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TRIAI,  OF  SIHULTANEOUS  RECORDING  OF  MEM-
BRANE  CURRENT  AND  CONCENTRATION  CHANGE  OF

INTRACELLULAR  CALCIUM  IN  THE  OLFACTORY
RECEPTOR  CELL,
T, Nakamura  and  S.  Htrota,  Department  ef

Applied  Phystcs  and  Chemistry,  The  Univer-
s ±ty  of  Electro-Communications,  Chofu-shi,

Takyv.

    Althaugh  many  evidences  indtcate  that

the  elfactory  traneduetian  is  performed

through  t･he  eAMP  seeond  messengeT  system,

some  reports  argued  the  exststence  gf

CallP3  second  messenger  system.  This
argument.  dtctated  us  te  try  stmultaneous

measuvements  of  membrane  current  sLnd

± ntracellular  Ca  concentration  in  t.he
olfactory  receptor  cell:  When  cAMP  was

injected  tnto  the  isolated  newt  alfactory

re ¢ eptor  eell  loaded  with  Ca  sensttive

dye,  Pura2  by  achieving  the  vhele  cell

record ± ng  made  vith  tYie  patch  pipette
eontaining  the  5 mM  cAMP  under  the  helding
potential  of  

-70
 mV,  current  !nflux  and

Pura2  fluorescence-  change  indicat ±ng  the
int=acellular  Ca  tncrease  were  recorded

stmultaneously.  The  differentiated  func-
tion  of  the  ttme  course  of  Ca  tncrease  at

the  olfactory  kneb  near  ctlia  exhibited

very  sim ±lar  wave  form  te  the  current

tnflux,  This  result.  strongly  suggests  that

Ca  ions  tnfluxed  through  the  ion  channels

gated  by  eAMP  tn  the  cilia,  The  reported

Ca  increase  induced  by  odor  stimulation

may  occur･  as  the  part  af  the  cAMP  pathway,

EFFECTS  OF  ODOR  STrHUI.I  TO  VOMERONASAL
OooR  SAH?LINC  HOVEHENrS  IN  NICE
T. Hatanaka,  Dept.  of  Biol.,  Fac.  of

!tdygu-Yn!)c:-ggduc  Un:v  of-C=u=u.hiba  Ch ±ba.

    1= rodent  vomerenasal  ergan,  odorants

are  received  by  pumping  action  of

caverneus  vascular  tissue  situated  aleng

the  organ.  To  aseertaSn  whether  the

vomeronasal  organ  is  specialized  sex

pheromene  receptor,  the  effeets  of  varieus

kinds  ef  oder  to  the  vasometor  action  ef

the orgam  was  imvestigated.
    Wheni  spentaneeus  vasomotor  action

was  suppressed  by  an  excessive  anesthesiai

electrieal  stimulatioms  delivered  to  the
naso-palatine  nerve  caused  edor  sampling
mevements  censisted  ef  relaxatien  and

contractten.  Stimulations  vtth  edequate

frequency  yieided  the  movement  which

simulated  natural  sampling  actiens  such  as

periodical  eontra ¢ tions  or  a  leng  lasting
large  centraction.  Various  vapor  edors

slightly  affected  the  frequeney  and

amplitude  of  periodical  comtractimg

movement  with  the  exeeption  of  impinging
acetic  acid  eder  which  caused  large
contraction.  As  aquattc  stimulus,  direct
urine  stimulus  caused  a  long  !asting  large
eontractions  indicating  that  the  mouse

vemeronasal  system  would  appear  te  be
essential  to  the  reception  of  nen-volatlle

urime  pheremone.

IPlr-ACTIYATED  ION  CHANNELS  IN FIIOG  OLFAC-

TORY  RECErrOR  CELLMEMBRANE

N. Suzuld
Zool. Inst.. Fac. of  Sci., Hokltaido  Univ.. Sapporo

  To  clarify  the possib]e role  of  IP, as  a  seeond  messenger  in
vertebrate  olfact[  ry transduction, I have stndied  the effect  of

IP, on  ion charmel  activity  in inside-out membrane  patehes
excised  frdm  the sema  membrane  ef  olfactory  receq)tor  oells.

in a  microflow  superfusion  chamber,  patches were  perfused
with divalent cation-frec internal solution  or low calcium  K-

internal solution(  cs2+  lxlcrS M  ), in which  1 uM  cAMP  or  5.3

uM  P,  was  dissolved. With  divalent cation-free  external

solution  or  Na-external  solutian  containing  divalent cations,
cAMP-activated  ion channels  which  were  identified by their
respotise  characteristics  of  I-V relation  did irot respond  to [p,.

With Batxternal  solution( B"'  es ntM  ), hevwever, lon
charmels  which  exhibited burst-lll[e openings  in response  to
IP, were  found at both -75 mV  and  +75  mV.  These iP3-
activated  ion channels  respDnded  to oeither  cAMP  nor  voltage

change  itself, The  unit  conductance  determined ftorn the
total amplitucle  histograrns was  26 pS at -75 mV  and  "  es at
+7s  mv.  The present finding of  Ip,-activated ion channels  in
the olfactory  receptor  cell  rnembrane,which  probably belong
to a  type  of  second  rnessengcr-eperated  Ca-channels.
suggests  that the multiple  pathways, both an  adenylate

cyclase caseade  and  a  phosphoitK,sitidase C  caseade,  may  be
involved in vertebrate  olfackxry  tTansduction.

VOMITING  ABILITY  OF  AMPHIBIANS
T.Naitoh'  and  R.J.Wassersug2.  

-Dept.
 of

Biol.,  Shimane  Univ..  Matsue,  Japan  and

-Dept.
 of  Anat.,  Dalhousie  Vniv.,  Halifax,

Canada.
   As  an  aid  to  understand  the  vomiting

mechanism  of  vertebpates,  the  emetie

respense  of  amphibtans  was  studied.  Ten
species  of  frogs  and  two  salamanders  {from
the  genera  XleggpuE,  Rana,  HLgulA, Rhaco-

p!h!g!!us, !Clxpgpfi and  pmt b ) were  testecl.

   XLgggpuElaevisand!Rg!gggpgQ!gsh  h
schle  elii  were  sensitive  to  apomorphine-

HCI,  while  the  other  species  vere  less
sensitive.  Copper  sulfate  was  a  potent

emetic  to  both  frogs  and  salamanders.  The
most  notable  phenomenon  during  emesis  was

contraction  of  the  abdeminal  wall,  sug-

gesting  a  rise  in  intra-abdominal  pressure.
Frogs  with  their  abdominal  walls  denervated
by  cutting  the  spinal  nerves  could  net

vomit.  Electremyograms  of  the  rectus

abdeminis  muscle  confirmed  contractions  in
asseeiation  vith  the  ejection  of  gastric
contents.

   In  mammals,  the  primary  force  for  eject-

ing  the  gastric  contents  is  a  rise  in
intra-abdominal  pressure  produced  by  the
contractions  of  body  wall  and  respiratory

muscles.  From  a  meehanistic  standpoint,

there  seems  no  differenee  betveen  amphib-

ians  and  higher  vertebrates  in  how  they

generate  force  to  eject  foodstuff.  Among
tetrapods,  the  ability  to  vomit  character-

izes  earnivorous  bulk-feeders  and  is  not  a

simple  refleetion  of  evolutionary  stage,
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