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p a r a s i t i s c h e r  Pi lze  k o n n t e  ebenfa l l s  F u s a r i n s / i u r e  isoliert .  
werden* .  Das  T o x i n  v e r u r s a c h t  a n  P f l a n z e n s p r o s s e n  
/ ihn l i che  Sch / id igungen  ( B l a t t n e k r o s e n  usw.) ,  wie  sic a n  
i n f i z i e r t en  P f l a n z e n  a u f t r e t e n ;  es d a r f  d e s h a l b  v e r m u t e t  
werden ,  class dieSe Pi lze  a u e h  im I n n e r n  d e r  W i r t s p f l a n -  
zen  Fusar ins~iure  zu b i l d e n  v e r m S g e n .  

D e r  d i r ek t e  N a c h w e i s  de r  Fusar ins~iure  in  i n f i z i e r t en  
P f l a n z e n  s t6 s s t  au f  e r h e b l i c h e  m e t h o d i s c h e  Schwier ig -  
ke i ten .  E s  i s t  au f  j e d e n  Fa l l  a n z u n e h m e n ,  dass  die F u s a -  
r ins~ure  n u r  in  s eh r  g e r i n g e n  M e n g e n  geb i lde t  u n d  f iber-  
dies in  de r  P f l a n z e  z u m  Tel l  in  a n d e r e  V e r b i n d u n g e n  u m -  
g e w a n d e l t  w i rd  ~. I n  j f i n g s t e r  Ze i t  w u r d e  de r  N a c h w e i s  
yon  F u s a r i n s ~ u r e  in  B a u m w o l l p f l a n z e n  n a c h  I n f e k t i o n  
m i t  Fusarium vasin/ectum A t k .  m i t  Hi l fe  de r  P a p i e r -  
c h r o m a t o g r a p h i e  des  F u s a r i n s ~ u r e - K u p f e r - K o m p l e x e s  
b e s c h r i e b e n  *. E i n e  we i t e r e  M 6 g l i c h k e i t  z u r  f0be rb r t ik -  
k u n g  e x p e r i m e n t e l l e r  H i n d e r n i s s e  b i l d e t  d ie  V e r w e n d u n g  
y o n  r a d i o a k t i v e n  I s o t o p e n .  

I n  f r t i he ren  V e r s u c h e n  w a r  geze ig t  worden ,  da s s  in  
T o m a t e n p f l a n z e n  b e r e i t s  36 h n a c h  I n f e k t i o n  m i t  m a r -  
k i e r t e m  Myze l  y o n  Fusarium lycopersici r a d i o a k t i v e  
S t o f f w e c h s e l p r o d u k t e  n a c h w e i s b a r  s ind  ~. Die  R a d i o a k t i -  
v i t / i t  w a r  in  s t a r k  e r k r a n k t e n  B l ~ t t e r n  h 6 h e r  als in  den  
r e l a t i v  wen ig  g e s c h ~ d i g t e n  ; d ies  k 6 n n t e  d a r a u f  h i n w e i s e n ,  
dass  e in  Tei l  de r  r a d i o a k t i v e n  S t o f f w e c h s e l p r o d u k t e  f/Jr 
die W i r t s p f i a n z e  g i f t ig  ist.  Ver suche ,  in  d iesen  m i t  m a r -  
k i e r t e m  Myze l  i n f i z i e r t e n  P f l a n z e n  Fusar ins /£ure  m i t  
Hi l fe  de r  I s o t o p e n v e r d i i n n u n g s t e c h n i k  s n a c h z u w e i s e n ,  
s c h l u g e n  w e g e n  d e r  zu g e r i n g e n  R a d i o a k t i v i t ~ t  d e r  E x -  
t r a k t e  feh l ;  d a g e g e n  g e l a n g  die  A n w e n d u n g  d iese r  
M e t h o d e  be i  P f l a n z e n ,  die n a c h  d e r  I n f e k t i o n  m i t  in-  
a k t i v e m  Myzel  v o n  Fusar ium lycopersici in  e ine  A t m o -  
sph / i re  y o n  r a d i o a k t i v e m  K o h l e n d i o x y d  g e b r a c h t w u r d e n .  

Versuchsanordnung. J unge  T o m a t e n p f l a n z e n  d e r  Sor t e  
T u c k s w o o d  w u r d e n  n a c h  de r  f ib l i chen  M e t h o d e  m i t  
Fusarium lycopersici ( S t a m m  R-5-6)  in f i z i e r t  u n d  48 bis  
72 h sp / i t e r  in  e i n e m  gesch los senen  Glasgefass  e ine r  
C~*O~-Atmosph~tre ( e n t w i e k e l t  aus  NazCta0z  m i t  Salz-  
s/iure) au sgese t z t .  Die  P f l a n z e n  e r h i e l t e n  in Abs t~ tnden  
v o n  zwei T a g e n  f t i n f m a l  r u n d  50/~C, i m  g a n z e n  also r u n d  
250 #C Cl~Oz v o r g e s e t z t .  N a c h  10 T a g e n  ze ig ten  d ie  
P f l a n z e n  d e u t l i c h e  K r a n k h e i t s s y m p t o m e  ( b r a u n e  S t e n -  
gelgef~tsse, B l a t t n e k r o s e n ) ;  sie w u r d e n  n u n  m i t  Q u a r z -  
s a n d  re in  z e r r i e b e n  u n d  m i t  8 5 p r o z e n t i g e m  ] t t h a n o l  
(200 ml  L S s u n g s m i t t e I  p r o  G r a m m  f r i schen  P f l a n z e n -  
ma te r i a l s )  e x t r a h i e r t .  De r  E x t r a k t  w u r d e  bei  40°C a m  
V a k u u m  y o n  ) k t h a n o l  b e f r e i t  u n d  n a c h  E n t f e r n u n g  de r  
F a r b s t o f f e  m i t  Hi l fe  e ines  Se i t z -F i l t e r s  m i t  e iner  b e s t i m m -  
ten ,  zw i schen  30 u n d  50 m g  l i e g e n d e n  Menge  i n a k t i v e r  
F u s a r i n s / i u r e  v e r s e t z t .  H i e r a u f  e r fo lg te  be i  p H  8,0 im 
K u t s c h e r - S t e n d e l - A p p a r a t  m i t  A t h e r  w g h r e n d  7 2 h  die 
E n t f e r n u n g  y o n  F e t t e n ,  01en  usw. u n d  a n s e h l i e s s e n d  
be i  p H  4,0 ebenfa l l s  m i t  N t h e r  w / i h r e n d  72 h die E x t r a k -  
t i o n  de r  F u s a r i n s ~ u r e .  D e r  A t h e r e x t r a k t  w u r d e  zu r  
T r o c k n e  e i n g e d a m p f t  u n d  m i t  P e t r o l ~ t h e r - L i g r o i n  1 :1  
3 h a m  Rf ickf luss  gekoch t .  D e r  un l6s l i che  R f i c k s t a n d  
w u r d e  v e r w o r i e n  u n d  de r  1/3sliche A n t e i l  n a c h  E i n d a m p -  
fen zur  T r o e k n e  m i t  H e x a n  2 h a m  Rf ickf luss  gekoch t .  
N a c h  E i n e n g e n  d iese r  L 6 s u n g  k r i s t a t l i s i e r t e  in  d e r  K/~lte 

2 E. GXUMANN, ST. NAEF-ROTH und H. KOBEL, Phytopath. Z. 20, 
1 {1952}. - T, YABUTA, I{. KAMBE und T. HAYASttI, J. Agric. chem. 
Soc. Japan 10, 1059 (1984). - CH. STOLL, Phytopath. Z. 22, 233 
(1954). 

a B. D. SANWAL, Phytopath. Z. 25, 333 (1956). 
4 K, LAKSHMINARAYANAN und D. SUBRAMANIAN, Nature 176, 

679 (1955). 
s H. KERN und B. D. SANWAL, Phytopath. Z. 22, 449 (1954). 

Zum Beispiel: M. CALVIN, Cm HEIDELBERGER, J. C. REID, ]3. 
M. TOLt~IZT und P. E. YANKWICH, Isotopic Carbon (J. Wiley & Sons, 
Inc., New York 1949). 

die F u s a r i n s ~ u r e  aus.  Die  we i t e r e  R e i n i g u n g  g e s c h a h  
d u r c h  U m k r i s t a l l i s i e r e n  au s  H e x a n .  Die  B e s t i m m u n g  
d e r  R a d i o a k t i v i t / ~ t  e r fo lg te  d u r c h  V e r b r e n n u n g  zu  B a -  
r i u m k a r b o n a t ~ ;  z u r  ZAhlung  d i e n t e  e in  ELA-2-64-ZXh-  
ler  d e r  F i r m a  L a n d i s  & G y r  AG. ,  Z u g  (Schweiz) ,  m i t  
e i n e m  EQB-1-Ge ige r -Mf iUer -Z /~h l rohr  ( F e n s t e r d u r c h -  
messe r  25 ram,  F e n s t e r d i c k e  e t w a  2 mg/cm2) .  N a c h  d e r  
v i e r t e n  ode r  f i i n f t e n  Re  i n i g u n g  b l i eb  die spez i f i sche  
Rad i o ak t i v i t ~ t t  d e r  e x t r a h i e r t e n  F u s a r i n s ~ u r e  rne is t  
k o n s t a n t .  Die  R e i n h e i t  d e r  Fusar ins /~ure  k o n n t e  d u r c h  
l ~ a d i o c h r o m a t o g r a m m e  3 b e s t ~ t i g t  werden .  

Ergebnisse. In f i z i e r t e  u n d  n i c h t i n f i z i e r t e  T o m a t e n -  
p f l a n z e n  w u r d e n  e iner  ~4CO2-Atmosph/ire  ausgese t z t .  
Die  a u f  die b e s c h r i e b e n e  Weise  aus  E x t r a k t e n  i n f i z i e r t e r  
P f l a n z e n  i so l ie r te  F u s a r i n s ~ u r e  ze ig te  e ine  R a d i o a k t i v i -  
t ~ t  y o n  88 bis  163 I m p u l s e n ] m i n  u n d  p r o  M i l l i g r a m m .  
Die  VCerte s ind  r e l a t i v  ger ing,  a b e r  d e u t l i e h  ges icher t .  
K o n t r o l l v e r s u c h e  m i t  E x t r a k t e n  a u s  n i c h t i n f i z i e r t e n  
T o m a t e n p f i a n z e n  e r g a b e n  k e i n e  g e s i c h e r t e  R a d i o a k t i v i -  
t / i t .  E s  l~sst  s ich  vor l~uf ig  n i c h t  e n t s c h e i d e n ,  o b  die 
r a d i o a k t i v e  S u b s t a n z  F u s a r i n s ~ u r e  s e lbs t  ode r  e ine n a h e  
v e r w a n d t e  V e r b i n d u n g  (zum Beisp ie l  D e h y d r o f u s a r i n -  
s / iure  s) d a r s t e l l t ;  d o c h  da r f  aus  d iesen  V e r s u e h e n  ge- 
sch lossen  werden ,  dass  d e r  Pi lz  Fusarium lycopersici 
w / i h r e n d  se ines  p a r a s i t i s c h e n  L e b e n s  in d e r  P f l an ze  
Fusar ins~ .ure  o d e r  e ine  m i t  i h r  seh r  n a h e  v e r w a n d t e  Ver -  
b i n d u n g  zu b i l d e n  v e r m a g .  ~Veitere U n t e r s u c h u n g e n  
t ibe r  diese F r a g e  s ind  i m  G a n g .  

Der Fritz Hoffmann-La Roche-Stiftung zur F6rderung wissen- 
schaftlicher Arbeitsgemeinschaften in der Schweiz mSchten wir fiir 
die Erm6glichung dieser Untersuchungen herzlich danken; den 
Herren Dr. E. HARDEGGER und E. NIKLES vom Organisch-ehemisehen 
Laboratorium unserer Hochschule danken wir ffir ihre freundliche 
Hilfe und besonders ffir die Herstcllung dcr Fusarinsfiure. 

H.  KERN u n d  D. KLUEPFEL 

Inst i tut  /fir spezielle Botanik der Eidgen6ssischen Tech- 
nischen Hochschule, Zi~rich, den 5. Miirz 7956. 

Summary  

W i t h  t h e  a id  of i so tope  d i l u t i o n  m e t h o d s ,  i t  h a s  been  
poss ib le  to  s h o w  t h a t  t h e  f u n g u s  Fusarium lycopersici 
fo rms  t h e  wi l t  t ox in ,  ]usaric acid (or a c losely  r e l a t e d  
s u b s t a n c e ) ,  n o t  o n l y  in  p u r e  c u l t u r e  b u t  a lso d u r i n g  i t s  
p a r a s i t i c  life in  t o m a t o  p l an t s .  

7 D. D. VAN SLV~CE, J. PLAZIN und J. R. \VxlSm~R, J. biol. Chem. 
191, 299 (1951), - T. YABUTA, K. KAMBE und T. HAVASHI, J. Agric. 
chem. Soc. Japan 10, 1059 (1934). 

,8 CH. STOLL, Phytopath. Z. 22, ~33 (1954). 

Effects of Local Anesthetics  on Rest ing Potential  
of Myelinated N e r v e  F i b r e s  

T h e . e f f ec t s  of local  a n e s t h e t i c s  on  r e s t i n g  p o t e n t i a l  of 
n e r v e  f ibres  a re  n o t  y e t  c l ea r ly  desc r ibed .  Mos t  a u t h o r s  
r e p o r t  a h y p e r p o l a r i z a t i o n  (BlsHOP 1, SRANESL BENNET 
a n d  CmNaURC, L POSTERNAK~), TASAKI 5 (us ing a n  in- 

i G. H. BlsHoi% J. cell. comp. Physiol. 1, 177 (193'2). 
2 A. M. SHANKS, J. cell. comp. Physiol. 38, 17 (1951). 
3 A. L. BE~NET and K. G. CI~BUgC, J. Pharmacol. 88, 7~ (1946). 
4 j .  POSCggNAK, Personal communication. 
5 I. TASAKI~ Nervous Transmission (Charles C. Thomas, Spring- 

field, Illinois, 1953), p.' 9~. 
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d i rec t  me thod)  and  HOBER ~ found  no po ten t i a l  change,  
ZIpF: observed  a depola r iza t ion .  

T h e  whole  sub jec t  was  the re fo re  s tud ied  again  b y  
using a new m e t h o d  for record ing  res t ing  po ten t i a l  
(STXMPFLIS), This  m e t h o d  has  two  a d v a n t a g e s  (i) t h a t  
near ly  t he  t rue  v a l u e  of res t ing  po ten t i a l  changes  is 
measured  and (ii) t h a t  t he  e x a c t  t i m e  course  of po ten t ia l  
changes  can  be  recorded  by  swi tch ing  rap id ly  f rom one 
so lu t ion  to  t he  other .  

The  a p p a r a t u s  and  e x p e r i m e n t a l  p rocedure  have  been  
p rev ious ly  descr ibed (STRAUBg). T h e  m e t h o d  needs a 
cons t an t  f low of Ringer ' s ,  sucrose and  tes t  solutions.  
Changes in t h e  r a t e  of flow of these  solu t ions  m a y  cause 
changes  of t h e  r ecorded  po ten t ia l .  Specia l  care  was t aken  
in these  e x p e r i m e n t s  to  avo id  i r regular i t ies  of flow, as the  
measured  p o t e n t i a l  changes  were  v e r y  smal l  and  wi th in  
the  l imi t s  of e r ror  of o r d i n a r y  expe r imen t s .  Chang ing  of 
solut ions  was  fac i l i t a ted  by  us ing  a new s top  cock 
(KILB and  ST.~MPFLIX°). 

R~ngeJ 

bundle of 
nerve fibres - ' - ~ -  

sucrose Ringer 
solution or procaine-Ringer 

V/./,,/A 

@ ,  -KCt-bridg. 

recording rnV-meter 

Fig. 1.-Arrangement of the apparatus for recording resting potential 
and electrotolms device. 

P roca ine  hydroch to r ide  ~ was added  to  no rma l  R inger  
solut ion and the  res t ing  po t en t i a l  in this  so lu t ion  compar -  
ed wi th  t h e  res t ing  po t en t i a l  in Ringer .  Dur ing  the  same  
e x p e r i m e n t  so lu t ions  were  changed  severa l  t imes  and  
the  a r i t h m e t i c a l  m e a n  of t h e  measu red  effect  was used 
as f inal  resul t .  

Electrotonus. I n  some e x p e r i m e n t s  fibres were in- 
f luenced by  ane lec t ro tonus  or  ca t e l ec t ro tonus  by  f lowing 
an e x t r a p o l a r  cu r r en t  across t h e m  wi th  t he  a r r a n g e m e n t  
shown in F igu re  1. The  po t en t i a l  change  p roduced  in 
this w a y  was t a k e n  as t r u e  ave rage  res t ing  po ten t i a l  
change of t he  nodes  in i m m e d i a t e  v i c in i t y  of t he  sucrose 
gap. T h e  cu r r en t  across  t h e  e lec t ro tonus -c i rcu i t  d id  no t  
change  apprec iab ly .  

E/Ject o/ procaine on resting potential 

Ringer  con ta in ing  1. mM proca ine  p r o d u c e d  rap id ly  a 
rise of res t ing  po ten t ia l .  The  means  and s t anda rd  errors 
of means  of 7 expe r imen t s  are  s u m m a r i z e d  in Tab le  I. 

6 R. H6BER, M. ANDERSClI, J. 1-16BER, and B. NEBEL, J. cell. 
comp. Physiol. 13, 195 (1939). 

7 K. Zn, F, Arch. exper. Path. PharmakoL 149~ 105 (1930). 
s R. STXMPFLL Exper. 10, 508 (1954). 
9 R. gTRAIIB, Holy. physiol. Acta 14, 1 (1956). 

1o K. KILB and R. STXMPFLI, Helv. physiol. Acta 13, 191 (1955). 
n Kindly provided by Specia, Paris. 

I n  all  e x p e r i m e n t s  p roca ine  caused  a r ise of res t ing  
po ten t ia l ,  beg inn ing  a t  t h e  m o m e n t ,  w h e n  the  p roca ine  
so lu t ion  c a m e  in to  c o n t a c t  w i t h  t h e  n e r v e  f ibres  and  
las t ing a b o u t  60 s, A f t e r w a r d s  t he  res t ing  p o t e n t i a l  
r e m a i n e d  on t h e  new v a l u e  as long  as 10 or  15 rain (4 ex-  
per iments ) .  Af t e r  go ing  b a c k  to  R i n g e r  and  wash ing  for  
5 rain t he  p roca ine  ef fec t  was reproduc ib le .  

W h e n  going  back  to  R inge r  t h e  res t ing  p o t e n t i a l  d id  
no t  change  i m m e d i a t e l y  b u t  s eemed  to fall  s lowly  to- 
wards  the  in i t ia l  va lue .  

Electrotonus experiments 

Influence o[ catelectrotonus on the procaine-el/oct.-Nerve 
fibres in ca t e l ec t ro ton ic  s t a t e  were  depolarized b y  pro-  
caine.  I n  7 e x p e r i m e n t s  a m e a n  e l ec t ro tonus  of 13 m V  
was appl ied.  A f t e r  swi t ch ing  f rom R i n g e r  to  p roca ine -  
solut ion the  recorded  po t en t i a l  showed  a s low de-  
crease (Table I I ) ,  

Procaine Ringer 

t L .... 

|~.._ 
f 

l 
lrnin [ 10 rnV 
I t 1 

Fig. ~.-Tlm influence of eleetrotonus oil the procaine effect. The 
curves show resting potential recorded from nerve fibres which were 
either on normal potential level (middle curve}, or brought in an- 
eleetrotonic (top curve) or catelectrotonic state (bottom curve). 
Procaine {1 raM) produces no potential change on fibres in anelectro- 
tonic state, a small hyperpolarization on fibres oa normal potential 

level and a depolarization on catelectrotonized fibres. 

These po ten t ia l  va r i a t ions  were  s ign i f i can t ly  differ-  
en t  f rom the  cor responding  proca ine  induced  re s t ing  
po ten t ia l  changes  w i t h o u t  e l ec t ro tonus  (P <: 0-01 for 
15 s, < 0.001 for 30, 60, and 120 s). 

Influence o! anelectrotonus on the procaine-e//oct 

Proca ine  p roduced  no p o t e n t i a l  change  on n e r v e  
fibres in ane lec t ro ton ic  s t a t e  (6 exper imen t s ) .  A m e a n  
e lec t ro tonus  of 17 m V  was appl ied  and  t h e  p roca ine -  
effect  s tud ied  as above  (Table  I I I ) .  

Compared  to  t he  proca ine-ef fec t  w i t h o u t  e l ec t ro tonus  
there  is a s igni f icant  d i f ference (P < 0.02 for 15 s, < 0.01 
for 30, 60, 120 s). 

In  a p rev ious  p a p e r  we c a m e  to the  conc lus ion  t h a t  
proca ine  decreases  K and  Na  p e r m e a b i l i t y  of n e r v e  
fibres (STRAUBZ~). E v e n  knowing  those  p e r m e a b i l i t y  
changes,  we  c a n n o t  foresee the  p roca ine -e f fec t  on  r e s t ing  
po ten t ia l ,  because  a decrease  of K p e r m e a b i l i t y  w o u l d  

x3 R. STRAUB, Arch. int. Pharmacodyn. (in the press). 
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Table L-Procaine-effect on the resting potential, 

[ExPER1ENTIA VOL. XlI/5] 

Time after switching 
to procaine solution 

Recorded potential change in mV 
(Mean ± S, E. of mean) 
Range 

15s 

+ 0.19 -4- 0.10 
+ 0'03 to 0-37 

30 s 

+ 0.34 :t: 0.18 
+ 0,03 to 0,53 

60 s 

+ 0.56 4- 0.28 
+ 0.06 to 1.0 

1~0 s 

+ 0"55 4-  0.30 
H-0'03 to 1.0 

Table//.-Procaine-effect on catelectrotonized fibres. 

Time after switching 
to procaine solution 

Recorded potential change in mV 
(Mean ~ S. E. of mean) 
Range 

I5s  

- 0 . 2 2  :k_ 0.31 
+ 0.07 to - 1.37 

30 s 

I 
- 1 .06  ! 0 .41  
- 0 . 4  t o - 1 . 5 2  

60 s 

-1 .49  ± 0.48 
- 1 . 0  t o - 2 . 1 5  

120 s 

-1 .74  3 : 0 . 6 6  
- 1.0 to 2.5 

Table llI,-Procaine-effect on anelectrotonized fibres. 

Time after switching 
to procaine solution 

Recorded potential change in mV 
(Mean :[: S, E, of mean) . . . . .  
Range . . . . . . . . . . . .  

15s 

- 0 " i 0  4- 0-23 
+ 0.07 to - 0-35 

30 s 

0-005 4- 0.36 
+ 0.2 to - 0.3 

60 s 

0.03 ± 0.66 
+ 0.43 to - 0.33 

120 s 

- 0 . 2 0  ~ 0.43 
+ 0.32 to - 0.70 

lower,  a decrease  of Na  p e r m e a b i l i t y  ra ise  t h e  r e s t ing  
po ten t i a l .  All d e p e n d s  t he r e fo re  on  t h e  u n k n o w n  re la t ive  
m a g n i t u d e  of N a  a n d  K pe rmeab i l i t y .  As p roca ine  
p r o d u c e d  a hype rpo lax i za t i on ,  we  suppose  t h a t  t h e  
dec rease  of N a  p e r m e a b i l i t y  is m o r e  i m p o r t a n t  t h a n  t h e  
lowered  K p e r m e a b i l i t y .  This  v i ew  is s u p p o r t e d  b y  ob-  
s e r v a t i o n  of  TASAKI 5 t h a t  t h e  r e s i s t ance  of t h e  n o d a l  
m e m b r a n e  is p r ac t i c a l l y  u n a f f e c t e d  b y  cocaine .  HUXLEY 
and  STAMPFL113 s h o w e d  t h a t  t h e  p l a s m a  m e m b r a n e  has  
n o r m a l l y  a r e l a t i ve ly  h igh  K - p e r m e a b i l i t y .  The  K-  
p e r m e a b i l i t y  t he r e fo re  c a n n o t  be  e x p e c t e d  to  dec rease  
m u c h  u n d e r  t h e  in f luence  of local  a n e s t h e t i c s  w i t h o u t  
a l te r ing  t h e  m e m b r a n e  res i s tance .  H e n c e  t h e  m a i n  
ef fec t  of local  a n e s t h e t i c s  seems  to  be  t h e  decrease  of 
N a - p e r m e a b i l i t y .  SCHOEPFLE and  GRANT 14 h a v e  come  
to  t h e  s a m e  conclus ion .  A n o t h e r  poss ib i l i ty  to  exp la in  
the  h y p e r p o l a r i z a t i o n  p r o d u c e d  by  p r o c a i n e  is t o  sup-  
pose  t h a t  t h e  i n t e r n a l  K - c o n c e n t r a t i o n  h a s  in some  
w a y  inc reased  u n d e r  t h e  ac t ion  of p roca ine .  This  can  
be  exc luded  because  t h e  p roca ine  h y p e r p o l a r i z a t i o n  is 
o bse rved  in  K- f r ee  so lu t ions  as well (STRAUB12). 

Nerve  f ibres  in c a t e l e c t r o t o n i c  s t a t e  were  depo la r i zed  
by  procaine .  This  fac t  could  be  e x p l a i n e d  in t h e  fol low- 
ing w a y :  Lower ing  t h e  r e s t i ng  p o t e n t i a l  increases  t h e  
K - p e r m e a b i l i t y  (HUXLEY a n d  ST:~MPFLI la) a n d  br ings  
t h e  "Na ca r ry ing  s y s t e m "  in to  a s t a t e  of i n a c t i v a t i o n  
(HoDGKIN and  HUXLEY15). A f u r t h e r  dec rease  of Na-  
p e r m e a b i l i t y  is t h e n  h a r d l y  possible ,  b u t  a decrease  of 

la A. F, HUXLEY and R. STAMPFLI, J~ Physiol. 112, 496 (1951). 
14 G. M. SCHOEPFLE and J. M. GRANT, Amer. J. Physiol. 177, 

187 (1954). 
15 A. L. HODOmN and A. F. HVXLEY, J. Physiol. 1t7, 500 (1952). 

K - p e r m e a b i l i t y  would  a c c o u n t  for t h e  o b s e r v e d  depolar i -  
zat ion.  

The  r e s t i n g  p o t e n t i a l  of n e r v e  f ibres  in ane lec t ro ton ic  
s t a t e  is n o t  a l t e r ed  b y  proca ine .  N o w  t h e  Na-pe rmeab i l i -  
t y  is again  low ( res t ing  s t a t e  of "Na c a r r y i n g  s y s t e m " )  
because  of t h e  h igh  r e s t i n g  po t en t i a l ,  b u t  t h e  K - p e r m e a -  
b i l i ty  is r e d u c e d  as well.  The re fo re  local  a n e s t h e t i c s  m a y  
h a v e  no  e f fec t  on  n e r v e  f ibres  in  a n e l e c t r o t o n i c  s ta te ,  
because  an  add i t i ona l  r e d u c t i o n  of Na-  a n d  K - p e r m e a b i l -  
i t y  would ,  if i t  occured ,  have . l i t t l e  or no  effect .  

This work was carried out with the aid of the Swiss National 
Foundation for Scientific Research. 
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Zusam men/assung 

Das  R u h e p o t e n t i a l  y o n  m a r k h a l t i g e n  Ne rven fa se rn  
des  F ro s ch es  wi rd  m i t  e iner  n e u e n  M e t h o d e  fo r t l aufend  
reg is t r i e r t .  1 m M  P r o c a i n  in R i n g e r  e r h 6 h t  es rasch  um 
0,5 inV. N e r v e n f a s e r n  in k a t e l e k t r o t o n i s c h e m  Zus tand  
w e r d e n  d u r c h  die gleiche P ro ca i n l 6 s u n g  u m  1,5 m V  de- 
polar is ier t ,  u n t e r  A n e l e k t r o t o n u s  wi rd  ihr  R u h e p o t e n t i a l  
h ingegen  d u r c h  P r o c a i n  n i c h t  verAnder t .  Diese  Resu l t a t e  
lassen s ieh u n t e r  de r  A n n a h m e  erkl/ iren,  dass  Procain  
v o r w i e g e n d  auf  das  N a - l ~ b e r t r ~ g e r s y s t e m  im S inne  einer 
V e r m i n d e r u n g  de r  N a - P e r m e a b i l i t g t  wi rk t .  

16 Present adress: National Institute for Medical Research, Mill 
Hill, London N.W. 7. 


