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EFFECTS  OF  ACING  ON  EXCITATORY  JUNCTIONAL  POTENTIALS  RE.
CORDED  FReM  CMCmsT  itIGHT  MUSCLws

Y. Kobashi and  H. Kita.

Dept Scnsory Sci., Fac. Med.  Pro['essions, Kawasaki Univ. Med. Welfare, Kurashiki.

   ExcitatoryjunctionalpDtentials(E]Ps)andminiatureexcitatoryjuncitonalpoten-

tials (MMPs) were  recorded  intracellutarly from cricket  (Gryitus bimaculatus) flight
mllscles  1 i2a (hindwing depressor) and  1 19 (hindwing elevator)  on  appropriale  days
after  irnaginal rnoulL  Cricket  flight muscles  are  considered  to be suitable  for investi-

gating funetional ehanges  with  aging,  since  Lhey  arc  known  to  start  to degenefate
during the fiTst 2-3 days after  imaginal rnDult.  In musc]e  t12a, which  shewed  a

rernurkable  decrease in muscle  mass  with  aging,  the EJP and  the MEJP  amplitudc,

and  the MEJP  frequency decreased during the first 2-3 days after  imaginal meult  and

then incrensed  graduu]ly, However. insening a rnicroc]ectrodc  into the muscle  fiber
became difficult after  the sixth  day  fo1]owing  thc irnagina] moult.  In muscle  119, the
EJP and  MEJP  arnplitudes  and  the MEJP  frequency increased gradually by the fif-
teenth day after  imagina] rnoult  It is liuggested  that the fa11 in EJP  amplitude  in rnuscle
1 12a after  the second  day fo1]owing imaginary moult  is caused  by a  decrease in qllan-
tat content and  the fellowing gradual  rise  is due to an  increase in quanta1 size,

Action spectrum  of  foraging behavior in the Japfinese yeltow swallowtai]  butter-
fi}',Papilioxuthus.

Hisahatu Koshitakai, Michiyo Kinoshita'2, KenLaro Arikawai.

]Gruduate
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   We  established an  experimental  ptotocol to eyaluatc  leHrning and  dis:rimination
of  rnonDchromatic  1ight by the Japunese yellovv swallowtai1 butterfly, PapitiD xuthus.
By  using  the prococol we  measured  the action  spectrum  of  foraging behavior of
Papilio.Firs[,vvetrainedbutterf1iestofeedonacertainrnonochrornaticlightprojected

from belew to a  trunspurcnt screen  inserted Ln the fioor. After  confimiing  that they
]carned thc wnvelength,  typicatly after  10 days of  training, we  tested the buttcrflies

one  by one. We  presented training wavelengths  for each  individua] at different inten-
sities,andrecordedwhetheTthebutterfliesperfbrmforagingbehaviofunderfree-flight

as  weH  as  under  tethered conditions,  The  lowest intensity req-ired  to eticit  foraging

behavior vvas  recorded  as  the sensitivity  threshold. Tlle sensitivjty of visit  in ftce-flight
condition  peaks  at  420  nm,  whereas  the sensitiyity  of  proboscis extension  in tethered

eondition  peaks at 360, 500 and  600nm. This difference suggests  that the visit  and  the

proboscis extensien  are controlled by independent mechanisms  ar least ln part,

CHARACTERIZATtON  OF  SQUID  VOLTAGE-DEPENDENT  CALCIUM
CHANNEL  a1  AND  P SUIIUNIT
T. Klmllra], G. Matsumoto] and  T. Kubo].

'Mo1.Neurophysio],Group.Neurosci.Res.Inst,AIST,TsukubaandiBrainvvay,BSJ,

Inst. Physic. Chern. Res. (RIKEN), Wako

   Multipleclassesofvo]tage-dependentcalciumchannet(VDCC)alsubunithave

been rnolecutarly  identified and  are  often  termed  L-, N-, PIQ-, R-  and  T-type calcium
chHnnels  on  the basis of  their etectrephysiological  and  pharrnacologicHl properties.

Auxilial P s-bunits  rnay  also  conuibute  to functional diversity of  VDCC,  To eharac-
terize a squid  VDCC,  we  cloned  VDCC  a1  subunit  (LoCa.1) and  P subunit  (LoP 1)
cDNA  from  the squid (loligv bieekeri) optic lebe ai]d  performed  functiDnal expres-

sion  experiments  in Xenopus  oocytes. Whole cell currents were  measured  by two
etectrocles  yoltage  clamp  method.  LoCa.1  current  coexpressed  vvith  LoB  1 was  high
voltage  activated  and  ]asted for ]ong during activation and  not inhibited by any  drugs
and･toxins.  Lo6  ] reduced  inactivation Df  mammalian  C"2.3  cllment simi1ur to mam-

malian  S 2a subuniL  Immunohistochemicat exarninatiens  revealed  punctate irnmu-

noreactive structures in neuropil aiea in the optic  lobe, vvhich  suggests  that LcK]a.1
may  be 1ocalizcd ut  prcsynaptic terminal.

Coexpression of  three long-wavetength absorbing  yisual  pigrnents in proximat
photoreceptors in the retina of  Rrpilio xuthus

M.  KurasHwa, M.  Wakakuwa,  K, Arikawa,

Graduate Scheel of  Integrated Science, Yokohama  City Univ., Yokohama,  Japan

   The compound  eyes  of  Papilio ruthus  contain  five e]asses  of  spectral  receptors,

peaking at  the UV, violeg  blue, green, and  red  wayelength  regions,  and  another  type
of  recepters  with  abnormalty  broad sensitivity  spectrum  (A-celD, We  previously
clonedfivedifferentopsincDNAs,UV,B,L1,L2andL3,andlecalizedtheirmRNAs

in the retina by in situ  hybridization,

   Wo  thus found that the omTnatidia  can  be divided inte three types in terms  of the

combination  of  the expressed  opsin  mRNAs,  It appeared  that some  photoreceptors
express  more  than  two  opsin  mRNAs.  TD  improve the re]iability  of the ]abeling we

here created  a  new  probe to deteet the mRNA  of  a green opsia  Ll, and  obtajned

increased labeling density in in situ  hybridization, In contrast  to our  previous probe
eorresponding  to the 200 bases of  C-terminus non-coding  region,  the ncw  one  is

approximately  l6oo bases long, containing  both the whote  Dpen  reading  frame and  the

non-coding  region.  We  found that the mRNAs  of  L1 (green), L2 (green) and  L3 (red)
aie  coexpvessed  in the  A  cells  suggesting  that  [hese  three  opsins  broaden the sensitiy-
ity spectrum  of  A-cells. Interestingly. the coexpression  seems  to hotd only  in ma]es.

LOCALIZATIONOFIONOTROPICGLUTAMATERECEIYTORSUBTYPES

IN THE  OPTIC  TECTUM  OF  RAINBOW  TROUT  Oncodynchus  nrykiss

M, Kinoshitai, M. Fukaya!, H, Ando', M. Watanabe2, A. Uranoi and  E. Itoi.
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   The  disuibution of glutamate receptor  sllbtypes  was  examined  in the optic  tec-

tum  of  rainbow  trout Oncorh.yn('hus m)'kiss.  Glutamate is a  putative neurotransrnitter

fDr the  visual  transduetion in fish, First, we  examined  Cai･ responses  to glutamute in
the teclum  by  a Cu!'  imaging  method.  1]ne application of  ionotrvpic glutamate  recep-

tor agonists  (NMDA  and  AMPA)  increased intracel]ulHr Ca2'  concentTation  (LCa2']/)
in a part of the celt  body layer, stratum  periventriculare {SPV). We  named  this laycr
"SPV

 I", On  the other hand, a me[abotropic  glutamate receptor  agonist,  t-ACPD,  did
not  indllce a Ca2' elevalion in the tectum,  Second, we  eiamined  the subtypes  of

ionotropic glutamate receptor  in the tectum  by in situ  hybridizatien and  immunohis-
tochemistry.  lhe  mRNA  or  a  NMDA  rc::ptor  subunit was  found in SPV  I, whereas
theimrnunoreaetivesignalsdistributedinthestratumfibrosumetgriseumsupediciale

(SFGS) and  the stratum  griseurn centrale  <SGC}. The SFGS  and  SGC  contain  the

dendrites Df  neurons  in SPV  I. Ihese results  suggest  that ionotropic glutamate reeep-
toms  are  involved in the visual  information processing in satmonid,

Minimurn  yisual  angle  required  for co]or  discrimination in the Japanese yellow
swallowtail  butterfly, Ikrpitio ruthus

CY. Ta]cellchii, M.Kinoshira''i, K. Arikawa'.
bYokohama

 City Univ.,?JSPS

   We  established a Y-muze experimenta1  set-up  to quantify the eo]or  vision  prop-
erties  in the butterfly Papitio. Fi rst we  trained Papilio te feed en  nectar  on  eitheT  blue,

green. yeLlow, or  red  disk prcsented  venical]y.  We  then subjected  the butterflies to

se]ect  one  of  the disks each  presented vertically at the end  of the two  arms  of  the
Y-rnaze. We  put a  disk of  training color  in one  arm  and  a  gray disk whose  Papitio-
subjective brightness was  identical to the coler  disk in another  arm,  We  cha]ged  the

size of  disks so as to test the visual anglcs  of  S.7, 3.4, 2,3, 1.7, l.l, and  O.7 degree. A
butterfly was  allowed  to enter  ene  of  the arms  for 6 times per a  test. When  the butter-
fiy extended  the proboscis towards  the disk of trained co]or, we  counted  the visit as a

positive. It tumed  out  that btue, yellow, and  red  disks were  c]early discriminated ffom

gray when  the visua]  angle  was  1arger thun l,7 deg, However, for green discrimjnation

thc angle  wus  2,7 deg. The results  suggest  that the infermation processing is color

dependent Interestingly, the visual  ung]e  similarly  measured  for honeybees is 5.0
degree, imp]ying  that Papilio has  improved visual  acuity  in this respect
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