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PH 53ANALYSIS
 OF  FLAGE]LAR  ARREST  RESPONSE  BY

ca2+-IoNTopHOREslS.
Jun  Katada,  Chikako  Sh ±ngyoji  and  Kei ±chi

Takahash ±. Zool.  rnst.,  Fac.  oi  Sci.,
Univ.  ef  Tokyo,  Tokyo.

   ]ocal  appl ±cation  of  Ca2+  to  the  basal
region  of  a  reactivated  sperm  flagellum
induces  a  flagellar  arrest  response.  To
study  the  mechanism  underlying  this
response,  the  changes  in  waveferm                                    during
iontophoretic  applications  of  ca2+  were

analysed.  When  a  small  amount  of  ca2+  (as a

pulse  of  about  2xlO-7  coulornbs)  was  applied

to  a  reactivated  flagellum  of  sea  urchins,

Pseudocentrotus  depressus  and  Hemicentrotus
pulcherrimus,  the  flagellum  gradually
changed  its  wavefarm:  the beat  axts  tilted
toward  the  reverse-bend  side  with  respect

to  the  longitudinal  ax ±s of  the  sperm  head,
and  the  develepment  of  a  new  reverse  bend
at  the  base  was  inhibited.  The  arrest

occurred  just after  the  fermation  of  a  new

reverse  bend  was  comR,letely  blocked.  A

local  appl ±catien  of  Ctai+  to  a  reactivated

flagellum  beating  at  1 Hz  in  a  solution

containing  10vM  ATP  induced  the  arrest

response.  IE  ca2+  was  applied  while  a

principal  bend  was  developing  at  the base,
the  principal  bend  continued  te  grow
without  the  initiation  of  a  nevr  reverse

bend  until  the  flagellum  was  arrested  in a

characteristic  cane-shaped  bend.  These
results  suggest  that  ca2+  acts  on  the
rnechanism  which  triggers  the  initiation  of

a  new  rever$e  bend.

PH 55A
 REORIENTATION  RESPONSE  INDUCED  BY

TRYPSIN  DIGESTION  ON  TRITON-GLYCEROL-
EXTRACTED  PARAMECIUM  CAVDATVM.

M. Noguchi
Dept.  of  Biol.,  Fac.  of  Sci.,  Toyama

Unlv.  To  ama.

   In  order  to  exantne  the  e[fects  of

trypsin  digestion  on  the  reorientation

response  of  c ±lia,  Triton-glycerol-extrac-
ted  models  of  Pararneciurn  were  prepared  by
br ±ef  extraction  with  lg  Triten  X-100
instead  of  original  concentratton  (O.Ol$).
This  modification  produced  ±mprovement  in
permeability  and  reactivity  of  the  cell

models.  The  cell  models  were  placed  in  a
narrow  space  between  a  slide  and  a  cover

slip.  When  the  solution  contdinning  Mg,
ATP,  EGTA  and  trypsin  was  perfused,  the
cilia  pointed  towards  the  rear  with  a

small  amplitude  beat ±ng  at  [irst.  After  a

few m ±nutes  the  cilia  beated  irregularly
for  a  few  second  and  finally  peinted  to-
wards  the  front.  eAMP  and  cGMP  did not

inhibit  the  trypsin  induced  anterior  res-

ponse.  High  concentration  KCI  (above  O.2
M)  inhibited  the  trypsin  ±nduced  anterior

responce  as  well  as  usual  anterior  and

posterior  responses.  The  similar  responses

were  observed  in  the  cil ±a  on  cell  frag-
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dependent  regulating  mechanisrn  for ciliary

beating  direction  is  select ±vely  digested
by  trypsin,  and  that  the  mechanism  is
essential  for  keeping  the  directien  of  the
effective  stroke  in  normal  beating.
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   In  order  to  understand  the  mechanisms

controlling  the  tentacular  movement  in a

marine  dinoflagellate  Noctiluea  miliaris,

Triton  X-100-extracted  models  o[  the
tentacles  were  examined  with  various

reactivation  media.  The  extracted  tentacle
(200--300 pm in length)  held  at  the  tip  of

a  holding  pipette  showed                         flexion  when  pH
of  the  reactivation  medium  was  lowered.
Degree  of  the  f]exion  was  h±gher  at  lower

pH  ranging  from  8.5  to  4.0.  The  degree
declined  at  pH 3. The  tentacle  extended

when  the  pH was  raised.  The  pH-controlled
flexion-extension  cycl･e  could  be  repeated

many  times.  The  flexion  ef  the  tentacle
occurred  most  conspicuously  at  the  region

113-114  length  of  the  tentacle  distant  from
its  base.  This  was  consistent  with  the
flexion  in live  specimens.  ATP  was  not

needed  for  the  flexion-extension  cycle.

An  inerease  in  CaClp  or  MgC12  cencentration

by  more  than  several  rnM  produced  a  flexion
of  the  tentacle  much  less  than  the  pH-
induced  flexion.  KCI  concentration  also

affected  the  degree  of  the  flexion.  It  is
assumed  that  the  extension-flexion  in the
tentacle  of  Noctiluca  is under  the  control

of  ±ntratentacular  pH.

PHYSIOLOGICAL  MANIPULATION  OF  EXCITABLE
MEMBRANE  BY  QVID"TITATIVE  MICRelNJEeTION  OF
AN  AMPljIPHILIC  SMALL  PEPTTDE,  MASTOPARAN.
N.HagaJ  and  y.Kuroda2.IInstitute  of  Applied
Biochemistry,  Gifu.  2Department  of  Neuroch-
emistry,Tokyo  Metropolitan  Inst ±tute  for
Neurosciences.  Tok  o.

     Quantitative  microinjection  has  been
utilized  to  find  the  domain  responsible  [or
the  membrane  excitatien  in Paramecium.  The

swimming  behavior  of  Paramecium  i$  a  conve-

nient  indicater  of  the  excitation  of  sur-

face  membrane.  When  mastoparan,  a  potent
calrnodulin  antagonist  from  YtgsEisls d  ygsRi  Wa$

applied  on  either  outside  or  ins ±de  of  the
cells,  the  behavioral  response  was  decreas-
ed.  The  effect  ef  mastoparan  on  the  behavi-
or  was  time-dependent  and  revers ±ble.  The
rnedian  effective  dose  in  these  treatment$
were  nearly  equal,  that  is about  lo'7  M.
Vifhen the  mixture  of  hepta-peptides  of  mast-

oparan,  MPI--7  and  MP8-14,  was  appiied  on

Paramecium  with  twice  higher  in  hydrophobic

contents  but  presumably  lower  in  hel ±eal

centents  than  those  of  MP,  no  s ±gnificant
decrease  was  observed  in  the  behavioral
response.  These  data  showed  that  the  struc-

tural  requirement  of  mastoparan  to  decrease

in the  behavioral  response  was  consistent

with  the  structural  requierment  to  bind  to

the  domain  in  calrnodulin.  E]ectrophysiolog-
ical  studies  showed  that  the  resting  poten-
tial  was  altered  by  microinjection  of  mast-

oparan.  These  resu!ts  suggest  the  presence
of  mastoparan-binding  domain  that  might  be
involved  Sn  the  fundamental  process  of  ion
permeation.
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