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    ExtrioLular photorespezsbe neurons  lp orlp 1 m  the Onthidt"m gallglJon rcbpond  to tight with a hyperp[]]dnLing receptor  potent]dl TT]e e]eLLncal Louphng  ot Ip 21Ip 1

Lclls  shewed  thdt caLh  of  beating or  burgung dscharges s  transmitted synchronously  along both the axonal  hranchings The Ip 2tlp 1 cells  functaomng as  interneurons  vvere  also
rnozoneurons  mnersatmg  the pfleumobteme with  pulmenary selL We  alse  suggested  LhdL their hyperpuldnting phvLoresponses play a rote  in  depressmg the synaptaL  transilllsslon

and  in diminLghing more  the fo]lowmg revpiratory  bchdNior On the other  hand On(hidtum dre  mterkdal  nnd  amphibian  mollusLs  Thus at lo- tide animals open  the pneumostome
to  begrn an  aenal  resplrataon  The  present study  suggests  that Ip 2flp 1 ce]lg  are  possib]e candLdatei  m  generating the abnvc  derLdl  respLratTDn  behauor

THE  SMALL  TYPE  KENYON  CELLS  ARE  ALTIVE  IN THE  BRAIN  Ob  DArvCLR  HONEYBhhS
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    The honeybee can  transmit the intormation  reg  vding  the locdtion of  tuod sourLL  tu thLir nLst matcs  using  thL dancL Lommanitalion  With the alm  to ldentlfy braln reglong
involycd  in thc ddnLe Lommun]Lation  we  prevously deieloped an  expenmental  system  to identsfy  actsve  regions  m  the holleybee brain by detecting the expression  of  a  noNet

immediate  early gene kakuset as a marker  for neural exutataon in the prescnt study wc  Lxammcd  thc  expre"]on  paLlerns of  imlause"n  the bTainv of  nurse  bees dancers or

fo11owers With  quanutatlve analysls  larger number  of  signals  "as  deteeted in  thc dancer brain espccially  in  the srnal1  type Kellyon cells  in  the inushroom  bodies These results

strDngly  suggest  that the acinvriy  of  small  type  Kenyon  cells  is  elevated  dunng dance behavior Although the role  of  the small  type Kenlron eells  in  neurat  prncessing iK stil]

obscure  they are  prnyected by antennal  and  optic  lobes dnd  constLtute  a  Lomplex  neural  LirLu]t  with  the extensive  TeLarrent  inputs  Thus the small typc KLn} on  eells may  par
tacipate in the higher ncural proLe"mg vghiLh is required  foT construclion  and  representation  ot the dancing behavior

DEVELOPMENTOFANOVELgMALLTELEMETRYSYSTEMFORACQUISITIONANI)STIMULATIONUSIrgC.ELELTROMAGNETILINDUCTION
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    In order  to kuow neural  mechanisms  from sensory  reception  to behavior in  amiidls  under  fu e  LonditionH  vve  dcNc]epcd d  yndl]  tetLmetry Hysttm  for dLquisiLion  ot phys
ielogiLal  sigudls  dnd  e]eLtnLat  stirnulaLion  The te]emeter we]ghg  only  O S g vvhich  is 1ight enough  to load on  a large size  msect  We  supplied  power  ter the telemeter by elee

tromdgnetLc induLtLon  extcrnd]ly  thLrLtorL the telemetcr has no  battenes and  is suitable for long term  recording and  stimutatson Por evaluation of the system  we  guniu]ated

the fo entral  nerve  cord  of  a  qulescent hawkmoth (Ag)rug convolvuli)  and  acquired  Lnduced  muscle  potentidls th it dssoLidtcd  wuli  wmg  tldppmg Wt  drL  now  applymg  thls systern
to freely movmg  mseLts  (silkmoths hawkmoths  and  cnLkets)  for de-eloplng  thlg gystem  as a  useful  technique in nellroseience  gupperted  by  PROBRAIN

IDLNTIFICATION  AND  LOCALIZATION  OF  VISUAL  PIGMENT  O?glN  mRNAs  IN THE  EYE  OF  THE  PALE  GRASS  BLUE  ZIZEERL4  muII4
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    We  in]t]ated  a  rnolecular  biological analysis  in order  to elucidate  the distnbutaon of  spectral  photoreceptors in the eye  of  a  fiovger -siting  Pale grasb blue hieena nuatha

We  identified three mRNAs  eaLh entodmg  -sual  pigment opsin of UV (ZmUV) blue (ZmB) or  ]ong waNelength  (ZmL) absorbing  type by RT  PCR  We  localized these
rnR)"As  in the retinal tassue b) in situ hybridizataon Thc labeling pattcrn "ith  thc prebe gpecitically h} bmdi7e tn the ZmUV  inRNA  (UV probe) yLelded three types of  omm  Ltidn

type 1 with  a  single  labeted cell  type ll witb  two  labeJed ce]1g  and  type III vifith no  ]abeted cel]s  ThLs pdttern wds  d]so  L]cdr  in  thL ]dbchng with  the B probL  buL m  a  compenhatory

mdnncr  Thc  L  probL  lab:led 6 phetoieLepLors m  all typeb  of  ommaudia  The  labeling pattern is found to  be basica]]y garne  in  other  flower vJsiting  inseets  tneludLng  butterf1ies
and  bees Some  ot  the emmatidta  ot  71teera bear deep red  pigmentation  iround  the Th ibdom  whiLh  seems  to funLtaon as red  Lotur  filter for the ommdindid  The sp-tral scnsitavlty
ot Zmh  contaimng  photoreceptors mdy  thus be poLyrmerphiL beLdubc  of  the filtenng cffoLL  of Lhe Ted  pigment

DLVLLOP)llyrvT  Ob  ADULI  COMIiOUND  EYE  IN THE  BUTTERFLY  PAPILIO  XUTHUS

OTomoyukr Iwanuga Motohiro Wakakuwa  Michiyo Kinoshita Kenture Arikdwa
En"ronmenta] BLovLienLcs Intcmndtiondl Grdduate SLhool of  Arts dnd  ScienLes Yokohama Cit) Umverbity Kanazawa ku Yokohama Kanagawa 236 e027 Japan

    The  Lompounti  eye  of  lhe gvvatlopttail  butterfly l'apilro xuth"s  is  composed  of  three types of  otnmaudia  each  contammg  differellt set ef  spectral  phetoreceptors Hovv drc
the di±terent ornmatidia  tormed  m  the pupa' Here  we  first studied  the stmLtuTdl  Lhdnge  of  the eye  dunng the pupat gtage  whiLh  hgted for 10 dayg and  d-ided the procesg mto
three phases ln the phase  I <day 1 3) the cells  form clusteis  eorrespondLmg  to the ommatLdLd  but Lel]  types Lould  not  bL idcntihcd  In the phasell(day 4 6) preLurboi Lells  of

phutoreLepters pigment Lelis  and  lens Lould  bL idcntrfiLd  h]stological1) Thc  ommatldea  rapldly  elongate  dunng  the phaselTICday 7 1O) We  next  pertornied RT  PCR  to detect

thxe mRtsA  of  visua]  pigment  opsins  (PxUV PxB  PxLl 3) in the template pelyA  RNAs  extracted  frem the pupal eyeh  of different days after pupataen PxUV  and  B  "erc  detected
already  m  the 1 day pupae but Pxi ] 2 dnd  3 wcrL  dctected dd} 6 2 dnd  4 respeLltvc]y  We  ]dentitied  Lhe photoreceptor pTecursors that express  these epsm  mRNAs  by hrs
tologicil in situ hybndrzation and  feund that three orrunatrdial t}pcg eould be recogn]7cd en day 6 and  the] the ommatidia  elonJate  to mitLLre

POLARIZATIONDISCRIMINATIONINFORACINCPAPILIOBUTTERFLIES
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    Compound  eye  photoreceptors of  mnny  msects  are  potafi7ation sensrtINe  KeJber reperted  that Papdldo butterfideg gee  difference in  po]artzatien angle  ag  dittcrencc in  color

vghen  laying eggs  We  tested whcthcr  thLs  holds dlso  for terdgmg  Pdpil]o or  not  We  trained  Pripilio to teed en  suLrobe  solution  in  front of  an  unpolanzed  CUP) red  Lght The
butterfiiLs vvcrc  then su)vected  to three unrewarded  dllal choice  tegtg In tegt 1 vve  presented two  UP  red  1ights one  with  ditferent mtensines  the butterf1ies al-ays  Lhese  one
with  stmnger  mtenEity  ln tcst Z we  prebentcd a  UP  rcd  d]d  d  hervontally or  vertiLd]ly  pt)]dnLed red  hghL and  we  changed  the mtensity  ot  the LP  red  The butterflies challged

their geleLtion dependmg on  the mtensity of the UP  red In test 3 we  presented UP  red whose  intensity was  changed  -ith  an  UP  bluc cir green 1ight Hcrc thc butteMiLs dlways
Lhose  the trainmg  Loler  Judgmg  from these results  we  Lunduded  thaL feedlng Papiho  butterny reLognize  the difference m  pelarizanon angle  as  the ditferenee m  mtcnsity  but
not  as  cotor  dLfferenLe

DINLRhN  I SIAGES  O) MLMORY  FORMATION  IN FEMALE  CRTCKET  FIGHTING
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    Isolated female Lnekets  engage  mto  agonistic  ]nteraetions  which  foUow a very  stereot)ped  behavour pattern and  dedl the eKtahlLshmcnt  ot  d  de]nmant suberdmdLL  reld

tionship Atter an initial enLeunter subordinate indiyidLials ferm a bhort term mernery  ef lobs wuhiLh lasts for about 15 30 nunutes  ff subordinatL indi"duals  "eTe  taced "ith

thc sdmL  epptmLnt  for a  seLond  time vviLhin  [his interval  they predominantl}  responded  with  aNoidance  Withm one  hour after  the mmal  tight mdividuals  ful1] recoNered  theJr
aggrcssne  motisauen  He-eier  tvifo hours  atter  the first encountei  -e  obseived  d  sudden  relapse  mte  aveidance  behavour Us]ng  variuLig  d]flerenl tooig we  mNestagated  the
mechanisms  undertymg  these different stages  of  memory  formation

EFFF(.TS  OF  DOPAMINER(  It  A(.ENTg  ON  IMPULSIVIIY  AND  IN  1RACEREBRAL  MONOAMINES  IN  THE  DOMESTIC  CHICK
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    Ferule Lhlcken  eggs  vifere  treated tn oLo  pnor  to tncllbation  with  catechn]iminergLc  neurotoxin  6 hydroxydopdrnine  (6 OHDA)  Tl]e hatLhed LhiLks  -ere  "udntrfied thelr

spontaneous  motor  actiuties  ell days 3 l4 posthatLh and  thcir impulyymes  un  days 6 1e posthatch ThL LontLnts  of  intraLerehra]  monoam]nes  were  quantitatrNely estimated  by
imniunohisLochemiLal  and  HPLC  anal}ges FurtheTrnore some  ot chicks -ere  ingeLted inrmperitoneally wnh  doparndnergic precurser L dih)drox}phenlrtalamite (I DOPA)  on

days 9 te pesthatch and  the efieets  were  examLned  The spontaneous  rnc}tor  aLt]uty  and  impLLIsiuty  -ere  signrfILantly  enhanced  ln  6 OHDA  treated ehlekg  as  compared  vvlth

Lontunls  The  Lontents  ot  intrdLcrcbrdl  depdmmc  {DA) -LrL  ygmtkantl]  lehser m  thc 6 OHDA  treated ammals  than those m  Lontrols  at  lust before hatclllng (Day 1S embryn)

The enhanLed  impulsbities  m  6 OHDA  treated LhiLks  -ere  suppressed  after  L DOPA  treatments and  their Tntracerebral  DA  contents  were  approximatLly  the samL  levLl as those
of  6 OHDA  LLntredted  Lentruls  These  rebults  suggested  thdt intraLerebral  dopamme  was  m-eLvLd  m  the inh]bitory  control  of  rmpulsiuty  in  domesuc chiLk
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