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high „intrinsic“ spatialresolution

N
estler EJ et al., M
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acology
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DO
PADecarboxylase
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olecularN
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PA PET: dopam
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processing
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PA
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radioactive
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3.

tracer: F-18-Fluoro-L-DO
PA (FDO
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free
/

unm
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Tracer kinetic
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2-tissue com
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entm
odel

tissue



unm
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FDG
FDG-

6-phosphate

input= FDG in blood

Tracer kinetic
m

odelling: com
partm

entm
odels

F-18-fluorodeoxyglucose (FDG)
based

on know
n

pharm
acokinetics*

BidderTG, Hexose translocation across the blood-brain interface: configurational aspects, J N
eurochem

1968, 15: 867-874
Sols A, Crane RK, Substrate specificity

ofbrain
hexokinase, J BiolChem

1954, 210: 581-595
SokoloffL et al., The [14C]deoxyglucose

m
ethod…

, J N
eurochem

1977, 28: 581-595

*

glucose
transporters
(GLUT1, 2…

)
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1 /dt= -k * C
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C
2

dC
2 /dt= k * C

1
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dC
f /dt= K

1 *C
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2 *C
f

-
k

3 *C
f + k

4 *C
m

dC
m /dt= k

3 *C
f -k

4 *C
m
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glucose
transporters
(GLUT1, 2…

)
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kinetics(in vitro)

O
perational equations

reaction
rate

enzym
e-m

ediated
reaction

substrate
(S) + enzym

e
(E)

com
plex

(ES)
product(R) + E

q
1

q
2

q
3

FDG/glucose
hexokinase

FDG-6-P O
4

FDG/glucose
extracellular

GLUT
FDG/glucose
intracellular

(1a)
dC

ES /dt= q
1 * C

E * C
S –

(q
2 + q

3 ) * C
ES

(1b)
V = dC

R /dt= q
3 * C

ES

(1c)
total C

E = C
E + C

ES
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M
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q
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V
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S
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* V
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steady
state

(dC
ES /dt= 0)
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M
&
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6-phosph. C

M ′

inputFDG C
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C
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m
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transporters
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1 ′
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2
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k
3
k
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k
4
k
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prim
ed: glucose

unprim
ed: FDG

K1
=

VT
QT ∗

1+
 

Ca ′
QT ′

+
Ca

k3
=

VM
QM
∗
1+

 
CE ′

QM ′
+
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Buchert et al., N
uklearm

edizin 2009; 48: 44-54
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Tracer principle: Cave!

1. total tracer, both
labelled

and
unlabelled

→
 specificactivity

2. 
1.5 m

l blood
5 L blood
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•
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building u-shaped burrow
s (15 cm

 
deep) inside lake sedim

ents

up to 10.000 per m
2lake sedim

ent

Chironom
usplum

osuslarvae
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oxidation
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Fe
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Fe(II)
genesis of 

phosphorus 
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plex
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Fe(III)
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Exit

Entry

Chironom
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osuslarvae: dynam
ic
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allanim

alPET

Roskosch
A et al., ApplRadiatIsot2010; 68:1094-7. 



inlet
outlet
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apparent burrow
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eter (m
m

)t (h)

Roskosch
A et al., ApplRadiatIsot2010; 68:1094-7. 
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(diffusion,convection)



Further reading

•
Carson R. Tracer Kinetic

M
odeling in PET, in Valk

et al., Positron Em
ission Tom

ography: Basic Science and
Clinical Practice

•
Slifstein

M
, Laruelle

M
. M

odels and
m

ethodsforderivation
ofin vivo neuroreceptorparam

etersw
ith

PET and
SPECT reversible radiotracers. N

uclM
ed Biol.2001, 28:595-608

•
Laruelle

M
. Im

aging synaptic
neurotransm

ission
w

ith
in vivo binding

com
petition

techniques: a critical
review

. J Cereb
Blood Flow

 M
etab.2000, 20:423-51

•
Gunn

RN
, Gunn

SR, Cunningham
 VJ. Positron em

ission
tom

ography
com

partm
entalm

odels. J Cereb
Blood Flow

 M
etab.2001, 21: 635-52

•
van den Hoff J. Principlesofquantitative positron

em
ission

tom
ography, Am

ino Acids 2005, 29: 341-353
•

InnisRB et al. Consensus nom
enclature for in vivo im

aging of reversibly
binding

radioligands, JCBFM
 

2007, 27: 1533-1539



Ralph Buchert
Universitätsklinikum

 Ham
burg-Eppendorf

Klinik für Diagnostische und Interventionelle
Radiologie und N

uklearm
edizin

M
artinistr. 52

20246 Ham
burg

Telefon: +49 (0) 40 7410-54347
M

obil: 0152 228 26 951
Telefax: +49 (0) 40 7410-40265
Em

ail: r.buchert@
uke.de

N
r. 56


