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DEOXYGLUCOSE AND FLUORODEOXYGLUCOSE IN MAN
JH Greenberg, M Reivich, A Alavi, A Wolf, J Fowler, J Russell , C Arnett , RR
MacGregor, CY Shiue, H Atkins, JA Anard, B Dann (Cerebrovascular Research
Center, University of Pennsylvania, Philadelphia, PA and Brookhaven National
Labora to r i e s , Upton, NY, USA) .

Shortly after the introduction of the 11(C-2-deoxyglucose technique for
the measurement of the local cerebral metabolic rate for glucose (LCMRgl) in
laboratory animals (Sokoloff et al, 1977), t h i s technique was e x t e n t e d t o
man u s i n g e m i s s i o n tomography ( R e i v i c h e t a l , 1979). Both
^F-fluorodeoxyglucose (FDG) (Reivich et al , 1979; Phelps et a l , 1979) and
llC-deoxyglucose (DG) (Reivich et al, 1982) are: in widespead use for the in
vivo quan t i t a t ive de te rmina t ion of LCMRgl in both p h y s i o l o g i c and
pathophysiological s t a t e s in roan. Quant i f ica t ion of LCMRgl, however ,
requires the knowledge of certain kinetic constants describing the t r anspo r t
of the glucose analogue in the cerebral tissue along with a constant , termed
the lumped constant (LC), which describes the re la t ionship between the
uptake of the glucose analogue by the t i ssue to the uptake of glucose.

I t has been previously shown (Sokoloff et al, 1977) tha t if a s t e p
change in a r t e r i a l ' 'F-FDG or lIC-DG is produced," and if the a r t e r i a l
glucose concentration remains constant and the amount of dephosphorylation
is negligible, then the value of the ra t io of the extract ion f rac t ions of
l»F-FDG or IlC-DG and glucose by the brain multiplied by the r a t i o of the
arterial whole blood to plasma specific act ivi ty asymptotically approaches
the value of the lumped .constant. In a ser ies of 15 normal male subjec ts ,
catheters were placed percutaneously into a radia l a r t e ry and into t h e
internal jugular bulb in order to obtain arterial and cerebra l venous blood
samples respectively. The glucose analogue was infused in to a vein using an
infusion schedule calculated to produce a step change in the a r t e r i a l blood
radionuclide concentration. Blood samples from both the a r t e r i a l ca the te r
and the cerebral venous catheter were drawn intermittently over the next 50
minutes, analyzed for glucose concentration and counted in a well counter
for radioact ivi ty. The infusion schedule was altered during a s tudy i f
necessary, in order to maintain a constant plasma l*F or llC ac t iv i ty . The
mean values (± SEM) of the lumped constants for FDG and DG are 0-52 + 0.028
(n-9) and 0.56 ± 0.0^3 (n = 6), respectively. These are the only r e p o r t e d
va lues for t h e measurement of the lumped c o n s t a n t a v a i l a b l e .

If both the time course of the a r t e r i a l plasma radionucl ide
concentration and the brain tissue radionuclide concentrations are known, i t
is possible to calculate the kinetic constants (k ,* , k2*, k,*, k,,*)
of the glucose analogue (Sokoloff et al, 1977; Phelps et al, 1979). In a
series of male subjects, arterial blood samples were obtained at frequent
intervals immediately following the bolus administration of "F-FDG and then
at less frequent intervals for up to 5 hours after the radionuclide
administration. The tissue time course was obtained by making positron
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