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COMPENSATIONAL  RELOVERY  OF rHE  ESCAPlt DIRECTION  AND  THE  FUNCTIONAL  CHANGE  OF  CRICKET  GIANT  INTERNEURON
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    C"Lkets haNeipvr  of appendages  ealled ccrei at thc cnd  ot abdomen  When  ene  ufapair  ot Leru  wals  rennoved  the regponge  rite  of the egeape  behavior to an  air pufi
btimulus  deLreased and  the escape  drrection beeame incorrect  HeweNer the response  rdte  dnd  thc csLdpc  direLtion sho-ed  tompensataonal  recoi  enes  b} 6 days and  14 days
itter  the  uml  Lteral  cercdl  ablation  respeLnvely  EsLdpe  chreLhun  did nut  shov"  any  Lompensational  recmery  when  a  cncket  vvag  prohibLted free wdlkmg  durmg thc rcLovcry

pcnod On  the other  hand a  c"cket  permitted a tree -alkrng  shovved  a  reLeNery  m  the eb ¢ dpe  direLtaon Such a receiery could  bc acLelerated by mcreaging  the walking  dLstince

durmg the recei ery per]od To  explore huw  s-nd  se"vtiv: gianL interneurons  (GIsS1 91  92  and9  3) Lhange  therr response  properties durmg the recevery  period thc rcsponsc

pTopetheg of the elg were  !megugated  m  the cnckets  rLared m  a small glass ual  to prohibJt walking  The  results  were  Lempared  "]lh  lhoge obtamed  from  the cnckets  those

wLk  iurced Lo wdlk  by  touch  stimulation  te mcrease  watking  distaJice 1 he response  propewhes of  each  GI in  suLh  LmLkcts  showLd  LhardLLtnstic  difterences

A  PERIOD  IN  WHICH  THE  AMOU)(T  OF  I OLOMOTION  LAN  AFFF(  T  THE  RECOYERY  Ob  iHE  EgCAPE  DIRECTION  IN UNILATERALLY  CERCUb
ABLATEDtRICKIyrS
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    In our prewous study the degree ot compellsational receiery of the esLapc dircLtion -ab  iniLstigatLd  m  umlateralllr cercus  ablated  cnckets  b} changmg  the  total distance

walked  by the Lnckctb  aftLr  thL dbldhon  The resulL  guggeited  that the degree et  compensainen  of  the esLipe  direction clearl}  depended on  the dLstdinLe -alkLd  by the LnLkeLs
i  e crkkets  with  a  grcatcr drstancc walkcd  showcd  a  higher degree  of  Lompensational  reto-ery  of  esL  Lpe  direLLion in the pTegent gtud}  vge  m}estsgated  whether  there is a

sensitiie  penod  m  "hich  the -aiking  can  accelerate  the compensatTonal  reLo}cr}  of  thc cscdpc  dirLLtion cftLLtiitl)  Dunng  a  certain penod after a umlateral cercal abtation
Lrkkets  were  furLed te "  tlk Le inuease  the wdlkmg  distance Dunng  the rest  ef  the  recm  ery  penod each  cneket  "as  reared  Ln  i  small  glasy ual  dnd  d  trcc -alking  was  prehibitLd
The -  tlktng penod  started  from drfferent times in the reLewr)  penod  dnd  thL dLgr- of  cempensataonal  rceoNcry  of  the cnckets  those walked  "ilh  ditferent timLng were  com

paJcd As d rcsutt  it was  rLicdlLd  lhdt Lhe vdlking  expcnenced  betore the 10th day atter  the ablation  accelerated  the reco}ery  effectively
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    Cravfish can imtrate "alkrng  spontaneously  -ithout  an} sensor} sumulation  We  iniestigated  how  the  brain nt Lrayfish  is involvLd  m  the sponLaneous  mmahon  of walkmg

applyng  mtraLellular  reLording  and  stalnmg  teLhniques fondentrficataon of  brain neurons  and  current  tr-cetren  cxpLrimcnt  An  atscendtng  intemeuron  vvds  identTtTed  that ehLited
-  ilkmg  lcg muicments  upon  dLpohllLmg  carrent  llljeLlten  U{inA 2seL) This mterneuron  preqected to  die antenna  U neuropd1  m  the tntocerebrum  We  also  Ldentified  desLcndmg
and  local mlerneurens  that gho-ed  changeg  in s)n  iptic activTty  precedLng  to the Lnmation  uf-  tlkmg  These mtemeuiuns  projetted Lo the protecerebral bndge the eentral body
the anterioi  mediat  protoLerebral neuiopTl  dnd  thc pe-tcrmT medidl  pr"tcLerebra] neuropil  m  the pTotocorebrum "iese cells  hewe}er did not  cause  walkmg  leg mo}ements
upon  adrrenMngeLtion  These regults sug.trest that the motor  commnnd  fer "alkmg  is not necessaril} cem  eyed  by dcsLcnding intcmcur[ms  It rLmdins  Lu bc  sLudied  how  the ascend

mg  Jntelneuron  is dLtixdted  preLedmg to the sponta]eous  ]nlLl Lhon  uf  watkmg

EFFFCT  OF  SOCIAT  STATUS  ON  FSCAPF  BEHAVIOR  OF  THE  tRAYFIgH
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    Cid} fish she-s  agc  dcpcndc"t ds uiddanLL  rLsponsL  wlkn  hght taLLile hLrmLtlus  is applied Lo iLs tail tari Large crai fish (o}er t3 cm)  turns te the gtimtllus  seurce ancl assuines

a  threat posrure Cnrrn) -hrte  smalter  crayfish  (6 g cm)  darts foi-irds (dart} T-o  ci ayfishes  inter  iLt dgc}nTstiLally  to detcm"Tnc vvhkh  dmmdl  is donull mt  md  whiLh  is subordmate
-he]  p ured  m  L sm  dl -  tter ttnk  We  have  pa]rLd twu  smal1  er  lyfishcs  and  obsencd  thclr aioldancc  responses  upon  tall fan stmluhtions  As  the sncial  st itus was  determined

dommdnL  Lrnlrlish  changed  its aioidance  response  trom dart to turn immediately  and  staited  to chase  the subordmate  cra)fibh  When  an  :ntcnsc  vtTmulus  Ts  apphLd  to tail fdn

crayftsh  escapeg  by flLppmg its ibdomen  This  cscdpe  bLhduor is mLdidtL  blr laLLnl Jiant mterneurong  OLQs) and  habituates reRdily  upon  repetrtsfoe  stsmulation  To  analize  the

effeet of secial status on LG  habituatron tanic eourscs ot habituatron were  mi  estigated electrophy"nlegiLdlly and  compelTed  between  dornin mL  subordinate  and  gocially  igoiated

Lrai  tishes Results suggested  thal establJshtnent  of  gecdal  status  inhibits  habituanon md  bnLredses  the stTmu)us  number  nceded  tu hdbrtudte

THRESHOLD  TasIE DISPARITY  Ob  l,YRi!MIDAL  CELLS  ew IHL  LLLCIROSLNSORY  LAIERAL  LINL  LOBE  OF  eVMIN"RCHVS  MLOIICUS
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    Time  dispar!ty on  the  order  et  nuLresccunds  withm  LILLtrusLnsory  fLcdbdLk  signdls  is  dll  essellhal  Lue  for the  behavier oC  jammng  al  oidance  regponge  of  i  weakly  eleclric

fish Glmuarehus The computatton  ot  tirne dispinty oecuTs  within  the eleetrosensor)  later il hne lebe (ELL) where  time disp Lnty  sensiLLe  p)ramidal Lells  rLside WL  rLLorded

extiacelluldl smgle  umt  responses of pyrdmiddl Lulls to simusoiddlTi  (2ITi) moduldLLd  LimL diHparity wiLh  )anous  depLhs (O to 2oo  pLs) to determme  thresheld tame  dispannes ef

pynmidal cells  Of 123 umts  m  total 6e%  ot  the ullits showed  statusucally  sigmticant  responses  te S p s 2Sfi, Jespondcd  to l y K  ot  timc dispantv Tl]L most  sens]1ive  umt

showed  a  threshold at  O 5 u b (n=3) This high sensittvty  was  preserved ei  en  the eenter  phase ef  modulatton  cyele  was  shrfted  eNei  250 p s around  O p s suggestang  thc neuron  s

adaptitbilit)  to moduldted  timc  dTspdrjty undLr  dittLrLnt LLntLr  phdsL  -hiLh  is stedd)  sLate On the other hand finng timings ef pnman  and  secondary  electrosensory afferent

ncurons  ehanged  ln  response  to steady  state  phase ghitt This regult  suggests  that adaptatTon  oLcurs  wthTn  the ELL

NEURAL  NET"  ORKS  CONTROLLING  SQUID  CHROMATO?HORE  ORGANS  TN r OCAT  SKIN  ARFA
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    Expansion a]d  retraction  of  numerous  Lhic]nndtopherL  orgdns  LduvL  Lolor  Lhdngcs  ]n the rnantle skin ol bguid  and  thebe chromatophore  orgatis are chrectly inner}ated by
motoneurens  loLated m  The  bram Al though  the rnantle  skin  ds sepaTated  ftnm the hTain hlack ind  )ellnu chTomatophores  shovv  spontdneous  cxpd]sion  dnd  rLtraLtion  ThL hrmngs

i}f,,th,e.::Rd,7S,L"g,tl.lf.Z7.tr,tig,2",t:.l,a",g,b':xEa."S.';`k:,".,t:r:e,i:'3P2A'5Ct,X,,3kL,:,';ht,Y,;X":,Pix:1':fS,,"rt,i,gg,ialafls",w,ilgr.c::li,i:,gs,a.':::z.kl",2",7,1.:e,:'g,t::">'N}'{e,'z,.w,s.":,plheg'
M  taused  cxpansion  of blaLk Lhr[}matophores dnd  retrdLtion  uf  yello- ones  By  immunohigLochenncal  staming  the FMRFamide  mmiunoreacuie  cell bodies "ere  obsefied

beneath the mnntle  skrn  and  indicate  a  possibility that FMRFamidc  modulates  rh)  thrnical ]notion  ef  the Llirorn  ttephores  These  results  suggest  thftt Lhere is  a  loLal neuril  network

on  the mantle  skdn  and  the ehromatophores  are  dnallv innervated  by central  and  ]ocat neurons

LONTROL  MECHANISMS  OF  FEEDtNG  BLHAVIOR  IN HYDRA  INHIBIrlON  Ob  )LLDING  RESPONSES  IN SATIATED  HYDRA
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    11ydra hds th: simplLsL  nLrxL  ntL  am"ng  dmmnls  diffLise nerve net without  gaiigha or braiti We  have observed  the nse  of feedmg thTeshold in satnted  hydr  i We  suggested

tbe  eentral  centrol  mechanismg  ot  teeding behaiinr in  hydTa [n the present study  we  ana]]zed  the mhibrtion  uf  teedmg Tesponses  ot  mtdLt  tentaLILs and  isolatLd  tcntaclcs m

satsated h)dra RcHults haie sho-n  thdt the rcLcptor  effeLter sytun  fer fLcdmg  rLspenscs  is  vvorking  Lompleiely  in  d  iso]ated  tentacle  Results also hafoe shown  that the control
meLhimgms  of  the inhibition  of  feedmg responsL  in  a  sauated  hydra arc  workrng  in  isolatcd  rentaclcs
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    In Prosvphila  mE  lanogastE r ienrral  lateral neurons  (I N,g)  co  expregslng  plgment dispersmg  tactor (PDF) i]d  the product ot  theveriod  gene ire ihe master  urLadian  pace
makers  and  send  their mam  prqections  ]nto  the supenor  pretocercbrum  (sP) We  imestigatcd  thc gymaptic conncctiong  of PDF  immunoreactne  (PDF iT) tibers m  lhe sP b)
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