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REGULATING  FACTORS  OF  THE  WATER  ABSORPrlON  IN  JAPANESE
TREE-FROGS  WERE  CHANGED  BY  BODY  FLUID  OSMOLARrl]Y.

Y. Kamishima.

Human  Nunition, Chugoku  Junior Co]].

   Japanese tree-frogs have two  types of water  absorptjon  systern: the ordinary  sys-

tem  that functions always  during teffesnial, and  the cnhaneed  one  that absorbs  water

much  faster but functions only  in dehydrzted circumstaiivc,  lhe  enhanced  system  is

activated by noradrenalme  or  vasotocin,  both of  which  activate  Na'. K'-ATPase  via

adenylyl  cyc]asc  and  psotein kinase A. We  have previously rcported  that under  pro-
longeddehydration,waterabsorptionwasmainlycontrolledbyvasotocin.whileitwas

regulated  by neradTenaline  for the beginning of dehydration period.
Since osmolarity  of  the body fluid is raised proportionally as  the dehydration period

proceeds, we  artificia]ly rnised the osrnolaTity to rnake the body fillid vimally  in de-

hydrated candition. and  examined  regulating factors ef  the water  absorption.  When

the osmolarity  of the body fluid was  raised  to 130%. water  absorption  was  controlled

by norndrenaline,  When  it was  raised  to 150%, the water  absorption  was  controlled by

vasotocin.  Finally, it was  raised  to 200%, the lethal level to the animal,  water  absorp-

tion was  controlled  by both ef  thc factors, noradrenaline  and  vasotocin,

ELECTRICALACTrVMESOFTHEMEDULLARYNUCLEIWHICHCON-

TROL  DRINKING  BEHAVIOR  IN  EEL

T. Mukuda  and  M, Ando.

Lab. of  Integrative Physiol., Facul. of  Integrated  Arts &  Sci.. Hiroshima Univ.,

Higashi-hiroshima.

   ToseekneuTonsprejectingtodrinking-associatedmuscles,Evansblue(EB)was
iajectedintothesternehyoid(SM),branchial,opercular,pharyngeal,upperesophageal

sphincter  or  esephageal  body muscles.  The  SM  controls  ingestion and  the remaining

muscles  contro]  swallowing.  All neurons  stained  by EB  were  ]oca{ed only  in the cau-

da1 rnedulla  (MO) of  ee1. Neurons pTojecting to the SM  was  identified as the reticular

cells  (RCs) and  neurons  ptojecting to the remaining  rnuscles  as the glossopharyngeal-
vagal  motor  cornplex  (GVC). Since RCs  project directly to the SM  and  their morphol-

ogy  is sirniiar  to somatomotor  neurons  in other  fisb, they  may  compose  an  ingestaon

eenter,TheGVCrnaybeasvvallowingcenter.sincetheGVCneuronsprejectdirectly

to the branchial. opercular,  pharyngeal and  esephageal  muscles  and  their morphology

is simi]ar  to visceromotor  neurens  in other  fish. Both ingestion and  swallowing  cen-

ters were  positioned extremely  close in the caudal  MO.  suggesting  existenee  of  close

interactionbetweeningestionandswallowingeenters.lntheRCandGVCofthebrain

isolated ftom the sku11, extracetl-1ar rocordings  were  perfbrmed, and  effects  of  vari-

ous  regulators were  examined,

EFFECT  OF  PROLAcrIN  ON  EPMIELIAL  TRANSPORT  ACROSS  SIew

OF  TREE  FR{K] {dela uttorea  japenica)
M. Takada and M. kasai.

Dept. Physiol., Saitama Med. Sch,, Saimma

   Adult amphibian  skin  transparts Na'  actively frern the epidefinal  to the dermal

side.  The  transport  is measured  as  short-circuit  current  {SCC) across  the skin,

Basolateral application of  prolactin (PRL: 10 micru glml) increases the transport. Ihe

increase in the transport could  be caused  by an  increase in the single  channel  current

(OalldioropenchanneldensityC]V[)ofthcepithelialsodiumchannel(ENaC).Whether
i andlor  M  is increased by PRL  was  analyzed  by curTent-fluctuation analysis  using  the

channel  blocker. CDPC  on  skin  of  tree freg, The  characteristics of  skin  obtained

bcfore PRL  were:  SCC, 34.9±5.4 micTo  AIcrni; i, O.43ti].06 pA; M, 2.3±O,7 channelsl
mm2  (n=1 1). The ratio  after:before PRL  was  2,4±O.S for SCC, O.5±O.1 for i, and

6,8±1.7 for M.  PRL  significantly increased SCC  (p<O.Ol) and  M  (p<O,05), and

deceased i (p<O,Ol). An  increase in SCC  by PRL  is due te an  increase in M  , but not

i, PRL  tends  te  inhibit K' channel  which  1ocates on  basalateral side  of  the skin

CorTzlHtion of  the hsbitots  and  the  kidney structures  in anuran  amphibians

M. Uchiyama]. M. Kamijyo', M.  KatayamaL,  K. Matsuda 
"
 and  H. Yoshizawa2.

"Dept.
 BioL Sci. Toyama  Univ., Toyama  and  

iDept.
 BioL DenL, Matsumoto Dent.

Univ., Shiejhi.

   Amphibians inhabit areas ranging  from completely  aqueous  to terrestrial envi-

ronments.  The  diverse factors including osmoregolatien  make  their adaptation pos-

sible. Urinary concentrating  ability  of  the kidney might  be an  important factor. In the

pTestnt study,  1S species  of  anuran  amphibians  inhabited diverse enviromnents  were

used,  We  examined  sorne  morphological  factors of the kidneys that play a  major  role

in the process of  urine formation. Accordiog to the observation  by light- and  electron

microscopy, there is an interspecies difference in the nephron  constituting  cells,  and

the structure  of  the nephron  is related to their habitat, In the aquatic  species,  a  large

volumeofplasmaisfi1matodina1argeglomerulusandtheu]trafiltratesarereabsorbed

in a large long proximal tubule of the nephron.  Contro1 of  tubular transport rnay  be

undeveloped  in a smal1  short dista1 tubule  of  the nephron.  On  the cootrary, a long

distal tubule was  developod we]1  in the terresnial species. Thus, it is supposed  that

development of  the dista] tubule of  the nephron  is one  of  the important factors for the

terresuial adaptation,

GLUCAGON.LIKE  PEPTIDE  ISOLATED  FROM  THE  EEL  INTESTINE:

EFFECTS  ON  THE  ATRIAL BEATING

T. uesakai'3, K.  Yano2, S, Sugimeto2 and  M, Andoi.

iLab, of  Physiot. Fac. of  Integrated Arts &  Sci. Hiroshirna Univ., Hiroshirna, 
iTokye

Res. Lab., Kyowa Ha]cko Co. Lrd.. Tokyo ancl  iDept. of  Envi. &  Muta., Res. Insti. of

Rad.  Biol. &  Med.,  Hiroshima  Univ.. Hiroshima

   A  new  glucagon-like peptide was  isolated from the intestine of the eel. Sillce its

stmcture  is similar  te that of  oxyntomodulins  (OXMs) reported  in varieus  vertehrates,

we  named  this peptide eel exyntomodulin  (eOXM). The eOXrvt  enhanced  the eontrac-

tile force and  the beating rate  of  the eel atriurn in a  dose-dependent manner,  These

eEfiectsofeOXMwerenotinhibitedbybetaxolo],indicatingthattheactionsefeOXM

vvere  independent of those of adrenaline. Eel oxyntornodulin  enhanced  the imtraoellu-

lar Ca2' concentration  of  the myecardium.  The  contractility  of the ee] atrillm was

greatly reduced  after  omining  Ca2' from the bathing rnedillm or after t[eannent  with

veraparnii,aCa2'channelblocker,MerinhibitjngCa2'enryundertheseconditions,

the inotropic effect of  eOXM  was  markedly  reduced,  but the chronetropic  effect  was

not altered significantly, These results indicate that the inotropic effect  of  eOXM  is

viaastimu]ationofCa]'influxbutthatthechronotropiceffectmaybejndependentof

extracellularCai',

L-TYPE  CA  CHANNEL  AND  CA-PERMEABLE  NONSELECTIYE  CATION

CHANNEL  IDENTIFIED  IN  MYOC\TES  ISOLATED  FROM  CRICKET
LATERAL  OVIDUCT.

H, Mutouh and  M. Yoshino.

I}ep. Biol., Tokyo  Gakugei Univ., Tokyo,

   Whole-cell  pateh clamp  toehnique  was  applied  to myocytes  isolated imm  ]atcTal

oviduct  of the cricket  Grylt"s bimaculat"s. Upon  application  of  mmp  pulses, two

types of  inward currents  wete  elicited; ene  is actiyated at negative  rnembrwie  poten-
tial (-6e to -200 mv)  and  the other is activated at relative]y  positive membrane  poten-
tial (art)und -SO mV),  Tlle former current  was  carried  by both monovalent  CNe Cs,

and  K  )and divalent (Ca and  Ba) cations  and  was  inhibited by extracellular Gd  sug-

gesting that the challnel responsible  for this cuiTent  is a  nonsetective  catioll  channel

(NSCC). The  latter cuTrent  was  also  canied  by both monovalent  and  divalent catiorts

but was  identthed as  L-type Ca  channe]  c-rrents.  Ihe  present results suggest  a  coex-

istence of  L-type Ca channel  and  Ca-permeab]e NSCC  in myocytes  isolated from

cricket  lateral oviduct.
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