
The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  of  Japan

1OO Physiology

SYNAPT]C  RESPONSES  OF  CENTRAL  NEURONS  IN THE  TERMINAL
ABDOMINAL  GANGLION  OF  CRAYFISH  TO  SENSORY  STIMULATION

DUR[NG  WALKING
Tadayllki Kishimoto and  Masakazu Takahata.

Div. Bio]. Sci., Grad. Sch. Sci., Hokkaldo Uniy., Sapporo.

  Crayfish receiye  rnechanosemsory  information from the cuticular  halr reeeptors

on  the telson and  uropocis. HovveveT, it has remained  largely unknown  hovv the sen-
sory  input is affected  in the terminat aodominal  ganglion when  the animai  is engaged
in varieus  behavior. In this study,  we  made  intrace11ular recording  frorn the central
neurons  in the teminal  abdomina]  ganglion of  crayfish  perfbrming tethered walking
on  a  treadTnil] to ana]yze  how  their synaptic  respenses  to uropod  stimulation  were

affecied  during walking.  Uroped moteneurons  were  found, when  the  animal  was

engaged  in walking,  to  show  sustained  depolflrization (<10mV} during which  the

sensory  input was  significantly  reduced  in its amp]itude  (P<O.OS), By  contrast,  the as-
cendingprejectionintemeuronsshowedsllstainedhyperpotarization{<10mV)during

walking  whcreas  the identified mechanosensory  nonspiking  interneuron, the LDS  in-
terneuron, that received  frequent synaptic  inputs when  the animaL  was  inactive did not
show  any  svstained  membrane  potential change  bllt became completely  si]ent when

the animal  began vvalking, lhe  synaptic  response  was  aLso reduoed  during walking  in
the projection interneurens, The  results suggest  that in contrast  to the descending
sensery  input that is enhanced  during walking  Es  revealed  in previous studies, the
segmenta1  sensory  input is suppressed  in the terminal abdominal  ganglion when  the
anima]  is engaged  in the walking  behavior.

INTERNEURONS  RECEIVING  SENSORY  INPUT  FROM  HINDWING
MECHANORECEPTORS  IN CRICICET
Tetsutaro Hltaguchi and  Masakazu Takahata

Div. Biol, Sci,. Grad. Sch. Sci., Hokhaido University, Sapporo.

  In cricket  (Gryllus binvac"latus). mechanical  stimulation apptied  to the dista1 end

of hindwings elicits unique  escape  behavior, There arc numerous  mechanosensory

hairs (Type II) on  the dorsaL surface of  several specifie hindwing veins. Iheir afTerent
fibers preject onte  the rnetathoraeie  gar)glion via  thc first branch of the second  nerve

root.  As  the fi rst step  teward  understanding  the functienal roles  of  Type "  hairs in the

initiatien and  control  of  escape  behavior, we  identified those neurons  that responded

to rnechanical stirnulation of the hindwing tip using  intraeellular recording  and  stain-

ing techniques, Both local and  ascending  interneurens were  found te shew  spikc

responsestonieallyafteralaten ¢yefabout20rnsec:theyincreasedthespikedischarge
frequency during the stimulatien,  Ail ef  them weTe  spontancously  active whcn  a)e
stlmu]us  was  absent.  No  leg motoneuren  was  found to  show  spike  or  synaptic

respenses  to the same  stimuLation,  Although the current  method  of  stimulndon  ineyi-
tably activated  a  smal1  nurnber  of  Type IU hairs in addition  te Type ll hairs, our  find-

ings indicated that the Type II hair signals would  not  be transmitted  to motoneurons

unconditional]y: it is suggested  that the sensory  signals ftom the Type  ll hairs have to
make  faeilitatery interaction with  inputs from pathways either  descending or  ascend-

ing to the metathoracic  ganglion jn order  to sufficiently excite  motoneurons  for thc

escape  behavior.

CEREBRAL  PHOTOSENSITIVE  NEURONS  OF  THE  ORB  WEAVING  SPI.
DERS  CONVEY  INFORMATION  TO  VARIOUS  PARTS  OF  THE  NERVOUS
SYSTEMT.

 Nakamurfl and  S. Yamashita.

Biol, Lab.. Kyushu Inst, of  Design, Fukuoka.

  Circadian sensitivity oscillation in the eyes  of the orb weaving  spiders Argiope
amoena  and  A. br"ennnichii is mediated  by efferent  signats  via  lleurosecretary  fibers

in the optic  nerve.  Lucifer yellow applied  to the cut  end  of  the optic  nerve  rnarked

effkerent  neurons  that have their soma  within  the neurosecretary  cel]  group in the cen-

tra]ateral side  of  the protocerebrum. Transecting the efferent  neurosecretary  fibers by

cutting the brain at the midline  abolisbed  the circadian sensitivity change  in the eyes.

Ononehand,efferentopticnerveimpulsesincreasedbyitbuminationofthebraineven
ifthe brain except  the ipsilatera] optic ]obe was  ablated.  It is appatent  that thc ccrebra]

phtotosensitive neurons  that have theirphotDsensitive regions  in the optic  lobe aFe not

identical with  the efferent neuroseeretary  cells. Impulse firings in response  to illumi-

nation of  the optic ]obe were  recorded  nor en]y in the optic neryes, but also in the

brainandthecircumoesophagealconnectives.TheseresultssuggestthatcerebralphD-
tosensitive neurons  in the optic  lobe convey  inforrnation to various  parts of  the ner-

veussystem.

Three-dimensionalanalysisonnewcone.typepinealphotoreceptorsandgunglion

cells in river  tampreys, Lampetra  japontca
K, Inagakii, C. Onouei, M. Sarrbeejirna2, N. Suzukii, T. Oishi' and  S. Tarr}otsuL.
iDept
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of Hist. and  Morphol., Res. and  lkuip. Cent, Hamamatsu  Univ, Sch. of  Med.,
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  ln the riyer  Iamprey,  Lampetrajaponica, the previous studies show  that the

pinea] oTgan  possesses rhodopsin-immunereaetive  (R-IR} and  iodopsin-immunoreac-

tive CI-IR) photoreoeptor cells, and  that iodopsin iinniunoreactivity is colecalibed  in
theserotonin-immunoreactive(S-R)cellwhichisregardedasaphotonevroendocrine

cel]. Some  pineal cells  display the immunoreactivities against  visinin,  a  Cai'-binding

protein, existed  in chicken  retinal cones. Most  of  the V-IR cells were  iodopsin-

immunonegative. Tl]e present study  was  undertaken  to understand  histelogical char-

acteristics of the visinin-invnunoreactiye (V-IR) oells,  The R-IR was  located at the tip

of mmy  V-IR ce]ls. The V-iR ee11s where  R-IR is colocabzed  may  be a  new  type

photoreceptor in the ]arnprey pineal organ.  The ganglion cell  contacting  with  thern is

g]obular in shape  and  1arge in size (about 15um).

PHYSIOLOGICAL  ANASYSIS  OF SPONTANEOUS  NEURAL  ACTIVITY
OF  TENTACULAR  GANGLION  IN THE  TERRESTRIAL  SLUG,  "max
Inarglmatus

L ttoi, T, Kjmura: and  E, Itoi.
iDiv.

 of  BioT. Sci., Grad. Seh. of  Sci., Hokl aido Univ., Hokkaido and  
iBrain-Opera-

tiye Expressien Lab., BSI, Riken, Saitama

  ln slugs,  the interneu[ons in thc procerebral (PC) lobe. the central  olfactory

ergan, displays spontanoeus  oscillatory activity at a frequency of O,7 Hz. Many  physi-
elegical studies revealed  that the spontaneous  osciltations are involved in elfactory
processing. However, the physiological features ef  the peripheral olfactery  system  in
the tentacles are still unclear,  In the present study, we  thus analyzed  the neural  activity

in the Uua  tentae]es, using  extracellu]ar recording  techniques. The sensory  struc-

tures in the tentacle comprise  a  sensory  cpithe]ium  <SE), a  tentacular ganglion, and
digit-like extensions  of the ganglion (digits}. First, vve  recorded  the activity  from the
yentral surface of the digits by a suctien electrode, The spontaneous  oscillatory aetiy-

ity which  tasted for up  to 90s  at froqueneies of  less than S Hz was  recorded  in both
thesllperiDrandinfedertentac]es.Theeccurrencerateefthespontaneousoscil]ations
intheinferiortentac]eswashigherthanthatinthesuperiortentacles,Thetypicalwave
form was  eomposed  of  a  positiye phase followed by a  negative  phase. The  duration ef
each  phase ranged  from 20 to 80 ms.  The  separation of aie digits from the PC lobe by
cutting the tentacu]ar nerve  did not abo]ish  the oscillations, lhis indicated that an
oseMatery  circuit  exists  in the tentacle. Next, we  recorded  fast niphasic signals  frorn
the SE, Because the mean  duration of the secencl phase was  about  3 ms,  the signals
may  refiect tite firings of  olfactery neurons,  lhese results showed  that the synchre-
nous  oseMations  exist in the Uma:  tentaeles.

Comparative studies for photoreceptor organs,  eyes  and  pinea] organ,  of  sand

lgmpreys, Lampetra  reissneri, by use  of  histelogical technigut

S. Narikawa, T. Oishi and  S, Tamotsu

Dept. of  BioL. Sci,, Fac. Df  Sci,, Nara Wornen's  Univ., Nara,

  OneefthccharaeteristiefeaturesoflarvallampreysistheabsenceefLateralcyes,

butvestigialeyebulbsareburiedundertheskininthelarvalstage.Ontheotherhand,
the pineal organ  is welt  developod under  the transparent covering  tissue. Previeus
histological studies  for the pineal organ  and  the retina of  the adlllt river larnprey,
Larnpetra japonica show  that they havc both rhodopsin-immunoreactivc  (R-IR) and
iodopsin-immunoreactive (I-IR) cells,  but also serotenin-immunoreactive  (5-HT-M)
cells,  llie 5-HI'-IR cells  are  medified  photoreceptors and  arnacrine ce11s in the pineal
organ  and  retina,  respeetively.  Tl)erefore, we  investigated the 1ocalization of thesc
cells  at  seyeral  larval stages,  Both R-IR and  I-IR ce11s  vvere  already  found in the both
orgwis  in the srnallest 1arya used  in this stucly  but 5-HT-IR cells  vvere  found only  in

the pinea] organ.  These results suggest  that the ]arval pineal already  developed photo-
receptors  comparable  to adults.
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