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Extended Carson’s model for plasma metabolites 
 
 
This document describes the mathematical equations required for simulation of one of the possible 
compartmental models for plasma metabolites proposed by Carson et al. (1997), and extended in 
this report. The ODEs are solved using the second order Adams-Moulton method with trapezoidal 
rule [Kuwabara et al. 1993]. 
 
 
Compartmental model 
 
 

 
Fig. B1-1. Generalized compartment model for 
PET tracers with one labelled metabolite. This 
is similar to the model proposed by Carson et 
al. (1997) for [11C]raclopride, if it is assumed 
that K1

m=0. 
 
 
 
 
 
 
 
 
 
 
 

 
In PET studies, the total radioactivity concentration is measured. It equals the sum of labelled 
metabolite and parent (authentic) tracer concentration, which can be obtained as 
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Differential equations 
 
For the following compartments, the differential equations can be constructed from the model: 
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Integration of Eq. (3), and solving using the second order Adams-Moulton method with trapezoidal 
rule (concentrations at time point 0 are assumed to be 0) gives equations for the concentration of 
metabolite in tissue, and its integral: 

( )

( )6
1

)()(
)(

1
)(

1
)(

5
1

)()()()(
)(

22

2
0

022

21

022

23

0

22

2
0

2
0

1
0

3

mt

m
t

t
tT

m
tT

m
pmt

tmT
a
tmt

tT
m
t

mt

m
t

t
tT

m
t

m
T

m
p

m
T

a
t

m
t

k

tTCdttC
dttC

k
K

dttC
k

k
dttC

k

tTCdttCkdttCKdttCk
TC

∆

∆
∆−

∆

∆

∆

∆

∆

∆
∆−

+









∆−+

+
+

+
+

=

+









∆−+−+

=

∫
∫∫∫

∫∫∫

 

 
 
Integration of Eq. (4), substitution of Eq. (6), and solving using the second order Adams-Moulton 
method with trapezoidal rule gives equations for the concentrations of metabolites in plasma 
compartment and its integral: 
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Substitution of Eq. (1) into Eq. (2), integration, substitution of Eq. (8), and similar solving as before 
gives the equation for the concentration of parent tracer in tissue compartment: 
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