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 OF  SCN  AND  K  IONS  ON  THE  LENGTH-TENSION
RELAIION  AND  THE  RESTING  AND  ACrlON  POTENTIALS
IN  RAT  PAPILLARY  MUSCLE.
D,Kondo,  T,Kobayashi, and  H.Sugi Dept. of  Physiol.,
Sch, of  Med., Teikyo Univ,. Tokyo.

   It has bccn shown  that, in rat papillary musclc,  the
contractile  foTce is potentiated by rnore  than  25%  by
25%-SCN  and  S.7mM-K  solutiens,  and  the  potentiation
is associated  with  membrane  depolarization in both
cascs  (Iwamoto et aL  19S9). We  examined  the effect  of

SCN  and  K  ions on  thc  conL[actile  farce and  on  the
resting  and  action  potentials over  the  length range

from  O.7 te 1,OLma.  where  the  Starling's law  of  the

heHrt is obv;ous.

   Thc  resting  and  action  potentia]s did not  change

significantly  when  the  muscle  te]gth was  varicd
from O.7 to 1.0L.ax  in the standard  solution.  In 25%-
SCN  and  5.7mM-K  solutions,  thc  resting  potential dc-
creased  by 5-20mV  with  the  sarne  arnount  of  decrease
in the  action  potential arnp]itude.  Thesc  changes
･remained,

 howcver,  unchanged  by the  changc  in
muscle  ]ength from O.7 to 1.0L.... On  the  othcr  hand,
thc  contractile  force in response  to a  single  electrical

stimulus  decreased from  the  maximurn  value  to nearly

zero  w;th  decreasing muscle  length frem  1.0 to

O.7Lmai  in boLh the  standard  and  the  SCN  and  K

sotutions,  so  that  the  degree  of  potenriation of
contractile  force remained  the  same  irrespective of
rnuscle  length. These  results  indicate thaL  (1) the

Starling's law  of  the heart may  not  be mediated  by the
length-dependent  depolarization, and  (2) the  SCN-
and  K-induccd  force potentia:ion is not  associated
with  the  shift  of  the acLiye  force-length relation.
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 87FORCE-VELOCITY
 RELATION  OF  THE  AIP-DEPENDENT

SLIDING  BETWEEN  ACTIN  AND  MYOSTN  AS
DETI]RMINED  BY  AN  IN UI7:RO FORCE  MOVEMENT
ASSAY  SYSTEM,
H.Sugi. S.Chaen and  K,Oiwa  Dept  of  Physiol., Sch. of

Med., Teikyo  Univ., Tokyo.

  To  eliminatc  the gap between  muscle  physiology and

rnuscle  biechemistry, wc  constructed  a new  in vitro

force-movement  assay  system,  in which  myesin-coated

polystyrene  beads Cdiameter. 2.8pm)  vvere  made  to

slide  on  the  actin  filarnent arrays  (actin cables)  in giant
algal  cerls and  subjected  to constant  centrifugal  forccs
by means  of  a centrifuge  mieroscope.  The  bead rneve-

men[  was  recorded  with  a video  system  (30frames/s)
cornbined  vvith  a stToboscopic  light source.

  The  bead  continued  moving  e]  actin  cables  with  a

constant  vc]ocity  under  a centrifugaL  force directed ep-

posite to the bead movement,  The  stead}r-state  force-
velocity  (P-V) relation  thus  obtained  was  hyperbolic in
shape  fer smalr  loads. but deviated from  hypeTbola fer
large loads. Similar resutts  were  obtained  for rhe  beads
with  Po  varues  ranging  frem  2 to 39  pN,  indicating that

the  P-V  relation  reflects  the  properties of  individual
myesin  heads rather  than  the  change  in nurnber  of

myosin  heads involved. Unexpectedly  if thc  bead  was

subjected  to  centrifugat  forccs in the same  direction as

the  bead  movement,  the  velocity  of  bead  movemeni

decreased with  increasing eentrifugal  foTces, though  the

bead eventually  detached from actin  cables.  This work

was  performed  in col]aboration  with  Drs  Karnitsubo

(Hitotsubashi Untv.) and  Shimmen  (Himeji Univ, of

Tech,).
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 NUC  EOTDE  AND  SLIDING  MOVEMENT.

N.Oishil,  A.Muraaka2,  and  H.Sugi2  iRadioisotopc

Research Center and  
2Dept.

 of  Physiol., Sch. of  Med.,

Teik o  Univ.  Tok  o,
     It has  been shown  thal the substitution  of  [he

bollnd nucleotidc  may  cause  some  conformational

changc  in actin,  In an  attempt  to study  the  possiblc
role  of  actin-bound  nucleetide  in the  s]iding
mevement  between  actin  and  myosin,  we  pTepaTed
several  kinds of  nuc!eotide-substituted  F-actin from
rabbit  muscle.  Fer  effeclive  displacement of  bound
nucleotides,  we  prepar¢ d G-actin containing  ADP  first
by the  quick dispersien of  aetin  subunit  from F-actin
under  sonic  yibration,  and  then  polymerization was

induced by  salt  and  phalloidin in the  presence of  the
ATP  analogs  : adenylyl  imidod;phosphate(AMPPNP),
8-bromoadenosine  triphosphate(BrATP).  or inosine
triphosphate(ITP).  HPLC  analysis  of  the  nucleotidc

centent  in the  F-aerin thus  prepared showed  that

over  93%  of  the  nuc!eotides  were  replaced  for
AMPPNP,  over  99%  for BrADP  or IDP.

     In order  lo mcasu[c  the  sliding  mevement  of  the

nucleotide-substituted  F-actins on  heavy  mero-

rnyosin(HMM)  or  on  myosin  subfragrnent-1(Sl),

rhodamine-phalloLdin  was  intToduced as  fiuorescent

probe in place of  phalloidin, and  assayed  by  an  in
vitro  systern  on  a video-enhanced  fLuoTescent
microscopy.  No  appreciable  difference of  the  sliding

veLocities  vrere  obseryed  among  Lhe  nucleDtidc-

substituted  F-actins  and  the  normal  F-actin,  They

slided  continuously  on  HMM  or  Sl at the velocitiy  of

about  10 pmlsec  at 300C. The  results  suggest  tltat the

actin-bound  nucleotide  may  not  play a  significant

role  in thc  s]iding  mDvement  between  actin  and

myosin,
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 OF  PROPAGATION  OF  ACrlON  POTENTIAL

AND  THE  ELECTRICAL  CONSTANTS  IN  THE
SWIMBLADDER  MUSCLE  OF  A  TELEOST  SEBASTICUS
rmRMORATUS.
T.Kobayashi.  D.Kondo,  A.Goto  and  H.Sllgi Dept  ef

Phys{ol..  Sch. of  Med., Teikye Univ., Tokyo.

  Tlte swimbladder  musc}e  of  a  teleost  fish Sebasticus
marmeratus  exhibits  extremely  rapid  twitches  to pro-
ducc sounds  for comrnunication,  To study  the mode  of

nervous  contrDl  in this rnuscle.  we  examined  its etec-

trical preperties as  well  as  its mode  of  motor  ncrve
innervation with  histochemical techniques,

   Tlic action  potential showed  little of  ne  overshoot
w;th  a tendency  to attenuate  with  distance when  ini-
tiated  by intracellular stimulation  at one  point en  the
muscle  fibcr. The  above  decremental  propagatien  of

actien  potential was  consistcnt  with  the  very  large
membrane  capacitanec  (23-32pFtcm2) and  Lhe very

low  membrane  resistance  (180-250n.cm2).  On  the

ether  hand. if the  motor  nerve  innervating the

mnsc]e  was  stimurated,  the  action  potential was  set up
at  thc area  of  nerve  inserrion  and  propagated along
the  fiber length with  a  velocity  of  7mfs. In accor-

dance  with  the  decrernentless  propagation  in
response  to  me:er  nerve  stimulatien,  histechemical

studies  showed  the  presence of  many  motor  nerve

rerrnLnals  distributed along  the  entire  fiber length.
This. together  with  the  very  high velocity  of  action

potentials  propagation, indicates that  the  act;on

petenrial propagates  along  thc  rnetor  ncrve,

Histochemical studies  also  showed  that  this musclc

censis:s  ef  onty  one  lype  of  rnusclc  fibers,


