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Effect of Methoprene Complexation with Cyclodextrins
on the Juvenile Hormone Activity to Silkworm.
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and Yukio KIMURA

It has been known that the application of methoprene, one of Cecropia juvenile
hormone (JH) analogues, delays metamorphosis in 5th instar larvae of silkworm, Bombyx
moli L., and results in the increase of silk production. This study was carried out to
know the effect of cyclodextrin inclusion of methoprene on the JH activity. Methoprene
was included with @ and (-cyclodextrins (CD) and o and [5-cyclodextrin peracetates
(CDA). In the application with dimethylsulfoxide-methanol mixture as a common solvent,
the feeding period after the application was clearly prolonged in 5-CD and ([-CDA
complexes but nearly equivalent in ¢-CD and @-CDA complexes in comparison with
free methoprene. While, in the application with acetone as solvent, the activity of a-CDA
and 3-CDA complexes was equally superior to that of free methoprene. For a good
activity, the selection of solvent was important. The cocoon weight was apparently
increased with the prolongation of feeding period, whereas the cocoon layer weight was
not always so and the cocoon layer ratio was decreased with the high activity.
On the cuticle of larvae, the disappearance rate of methoprene in G-CD and [-CDA

complexes was apparently slow compared to free methoprene. It appears that the slow

release of methoprene resulted in high activity of the complexes.
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Fig. 1. Feeding period of silkworms after the topical application,
with methoprene and its CD or CDA complexes dissolved in
DMSO-methanol mixture (3:7) at 48th hour of 5th instar,
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Fig, 2. Feeding period of silkworms after the topical application
with methoprene and its CDA complexes dissolved in acetone

at 48th hour of 5th instar,
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Fig. 3. Disappearance of methoprene on the
cuticle of silkworms,
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Table 1 Effect of methoprene and its CDA complexes on the cocoon formation,

Ratio to the control (average value)

Host Dosage as
Sex methoprene a Cocoon Cocoon Cocoon
com- (ug/larva) shell shell
pound weight weight percentage
Male B-CDA 5.0 6 141 113 80
2.5 8 138 115 83
1.25 8 126 125 100
0,625 12 110 108 99
a-CDA 5.0 6 148 113 77
2.5 9 131 119 91
1.25 7 120 122 102
0.625 11 120 120 100
None 5.0 10 129 121 94
(free 2.5 10 122 112 92
metho- 1.25 11 118 123 104
prene) 0.625 9 118 116 98
Control 0 11 100 100 100
(2.00g)  (50.3cg)  (25.2%)
Female B-CDA 5.0 10 134 107 79
2.5 11 126 105 82
1.25 10 115 113 98
0.625 14 114 112 99
a-CDA 5.0 9 133 106 80
2.5 14 125 108 87
1,25 14 115 114 99
0.625 13 118 109 93
None 5.0 12 120 115 96
(free 25 7 118 112 95
metho- 1,25 13 113 111 99
prene) 0.625 13 112 109 98
Control 0 13 100 100 100
(2.66g) (95.7cg) (20.9%)

Methoprene and its complexes dissolved in acetone were applied topically at 48th

hour of 5th instar,
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