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DETERMINATION OF GLUCOKINASE AND HEXOKINASE 

ACTIVITY IN LIVER EXTRACTS PREVIOUSLY PURIFIED 

ON MOLSELECT G-50 DEXTRAN GEL 

L .  A .  A n t o n o v a  a n d  M. P .  A n t o n o v  UDC 612.35:577.15.082 

Hexokinase and glucokinase act ivi ty  in the supernatant  of a rabbi t  l i ve r  homogenate obtained at 
18,000g was de te rmined  by a spec t ropho tomet r i c  method. P r e l i m i n a r y  pur i f icat ion to r emove  
low-molecu la r -we igh t  components  by gel f i l t ra t ion on Molsetect  G-50 de x t ran  was shown to p r e -  
vent reduction of NADP unconnected with the hexokinase react ion.  

KEY WORDS: hexokinase;  glucokinase;  rabbi t  l iver ;  gel f i l t rat ion;  method of de te rmina t ion  of 
enzyme act ivi ty.  

The spec t ropho tomet r i c  method of de te rmina t ion  of glucokinase (GK) and hexokinase (HK) act ivi ty of the 
l iver ,  based  on record ing  the inc rease  in optical  densi ty  at 340 nm due to reduction of NADP in the p resence  of 
an excess  of g lucose-6-phospha te  dehydrogenase ,  is widely used at the p r e sen t  t ime  [4, 5, 8-13]. The method 
r equ i re s  p r e l i m i n a r y  pur i f icat ion of the l ive r  ex t r ac t  by dia lys is  f rom low-molecu la r -we igh t  components  [4]. 
However,  prolonged ana lys i s  can lead to cons iderable  inactivation of the enzymes  [12~. The ge l - f i l t ra t ion  
method has cons iderable  advantages  over  dialysis .  

This  pape r  desc r ibes  an invest igat ion of the e f fec t iveness  of p r e l i m i n a r y  pur i f ica t ion of l iver  ex t rac t  by 
gel f i l t ra t ion on Molselect  G-50 dext ran  during de te rmina t ion  of l iver  hexokinase activity.  

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

E x p e r i m e n t s  were  c a r r i e d  out on rabb i t s  weighing 2.5-3 kg. To de te rmine  GK and HK act iv i ty  the super~ 
natant obtained by centr i fugat ion of the l ive r  homogenate  at 18,000g and at 0-2 ~ C for  1 h was used. The supe r -  
natant was pur i f ied  on Molselect  G-50 dext ran  gel (Reanal, Hungary) [13]. F rac t ions  containing pro te in  and 
f ree  f rom low-molecu la r -we igh t  compounds were  used to de termine  the l ive r  hexokinase act ivi ty.  Activi ty of 
GK and HK was de te rmined  by a spec t ropho tomet r i c  method [10]. P ro te in  was de te rmined  by L o w r y ' s  method 

[71. 

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

Typical  cu rves  cha rac t e r i z ing  the ra te  of reduct ion of NADP a re  given in Figs. 1-3. On addition of dif-  
ferent  amounts  of prote in  of the unpurified l i ve r  supernatant  to the incubation medium, the ra te  of reduction 
of NADP was not d i rec t ly  propor t iona l  to the quantity of prote in  added (Fig. 1). The reac t ion  of NADP reduc -  
tion on the addition of unpurif ied supernatant  took place fa i r ly  in tensively  if the incubation medium did not con-  
tain ATP and glucose,  which a r e  n e c e s s a r y  for  the hexokinase reac t ion  (Fig. 2). Under those conditions, when 
the spec t ropho tomet r i c  method was used to de te rmine  GK and HK act ivi ty,  cons iderable  deviat ions f r o m  the 
t rue  value took place.  It was shown that during determinat ion of the GK and HK act ivi ty  of the pur i f ied  l ive r  
supernatant  the ra te  of NADP reduct ion was d i rec t ly  propor t ional  to the quantity of added pro te in  of the eluate 
(Fig. 1). No reduct ion of NADP took place  on the addition of pur i f ied  l iver  supernatant  to incubation medium 
without ATP or  glucose (Fig. 3). 
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Fig. 1. Rate of reduct ion of NADP as  a function of quantity of added prote in  of soluble 
f rac t ion  of l ive r  cytoplasm.  Absc i s sa ,  prote in  content (in rag) ; ordinate,  change in opt i -  
cal  density at 340 nm in 1 rain. 1) Addition of uapurif ied l i ve r  supernatant ;  2) addition 
of purif ied l ive r  supernatant .  

Fig. 2. Rate of reduct ion of NADP as  a function of composi t ion Of incubation medium 
during investigation of unpurified soluble f rac t ions  of l ive r  cytoplasm.  Absc i ssa ,  t ime  
(in min); ordinate,  optical  dens i ty  at 340 rim. 1) incubation medium contained 100 mM 
glucose; 2) 0.5 mM glucose; 3) 100 mM glucose without ATP;  4) incubation medium with-  
out glucose; 5) 0.5 mM glucose without ATP. 
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Fig. 3. Rate of reduct ion of NADP as  a function of 
composi t ion of incubation medium during invest iga-  
tion of purif ied soluble f rac t ion  of l ive r  cytoplasm.  
Legend as in Fig. 2. 

The expe r imen t s  f i r s t  showed that the use of p r e l i m i n a r y  purif icat ion of the l ive r  ex t r ac t s  by gel f i l t r a -  
tion on Molselect  G-50 dextran  enables  the  act ivi ty  of the enzymes  to be de te rmined  much more  accura te ly  and 
quickly. The s impl ic i ty  of the p rocedure  for  puri f icat ion of the l i ve r  ex t r ac t s  by gel f i l t ra t ion on Molselect  G-  
50 dextran is such that this method can be r ecommended  for  wide use in l abo ra to ry  prac t ice .  
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