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TWO  KINDS  OF  FILANENTS  IN  THE  SMOOTH  MUSCLE

CELLS  IN  THE  ADDUCTOR  OF  A  PECTEN,  CHLAMYS

NOBILIS.

A.Matsuno,  H.Hori  and  O.Yamada,  Dept.  of

Biol..  Fac.  of  Sci.,  Shimane  Uni.,  Matsue

   The  apaque  portion  of  the  adductor  of  e

pecten  was  investigated  ultrastructurally.

The  pertion  contained  smooth  muscle  cells

which  are  camposed  of  thickCmyosin)  and

yhin[actin}  filaments.  It  is  well  known
that  th ±ek  f±larnents  in molluscan  smooth

muscle  cells  are  composed  of  a peramyosin
core  end  myesin  rno!ecules  coarted  the  core.

The  core  shews  a  regular  period ±city.

   Thick  filaments  in  the  pecten  adductor

were  classified  into  two  kinds.  thinner  and

thicker,  according  to  the  statistical  anal-

ysis  of  their  diameter  accumuleted  from

cross  sections.  They  were  eorrespondingly

classified  into  two  kinds,  shorter  and

longer,  accordiing  to  the  stat ±stical  anal-

ysis  of  their  length  frem  isoiated  native

filarnents.  These  thick  f±lernents  were  con-

sequently  classified  into  two  kinds:
thinner  and  shorter  filarnents(about  26.5nm

in diameter  and  7,5Ltn  in  length),  and

thicker  and  longer  ones(abeut  42.0nm  in

diameter  and  13.0tmi  in  length).

   A  regular  periodicity  appeared  on  the

surface  of  each  kind  of  filaments.  when

coarted  rnyesin  was  removed  from  the  sur-

fece.  Intervals  of  the  periodicity  were

similar  ±n  each  kind  of  fUament.  it  is
stUl  obscure  whether  paramyosin  molecules

are  differnt  eaeh  other  ±n the  two  kinds  of

thiek  filaments,  or  not.

EkCHANGEABILITY  OE  F-ACTIN-BOUND  NUCLEO-

TIDE  IN  THE  SLIDING  MOVEMENT.

N.  Oish ± Radioisotope  Research  Center,

.E!!L:-gEt-2!!g,-L-2gUsyg.UgllL.L-:g!zg:-dTkU  Tk

     It  has  been  shewn  that  F-actins  can

change  their  cenformations,  A  typical

eenformation  is  the  rigid  formt  in  which

nucleotides  are  firmly  bound,  and  the

other  is the  flexible  forrn that  feasibly
exchange  the  bound-nucleotides,  Te  study

oi  the  structural  change  in  aet ±n  during

the  sliding  rnevernent,  the  exchangeability

of  the  actin-bound  nucleot ±de  was  ±nvesti-

gated  in  an  in  vitro  system.

    F-actin  containing  
3H-ADP

 was  prepared
from  rabbit  muscle,  and  the  released  

iH-

ADP  was  vaeasured  at  30"C.  In  a nitro-

cellulose-eeated  rnicrochamber  w ±th  heavy
meromyosin(H)CM),  the  rate  oi  exchange  of

F-act ±n-bound  nucleetSde  was  simiiar  in
the  cenditions  of  either  sliding{with  lmM

ATP)  er  rigor(w ±th  lmM  ADP).  In  the  case

ot  HMM  treated  with  N,N'-p-phenylenedt-

maieimide{pPDM},  which  showed  no  AT?ase

activity  and  weak  affinity  ior  F-actins,

F-actins  -"ere  non-rnotile,  but  the  rate  of

exchange  of  the  bound-3H-ADP  was  almost

the  sarne  again.  In  the  p:esence  of  both

ef  the  pPDM-treated  HMM  and  the  untreated-

HMM,the  slid ±ng  of  the  F-actins  were

hinde=ed  and  slowed,  and  the  rate  of  the
nucleotide-exehange  was  greatly  enhanced,

Tbese  data  suggest  that  the  load  or

tensien  may  transform  the  act ±n structure

and  facilitate  the  exchange  of  the  beund

nucleotide,

RESIDVAL  FORCE  ENHANCEMENT  AE-rER STRETCH  IN  FROG

SINGLE  MUSCLE  FIBRES.
T.  Tsuchiya.  Department  af  Physiology,  Sehool  ef

Medicine,  Teikye  University,  Itabashi-ku,  Tokyo,

  Stretch  of  active  muscle  at  a  slov  velocity

eauses  foree to inerease  above  the isometric  level

and  this fDrce  is composed  or,  at  least,  two

component  forces,  high  and  quiekly  deeaying  one

a"d  low  and  long  lastlng  ene;  the  latter  being

called  the  Tesidual  force  enhaneement  after

streteh.  More than one  mechanisms  are  known  to be
involved  in the  fermer  high  force  enhancement

early  arteT  stretch  <Sugt and  Tsuchiya,  lgSB;

Amemiya  et  al,  198S) but the mechanism  of  the

latter  is not  vell  known  and  investigated  in the

present  study,  A living  stngle  skeletal  muscle,

tibialis  anterior,  of  the frog  was  stretched

during  tetanus  in the  low  temperature  (2-S C), The

residual  roTce  above  isometTic  force  4 or  5s  after

streteh  was  constant  trrespective  ef  stretch

velocity  and  change  of  velecity  during  streteh  Sf

the stretch  atnplitude  was  constant,  The residual

rorce  was  higher  at  IDnge:  sarcomere  length  in the

range  between  2.e-3,Oum.  The  ratio  or  residoal

force  to  isometric  roree  was  very  much  eonstant  at

lov  and  htgh  temperature.  Hypertonicity  by gSmN

sucrose  had  no  effects  on  this ratio  ef  the

residual  foree.  The  possibility  that  the passive
elastic  element  parallel  te eross-bridges  was

involved in this  phenomenon  was  discussed,

The Properties of  Scallop and  Rabbit Stri3ted Muscle

Thin Filaments. Y.Yazawa and  neKamidochi. Dept. ef

Nutritional Physiol., Hokkaido Univ. of Education at

Asahikawa. Asahikawa.

  In vertebrate  striated musc!es,  the actin-firyesii  jnt--

eraction is regutated  by tropenin-tropemyesin systeio  ae-

pendent system dependent on  the Cai' cencentration.  In

cDntrast, Ca:' reeulatien  of  mollusean  actonoresin  ATPase

is known to be associated  with the m/ osin  molecllle  and

mlrosin-linked  systeza  had been regarded  as  essential.

  Recently, we  have detected troponin-like preteims

in the striated  muscle  of  seullep.

  tn the present study,  we  prepared thin fi!ameots from

scallop  striEtedi muscle  and  rabbit  skeietal  muscle.  Whefi

scallap  thin filanents were  added  to scaLIop  myosin,  the

dg:'-APTase aetivity  wEs  unre  deeply inhibited in the

presence af  10"M  CaeF and fttrther activated  in the pr-

esence  of  10'`M Ca2' as  cempared that  Df actomyosin  re-

constituted or  scallop  and  actin.  When rabbit  skeletal

thin filaments were  adcied  to scallop  myostn.  the ng2' -

ATPase activity  was  slightly  inhibited in the presence

of  10-Tuca2' as  compared  vith  that  of  scalEop  thin fjl'

aments.  -e  eoncluded the  properties of  scallop  thin fil-

aments  vvere similar  to that of vertebrate  skeletal  trop-

oninI.


