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PHYSIOLOGICAL  ANALYSIS  OF  GNRH  RELEASE  FROM  THE  BRAIN
SLICE  OF  THE  DWARF  GOURAMI  (Cb"sa lalia)
M, Ishizakii, M. ligo! and  Y. Okat.
)Misaki

 Matine Biological Statien, Graduate Sch. of  Sci., The  Ufliv. of  Tokyo,

Kanagawa  and  
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 Marianna Univ, Scb. of  Med., Dept. Anat,, Kanagawa.

  GnRH  has been known as a peptide hormone  that regulates  gonadotropin release
from the pituitary. Reeent studies  have shown  that there are multiple GnRH  systerns

with  different functions throughout the vertebrate  brain. The termina] nerve  (TN)
GnRH  cells  are known  to prQject their axons  vvidely  in the brain and  are  suggested  to

function as  a  nellromodulator  by releasing  GnRH  peptide. However, GnRH  re]ease in

the brain from TN-GnRH  cclls has not  been investigated thus far. Here, we  prepared
brain slices  of  the dwarf gourairti in order to analyze  GnRH  release  from TN-GnRH
systern  ;n cornparison  vvith  that frorn the preoptic area  (POA)-GnRH system.  Tl]e

brain slices were  divided into two  parts, POA-GnRH  slices  and  TN-GnRH  slices. Tl)e
slices  were  incubated in the rnedium  conuining  severa] hinds of  agonists, and  GnRH

re1eased into the medium  was  measured  by radioimmunoassay  CRIA). In TN-GnRH
slices,  high [K'], medium  (depolarizing stimulus)  stimulated  GnRH  release  but am

eicitatory amino  acicl  transmitter glutamate did not, Tlie sexual difference ef GnRH
release in TN-6nRH  slices was  much  sma11er  in comparison  with  that in the POA-

GnRH  slices.  We  also examined  the elecnica]  activity  of  TN-GnRH  ce]ls  by cunrent

clamp  recoTding  te ana]yzc  the re]ation  between the electrica] activity and  the GnRH
release  activity. By companng  ave results  of elecdical recording  of TN-GnRH  ce]]s

and  RtA  in response  to high [K']. stimulation  and  g]utarnate application,  it is
suggested  that the GnRH  reLease whjch  was  evoked  by high [K']. stimulation  of

TT"-GnRH  slices results from the strong  direct depelarization of  IN-GnRH  axon  ter-

minals  and  varicosities  and  not  frorn the inereased soma  action  potential frequencies.

INTERAenONS  BErWEEN  THE  NEURAL  wwORKS  IN THE
CRUSTACEAN  STOMATOGASTRIC  NERVOUS  SYSIEM.
K.Tazaki, Biel, Lab., Nara Uulv, Educ,, Takabatake, Nara.

  The stornatogasuic  nervous  system  ef  decapod crustaceans  is an  irrrpertant

centcr  for coordinated  mevements  of  the fo[egut. The  stomatogasulc  ganglien
contains  pattem generating networks  for mevements  of  threc distinct regions:  the

car{liac sac, gasnic miII and  pylorus. Motor patterns of  tbe stomatogasuic

                                         Penaeasganglion neurons  in different networks  were  studied  in the shrimp

japonicus. Most of  these neurons  participate in either the gasuic or  pyloric motor

patterns. One of  the gastric network  neurens  participates in strong  pyloric
                                       This neumnactiyity.  and  can  switch  from the pyloric to the cardiac  sac  pattern.
ims in antiphase  with  the cardiac  sac  dilator neuTens.  They construct  a cardiac

sac  nctwork,  The  cardiac  sac  pattem becomes vigorous  when  the pyloric rhythm

is less active. All the gasnic neurens  can  be active  in tiime with  the pyloric thythrn
when  the gasuic thythan is inactive. Some of  the gastric meurons  have the
                                 of  the strong  pylorictendency  to fire with  the gasnic rbythm  in the absence
      Once the pyloric rhythrn  is inactivated undet  some  conditions  or  byrhythrn.hyperpolarization

 of  the pyleric pacernaker neuron,  they are release[l from the
                                      , Extensiveinfluenoe ef  the pyloric thythrn and  fire with  the gasuic rhythrn

                               are seen  in Peuaezas, andinteractiens between the gasuic and  pyloric networks

several  modes  of  interactions between the networks  found in reptantians  can  be
observed.  Such  interactiens aTe general features of  the stematogasnic  nervous

system  in decapods, Neurons ef  the stomatogasinc  ganglien are  part of  a single

neural  network  fromwhich they can  be asscmbled  fo[ configuratien  of  the pattern
gcneratorsundertheappfopriatemodulatoryconditions.

JNVOLVEMENT  OF  CAth  CURRENTS  IN  THE  MODULATION  OF  PACE-
MAKER  ACTIVITY  OF  TERMINAL  NERVE  GNRH  NEURONS  BY  GNRH
?ErrIDEH,

 Abei'!, T. Oya' and  Y. Okai,
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  According to our working  hypothesis, the terminal nerve  (TTsl}-GnRH system

functions as a neuromodulatory  system  that regulates  many  long-lasting changes  m

anirnal behaviors. We  have already shown  by using in vitfo  whole  brain preparations
of  a  smalt  fish (dwarf geurami) that the pacemaker activities  of  TN-GnRH  neurons

are  modulated  biphasicalty by sa]mon  GnRH, which  is the sarne  moSecular  species  of

GnRH  produced by TN-GnRH  lleurons: the rnodulation consists of  initial decrease

                   In the preset study, we  investigated the possibleand  late increase of  firing ftequency.
involvement of  Ca!' cunrent$  in the modulation  of pacemaker activities. Bath apptica-
tion of  Ni2' or La'U s]owed  down  the pacernaker ftcquency and  attenuated  the rate  of
the ]ate increase of  paoemaker frequcncy by GnRH,  Fumherrnore, voltage-clamp  ex-

perirnents suggested  that (1) low-voltage-activated and  (2) high-yoltage-activated
(HVA) Ca2' currzrnt were  present in the TN-GnRH  neurons,  and  the activation  thresh-
old of HYA  Cai' current was  shified to more  negative potentials by GnRH,  Ncxt, we
examined  the effeets of specific Cai' channel  blockers. Current- amd  veltagc-cLamp

experirnents  suggested  that nifedipine Ca blocker of  L-type CaY  channels)  did not
affect  the pacemaker ftequency and  its modulation.  However,  a)-conotoxin  GVIA
bloeked the modu]ation  of  pacemaker activities,

  These results suggest  that (1) some  kinds of Cai' currents contribute  to the

generationandmodlllationofpacemakeractivhies(2>HVACai'current(possibltrN-
type Ca2' cuffent)  is faciiitated by GnRH  so that it incrcases the frequency of  paoe-
makeractivities.

NITRIC  OXIDE  EXERTS  INHIBITORY  EFFECT  ON  FEEDING  RESPONSE

IN  THE  POND  SNA}L, l"mnaea sficrgnalis

H. Sadaineta', S. Kebayashii. H. Ogawa! and  E  ltoT.
LDiv.Biol.Sci.,Grad,Sch.Sci,,HokkaidoUniy.,Sfipporo,2Dept.Biol.,SaitarnaMed.

Sch., Saitama.

  ln the present study, we  used  a  NO  specific electrodc  to measure  an  increase in

NO  concentration  areund  the buccal ganglia in the ce"tral  nervous  system  of  L

stagnalis  when  the lips were  stirnu]ated by sucrose  stirnulus, lhe fictive fbeding

rhythm  in the buc¢ al ganglia was  also monitored  in the semi-intact preparations, When

the B2  ccLls, putatiye NO-generative neurons,  in the buceal ganglia were  irijured, NO

response  to sucrose  was  not induced around  thc buccal ganglia, At that time, the fic-
tive feeding rhythrn  increased. Application of  NO  scavenger  alse increased the fictive

feeding rhythrn, irrespective of  sucrose  stimulation. The present results  suggest  that

first; even  the low concentration  of constitutive NO  precisely regulates  the feeding

rhythm  by suppressing  bigh frequency feeding responses;  secend,  that the high

cencentration  ef NO  released after  activation  of  the feeding central  pattern generator
fol]owing appetitive stimulation of  the lips suppresses  the feeding rate,  resulting  in

recurTent inhibition. Il)is is the first diTect evidence  that NO  can  functien to suppress

rhythmic  activity  in the brain.

Dissociation of  gonadotropin-reLeas;ng hormone  neurons  and  their  eLectro.
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  The  terminal  nerve  {TN)-sonadotropin-releasing horrnone (GnRH} neurons
project their fibers widely  throughout the brain. and  it has been suggested  that TN-

GnRH  system  may  funetion as a  neurornedu]ator  by releasing  GnRH  in such  wide

area  of  the brain. Moreover, it has been suggcsted  by EM  observations  and  electre-

chemical  recordings  that the exocytotic  reiease  of  GnRH  occurs  not only  ffom the
axon  terminals and  varicosities  but also frorn the cell  bodies, Here, we  nied te estab-

lish a protocel for dissoeiating TN-GnRH  ce]]s  to use  thern for future studies  such  as

simultaneous  recordings  of  exocytotic  GnRH  re]ease, e]ectrophysiological  actiyity,

andCa2+imagingofGnRHneurons,Thewholebrainofthedwarfgourami,whichis

a favorable materia]  for the study  of  GnRH  neurons.  was  dissectcd out  ancl cut into
small blocks that contained  a  large cluster  of TN-GnRH  neurons  on  each  side of  the

biain. Ihey were  mi]dly digested in a papain sollltion,  and  TTNI-GnRH neurons  weTe

dissociatedbymitdpipening.Iheseacute]ydisseciatedTN-GnRHneuronswerelarge
and  spherical  celts  with  few processes, lherefore, they  could  be stably patch-clamped
in a very  good space  clanip condnien,  lhe ion chaonel  propenies of  these neurons

werebasical]ysimiLartothoseoftheintactTN-GnRHneurons.Inapreliminarystudy.

weleadedthedissociatedneuronswithFM1-43,amembrane-impermeab]estyryldye

that become trapped  within  recyc]ed  yesic]es. Destaining of  FMI-43  was  recerded

after depolarizing stimulation  of  thc oelts  with  a  perfusing medium  containing  high

concentratien  of  K', suggesting  exocytetic  re]case  of  GnRH  from the celL  body.

LOCALIZATION  OF  GHREL{N-IMMUNOPOSITIVE  CELLS  IN THE  RAT

HYPOTHALAMUS

Y. KagotaniL, K, Nakamurai, Y, Hayashii, K. Kangawa3 and  T. sakaii
'Dept

 Regulation Bio., Fac, Sci., Saitama Univ,, UTawa!Suntory, inst, Med, Research
Develop, Gunrna,3Dept, Biochemist, National Cardiovascular Research Inst, Osaka.

  Ghrelin, which  was  isolated from the stomach  as  an  endogeneus  ligand for the

growth-hormene secretagogue  receptor,  is a  new  potypeptide consisting  of  2g arnino

acid  residues.  In this study,  we  determined the locabzation ef  ghrelin-psoducing cells

and  neural  prejections in the rat hrain by immunohistochemistry. Wistar male  rats

were  perfused  with  a fixatiye containing  4%  paraformaldehyde, and  60-?m-thick

brain tissue sections were  imrnunostained by the free-floating method.  Ghrelin-

immunopositive cel]s were  obscrved  in the paraventricular nucleus,  supraeptic

nucleus, supraoptic retrochiasmatic  nucleus  and  ventral  tuberomammi11aJv  nucleus.

lnterestingly, no  ghrelin neurona]  prejections were  found in the external  layer of  the

medianeminence,butprojeodonstotheposteriorpituitaryglandthoughinternaLlayer

of the median  eminenoe  were  observed,

  These results  suggest  that hypothalamic ghrelin does not  directory stimulate GH

sccretion ftom the antcrior  pituitary gland via  the rnedian  eminence,  and  that ghrelin
has distinct physiologica] functions in the rat brain.
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