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I 
upon a mod i f i ca t ion  of t h e  autoradiographic  model of Sokoloff et  al. (19) .  

Sokoloff e t  a l .  used (C-14)-2-deoxyglucose (DG) as a glucose tracer f o r  t h e  

measurenent of c e r e b r a l  metabol ic  ra te  f o r  glucose (CXXGlu). The Sokoloff 

et  a l .  model (19) is  a f i r s t  o r d e r  t r a n s p o r t  node1 wi th  3 compartments i n  

which deoxgglucose i s  t r anspor t ed  by t h e  same f a c i l i t a t e d  mechanism as glucose,  

except t h a t  DG is trapped' i n  t h e  c e l l  i n  t h e  phosphorylated form of X-6-P04 

(Fig.  5 ) .  DG-6-PO is n a t  f u r t 5 e r  metabolized due t o  t h e  i n h i b i t i o n  o r  

blocking of t h e  2 deoxy form of glucose (19). 
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The 0 . G l u  is  given by (19):  
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where C 

and DG, Ci*(T) i s  t h e  t o t a l  DG and DG-6-P04 concen t r a t ion  i n  t h e  t i s s u e ,  

a t  r e g i o n  i and t i m e  T .  The k*s are t h e  ra te  c o n s t a n t s  f o r  DG t r a n s p o r t  

and C * ( t )  are  t h e  mean plasma c a p i l l a r y  concen t r a t ion  of glucose 
P P r. 

and phosphoryl izat ion between t h e  v a r i o u s  compartments (Fig.  5 ) .  LC i s  t h e  

lumped c o n s t a n t  and is a set of  six c o n s t a n t s  which r e f l e c t  t h e  rate of 

phosphoryl izat ion,  dephosphoryl izat ion and volumes of d i s t r i b u t i o n  of deoxy- 

glucose t o  glucose.  A t  s t eady  state, LC i s  equal  t o  t h e  r a t i o  of t h e  a r t e r i a l -  

venous e x t r a c t i o n  f r a c t i o n  of DG t o  g lycose  a c r o s s  t h s  organ of interest. 

This model assumes t h a t  once DG is  phosphorylated t o  DG-6-POL by hexckinase,  

it is n o t  c l e a r e d  from t h e  t i s s u e  during t h e  t h e  of s tudy .  B r a i n  or h e a r t ,  

c o n t a i n  only low a c t i v i t y  l e v e l s  of phosphotcse, t h e  enzyme which hydrolyses  

DG-6-P04 -f DG PO4. 
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Our s t u d i e s  i n d i c a t e  that loss  of FDG-6:PO al though n o t  l a r g e ,  is 4' 
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s i g n i f i c a n t  depending upon t h e  time a f t e r  t h e  i n j e c t i o n .  Thus, w e  have 

r i g o r o u s l y  de r ived  a form of t h e  Sokoloff et  a l .  (19) model which inc ludes  




