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Abstract 

 

 

Programmed cell death (PCD) plays a critical role during animal development by 

functioning in the destruction of unneeded cells and tissues. In insects, the prothoracic glands, 

anterior silk glands and salivary glands are larval specific tissues which are eliminated by PCD 

after pupation. The present studies focus on the effect of juvenile hormone (JHA) and 20-

hydroxyecdysone (20E) on the PCD of prothoracic glands, anterior silk glands and salivary 

glands both in vivo and in vitro. Results showed that 1 µg JHA application induced PCD of 

prothoracic glands, anterior silk glands and salivary glands at G0 stage. Injection of 1 µg 20E 

triggered the PCD of anterior silk glands and salivary glands when the larvae expressed G0-G1 

morphology, except the prothoracic glands showing PCD on day 1. JHA induced the PCD in 

prothoracic glands, anterior silk glands and salivary glands because JHA stimulated the 

prothoracic gland so as to increase the ecdysteriods in hemolymph, and this ecdysteroids triggered 

the programmed cell death. Morphological and histological observation showed that PCD 

proceeded via cell shrinkage, nuclear condensation and DNA fragmentation which are the 

characteristics of apoptotic cell death.  
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The prothoracic glands, anterior silk glands and salivary glands were cultured in Grace6s 

insect medium with various concentration of 20E. Results showed that 20E stimulated the PCD of 

prothoracic glands, anterior silk glands and salivary glands after 24 hr of the culture, indicating 

that the prothoracic glands, anterior silk glands and salivary glands are a target tissue of 20E. 

Furthermore, the increase in the ecdysteroids in hemolymph after 1 µg JHA application altered 

the expression levels of EcR-A and EcR-B1 mRNA, which may be involved in the programmed 

cell death of prothoracic glands, anterior silk glands and salivary glands. 

The present results indicate that JHA and 20E induce the PCD of the prothoracic glands, 

anterior silk glands and salivary glands of the bamboo borer both  in vivo and in vitro conditions. 
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