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Bi la te ra l  subdiaphragmat ie  vagotomy leads to a marked  dec r ea se  in hexokinase,  glucokinase,  
g lucose-6-phospha te  dehydrogenase,  6 ,phosphogluconate dehydrogenase,  and lac ta te  dehydro-  
genase act ivi ty  in the soluble f ract ion of ra t  l iver .  The blood sugar  level  was unchanged at all  
t imes  a f t e r  the operat ion.  These  changes in enzyme act ivi ty  evidently take place on account of 
the absence  of pa r a s ym pa t he t i c  impulses  to the l i ve r  cell .  
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Af ter  blocking of the pa ra sympa the t i c  innervat ioa  degenera t ive  and necrot ic  changes a r i s e  in the o rgans  
and the parenchymatous  e lements  a r e  reduced and rep laced  by connective t i s sue  [3] ; in o ther  words ,  both the 
s t ruc tu ra l  organizat ion of the cell and its different iat ion a r e  under the regu la to ry  influence of the p a r a s y m -  
pathet ic  nervous  sys tem.  The t rophic  influence of the nervous  s y s t e m  is effected through regulat ion of the 
act ivi ty  and synthes is  of impor tant  metabol ic  enzymes  [1]. Pa r t i a l  desympathiza t ion  of the l ive r  leads  to sharp  
changes in the act ivi ty  of i ts  key enzymes  of g lycolys is  and the pentose phosphate pathway. The p a r a s y m -  
pa thomimet ic  drug carbachol  produces  different changes in the glucokinase and phosphoenolypyruvate  ca rboxy-  
kinase act ivi ty  in the l ive r  [8]. 

�9 The object  of the p r e s e n t  investigation was to study the effect  of b i l a te ra l  subd iaphragmat ic  vagotomy on 
hexokinase (HK), glucokinase (GK), g lucose-6-phosphate  dehydrogenase (G6PD), 6-phosphogluconate dehydro-  
genase (6-PGD), and lac ta te  dehydrogenase (LD) act ivi ty  in the soluble f rac t ion  of ra t  l iver .  

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

Sexually ma tu re  male  r a t s  weighing 180-200 g were  used. Subdiaphragmatie  division of the vagus nerve  
t runks  was c a r r i e d  out under pentobarbi ta l  anes thes ia  (5 mg/100 g body weight). Animals  undergoing a mock  
operat ion acted as  the control .  The r a t s  were  used in the expe r imen t s  43 h and 3, 7, and 21 days a f t e r  the 
operation~ A l ive r  homogenate was p r e p a r e d  (in four vo lumes  of 0.25 M sucrose)  and the act ivi ty  of the en-  
zymes  was de te rmined  spec t ropho tomet r i ea l ly  [5, 9] l a t h e  supernatant  (20,000g, 30 rain). Activi ty of HK, GK, 
and the dehydrogenases  was e x p r e s s e d  in ~ m o le s  NADP/mg prote in  reduced  during incubation for  1 h. LD 
act ivi ty  was e x p r e s s e d  in ~tmoles NAD/mg pro te in  oxidized in 1 min. The pro te in  concentrat ion was de te rmined  
spee t ropho tomet r i ea l ly  at 310 nm [6]. The blood sugar  was e s t ima ted  by the H a g e d o r n - J e n s e n  method. 

EXPERIMENTAL RESULTS AND DISCUSSION 

As Fig. 1 shows, 43 h a f t e r  b i l a te ra l  subdiaphragmat ie  vagotomy the HK, G6PD, and GK act ivi ty  in the 
soluble f rac t ion  of r a t  l i ve r  was unchanged but the LD act ivi ty was reduced by 20%. Act ivi ty  of all  the enzymes  
tes ted  was reduced  a f t e r  3 days. The g rea t e s t  dec rease  in the act ivi ty  of the l i ve r  enzymes  was found a f t e r  7 
days. Three  weeks a f t e r  the operat ion the dec rea se  (except LD activity) was no longer  so marked .  The blood 
sugar  level of the vagotomized  r a t s  was unchanged. 
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Fig. i. Changes in enzyme act ivi ty  of soluble 
f rac t ion  of r a t  l i ve r  a f t e r  b i l a te ra l  subdia-  
ph ragmat i c  vagotomy.  Absc i s sa ,  days a f t e r  
operat ion;  ordinate ,  deviation of enzyme ac t i -  
vity f rom control ,  taken as  100%. 1) Hexo-  
kinase;  2) glucokinase;  3) g lucose-6-phospha te  
dehydrogenase;  4) 6-phosphogtuconate dehydro-  
genase;  5) lac ta te  dehydrogenase.  

The obse rved  d e c r e a s e  in HK, GK, and LD act ivi ty  in the soluble f rac t ion  of the l i ve r  a f t e r  vagotomy is 
in a g r e e m e n t  wi ththe view that g lycolys is  in the l i ve r  is ac t ivated by the pa ra sympa the t i c  nervous  s y s t e m  [8]. 
Vagus s t imulat ion leads  to an inc rease  in the sec re t ion  of insulin, whereas  vago tomy causes  a t r ans ien t  de- 
c r e a s e  in the insulin concentra t ion in the pe r iphe ra l  blood [4]. Since insulin induces the synthes is  of the key 
enzymes  of g lycolys is  and the pentose phosphate pathway [2], the obse rved  dec rea se  in enzyme act ivi ty  could 
be due to insulin insufficiency.  However,  the normal  level  of the blood sugar  of the vagotomized  an imals  indi- 
ca tes  that  any dec rease  in the sec re t ion  of insulin in these  expe r imen t s  was evidently i l l -def ined and c lea r ly  
insufficient to produce such a sharp  dec r ea s e  in enzyme activity.  There  is a lso  immunohis tochemiea l  evidence 
that  the insulin content in the fi ce l ls  is not reduced 7-14 days a f te r  subdiaphragmat ic  vagotomy [7]. A more  
important  role is p robably  played by the absence  of the pa r a sympa the t i c  innervat ion of the l i ve r  cel l  itself. 
Act ivi ty  of the l ive r  enzymes  a f t e r  vagotomy is changed in the opposite way to that obse rved  a f t e r  par t ia l  de-  
sympathiza t ion  of the l iver .  

These r e su l t s  showing a change in the ra te  of g lycolys is  and of the pentose phosphate metabol ic  pathway 
in the l ive r  under the influence of b i l a te ra l  subdiphragmat ie  vagotomy may help to explain the causes  of the 
d is turbance  of l i ve r  function obse rved  in pat ients  a f t e r  vagotomy.  
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