-I is a conserved gene in
phylogeny. This partial sequence can be useful to the further study about the gene expreésion

following the JHA application.



