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Characteristics of degeneration and apoptosis of silk gland during the larval-pupal
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Abstract The characteristics of degeneration and apoptosis of silk glands during the larval-pupal metamorphosis in the
silkworm  Bombyx mori were studied by the general morphological observation the molecular methods and in witro
cultivation with 20-hydroxyecdysone and cycloheximide. The microscopic observation showed that silk gland degeneration
gradually occurred during the spinning period. Analysis using DNA ladder electrophoresis indicated that programmed cell
death might be involved in gland degeneration. In vitro incubation of silk glands from larvae of day 6 of the last instar
with 20-hydroxyecdysone showed an accelerated apoptosis as compared with those in controls indicating that the pulses of
20-hydroxyecdysone before larval-pupal metamorphosis trigger genetic regulatory hierarchies that mediate apoptosis and
hydrolysis. From these results it was concluded that molting hormone 20-hydroxyecdysone could turn on programmed cell
death of the silk gland during larval-pupal metamorphosis.
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Fig. 1 The exterior morphologies of silk glands of silkworm during day 7 of the last instar larvae to the 2nd day of pupation (1.5 x )
a~c: FHNSEFE T K .8 XKML | KL HM LR The silk glands on day 7 and day 8 of the last instar larvae, and the 1st day of spinning larvae,
respectively; d~f: Zr B AM 25 2 Rehd B b B A4 ] The silk glands in the moming, midnoon and afternoon of the 2nd day of spinning larvae,
respectively; g~ i: SFHI /L8 | Kb B AILEEE 2 XM 4B The silk glands in the midnoon, afternoon of the 1st day after pupation, and on the

2nd day after pupation, respectively.
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Fig. 2 The shrinkage cells and the circular bodies (apoptotic bodies) in the silk gland of silkworm pupae during the st day
and the 2nd day after pupation under the LM and TEM
a. b {EEEE 1 Kh A BB, Fik 1| R 22 F8 40 M 98 JE & Tissues section of the middle silk glands of pupae on the 1st day after pupation
under LM (33 x . 165 x ). The arrowhead 1 showing plica of the silk gland cell; ¢, d: fL&55 1 K5 &6 22 B ¢ B W% Tissues sections of the posterior
silk glands of pupae on the 1st day after pupation under LM (33 x , 165 x Yie, f: ILEFE 2 Kb M4 EEEWE, fik 2 "2 BHSANUEE, &
e 3R BB I LB The middle silk glands of pupae on the 2nd day after pupation under TEM (e: #5 L Scale bar =5.0 pm, 2900 x ; f: 5
Scale bar = 2.3 pm. 6 800 x ). The arrowhead 2 showing silk gland interior envelope membrane, the arrowhead 3 showing silk gland exoteric envelope
membrane; g~ i: k8555 2 K of 5 22 R 40 B A AR 9 I BR A (R T/ O L BE R SR, W7 Sk 4 R BER/NME, W Sk 5 7R IE 7E 2R I oK A B Bk ) (K
The circular bodies (apoptotic bodies) in silk gland cells of pupae on the 2nd day after pupation under TEM (g: #5 Rl Scale bar=5.0 pm, 2900 x ; h: #%
2 Scale bar = 800 nm, 18 500 x ; i: #5 JY Scale bar = 600 nm, 23 000 x ). The arrowhead 4 showing circular body, the arrowhead 5 showing the

degenerating circular body.
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Fig. 3 DNA laddering electrophoresis of the silk gland of Fig. 4 Effects of 20-hydroxyecdysone and cycloheximide
silkworm in different stages of the last on changes in DNA laddering electrophoresis of the silk
instar to pupation glands from larvae on day 6 of the last instar in vitro
1~3: 5845 6.7.8 K41 H Larvae on the 6th, 7th, 8th day of Sth 1: A B8 CK; 2: HZE B AL Treated with cycloheximide; 3: 20-
instar; 4 ~ 5: M #2 55 1.2 K %) # Larvae on the Ist, 2nd day’ of the B + W E A Treated with zi()_h}.dmxv\.,.cd_ﬁo“e N
spinning period; 6 ~7: L& %3 1.2 K The Ist, 2nd day after pupation; cycloheximide; 4: 20-3% X &5 f7 B 4t F  Treated with 20-

M: 100 bp ladder. hydroxyecdysone: M: 100 bp ladder.
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