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The in vive assay methods for insectistatics were established by using young instar larvae and
eggs of 7 species of insects and mites. The authentic compounds which have been known as
insectistatics were applied to these larvae and eggs and their activities were evaluated in the
following 6 items: lethal effect, grawth inhibitory effect, anti-feeding effect, inhibitory effect on
molting, precocious metamorphosis and inhibitory effect on metamorphosis, Each compound has
any activity among these items against at least one of these insect species. The synthetic
compounds and the extracts of the plants from Indonesia were screened by using the assay
methods. Two substances from Anzona squamosa and Annona grabra were found to be active to
some insect species, especially to Lepidopteran insects. The chemical structure of the substance
from A. squamosa was estimated to be 313{5'[2, 5-dihydroxyundecyl}-octahydro-[2, 2’-bifuran]-
5.¥11}13-hydroxytridecyl]-5-methyl-2(5/)-furancne.

Epidermis was explanted from the last instar larva of the cabbage armyworm, Mamesira
brassicae, and implanted into the penultimate instar larva. During the molt of the host, the
epidermis responded to the host's hormonal millieu and formed a new euticle, Larval cuticle
formation by the epidermis was highest in the larva younger than day 1 and decreased rapidly
between 2 and 3 days after molt. Thereafter, larval cuticle was o longer obtained. The results
suggest the switchover from larval {o pupal commitment occurs on day 2. When epidermis
derived from day 0 larva was preincubated in Grace’s medium for varying lengths of time and
implanted into the host, larval cuticle formation linearly decreased as duration of preincubation
was longer; from 80% larval without preincubation to 0% at 72 hr-preincubation. When juvenile
hormone I (JH-I) was present in the medium, larval cuticle formation was maintained even 72 hr
after initiation of preincubation. By conirast, 8-ecdysone rapidly proceeded pupal commitment and
no larval cuticle was obtaied in the first 24 hr of preincubation. Once the cells were committed {o
produce pupal cuticle, subsequent exposure to JH-I in vitro was unable to reverse the change of
commitment. Thus, it was concluded that the change of commitment in Mamestra was due to not
only the elimination of JH from the epidermal cells but also exposure to S-ecdysone. This
implantation system can be used as an in vitro assay method for juvenile hormone and anti-
juvenile homone activities. JH-I prevented pupal commitment at 1078 M. Methoprene was about
1/70 as active as JH-I and JH-III was almost inactive. EMD, ETB and KK-42, known as anti-JHs,
did not inhibit JH-activity in this system, probably because they have other mechanisms than the
competition at the receptor site.

The larvicidal activity of benzoylphenylureas against the third instar of rice stem borers and
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the knockdown activity of tetramethrin and analogs against adult-female house flies were meas-
ured under synergistic conditions with metabolic inhibitors. The inhibitory activity of benzoyl-
phenylureas in the new cuticle formation in cultured integuments of rice stem borers and the
neurcexcitatory and blocking activities of tetramethrin and analogs against the excised central
nerve cord of American cockroaches were also measured. Variations of each activity were
quantitatively analyzed using physicochemical substituent and molecular parameters of the
compounds. For the henzoylphenylureas, the greater the hydrophobicity and the electron-
withdrawing property as well as the smaller the steric bulkiness of the ortho substituents on the
benzoylbenzene ring, the higher was the larvicidal activity. Introduction of substituents at the
para-position of the aniline moiety of the compounds with electron-withdrawing and highly
hydrophobic properties increased the activity. Introduction of substituents with narrow dimen-
sion to the direction perpendicular to the bond axis between the benzene ring and the a-atom of
the substituents was favorable for the activity. Variations of the larvicidal activity of benzoy!-
phenylureas were positively correlated with those of the inhibitory activity in the new cuticle
formation when their molecular hydrophobicity factors were separated. The knockdown activity
of tetramethrin and analogs with a symmetry plane in their alcohol moiety was about twice on the
molar basis that expected from those of compounds without the factor. Separaiing this factor,
variations of the activity were parabolically related to the steric bulkiness of the molecule.
The greater the hydrophobicity, the higher was the activity. The neurophysiological activities of
compounds with the symmetry factor were again about twice those expected from activities of
compounds without the factor. Taking into consideration of the symmetry factor, variations of
the neuroexcitatory activity were parabolically related to the steric bulkiness of the compounds
and linearly related to the hydrophobicity. Variations of the neuroblocking activity were found
to be parabolically related to the molecular hydrophobicity.

Mode of inhibition of chitin synthesis by diflubenzuron was studied by using the midguts of
the final instar larvae of the cabbage armyworm. Diflubenzuron strongly inhibited chitin
synthesis in the peritrophic membranes of the midguts when C-N-acetylglucosamine (AGA)} was
applied as a precursor of chitin. However, accumulation of "“C-UDP-AGA was observed in the
diflubenzuron-treated midguts. From these results, the mode of action of diflubenzuron seemed to
be the inhibition of UDP-AGA transport across biomembranes. The brush-border membrane
vesicles were isolated from the midgut epithelial cells. Binding of “C-UDP-AGA to the vesicles
showed that the brush-border membrane vesicles had two substances bound to UDP-AGA, one
was chitin synthetase and the other might be UDP-AGA transporier which wasg partially inhibited
by diflubenzuron.

The mechanism of resistance to teflubenzuron was studided by using the susceptible and
resistant strains of the diamond back moth, Plutella xylostelle. No difference was observed in
absorption and translocation of teflubenzuron, when “C-teflubenzuron was applied to the larvae
of both strains. Chitin synthetase activity and amount of chitin were compared between both
strains before and after molt. The susceptible strain larvae produced much amount of chitin
rapidly after molt. On the other hand, the resistant strain larvae synthesized enough amount of
chitin for next instar during molt. This difference sems to be one of the resistant mechanism.
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Bl 2. The estimated chemical structure of the active ingredient from Annona SGHANOSA.
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