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LardidL  musUe  potenhUs  laLked Lhe sto-  depolaniaLion phise and  the} "ere  mhibited  bs the ippl]cation ot TTX  contaimng  siline These results support  the guggegtion
that prior to thL  Liid  oi  thL muyd  stage  this shnmp  heart might  be dnven miogenicalt}  but a  Llassic  neurogenie  dnNe is estabhshed  m  the folte"mg posttar-at stages

REVERSAL  OF  THE  CHRONOTROPIC  EFFECT  OF  DO?ANglNE  ON  THF  HF4RT  DLRJNG  JtiSFNI[F  DF-FJOPMFNT  OF  THF  ISOPOD
CRUSTAC  E4N  LIGIA  bXOTtCL4
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    We  exammed  changesm  dopamlne rnodulatlon  ofthe  heait Tn assoLiatEon  wTth  thL LardidL  paLLmakLi  tiansfLr from thL myoLdi  dium te thL LdrdTaL  sanghon  duimg
juienile deielopment ef  thc isopod  Lrustaccan  LJgia exotTca In the myogcmc  heart ot earlN  juNeniles dopamme  atfected  the  mlrocardium  and  caused  i deerease in  the

frequency ind  an  mcrease  in the duration of  the rnyocdirdiat  iction  potenti il rcsutting  m  ncgitnc  LhronotiepiL  {dLLrL isL m  bLat trLquLnL}) dnd  pobitivL motropit

CmLrease in  LonLriLtile  ferLe) enletts  cm  Lhe hearL C'nnLnstingT} in  the heart ot  ]mmature  adu]tg  lust after  lu)eni]e developinent dopamme  cauged  etfeLts  ot  aduit  tvpe

poytixL  Lhi  oneLropiL  dnd  positiyL inoLTupiL  effects en  the heart afTecting the cardiac  ganElion and  inNoctrdium  Durmg middte  ancl tateJuNenile stageb doparnine caused
mdl"dualliv  a  negatlie  or  d pogitlie chrnnotrop]L  eftcLt  on  thL hL irt ThLsL rLHults  suggLst  Lh it thL LhronoLi  opiL  LffLLL  of  depaimmL on  LhL LJgJa hLdrt is rLxLrvLd  irom
nLgat-e  to positnL m  asbociation  "ith  the Lirdiac  paLemaker tnnsfei  frem the mlrocardium  to the  cardnc  ganghen during JuLenile deselepment

OXYGEN  TR  NNgPORT  EFFIC IENCY  4ND  EFFECTIVEXESS  OF  BOHR  SHIFT  IN  FETAL  4ND  M4TERNAL  BLOOD  OF  FIVE  MAMM  4LI4X  SPECIES
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    Undei physiologicdl oxigen  conditions  thc efitLtivcncbs  ef  thL Bohr LftLLt  b  high )n  ILtal d]tLrMl  bleod dnd  adu"  iu]ous  bloed oi  hiL k]ndH ot  mdmm  ilb As
effiuenL) efux}gen  delners  is mLreased  at  phvs]o]ogical P50  and  n  ialues  the tendencL  that the  eftectiveness  of  the Bohr  efiect  m  irteinl  blood becomes high is
obsened  1his tendenc}  is atso obsetied  in  adult arternl blood vtlth a lo" eftectscncss ot the Bohr ctlcct Morcovcr it has bcen kno-n that cooperattutk  strongl}
dfiLLts  thL Lrtta-LnL"  or  Lhe Behr efTeLL  PSO showmg  the maximum  effeLti}enehs  of  the Bohr efiect  m  Lenous  btood vvas  mLrensed  -ith  an  mciease  mniatue  and

tmaNy beclme equal  to the parual piessute of ox)gen  tn ienous  blood  As  the ph}siologiLal oxygen  enurenmenL  and  n  foaluL  P50  LhaL breughL  about  thL  maxTmum

LMuLnLN  ef  ok)gLn  dLl-L- m  hvLkinds oi  iiaminals  ts made  to Lhe maximum  efteLtneness  of  the Bohr effect  in  arler]al  blood neirllr  Therefore the etfectiieneis  ofthe

Bohr  efTect  ieaLhes  maxiindl  due to the relativcl}  lo- ph)siologiL ]1 LoopLr]tisit}  (n=2 1) ot  m  ]mmal]dn  tLtr unLr]L  ITb

COXXLLIINL  tlSSUL  OI  IHL  SLA  CLCLNIBERACTYXOPICA  ua(RllLd,NA  COtsTENT  Its BODI  AND  OXYCEN  CONSt  NIPTION  COMP  !RED  TO
MUS(LFS

Nobuhiro Takemde bun"u NakaiR IatsuoMotoka-a
T]epaitment of  BiologiLal guenLes GTaduaLL SLhool of  BiusciLncL & BiotLchnolog} Tok}e InstitutL oi  TtLhnologr MLguro  ku Tok}o 1S2 8)51 Jnpin

    Sea cucumberg  baNejou er  oxNgen  congumption  ratc  pci vvet  vvcight  (VOi) -hcn  conipaicd  to other  aniinalg  of  the game  si7e  Thc  rcason  for this has becn attmbuted
to  the high Lontent  of  conneLuie  tissues "hose  VO,  ]re  specutated  to be low There are  ho-ei er  no  detaJ]ed ieports  on  -h  it extent  conneetnetissucs  occups  the bnd}
and  no  measurernenls  LL tll en  VO)  of LonnLclbL  tigsuLs oi sta  cucumbLrs  WL  digsecttd out  LaLh  organ  to "ugh  and  mide  thc histologiLnl scetions to esumitc  the
volume  ofconneLtiNe  tissue and  rnuscle  in  each  oigan  rhe  connectneussue  occupied  Lbout  7e  

O'
 ofthe  totai tissue-eight  musctesoccupied  ollli  ibout  8 n, VOi-  is

mLasuiLd  m  bod} -dll  dLrmis dnd  ]n  longd  udinal  hod)  -al]  musLles  The  dcriiis Lhanges  iLg  meLhaniLal  properhes ind  -o  does the inuscles  We  measui  ed  VO-  of  the

LonneLtiie  tissue both mLitLh  (st] fD state  audoul  of  LitLh  (rehxed) sLaLe  aiid  VO?  uf  Lhe rnusdes  both m  Lontr  -Led  sL ue  nndielaxed  sL ue  VOi  nfLhe  umneLtiie  tigsue
s-ab  1 14 1 4ot thL TnuHLIL  ThLsL iLsults  LstdbhshLd  Lh  tL thL high pLrLLnLagL ofLhLLomkLt-L  hssuL  -iLh  loLv VO  is thL  nnain  rlLLor"hN seaLuLumbeTs  hho"  luvv VO?
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    It is geneidlh  iLcepted  thtt AIPiele]sed trom neurons  oi Rhal  cellscLn  tunction as  e)ther  a  neurotranstnttTei  or  a  neuromodulater  Although it his been suggested
thdtm thL iLrtLbi ttL rLtmd  ATP  iLLLpLeb  arL LNpiLbvLd  on  phoLorLLLpto[b b]po]ar LLIIs a"d  ginghen LLIIs httlL is kne-n  abvuL  ph)yok)giLil propLrLi" o[  theATP

receptors  it the retma  Heie -e  mi  estigdted  "hether  or  not  the ATPreceptors eipiessed  on  bipolar cells  can  genLrate a h-nd  g ited  iontc  Lurrent  pt(cmbianL LurrLnts  m

bipeT tT Lel1g  enivm  iticJl1lr d]ssoLnLed iiom rat  retinJe  -ere  reLorded  under  the "hote  eel1 voTtage  clamp  Londitiong  ATP  (O 2mNt) LL  okLd  mv  ard  euncntg  ]n  g out  ot  46
Lells  tested 1he Lunents  "hkh  -eie  largei at moie  hiperpolinzed mernbranepotentiats  lhe l V  cune  is roughl}  hnear and  the curreiitb reNersed ataround  2) mlif We
bnterpretthLbcobbcrvat]ensascvdLnLLthdtthLmnetiopiLA]PrLLLptorsarLLxprL"LdinasubsLtofrLbnilbipojarLLtlsG-LnLhLprLdomTndnLrolLerbipelarLLilsm

conduetmg  -sualh  eioked  signals  to  ganghon  cells  these ATP  mediated  eunents  rnai  pliv a  rele  m  intoum  mon  proces!ing -ithin  retin  ]

REGLLATION  OF  PHOTOTR4NSDUCTION  BI  SELECTED  FARNESYLATION  OF  PHOTORECEPTOR  G  PROTEIN  T SUBUNIT
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    Transducm (Ttt TP f) )s a  member  ef heterotr)mcuc G  ptotein taini]) and  pJa}s a  cei]traholc  Jn phototransduLtinn  ot rcti nal  vsual  Lclls  Tt Ts sclLLt-Ll)  modihLd

-ith  faineb)1 "hereas  most  of  the ozhei  if subtypes  ire geiantrlgeranilated Farnesilation of  Tv is essenual  for the signal  tiansducing  fiincTion of  transduun  dnd

bnchcmiLU  propLrLiLg of  TPr  irL  rcmirkabl}  altcrLd  vvitro  vLhcn  iirnLs)1 oi Tt  i3 rcphLLd  bv gLran"gcran}1 IILre vlec studkd  in v-o  the ph)hiological bignitkance  ot

this selecti}e  tirnes}lation ofTt  b} using  knock in mice  m  -hich  farnesi1 hnked to rv uas  suitched  to geranlrlgeianit lhe rnutant  rnouse  is norm  il in both ietm  il

morphelogN  ind  expression  TeveTg of  retinal  proteing but gernn)lgeranylated IPt JgsoLiated  "ith  rod  outer  segment  mernbranes  more  tightl) than farnesvlited TPf
Remarkdbl} ]ight dependent trdnsleLation of T3v m  pltotorecepLor Lell -as  suppressed  in Lhe muLant  rneuse  -hiLh  exhibiLed seserel} impnred  properues m  hght
adaptatiDn  to Htronger  ITght Thcsc rcsults  indiL  itL thL ph}yologTLdl  impoitdnLL  ef  sLILLtTxL  fdinLs}ldtTen oxLr  gLrin}IELrdnl]ttion  in iLgul  thon  er  Lht (i proLem
mednted  signal  transduction

THE  ROLE  OF  blATHMtN  RELATED  PROTEIN  IN NL"  I RLIINA
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    JdpdnLsL Lemmon  nL-tb  (Cviopspyrhogaster) hdsL dm  abi]iL}  te rLgLnei  dtL  thur  mluiLd  ergdnH  Th"  La"  rcgencraLe  their iieural  rctina  frnm retmal  pigment
epithehal  cells  eien  m  the idults  We  haie tocused  on  i  cmoplasmic  phosphoprotem stathmm  Stithmm  functions {s an  mtracellul{r  reh)  in  signal  tr tnsduLtion  bmds
tubhn  and  destabihtes cetlular mierotubules  I[ his been proposed that stathrmn  pLa}s roLes in neural cells tor exaniple  lhe regulation ot mitosis thL mamteriancc  ot ccll
bLruLture  ana  the  extension  of  axons

    We  isol  LLed  L sLaLhmm  gcne from  1 LDNA  1ibrarv LunstruLLed  fiorn Tegenenlmg  nev-t  reUnag  In situ hybrldiLaElon  andiysis  sho-ed  thlt stathmin  mRNA  -as

strongl}  expreised  in entire  regenerating  retina  "lnle  hybr]dimtion signal  "as  "eaker  in gang]]on  Lell  1i} er mner  nuLleai  1ilrer and  outer  nuclear  1ayer ef  adult  noimat

]LLmd  FurthLrinorL eui  ]mmunehiHLoLhun-d]  andhsis  suggestLd  lhat  sLalhmm  -as  ioLalvcd Lspeuall)  in  in"er  plex}lorm layer andapirt  oi  photareceptnr Lells  and

opric nei}e  These results imply  that ne"t  stathmm  pld) seme  roles m  ne"t  retmdl  structure md  regenerduen

SUBCELLULER  LOCALIZATIONS  OF  C3  IN  MED  4K  4  CONE  PHOTORECEPTORg
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    It has been reported  that tLtiapods haie orily onc  ts pe ot PD  cxprc"cd  in  both rodH  and  cones  but teleobts h-c  t"o  hofoims  of PDb  -clcLtiNeK  LxprL"Ld  in  Lithu

rods  or cones  In oider  to studi the tuncuon of GPT  PD  s}stem  in teleest cones  -e  mkestigdted  med  ika  photorecepters
    We  haNc prewiously ieported  antiserurn  anti  GPC  raiscd  agamst  partialpcptidc ofmcdaka  conc  spccific  subtNpc  ot  GP  tOl GP6) In this rcport  -c  furthcr carned
oat  double staining  ptith  anti  (TPC  and  anti  ( N  medaka  Lone  type  PD  (OIPD C)  specific  ant]serum  Our  obsenat]ons  revealed  that  Ot  CJ[36 was  dist"buled m  all oNer

the Lene  pbetoreLepLois  On  theether  hands LnU  CN  anLigerum  reLognved  -holeofthe  Love  Lells  exLept  feruuter -egmenls  Filarnentous sLruLtureg  -ere  c]bgersed  on
onc  ydL  ot  LonLs  in  -hiLh  -L  Lould  obvLnL  OIPD  L  LeleL  thz]ng  i-Lh  Ol  CJB6
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