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ACTINITIES  OF  DES(  ENDING  twEURONS  OBSERYED  DURING  CRICKET  WALKING

Hir[}vuki TLkuvvad Mas  Lmkhi  Kanoui
iDepartment

 ofBiolog}  and  Eirth Sciences bacult) of  Suence Ehirne Um}ersity Matsuyama  790 SS77 japan

    Descendmg  neuraT pathwalrs lhat camy  an etierenee copy  signal of  vvalkmg  were  mvestigated  m  crickets to }erifts our  hypothesis that this signaa ib essential fer
behavioral eompLnsauon  attcr  unilateral  cercal  ablatron  Neural actintics  vvLrL  rLcordcd  from conncLtiNLb  of  a tLthered -alking  LriLket  by an  extraLelter  reLerdmg

During the cricket  -dlkmg  rh)thmicai  bursts of  descending neuroni  were  obser}ed  Pre-ous  studies  ha}e shovlen  thar the walk]ng  velocit)  -as  encoded  into  the burst

trequenc) of degcending neurong  and  the taming  ang]e -ag  encoded  into Lhe dinlrrenLe between the burst numbers  ef  the ueurens  runnmg  m  the right  dnd  left
connectives  ln the present btudy  everlr  cnLket  motien  before and  a  after  the start  ofwa]kmg  ana  thc CRT  of  in  os"11osLope  LhaL divpldvng LhL vignals  rcLorded  from
dLsLLnding "euions  wcrc  sTmultdncousl)  reLordcd  on  d  vidco  tapc to cldrTt)  the relatJonshTp  bet"een the timing  ot  onset  of  neural  bursts and  the start  of  bod} motion  In
eLer}  c ise  the bursts ot  descendmg neurons  preceded  to dn}  motion  ot  the bod} Thib result  strenglv  suggcsts  thnt the bursts oi  descLndmg nLurong  aiL  noL  LiusLd  bi a
6df  stimutatien durmg s- ]lking

AIR C(  RRFNT  SFNSORI  SYSIFM  IN TWO  (RICKLI  gPECIES

Miyuki Na-ae  ALsuko Konishi MasamiLhi Kanou
Department ofBiotogv  and  Earth Scienees Faeuttv of  Suence Ehime Umversit] Matsuvama  79C) S577 Jdpall

    For thL first stcp  to cxplorc  -hcthcr  thcre dre  dn)  differcnces in  the function ofcercus  to GI system  and  "md  ei  oked  escape  behaiior between tvipo different Lncket

spe"eg  morphology  ot  cerci  and  cercaT  tilitorm hairs -ere  inxegt]gited  }n  (i-ilod"  ygiilatus  and  Go  Vus bimafuiatus Although Lhe averaged  bod} sze  ef  e  sigiUatus

-as  stnatler than thtt ef  a  bunacuiatus C, sTsiliatus possessed targer Lerci  and  lengei LeiLa]  fihform hairs than  G hvnaattatus As iL has bten reporkd  Lhdt LhL yiL  ot d

Lul]Lular  vLruLLuiL  ora  mLLhanorLLLptor  hdir is LToyLIy  rclatcd  to its nicLhaniL  il propertieb tlte Lercal  sensor}  svstem  ot  the two  species  "ere  supposed  to sho-  diffeient
senbTti-ty  to in  dn  turrent  gtJmulus  In order  to explore  this ph}siologrcal properties ot  giant mternLurons  (GIs) m  CJ stgtVattts  -LrL  m-cstigattd  b) an  inlracLTIuhr

reLordmg  MoHL GIb ]n G vgiVatus  bhovvLd  lo-Lr xLlouty  threbhotdh and  l]rgcr rchponsc  mdgnitudeb  to ] umdirectionat  air  cuirent  stimulus  th m  those obsened  in  G
bvnacuiatus It -  ]s albo  r-cdlcd  that the t"o  criLket  species  employed  different strategy  m  their "md  efooked  esLape  behawor

EFIIECT  OP  POPULATION  DLNSIIY  ON  CHEMOIAC1IC  RLSPOrvSE  1rv IHL  NENI4TODE  CAL,NORHABDITIS  ELEGA  S

TeLsuN L MaLsuurn Tikete gato TokumiL-u Wakabayashi R}uze Shingai
Department ofWelfare  ltngmeermg  Lacully  oC  Engmeermg  Lvvale UniversiLv Mor]oka  OPO  g5Sl japdn

    Chemotactic  response  magnitude  ot  the nenntode  Catnotitabditts eiugttns  to ehemiLnT  attraLtant  eorrelateg  nega"Nely  -]th  population densltv en  Lhe agsa) plate
suggesttng that the attractlon to chemicals  ot ttre nematode  ls inhibited  blr an  mcrease  m  the number  ofanimats  m  the attiaetant  area  ln order  to Lonfirm  the effect  of

pheromone on  chemotaxis  the Lhemotactic  behi"ors of  "ild  tvpe  N2  ammals  and  daf ?2 muLanLs  vvh]Lh  were  deiechve pherom[me produttion in  iLsponsL  to wtLu

soluble  sodium  Lhtondc  and  odorinL  diaLeL}1 "ere  Tnvestigelted  at foarious  popuhtion detisTtTeK ln N2  cLnimials  the chemotaxig  tndices it 90  niin ot assav fer lo-
populauons  (approximatelv 3C) animals  on  the plate) were  sign]fiLantly  h]ghei than  those for high populations  (approymatLh 1OO dm]md]s  on  LhL pl ite)  rLgdrdlLbb  et

attraLtanls  In da[ 22 mutdnts  thLrt -as  i]e HigniiiLdllt  dificrLnLc in  thc LhLmetaxis  mdiLes  for these attr  ietants  bet-een the low and  high populauon groups and  the

time Lourses of  the chernotaxis indices et both population greups "Lrc  almogt  thc samc  ThLge regu]tg suggegt  that the nematode  detectg nn  inLreage in the number  nf
amm  ils h) Ln  Tncrease  tn  eoneentrition  oi  pheromone

THE  CHARACTERISTIC  O)  PERIODICAL  DISIRIBU110N  Ob  1ECIAL  OLT?Ur  NEURONS  CONTROLLIN(.  PREY  OR]ENTIN{,  BFHAN  IOR  OF  THF
FROGHideki

 Nak  Lgm  L MaNu  g Lmeshimn  ghige)ukT HnnJo
Depaittnent ofBrfun  Science and  Engmeenng  Graduate School of  Life gLienLe and  gsgtems Fngineenng K)uKhu InsLiLutL or1LLheolog)  KiLtkyushu l.ukueka 8eS
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    "'L Lx  dni]nLd  bp  ]tidt dist llbution  of  teLtdt efferent  neurons  rel ]ted  to piev oiientmg  beha"or in  the frog Rana  cal"h"ana  Horserad]sh  perowdase or  neurol)iohn

wasiiljectedagretrogradetraLermzothenucleusofthemediallongntud]nalfasmculusandlheanL"odoisal"udLusmN]xoormxitroprLpa]atiensTdngLntH1scLtionsot

regtnl  middle  and  Laud  LT teL"1 reg]on  -ere  Lut  11 40ym  --ith  a  LrNostat  Fhe seLtiens  -ere  mcubtted  m  theAB  llRP complex  preccsscd  by thcmLthed ot Adams  and

counterstamed  Spahdl  auLoLorrclesnm  -as  Lomputed  to cxdmmc  the regul  tiLtv  of  thL dLstribution nf  1ibclcd cclls  Thc  icsults  sho"cd  that 1) tht tabtJLd output

nLuions  drL  LIdsyr]Ld  into  two  groups  (typL A  and  B) btsed on  theii cell bod} size  2) in  ekh  gioup  cell bodies cluster  together lli some  secuonb  and  stand  alone  m

others  ho-e}er tll of  Ehe cell  bodies sho-  chirtctensuc  periodical distnbunon 1) pcnodlcal dlstnbution of  t}pc A  neurons  sho-s  the same  inteiNal  thioughout  the

kLtum -h]IL Lh it et t}pe B ncuronb  tsho"h thc region  specific mter}  !ts We discuss the functiona] oigamzation  ofpre}  or]enting beha"or of  the tro.T based on  these
expellmentalresults

HIGHER  AUDtTORY  ARLAS  IN  THE  BRAIN  OF  BUD(.ERI(.ARS  {MELOPSITTACtSU-JD(  IATC  "  7FXK  IMNTUNORF  4CTB,ITY  IN  THE  4NTERIOR
]ELEN()PHALON
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    Thehigheraaditoi}areassuehasNCM(caudalmedialmdopalhurn)inLhLposkmortLiLnLcphalondrea"o"atedwithperceptionofmoa]esongmfemilesongbnds
and  parrots rn songbirds  iuditorl  informdtioii  -hiLh  ig  conveved  from NCM  to bi un  nuclei  m  the se ealled song  sistem  ls thought to bc ncccssary for song

perception and  or song  learnmg ln Lhe hudgcmgar a parrot bpLuLb  NCM  ib rcportcd  to h"e  in  mdirect  connection  -ith  nuclei  in  the song  system  On the other
hand auothu  highLr auditorlr  arcas  suLh  as  pab cfrontdl nidopalln]m)  m  the mterior  telencephilon  haLe direct Lonnection  -ith  i  nucleug  in  the gong  g}stem  NLC
(centnl nucleus  ot  thc latcial mdopallium}  suggesting  that thoge ireas  hai e tnore  ofa  reTe  for song  per¢eption  We  therefore ubed  immunoLytoLhemistny  for the protein
produLt  of  thc  TmmedJate  ctirl} gene  7FNK  <7enk} te rnNestigate  the role  of  NF  for song  perLeptaon  in  female budgengars 1 here "nb  no  bignificanL  difTbienLe beLween
song  sUmulus  and  control  bllent  groups m  Zcnk 1mmanorLactb11v  in  NF  ThLst TLsulLv  vuggest  Lhat the NCMin  the po"enor  higher auditnrs  nrens  ib rnere  important  fbr
thc perccption of song  m  femaie budgerigars

ROI  F OF  NOtcCMP  SIGNkl  ING  IN  A S"1rCHING  MECHANISM  OI  PHEROMONE  BEIIAI  10R  IN  THE  CRICKET

HiLoshi Aenuma  MaHdiumi Iwibdki
LaboratoiN of  )keuro C}bernetks Researeh lnstitute for EleLtroniL SucnLe Hekkdido Umvcrsity Sapporo 060 OS12 Tapdn

    Ma]L LutiLular  phcromoncs  LNekc  fighting bchauor m  mdle  ciickets  Ihe dommant  cnckets  (vipinner of  fightmg) itartLd  aggress]-e  song  threatemngls  aiter  the> beal
other  mdle  crickets  The indomm  int  crickets  on  the other  hand had iierg]on  to fighl again  agnmst  the dommant  LnLketb  Beaten eNpenemLe  w  Ls ietained  as  d  shert  term

memorv  m  the encket  When  the ]nterval of twiLe sequenUat  fightmg -ab  more  than lhr the bedten Lnckets  yho-ed  the aggressrve again  but rnogt indorninant  cmcketg
"ould  not  fight again  tf  the mtervahi  ab  less Lhan  30 mm  HLrL "L  miLsLigikd  h{]" NO  LGMP  bTgna]ing  mediateK  the behaNior of  mdominant  cllckets  b} examming  the
e;rktLtg ef  head injeLtion  of  NOg  imhibitor  L NAMF  and  SGC  inhibitor  OPQ  on  the aNoiddnce  behauor The  agents  -ere  head  mlLeted  15min  befere  th"mUal  fightmg

The indominant  animals  thaL "ei  e in]eLLed  L NAMF  or  ODQ  did not  sho"  iveid  mLc  bch ]"or  durmg the reengdgement  but aggressT-e  Lgain  These results  suggested

LhaL NO  LGMP  sign  ]hng  icguhted  Luncuhr  pheromone le irmng  md  short  term  mernorv  "hich  m]ght  be ]mportant  tietor ofsu  ]tehing  mechanism  ofneuronal  urcuits

fer the ad  ]ptiL  c behauors

CLASSICAL  CONDITIONING  Ob AC1IS t1IES OY SALINARV  NEURONS  IN COCKROACHES
Hidehiro Watinabe Maketo  MiLanami
Graduarc Schoel ofLift  SuLnceg ToltokuLn-trgiL) KatLhira 2 H  Aoba  ku Sendni 980 S577 Japan

    Secietion ot s ilisa to aid s-  allo"mg  and  digcstion is a basic phvsielegLeaL tunetion teund m  manlr  Nettebrates  and  in-ertebntes  In mammalb  ctassical  eonditionmg
ot  saJivatLon  has been extensiiet}  studied  smce  Pastov reported  m  dogs a  centur;  ago  Hovvever  Lonclihoning  ofsal-ahon  his not  bLen rcportcd  in  dnv  nen  mammalHn

specles  In mseLts  balnation  ls regulated  bv slhxary  neurens  in  the  subesophdge  tl ganglion  We  tound  that silii  ulr  neurnns  of  the  ceckroach  P( rrptaneta  am"ricana

cxhlbitcci a promment  response  to suciose  setution  applied  to the mouth  and  a  weak  response  to odors  applied  to an  antemna  We  also  Iound thaL atter  1]Ne seLb  ol

differentsal condiuonmg  tnals in  "hiLh  an  odor  was  preiented belore the presenLatmn orsuLrosL  ho]ution ]nd dnothcr  odor  "as  prcsentcd ]lone the response  ofs]hi  ari
neurnns  to guLroge  agsounted  odor  signifiuntlv ii]Lreased but thdt to nen  tsse"ated  oder  "  ts unchanged  Back-ard pairing trials m  -hich  an  odoi  -ag  piegentcd after
the piesentahon  of  suLrose  solution  "  ig not  LffLdiic  to dLhicNc  Londitiomng  The  results  suggest  classical  cond!tioning  ofsc]hi  ation  m  the cockroaLh  for the first time m

"on  niammalian  specieb

NII-Electronic  


