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According to e x p e r i m e n t s  carr ied ou t  in th is  l abora to ry  by  MONFOORT 1, t he  anaerobic  fo rma t ion  
of acetoin  f rom p y r u v a t e  a d d e d  to h o m o g e n a t e s  of va r ious  musc les  f rom pigeons,  wh ich  had  received 
a diet  free of t h i a m i n e  and  rich in c a r b o h y d r a t e  2 for i2 days ,  is m a r k e d l y  d imin ished  as compared  
to the  fo rma t ion  of th i s  c o m p o u n d  by  h o m o g e n a t e s  p repared  f rom the  cor responding  musc les  of 
no rma l  pigeons.  The  acetoin  fo rma t ion  was  raised to t he  n o r m a l  level aga in  by  add ing  t h i amine  
p y r o p h o s p h a t e  (TPP)  in vitro. ¢ 

We now wish  to  give a p re l iminary  repor t  of e x p e r i m e n t s  which  have  d e m o n s t r a t e d  t h a t  t he  
ox ida t ion  of p y r u v a t e  by  musc le  h o m o g e n a t e s  is likewise impa i red  in t h i amine  deficiency. In  order  
to observe  t he  decrease  of p y r u v a t e  ox ida t ion  i t  is qu i te  i mma te r i a l  w h e t h e r  p o t a s s i u m  ferr icyanide 
or molecular  oxygen  is p resen t  as an  electron accepter .  However ,  while t he  ox ida t ion  w i th  ferr icyanide 
is raised a p p r o x i m a t e l y  to t he  n o r m a l  level aga in  b y  add ing  T P P  in vitro (see Tab le  I), t h e  sole 
add i t ion  of T P P  enhances  the  ox ida t ion  by  oxygen  b u t  little. Th i s  is shown in Tab le  II .  Th i s  table  
also shows  t h a t  a s u p e r n a t a n t ,  p repared  by  cen t r i fug ing  a h o m o g e n a t e  of n o r m a l  pigeon b reas t  
muscle ,  which  in i tself  is comple te ly  inac t ive  in p y r u v a t e  ox ida t ion  a n d  con ta ins  m u c h  less T P P  
t h a n  t he  a m o u n t s  added  in t he  e x p e r i m e n t s  referred to above,  is m u c h  more  effective in res tor ing  
p y r u v a t e  ox ida t ion .  The  g rea te s t  effect, however ,  by  wh ich  p y r u v a t e  ox ida t ion  by  t he  deficient 
t i ssue is indeed raised to t he  n o r m a l  level, is observed  in t he  presence of bo th  t he  s u p e r n a t a n t  of 
a n o r m a l  musc le  h o m o g e n a t e  and  T P P .  

T A B L E  I 

B R E A K D O W N  OF P Y R U V A T E  B Y  P I G E O N  B R E A S T  M U S C L E  H O M O G E N A T E S  IN T H E  P R E S E N C E  

OF P O T A S S I U M  F E R R I C Y A N I D E  AS AN E L E C T R O N  A C C E P T E R  

In  m a i n  c o m p a r t m e n t  of \ Va rbu rg  vessel :  2.0 ml  lO% h o m o g e n a t e  in o. i  M sod ium po t a s s ium 
p h o s p h a t e  buffer,  p H  6.8, con ta in ing  o.oi  ~ /  MgCI 2. A m o u n t  of T P P  added  IO Y. T ipped  in f rom 
s ide -a rm:  IOO/zM p o t a s s i u m  fer r icyanide  and  12. 5 / , M  sod ium p y r u v a t e  in 0.3 ml  p h o s p h a t e  buffer.  
3 hou r s  a t  37 ° C. W i t h i n  t he  e x p e r i m e n t a l  error  t he  q u o t i e n t  p y r u v a t e  ut i l ized/CO 2 fo rmed  was  i.  
The  a m o u n t s  of ace ta te  t a b u l a t e d  were ca lcu la ted  f rom the  averages  of t he  a m o u n t s  of p y r u v a t e  
ut i l ized and  acetoin  formed.  2o n o r m a l  and  io p igeons  af ter  12 days  on a t h i a m i n e  free c a r b o h y d r a t e  
rich diet  were examined .  T he  f igures be tween  b racke t s  are t he  m i n i m u m  and  m a x i m u m  values.  

T P P  Normal 2e d def. 

P y r u v a t e  u t i l iza t ion  - -  6.6 2.6 
(/tM) (5.4-7.6) (2.0-3.5) 

+ 9.0 8.0 
(7.I-11.4) (6.4-9.5) 

Aceto in  fo rma t ion  - -  o.8 o. 15 
(,uM) (o.6-1.o) (0.1-0.2) 

+ i .3 1 .o 
( I . I -1 .7)  (o.8-1.2) 

Ace ta t e  fo rma t ion  - -  5.1 2. 3 
(,uM) 6.5 6.0 

REED AND DE BUSK'S exper iments3 ,  ~ wi th  an  apo -py ruv i c  dehydrogenase  p repared  f rom a 
l ipo th iamide  deficient E. cell m u t a n t  h a v e  shown  t h a t  anaerobic  deca rboxy la t ion  of p y r u v a t e  and  
ox ida t ion  of p y r u v a t e  by  fer r icyanide  are a c t i va t ed  by  T P P ,  whereas  t he  ox ida t ion  by  o x y g e n  is 
only  ac t i va t ed  by  l ipo th iamide  p y r o p h o s p h a t e .  W e  believe t h a t  t he  resu l t s  ob ta ined  by  MONFOORT 1 
and  ourse lves  wi th  deficient p igeon musc le  h o m o g e n a t e s  bear  close r e sembIance  t o t h o s e  o f  REIn7 
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T A B L E  II  

OXIDATION OF PYRUVATE IN PIGEON MUSCLE HOMOGENATES BY OXYGEN 

1. 4 m l  o.I M s o d i u m  p h o s p h a t e  buffer  or s u p e r n a t a n t  (SN) of n o r m a l  b reas t  musc le  homogena t e ,  
p H  7.4, con ta in ing  IOO m g  t i s sue  per  W a r b u r g  vessel ;  2 hou r s  a t  37 ° C. A m o u n t  of T P P  added  io  ~. 
IO ~o K O H  in cen te r  well. 2 0 / z M  sod i um p y r u v a t e  t ipped  in f rom side a rm.  The  p h o s p h a t e  buffer  
and  the  SN a lways  con ta ined  p o t a s s i u m  m a g n e s i u m  versene  complex  in o .oi  25I concen t ra t ion .  
SN a t  t he  top  of a co lumn  m e a n s  t h a t  musc le  f rom a t h i a m i n e  deficient p igeon had  been homogen ized  
in the  s u p e r n a t a n t ,  p repa red  f rom a IO % h o m o g e n a t e  of no rma l  b reas t  musc le  in o. i  .~I s o d i u m  
p o t a s s i u m  solut ion,  p H  5.6, by  cen t r i fug ing  a t  I5,OO0 g and  a d j u s t i n g  the  p H  af ter  s epa ra t ion  to 7.4- 
The  d a t a  t a b u l a t e d  concern  only  musc les  of p igeons  a f te r  i2 days  on a t h i a m i n e  free, c a r b o h y d r a t e  
r ich diet.  N o r m a l  b reas t  musc le  h o m o g e n a t e s  (7 pigeons) : 02  u p t a k e  16.o-27. 7/~M, average  21. 5 juM; 
p y r u v a t e  u t i l iza t ion  6.1-11.9 # M ,  average  9.6 # M .  Norma l  hea r t  muscle  h o m o g e n a t e s  (3 pigeons) :  
02 u p t a k e  11.5-16.8 # M ,  average  i S . O / , M ;  p y r u v a t e  u t i l iza t ion 7 .3 - i o . 6 /~M,  ave rage  9 .o /*M.  

No effect of add ing  T P P  and  on ly  lO--3o % increase by  SN in these  homogena t e s .  

Pigeon Breast muscle Heart muscle 

No. Control TPP SN SN + TPP Control TPP SN SN + TPP 

I 02* 7.6 8.8 21.8 23.9 
P y r u v a t e * *  2. 4 3.9 7.3 8.9 

2 02 3.0 2.8 7.9 lO.9 2.2 2.9 5.5 8.9 
P y r u v a t e  3.8 3.8 5.7 7 .1 0.8 o.o 2.8 5.3 

3 0 2 6. 3 7.8 12.1 17.6 3.9 4.1 8.7 8.7 
P y r u v a t e  2.6 3.6 5.1 7.3 5.6 6.7 6.9 8.6 

4 Oz 15.7 17.8 39.4 38.8 3.6 3.8 13.5 15.4 
laY r u v a t e  5.4 5.5 lO.2 lO. 7 0. 4 o.o 8. 5 I 1.2 

5 Oz 7 .0 9.3 22.2 20. 3 2.6 2.9 6.3 15.9 
P y r u v a t e  2.8 4.6 5.3 7.3 1.4 1.4 4.8 i o . i  

6 02 11.2 13.o 18. 5 21.2 3.3 3.3 9.6 11.6 
t ?y ruva te  6. 3 5.0 9.o lO.3 2.6 1.8 7-7 9.4 

* # M  0 2 u p t a k e ;  **/~M p y r u v a t e  ut i l izat ion.  

AND D E B o s K ,  if we pos tu l a t e  t h a t  t he  py ruv i c  dehyd rogenase  no t  only  loses its T P P  in t h i a m i n e  
deficiency, b u t  also pa r t  of i ts  lipoic acid, and  t h a t  the  n o r m a l  muscle  s u p e r n a t a n t  con ta ins  lipo- 
t h i amide  p y r o p h o s p h a t e  and]or  lipoic acid besides  T P P .  As we did no t  dispose of t he  fo rmer  sub-  
s t ances  t he  final proof  could  no t  ye t  be given.  Moreover  a s y s t e m  con ta in ing  t i s sue  h o m o g e n a t e  is 
so m u c h  more  compl ica ted  t h a n  a s y s t e m  con ta in ing  on ly  purif ied a p o - e n z y m e s  and  coenzymes  t h a t  
we wish  to a b s t a i n  f rom a full d iscuss ion a t  th i s  m o m e n t .  

This  work  fo rms  p a r t  of inves t iga t ions  on the  m e t a b o l i s m  and  physiological  func t ion  of t h i a m i n e  
carr ied ou t  by  H. G. K.  WESTENBRINK and  col laborators .  
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