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a c e t y l .  X se rv ing  as h y d r o g e n  acceptor .  Molecular  hyd rogen  is s u b s e q u e n t l y  formed and  acetyl .  X 
r egene ra t ed  as  in s cheme  A. I t  is sugges ted  t h a t  acceptors  o the r  t h a n  h y d r o g e n a s e  m a y  act  as ox idan t s  
for t he  ace t a ldehyde  der iva t ive  in wh ich  case molecu la r  h y d r o g e n  would no t  be produced.  The  ra te  
of CO~ evolu t ion  in t he  presence of such  ox i dan t s  could be cons t rued  as a m e a s u r e  of t he  " fo rmic  
d e h y d r o g e n a s e "  ac t iv i ty  which  is a lways  observed  in ac t ive  h y d r o g e n l y a s e  p repa ra t ions .  Bo th  
sequences  are  represen ted  in t e r m s  of fo rma te  decompos i t ion ;  for purposes  of c lar i ty ,  t he  reverse  
react ions ,  which  could accoun t  for t he  syn t he s i s  of fo rma te  f rom CO a and  H a are  no t  indicated.  

Reac t ion  (3) is c o m m o n  to bo t h  s chemes  wh ich  e m p h a s i z e s  t h e  sugges ted  role of C a de r iva t ives  
as i n t e rmed ia t e  h y d r o g e n  carriers.  In  th i s  connect ion ,  it  is of in te res t  t h a t  t he  inference m a y  be 
d r a w n  f rom a recen t  repor t  by  PEEL AND BARKER 4 t h a t  t he  reduc t ion  of v iny l ace t a t e  by  H~, ca ta lyzed  
by  dr ied cell p r epa ra t i ons  of Cl. hluyveri, involves  acyl  de r iva t ives  in a s imilar  role. 

Accep tance  of Scheme A implies  t h a t  fo rma t ion  of H a and  COa f rom p y r u v a t e  by  E. coli and  
C1. butylicum occurs  t h r o u g h  a c o m m o n  p a t h w a y .  T h u s  bo th  o rgan i sms  would ac t iva t e  p y r u v a t e  to 
[C3] and  thence  t h r o u g h  reac t ions  (2) and  (3) to ace ta te ,  H a and  CO s. The  inabi l i ty  of Cl. butylicum 
to conve r t  f o rma te  to Hz and  CO a could be expla ined  as  due  to absence  of reac t ion  (i). Rever sa l  
of reac t ion  (i) would be visual ized as one of t he  init ial  s t ages  in t h e  classical  phosphoroc las t ic  split  
of p y r u v a t e  (to ace ta te  and  formate) ,  which  can  be  readi ly  d e m o n s t r a t e d  in E, coli w h e n  t he  o rgan i sm 
is g rown so as no t  to p roduce  Hz a n d  CO 2 f rom fo rma t e  or p y r u v a t e .  

The  n a t u r e  of t he  C 2 der iva t ives  in t h e  above  s chemes  is no t  specified. Conceivably,  a n y  of 
the  c u r r e n t l y  pos tu l a t ed  Cz-coenzyme c o m p o u n d s  (C a lipoic, Cz l ipo th iamide ,  or C 2 cocarboxylase)5,~, 7, 
m a y  be involved.  At  t he  p re sen t  t ime  the re  appea r s  to be no defini t ive evidence  which  excludes  
t he  poss ibi l i ty  t h a t  t hese  C 2 der iva t ives  can  be gene ra ted  w i thou t  i n t e rmed ia t i on  of ace ty l  co- 
e n z y m e  A s . 

The  work descr ibed here  can  accoun t  for t he  obse rva t ion  t h a t  t races  of f e rmen tab l e  carbo-  
h y d r a t e s  s t i m u l a t e  t he  hyd rogen l ya se  ac t iv i ty  of i n t ac t  cell p r epa ra t i ons  of E. coli 9. Our  resu l t s  
sugges t  t h a t  these  ac t iva t ions  m a y  have  been med i a t ed  t h r o u g h  fo rma t ion  of a C a der iva t ive .  

The  a u t h o r s  are  indeb ted  to Professor  L. O. KRAMPITZ for his  con t inued  ac t ive  in te res t  in th i s  
inves t iga t ion  wh ich  was  suppor t ed  by  a g r a n t  (Contract  No. AT(3o-1)-1o5o ) f rom the  Atomic  E n e r g y  
Commiss ion .  
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I n  a recen t  article, we repor ted  t h a t  bra in  t i ssue d iss imi la tes  DL-alanine-i-14C a t  a ra te  a b o u t  
one th i rd  of t h a t  exh ib i ted  by  the  k idney  1. This  in t e rp re t a t ion  was  based  on m e a s u r e m e n t s  of 14COz 
p roduced  f rom th is  a m i n o  acid by  homogena t e s .  I t  was  of in te res t  to learn  w h e t h e r  the re  is a prefer-  
ent ia l  u t i l iza t ion of one opt ical  i somer  since KREBS a ha s  shown  t h a t  m e m b e r s  of the  D-series a re  
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more rapidly deaminated by kidney slices than  are the corresponding members  of the L-series. When  
an inert isomer is added to the radioactive racemic mixture  prior to incubation wi th  the tissue the 
isomer should decrease by isotope dilution the amoun t  of radioactive CO 2 produced if the isomer 
is identical with tha t  member  of the racemic mixture  which the homogenate  selects for dissinlilation. 
The results given in the table would suggest t ha t  the kidney utilizes both the L and D /orms of alanine 
while the brain utilizes mainly lhe L-/orm*. KREBS 2 showed tha t  deaminat ion of L-amino acids bu t  
not  tha t  of D-amino acids is inhibited by octyl alcohol. One would expect, therefore, tha t  this alcohol 
inhibits the activity of kidney homogenate  partially and tha t  of brain homogenate  totally. We 
observed, however,  no inhibition in either case. F rom the table it is also evident t ha t  the dissimilation 
of DL-alaninc is accelerated by addition of menlbers of the polycarboxylic acid cycle and inhibited 
in the absence of oxygen. 

TABLE I 

INFLUENCE OF VARIOUS SUBSTANCES ON 14CO 2 P R O D U C T I O N  FROM DL-ALANINE-I-I'IC 
BY KIDNEY AND BRAIN HOMOGENATES 

Substance added 
Relative radioactivity of C02 produced 

K idney Brain 

Control, buffer only lOOt lOOt 
lO mg inert L-alanine 16 39 
io mg inert  L-alanine 16 I6 
io mg inert L-alanine 18 17 
IO mg inert  D-alaninc 23 123 
lO mg inert D-alanine 13 98 
IO mg inert n-alanine 18 93 
0.03 ml n-octyl alcohol 12i 79 
0.03 ml n-octyl alcohol to9 113 
Nitrogen a tmosphere  to 

replace oxygen a tmosphere  12 19 
I mg a-ketoglutara te  143 264 
3 mg a-ketoglutara te  177 3 °8 
I mg sodium succinate 138 230 
3 mg sodium succinate 154 2t I 

t This activity averaged 2.o % of administered counts  eliminated as 14CO2 for kidney homogenates  
and 0.6% of administered counts  eliminated as 14CO2 for brain  homogenates.  

Each  incubat ion flask contained 1. 5 g of tissue suspended in 2.0 ml of o.1 phospha te  buffer 
(pH 7.4) and o.I  mg (1.2 x io 3 me) of DL-alanine. The flasks were incubated at  37 ° C for 45 minutes  
in an oxygen atmosphere.  
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* In  order to check this conclusion by  a different procedure, L-alanine-l-14C was prepared from 
DL-alanine-I-14C by exposure to hog D-amino acid oxidase a and subsequent  isolation of this L-isomer 
by  two-dimensional  paper  ch roma tography  using phenol-water  and butanol-propionic acid-water as 
solvents. When  the DL-form is dissimilated by  kidney and brain homogenates,  kidney is three t imes 
more active t han  brain, bu t  when the L-form is used there is little difference between the rates  of 
dissimilation by  these two tissues. 


