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Contraction of Frog S tomach  Muscle and F r o g  

Heart in Electrolyte-Free Solut ions  

F r o g  s tomach  muscle  when  f r equen t ly  washed  wi th  
half- isotonic (0.112M) solut ion of sucrose, and  frog hea r t  
perfused wi th  s imilar  solut ion lose near ly  M1 sodium in 
1 hA, 2, b u t  exh ib i t  spontaneous  cont rac t ions  s-6, w i th  
conduc ted  ac t ion  potent iMs for several  hours  7-~s. T h e y  
lose a b o u t  90~o of thei r  sodium in the  first  15 rain, and in 
1 h the  sod ium c o n t e n t  of bo th  becomes less t h a n  0.05 
m M / k g  of we t  muscle ~. There  is howeve r  a s t r ik ing 
difference be tween  the  mechan ica l  pe r fo rmance  of t h e  
s tomach  muscle  and t h a t  of the  hear t .  The  s tomach  
muscle  shows spontaneous  cont rac t ions  a t  all t emper -  
a tures  (exper imenta l  range  15-35 °C) for abou t  24 h. The  
frog hea r t  bea ts  for abou t  24 h a t  5 °C, for abou t  2 h a t  
25 °C 1~, and a t  h igh t empera tu re s  (30-35 °C) i t  passes into 
con t r ac tu re  and does no t  bea t  a t  all. 

There  is a r emarkab le  difference b e t w e e n  the  behav iour  
of adenos ine t r iphospha te  (ATP) in sucrose-soaked frog 
s tomach  muscle and  in frog hear t .  The  A T P  con ten t  of 
frog s tomach  muscle does no t  differ in any  w a y  whe the r  
the  muscle is soaked in saline or in sucrose solutionX% 
B u t  in frog hear t  bo th  A T P  and creat ine  phospha te  fall 
in sucrose solution,  more  a t  25 °C t h a n  a t  5 °C, and the  
fall correla tes  wi th  t he  decline in t he  force of con t rac t ion  xt 

These  exper iments  therefore  suggest  t h a t  sod ium in 
muscle  has  an  i m p o r t a n t  metabo l ic  funct ion  of p reserv ing  
the  A T P  and fai lure of funct ion  in sodium-free solutions 
is mos t  l ikely due  to  loss of A T P  ra ther  t h a n  to any  direct  
ac t ion  on the  exc i tab i l i ty  mechanism.  

Zusammen/assung. Der  Ver lus t  der  Re izbarke i t  bei  
Froschherz-  und  Magenmusku la tu r  auf  versch iedenen  

Tempera tu r s tu f en  ver l l iuf t  paral le l  m i t  e inem Adenosin-  
t r iphosphat -Ver lus t ,  was andeu te t ,  class das  Nich t funk-  
t ionieren  in na t r iumffe ie r  L6sung yon  e inem Adenosin-  
t r iphospha t -Ver lus t  abh~ngig  ist. 
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3 ,4-Dihydroxyctnnamic  Acid, an Anti thiamtne 
Factor of Fern 

Accord ing  to our  previous  publ icat ions,  fern (Pteridium 
aquilinum) conta ins  an t i t h i amine  substances1, *. These  
ear ly  exper iments  have  shown t h a t  the  ac t ive  agen t  was 
a the rmos tab le ,  water-soluble ,  smal l  molecule,  which 
m o v e d  in an  electric field to  t he  anode  s,~. 

L a t e r  a good pur i f ica t ion  of the  an t i t h i amine  agen t  was 
achieved,  a l though the  subs tance  could no t  be isolated in 
pure  form. This  an t i t h i amine  factor,  called H y d r o l y s a t e  
I I ,  was a red-brown amorphous  substance,  free of N, P, 
S and halogenes 6. The  specific an t i th i amine  ac t iv i ty  of 
this fac tor  was conf i rmed by  the  exper iments  wi th  t he  
single ne rve  fibre of the  frog by  y o n  MURALT and PETRO- 
POULON 8 and  PETROPOULOS ~, 

These  exper iments  h a v e  recent ly  been resumed.  The  
an t i th i amine  ac t i v i t y  was de te rmined  by  the  th iochrome 
and microbiological  methods.  The  pur i f ica t ion  process, 
which  has  been substanciaUy aItered, is summar ized  in 
F igure  1, The  an t i th i amine  ac t iv i ty  of the  dark-brown,  
oily e thyl  ace ta te  phase  increased, while the  a c t i v i t y  of 
t he  wa te r  phase r emained  unchanged.  T h e  mos t  ac t ive  
f ract ion of the  co lumn c h r o m a t o g r a p h y  (I) was rechro-  
ma tographed .  

The  pur i f ica t ion effect of the  co lumn c h r o m a t o g r a p h y  
has been establ ished by  po lyamid  th in layer  ch romato -  

grams.  Seven teen  componen t s  could be  separa ted  f rom 
the  e thy l  ace ta te  phase (see also F igure  2). One of the  
componen t s  (shaded spot) possessed the  h ighes t  anti-  
t h i amine  ac t i v i t y  (RI = 0.47). This  could be isolated as a 
uni form substance.  

This  compound  is a microcrys ta l l ine  subs tance  wi th  a 
mel t ing  po in t  190-192 °C. I t s  an t i t h i amine  a c t i v i t y  is v e r y  
high, n a m e l y  1800 #g/rag,  according  to  t he  th iochrome  
m e t h o d  ( t ime effect  curve) and  2300 p g / m g  de te rmined  
microbiological ly.  The  ac t iv i ty  is p H  and t empera tu re -  
dependent ,  being higher  in s l ight ly alkal ine solutions 
(pH 7.8), t han  a t  p H  6.0. 

The  substance  is t he rmos tab le ;  the  an t i t h i amine  ac t iv i ty  
remMned unchanged  af te r  boil ing 2 h by  reflux.  I t  is 
soluble in wa te r  and  e ther  and easi ly soluble in ethanol ,  
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Fig. 1. Scheme of the isolation of a thermostable antithiamine factor 
of fern. 
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Fig. 2. Thin-layer ehromatogram of different stages of the purifica- 
tion. (1) Ethyl acetate phase, {2) water phase, {3) isolated anti- 
thiamine substance, (4) 3,4-dihydroxycinnamie acid. Adsorbent: 
polyamide; developing solvent : ethyl formate : formic acid = 100 : 5 ; 
spray reagent: 1% diphenylborie acid fl-amino ethyl ester in 

methanol. 

acetone and  e thy l  acetate .  The  microanalyses  gave  the  
following resul ts :  C, 60 .83%;  H, 4 .57%;  O, 33.8%. The  
molecular  weight  de te rmined  by  mass spec t rography  is 
180. 

The  isolated an t i t h i amine  c o m p o u n d  of fern was ident i -  
fied as 3, 4 -d ihydroxyc innamic  acid by  the  grea t  agree- 
men t  of the  UV,  I R  and NMR-spec t ra ,  the  ident ica l  
behaviour  in th in layer  c h r o m a t o g r a p h y  (Figure 2), as well 
as of the  o ther  charac ter i s t ic  proper t ies  (MP, MW, results  
of the  microanalyses) .  

The  caffeic acid in fern seems to be on ly  par t ly  in free 
form;  ano the r  p a r t  arises dur ing  the  ex t rac t ion  (at p H  6.0) 
from a precursor  no t  ye t  isolated. 

I n  this connect ion  i t  is in teres t ing  to men t ion  t h a t  
according to recent  exper iments  (SoMoGYI and B6NICKE s) 
different  o-diphenols possess a marked  an t i t h i amine  
ac t iv i ty .  

Fu r the r  inves t iga t ions  to character ise  the  precursor  and 
to e lucidate  the  mechan i sm of the  an t i t h i amine  effect  of 
3, 4 -d ihydroxyc innamic  acid are in progress 9. 

Zusammen[assung. Die Isol ierung eines Stoffes m i t  
An t i t h i aminwi rkung  aus F a r n k r a u t  und seine Ident i f iz ie-  
rung  m i t  3, 4 -Dihydroxyz imt sgu re  wird beschrieben.  
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Util izat ion of D-Tyros ine  by Vertebrate S k i n  
Tyros inase  

During  the  course of an evo lu t iona ry  s tudy  of ver te-  
brate  melanogenesis  based upon ana tomic  and subcel lular  
tyrosinase d is t r ibut ion  and ac t i v i t y  1, skin enzyme  prepa-  
ra t ions f rom several  ve r t eb ra tes  were  found to uti l ize 
D-tyrosine. Skin enzyme  prepara t ions  were incuba ted  as 
previous ly  described ~. W h e n  un i fo rmly  labeled L-tyrosine- 
14C or DL-tyrosine-2-14C were used as substrate ,  t i le  ne t  
tyrosinase ac t iv i ty  ob ta ined  f rom the  l a t t e r  subs t ra te  

was higher  t han  tha t  ob ta ined  f rom the  former  subs t ra te ,  
a l though  the  concen t ra t ion  and specific a c t i v i t y  of L- 
tyrosine-14C as well  as the  enzyme  prepara t ions  were  the  
same in bo th  series of exper iments .  As D-tyrosine-14C was 
no t  avai lable ,  the  D-tyrosine u t i l iza t ion  was de te rmined  
indi rec t ly  by  use of L-tyrosine-l-14C, un i formly  labeled 
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