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Note added in proo]: A prepublication copy of this paper has been 
sent to Dr. K, BLOCH (Harvard). We wish to thank Dr. BnocH and 
Dr. ~VEsTIIEI3~IER for informing us that an identical mechanism 
for the decarboxylation reaction of pyruvate has been proposed in a 
discussion by R. ]3. ~'¢'OODXVARD, ~v~ 7. S. JOHNSON, J. BADDILEY, and 
1 ¢- H. XVESTHEIMER. 

I{.  V~rlEGNER a n d  Z. VALENTA 

Chemistry Laboratory, University o[ New Brunswick,  
Fredericton, Canada, December 1, 1955. 

Les F i g u r e s  1 e t  2 nous  m o n t r e n t  r e s p e c t i v e m e n t  
l ' a s p e c t  g6n6ra l  du  d i spos i t i f  a d o p t 6  et  le dd ta i l  de l ' en-  
t r a i n e m e n t  du  c h r o m a t o g r a m m e .  Nous  p o u v o n s  e n c o r e  
vo i r  su r  la  F i g u r e  1 l ' e n r e g i s t r e m e n t  d ' u n e  courbe ,  tes 
g r a n d s  pies r e p r 6 s e n t e n t  l ' a c t i v i t 6  d u  p h o s p h a t e  in- 
o rgan ique ,  les p e t i t s  celle de I ' A T P .  L a  p l a n i m 6 t r i e  des  
sur faces  o b t e n u e s  n o u s  d o n n e  la r 6 p a r t i t i o n  du  pa~, d a n s  
les d i f f4 ren tes  f r a c t i o n s  p h o s p h a t e s .  

Zusammen]assung 

Es  wi rd  ein M e c h a n i s m u s  fiir v e r s c h i e d e n e  e n z y m a t i -  
sche R e a k t i o n e n ,  bei  d e n e n  T h i a m i n p y r o p h o s p h a t  als 
C o f e r m e n t  wi rk t ,  v o r g e s c h l a g e n ,  

P R O  E X P E R I M E N T I S  

Mesure de l 'oxydation phosphorylante  ~ l'aide de 
phosphore radioactif dans la cellule h6patique 

]'~REBS e t  ses c o l l a b o r a t e u r s  ~ o n t  m i s  a u  po in t ,  en  
1953, u n e  t e c h n i q u e  t r6s  616gante u t i l i s a n t  le p h o s p h a t e  
i n o r g a n i q u e  m a r q u 6  a n  p h o s p h o r e  r a d i o a c t i f  (p32) p o u r  
d 6 t e r m i n e r  le q u o t i e n t  d ' o x y d a t i o n  p h o s p h o r y l a n t e ,  
c ' e s t - h -d i r e  le p o u v o i r  de  p h o s p h o r y l a t i o n  d ' u n  h o m o -  
g 6 n a t  de  t i s su  a n i m a l .  C e t t e  m 6 t h o d e ,  bas6e  su r  l '6qui-  
l ibre  d y n a m i q u e  e x i s t a n t  e n t r e  le t r i p h o s p h a t e  d ' a d 6 n o -  
s ine (ATP)  e t  le p h o s p h a t e  i n o r g a n i q u e ,  u t i l i se  e n  f a i t  
F a c t i o n  c o m p f t i t i v e  de  l ' o x y d a t i o n  p h o s p h o r y l a n t e ,  
d ' u n e  p a r t ,  e t  des  p h o s p h a t a s e s ,  d ' a u t r e  p a r t ,  selon le 
s c h 6 m a  s u i v a n t :  

Ox. ph. 

ADP + Pinorg. < ~" ATP 
,, ATP'ase ~, 

N o u s  a v o n s  modi f i6  les t e c h n i q u e s  de  d o s a g e  6 t ab l i c s  
pa r  KREBS ~, en  p a r t i c u l i e r  sa  d 6 t e r m i n a t i o n  des  phos -  
p h a t e s  m a r q u 6 s  au  p~2, sdpar4s  p a r  c h r o m a t o g r a p h i e  
sur  pap ie r .  N o u s  nous  s o m m e s  mis,  p a r  con t re ,  en t i6 re -  
m e n t  d a n s  ses c o n d i t i o n s  d ' e x p 6 r i e n c e  b i o c h i m i q u e s .  
Nous  a v o n s  pr6f6r6 m e s u r e r  la  r a d i o a c t i v i t 6  d i r e c t e m e n t  
sur  les e h r o m a t o g r a m m e s ,  a lors  que  KREBS 61ue les 
d i f f6 ren tes  f r a c t i o n s  p h o s p h a t e s  de la b a n d e  de  pap ie r ,  
e t  qu ' i l  p roc6dc  a u x  e x a m e n s  c h i m i q u e s  e t  p h y s i q u e s  
d a n s  tes 61uats. N o u s  a v o n s  fa i r  pas se r  les c h r o m a t o -  
g r a m m e s  sous u n  c o m p t e u r  de  Geiger,  reli6 h l ' i n t6g ra -  
t eu r  ~,Precision Ra tema te r~ )  de  T r a c e r l a b  e t  ~ u n  milli-  
a m p 6 r e m 6 t r e  e n r e g i s t r e u r  de  T r t i b  & T ~ u b e r .  Le  chro-  
m a t o g r a m m e  es t  e n t r a i n 6  a u t o m a t i q u e m e n t  p a r  f r i c t ion  

l ' a ide  d ' u n  t a m b o u r  se t r o u v a n t  sur  la  p r o l o n g a t i o n  de 
l ' axe  e n t r a i n e u r  du  m i l l i a m p 6 r e m 6 t r e  en reg i s t r eu r .  Le 
d i a m b t r e  du  t a m b o u r  e n t r a l n a n t  le p a p i e r  6 r a n t  te m4me  
que  celui  f a i s a n t  a v a n c e r  le p a p i e r  d ' e n r e g i s t r e m e n t ,  nous  
avons  la m S m e  v i t e s se  l in6ai re  p o u r  les d e u x  b a n d e s ,  ce 
qui  fac i l i te  la d6t  e r m i n a t i o n  des rf  des  s u b s t a n c e s  sdpar6es  ; 
en i n t r o d u i s a n t  des  rep6res ,  n o u s  p o u v o n s  s u p e r p o s e r  
les c h r o m a t o g r a m m e s  e t  les c o u r b e s  enregis t r6es .  

1 H. A. KRI~BS, A. RUFFO, L. V. EGGLESTON et  R. HEMS, Bio- 
chem, J. 51, 107 (1953). 
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Fig. 1. 

Nous  a v o n s  pu  b6nf f i c i e r  p o u r  la mise  au  p o i n t  de  ce t  
appare i l l age  de  l ' ex p 6 r i en ce  de  Pu n  d ' e n t r e  n o u s  2 q u i  
a v a i t  d6j~ c o n s t r u i t  p r 6 c 6 d e m m e n t  u n  s y s t 6 m e  s e m -  
b lab le  p o u r  la m e s u r e  de la  r a d i o a c t i v i t 6  de s u b s t a n c e s  
s6pardes p a r  c h r o m a t o g r a p h i c  ou  p a r  61ec t rophor~se  s u r  

Fig. 2. 

pap ie r .  L ' a w m t a g e  de  l ' a p p a r e i [  que  nous  v e n o n s  de  d6- 
c r i re  b r i 6 v e m e n t ,  e t  q u e  nous  p o u v o n s  fa i re  pas se r  u n  
tfius g r a n d  n o m b r e  de  c h r o m a t o g r a m m e s  d a n s  l ' a p p a r e i l  
(par  exernp le  p e n d a n t  u n e  n u i t  e t  m 6 m e  plus) s ans  a v o i r  

le r echa rge r ,  a v e c  u n  m i n i m u m  d ' e n c o m b r e m e n t .  

2 p. LERClI e t  S. NEUKOMM, Schwciz. recd. \Vschr. 8t,  b i b  (19~.l). 

Ex p~.", ~:; 
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N o u s  a v o n s  pu  m o n t r e r  de  c e t t e  m a n i ~ r e  a q u e  le pou-  
vo i r  de  r e s y n t h b s e  de I ' A T P  d ' h o m o g 6 n a t s  h 6 p a t i q u e s  
de  r a t s  en  crise de  b6r ib6r i  6 ta f t  t r~s  f o r t e m e n t  d i m i n u 6 ,  
q u e  n o u s  p r e n i o n s  d u  c i t r a t e ,  de  l ' ~ - c 6 t o g l u t a r a t e  ou  du  
s u c c i n a t e  c o m m e  s u b s t r a t s  d ' o x y d a t i o n .  E n  m e s u r a n t  
Ia r e s p i r a t i o n  des  h o m o g * n a t s  e t  en  d o s a n t  tes p b o s p h a t e s  
i n o r g a n i q u e s  e t  l ab i les  du  s y s t ~ m e  d ' i n c u b a t i o n ,  n o u s  
a v o n s  pu  6 t ab l i r  que  les q u o t i e n t s  P / O  d ' o x y d a t i o n  
p h o s p h o r y l a n t e  6 t a l e n t  6 g a l e m e n t  aba iss6s  p o u r  les 
h o m o g 6 n a t s  de foie de r a t s  ca renc6s  en  a n e u r i n e .  

Les  d 6 t e r m i n a t i o n s  de s u b s t a n c e s  m a r q u 6 e s  a v e c  des 
r ad io i so topes  e t  s6par6es  p a r  c h r o m a t o g r a p h i e  su r  p a p i e r  
o u t  u n e  t r~s  g r a n d e  i m p o r t a n c e  en  b i o c h i m i e  m ~ d i c a l e ;  
a ins i  l ' a p p a r e i l l a g e  d6cr i t  a 6t6 e m p l o y 6 e  p o u r  la s @ a r a -  
t i on  d ' h o r m o n e s  thyroYdiennes  m a r q u 6 e s  au  I ~a~ e t  
d ' a u t r e s  m 6 t a b o l i t e s  r e n d u s  r a d i o a c t i f s  4. 

Nous remercions vivement le Fonds National Suisse de ]a Recherche 
Scientifique qui a subventionn6 le prfsent travail, ainsi que la 
maison Hoffmann-La Roche, 5 B~le, qui a gracieuselnent mi, "h notre 
disposition les animaux normaux et earenc6s. 

J.  F R E t  A. VANXOrrI  e t  P. L~RCH 

Clinique mddicaIe universitaire et Centre A nticancdreux 
Romand, Lausanne, le 30 novembre 19.~5. 

Summary  

W e  h a v e  b r i e f ly  d e s c r i b e d  a n  a p p a r a t u s  which  p e r m i t s  
us  to  r eg i s t e r  q u a n t i t a t i v e l y  d i f f e r en t  s u b s t a n c e s  l abe l led  
w i t h  r a d i o a c t i v e  i so topes ,  f o r m e r l y  s e p a r a t e d  b y  p a p e r  
c h r o m a t o g r a p h y .  \Ve were  ab le  to  show b y  t h e  K r e b s '  
m e t h o d ,  t h u s  s impl i f ied ,  t h a t  t he  o x i d a t i v e  r e s y n t h e s i s  
of A T P  is d i m i n i s h e d  in t h e  h e p a t i c  h o m o g e n a t e s  of r a t s  
d u r i n g  a be r i -be r i  crisis. 

3 j .  I:REI, Helv. physiol. Acta (sous presseL 
4 A. VANNOTTI, S. CRUCHAUD, J. t"REI et Cm MM~AtM, Bull. 

Acad. Suissc m6d. 11, 28 (1955). 

c a p i l l a r y  end,  a n d  f a s t e n e d  to  t h e  free en d  of t h e  b r u s h  
s h a f t  b y  a l lowing  t h e  p a r a f f i n  to  so l id i fy  a f t e r  i n s e r t i o n  
of t h e  s l i gh t ly  w a r m e d  s h a f t ;  t h e  c a p i l l a r y  e n d  of  t h e  
glass  m a y  b e  m e l t e d  in  a b u r n e r  a n d  f o r m e d  as  des i red .  

F i g u r e  I b a n d c  shows  t h e  " ' t u r b i n e "  f i t t e d  i n t o  a 16 m m  
t e s t  t u b e ,  t h e  b o t t o m  of w h i c h  h a s  b e e n  c u t  off, for  v a c u u m  
work .  T h e  s ide  t u b e  is c o n n e c t e d  (x) to  t h e  l a b o r a t o r y  
c o m p r e s s e d - a i r  supp ly .  I t  seems  a d v i s a b l e  to  b e n d  t h i s  
s ide t u b e ,  so t h a t  t h e  a i r  h a s  to  e n t e r  t h e  m a i n  t u b e  a t  
a n  angle .  T h e  s t i r r e r  will  s t a r t  to  r o t a t e  a t  v e r y  low 
pressures ,  eas i ly  m a i n t a i n e d  b y  a n  o r d i n a r y  l a b o r a t o r y  
compresso r .  
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P R O  L A B O R A T O R I O  

A S i m p l e  S t i r r i n g  D e v i c e  for  T e s t  T u b e  W o r k  

I n  t h i s  l a b o r a t o r y ,  t h e  need  a rose  for  a v e r y  s i m p l e  a r -  
r a n g e m e n t  a l l owing  m e c h a n i c a l  s t i r r i n g  of 5 -10  ml  
s amp le s  in  t e s t  t u b e s  i m m e r s e d  in  a w a t e r - b a t h .  S ince  
t h e  dev ice  as f i na l l y  u sed  cal ls  for  s u c h  s imp le  m e a n s ,  
a n d  h a s  b e e n  f o u n d  t o  w o r k  so re l iab ly ,  t h i s  r e p o r t  wou ld  
seem to  b e  jus t i f i ed .  

A c u r r e n t  of a i r  is used  to  p r o p e l  t h e  " t u r b i n e "  of t h e  
s t i r re r .  T h e  a r r a n g e m e n t  of t h e  m o v i n g  p a r t s  is s h o w n  in  
F i g u r e  l a .  A smal l  t e s t - t u b e  b r u s h ,  t h e  l e n g t h  of t h e  
b r u s h  i tself  b e i n g  80 m m  a n d  t h e  w i d t h  5 m m ,  is f i t t ed  
b y  m e a n s  of t h e  sha f t ,  c u t  off to  a p p r o x i m a t e l y  110 m m ,  
i n t o  a cap i l l a ry  glass  t u b e  of s l i gh t l y  l a rge r  bore .  T h i s  
cap i l l a ry ,  w h i c h  is a p p r o x i m a t l y  45 m m  in  l eng th ,  passes  
t h r o u g h  a 16 m m  wide cork.  T h e  b r u s h  m u s t  be  of good  
q u a l i t y  w i t h  stiff ,  " c l e a n "  br is t les .  A glass  t u b e o f  r o u g h l y  
t h e  s a m e  bo re  as t h e  c a p i l l a r y  is d r a w n  o u t  to  a n  ap-  
p r o p r i a t e  l e n g t h  to  fo rm t h e  s t i r r i n g  rod.  T h e  glass  t u b e  
is fi l led w i t h  m o l t e n  p a r a f f i n  b y  s u c t i o n  t h r o u g h  i t s  

T h e  s a m e  s t i r r e r  c an  a lso  be p rope l l ed  b y  t h e  c u r r e n t  
of a i r  p r o d u c e d  b y  a n  o r d i n a r y  w a t e r - j e t  p u m p .  T h e  
p u m p  is c o n n e c t e d  to  t h e  u p p e r  en d  of t h e  m a i n  t u b e  
(a t  x y), a n d  a s h o r t  r u b b e r  t u b i n g  is a t t a c h e d  to  t h e  side 
in le t  t u b e  (×). Th i s  s ide t u b i n g  m u s t  be  c l a m p e d  off to  
s ecu re  n o t  t o o  h e a v y  a s t r e a m  of a i r  t h r o u g h  t h e  m a i n  
t u b e ,  o t h e r w i s e  t h e  b r u s h  will be  l i l t ed  u p  f r o m  t h e  
c a p i l l a r y  a n d  p re s sed  a g a i n s t  t h e  u p p e r  sea l ing ,  t h u s  
p r e v e n t i n g  t h e  f l ee  r o t a t i o n  of t h e  " t u r b i n e " .  

S. LAGERSTEDT 

Department o] Histology, University o[ Lurid, Sweden, 
December 29, 1955. 

Zusammen/assung 
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