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O n  the  quant i ta t l ve  eva luat ion  of routes of  9|ucose metabo l ism 
by the  use of radioact ive  91ucose 

In a recent paper t we sought to interpret the *aC content of pyruvate derived from 
variously labelled [14C]glucose in terms of the relative amounts of glucose catabolized 
by the Embden-Meyerhof glycolytic sequence and the hexose monopt,osphate 
oxidative pathway.  For considerations of brevity, we did not detail the methods 
employed in arriving at those systems of evaluation (cases a and b in Fig. I) which 
were not used in our experiments with Sar~ina lz~tea. However,  the interest evinced 
in this approach makes it desirable to clarify cases a and b in fhore detail since they do. 
in effect, set the limits within which this method is applicable. 
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P e r C ~ n l : ( ~ g ~  ~ I !uCOS~ n n O l ~ c u l ~ . ~  o x i d i z e d  vi (~ h ~ x o s e m o n o .  
~hosphot¢ o x i d a t i v e  c y c l e  

F i g .  z .  R e l a t i o n s h i p  b e t w e e n  t h e  a p p a r e n t  p e r c e n t a g e  of  p y r u v a t e  m o l e c u l e a  b e a r i n g  labe l  a n d  t h e  
p e r c e n t a g e  of  g l u c o s e  m o l e c u l e s  o x i d i z e d  v i a  t h e  h e x o s e m o r ,  o p h o s p h a t e  o x i d a t i v e  p a t h w a y  w h e ~  
o n l y  t h i s  r o u t e  a n d  t h e  E m b d e n - i e y ' ; r l m l  p a t h w a y  are  o p e r a t i v e .  T h e  t h r e e  c a s e s  are  d ~ s c r i b e d  

in t h e  t e x t .  

Cases a and b are derived in a manner similar to that used by earlier workers in 
this field at a time when the cyclic operation oi the hexose monophosphate oxidative 
pathway had not been fully established (see, for example,  BLU.~tENTmXL et al. 2) and 
the principal factor considered was the in i t ia l  attack on the glucose molecule. That is 
to say, if a C a unit is attacked by the oxidative pathway to  give ~ C~ unit the whole 
glucose molecule is considered to have been degraded by this pathway.  Pyruv&te is 
assumed to arise from C-4, C-5 and C-6 ot the original glucose and C-2 and C- 3 are 
assumed either to yield pyruvate (case b) or not (case a), without specifying the 
mechanisms involved i,t the~e Vtoces.~e.. Case a has been most commonly  employed 
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(e.g. ref. a) but  both  a and b cart be described in terms of the operat ion of the  hexose 
monophosphate  p a t b w a y  by  the  following assumptions:  

Case a. (i) The Embden-Meyerhof  glycolytic sequence degrades glucose to yield 
py ruva te  equal ly  from C-x to C-3 and  C-4 to C-6. (ii) The hexose monophospha te  
pa thway  yie!ds py ruva t e  from glucose C-4 to C-6, (iii) The phosphoryla ted  hexose 
formed by  the operat ion of the  hexose monophosphate  p a t h w a y  is degraded complete ly  
by  the action of this pa thway .  This has  the effect tha t  the original C-~ and  C- 3~of 
glucose yield COa and  C-4, C-5 and C-6 form pyruvate .  

Cas~ b. Assumptions (i) and (ii) are as in case a. (iii) The phosphoryla ted  hexose 
formed by  the operation of the  hexose monophosphate  p a t h w a y  is degraded  com- 
pletely by  the  action of the Embden-Meyerhof  sequence. This means  tha t  all the  
carbon a toms of the original glucose (except C-x) a t t acked  by  the  hexose mono- 
phosphate  pa thway  yield pyruva te .  

Both sets of assumptions are possibly unlikely irt respect  of points a (iii) a.lid 
b (iii). Nevertheless b (iii) is perhaps feasible on the  grounds tha t  the  phosphory la ted  
llexose formed is fructose-6-phosphate and  might  therefore,  for reasons of enzyme  
location, be preferential ly disposed to the Embdert-Meyerhof  p a t h w a y  ra ther  t h a n  to 
cortversion to glucose-6-phosphate followed by  direct  oxidation.  

In  our  der ivat ion (case ¢) we accept  assumptions  (i) and (ii) but  consider it more  
likely tha t  the  phosphoryla ted  hexose formed irt the  hexose monophospha te  p a t h w a y  
is subject  to fur ther  degradat ion  by  bo th  routes  in the  same propor t ion  as the original 
glucose, i.e., there exists a pool of hexose monophosphate  coramon to both  pa thways .  
This makes  full use of our  present  k~mwledge regarding the  cyclic na tu re  of the  
hexose monophosphate  pa thway  and  give values for the degree par t ic ipat ion in this 
p a t h w a y  from ~r-14C], Ez-14C] and  [6:aC]glucose which are in reasonably good agree- 
merit. All the assmnptions inherent  in this derivat ion have  a l ready been listed x and,  
while on present  knowledge we consider these to be justified, we do not  exclude  
the possibility of change in the light of future da ta  on the cyclic operat ion of this  
pa thway.  
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