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distanee from  the  cathodal  elldi the  nearer  the cathode,  the more  rapid

the progression of  the after  eflbct.

    3) Tbe  magnitade  of  the  supernorina]  response  depends, ho"'ever, solely

on  the degree of  the polar effbet  at  the end  ef  the  previous stimalation,

irrespeetively of  the duration or  of  the  intensit)r of  the first stimulatioll  to

induce it. The  magnitude  of  the supernormal  response  is, ii) a  given region

of  the ce]l  body, inversel}' proportional  to the degree of  the polar efilect

and  it beeomes  more  marked  in the re.crien  of  the  body  farther i'rom the

cathodal  tip.
'
 4) As  is suggested  from  the  faet given above,  it is eonveniellt  to dis-

tinguish  tbe 
"
 rate  

"
 faetor ((1) alld  C2)) from  the "

 magnit･ude  
"
 facter ((3))

in the after  effbct, sinee  conditions  to modif>'  these two  are  quite diffbrent

fkrom eaeh  other,  altheugh  the.v are  jnvoled in the  so-called  after-effect  of

the  eleetric  st,imulation.  From  this standpoint  it may  be stiated that the

after  effeet  of  the electric  stimulation  in paramecium  is slow  (the less in

the "rate"
 factor)but marked  (the .ffreat･er  in the  

`rmagnitude"
 factor) in

the  region  of  the  body farther fvom the  eathodal  tip.

    Thc  ful]er description of  the present note  wi]1  appear  in the  Journal

of  the  Faeulty of  Science, Tok.v.o Iml)erial University. .
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    In nerxTe  and  muscLe  it has been known  that the  threshold  intensity

varies  with  the ehange  i- angle  t/he}r make  with  the  directiion of  electric

current.  This,relation was  stadied  in paramecium,  taking  the  least (just
detectable) make  cathodal  eflt]ct･ us  an  eleetric  response.  The  materials  and

method  were  just the same  as  those employed  in ,my  previous experiment

on  the relation  between  the stimulatioll  time and  the least eurrent  intensi-

ty to get the Ieast response  (KiNosiT,t Zoo}. A{ag. (Japan) Vo]. 4S, p. 155,

 1936). [Dhe obsevvation  "'as  repeated  ullder  a  modificatiuii  in orientation

 an.g. Ie of the  animal  from O" to 360e, and  thus the  above-mentioned  re]ation

 v!as  studied  ill various  duratioii factor of  stimulation,

  700L,  ]IAG. (JAI,AN), YOI,, 4S, NO.  5, 1936.
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                                            As  is knewn  from  the
   Jtao  

=

            aeeompan.ving  figare, the ex-

   to6o  cit-abiiitv  decreases when  the
              .:･
            omentation  angle  approaehes

.St.
 

900
 goO (or to 270"). Hova'ever, it

E-"'Ji 
8

S:  FX,8ei55}"'f,'",a･:'5,Zb,12.`3nc'A2
 E 1 any  fixed time  fact6r is fixed
 -

L

:-e 
600

 in a-y  given tyvo ti]ne-intensi-

=or[.
 soo  ty curves  of  difibrent･ orienta-

//t 4oo  ... Xgn,',ikg]:i,.,'eZwwe.ft,l;i:r,
tE' 3oo  the orientation  angle  rnodifies

Ecr' 2oo   
,.
 il//?` :IYt}eeedi];.t21,/7til,,ig,gYO.rf 

bt:,t

    /oo cee) eleetrical  st･imulation  in para-
                                      [ .

     
Oo
 a, o.2a}  a4th.s  otw hta cr･;iiCBIi}psexp[i]ihaii,;erde]a/r9]iit"haeS

            Stimulation tinie in seeond.  cl]ange'in  the length for

   Eflbet oi  change  in anglc  between current  and  the passage of  the electric

W.::e.
07g,t a

g
'{,g..iXasi;rlF,tle"ii,;,!L'

l:,:ffl.8ik//S,/l/AF
"6,i"

,\

`

:
e

s
"

s;:S,i 
C,,ti,rrzn,E.1:.,;:1'leprotop]as-Qf

                                            Another  impDrtant ftLctcorresponding  to the':rheQbase.'  The  arro"'s  in
±he sc-hema  represent  the direetien of  electrie  c･uT-  "'hich  seems  to eontradict  the
rcmt  employed,  (23.5-27.0"C)
                                        above  statement  can  be point-
ed

 
out

 
in

 
the

 
figure.

 In spite  of  having the common  le]igth oi' protoplasm
for the passage of  electric  eurrent  above-mentioned,  an  unmistakable  dif
ference

 exists  between the eurve  A  <Hon/todrome orientation)  and  E  (An-
tidrome),

 er  the  B-H  group  LHomodrome) and  the D-F groop <Antidrome).
The hi.ffhor potential gradient  "'as  regtiired  ill antidrome  oriei]t･ation than
in hfimodrome orient･ation  to induee  t･he same  effect.  This ma}T  probably
be

 dae to the faet that the physice-c]iemical  properties underlying  the
electrical  response  is difft)rent in tliffbrent  region  of' the  cell,  contrar.y  to the
general belief thrit the timeintensit)' i'elation  of  stimnlation  is fixed in a

eell  (muscle or  nerve)  as  a  whole.  As iF. seen  from the figure, the above-

mentioned
 polar dilkrenee in excitability  is (mly  in the  longitndinal direction

and
 
there

 was  proved no  bilateral diff'erence of  the response,

    
[1]he

 fuller description of  this short  note  will  appear  in tlie Journal of
the  Faculty of Science, [I]okyo Imperial University.
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