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DEVELOPMENT  OF  THE  CNS  AND  SEROTONIN-
IMMUNOREACTIVE  PROCESSES  :N  THE
OPISTHOBRANCH  MOLLUSC  PLEUROBRANCHAEA

JAPONICA.

K. Ohsuga  and  K.  Kuwasawa.  Dept.  of  Biol..
Tok  o  Metro  olitan  Univ..  Tokyo.

   We  studied  development  o  the  CNS  an

distributlon  of  serotonin-immunereactive

neurons  during  a  period  from  the  embryo  to

the  yaung  juvenile just after  metamorphosis

in  Pleurob=anchaea  japonica.
   We  observed  the  CNS  with  thin  sections

obtained  frem  preparations  erubedded  ± n

Quetol-812  under  a  light  optics.  The  basic
shape  in  the  CN$  sueh  as  the  cerebro-

pXeural,  pedal  and  buccal  genglia  and  the
rudiments  of  the  rhinephere  and  oral  veil

ganglia  was  settled  during  the  veliger

phase.  The  rhinaphore  and  oral  veil

genglia  were  extruded  fram  the  cerebro-

pleural  ganglion  after  rnetamorphosis.

   Processes  se=otonin-tmmunoreactive  te
anti--serotonin  antiserum  were  found  in
thick  paraff ± n  sections  and  whole  mount

preparations  by  means  of  PAP  and  FITC

rnethod  for.  respectlvely.  paraffin  sections

and  whole  mounts.  At  the  veliger  stage

serotonin-immunoreactive  cells  were

observed  in  the  cerebro-pLeuraL  and  pedal
gangl ± a.  A  ciuster  of  immunoreact ±ve  cells

was  found  on  the  larval  cerebral

commissure.  The  cluster  sent  processes
along  edges  of  paired  velar  lobes.  After

metamorphosis  the  cluster  on  the  cerebral

comm ± ssure  disappeared.  It  ts  likely  that

the  cluster  was  a  specific  neural

organtzation  for  the  vel ±ger.

PROPERI]IES  OF  DUAL  EXCITafORY  [NNERYNI'JON  OF

THE  UROP<]D  MUSCLES  IN CRAYFISH.

T, Higuchi. Dept. Gen. Edu., Higashi-Nippon-Gakuen  Univ.,
Ishikari-Tobetsu, Hoklcaido.

  In crayfish  uropod,  neuromuselllar  responses  in rnuscle  fibers
ef  both tonic and  phasic muscTes  which  reeeived  dual excitatory
innervation were  observed  in erder  to know  lhe  functional
relationship  between  the two  cxcitatory  rnotor  neurons,  All of  the

muscle  fibers investigated in such  muscies  exhibited  no

characteristic  difference in thcir innen,ation patTenl and  in their
neuromuscular  responses.  This suggested  that the two  excitatory

motor  neurons  within  [he  muscies  equalEy  distributed their

terminals to  all  muscle  fibers. In tonic  musc]e  fibers, it appeared

that twe  simultaneouslv  observed  trnins of  excitatory  junctional
potentials, which  accu[atet.v  reflccted  the  aclivity  of  cach

exci  tatory  moter  neurons,  were  indcpendent from                                      each                                          athcr,

both in the  abscnce  and  the  presence or  stimulutions.  The
phenomcna  showing  the direct or  c]ose  interaction beLween  the

two  exci  tatory  moler  neurons  u'ere  not  obsen'ed  either  centrally

or  peri pherally exoept  for the sjmple  summatien  of the exehatory

junctional potentials induced by the  activity  ofindii'idual  excit-

atory  motor  neurons.  1n phasic musclc  fibers, whose  excitatory

moter  neurons  were  normally  silent, no  peripherai interaction

bctwoen the  t"'o  excitarory  motor  neurons  u'as  also suggested  by

the obseFvation  of  excitatory  junctional potentia]s and  acti  s'e

responses  induced by se] cctive  electrlcal  stimulation  of  inciividual
neurens,  Central interaction, hewes,er, is unkno"'n.  An  intcrest-

ine featurc was  the  different action  of  Ihe jndividuat excitatory'

motor  neuren  which  inncrvated the  adductor                                      cxopodite.

Postsynaptie events  induced by one  of  the  tivo excttator>'  molor

ncurons  was  apparrently  rapid  fatigue, whilc  the action  of  another

was  constant.  Thc  meaning  of  this differenee needs  to be
resolyed.  IL is likel >, that individual excitatop'  motor  neurons  acl

independentiy on  ciemands of  different behavioral performanccs.

RESPONS]  eE  OSCrmmTORV  EIZ"D  POTENTIAL  TO  SOME

CONDITIONED  eDeRS  IN  S]UGiS  BRAIN.

T.Kirnura,  H.Suzukit  A,  ranada,  T.Sekiguchi  and

A,Mizuka:ni.  Tsukuba  :egearch  center,  SANYO  eliEeTRIC
Co.  ITD.,  Tsukuba,

NONLrNEAR  ANALYSIS  OF  CERCAL  SENSORY

PATHZ"AYT.Shimezawa,
 Y.Baba  and  T.Shimizu.  Lab.

of  Neuro-Cybernetics,  Res.  Inst.  for
Electronie  Sci..  Hekkaido  Univ.  Sapporo.

     Te  understand  the  rneehaniems  of  olfectery

recognition  and  leaning,  we  analyzed  eder-

±niormat ±on  flow  and  ite expression  in the  slug'g

brain  using  mo:phological  and  physiologieal

technique.

   An  eder  inforTpatten caught  by  numerous  sensory

cells  en  tentacle  t ±p  was  trans ±erred  to  input  rnass

of  pro-cerebral  lobe  and  meso-cerabral  rebe  o:  brain

v ±a  tentacle  gengUon.  The  pro-eerebral  lobe  (PCL)
wae  divided  merphologically  into  three  mass  (cell
mass,  input  anass  and  eutput  maes).  The  eell  mass  was

a  cluster  of  eeli  bedy  e[  intrinsic  neurens,  ei

which  precess  elengated  inte  edtput  mass  passing

through  i=put  layer.

  Loeal  tieid  potentiel  CLFP) was  recoided  frorn  the

cell  mass  er  output  mass  of  Pel  on  tEntacle-bra ±n

preparatien  which  disseeted  frern the  body.  vthen  the

appetittve-conditioned  odor  was  applied  en  the

tentacle  tip,  the  irequeney  ot  LEP  inereased  during

etirnuXat ±on,  Eewever,  applicatien  et  avers ±ve-

cendit ±oped  edor  deereesed  the  freguency,  Sinilar

resuits  were  obtained  en  the  output-mass  ef  PCL-

tentacle  preparatieR  whieh  vas  d±ssected  from  meso-

cerebrel  lobe.
   These  observatiene  suggested  that  an  e!factery

stimulus  sensed  en  the  tentacle  t±p  was  transferred

inta  PCL  nnd  recalled  the  mernorv  associating  with

the  oder  in  it.

   Signal  transmSssion  pathway  to  giant
interneuron  8-1  in  the  cricket  cercal

sensory  system  was  clarified  by  using

W!ener's  white  noise  analysis.  Mr

:urrent  stimulus  was  medulated  with  a

Gaussian･white  noise  signal  of  500  Hz

band  width.  Respenses  of  the  interneuron
were  recorded  by  ± ntracellular  electrode.

The  stimulus  and  respense  waveforms  were

stored  on  a  dSgital-audio-tape  recorder

and  collected  into  a  workstation  th:ough
GP!B  interiaee.  The  linear  signal

transmission  was  estirnated  from  the

cross-coirelation  between  stimulus  and

response.  The  2nd  order  crass-cerrelation

between  stimulus  white  noise  at  two

different  times  and  response  indicates

the  contribution  of  2nd  order

nonlinearity  to  the  signal  transniss ±on.

Nonlinear  stgnal  transmission  gave  a  good
clue  to  determine  the  sequence  ef

pro=essing  element  in  stgnal  flow  to  the

interneuren.  Interneuron  8-1  was  revealed

to  receive  b ±lateTal  inputs.  Both  showed

strong  anEplitude  saturation  but  with

diiferent  threshold.  The  high  threshold

input  has  1 ms  delay  and  was  subtraeted

from  the  other  at  the  interneuren.

Subtractian  of  delaved  signal  helps  to

detect  the  rate  of  change  af  stimulus.


