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RESPONSES  OF  TERMINAL  ABDOMINAL  GANGI  ION  XFLRONg  TO  MFCHANICAL  STIMUL4TIOrw  OB  IHE  CEptIrALIA  IN  THE  1(ALE  CRICKFT
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    The rnale  cnckct  suitches  beha-or trom Lourtship  to aggression  as  soen  as iL  exLrudes  Lhe Kpeimarophore  dunng  Lopulation  This  changc  dees not  depend upon
feedback from the penphery as  di result  ot  copu]atory  aLts  but upon  thL dLtixahon  or  the neural  urLuit  m  the terminal  abdeminat  ganghon  CTAG) responbTble  for dorsd]
pouLh  LontraLtion  undertymg  spermitophore  extrusion Intrace11ular recordmg  frem TACJ neurons  indicatcd that man}  nLurons  mLtudmg  asLendmg  efferent  and  local
ones  responded  to mechamcat  stimulation  of  sensilla on  the epiphallus  pouch and  or  cercus -hile some  neuions  specificLlly responded  to th it of  sensitTa  msidc  the

cpiphdllus unth  the model  ot  the  temale  copulatory  papilla The  latter group -as  found te haic dcndrmL arbo-zdtions  m  Lhe ldteidlmost region  of  the TAG  where  the

axons  of  dfferent  neuiens  mnervatmg  the epiphalliL  sensilTa tenninate

CENITALIA  CLEANINC  BEHAVIOR  IN  THE  MAIF  CRICKFT

Mikihiko Kumashire Masaki Sakai
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    The ge"itaha ofthe  male  LnLket  Gr)l1us bimacutatug ig houged in  the gubgentat  plate The dorsil pouch  md  }cntral  lebes seri  mg  as  d  mould  for Lhe spermatophore

in the subgenital phtc arc  to bL stdinLd  xvLh  toreign substanLes  such  as  debns of  the hperrnatophore  material  feces dusts and  so  on  partieuldrly xvhilL  iL is opened  dufing
copulauon  and  spermatophore  preparation  Fxperiments were  LnnduLted  on  melles  w]th  the inside  oC the subgemtal  plate (median pouch) soiled vvith  a bmall dLbns
Videe recordmg  mdicatcd  that rt utas  moved  to the penpheral part of  the median  pouch hN the charactenstiL  me-ement  of  the medidn  pouch to bc taken  mto  a  small

pocket located in the antero  Iateral corner  of  the medHn  pouch CKum ishiro dnd  Sakdi 2De 1) -ithm  Ze  min  The  vurgical  remoi  a] of  the media  pouch caused  defeLts in
the shape  of  Lhe spermatophere  These regLLItg  gnggegt  that the median  poueh  plays a  rolc  in  terrmng the normal  shdpe  of  the sperrpatopltore  ya  keeping  the  median

pouLh  LILdn

COLLISION  SE]SITIfpE NEURONS  CODF  A THR)SHOLD  SIZE  Ob  RETINAL  IMAGE  IN THE  OPTIC  TECTUM  OF  THE  BUIIFROGS  CRAAA
caIZESBELdAF4)
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    ThL  optiL  kcturn (OT) of the frog prmides the rna]n  interface  for afferent  retinal  messages  and  efferent  metor  comrnands  In the present study  "e  tocused on
"hether  there is a  specific  dass ef  tcLtal Lclls  wuhiLh  rLspond  belecUvely  to ob]eLts movng  on  a  direct co]hsion  eourse  to-ards  the frogs With mutti cleLtredL dnd  single
clectrode  methods  eolhsion  sensinve  neurons  -ere  feund m  OT  bi = S6) and  the respense  LharaLter]gucg  -ere  turther examined  usmg  computer  gr tphiLs  to modet

toommg  stimuh  These colhsion  sensitive  neurons  pos-eshed  smd]ILr  reLcptiNL  fiLld (RF} thdn those reported  m  pigeen and  tocust and  they can  not  be trlggcred with  d

]oommg  obJecl  unless  the foLus of  expansion  ofthe  image  is located at the center  ot  RF  Maximum  rcsponHc  tLt-]ti  oLLurred  vLhen  the approaching  objeLt had reached  d

specific vJsual  angle (e =  t4 60 ± 3 40 n=  l6) whiLh  is idLntiLa]  vuith  the  bLhwiordita Thus -e  propose that these neurons  compute  the time at  vvhLLh  Hsual  angTe  of  an

appro  iLhing  oh]ect rea"hes  a  spe"fic ialue This information  m  iy be used  to mitiate an  a}oidance  behdiior -hcn  the frog ib IdLing to approaching  looming objects

COURTSHIP,  AN  OIDANCE  AND  AGGRESStN  E  BEHAN  IORS  WERE  1rv 1RODU(  I D  B}  DIFFFRFtwT  C OMPONENTg  OF  CUTICLLAR  PHZROilOrwES
IN  MALE  CRICKET  CR  }ILLbS  BRIfACULATtS
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    MaLe cnckets  Lontact  ot]ier  LriLkcts  "ith  thur anLLnna  a"d  reLogniLe  the distmction of  sexes  bv Lhemicat  substances  eatled cutlcular pheremones on  thc suitdce  of

the  LnLket  body Male Lnckets  respond  courtship  behavor to temdle pheronioncs  and  anoidanLL  or  dggrevs-e  beh rviors  to male  pheromones  Here "e  miestigated  to

identTfy  the Lomponents  of  LuhLutar  phLrornonLs  usmg  gas hquid chromatogriphv  Male cutiLular pheromone contaTned  unsaturated  hidroL irbons  morL  than  tunale

pheromones Behauoral obserNation  ievealed  that saturated  hydrocdrbons from both bcxcs  muedutLd  Leurtbhip  behavior in male  crickets and  unsaturated

h)droLdibeih mtreduLed  dvoldance  behawor Aggressiie  behawor was  not  eioked  bx lhe  hydrocdrbons The  iol  iulc  substanLcs  from ma]L  Lrickets  v-ere  collected  blr
absorption  on  Portpdk Q  dnd  reLoiered  froin the absorbent  using  ether The Nolatile  substinLeg  introduced  aggreggive  behwior in  male  crickets  Our  results  indiLate  thnt
Lutieutar  pheromone Tn criLket  Lonsi-t  ot  3 LomponLnts  LhdL tre  satuHLed  hydrocarbens unbaturited  hydrocarbons and  iot]tile  substanceb  that TntroduLL  LourLvhip

ayoid  inLe ind  iggressive behavors respecti}ely

ATTFMPT  TO  MAP  THE  HONEI  BEE  BRAIN  RE(.10NS  INYObLD  IN 1HL  DANCE  LANGt  4GE  BI USING  THF  IMMFDI4TF  EARLI  (,ENE
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    ThL honelrbcL cm  transmit the locauon ot  tood to their nest  mates  by usmg  the ddnce language Tn  identify  Lhe br Lin regTonv  mioTiLd  m  the dance language vLe

hme  been tr)mg  to devetop an  experimentat  sistcm  to mip  thL aLUsL  rtg]onb  ]m  thL honLybee brain using  an  immediate  etirls  gene "hich  is expressed  m  rebponsL  to

neuriT  excitat]on Tn the present gtud} -e  "ill report the structural md  expression  anaT)sis ofa  nosLhminLdiatL  ta] l) genc termed  kakmu  cDNA  cloning  suggested

th tt kakttsei mdv  funLtion ds  a  nen  Loding  RNA  in iitu  h}bridiiatinn reiealed  that the expreggton  of  kaku"et -as  induced  m  the rnushieem  boies dnd  epUL  Jebes oi  the

hDnc)hcc  brdin dttcr  d-dki"g  fr{]m thL aneslhLtiLdtmn  suggestmg  that  kakusa can  be "sed  as  a  neurdl  excitation  maker  Ln  the hone}bec brdin

CONSOLIDATION  OF LONG  TERM  MFMORY  BY  ONF TRIAI CTA  LE4RNIN(,  Itw LYMtyAEA
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    The  pond snail  lvltinaLtt stagnalrs  acquires  Lnnd]tioned  ti"e  aiersion  (C'tA) and  mtmlims  LhL long tLrm  mLmory  In the t}pical laboiator} sJtuition  C1A
rcquircs  IO pdJringb of  ]n  tppLtiUiL  LendiLienal  bhniuTus  (CS eg  suLrose)"ith  an  aversi}e  uncond]tional  stnnulus  (US eg  potassium Lhteridc)  In thL prLwnL studfr
-e  eximmed  "hether  CTA  can  be formed b} one  trial lcdining m  sndils  WL  sheLv  thaL a smglL  pamng  oi the CS and  LJS results in LTA  that pergists for one  "cckm

mere  Lhan 30%  of snalls studied  Thlsmav  be amore  behaviorlll} relcivant  tinding s  in  thc sn  "ls  ntturdl  eniiieninent  thel -outd  noL  JikeTv enLounLer  1O ptell  timed
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 4ND  PHYSIOLO(,ICAL  CHARACILRISIICS OB PRE ryGI INTERXELRON  INIOLVED  IN CEXTRAL  COMPFNSAT[ON  O)
EYESTALK  POSTURF  OF  CRAYFISH

Kenichi FuJisa"a Masakazu  Takahata
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    When  a btatelJth is remoLed  unilaterLlly  in  Lral]fish  Lhe "egtilk  pesLurL beLomLs  biTalLrallv asxmmctricnl  m  the upright  bodlr position but restores  the biTiteral
"mmctry  in H:sa  il -eekh  This LenLral  compensation  pi ocess  mi  o]ives  changes  in  both the passiye membranc  propcitics of  md  s-  ndptiL  inpuL  Lo LhL nc]nspiking  gtant
mtcincurons  (NGIs> thdt drL  prLs}naptiL to L)Lstalk  moto]eurons  Using simLtltaneous  intracellular  reLording  and  staimng  techniques  "c  idcntifiLd  spikimg  and

nonsplklng  mterncurons  that arc presNnaptic to )NCjls The  l neuion  one  of nonspikmg  leLal inlerneurens  had  itg soma  in the dorgat antcnor  clustcr  tn  the

pioteLerebrum and  extended  its neumtes  ente  the NGI  cluster  Tt made  gradcd  K)  iiaptTL  trdnsmittion te thL N(]1 TheT  neuTon  had its soma  in  the anterior  cluster  m  thc
proLoLerebrum and  exlended  iLs neuntes  to the intenor  media]  piotocerebril neurepile  and  parotfacton lobe in  thc dcutoLLrebrum on  beth sides  TL generated spikes
and  made  po]ysynaptic  excitaton  connection  ivith  NCJIs Ihe result  suggests that thcsc mtcrncurons  arc mvolNcd  ln the central eompensation  of eiegtalk posture

WHERE  IS RESPONSIBLZ  FOR  THE  AL4RNI  PHEROIIONk  PRO(  tsSSING IN  THF  ANT  BRAIN,
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    PhLromonLb  are LnhLal  to Lolonial  behrixiors m  gocial  inseLts  Alarm pheromones foi example  allou  colon)  menibers  to mLrcdsc  dkrtnehs  oi  mdiv]duals  and

ekoke  defensi}e beht"or to-ard  possible sourLe  of  danger 1berefore dn11Nsi-  or  brain mechanigmg  ot guch  pheromone proccsgmg "ill pre-de cues for better
understanding  dbout  soetal  bcha"orb In this btudv  x-c found th it t-o  kinds or  tl trm  pheremones formiL aad  and  undecane  ei  oke  different behaviord] responscs

Llusion  and  attriLtion respecriiely m  the ant  Cnmponotus  obsLuripes  We  made  suceessfuhntrace11uldr reLordings  and  gubseguenL  Luufer  lrellov- fi11s from 160 neuions
m  the brains ofants  We  found man)  neurons  in  the protocercbrum mclud]ng  thc niushroom  bodies respond  to alarm  pherornones  ln the antenndl  lobe we  identafiLd
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