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te sucrese  In contrast  the mdjonL)  of  Lhe long typc  sLngilla  m  P poktes did not  respond  te the extracts  ef  Cttius spp  but responded  to aln alkaloid  bruune

INVOLWEMENT  OF  GLUTATHIONr  S TRANSFFRAgES  IN GUSTATORY  RECE?TION  OF  RAT  rASTE  BUDS
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    Glutathienc  S transferases (GSTs) are  the xenebiotiL  metaboTving  en/ymeg  thit catal}ze  coTljugation  bet-een various  1igands and  glutdthione  m  scveral  ti3sucs

Recent studies  have reported  high expre-sion  ofGSTs  m  several  sensory  organs  m  the Nertebrates Ho"ever  the presence ef  GSTs  ln mammahan  taste bud (TB) cells
gencrally Llassified  mto  feur types (I IV) remams  to be iully Lnvestigated  We  invcvtigatLd  the cxpressions  of  CrST ]soforms  (GSTatpha GSTmu  and  GSTpi) m  TBs  of

norrnal and  erganiL  solLenty exposed  rats  by both  Wcstern  blottang and  immunocytechemistry  ln  Western  blottmg immunorealLt-ities  (IRs) for aSTmu  as  v-ell as  for
GSTpi  -eTe  deLected m  solub]e  extracts  from rat  TBs However  IR for GSTalpha  wdh  not  deLe"ed By rmmunocytochem]stry  GSTmu  and  GSTpi IRs were
preferentially seen  in tvpc II Lcllb  dlld  a  part or  L)pe  III cells  ot TBg  m  both rats  and  significantt)  mcreased  in  these celtb  m  orgdniL  solvLnts  cxpobLd  rats Since IRs for
GSTs  -ere  detected in thc rat TB  cclls dnd  mcreased  m  organiL  solyenLs expobed  condition  by the pregent gnidy  vve  eongider  now  that these GSTs  ma}  be mvoh  ed  in  the

gustator} ieception  bv the xenobiotLc  mct  ibohsm

DEETARI  kXPERIENCE  swITH SMELL  ALTERS  IIIE rLEDING  bENSITIV[TY  ArvD BIOGFM(  AMINEg  IN  THE  BLO"  FLY  PHOnu  REGIINL4
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    bxpemenLe orsorne  odors  with  tastc ef  food aftects the feedmg preference in the blowfiv Phmma  regma  When  lhe  flies fed en  suLrose  solutson  "ith  the smell  of  the

hmonene  the feeding sensitivty  rcduLcd  cyLn  "ithouL  the bmell  To  insestigate  the changes  of  the central  nerves  system  m  the fllcs showlng  the teedlng sensluvity
rLduLtion  we  quantified the biogemc ammes  m  the brain and  suboesophdgcal  gdnghon Ofall measured  b]ogenic ammes  the amount  ofoctopamine  and  t]rtLmme

signific.mtly  deLreased m  suLh  fi]es Then "e  tegted -hether  mlection  of t-o  immes  recoLer  the feedmg sensm-ty  er not  AfteT inlectien  of  octopimine  the teedmg

gensiti-ty -as  not  rLLovLkd  althoagh  nljeLtion  of  t)rarmne  recoNered  the feedmg senbttrvit}  mto  thc normdMLNLI  Usmg  immunohistochemiLal  methods  the tytamme

positsve cells  were  tound m  the brain dnd  suboesophagLal  gmghon  The)  were  Llassified  mto  seven  groups It is probable that some  of  them  arc  LonLLrncd  "ith  Lhe

feeclmg sensiuNiby  rcgulatlon  ln  the tly
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    Tentacleg are  olfactory  sense  organs  of  slug  Thc tcntaLular gdnghon  and  irs d]gitate 1ike extensions  (digits) to the sensory  epithchum  m  caLh  tcntddL  are  b) napUL

target regions  ofthe  ol[lctory  receptor  neurong  ind  their field petentials spontaneousllr  osuUate  aL 1 2 Hi In the pregent gtudy to exammc  thL relationship between the
spontinLous  oscillationh and  the receptor  neurons  vve  extracellular]) rccerdcd  trom  thL t-o  spihally  separated  sites  on  the olfactorlr  epithehum  m  the terrestrial ylug

Lttnax Latenuanuy  We  found that the sensory  epiLhehum  displayed spitially  coherent  oscillations  at the same  trequenLy  to thc tLnLaLular  ganghon The  surgrcal  abtations

of tine digits and  the tentacular ganglion from the senbery  epithehum  abohbhed  the oscillations  m  the epithehum  indicatmg  that the reLeptor  neurons  LouTd  not  producL
the spontaneeus  osultdtionb  pLr  bt  Neai lv 27",o of  the s)napses  between the receptor neurons  and  thc sLLend  iry nLuronb  are s)mnietnLal  svnapses  m  Achattnalidtca
guggegt]ng  rhat thc eoherent  oscilldtions  m  the tentdLular ganghon is trangmilted  to the receptor neurong  "a  symmetricdl  s)ntpscs  m  Lmiar }aientianuy
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    Dumng  the bieeding veason  in  toids <Bufo iopomcus} the electre  olfactogram  CLOG) rcLordLd  frorn lhe olfactor)  epithehum  accompames  marked  osallatory

potentials We  collected the toadb m  the fietd throughout a )Lar and  exarnlned  morpho]ogy  ofthe  olfactorlr  epithelium  of  toadyn  re]ation  to ogulhtorv  potLntaals in  the

EOG  OIfaLto- reLepLor  neurons  in the epithehum  "ere  vsuahzed  by using  rabbit  pol)Llonal  antiserum  to o]factery marker  protein Crois sections (10 um)  at the
central  pertion ot the Nentral  epithehum  -ere  Lut  on  d  Lr)ostat  Tmmannlabeling s-g  visuahzed  by the second  iry  mtibod)  Alexa bluor 488 Loajugate  lnd  examined  wrth

n  confocat  taser micrescepe  The olfaLtory  ncurons  inLrLdsed  b) g%  from ]anuar} to Februarv and  rapldlv decreased by 2S  A from the breedmg season  (}ebruaiv) to the

Ldrly  ft}ragmg period (April} rhe number  ofthe  neurons  gradually declLiicd thiougheuL  Lhc roragnng period  (April October) We  preiieusty  showed  that the osull  itory

potent]als sveTe  neL  aLcompinkd  b} thL EOG  m  the tor tgmg  pemod Cell dynamiLb nfthe  el :hLLory  reLeptor  neurons  may  rel ite to mduction  ot  lhe oscillatorv  potentiaK
m  the breeding season

AMINO  ACID  RESPONSES  IrY AMPHIBIAtw  OLtsACTORY  RFCEPTOR  NEURONS
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    lt is  kne"n  that vertebrate  olthctor} reLeptor  neurong  respond  to )o]atiae  odorants  alld  thL signal  transduLtion  mechansnn  s  mediated  blr cAMP  system  ReLent
studLcG  havL shown  Lhdt amphibidnb  can  smelt  net  only  alrborne  oderants  but alse ammo  acids ln this stud} -e  haLe reLorded  elea"cal  responsei  nrnewt  and  bullirog

olfactory receptor  neurons  to amino  duds  using  -holt  Lell pitch clamp  techmque  Amme  c]cids  ehcited  excitato;)  responscs  in  dose dependent manner  and  patterns of

thL rLspongLb  ippeired  to be cell  and  odorant  specific  Moremei  responyey  t[} both  ammo  i"dg  and  torskehn  d  stimulator  ofadenvlate  ciclase                                                                                                               vvere  observed  in  Lhe

sarne  cell Our  data suggest  that the cyLhL  AMP  bystLm  night  underlle  the signal  transduction  path-ay  ofamino  acid responscs  m  amphlblan  olfactorv receptor neurons

THE  LOCALILArlON  OF  G  PROTEIVMMUNOREACTINITIES  IN THE  OLFACrORY  EPITHFJILM  OF  AMPHIBIANS
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    To m-egt]gate  mo]eeuleg  im  ol}ed  in signal  transduction ptth-  dys  m  Lhe oTfactor> neurong  of1ower  kertebrateg  we  performed immunot}toLhcmiLdl  dndlvys  oi  Lhe

olfactory  epitheham  of  Rmphibians  b) using  an  antibody  againgt  a  gubunit  ot  r  it olfaLtor}  speufiL  G  protem (G,]f) and  anuserurn  agamst  rat olfactory marker  protem
(OMP) BeLciuse G.if is LxprL"Ld  at high ]evels in olfactory cilia ofrodent  it !s most  hkely that G.if LouplLs  x-Lh  odor  tnt  receptors  to mcrense  mtracellular  cAMP  levels
by stamulating  aden}lyl  cyclise  ln manN  iertebrates  OMP  is exprLsscd  almogt  Lxclusivelv  m  mature  oitacter)  neurons  ]n the  olfLLtory  epitheTium  ofnevvt  anti  G.if

strongly mimunobtdmLd  mobt  uha  laver el sensor)  ep]thelium  Similar results  were  obtuned  ln  thc ottactori  scnsory  epithehuin  ofbu]lfrog  The stainmg  patterns m  Lhe

lmo  ammais  uere  similar  te that rcportLd  foi thL mdmmahan  oTiactory Eensory  epithelium  On the othei hand no  OMP  immunoreautiymes  -ere  obsened  m  the

ol laLtorv gengorv  neurong  of  newt  or  bulltrog possiblN due to diiergenLe m  amine  aud  gequenceg  ot OMPg  bet-cen mamm  Us and  lewer vertebrates
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    The  xenobiotiL  nnetabo]izing  s)stem  is eonsidLrLd  to plnb impertant  roles  Jn  olfactTon  by LhemiLal  homeostisis SeNeral phase I and  phase  II xenobiouc

mctdboh7mg  e"r)mes  "ere  expressed  m  the Dlfuctory epithehum  Mutndrug  rcbihtanLe relaLed pToteins (MRPi) are  the phase III xenobionc  metabohzmg  pump  that

extrude  some  corpugitcd  hgdnd3 frorn Lclls  Hewever  MRP  expregsions  m  the olfdctory  epithehum  hdvc not  beLn Lonfirmed  in the mammali  We  firsl detected MRP
type 1 lsotorrn (MRPI) mRNA  m  the adult  rat  olfacte-  epithehum  by rever;e  lrangenptage  polymcrase cham  reacuon  {RT PCR)  The lludcoslde  sequenLe  of the RT
PCR  prodact  -as  completely  idenucal  to that tound in othcr  orgdns  B} rmrnunohistochemistny  usmg  specific antibody  to MRPI  MRPt  immunoreacLiviLies  ptere  seen

on  the paltLh hke  sLructures  aroand  rhe  oltictory  epithelial  cells  By  in sLtu  hybmdization uging  digoxygenm labeled MRI)1 cRNA  prebe  signals  for MRPa  mRNA  -cre

obserLed  rnamly  in  the pennuclear  regions  of  the elfactory receptor cells These  tindmgs  indicate  that M  RP  1 ig relalLed  to the olfaLtson  is  a  part ofthe  penreceptor  events

{i e  chein-al  homeostasis) in the olfactor)  epithelium
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