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The intensi ty of glycolytic  oxidoreduct ion in the r a t  l iver  was invest igated 3, 6, 12, and 24 days  
af ter  the product ion of an exper imen ta l  burn. Burns were  shown to d e p r e s s  g lycera ldehyde 
phosphate dehydrogenase  act ivi ty and to reduce  the fo rmat ion  of 3-phosphoglycer ic  acid in the 
l iver  of the animals ,  the ef fec t  being m o s t  marked  during the per iod of burn t r a u m a  (6th day). 
The fac tor  l imit ing the course  of this r eac t ion  af ter  burns  is NAD defic iency in the cell.  D i s -  
turbance of the course  of this reac t ion  is one of the causes  of the d e c r e a s e  in intensity of the 
whole glycolyt ic  pathway of ca rbohydra te  breakdown and the d e c r e a s e  in the energy-supp ly ing  
ro le  of glucose in burns.  
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Burns a re  accompanied  by a marked  d is turbance  of s eve ra l  pathways of ca rbohydra te  me tabo l i sm in a 
number  of intact  o rgans  of the expe r imen ta l  an imals  [ 1, 5, 6, 8]. 

The object  of this invest igat ion was to study the reac t ions  of glycolytic oxidoreduction which occupies the 
cen t ra l  posit ion in glycolysis ,  one of the main pathways of ca rbohydra te  convers ion.  

E X P E R I M E N T A L  M E T H O D  

A burn of the I I Ia - I I Ib  degree  was inflicted on noninbred albino r a t s  weighing 180-200 g by applying a 
burning sp i r i t - soaked  cotton swab to the epi lated spinal  and l a te ra l  su r faces  of the body. After  decapi tat ion of 
the r a t s  on the 3rd, 6th, 12th, and 24th days a f t e r  burning, act ivi ty of g lycera ldehyde  phosphate dehydrogenase  
(GAPD) was de te rmined  [11] in the superna tant  obtained af ter  centr i fugat ion of the l iver  homogenates  in 0.15 
M KC1 (12,000g, 15 min, 0-2~ The composi t ion  of the incubation medium was (in raM): T r i s -HCl ,  pH 8.6 
40, sodium a r sena te  5, NAD 0.4, g lycera ldehyde phosphate 0.02; +0.02 ml  of supernatant .  The prote in  concen-  
t ra t ion was de te rmined  by L o w r y ' s  method [9].  The g lycera ldehyde  phosphate used for the de te rmina t ion  was 
obtained as a mixture  of phosphot r ioses  by enzymic  hydro lys i s  of f ruc tose  diphosphate (FDP) [10].  

In a para l le l  s e r i e s  of spec ia l  expe r imen t s  the ra te  of fo rmat ion  of 3-phosphoglycer ic  acid (PGA) in the 
supernatant  of the l iver  obtained by centr i fugat ion of a homogenate made up in 40 mM nicotinamide (12,000g, 
15 rain, 0-2~ was studied. Incubation was c a r r i e d  out in phosphate buffer,  pH 7.8, containing (in/~moles per  
sample)  FDP 27, sodium pyruvate  18, NaF 50. In some expe r imen t s  2.5 ~M NAD or 5 ~M ADP or NAD and 
ADP together  were  added to the incubation medium. 

E X P E R I M E N T A L  R E S U L T S  

The expe r imen t s  showed that GAPD act ivi ty in the l iver  of r a t s  with t he rma l  burns  was cons iderably  r e -  
duced - to 51% of the initial level  on the 6th day af ter  burning (Table 1). However,  as Weber [12] r ight ly  points 
out, a d e c r e a s e  in the act ivi ty  of any one enzyme does not mean a cor responding  d e c r e a s e  in the intensity of 
the p r o c e s s  In which that enzyme takes par t ,  because opt imal  conditions a re  c rea ted  for the manifes ta t ion  of 
its activity.  
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TABLE 1. GAPD Act iv i ty  in L ive r  of Ra t s  with E x p e r i m e n t a l  Bu r ns  (in un i t s  of i n c r e a s e  

of op t ica l  dens i t y  at 340 nm per  m i l l i g r a m  p r o t e i n  per  minute)  

Index Intact rats 
ard 24th 

M •  
% inhibition 

0,38 • 0,23 • 
40 

Time after burning, days 
6th 12th 

0,195• 0,30 • 
49 21 

0,313 • 
17 

*Here and in Tab le  2 P < 0.05 c o m p a r e d  with cont ro l .  

TABLE 2. F o r m a t i o n  of PGA in S upe r na t a n t  of L i ve r  at Var ious  P e r i o d s  of E x p e r i m e n t a l  
Bu rns  (in # mo le s  P G A / g  t i s s u e / 3 0  rain)* 

Experimental conditions Index Intact 
rats 3rd 24th 

Normal incubation medium " 

Ditto + ADP 

Ditto + NAD 

Ditto + ADP + NAD 

M •  
% inhibition 
M • 
% inhibition 
M +rn 
% ~hibition 
M+m 
% inhibition 

28,1 +1,7 

29,~1,6 

33,1~2,2 

40,3~2,6 

24,8 +2,4 
12 

24,0 • 
18 

35,0 -+2,7 
~0 

42,0-+2,1 
N 0  

Time after burnin$~ days 
6th 12th 

17,7_2,3" 19,3• 
37 32 

19,6 • 21,1 "+1,9" 
33 26 

30,0 ___2,6 29,2 "+2,1 
10 12 

38,2 • 39,8 -+2,8 
5 2 

*Legend as  in  Tab le  I. 

2t _-4-.1,8" 
23 

22,7+2,2* 
20 

29,1 • 
12 

36,7 • I 
4 

E x p e r i m e n t s  to d e t e r m i n e  the i n c r e a s e  in PGA showed that s i m u l t a n e o u s l y  with a d e c r e a s e  in GAPD ac -  
t iv i ty  the r a t e  of PGA f o r m a t i o n  a l so  fel l ;  these changes  were  mos t  m a r k e d  a l so  on the 6th day of the e x p e r i -  
m e n t  and they c o r r e s p o n d e d  on the whole to the degree  of inh ib i t ion  of GAPD (Table  2). 

To study the pos s ib l e  c a u s e s  of the changes  and to e s t a b l i s h  the m a i n  l i m i t i n g  fac tor  in the r e a c t i o n  
s tudied,  NAD, ADP, or NADP and ADP were  added to the incuba t ion  m e d i u m  in a s e r i e s  of e x p e r i m e n t s .  As 
Tab le  2 shows, the addi t ion  of ADP did not affect  the a c c u m u l a t i o n  of PGA in e i t he r  the con t ro l  or  the e x p e r i -  
m e n t a l  s a m p l e s .  Th i s  ts ev idence  that  the ADP conten t  can  hard ly  be the fac tor  l i m i t i n g  the cou r se  of g lyco-  
lyric ox ido reduc t ion  a f te r  bu rns .  The r e s u l t s  a re  a l so  c on f i r me d  by i nves t i ga t i ons  in which an i n c r e a s e  in the 
ADP con ten t  in the l i ve r  was found unde r  these  condi t ions  [ 3]. Addi t ion  of NAD to the i ncuba t ion  m e d i u m  led 
to a c o n s i d e r a b l e  i n c r e a s e  in PGA f o r m a t i o n  in  the e x p e r i m e n t a l  s a m p l e s ,  but this index was h ighes t  when 
NAD and ADP were  added s i m u l t a n e o u s l y  to the incuba t ion  m e d i u m  (Table  2). When the e x p e r i m e n t s  were  
c a r r i e d  out in this  way the m o s t  f avorab le  condi t ions  were  ev iden t ly  p rov ided  for the accep tance  and t r a n s p o r t  
of hydrogen  and i n o r g a n i c  phosphate .  

It can a c c o r d i n g l y  be conc luded  f rom a c o m p a r i s o n  of these  r e s u l t s  that one p robab le  cause  of the l i m i -  
ta t ion  of PGA f o r m a t i o n  a f te r  b u r n s  is a d e c r e a s e  in the NAD conten t  in the cei l .  This  conc lus ion  is a lso  con-  
f i r m e d  by the r e s u l t s  of the w r i t e r s ,  p r ev ious  inves t iga t ions ,  which showed that b u r n s  a re  accompan ied  by a 
s u b s t a n t i a l  shif t  in the r a t i o  be tween  oxidized and r educed  f o r m s  of pyr id ine  nuc leo t ides  toward p r e d o m i n a n c e  
of the l a t t e r  [ 2]. 

The fact  that l e s s  PGA is  fo rmed  in the l i ve r  of the bu rned  a n i m a l s  could a l so  be connec ted  with a de -  
c r e a s e  in phospho t r io se  f o r m a t i o n  f rom FDP,  which was used  in this  i nves t i ga t i on  as the s u b s t r a t e  for the i r  
fo rma t ion .  However ,  this  hypothes i s  can ha rd ly  be val id  because ,  as was found in e x p e r i m e n t s  with the addi-  
t ion of NAD, ADP, and NAD + ADP to the s u p e r n a t a n t  of the l i ve r  of the con t ro l  and e x p e r i m e n t a l  a n i m a l s ,  
equal  quan t i t i e s  of PGA were  fo rmed .  Consequent ly ,  in the con t ro l  and bu rned  r a t s  on incuba t ion  of the s u p e r -  
na tan t  of the l i v e r  with F D P  an equa l  quan t i ty  of p h o s p h o t r i o s e s  e s s e n t i a l  for  fu r the r  c o n v e r s i o n  was formed.  
The s a m e  c o n c l u s i o n  was r e a c h e d  by Z a i t s e v a  [ 4], who s tudied the in t ens i ty  of g lycoly t ic  ox[doreduct ion  in the 
ske l e t a l  m u s c l e s  in a v i t a m i n o s i s  E. It thus s e e m s  that a ldo lase  cannot  l i m i t  the r e a c t i o n  of g lycolyt ic  oxido- 
r e d u c t i o n  a f te r  b u r n s .  This  is c o n f i r m e d  by d i r e c t  i nves t i ga t i ons  of the ac t iv i ty  of that enzyme  in the l iver ,  
which showed no s ign i f i can t  changes  a f te r  b u r n s  [ 5]. Consequen t ly ,  the r e s u l t s  m u s t  be a t t r ibu ted  to a d i s -  
t u rbance  of the c o u r s e  of the g tyco ly t ic  ox idoreduc t ion  r e a c t i o n  i tself .  

1123 



This d is turbance  depends essen t ia l ly  on a change in the activity of GAPD, an enzyme which can undergo 
t r ans fo rma t ion  and, depending on the conditions, can exhibit  e i ther  t r ans f e r a se ,  e s t e r a s e ,  phosphatase,  or 
t r ansphosphory lase  act ivi ty [ 7]. Burn t r auma  leads to marked  changes in the s t ruc tu re  and function of s e v e r a l  
prote ins ,  including enzymes ,  and this suggests  the possibi l i ty  of t r ans fo rma t ion  of GAPD; however,  this is a 
p rob lem for  specia l  investigation.  

Allowing for the cen t ra l  posit ion of glycolytic oxidoreduction in dichotomous oxidation of ca rbohydra tes ,  
it becomes  c lea r  that the d is turbance  of the course  of this reac t ion  la rge ly  de t e rmines  the possibi l i ty  of fo r -  
mation of compounds of lipid nature  f rom ca rbohydra tes  and, in addition, it may  be one cause of the dec rea se  
in the e n e r g y - f o r m i n g  ro le  of glucose in burns.  
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