
The Zoological Society of Japan

NII-Electronic Library Service

TheZoological  Society  of  Japan

Phpmolegy 93

THE  FUNcrIONAL  ROLE  OF DORSOrvlliDIAL  NUCLEUS

(DM) OF T:HE MIDBRAIN  FOR  GENERMING  CALLS  IN

BENGALESEMNCH.

YIFukushimaandK.Aoki  Life Sci, inst, So hia Univ. Tok o,

EFFECTS  OF  GLUTAMATE  TRANSPORTER  INHIBITORS  ON

GLurAMETE-mu)UceD  n"MARD  CURmmS  M  CruCKET  GRnLUS

BIMACUIATUS,

K. Kesakal and  M. Yoshina, Dep. of  Biology, Tokye  Gakugei Univ. Tekye Japan

   Bengalese finch (Lenchura sniata)  produces distance calls

whose  acoustic  structures  are  sexually different. Electrical

stimulation to the regions  of  DM  in male  and  female induoes

calls  whose  acoustic structures are  similar  to those of distance

calls  of  rnare  and  fema]e, respectiyely,  Electrical stimulation  at

different frequency in female induees the certain  kinds of caUs

with  different aceustic  patterns. These data suggest that DM  is

the nucleus which  generates the different acoustic  patterns of  call

in Bengalese finch.

  Wc  have prtviousely reported  that glutan!ateinduoed inwErd mmt  is net

catTied by glutamate receptors  but by Na  
'
 depe[Lder)t glutamate tranpmers  in

voltage  clamped  ce11s  of  oorpori  al1ata in cricket  gtoj!!!s bimsculatus, la order to

obtain mcte  irfermaden tibcvat the basic properties of  this rmt  we  eKamined

the effects of  glutamate tra[isporter inhibitors tkainatg dihydTol[ainale, cysteine,

cysteatc. cysteine  sulfioatc,  PDC,  DbTHA,  and  its reoca]ic  eempetmd  D- and

L-TT{A. and  DL-TBOA,  a Dovel derivative of  DL-tiveo- S 
-Beqyloxyaspartate}

and  analyied  a petenty ef those inhibitors, The foltorwing results wert  obtaioed.

(t) Kainate and  dihydrokainate neither  elicited  a cunent  nor bioc;ced

glutamate-in(lt-ced inward current. (2)Clysteine alone elicitecl ue  inward current
and  blocked glutEmale-indnoed inward current slightly. Betl) cysteate  and  cysteine

su1fu,ate  el{cited inward currcnt and  potently blocked the glutamateinduced
inwsrd airrent. (3}DL-TBOA elicited no  invvard carTent  and  showed a mest

potent blockiog action tested in this study, Based on  these resulig  the glutamate
transporter exprussed  in uicket corpera  allata cetl  seems  sirnitar to that reported

fbr EAATI aian EAAT2, 3 aiKl  4 which are  cloned  fiom mammalian  brain.

MOLECULAR  HISTOCH]MICAI)  AND  PHAR)UtCO-BEHAVIORA]]  STVDIES
ON  THE  GLUTAI-ATE  RECEPTOR  IN  TH:  BRArN  O?  SAtMONTD  ErSHES  .

M.Fukayal,  H.uedal,  K.yamttuchil,  T.shoji2  and

M.watanabe3.  IEac.  ot  ?ish.,  Hekkaido  univ..  Abuta  and

Hakedate,  2Grad.  Sch.  of  Pham.  sci.,  Hekkaido  Univ.,

sapporo,  and  3sah.  ot  Med.,  Hokka ±de Univ..  Sapporo.

    The  1ocalization  ot  N-methyl-D-aspartate  CNMDA}-
type  glutamate  reaeptor  CGIuR) E2,  E3,  and  C1  subun ±t
nglNAs  in  the  ehum  salmon  (Oncorhynchus keta}  and

laeustrine  sockeye  salmon  (O. nerka)  brains was

investigated by in situ  hybridizqtien using  specific

prebes  whieh  ebtained  by  cloning  the  salmon  each  subunit

partial  cDrm.  And,  the  etfect  ot  competitive  NMDA

antagonist  (APV) and  noncompetitive  NHDA  antagonist

(MX-eel) en  the  homtng  duratien  ef  lacustrine sockeye

salmon  in Lake  Shikotsu  was  analyzed  during  the ±r  homing
mtgratien.  GluRE2  subunit  mRNA  was  expressed  mainly  in
the  torebrain.  GluRE3  subunit  mRNA  was  strengly  observed

in the  cerebellum.  GluRC1  subunit  ntR)IA  was  expressed

widely  in  salmon  brain.  rnjections  of  APV  and  lfK-801  to

lecustrine  sockeye  salnon  resulted  in  s ±gnitieant
lengthening  ef  boming  duration.  rhese  results  suggest

that  the  NMDA  receptor  channel  is an  tmportant molecule

during  the  homing nigration  of  salmonid  tishes.

MULTIPLE TYPES  OF AMTNO  ACID TRANSPORTERS  EXPRESSED  IN

CORPORA  ALLATA  CELLS  IN CRICKET  GRYLLUS  BIMACULATUS,
Y. Iimuka and  M. Yosliine. Dept. of  Biotegy, Tokyo Gakugci Univ., Tokyo Japen

  Effects of  amino  acid  en  membrane  potential in cricket oofpete  altata eells

were  invesdgated. The foltcrwing results wert  chtaind. (1) Acidic mllino  ncid,

glutamate and  aspartate eaused  a most  petent depoLarization tested in this sondy,

e) Glutamine, serine, alanine. glycir}e, methionine,  leucine, isoloticine and  valine

also caused  merntrane  dFpoSarizations, (3} Basic amino  acid, sllch as Lysine and

srginine had little effect en  mernbrane  potential. (4) Depolarinien in{hiced by
valin  . methionine  artd  alanine were  eliminated  by Teplaeing the ertrenal Na  

'

with equlmolar  U  
',

 {5) Atgebraic smnmation  of  menbmLe  dqx}Ierization

between acidic amino  eeid  (glutamate) and  ncutral  amiro  aciq  alHnin, yalin. and

methi(min)  was  chserved indicatiing e possibl¢  existence  ef  the electregettic Na  
'

diependent arnino acid transporters which carr)r  the hydrophchic arnino aeid such

as alanin, valin and  rnethionin in cricket  corpora  allata cells,

VIP-  AND  NO-NEI(VE  FIBRES  IN  IHE  NIIRVE  PLEXUS  OF  THE

ALIME)(IrARY I[RAer OF  Xenopus  laevis TAI)POLES.
T, Naltohi, M. Yamashlta',  RJ,  Wassersug3  and  H, Akiyoshl`
'Shimane

 Unlv., Matsue, nnst. Space Astron. Sci., Sagamihara,
Daihousle Untv,, Halifax and  

"rbttori
 Unlv,, Ybnago.

   in order  to tnvestigate the  development  of  the  intrin$ic

nerves  in the gut  of  anurans,  we  examtned  the distribution and

density of vasoactive  lntestlnal polypepttde  (VIM and  nltric oxide

,(NO)nervefibersinstages52-59Xenopustadpoles, VIP-and

,NO-nerve fibers were  ldentified irnmunohistochemically with

anti-VIPandanti-NOS-Iantibodles.  Theconnectivetissue
layer of  the  subsereus  spaces  contained  both VIP- and  NO-
positive fibers along the  alirnentary  canal.  in the stornach,  VIP-

posrtive fibers were  dense, irregularly arTanged,  thin varicose

strands.  Both  nerve  fibres in the  small  and  large intestine
showed  checkered  pattern. Nerve  oell bcxlies were  not

identified, Histeloglcal features $uggest  that VIP- ancl  NO-
nerve  fibers should  imctlon  in contro1ling  the.motility of  the

alirnentarycanal.

AGING  rN lrHE MOUSS  OtFACTORY  SYSTEM:  Correlatien  ot

changes  ±n  the  elfactory  epithelium  and  elfactor]r

behavienr.
K.Tonesaki,  Department  of  Veterinary  Physielogy,  Faculty

ot  A riculture,  Gifu  Vniversit  , Gifu.

       oug  te  unctlona  organna  lono  tee  actory

system  is reasonably  well-documented,  the  majority  of

these  studies  have  tocused on  a  single  tine  point  during

the  ontogeny  ot  the  individual.  The  decline  in vision

and  audition  with  age  is we11  documented.  Hcwever,  
there

is  little  physiological evidence  that  olfactery  acuity

declines  with  age.  We  observed  the  amplitude  of  Ecx]

(Electro Oltaete  Gram)  and  the  thickness  ot  the

olfactory  ep ±thelium.  Beth  of  them  decreased  dramatically,
with  age  in  Senescence-･ltccelerated  Meuse  (SAM-Pl). This
strain  of  mouse  exhib ±ts aceelerated  senescence  and  age--

related  pathologies  and  is a  :easonable  "pdel  tor
research  en  aging.  The  median  survival  tim  for  SAt!-pl

is  55  weeks.

In the  present  study,  we  show  that  the  acuity  of  the
sense  of  sne11  declines  with  age.  We  propose  that  the

olfactor]r  a ¢ uity  changes  with  age  and  the  age-related

decrease  ±n  elfactory  sensitivity  may  be  explained  on  the

basig  oi  oltactory･recepter  loss.
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