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ABSTRACT

To clarify the effect of anti-juvenile hormone analogue (AJH) on the larval ecdysis by
feeding at early stage of the 4th instar, the total amount of protein and activity of chitinolytic
enzymes in the integument of Bombyx mori were analyzed, PAGE pattern of the protein was
observed and the morphological changes of integument during molting period were also
observed by means of TEM. The total amount of protein was greatly increased in premolting,
then reached maximum level just before ecdysis, and rapidly decreased after the larval ecdysis
in the control, while in the AJH treatment, increased 12 hr later than the control and its
maximum was only 82.6% of the control. Two specific proteins, which were presumed as the
protein originated from endocuticle, also appeared 12 hr later than the control and were
maintained to 132 hr after AJH treatment from the aspects of the Native- and SDS-PAGE
patterns, although those of the control disappeared instantly after ecdysis. Chitinase and (3-N-
acetylglucosaminidase activities were also suppressed and delayed by AJH treatment.
Furthermore, it was observed that the apolysis took place 12 hr later than the control but new
epicuticle was not formed at least until 132 hr after AJH treatment. From these results, it is
suggested that the larval molting process of silkworm develops 12 hr later than the control by
AJH treatment but no further processing takes place just after apolysis.

Key words : Anti-juvenile hormone analogue (AJH), Ecdysis, Chitinase, B-N-acetylglucosaminidase,
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Fig. 1. Change of the total amount of protein in the in-
tegument of silkworm. Quantification of total protein
was measured by PHOTOMETER-5010 using of burets
method. AJH was treated on the 3rd exuviated larvae
for 48 hrs by feeding muiberry leaves soked in the 500-
fold diluted solution of Lipsol. open circles ; control, sol-
id circles : AJH-freated larvae. Mean value SE, n=4
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Fig. 2. Native-PAGE of integumental proteins of the
sitkworm. AJH treafment was performed as described
in Fig. 1. Extracts (2.5 uf) of the integuments of controf
silkworm larvae [Panel (A)] and AJH-freated ones
[Panel (B)] were subjected to 7.5% polyacrylamide
gel and stained coomassie brilliant blue. Numbers on
the fop panel represent 1, 24; 2, 48; 3, 60; 4, 72; 5, 84;
6, 96, 7, 108; 8, 120, 9, 132 hrs after the 3rd ecdysis,
respectively
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Fig. 3. SDS-PAGE of integumental proteins of the
sikworm. AJH freatment was performed as described in
Fig. 1. Extracts 2.5u) of the integuments of conirol
sikworm larvae [Panel (A)] and AJH-freated ones
{Panel (B)] were subjected to 10% SDS-polyacrylamide
gel and stained coomassie briliant blue. Numbers on
the fop panel represent 1, 24, 2, 48, 3, 60: 4, 72: 5, 84; 6,
96, 7, 108; 8, 120: 9, 132 hrs affer the 3rd ecdysis, respec-
tively. Arow indicate dp-1 protein appeared newly.
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Fig. 4. p-N-acetylglucosaminidase activity during the
4th instar of the sikworm. AJH freatment was per-
formed as described in Fig. 1. Enzyme activity was de-
tected by measuring the amount of p-nitrophenol
cleaved from p- nifrophenyl-2-acetoamido-2-deoxy-f-
D-glucopyranocside (pNpGicNAc). open circle : Con-
frol, sofid circle : AJH-freated silkworm larvae, Mean
value SE, n=6
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Fig. 5. Chifinase acfivily during the 4th instar of the
sikworm. AJH treatment was performed as described
in Fig. 1. Enzyme activity was detected by measuring
the amount of N-acetylglucosamine (NAG) cleaved
from colloidal chitine. open circles : Control, solid cir-
cles : AJH-treated sitkworm larvae. Mean value SE, n=4
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Fig. 6. Old cuficle and epidermal cell at 90hr after the
3rd ecdysis of the control sitkworm, showing apolysis.
enc, endocuticle; N, nucleus. (X 6,000
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Fig. 7. Integument at 90hr affer the 3rd ecdysis of the
AJH-freated silkkworm. bm, basement membrane; enc,
endocuticle; N. nucleus; NC, new cuticle layer, pc,
pore canal, D, ecdysial droplets; (X 4,680) A.En-
docuticle magnified (X 10.800)
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Fig. 8. New epicuticle and epidermal cell at 98 hr aft-
er 3rd ecdaysis of the conftrol silkkworm. ep, epicuticle;
mv, microvilli (X 10,800)
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AJH-treated sitkworm. enc, endocuticle (X 10,800)
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