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ANATOMICAL  SUBSTRATE  FOR  SPATIAI  RFPRFSFNTATTON  OF  LOtATION  OF  ODOR  IN  AN  INSECT  BRAtN
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    In inntninils and insectg elfaetory reLeptor neurons with the same  odorant  rcceptor are randomly  distributed in the ottaLtory sense ergan- but theN send  ix"ng  that coni  eTge

onto  disLrete glomen)h m  the first order  center  creatmg  an  odotopic  map  depending en  qualJty of  an  odor  rather  than irs lncatLnn Hovlee}er to d itc informdtion  tbuut  -hether

or  hovif poytion ot odor  is mapped  Ln eaLh  J]omemLlus hds been  laLkmg  OlfaLtery ieLeptui  Lells  m  the antennae  of  the ceLkroach  l'enpianE ta americana  send  thelr axons  dnwn

eiLher  thc Lvvu pdrdllet nenes  of  nlmost  equal  thickness depending on  whether  they are  located on  the anterior  or  posterior hali ot  the fiagellurn [er the first step to elucidate
neural  substrate  underl)mg  processmg of  lecatren of  edors  prqcLuen fieldh of  sepsory  axons  m  thL twu  sLnsoTlr  nenes  were  invegtigated  "ith  the use  ot  anterograde  dye iiljection
Ihe res-lts guggegted th it olfictory reLeptor Lellg  m  either of the two  nerves prelected to all glomeruli but the rate ot amount  ot axon  terminalb trem the twe  pen  es was  different

bctweell glomLruli This prejeLlten bids seen  in  glomeru1i may  be the bahis for a  spatial  representation  of  locatton of  odor

RAPID  RES?ONSES  OF  ZEBRAFISH  MELANOPHOREts  TO  BAtKGROUND  C HANGFh  AFTFR  TRAtMNG  WII  H  CYCt  ICAL  CHArvGLS  Ob  wrIITE  AND
BLi!CKBALKGROUrvDg
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    Tu  exarnme  the mtLhdnisrn  ot  fish culour  LhangL  -L  d-clopcd a  nLw  preLedurL for anal}smg  thc bchavrour ot  rnelanopheres  dn  7ebiatish  responding  to baLk.Tround
Lhanges  We  used adult tebratish the nmtant  t( opard  -hiLh  has lmes ot spots consistmg  of mehnophoies  merl)mg  mdophores  T-etie iebraftvh -crc  sLt dgdinsL d  whiLe  er

a  black baLkground unde[  tontrellcd  JUumTnatien  a"d  kLpt for about  40 da}s dunng whiLh  thL baLkground -ds  chdnged  alternatel>  ei  ery  t" o  days The arei  ef  the melanophores
relatrve  to that of  the mdophore  spots  "as  analyzed  as  the Melanophere  index  (MI) Attcr { c}clcs  C2e da}s) ot  background changes  the M]  of  the dorsal rnel  moph{)reg  whoge

niean  )vV was  O 17 betore the trarning sessien  increased  to O4S  e92  oti rhe blaek baLkground wbntle  it decreased to eO1 eOS on  the whLte  biLkgrotLiid In thcsL hsh i iapid
Ml  deLredse -  Ls observedi  -ithTn  1O seLonds  ef  the baLkground  Lhange  frem bl tLk  te vvhite  hi Lontrast  the MhnLreased mere  slowly  after  the backgroulid change  tiom whTte
Lo bldLk The results indiL[iLe  thdi Lhe Lebralish  melanuphores  rebpond  Lo baLkground changes  and their beha-our can be modulated  b) leainmg

EFFECTS  OF  STRESS  ON  THE  BLIND  SIDE  ?I(.MENTATION  IN  THE  JAPANESE  FLOUNDER
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    Effects ot  stress  on  the Blind  Side ?igmentatiollCstammg)m  the Japanese  flounder Paraltchthis Oitu;ceus  werc  exdmmcd  [ hdt "  wL  Lendueted  Lhe ioUo"nng expenments
ln the Jap mese  nounder  denNe  fi orn  an  Lqualic  larm L negatiNe  retat]onghip  betmeen  the incidence  of  pigrnented areas  m  the blind side  and  the  conceutrataons  ot  plasma Lortabol
-db  ±eLmd  bi Lertibel  tredLed iibh Blmd  Sidc Pismcnteltiull wab  mhibited  Ne  iclalaonship  beL"een the pigmentation  rate  and  plasma  cortsol  eoncentrauen  was  obscr;ed  In
RU4S6(Mifepristone)  treated  tish the  pigmentation -  is prenioted Thcsc  rcsults  suggest  thdt  strcsy  rcsponyivcnLssCLspLudlliv  respunslveness  of  mterrenal  gtand} vvas  depressed
m  thc pigniLnted fish

MORPHOI  OGICAL  COI  OR  CHANCES  ANI] APOPTOSIg  IN MELANO?HOREg  OF  LARNAL  MEDAKA,  ORrzLAS  inTIRES
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    Many  teleost tish can  adapt  thell bodv  celor  to a  baLkgreund  Lolei  blr Lhatiging  the morphelogy  and  densit) ot  thcir skrn  pigmcnt cclls  lh ¢  density of  skin  pigment cellg
in inan)  Lelet]st f]sh dccreises dunng longtenn adapLaLion Lo i whiLe background "'e premously reported that apoptosis is responsible for the deciease m  metanophorcs  dnd  thdt
a  sympathctic  ncurotransmitter  norepmephrine  stimulatcs  pigment aggregataon  response  et  melanophores  amd  proleiiged responsc  induLes  Lheir apoptogig  m  rnedika  On  tas

ratipes tt ts knowti that fish laiiae can  adapt  to a  backgiouiid cnler  immediately  after  hatchin.cr Tn the present study  wL  "]mpdrLd  mddnuphoit  apeptosis  m  1anae Cstage 37
42) with  thaL m  ddulL  medaka  dunng leng term  adaptatson  to a "1llte  bacl.ground Mela]iophore densib beLame sigmfieant  3 da} s after hatchmg betvifeen bldck md  vvhLtc  tddpied

med  ika  But  melalnophore  did not  deLTe ise bL apoptesis  in these  1 Ln  ae  md  NE  did net  LnduLe  Lppirent  apoptosis  in Lultured  mel"llophures  dLnvLd from embrso  eel]s  These
rLsulLs  suggcstLd  thdL thL reguldtTun  s) HtLm  of  dpoptes-  is d]ffLrLnt bLtwLLn laiNdL dnd  ddulL  hsh

ROLES  OF  RH  GENE  FAMILY  IN AMMONIA  SECRETION  FROM  THE  GILL  OF  TELEOST  FISH
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    Ammonial exLretien  fr{)rn the gill in  teleosL ±ish is essential ft)r nitTogen eliminiLi"n  Lnd  aeld bige reguTation but the molecular  bageg are sul1 largelk urtkno"n  Recentl)
it hts bcen yuggcstLd  th tt membcrs  ef  Rh  tdrnilv rnLdidtL  dmme]}d  trallspurt in  tht nidmiiAls  Thc Rh  timily ]h  ongmated  trom Rhesus issociated  glycoprotein (RhAG) that is
knovifn as one  ot malor  blood group anttgens en surtaee ot red blood cel]s Alneng the Rh  genes RhBG  and  RhCG  are  expiessed  m  thc  kLdncy and  possibly imolved  m  mmoma

mctabolism  These  fmdmgs  lcad us  te hypothesize that the Rh  gcncb woutd  work  for ariilloma  excretien  tn  thc fish gill JIcre -c  idcntitied  follr RhAG  nne  RhBG  and  t-o
RhLG  candidates  m  tugu 

.cenome
 databise ind  successfull)  isolated  all of  the cDNA  fragments from Tltkdixga rttbripes  b) RT  PCR  Analyes by NorthLni bloLtints dnd  rn  -rt"

hsbndvaLion reve  Lled  thaL ameng  the fugu Rh geiies fRhBG  and  fRhCC]2 were  gpeufiL -y expregsed on  the seLend  trs hmella m  the gill suggesuiig that thelr are m}olsed
m  dmmomd  LxLrLtiun  lroin thL Lill Curientl) "L  arL  and)img  subLelluldr  luLalitataell of  the products and  Lhe aLts-it}  tu traiisport ammoma

MEDULLARY  NUCLEUS  REGULATING  ACTIVrrY  OF  THE  GLOSSO?HARYNGEALVAGAL  MOTOR  LOMPIFX,  A  MAIN  MOTOR  rvUCLEUg
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    1hc dnnkung behauor of  the scawatci  ecl  ig controllcd  by the glessopharyngLal iagal  motor  complLx  cGVC) m  the meduLla  The GVC  innerv  ates  chnlinergiLdlly  the upper

esophageal  sphmcter  tnuscle (LES) which  cellsiszs of  striated muscle  fibers When  the CiVC nuerons  are actn ated the ULS  is constncted  thus drinking gteps  ro  start  dnnking

Lhe GVC  must  bL mh]biLLd  btr semL  laaor tTom upsLrerim  LirLuiLs  For Lhiy purpose catecho]arnmes  may  pl`Ly a  ro]e  becauie adrenalme  neradrenalme  and  depamine mhibit
thc GVC  actiiit}  (Ito et  al 2004)  Morphoiogically  tyrosmc h)droxylase  immunoreacti-e  neurons  haive bccn  demonstrated  m  the sdgnl  lobe CLX}  the "}mmi"unl  nuLleug  of

Ceqal {NCC} the area  postren]a <AP) and  the reticutar  formation (RD of  the medulta  The present study  aims  to isoT  ite the upstre  im  nudeus  -hiLh  inhibits  tht GVC  aLtuit)
LdteLholdmintigiLdll)  When  Lhe  LX  was  sLmulated  electnLalty  the neL:ronal  actrvrty  of  the GVC  was  dltered  illhibited  or  aLtivated  Relationships bet-een the eleetrical  stLiiiulL

dnd  the  GVC  response-  -eTe  ex  rmmed

COrvrRALTIOtw  OF  THL  U?PLRLSOPHAGLAL  bPHINLTLR  MUSCLL  IM  Hts  SbAWAILR  LEL  NLURAI  ANI] HORMOtvAI  CONTROI
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    Tha uppLr  LsophdgLdl  sphmLtLr  musde  (UES) pla) s LniiLdl  iolL  in  dnnkints wdler  TTie eel UES  mnerwted  tho]mergical]y  b} the glossopharyngeal iagal  motor  complex

(GVC) m  the medulla  Among ten branches of the vagal  nerves ffom the medulla  only one  branch Ccalled X5) -as  effectne to Lonstrict thc UES with upbrnal  fregucnLl of  20
Hi lhe presenLe of the oplimn1 frequency "as  explmned  b} the mtraLellular Liluum  Loncentrallons  The eei LES  vvas also infiuenced b} Lasorocm  and  igotoetn VtKntoun
LonstnLts  the  UE5  and  ibotocm  relaxes  it Blr separating  musde  cells  from nerNe  endmgs  pharmacologncally mede  of  aLuon  of  these pepttdes wis  examined

MULTIPLE  NATRIURETIt  PEPTIDES  IDENTIFIED  IN THE  MOST  PIllMITIVE  EXTANT  RAY  FIN)gED  FISH  LREATh  A  Dhh?hR  UNDERS  1ANDING  OF
THEIREVOLUTION
')Albert
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    lhL nahnurcnc  pLptidc (NP) fairnlT is LomposLd  of  ANP  BrvP VNP  and  four CNPg CCNI' 1 threugh 4) m  tLILost fishIIo-ei er  nnly  CNP  3 exdgtg  in elagmobrmLhs  tn
efder te trace the process of dbeisdicdtien m  ray finned tish idennfication of NPs  in the controstedn fish stuigeon iesulted m  )dcntLfiLdtion of AtsP  BNP  VNP  dnd  CNP  2

HoweNer iL is  not  known when  CNP  ig diveisified inLo  4 lypeg ] hug biLhir Polypterus endTichen  ws  uged  m  lhig gtud}  as  it is beheved to be the most  pnmitne  extmt  ra}

tinned tish nmd  diverged earheT  than sturgeon  in  the bony  tish lmeage  We  doned LDNAs  encodmg  ANP  BNP  VNP  elnd  thTee C)JPs  (C)JP 1 3 and  4) frum the henrt and
brdin Thug it is ohi  Tolls that four CNI]s iliead)  exist  in the bichJr prior to the Tndependent  genome  duplic itLon  that oLLurred  in thc tclcost hnLdgc This is thL hrst obsers ation
that CNP  3 ArgP  BNP  and  VNP  ce  Lxist  m  a singlL  fish spLaLs  mcluding  tLILost fish thercb} Lonfmmng  that thiLc cardiae  peptrdc genes nv  BNP  and  VNP  nre  prnduLed
by tandem  duplicataon fiom the CNP  3 gene
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