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1. L S D  25 zeigte in  den  a n g e w e n d e t e n  Dosen  be im 
K a n i n c h e n  keine cu ra re~hn l i che  W i r k u n g .  Bis  20 rain  
n a c h  V e r a b r e i e h u n g  yon  L S D  25 k o n n t e n  in den  3 an-  
gegebenen  Dos ie rungen  ke ine  w a h r n e h m b a r e n  Ande -  
r u n g e n  der  A m p l i t u d e  des musku l i i r en  A k t i o n s - P o t e n t i a l s  
fes tges te l l t  werden .  

2. L S D  25 h a l l e  be i  den  u n t e r  p a r t i e l l e m  Cura reb lock  
s t e h e n d e n  Tie ren  u n d  in de r  a n g e g e b e n e n  Dos ie rung  kei- 
ner le i  a n t a g o n i s t i s c h e  W i r k u n g  gegen / ibe r  Curare .  Die  
K u r v e ,  welche das  A b s i n k e n  u n d  die a l lm/ th l iche  Wiede r -  
he r s t e l lung  des  muskul~iren A k t i o n s - P o t e n t i a l s  n a c h  Ver-  
a b r e i c h u n g  y o n  0,09/kg D - T u b o c u r a r i n  wiederg ib t ,  l iegt  
h 6 h e r  als die e n t s p r e c h e n d e  m i t t l e r e  K u r v e  de r  I{ont ro l l -  
t iere.  

3. L S D  25 h a t  end l i ch  die ger inge c u r a r e a n t a g o n i s t i s c h e  
"Wirkung des  5 -HT auf  die neuromuskul~Lre Re iz i ibe r t r a -  
g u n g  n i c h t  bee inf luss t ,  sei es u n m i t t e l b a r  v o r  oder  n a c h  
i . -v . -App l ika t ion  y o n  S e r o t o n i n  v e r a b r e i c h t  worden ,  

4. Die  n e g a t i v e n  R e s u l t a t e  lassen  s ich  v ie l le ich t  d u r c h  
die B e o b a c h t u n g e n  yon  THOMPSON, TICKNER u n d  WEB- 
STER~,* erk l~ren ,  weIche fes t s te t l t en ,  da s s  L S D 2 5  h a u p t -  
s~tchlich bei  L a b o r a t o r i u m s t i e r e n  e inen  ge r ingen  Einf luss  
au f  die e igen t l i che  Chol ines te rase  ha t ,  w~ihrend es e l ek t i v  
die PseudochoI ines t e r a se  he rnmt .  

Sic bes t l i t igen  fe rner  die M6gl ichkei t ,  dass  de r  A n t a g o -  
n i s m u s  oder  S y n e r g i s m u s  zwischen  L S D 2 5  u n d  S e r o t o n i n  
s ich n i e h t  i iberal l  en t f a l t e t .  

C. PERRIS 

Labora tor io  di  E .  E .  G. de l l 'Ospedale  P s i c h i a t r i c o  P r o -  
v inc ia le  d i  C r e m o n a ,  2d. A p r i l  7959. 

R i a s s u n t o  

In  un  lo t to  di conigli  si ~ i n d a g a t a ,  con  t e s t s  e le t t ro -  
miografici ,  l ' e v e n t u a l e  az ione  del la  L S D  25 a l ivello del la  
g iunz ione  neuromuseo la re .  

Dal le  esper ienze  e f f e t t u a t e  ~ emerso  t h e  la  s o s t a n z a  
(alia dose di  m g  0 ,05-0 ,1-0 ,15  e n d o v e n a ,  in  an ima l i  di 
kg 2 circa) n o n  poss iede n~ u n ' a z i o n e  curaros imi le ,  n~ 
un ' az ione  an t i cu ra r i ca .  

Si 8 p o t u t o  r i l evare  inol t re ,  con o p p o r t u n e  r icerche  che  
la LSD25  n o n  interfer isee ,  in  a l cun  modo,  sul la  m o d e s t a  
az ione a n t i c u r a r i c a  e se rc i t a t a  daUa s e r o t o n i n a  e docu-  
m e n t a t a  in a l t r a  sede. 
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O n  t h e  D e c r e m e n t  F u n c t i o n  

of  a n  A c t i o n  P o t e n t i a l  i n  a V o l u m e  C o n d u c t o r  

I n  a r ecen t ly  p u b l i s h e d  p a p e r  b y  H~,KANSSON 1, t h e  
p o t e n t i a l  field of a n  i so la ted  frog musc le  f ibre  s u r r o u n d e d  
b y  a vo lume  c o n d u c t o r  (R inger  so lu t ion)  is i nves t i ga t ed .  
I t  p r o v e d  di f f icul t  to  o b t a i n  a s imple  func t ion ,  desc r ib ing  
t h e  decrease  in  a m p l i t u d e  of t h e  ac t ion  p o t e n t i a l  a long  
a n o r m a l  to  t h e  fibre. HXKANSSON found  t h a t  n e a r  t h e  
f ibre  (Yo < 0-15 ram) t he re  is a n  a p p r o x i m a t i v e  a g r e e m e n t  
w i t h  a func t ion  ~ -  log 3%- A t  a g r e a t e r  d i s t a n c e  a 

1 C. H. rrlAKANSSON, Ac ta  physiol ,  scand.  3 9 ,  291 (1957). 

f unc t i on  --~y0 -~'3 is more  adequa t e .  I h a v e  s h o w n  2 t h a t  
these  diff icul t ies  c an  be  ove rcome  b y  i n t r o d u c i n g  t i m e  (t) 
a n d  impul se  ve loc i t y  (v = c o n s t a n t )  i n to  LORENTE DE 
N o ' s  3 f o rmu l a  for t h e  s p r e a d  of p o t e n t i a l  in  a v o l u m e  con- 
d u c t o r  a n d  us ing  i ts  Fo u r i e r  t r a n s f o r m .  T h u s  

['02 Ve dx  h 
~ (  x0, y. ,  t) = h j ~  • l/y0~ + ( ~ o -  ~ -  ~t)~ = - -  4-~ (1) 

whe re  q~ ~ p o t e n t i a l  a t  x 0, Yo; Y0 = n o r m a l  d i s t ance  be-  
t w e e n  e lec t rode  a n d  f ibre ;  V e = e x t e r n a l  sp ike  p o t e n t i a l ;  
~o = cross sec t ion  of t h e  fibre. T h e  f ibre  is e x t e n d e d  in  the  
x-d i rec t ion .  

Af t e r  F o u r i e r  t r a n s f o r m a t i o n  ~ we get  

~(x0, Yo, P) = h -  O(p) - ~ (p ) ;  

f O 2 Ve - v A," 
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e dz" 
~(p )  ..... = = e ~ Ko (PYo/V)(-2)" (2) 

y0 2 + (x o -  vv) ~ v 
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K 0 is a modi f ied  Bessel  func t ion ,  t h e  g r a p h  of w h i c h  is 

d r a w n  in F igu re  2. In  eq. 2 o (p )  d ep en d s  on ly  on  t h e  s h a p e  

of  t i le p o t e n t i a l  a n d  ~ (p )  on ly  on  t h e  g e o m e t r y  a t  the  
r ecord ing  a n d  t h e  ve loc i ty  of t h e  impulse .  F r o m  eq. 2 i t  
is e v i d e n t  t h a t  e v e r y  f r e q u e n c y  c o m p o n e n t  follows i ts  own  
d e c r e m e n t  curve ,  w h i c h  is a K 0 in i ts  own  scale, s ince t h e  
frequency,  is a f ac to r  in  t h e  i n d e p e n d e n t  va r i ab l e  of K 0. 
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Fig. l. -Action potentials from an isolated frog muscle fibre of 
radius 34 [z in a Ringer solution. The number on each curve denotes 

the distance between the fibre and the electrode (Yo) in ~x. 

Therefore ,  a h i g h e r  f r equency  h a s  a s t eepe r  d e c r e m e n t  
t h a n  a lower  one, w h i c h  exp la ins  t h e  c h a n g e  of s h a p e  of 
t h e  impu l se  w i t h  inc reas ing  d i s tance .  T h e o r e t i c a l l y  t h e  
ve loc i ty  of t h e  impu l se  is u n i q u e l y  d e t e r m i n e d  b y  t h e  

2 C. E. T, KRAKAU, Kgl. Fys. FSrh. 27, 177 (1957). 
R. LORUN'rE DE N6, Studies Rockefeller Inst. Mcd. Res., New 

York 132, 384 (1947). 
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a m p l i t u d e  of a s ingle f r e q u e n c y  a t  two  d i f f e ren t  p o i n t s  a t  
k n o ~  d i s t ances  f rom t h e  fibre.  As a n  i l lus t ra t ion ,  a n  
e x p e r i m e n t  p e r f o r m e d  b y  HXKANSSON h a s  been  worked  
out .  T h e  a c t i o n  p o t e n t i a l  h a s  been  recorded  a t  8 d i f f e ren t  
d i s t ances  (80--496 a) f rom the  cen t r e  of a frog musc le  
f ibre in  R i n g e r  so lu t ion  (Fig. 1). The  f ibre  is cons idered  
in f in i te ly  t h i n  in  r e l a t i on  to  t h e  e lec t rode  d is tance .  F o r  t he  
2 n e a r e s t  po in t s  (80 a n d  96 a) th i s  m e a n s  a n  error ,  wh ich  is 
e s t i m a t e d  a t  as m u c h  as 10% for t h e  h i g h e s t  f requencies .  
W i t h  i nc rea s ing  Y0 t he  e r ro r  falls r ap id ly .  D u r i n g  t h e  
e x p e r i m e n t  t he  v a l u e  for  t h e  ve loc i ty  was  d e t e r m i n e d  a t  
2.0 m/see .  
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Fig. 2.-- Full drawn line: the graph of the function K 0 (pyo[v). The 
number h is related to frequency p by k ~ p]2~" 4250. A series of 
similar dots represents the decrease of a certain frequency (p) with 
increasing distance (Y0)- In brackets: the factor necessary for curve 

fitting of the amplitude values. 

T h e  a m p l i t u d e s  of t h e  curves  (Fig. 1) h a v e  been  meas-  
ured a t  c : a  50 e q u i d i s t a n t  po in t s  on  each.  The  abso lu t e  
va lue  of i n t eg ra l  (2) has  been  ca lcu la ted  for seven  fre- 
quencies  in  t he  r a n g e  425--2975 cps b y  m e a n s  of a d igi ta l  
compute r .  S i m p s o n ' s  ru le  ha s  been  appl ied .  The  decrease  
of t h e  a m p l i t u d e  for each  f r e q u e n c y  w i t h  inc reas ing  Yo h a s  
to follow the  K o. T h e  va lues  for  e a c h  f r e q u e n c y  h a v e  t h u s  
been  mu l t i p l i ed  b y  a c o m m o n  fac to r  so as to  f i t  t h e  s ame  
K 0. These  fac to rs  are g iven  in b r a c k e t s  in  F igu re  2. B y  
means  of t h i s  a d j u s t m e n t ,  t h e  d e c r e m e n t  cu rve  for eve ry  
f r equency  is b r o u g h t  i n to  ove r l app ing  c o n t i n u i t y  w i th  t h e  
following, a n d  t h e y  all  seem to  follow a K o func t i on  well. 
However ,  t h e  scale of K 0 t h a t  f i ts  b e s t  is o b t a i n e d  b y  
p u t t i n g  v = 2.57 m/ see  i n s t ead  of 2-0 found  a t  d i r ec t  
measur ing .  Th i s  d i s c r e p a n c y  m a y  be  e x p l a i n e d  b y  a. o. t h e  
size of t h e  e lec t rodes  ( 3 0 - 5 0  Iz t ip  d i ame te r ) ,  wh ich  
reduces t h e  exac tnes s  of the  pos i t ion  d e t e r m i n a t i o n s .  The  
example  d e m o n s t r a t e s  a consequence  of LORENTE; DE N d ' s  
field equa t i on ,  n a m e l y  t h a t  t he  d e c r e m e n t  of t he  ac t ion  
po ten t i a l  is d e t e r m i n e d  n o t  on ly  b y  t he  geome t ry  a t  
recording b u t  also b y  t h e  impul se  s h a p e  a n d  veloci ty .  

C. E.  T. KRAKAU 

Eye Department, University o/ L a n d  (Sweden), March 16, 
1959. 

Zusammen/assung 

Eine  Mod i f ika t i on  de r  Fe ldg l e i chung  yon  LORENTE DE 
N6 wird e iner  F o u r i e r - T r a n s f o r m a t i o n  un t e rwor fen .  Dabe i  
zeigt sich, dass  da s  D e k r e m e n t  e iner  j e d e n  F r e q u e n z  eine 
K 0 - F u n k t i o n  in  i h r e m  e igenen  M a S s t a b  dars te t t t .  Die 
theore t i sche  D e k r e m e n t k u r v e  s t i m m t  g u t  m i t  de r  exper i -  
mente l l  a u s g e a r b e i t e t e n  f iberein.  

D e t e r m i n a t i o n  of  t h e  I n f l u e n c e  of  S i z e  

in  t h e  D i f f e r e n t i a t i o n  o f  a n  I s o l a t e  

Introduction. The  s igni f icance  of size in  t i ssue  d i f feren-  
t i a t i o n  is well  k n o w n  f rom v a r i o u s  e x p e r i m e n t s .  

DRAGOMIRROW 1 obse rved  a fa i lure  of t h e  p i g m e n t e d  
e p i t h e l i u m  of the  eye to r egu la te  i n to  a cup  if t h e  i so la te  
feI1 below a ce r t a i n  size. LOPASCHOV 2 f o u n d  t h a t  a n  in-  
crease in the  a m o u n t  of h e a d  m e s e n c h y m e  of  a n  a m p h i b i a n  
g a s t r u l a  gave  rise to  a c o m p l e x i t y  of d i f f e r e n t i a t i o n ,  
whereas ,  one  or  two f r a g m e n t s  deve loped  i n to  s t r i a t e d  
musc les .  WEISS a n d  AMPRINO a also f o u n d  t h a t  be low a 
c e r t a i n  size, t h e r e  would  be no  d i f f e r en t i a t i o n  of t h e  pre-  
sclcral  m e s e n c h y m e  in to  car t i lage  in t h e  chick.  

Resu l t s  of ANDRES 4 a n d  BERRILL ~ a n d  o the r s  also s h o w  
t h a t  t h e  degree  of d i f f e ren t i a t ion  is d e p e n d e n t  u p o n  t h e  
mass  of t issue.  

GROBSTEIN 6,7 a n d  GROBSTEIN a n d  Z~,VILLING s mar ie  a n  
e x t e n s i v e  s t u d y  of the  ne rvous  t i ssue  d i f f e r e n t i a t i o n  in t h e  
mouse  e m b r y o n i c  shie ld  an d  in t h e  ch i ck  b l a s tode rm.  
T h e y  f o u n d  a decrease  in  the  pe rcen t age  of neu ra l  d i f fe ren-  
t i a t i o n  w i t h  a decrease  of size of t h e  exp l an t s .  GROBSTEIN * 
obse rved  t h a t ,  w h e n  t h e  f r a g m e n t a t i o n  was  ca r r i ed  o u t  to  
1/16 pa r t s ,  d i f f e r e n t i a t i o n  was v i r t u a l l y  e l i m i n a t e d  w i t h  
a ' d i spe r sed  c lus te r '  a n d  t h e  p e r c e n t a g e  of n e u r a l  d i f fe ren-  
t i a t i o n  was  inc reased  w h e n  these  1]16 p a r t s  were m a d e  
in to  a 'close c lus te r ' .  

Mid gastruta of Triturus alpestris (A) represents the area which was 
subsequently cut into smaller bits and these are represented by 
horizontal and vertical lines. (B) represents the same area on the 
other side of (A). It  was not cut into smaller parts and treated as the 

control. 

I t  was dec ided  to c o n d u c t  e x p e r i m e n t s  s imi l a r  to  
GROBSTEIN a n d  ZWILLING'S 8 w i t h  a m p h i b i a n  p r e s u m p -  
t ive  neu ra l  p l a t e s  b y  c u t t i n g  a de f in i t e  p a r t  of i t  i n to  1/2, 
1/4, a n d  1/6 to  d e t e r m i n e  t h e  c r i t i ca l  mass  of t he se  isola tes  
to  u n d e r g o  n e u r a l  d i f f e ren t i a t ion .  Some  of these  p a r t s  
were lcft  i n t a c t  as  cont ro ls .  

Technique and experiments. A s q u a r e  piece of t h e  pre-  
s u m p t i v e  n e u r a l  p l a t e  (0.5 × 0-5 m m )  was  excised f rom 
Triturus alpestris g a s t r u l a e  w i t h  r o u n d e d  b l a s t o p o r e  
( co mp a rab l e  to  13C s tage  of T. pyrrhogaster, OKADA a n d  
ICmKAWA ~) as  s h o w n  in  t h e  F i g u r e  (A). I t  was  carefu l ly  

1 N. DRAGOMIRROW, ROUX' Arch. 126, 636 (1932); 129, 522 (t933). 
s G. LoPAseHov, Biol. Zbl. 55, 606 (1935). 
a p. WEISS and P. AMPRrNo, Growth 4, 245 (1940). 
4 G. ANDRES, J. exp. Zool. 122, 507 (1953). 
s N. J. BERRILL, Growth and ]orm (Oxford Univ. Press, England 

19,15). 
6 C. GROBSTEIN, J. exp. ZooL 1'20, 437 (1959). 

C. GROSSTEXN, Ann. N.Y. Acad, Sci. 60, 1095 (1955). 
8 C. GROBSTEIN and E. ZWILLING, J. exp. Zool. 122, 259 (1953). 

Yo. K. OKADA and M. ICmKAWA, Jap. J. exp. Morph. No. 3 
(1947). 
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