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beginning the  liver and  the  hea r t  were conspicuous by  
the  higher  concen t ra t ion  of the  enzyme.  In  19- and  21- 
day-old  fetuses skeletal  muscle,  adipose tissue, hai r  fol- 
licles, in tes t inal  villi, gastr ic  mucosa,  choroid plexus,  
p rox imal  convolu ted  tubules  and  in te rver tebra l  discs 
showed in tense  react ion besides the  liver and the  hea r t  
(Figures 3 and 4). I n  the  21-day-old fetuses osteoblasts ,  
os teocytes  and osteoclasts  clearly showed enzyme posi t ive  
react ion (Figure 1). The q u a n t i t y  of the  enzyme was 
found to increase progress ively  f rom day  15 onward.  No 
appreciable  difference be tween  the  E-suff ic ient  and  
-def icient  embryos  could be detec ted .  The demons t r a t i o n  
of I D H  ac t iv i ty  was more or less similar to t h a t  of SDH.  
The f indings of th is  expe r imen t  are in accord wi th  
FULLMER ~ and disagree wi th  WALKER 7 who denied the  
presence of these enzymes  in all the  bone cells of young 
ra ts  except  sl ight I D H  ac t iv i ty  in the  os teoblas ts  8. 

Zusammen/assung. Die vergle ichende U n t e r s u c h u n g  der  
Akt ivi t i t t  der  Bernsteins~Lure- und Isozitronens~ture- 
dehydrogcnase  bei 15-21 Tage a l ten  R a t t e n f 6 t e n  mi t  
Vi tamin-E-Mange l  und n o rma l em Gehal t  ergab keine be- 
d e u t e n d e n  Unte rsch iede  zwischen den versch iedenen  
Organen.  Die Gegenwar t  dieser E n z y m e  in Osteoblas ten,  
Osteoclas ten  und  Os teocyten  ist  auffallend. 
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The Origin of the Action Potential  in Frog 
S t o m a c h  Muscle  and Heart 

Frog s tomach  muscle,  when  f requent ly  washed wi th  
deionized half- isotonic (0.112 M) solution of sucrose, and  
frog hea r t  perfused wi th  similar  solution, lose all sod ium 
in 1 h 1,2 bu t  exh ib i t  spon taneous  cont rac t ions  a-6 wi th  
conduc ted  act ion po ten t ia l s  for several  hours  7-14. The 
spontaneous  con t rac t ions  and the  act ion poten t ia l s  there-  
fore could no t  be due to the  influx of sodium or any  
o ther  ion into the  muscle fibres. Two possibili t ies there-  
fore remain  for the  origin of the  act ion potent ia l .  E i the r  
it  is due to efflux of anions 14 or it is no t  due to ionic 
fluxes a t  all. 

The efflux of anions does no t  appear  to be the  cause of 
the act ion potent ia l .  Wi th  sodium, all the  chloride is 
washed  away  f rom the  frog s tomach  muscle and hea r t  by  
a half- isotonic solut ion of sucrose, so t h a t  the  efflux of 
chloride ions as the  cause of ac t ion po ten t ia l  is ruled out.  
W h e n  immersed  in Ringer  solut ion the  spontaneous  con- 
t rac t ions  wi th  the  accompany ing  act ion potent ia ls  con- 
t inue  to occur if sodium phospha te  a t  p H  7-7.4, or lac ta te  
or b icarbonate ,  is added  to the  solut ion to abolish the  
ionic gradients  of these  anions across the  muscle mem-  
brane,  or are added  in such excess so t h a t  there  could be 
no efflux, bu t  r a the r  an influx of these ions if any move-  
m e n t  occurs a t  all. Frog s t omach  muscle remains  ex- 
ci table to chemical  and electrical s t imula t ion  if the  sodium 
chloride of the  Ringer  solut ion is replaced wi th  an iso- 
osmotic  (0.08M) q u a n t i t y  of sodium phospha t e  at  p H  
6.6; if perfused wi th  this  phospha t e  solut ion the  frog 
hea r t  bea ts  vigorously wi th  the  accompanying  electrical 
changes.  W i t h  such high concen t ra t ion  of phospha t e  in 
the  external  solution,  eff lnx of phospha t e  f rom the  muscle 
fibres is ruled out.  Frog s t omach  muscle, whe the r  t r ea t ed  
wi th  Ringer  solut ion or half- isotonic solut ion of sucrose, 
conta ins  phospha te s  and lac ta te  in the  following concen-  
t r a t ions  (mM/kg  wet  muscle;  wa te r  con ten t  abou t  80%):  
adenosine  t r i p h o s p h a t e  1.7, creat ine phospha te  2.2, 
adenosine  d iphospha te  1.1, adenosine m o n o p h o s p h a t e  
negligible, inorganic phospha t e  5.5, to ta l  acid soluble 
phospha t e  17, and  lac ta te  1.1 ls. The presence of a n y  
o the r  diffusable anion in s ignif icant  q u a n t i t y  is no t  
known.  

The conclusion, therefore,  is t h a t  the  ac t ionpo ten t i a l  is 
no t  due to ionic fluxes a t  all. But  how actual ly  it is pro-  
duced is difficult  to explain.  I t  is sugges ted  t h a t  the  
act ion po ten t i a l  is due to change  in the  electronic con- 
f igurat ion of the  molecules of the  membrane .  There  is 
some suppor t  for this  suggestion.  I t  is known  t h a t  muscle 
can be exci ted by  l ight  14. Ph o t o n s  mos t  likely change 
the  electronic conf igurat ion of the  cell membrane .  They  
m a y  knock out  electrons,  which thus  freed will make  the  
outer  surface of the  cell m e m b r a n e  negat ive.  

Zusammen/assung. I)as Akt ionspo ten t i a l  von  Herz-  und 
Magenmusku la tu r  des Frosches  scheint  n ich t  vom Ein-  
und Ausstoss  der Ionen,  sondern  vom elektronischen Auf- 
bau der  Ze l lmembran  abh~ingig zu sein. 
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