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FLUORESCENCE  EMISSION  Ipt SEA  LRCHIN  EMBRYOS,  LARVAE  AND  ADULTS
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    We  have  found that strong  fiuoreseenee emission  eocurred  in sea urchin  larvae whcn  ]rradiated  with  U  (330 38S nm)  or  BV  (400 44D  nm)  or  B (450 480 nm)

exentaUon  hght (EXL) under  d  fiuorescenoe microscope  EXL  irradiauon  first broke red granutes m  the pigrnent ceils, releasmg  green or  blue fiuoresDent substdnoe(s)  mto
the cytoplasm  ofthe  ptgment  cells  then the entire  pigment cells  emit  strong  fluoreseenee With pro]enged EXL  irradiation  the  pigrnent cell  itself  bursted dispersmg the
fiuorescent substanceCs)  into  the body ca-ty  or seawater  Cells that can  emit  such  fiuoresoenoe first elppeared  at  the  late btastu]a stage  proltferated with  develepment,
and   changed  mto  the red  pigmented cells  Sinlllar fluorescence ernlsslon was  observed  m  the embryes  laTvae and  adults  of  Chv?easter Jav]enicus HbmJcentrotus
puichernmus  Anthociclari! eragsfsptna  Pseudocentrous depressus Trrpneustesgranlia Tbxopnetrstesptieelus Peronetlajaponiea Echtnometra sp  and  Atlrteijpeus  manni

of  which  C  japonrcus tarvae displayed the strongest  fluorescenee
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    Echinoderm ldr}ae show  remarkab]e  morphotoglca]  vana"on  Echmoid  dnd  ophiuroid  show  pluteus larvae vvith wel] developed ske]eton  The larvae of  cnnoid  and
holothurian also  have spicules  a]though  they remam  as  smal1  partacles Starfish Larvae do  not  form any  $picules  In ech]noid  larvae Ets directly actsvate  expression  of  a

spicule  matmx  protein SM50  Its expression  is restncted  to the skeletgenic pnmarv  mesenchyme  ce]ls In this study  We  asked  whether  absenoe  of  spicu]es m  starfish

larvae ]s due to lack of  Ets expression  m  ldrval stage  or  Iack of  gene interaction  between Ets and  SM50  We  mvestigated  expression  ef  the Ets durmg  embryogenesis  of
starfish ATtennapecnnijera Ap EtsexpTess]on is restricted  to the vegetal  regtonofblastula  archenteTon  ofgastru]a  and  mesenchymal  ce]ls of bipmnama We  suggest  Ap
Ets has the function as the gastrulation and  different]ation of migratmg  mesodermal  cells We  are  now  ]nyestigating  ins  olvement  of  Ets in ophiuroid  larval skeletogenesss
Tllese ana]yses  will  reveai  evolutionary  history of  tarval skeleton  in echinoderm  and  its molecutar  evolutionary  background

LARVAL  DEVELOPMENT  AND  GENETIC  DETEorION  OF  ECHINODERM  HYBRIDS  USING  RAPD-PCR  TECHNIQUE
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    Komatsu  and  Chimurd  {2oo1) reported  that embryos  from six  hybnd  crosses  had metamorphosed  into1uvemles  These mcluded  the ]nterclass  cross  between the hed
urchin  Hemicentrotus puichernmus which  has a pluteus larva and  the  seastar AsteruLs anturensis  whtch  has a bipmnana  larva followed by a brachiolana Crosses were
also  made  between two  congenenc  species  of  seastars  with  difTerent mode  ofdevelepment  Astropecten scopanus  wLth  d  feedmg  bipmndria but no  brachioldnd stage,  and

A latesptnosus w]th  a non  feedmg barrel shaped  larva RAPD  analysig was  used  to determine whether  mix]ng  ofgenomes  had oocurred  m  the hybnds  Juvemles of
eongeneric  crosses  shared  RAPD  bands -tth  both parents, but the cross  class hybnds showed  only  maternal  bands RAPD  analysis is seen  to be efTective for the study  of
echmoderm  hybrtds Further genetic and  deve]opmenta] studies  wM  be necessary  te determine whTch  cross  class and  congenenc  hybnd ernbryos  cornp]ete
metamorphosis
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    Thts study  attempts  to shed  some  hght on  the possible effects  of  high gra"ty envtonments  on  deveToping tddpoles  Raua  r"gesa  tadpo]es  ra]sed in  5G were  delayed
in developrnent 1S days after the beginning of  treatment  As the  ddys went  by their development became stnkrngly  retarded  and  finally all tadpoles  failed to undergo
metamorphosis  leG  reared  tadpoles were  alt retarded  m  development after day T5 and  by day 45 roughly  half the tadpoles  hdd diecl In the cdse  of  Bembuia  enentalas,

there were  no  marked  differenoes between 5G tadpoles  and  untreated  eontro[s  with  respect  to developmental rate arid metdrnorphosis  At leG B enentalis  tadpoles
beginnmg  treatment  at stage X  were  retarded  m  development and  only  14%  of  them  completed  metdmorphosis  For  tadpoles  begmning treatment  dt stage  XII however,
a  stnkmg  mcrease  in  the nurnber  of  rnetamorphosed  ftogs was  noted  Xlenopus laevts tadpoles at SG  were  all poorl} deeveloped by day 20 They  showed  no  subsquent

growth and  fa!led to metamorphose  1OG  tadpoles  showed  mcomplete  development after  ddy 20 and  by day SO only  half of  the tadpoles  survived

CABAERGIC  INHIBITORY  INNERVATION  OF  THE  LATERAL  HEART  IN  THE  EARTHVVORM,  AMY]VTIMS  SP
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    Anterograde peristaltic movements  orAgmate  at the postenor end  of  the dorsal vesset  to push hemolyrnph antemer]y  Amynthas sp  possesses four bildtera] paiTs of
the lateral hearts (LHs) in  the 10th to 13th body  segments  Myogenie beatg of the LHs  convey  hemolymph from the  dorsal vessel  and  the supramtestina!  vessel  to the
ventral  vcssel  One  of  nerves  which  emerge  from the  3rd reot  of  the  segmental  gangl]on m  each  or  the 10th to 13th body segments  clltcrs  the musculdr  intersegmcntal

septum  Sorne of  branehes extendmg  from the nerve  mnervate  the LH  Stirnuli apphed  to the neTve  ]nduced  accelerat]on  dnd  mhibition  ofthe  LH  The  results  suggest  that
the LH  mtiy  receive  dual mnervation  from the nerve  Inhibitory ]unction potentials (UPs) were  recorded  from LH  muscle  cells m  a  one  to one  manneT  in response  to
btimuh  applied  to the nerve  A  tram ofIJPs  mduoed  by stimuh  at more  than  ] Hz  showea  facihtation and  summat]on  When  GABA  was  apphed  to the  LH  cardidc  arrest

oocurred  A  GABAergsc  antagonist  bicuculme blocked IJPs  evoked  by stimula"on  of  the nerve  GABA  may  be a candidate  neurotransmitter  for mhibitory  axons
!nnnervanng  the  LH

PACEMAKER  MECHANISMS  OF  THE  HEARTBEAT  IN  THE  ISOPOD  CRUSTACEAN  PORewLLIO  SCABER
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    The heart is regulated  in situ by nerves  and  neurohormons  from the central nervous  system  However  we  found that the  heart isolated  from adults  of  the land
Lsepod  Porcelito scaber  exhibits  changes  in  beat frequency by  applicauon  of  hght To  analyze  the responses  ofthe  isolated  heart to  hght we  firsl examined  the  pacemaker
mechamgms  of  the heaTtbedt in adult  ofP  scaber  -ith  electrophysioloigrcal  methods  Bemg  different from the results  of  a  previous work  (m P  dilatatus Delaleu et  al

1972) the heart did not  stop  beatmg by application  of  tetrodotoxin Moreover thc rcbults  ofcurrent  ]nyoction  into  the  cdrdiac  muscle  revealed  thdt though  the  cardiac

muscle  has properties of  endgenous  osci]lator  the adult  heart is fundamentaly neurogemc  with  the cardtac  ganglion acting  as a pnmary  pacemaker This type of  cardiac

pacemaker system  is very  slmllar to that ofthe  httoral lsopod  Ligia exotica  The  resuLts  suggest  that the 1ight changes  the  beat frequency of  the  adult  heart ef  P  vcaber  by
afTecting  the cardidc  gdnghon

IDENTIFICAIION  Ob CARDIOREGULATORY  NEURONS  IN THE  THORACIC  GANCLION  OF  BOMB}LX  MORI
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    The dorsal vessel (aorta and  heart) is  innervated  by four pairs of  nerves  in  BombJx  mori  One  of  the four pairs is  a pair of  branches of  the dersal nerve  extendmg

from the lst dbdominal  ganghon  The branch may  contdin  doDelerator  axong  for the  anteTograde  heartbeat (Ai and  Kuwasawa  1995) No  branch extended  from the
dorsal nerve  to the  dor3a] vessel  {a]ary nerve  1) !n  larvae and  adults  of  Manduca  Sexta (Davrs et  at  200t) ln this study  we  adopted  techmques  of  axonal  back and

forward filhng to trace the nerve  between the central nervous  system  and  the dorhal vessel  The  nerve  to  the doTsa] vesse1  was  back fi11ed with  rhoddm]ne  dextran at thc
proximal cut stump  We  ident]fied  three neuronal  sornata  in the 3rd thoracic ganghon  The  nerve  to the dorsal vessel wds  forwdrd fi]led with  rhoddmme  dextran at the
distal cut  stump  We  found that Ihe nerve  bifurcated ante"orty  alld  poste"orty on  the dorsal vesse]  Just at  the site  where  the nerve  entered  the dersal vesse]  The  branch
rllnning  postenor}y may  contam  d cardioaocelerator  axon  which  reaches  the end  of the heart Tlie function of  the axon  runnmg  antenor]y  remams  te be examined

PHASE  SHIFTS  INDUCED  BY  LONG.DAY  PULSES  IN  THE  CIRCANNUAL  PUPATION  RHYTHM  OF  ANIIEO{EIVUS  PtERBASCI

Tomovosi  Nisimurd Hideltaru Numata
Department  of  Bie and  Geosae]ces Graduate SchDol ofScience  Osaka  City Un]versity Osaka 558 gSgS Japan

    The vaned  carpet  beetle Anthrenus verbasci  shows  a  eirLannual  pupat!on rh}thm  and  phase shifts  are  Lnduced  by photoperiod changes  {Ntsimura and  Numata
2001) In the p[esent studlr  larvde kept under  a  constant  short  day photoper]od were  exposed  to a  long day photopened  fer 4 weeks  at 200C Aitheuglt an  expesure  to a
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