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was observed, as judged by the distr ibution of bo th  protein concentrat ion and specific enzymic 
activitv (Fig. 2). The electrophoretic mobilities of ribonnclease I and I I  as a funct ion of p H  were 
investigated in borate buffers of o.1 ionic s t rength,  and tile isoelectric points  were found to be located 
at pH 7.8 and 7.1 respectively. The value for ribonuclease I is identical with tha t  given by  ROTHEN s 
for the crystalline ribonuclease. A detailed account  of the present  investigation as well as results  
ot the application of zone electrophoresis to other  biologically active proteins will be reported at  
a la~er date. 

?he au thors  wish to thank the Rockefeller Foundat ion  for a research grant  which gave sub- 
stantia,  i~id to the work herein reported. 
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R E S T O R A T I O N  O F  A C E T O I N  A N D  

SUCCINtC S E M I A L D E H Y D E  F O R M A T I O N  IN P I G E O N  MUSCLE 

H O M O G E N A T E S  I M P A I R E D  BY T H I A M I N E  D E F I C I E N C Y  

by 

C. H. MO N FO O R T  
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As reported in previous notes in this journal  I the formation of acetoin and succinic semialdehyde 
(SSA) from pyruva te  and a-ketoglutarate  added to homogenates  of various muscles of pigeons, 
which had been on a diet wi thou t  th iamine and rich in carbohydra te  2 for 12 days, is considerably 
decreased as compared  to the formation of these compounds  in the corresponding muscle homogenates  
from normal  pigeons. Even  after 4 days of deficiency a decrease could be already observed. In  view 
of work since then  carried out  in this labora tory  by  FRANKEN AND STAPERT 3, it now appears  desirable 
to complete these notes by  repor t ing the results obtained upon adding thiamine pyrophospha te  
(TPP) to the homogenates .  

The effect of adding T P P  was studied in s imul taneous experiments,  employing the same muscle 
preparat ions  as used in the experiments  which have been reported previously in another  connexion 1, 4. 

The results concerning acetoin formation are assembled in Table I, those concerning succinic 
semialdehyde formation in Table I I  (for exper imental  details see MONEOORT% I n  these tables B 
denotes breast  muscle, H the muscle of the left ventricle of the heart ,  L a mixture  of leg muscles 
and n the number  of pigeons examined. The s tandard  deviations mentioned are s tandard  deviations 
of the means.  

The small effect of addition of T P P  on the enzymic act ivi ty of the homogenates  from normal  
muscles may  be explained either by  the presence of small amoun t s  of apo-pyruvic  decarboxylase 
and apo-a-ketoglutaric decarboxylase in the muscles in situ or by  the dissociation of pa r t  of the 
holoenzymes during the prepara t ion  of the homogenates.  

The point  to be stressed in par t icular  is t ha t  the product ion of acetoin from added pyruva te ,  
as well as t ha t  of SSA from added a-ketoglutarate ,  in the homogenates  of the deficient muscles, is 
raised to the same level as reached upon addition of T P P  to the  normal  homogenates .  Hence the 
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T A B L E  I 

INFLUENCE OF T P P  ON ACETOIN FORMATION IN HOMOGENATES OF PIGEON MUSCLES 

Normal 4 d def. ia d def. 
6 y TPP 

n ttM acetoin n tiM acaoin n tiM acaoin 

B - -  8 4-3 4- 0.2 8 3.5 4- 0.3 15 1.9 4- 0.2 
+ 8 5.z 4- 0.2 8 4.8 ~ 0. 4 IO 5.0 4- 0. 4 

H - -  8 2.3 4- o . i  8 1.8 4- 0.2 io  0. 3 4- 0.0_, 
+ 8 3.6 4- o . i  8 3.8 4- o . i  i o  3.8 i o.I 

L - -  t3  0.6 4- 0.04 I3 0. 4 4- 0.06 i i  o.I  ~ 0.02 
+ 8 1.o 4- 0.05 lO 0.9 ~ 0.03 6 0.8 2J2 o.I 

T A B L E  n 

INFLUENCE OF T P P  ON SUCClNIC SEMIALDEHYDE (SSA) FORMATION 
1N HOMOGENATES OF PIGEON MUSCLES 

Normal 4 d def. .re d def. 
6 ~, TPP 

n .uM SSA n I*M SSA n ,uM SSA 

B - -  7 7.3 4- 0.5 9 4.6 4- 0.4 9 4.8 4- 0-4 
+ 7 9.0 4- 0.4 9 9.2 4- 0.3 9 8.8 4- 0. 4 

H - -  7 5.8 4- 0.4 8 6.0 4- 0. 5 9 4.5 2~ o.I 
+ 7 6. 3 4- 0. 3 8 7.0 :L 0.3 9 5.8 4- 0.3 

L - -  7 1.1 :]2 0.2 8 0.8 4- 0.05 9 0. 7 2~ o.I  
+ 7 2. 5 4- o.I 8 1. 9 :J: o.I 9 2.0 4- 0.2 

p ro t e in  c o m p o n e n t  of the  enzymes  appea r s  to  be m a i n t a i n e d  dur ing  a per iod of a v i t a m i n o s i s  ap-  
p r o x i m a t i n g  the  l eng th  of t ime  af ter  which  the  pigeons  die on the  d ie t  e m p l o y e d  (see GRUBERS). 
These pro te in  componen t s  are be l ieved  to  be iden t i ca l  w i t h  the  pro te in  c o m p o n e n t s  of the  p y r u v i c  
dehydrogenase  and  the  a -ke tog lu t a r i c  dehydrogenase .  I t  is qu i t e  p robab le  t h a t  the  coenzyme  of 
these  dehydrogenases  is l i po th i amide  p y r o p h o s p h a t e  e. My resul t s  are  no t  in d i s ag reemen t  w i t h  the  
v iew of REED 6 accord ing  to  which  TPP ,  and  no t  l i po th i amide  py rophospha te ,  would  be the  coenzyme  
responsible  for the  anaerob ic  d e c a r b o x y l a t i o n  of bo th  a -ke toac ids .  

This  work  forms p a r t  of i nve s t i ga t i ons  on the  m e t a b o l i s m  and phys io log ica l  func t ion  of t h i a m i n e  
car r ied  ou t  by  H. G. K. WESTENBRINK and  col labora tors .  
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