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Chronmtogram showing anlino acids and amides of healthy and "Yellow mosaic" infected leaves of Hibiscus ¢sculentus. A and I) 
Reference solutions HA(t) and HA(:3)--Alcoholic extract of healthy leaves 0,001 and 0,003 ml spotted. MA(1) and MA(:lj-Alcoholie 

extract of Mosaic leaves, YA(I) and YA(.~) alcoholic extract of yellow mosaic leaves--severe infection. 

From left to right: Section No. I: Ha(i); Section No. II: HAll); Section No. II l :  YA{1); Section No. IV: A; Section No. V: HA(3); 
Section No. VI : MA(3) ; Section No. VII : YA0) ; Section No. Vll I : D. 

q u a n t i t i e s  t h a t  t h e  f a i n t  b a n d s  d i s a p p e a r e d  in  no  t i m e  
a n d  cou ld  n o t  be  p h o t o g r a p h e d .  0.01 ml  of h e a l t h y  leaf  
e x t r a c t  s p o t t e d  on  a s e p a r a t e  c h r o m a t o g r a m  c o n f i r m e d  
t he  p r e s e n c e  of t h e  a b o v e - m e n t i o n e d  a m i n o  acids  in 
h e a l t h y  l eaves  also t h o u g h  in a lesser  q u a n t i t y .  T y r o s i n e  
(av. R f  0.67;  I I I )  b a n d  was  e x t r e m e l y  deep  in  t h e  "Ye l -  
l ow-Mosa i c "  l eaves  a n d  i ts  i n t e n s i t y  dec rea sed  cons ider -  
ab ly  in t h e  " C o m p l e t e l y  Y e l l o w "  leaves  a l t h o u g h  i ts  
c o n c e n t r a t i o n  s t i l l  r e m a i n e d  m o r e  in  c o m p a r i s o n  to  t h a t  
of t he  h e a l t h y  leaves .  A s p a r t i c  acid (av.  R f  0-45; V I I  ; 
a b s e n c e  of g lyc ine  a n d  se r ine  e s t a b l i s h e d  b y  r u n n i n g  t h e  
c h r o m a t o g r a m  in  p h e n o l  s a t u r a t e d  wi th  b u f f e r  of p H  12) 
also inc reases  c o n s i d e r a b l y  in  t h e  " Y e l l o w  Mosa ic"  
leaves  b u t  i t  does  n o t  show a n y  v a r i a t i o n  as n o t e d  in 
ty ros ine .  

T h e  a m i d e  a s p a r a g i n e  (av, Rf  0. 395;  V I I I )  o v e r l a p p e d  
w i th  t h e  n e w  b a n d  ( IX)  is a new  f o r m a t i o n  in t h e  
"Ye l l ow  M o s a i c "  a n d  t h e  c o m p l e t e l y  ye l low leaves .  The  
i n t e n s i t y  of t h i s  b a n d  is more  in  t h e  l a t t e r  case.  I t  a p p e a r s  
t h a t  c o n c o m i t a n t  w i t h  t h e  s e v e r i t y  of in fec t ion ,  t h e r e  is 
an  i n c r e a s e d  f o r m a t i o n  of a spa r ag ine .  

O t h e r  c o m m o n  a m i n o  ac ids  p r e s e n t  in  a lcohol ic  ex-  
t r a c t s  were  g l u t a m i c  ac id  (av. R f  0 -51 - th r eon ine  a b s e n t ;  
VI), a l a n i n e  (Rf  0-56; V), a n d  one  m o r e  h a v i n g  a v e r a g e  
Rf  v a l u e  0,60 (IV) w h i c h  is a m i n o - b u t y r i c  acid.  

M e t a b o l i c  processes ,  l e ad ing  to  t h e  f o r m a t i o n  of a spa r -  
agine,  i nc r ea se  in  leuc ine ,  i so leucine ,  p h e n y l a l a n i n e ,  
t y ro s ine ,  a n d  a s p a r t i c  ac id  in  t h e '  'Ye l low Mosa ic"  leaves  
a n d  dec rease  in  t y r o s i n e  f r o m  " Y e l l o w - M o s a i c "  to  
" c o m p l e t e l y  Ye l l ow"  leaves ,  a re  y e t  to  be  s t u d i e d  a n d  
exp la ined .  O n l y  b i o c h e m i c a l  s t u d i e s  o n  " 'Ye l low-Mosa ic"  
v i rus  of " B h i n d i "  (Abelmoschus esculentus) i tself  c an  
revea l  w h i c h  of t h e s e  a m i n o  ac ids  are  t h e  c o n s t i t u e n t s  of 
v i rus  p r o t e i n  a n d  w h i c h  of t h e s e  r e m a i n  s i m p l y  as  t h e  
c h a n g e d  m e t a b o l i t e s  of t h e  hos t .  
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Zt~sammenfassung 

P a p i e r c h r o m a t o g r a p h i s c h e  A n a l y s e n  d e r  f re ien  A m i n o -  
sAuren u n d  A m i d e  in g e s u n d e n  u n d  m i t  (,yellow mo -  
sa i c , -Vi rus  in f i z i e r t en  B1/ i t te rn  yon  Abelmoschus escu- 
lentus zeigen n e b e n  e iner  Z u n a h m e  yon  Leuc in ,  P h e n y l -  
a l an in ,  Va l in  + M e t h i o n i n  u n d  A s p a r a g i n s R u r e  d ie  
B i l d u n g  e iner  nenen ,  n i n h y d r i n p o s i t i v e n  S u b s t a n z  u n d  
A s p a r a g i n  in d en  in f i z i e r t en  Bl f i t t e rn .  Es  w e r d e n  An-  
r e g u n g e n  fiir we i t e re  U n t e r s u c h u n g e u  g e m a c h t .  

Die Bi ldung  von Fusarinsi iure  
durch Fusarium lgcopersici in oivo 

Fusarium lycopersici Sacc.,  de r  E r r e g e r  e ine r  W e l k e -  
k r a n k h e i t  a n  T o m a t e n p f l a n z e n ,  b i tde t  in  R e i n k u l t u r  
n e b e n  a n d e r n  b io log i sch  w i r k s a m e n  S t o f f w e c h s e l p r o d u k -  
t en  a u c h  das  W e l k e t o x i n  Fusarinsiiure ( 5 - n - B u t y l - p i c o -  
linsAure) 1. Aus  K u l t u r e n  e in iger  v e r w a n d t e r  p f l a n z e n -  

1 E. GXU~tAnN, ST. NAE~'-RoTn und H. I(O~EL, Phytopath. Z. 2o, 
| (195'2).- PL. A. PLATTNER, W. KELL~:R und A. BOLLS:R, Helv. chim. 
Acta ,~7, 1379 (1954), - E. tlARDEGGER tlnd l~. NIKLES, [telv. chhn. 
Acta 39, "2~23 {1956). 
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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~. 


