
The Zoological Society of Japan

NII-Electronic Library Service

TheZoologicalSociety  of  Japan

Endocnnology 1499

mantly  from  the sLate ]n this studv we  deterrnined the concentratieng ef dnelatondn dn the seale  ot  adalt  iemil: geldfish during reproductne  period from December  Lo Apnl
Scales m  the durstl ldtLr t] hnc or  Nentral  regions  -ere  collected  Melatonm dnd  othLr  mdo]cs  in the  scale  -ere  deteeted b) resersed  phase high pcrfenmdnLe  1iguid chroma

tegraphy  with  tluorotMetrie deteLuon  Thc  mdatomn  leyels m  the sLa]e  exhibited  signiticant  NarlaUons in  all rLgiuns (p<O O]) with  higher levels in earl}  Februartr Scrotemn in
LhL sLdlL  -as  dctccted                 tn  fevv dnmials  durmg the penod  Indole tLLel]L  d"d  -ds  onl)  deteeted m  DeLetnber  and  Janu irv G"ndd  sumdtiL  indcx  gradudll) mcreased  and  peaked
in earl)  Apri] These resu]ts  suggesL  LhaL mddL"mn  could  be related  -ith  iite11ogemn  gynthesis  beLausL Larl}  }ebruao  is theught  as )olk  torrnation gtage
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    Bone  forrnation m  mammahans  pruLLLds  through  a  remodeling  process that runs  eontmuouslx  mvulimg  the ieserprTDn  ot  old  bone  b) osteoclasts  aiid thc subsLcluent  foi
mahon  "i  ney-  bene by osteoblasts  On  the other  hand fish scalLs  ilso hdve esLeoLhsts  md  osteoblasts  Tartrate icsistant  acid phesphatase (TRAI]) and  cathepsin  K  are  char

actensLic  LonshtuLnLs  ef oHtLodasts  dnd  theietore used is histechemieal and  bioLhLmiLaT markcrs  for osteoclasts  ln the present stud)  -e  have suLLLssfull)  Tsolated  LDNAs

cnLoding  TRAP  md  carhepsln  K  form scales  m  goldfish by RT  PLR  and  RAC  F proecdurcs alld  1nfLrred  the prlmary tmino  dud  struLture-  nf  theni  Tt vLas  tound lhat TRAP
and  cathcpsm  K m  goldfish Lonsists  of  340 dnd  332 uruno  a"d  rcgiducs  rcspectdveIN  The  expressiens  of TRiV' and  cathepsm  K mRNAs  -ith  me  isllrement  of  osteoclastie

aetdvtv m  goldtish sc tles "ill also bL disLLLvsed
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    lt is  known thit the tsssue mhibi[or  oi  meL  L]1"pToLundsLH  2 Cl imp  2) has JnhLbitory  acrnTty  on  bone  resorpt]on  nL highLr LunLLntrdtions  m  utro  In contrust at lewer con
centntiens  1"ip 2 diiecLl} stimul  Ltes the bone resorbmg  actu-by ot isolated nnture  ogteoLl LsLs The t-o  types et ce]ls  ostcoelasts  and  osteobligts  are  geen  m  fish sLales  Thus
-e  Lunsider  hsh sLalcs as d  geod  medel  for the studlr of  bone foTtnation ln geldhsh sLdkb  2N-Lcks dttcr  intermnscular  auto  transptantation an  osteoLlasLmdrkLr  TRiXP  aLtivty

wds  increased  up  to 10 times  bur ati osteoblast  markLr  ALP  aLhNit)  was  hdrdly increased  To  screen genes expressed  duimg the osteoLhstiL  icti}atien  difteienual displa}
analysis  "as  cmied  uuL  usmg  Luto  tralnspldnted  and  non  transplanted  sealLs  Wc  "btamed  the results  bhowm4  thdt Timp  2 expresgion  -as  ex[remety  gtrong  Tn auto transplanted
scales  but Nery  week  m  non  lrtmsplanLLd sLdlLs  Wc  determmed by RT  PCR  anilysis  v"hether  T"np  2 LxprL"ien  Lhdngcd  during the eertam  tume penod  itter  mltamusLuldi

auto  tn"splantatien Furthermnre  cells expresslng Tlmp 2 mRNA  m  the sLale  were  ide]tified  The result  al!e  bcen presented

LDNA  CTONING  OF  S?FCIFIC  CLptES  INVOLVLD  IN  TH]  DIFFFRFNTIATION  OF  OSrEOCLASIS  Irs ALLOTRANSPLANTFD  S(MAIFS  OF  THE
GOLDFISH
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    MultinuLleated rnature  osteoclasts  vifith aii abiiit} of abserbmg  the bone ue  fermed lhreugti the tus]on ot mononudLdr  prLLurserK PrcyousLi "e  haie tound that both
osLe{)LldsLs  dnd  estcobldstH  cxist  m  the goldtish scale  -iis prompted  us  to use  Lhe sLdlL  ds  d  modLl  "stem fer the  stud]  ef  osteoclist  ditterentration Stales of  maTL  goldfiyh
"ere  alletransplanted  to induee  osteoelas[  maLunhon  Oii d L) 1 2 3 5 7 1O L3 dnd  16 thc scalcs  "cre  eheeked  for their morphologiLal  Lhange-  and  their act-Trics ot tartratc
Tesistant  acid phosphatase (Tnv} a marker  LnzlrmL  for ost"]dast  differentiation vLere  determined 0n dal 7 TRAP  dLLbiL)  m  thL sLdlL  wds  ygmfic  intl} (t)<O eO1) elefoated
is Lompmtd  vviLh  th it in  rhc sL  dc on  di} 1 Around this time  abundaiit  mononudedr  osLLeLlasL  prLLursors appeared  1nyultdnuclear osteoclasts  begati lo  appear  o]i ddy 10  On
day  16 multinucleated  rnature  ostLoelasts  incrLastd  m  llumbei  Atternpt -  is made  to identit}  the genes that are spLufical1lr LxprLbsed  dumllg the osteodast  ditterentiataon Dit
krLntul dTspJdlr teiealed  that one  ot  the geneb is midkrne  a  hepann bmding gi"-Lhtdiffeientiation factoi

EFFECTg  OF  gAlMON  Gn[IH ANI)  bLX  STFROID  HeR}IONES  ON  EXPRESSION  OF  GEMS  ENCODING  (.nRH  RELEPTORS  IN  MASU  SAIMON
I,llUllARI  CELLS  IN  vr7110
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    [ffcLts of  salmon  GnRH  (sGnRH) and  sex  steroid  hormunes oll expksvun  ot  gcncs cnceding  f-e  suhtypes  of GnRH  receptors (CJnRH Rs) "ere  cxdmnnLd  m  pr]mtry
pitudta- ceU  LultLaes  oC  masu  salmon  rOncorhinchus  maTo"}  PituLtames "ere  taken  from  fish in  pt{arLh (ear1) matunhon)  m  May  (maturmg} m  Ju]} (pie spiwnina)  and  in

SLptembLr (spawnmg) The dmounts  ot  GnRH  R mRNAs  m  the pituitar ) cclls  wcrc  mcasurcd  by real  tame PCR  AII tue  mRNAb  sho"ed  srmilar  changes  ]n  rLsponsL  to  sGnRH

and  sex  steroids  sGnRH  inLrLdsLd  the  dmountH  of G]RH  R mRNAs  en!) m  MarLh and lvta) m  the tem L]es EsLradiol 17 P (L2) inLrcased  the amounts  in Dvta) m  the rnales
x-hilt  it  LLndLd to  deLrease them  in  Septembei In the tetllales tegtogterone (1) g]gnifiL  uiLlx inLreased  the aniounts  tn  May whcrcas  it deLreased them  m  Julfr and  Seplember
Ihcse rcsults  suggest  that sGnRH  E2  and  1 ddfferentialllr regulate  exprebsion  el  tivL subtypLs  of  GnRH  R  genes in  the pituitary of masu  salmon  depending on  gender dlld thL
stage of reproduLtion

HORMONAL  ALTIVITY  OF  SYNTHFTIC  GONAD  STIMULAIING  SUBSTANLh  ((.SS) SNHILH  lg A  GONADOTROPIN  OF  STAR)ISH,  ASTERIM
PFCTrNlrFnA
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    Similir to mogt  -ertebraLes  euL}le  rnatunuon  in  -tarfish  is regulated  undLr  thc hormenal  aLtaon  Gonad  strmulatmg  substanLe  c(TSS) d  peptide hormone  vLhJch  Ls secrctcd

trom radral nenes  is Lhe tllsL trigEcr to mduLc  eoLvtL  maturatLDn  Preyously -e  were  successfu1  m  punfiLataon ot  the GSS  irem rddidl  ne-cs  ot st irf-h  Artenna peattttfera
Thc purLhcd  Ggg  is a  heterodimer ceinlmged  of  t-o  clifferent  pepndeg A  cham  C24 dmmo  aud  rLsiducs)  alld B  Lhain  O9  amLno  acid  reiddues}  Tn ths  stud} "e  exammed  wheinei
s)nthetie  GSS  exerted  gonadotropic ictiuty  Bascd  en  armllo  d"d  sequenLes  A  and  B peptides -ere  cheinicall}  synthesi7ed  thcn thc hcterodimer was  termed bv disultide cross

1inkdgc bctvifeen beth peptides The slrnthetrc  CJSS could  mduce  gamete  spa"nmg  b) "d)  ef  produung 1 mcthiladenme  m  follicle cells  Fifr) perLent mduction  for spi"mng
vvas  brought ibout  b} 2 nM  uf GSg  Thus  thL  s)nlhLuL  {,SS is Lontirnied to mimic  the naUiral GSS  aLtron
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FIRbT  IDFNTIFILATION  OF  THE  INSULIN  LIKE  GENE  FAMILI  IN HXDRA
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    nie  msulln slgnallng pathwa} has been LhaidLtenLed  m  dLtdil in bilatenan anTmals  -here  Lt has been sho-n  to regulate  metabohsm  gro-th and  longexit) Although  a

homelogue of  Lhe bilatemdt i]sulin  receptors  is identihed  in  Hvdra all the efterts  to idcntif}  thc 1igand hase net been rewarded  Bv  usmg  a ll}dra EST  database -e  Larried  ouL
biointonnauLs search  R)r mHuhn  hkL  gencH dnd feund  3 ef thcm  Atl of them  encode  A  and B chains ind  C peptide and  hdNe yst"n  iLsiduLs  in Lonseried  peytiens although

the identity  et  ummo  acid  sequences  is le- The expresgion  pitterng ef  lhege ge"eg an  ilNied  b} vuhole  mount  in  ytu  hybridizanon  arc  totall} ditferent Gene  1 s  expregsed  onl}

trangtently dn a  small  number  of  eLtodermal  epithehal  cells  m  the presumplavL tLnLtdu  rcgions  Genc  2 is  expressed  in  ne-e  eelts  in  the ectederm  of  the hypostome nnd  lo"Lr
peduncle -hile  m  the gastrk rLgien  thL Lndodcm]dl  ]crve  Lclls  cxpress  the gene  This Js the first tnarker  eier  ebtarned  for endodtrmal  lltrxL  LLIIs  ecnc  3 Ls expreKsed  m  the
ecLodermal  epitheh  tl Lel]sJust  under  the tentacle 7one  ind  dn  the peduncle
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