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a k*4 term a l low f o r  hydro lys i s  of FDG-5-PO 

competes between c l ea rance  t o  t h e  bloqd (k *) and rephosphoryl iza t ion  2 

back t o  FDG which then 4 

(k*3) t o  FDG-6-P04 (Fig.  5 ) .  The genera l  f o r o  of t h i s  model f o r  t h e  

measurement of t h e  metabol ic  ra te  f o r  glucose (?EP,Glu) is  given by: 
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of convolut ion.  

W e  have measured t h e  r a t e ' c o n s t a n t s  and t h e  

b r a i n  and h e a r t .  These rate cons t an t s  a long wi th  

1 -  
- a and@s t h e  ope ra t ion  1 

lump cons tan t  f o r  both 

t h e  nodel  have been d i r e c t l y  

incorpora ted  h t o  t h e  so f tware  of t h e  tonograph. 

A s i m p l i f i e d  form of t h e  nodel  f o r  t h e  c a l c u l a t i o n  of e i t h e r  t he  

c e r e b r a l  o r  myocardial  metabol ic  rate f o r  g lucose  (MRGlu) i s  given by: 
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PIRGlu = Plasma Glucose (To ta l  of F i n  t i s s u e  - Free  FDG i n  T i s s u e  i , T  
Lumped Constant (To ta l  F3G de l ive red  t o  t h e  t i s s u e )  

- . The t o t a l  18F concen t r a t i cn  i n  t i s s u e  a t  reg ion  i and time T i s  

measured wi th  t h e  tonograph, t h e  f r e e  FDG concen t r a t ion  i n  reg ion  i of t h e  

t i s s u e  is c a l c u l a t e d  from t h e  rate c o n s t a n t s  and t h e  measured plasma FDG 

concentxation of t i m e  T ,  t h e  t o t a l  FDG de l ive red  to  t h e  t i s s u e  .is t h e  area under 

t h e  plasma concent ra t fon  curve.  

va lues  can be  determined from venous blood from a r e s t i n g  arm without  l o s s  of 

W e  have shown (8) t h a t  a l l  t h e  blood 

accuracy compard t o  t h e  u s e  of arterial  va lves  as employed by Sokoloff ,  et a l .  

(19) o r  Reivich,  e t  a l .  (20) .  




