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ENTRAINMENr  OF  THE  CIRCADIAN  CLOCK  GATING
PROTHORACICOTROPIC  HORMONE  SECRETIeN  IN

THE  ASIAN  COMMA  BUTTERFLY,  PeLYGONIA  C-･

AUREUM  l.
K.Endo.  N.Kusumuto,  Y.Ito  and  N.Matsu-

sh ±ma.  Biol.  Inst.,  Fac.  of  Sci.,  Yama-

guch ± Vniv.  Yamagucht.

     Prothoraci=otropic  hormone  secretion

inducing  larval  ecdysis  from  the  4th  to

Sth  instar  preceds  the  larval  ecdysis  by

32 hr  at  250C.  The  PTTH  secretion  was

gated  by  a  ctrcadtan  clock  in  gtg!)lsggLgl .
     The  acrophase-t ±me  of  PTTH  secretion

which  was  obtained  by  subtract ±ng  32  hr

from  the  ttrne  of  larval  ecdysis  came  to
on  an  almost  parallel  line  with  a  line
connecting  the  rnid  potnts  of  2-hr  to  2e-
hr  light  perieds  in  24-hr  LD  cycles.

     Groups  of  insects  reared  under  2-･hr
to  IS-hr  Ught  photeperiodic  reg ±mens  at

2SOC  were  tran$Eeired  to  cont ±nuous  light
or  to  cont ±mueus  dark  condit ±en  at  25"c

and  the  acrophase-time  of  PTTH  secretton

was  obtained  tn  these  groups  Eddiition  to
the  other  larval  groups  raised  from  the

egg  stage  under  resonant  cond ±t±ons  con-

$ist ±ng  of  an  8-hr  light  and  an  vartous

length  {2-hr te  64-hr)  dark  per ±ods.
     The  iesults  ±ndicated  that  the  circa-

d ±an  elock  gaing  PTTH  secretien  may  be  set

twice  a  day,  at  dawn  and  dusk.  At  dawn  the

circadian  clock  may  be  reset  at  CT  O:OO,
and  again  set  at  dusk  to  give  the  sarne

time  [CT IB:OO]  emid  the  dark  per ±od  of

24-hr  LD  eyc!es.

 ECDYSTEROIDS  DURINC;  EAIU,V  emBRYOGENESIS  IN  TUE
SILec"VORM.  BOMBY)  MORI.

H.  sonebe',  T.  bcasumotoi,  y.  )carniyaL  T. Kauda'  and

T.  Tamurai.  bept. oi  Biol..  Konan  vntv.,  Kebe.

beatl. Inst.  Se=ic.  Sai.,  Tgukuba.

 Ovaries  in  the  silkworm  are  the  site  of

biobynthesis  and  accurmlation  of  ecdygteraids.  and

tbese  aceumtulated  ec6ysteroids  are  transported

into  eggs.

 First.  ecdysteretd  centent  of  dtapause  eggs  and

non-diapause  Dggs  was  analyzed  by  botn  RIA  and

reverse  pinase  HPLC,  Nine  [ree  ecdysteroSdB  and

their  cenjttgated  forrns  we:e  detected  throughout

early  e"t)ryogeneBis.  In  diapause  eggs,  most  iree

ecdystereids  remained  at  origina1  levelg,  bot

cenjugated  ferms  began  to  inerease  with  the  onset

ot  the  diapause.  In  non-diapause  eggs,  most  iree

ecdystereids,  including  20-hydraxyeedysone,  began

te  inerease  as  embryogenesis  proceedea.  In

centrast,  cenjugated  forms  remained  at  thei=

origina1  1etrels.

 Next.  in order  te  exarnine  the  functSon  of  free
eedysteroids  in  the  eggs,  20-hydrexyecdysone  was

injected  into  2e-hr  prospective  diapause  eggs.

Ihei=  aevelopmantal  iate  was  changed  irom  the

diapauee  type  te  the  non-diapause  type.  This  faet

strongly  suggestB  that  the  elevation  of  the  titer

ef  2o-hytlroxyecdysone  is  needed  to  advance

orubryenie  development  of  the  eilkuorm.

HOW  DeES  PAHASITIC  WASP  INDUCE  GROVTH-
BLOCKING  PEPTIDE  IN THE  PARASITIZED
ARMYWORM  LARVAE?
Y. Hayakawa,  Biochem.  Lab.,  Inst.  of  Low
Temp.  Sci.,  Hakkaido  Univ..  Sapporo.

    Last  instar  larvae  ef  the  armyvorm

parasitized  with  the  parasitoid  wasps,

twt kani-xai.,donotinitiate
metamorphosis  and,  ultirnately,  the  vasp

larvae  emerge  from  the  host  larvae  about

10 days  after  parasitization.  The
developmental  arrest  can  be  reprodu ¢ ed  by
injection  of  parasitoid  ovarian  calyx

fluid  containing  the  symbiotic  virus

{polydnavirus)  which  is  normallv  injected

by  female  wasps  !nto  the  host  at

ovlposition,  A peptidergic  factor,

growth-blocking  peptide  CGBP),  has  been

purified  irem  the  larval  hemolvmph  of  the

parasitized  armyworm.  In.iection  of  GBP

into  unparasitized  last  instar  larvae  of

the  armyworm  clearly  retards  larval  growth
and,  consequently,  delays  the  onset  of

pupation  of  the  larvae.  Recently.  it  has
been  demonstrated  thst  GBP  exists  in

plasma  of  the  virus-injected  unparasitized

last  instar  larvae  and  also  in plasrna  of

the  penultimate  imstar  larvae  of  the

armyworm.  Therefere,  it is reasonable  to

propose  that  infection  Df  polydnavirus
activates  GBP  gene  expressien,  and  the

productton  of  GBP  retards  a  normal

development  of  last  instar  armyworm

larvae.

PHYSIOLOGICALSIGNIFICANCEOF
3-DEHYDROECDYSONE(3dhE)  FROM  CRAYFISH,

Rrocambarus Clarkii
M.Ikeda,  Y,Naya. Suntory Institute for Bioorganic

Research SUNBOR  , Osaka.

    Finding the  dominant  ecdysteroid  3dhE  from  P,

clarkii, upon  in vitro  cu]ture  of  Y-organs(1), led us
to inquire what  the physiological function of  3elhE is.

After bilateral eyestalk  ablation,  the production of
3dhE  in Y-organs -'as  increased prior to ecdysone(E)
and  accompanied  by an  increase of 20-hydroxyecdys-
one(20E)  in hemol}'mph.The  hormonal  response  of

3dhE, upon  injection into P.Clarkii, -'as  comparable

te those of E  and  20E. When  a  large amount  of  3dhE`
was  injected into crayfish, most  of  the unchanged  ma-

terial was  cxcreted  within  1h and  then  its metabolite'

(3-epi-E,3-epi-20E,ecdysteroids'conjugates etc,)  was

observed  in the excretien,  The major  Tadio  isetope in

the  body was  found 3h after  administration  in the
epiderrnal  tissues(with carapace),  and  after  72h in the

hepatopancreas, The  epidermal  isetope was  found to
be comprised  of3dhE,E,20E,3epi-E,3-epi-20E,polar

ecdysteroids  and  conj  ugates  etc..  Ecdysteroids' were

separated  frorn the conjugates'  by enzymatic  digestion

(Helix pomatia ). Ovr results  concluded  that 3dhE  is
the intimate precursor of E and  results in the produc-
tion ef  20E in P, Clarkii.
1)  H.Sonobc, M.Kambu,  K,Ohta, M.Ikcda and  Y.Naya,

Erperienria, 47, 948(1991).


