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Abstract

The aim of this retrospective study was to investigate relationships between relative cerebral blood flow and striatal
dopamine transporter and dopamine D2/3 availability in healthy subjects. The data comprised dynamic PET scans with
two dopamine transporter tracers [''CJPE2l (n=20) and ['®F]FE-PE2I (n=20) and the D2/3 tracer [''C]raclopride
(n=18). Subjects with a [''CJPE2I scan also underwent a dynamic scan with the serotonin transporter tracer [''c
DASB. Binding potential (BPyp) and relative tracer delivery (R;) values were calculated on regional and voxel-level.
Striatal R| and BPyp values were correlated, using either an MRI-based volume of interest (VOI) or an isocontour VOI
based on the parametric BPyp image. An inter-tracer comparison between [I IC]PE2I BPn\p and [I IC]DASB R, was done
on a VOlI-level and simulations were performed to investigate whether the constraints of the modeling could cause
correlation of the parameters. A positive association was found between BPyp and R, for all three dopamine tracers. A
similar correlation was found for the inter-tracer correlation between [''C]PE2I BPyp and [''C]DASB R,. Simulations
showed that this relationship was not caused by cross-correlation between parameters in the kinetic model. In con-
clusion, these results suggest an association between resting-state striatal dopamine function and relative blood flow in
healthy subjects.

Keywords
Binding potential, dopamine system, kinetic modelling, PET, relative cerebral blood flow

Received 15 June 2022; Revised 14 December 2022; Accepted 26 December 2022

Introduction
| . . L.
. . . . . Department of Surgical Sciences, Nuclear Medicine and PET, Uppsala
There is an {ncredsed. interest in dual-biomarker University, Uppsala, Sweden
approaches with positron emission tomography  2Medical Physics, Uppsala University Hospital, Uppsala, Sweden

3Department of Medical Sciences, Psychiatry, Uppsala University,
Uppsala, Sweden

4Department of Clinical Neuroscience, Centre for Psychiatry Research,
Karolinska Institutet, Stockholm, Sweden

(PET) to aid in differential diagnosis of patients with
neurodegenerative disorders, where both blood flow
and, for example, receptor or transporter availability,

amyloid load or other characteristics are determined
from the same PET scan.'” There are several PET
tracers that target the dopamine system, and three of
them are [''CJPE2I, ['*F]FE-PE2I and [''CJraclopride.
While [''C]PE2I and ['"*F]FE-PE2I bind to the dopa-
mine transporter (DAT).*® [''C]raclopride binds to
dopamine D2/3 receptors’ and all three tracers show
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a high affinity and selectivity for their respective
target.'®'" A dynamic PET scan with either of these trac-
ers can give information both on the non-displaceble
binding potential (BPnp), as a measure of DAT or dopa-
mine D2/3 receptor availability, and relative tracer deliv-
ery (R))."> ' For tracers that are not limited by blood
flow, the extraction in target and reference tissue can be
assumed to be similar and R; can serve as a proxy of
relative cerebral blood flow (rCBF)."?

It is important that the two measures are indepen-
dent to ensure that they can be interpreted correctly
when both are used in the differential diagnosis of neu-
rodegenerative disorders, such as suggested for exam-
ple for parkinsonism with [''CJPE2L." This can be
further complicated when using simplified binding
measures instead of BPyp. For example, the semi-
quantitative standardized uptake value ratio (SUVR)
estimate, a simplified measure of target availability
used as a surrogate for BPyp, can be affected by deliv-
ery of the tracer which has been shown for several
tracers including [''CJPE2I and ['®F]FE-PE2IL.'® This
can affect longitudinal measures of SUVR if changes
in blood flow occur over time, which for example has
been shown for amyloid imaging'’ where increased
tracer binding with progressing disease is counteracted
by decreases in regional CBF, resulting in underestima-
tion of disease progression if SUVR was assumed to
represent tracer binding only.

In addition, lack of fulfillment of the underlying
assumptions of the simplified reference tissue model
could possibly result in cross-correlations of model
parameters.'>'® In a previous study, Cumming et al.
(2013) found a relationship between the dopamine
D2/3 specific tracer ['®F]fallypride binding and a sur-
rogate marker for CBF.'"” They suggested that this
might be due to high extraction fraction of the tracer
and that the observed relationship might be attributed
to early specific binding. However, neither [''C]PE2I,
["*F]FE-PE2I or [''CJraclopride have as high extrac-
tion fraction as ['*F]fallypride and the BPynp values
based on tracer kinetic modeling from a longer scan
duration are assumed not to be dependent on blood
flow. In a more recent simultancous PET/MR study
in non-human primates, Sander et al. showed that con-
trolled changes in the cerebral blood flow did not alter
the [''Craclopride or ['*F]fallypride binding, and they
concluded that the hemodynamic and receptor binding
parameters are independent.?’

The purpose of this retrospective study was to inves-
tigate the relation between resting-state striatal DAT or
dopamine D2/3 availability and rCBF using dynamic
[''CIPE2L, ['®F]FE-PE2I and [''C]raclopride PET data.

Materials and methods

Subjects

In this retrospective study, data of 58 healthy controls
previously included in three different studies were
used.”' > The data comprised dynamic PET scans
with [''CJPE2I and [''C]DASB (n=20, mean=+ SD
age 39.4413.1 years), ['"*F]FE-PE2I (n=20; mean +
SD age 61.8+6.9 years) and [''CJraclopride (n=18;
mean +SD age 25.2+4.8 years). Written informed
consent was obtained from all subjects and each
study was approved by the regional board of medical
ethics and radiation safety committee in Uppsala or
Stockholm according to the ethical standards of the
Helsinki Declaration of 1975 (and as revised in 1983)
and according to the Swedish Law on ethics review for
research in humans.

Data acquisition

Dynamic [''CJPE2I PET scans were acquired on an
ECAT Exact HR+ scanner (Siemens/CTI) at Uppsala
University Hospital (Sweden).”! A 10 min transmission
scan, with three retractable ®*Ge rotating line sources,
was performed for attenuation correction prior to the
emission scans. [''C]PE2I was administered intravenous-
ly as a bolus of 350-400 MBq, simultaneously with the
start of the emission scan and the data were acquired in
22 time frames over 80 min (4 x 60s, 2 x 120s, 4 x 180,
12 x 3005s). In addition, these subjects also underwent a
dynamic [''C]DASB PET scan, on the same day, using
identical injection and scanning procedures. The [''C]
DASB data were acquired in 22 time frames over
60min (1x60s, 4x30s, 3x60s, 4x120s, 2x 180s,
8 x 300s). The dynamic [''CJPE2I and [''C]DASB
scans were reconstructed using ordered subset expecta-
tion maximization (OSEM) with 6 iterations and 8 sub-
sets and a 4 mm Hanning post-filter with a matrix size
of 128 x 128 x 63 and a voxel size of 2.06 x 2.06 x
2.43mm’.

['"SF]FE-PE2I PET scans were acquired on a High
Resolution Research Tomograph (HRRT) system
(Siemens/CTI) at the PET-center at Karolinska
Institutet (Stockholm, Sweden).?> For attenuation cor-
rection, a 6-min transmission scan with a single '*’Cs
source, was acquired before each emission scan.
A 93min dynamic PET acquisition was obtained
after bolus injection of about 200 MBq ['*F]FE-PE2I.
The images were reconstructed into 37 time frames
(8x10s, 5%x20s, 4x30s, 4x 60s, 4x 180s, 12 x 3605s)
using OSEM with 10 iterations and 16 subsets, including
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modeling of the point spread function, with a matrix size
of 256 x 256 x 207 and an isotropic voxel size of 1.22 mm.

Dynamic ["'CJraclopride PET scans were acquired
during 90 min in an integrated Signa PET/MR scanner
(GE Healthcare) at the Uppsala University PET/MR
facility (Sweden).>* A bolus infusion protocol was used
with a total amount of radioactivity of approximately
400 MBq and a kyo of 107 min.>* The [''C]raclopride
images were reconstructed into 5-min frames using
OSEM with 4 iterations and 28 subsets, including res-
olution recovery and a 5mm gauss post-filter, with a
matrix size of 128 x 128 x 89 and a voxel size of
2.34%2.34x2.78mm>. An atlas-based method, pro-
vided by the manufacturer, was used for attenuation
correction. The scan started with 50 min PET data col-
lection in resting-state, which were followed by a chal-
lenge. This, however, is outside the scope of this
investigation and only data from the first 45min of
the [''CJraclopride PET scan are used in this paper.

All appropriate corrections were applied when
reconstructing the PET images. In addition, each sub-
ject received an anatomical T1-weighted magnetic res-
onance image (MRI) scan on either a 3T Achieva
scanner (Philips Healthcare), a 3T Discovery MR750
scanner (GE Healthcare) or a 3T Signa PET-MR scan-
ner (GE Healthcare).

Image analysis

Volumes of interest based quantification. The dynamic PET
data were realigned to correct for inter-frame subject
movement using VOlager (GE Healthcare, Uppsala,
Sweden). A rigid transformation was used to co-register
each subject’s MRI scan to an early summed PET image
and the MR-images were segmented into gray matter,
white matter and CSF using SPMS8 (Statistical
Parametric Mapping; fil.ion.ucl.ac.uk/spm). An automat-
ed VOI template, implemented in the PVElab software,”
was used to define grey matter VOIs on the co-registered
MR-images. Three bilateral VOIs were included for each
subject: cerebellum, putamen and caudate. The VOIs
were applied to the dynamic PET data to extract time
activity curves (TACs) from which BPyp and R; were
calculated using the simplified reference tissue model
(SRTM)"® with grey matter cerebellum as reference
region. In addition, for [''CJraclopride data acquired
using the bolus infusion protocol, BPyp was also estimat-
ed as the ratio between the activity concentration in the
target region and the reference region minus 1 at 35—
45min p.. The relationship between BPyp and R;
from the same PET scan was assessed for [''C]PE2I,
['"SFJFE-PE2I and ["'C]raclopride. The SRTM modeling

was performed using in-house developed software in
Matlab (The Mathworks, Natick, USA).

Voxel-wised quantification. Parametric images, showing
BPnp and R; at the voxel level, were computed using
receptor parametric mapping (RPM),%® a basis func-
tion implementation of SRTM. A set of one hundred
basis functions were predefined for each scan, with a
discrete set of values for the exponential variable rang-
ing from 0.01-0.5min~"' for both [''C]JPE2I and ['*F]
FE-PE2I and 0.01-0.2min "' for [''CJraclopride. Weights
were included to account for the different counts in each
frame. Before the voxel-level analysis, the ['*F]JFE-PE2I
images were smoothed with a Smm gauss filter and a
highly constrained back projection (HYPR) method?’
were applied to ensure a similar spatial resolution as the
[''CJPE2I and [''CJraclopride images and to reduce noise
in the images. Also, a 5mm gauss filter was applied to the
["'CJraclopride data before the analysis for noise reduc-
tion. Parametric image calculations were done in Matlab.

To preclude influence of partial volume effects on
the correlation between R; and BPyp in the caudate
and putamen, an isocontour VOI of the striatum was
defined on the parametric BPyp image for each scan.
A threshold of 70% of the maximum BPyxp value was
applied individually for every subject and tracer and
only voxels with BPnyp exceeding the threshold were
included in the isocontour analysis. The images were
masked using the gray matter, white matter and CSF
segmentation, to only include pixels within the brain.
Mean BPyp values within the isocontour volume were
obtained and the same isocontour VOIs were trans-
ferred to the corresponding parametric R; image to
derive a mean striatal R, value.

The parametric images were normalized to MNI
standard space by first normalizing the co-registered
MR-images in SPM12, and then applying the transfor-
mation matrices to each parametric image. The nor-
malized images were resampled to 2mm voxels and
smoothed with an § mm gauss filter.

Inter-tracer relationship. In addition to the intra-tracer
relationship, VOI-based correlations between [''C]
PE2I BPnp and [''C]DASB R;, as well as [''C]JPE2I
R, and [''C]DASB R, were also assessed to investigate
the inter-tracer relationship within the same subjects.
This was evaluated for the 20 subjects receiving both
[''CIPE2I and [''C]DASB.

Simulations

Simulations were performed to investigate a possible
cross-correlation between the parameters due to the
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modelling. One hundred reference and target TACs
were simulated using the two-tissue compartment
model with a constructed plasma input curve,
random parameters and rate constants determined
based on literature values.”® A small amount of
random noise was added to the TACs to match the
magnitude of noise seen in actual cerebellum and stria-
tal TACs. The parameters were chosen to reflect the
behavior of high [''C]PE2I binding in striatum, with
BPnp ranging from 10 to 20 and R between 1 and 1.5.
For the refence TACs the rate constants were chosen as
Kirer=10.29-0.31, korer=0.09-0.11, K3,.,=10.019-0.021
and ky..r=0.059-0.061. For the target TACs, K; was
calculated as Ko x R; and ks as koo X Ry with an
added extra + 10% variation, k4 was set to a constant
of 0.03 and random k5 was calculated as ks x BPxp. The
chosen parameters challenge the assumptions for SRTM,
having reference TACs that can not be described by a one
tissue compartment model (1TCM), since this is the case
for [''CJPE2L.%* % In addition, the simulations were also
performed with an optimal SRTM reference region with
Ksrer and kyer set to zero. The TACs were analyzed using
SRTM and a set of 100R; and BPnp values were
obtained for each simulation.

Statistical analysis

Pearson’s correlation test was performed to assess the
relationship between the [''CJPE2I, ['*F]FE-PE2I and
[''CJraclopride BPxp and corresponding R; values
using GraphPad Prism (GraphPad Software, San
Diego, Ca, USA) and the square of the correlation
coefficient (R?) was calculated. These intra-tracer rela-
tionships were done for both the VOI-based and voxel-
wise quantification of BPyp and R;. Correlation maps,
showing R? at a voxel level, were calculated between
the normalized parametric R; and BPyp images for
[''C]PE2L, ["*F]FE-PE2I and [''CJraclopride, applying

thresholds at BPyp > 1 and p-value < 0.05. To investi-
gate effects of the size of the VOIs on the BPyp values,
multiple linear regression analysis was performed in
Matlab with BPyp as the dependent variable and Ry,
size of the cerebellum VOI and size of the isocontour
VOI as independent variable. Inter-tracer relationship
were assessed by means of VOI-based correlation
between [''C]JPE2I BPyp and [''C]JDASB R;, as well
as [''"CJPE2I R, and [''C]DASB R, in the same sub-
jects. In the simulation study, Pearsons correllations
between BPyp and R; were assessed for the non-zero
and zero ks.r and ky.r datasets.

Results

VOI analysis

Significant correlations were found between the tem-
plate VOI-based SRTM R; and BPyp in caudate and
putamen, for [''CJPE2I, ['®*F]JFE-PE2I and [''C]
raclopride, Figure 1. ['"*F]FE-PE2I showed the highest
correlation (R*=0.72), followed by [''C]raclopride
(R*=10.59) and ["'CJPE2I (R?=0.52). BPnp estimated
during the equilibrium analysis for [''CJraclopride
showed a similar correlation to SRTM R, (R*>=0.64)
and a very high agreement between SRTM BPyp and
equilibrium BPyp was found (R?=0.95, slope = 1.08).
The p-values for all correlations were <0.0001. Mean
SRTM BPyp and R, values for the caudate and puta-
men for all three tracers are given in Table 1.

Isocontour VOls

In Figure 2, examples of parametric RPM BPyp and
R, images are shown for [''C]PE2I, ['F]FE-PE2I and
[''CJraclopride. The striatum was delineated, in both
sets of images, with the isocontour VOI based on the
70% of the maximum BPyp value. The relationships

[MciPE21 ['*FIFE-PE2I ["CIRaclopride
i 7 1 R?=0.72 - ©1 2
R*=0.52 %b =0. R“=0.59
8 .
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Figure 1. Relationship between VOI-based SRTM R, and BPyp values in putamen and caudate for [''C]PE2I, ['®F]FE-PE2I and [''C]

raclopride.
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Table 1. Mean BPyp and R, values in caudate, putamen and the 70% isocontour VOI for all three tracers.

Caudate Putamen Isocontour

BPnD R, BPnD R, BPnD R,
[”C]PEZI 4704+ 1.27 0.86 £0.11 6.32+ 1.64 1.15+£0.08 9.30£I1.13 1.21 £0.10
['SF]FE-PEZI 3.65+0.67 0.99£0.10 4524+0.82 1.18 £0.10 4.644+0.83 1.16 £0.10
[I IC]r'aclopride 2.32+0.38 0.88 +£0.09 3.05+0.33 1.13£0.06 348+0.33 1.17 £0.06

[IC]PE2I [18F]FE-PE2I ['C]Raclopride

Figure 2. Parametric BPyp and R, images of [''C]PE2I, ['®F]FE-PE2I and [''C]raclopride. Images are overlaid on the subject’s
co-registered MRI scan and the edges of the 70% isocontour VOIs are delineated in black over the striatum.

[McipE2I ['®FIFE-PE2I ["'C]Raclopride
14 ; 8 ' 6 :
R? = 0.42 R?=0.51 R?=0.48 ;
12 / F
10 o® . °%
[=] Odho o * a K
= o Z = 4
o o Y
m 8 @g 2 4 %?) & c§
= S = = !
o & o / &
o I 14 ’," x > /
4 ; 2- ;
2
0 - 0 v T T d 0 i
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
RPM R1 RPM R1 RPM R1

Figure 3. Relationship between RPM R| and BPyp values extracted with a 70% isocontour VOI over the striatum in the parametric

images of [''C]PE2I, ['®F]FE-PE2I and [''C]raclopride.

between the R; and BPyp values extracted from the
parametric images using the isocontour VOIs are
given in Figure 3. The correlation was highest for
["*F]FE-PE2I (R?*=0.51) and slightly lower for [''C]
PE2I (R?=0.42) and [''CJraclopride (R*>=0.48). The

correlations were lower than for the SRTM analysis of
the anatomical VOIs of the putamen and caudate, but
significant for all three tracers (p-value <0.002). Mean
RPM BPyp and R values for all three tracers are given
in Table 1.
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Figure 4. Voxel-wise correlation coefficient (R?) between normalized R, and BPyp parametric images for [''C]PE2I, ['®F]FE-PE2I
and [''Clraclopride, applying thresholds at BPyp > | and p-value <0.05.

Multilinear and voxel-wise regression analysis

In Figure 4, the voxel-wise R* maps are displaying the
correlation between R; and BPynp, with a threshold
p-value of 0.05, for [''CJPE2L, ['*F]FE-PE2I and [''C]
raclopride. In the multilinear regression analysis, with
R,, isocontour VOI size and cerebellum VOI size as
independent variables, R came out as the strongest pre-
dictor of BPyp for [''CJPE2I and ['*F]FE-PE2I,
p<0.001. For [''C]PE2I, the cerebellum VOI size also
came out as a significant predictor with p=0.04, but a
linear regression between cerebellum VOI size and BPyp
did not show significant correlation, p=0.82. For [''C]
raclopride, R; did not show a significant association
with BPyp, p=0.098, but instead, the isocontour VOI
size was the only significant predictor of BPNp with a
p-value < 0.001 and a negative correlation with BPyp.

Inter-tracer correlation

The relationship between [''C]DASB R and [''C]PE2I
BPnp is given in Figure 5. The correlation was similar
to the intra-tracer relationship of R; and BPnp of [''C]
PE2I (R?=0.54, p-value <0.0001). In addition, there
was a high inter-tracer correlation between the R;
values from [''C]JPE2I and [''C]DASB, (R*=0.90,
slope =1.01), also shown in Figure 5.

Simulations

The relationships between the computed R; and BPyp
values from the simulated TACs, for both sets of
parameters, are given in Figure 6. For the non-zero
Ksrer and Ky, the resulting R; and BPnp values
were approximately in the same range as found in
striatal regions for healthy controls with [''C]JPE2IL.
These values were about 50% lower than for the
simulations with a ks, and kg.r set to zero, since
SRTM underestimates BPyp in case of a violation
of the 1TC kinetics in the reference TAC.?' However,
the correlations between R; and BPyp from the
simulation analyses were much lower than the
results from clinical data, regardless of reference TAC
kinetics (R*=0.07, p-value=0.006 and R>=0.03,
p-value =0.09).

Discussion

In this retrospective study, the relationship between
relative blood flow and availability of DAT and dopa-
mine receptors in the striatum was investigated for
["'CIPE2L, ["*F]FE-PE2I and [''CJraclopride PET.
The correlation between R; and BPyp was assessed
using SRTM analysis with MRI-based VOIs as well
as isocontour VOIs based on maximum BPyp values
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Figure 6. Relationship between SRTM R, and BPyp values based on simulations of high bindning ['' CJPE2I time activity curves with

non-zeros Ks.er and kyof (left) and zero ks.ef and ke (right).

of parametric images computed with RPM. In addi-
tion, an inter-tracer correlation was evaluated between
[''CJPE2I BPnp and [''C]DASB R; within the same
subjects and simulations was performed to further clar-
ify any link between the parameters due to the
modeling.

The VOI-based analysis showed a substantial, posi-
tive correlation between R; and BPyp in caudate and
putamen, for all three dopamine tracers. As such a cor-
relation was not expected, this raised the question
whether there is a true physiological relationship. One
possible explanation is the occurrence of different
degrees of partial volume effects. Another explanation
might be that the automatically generated VOIs based
on the subject’s individual MRI, although having a
good anatomical fit, are not covering the actual
uptake of the tracer in striatum. As a consequence,
the BPnp and R, values in the same subjects will be

underestimated. This will induce a larger variation
between subjects, and altogether causing a correlated
underestimation of the outcome parameters.

To preclude the effect of potential partial volume
effects or a mismatch between the VOIs and the PET
uptake, isocontour VOIs were defined on the paramet-
ric BPyp images. The positive correlations between R
and BPnp, extracted from the parametric images using
isocontour VOIs, were slightly lower than when using
the anatomical VOIs but the correlations were still sub-
stantial for all three dopamine tracers. The result of the
multilinear regression showed that there was no signif-
icant contribution of striatal VOI sizes to the relation
between R; and BPnp for either [''C]PE2I or ['*F]FE-
PE2I. This outcome precludes that VOI-size dependent
partial volume effects could explain the R; and BPxp
relationship in these cases. A further support for this
finding was demonstrated by the voxel-level regression
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analysis between normalized R; and BPyp parametric
images, with resulting R? maps, which showed a clear
correlation in the striatum for all three tracers.

The correlation found may be enhanced by the
higher BPyp and R, values in putamen than caudate,
as seen in Table 1. However, correlations remain sig-
nificant for the isocontour VOI where the two regions
are combined, as well as at the voxel level. It remains to
be seen how strong the relationship is with tracers for
which putamen does not have the highest target
density.

In contrast to the multivariate analysis of [''C]PE2I
and ['"*F]FE-PE2I, for [''CJraclopride, R, did not show
a significant association to BPyp, but instead the stria-
tal isocontour VOI size was a significant predictor with
a negative correlation to BPyp. This negative relation-
ship might be explained by the fact that the parametric
[''CJraclopride images were noisy and had to be filtered
to enable the use of isocontour VOIs. However, the
SRTM results for [''CJraclopride (Figure 1) were
based on unfiltered TAC data and show a substantial,
positive correlation between R; and BPyp. For ['cy
raclopride, a bolus infusion protocol was used which
makes it possible to determine BPynp as the ratio
between the target region and the reference region,
and should be a measure independent of flow. The cor-
relation between SRTM R; and equilibrium BPyp was
similar to that found between SRTM R; and SRTM
BPxp, which further supports the findings in this work.

The correlation that was found between [''C]JPE2I
BPnp and [''C]DASB R; was in accordance with the
intra-tracer relationship for [“C]PEZI BPnp and Rj.
As the correlation between [''C]JPE2I BPnp and an
independent measurement of R; from the [''C]DASB
scan was similar to the relationship found between
BPnp and R; from the same [''CJPE2I scan, it indi-
cates that this correlation is not due to a model induced
coupling of the parameters. The opposite relationship,
between [''CJPE2I R, and serotonin transporter [''C]
DASB binding, was also observed with an R*=0.78
(data not shown). This would of course also imply a
high agreement between the relative blood flow meas-
ures within subjects, which indeed also was the case,
with very high correlation and agreement between [''C]
PE2I R, and ['"C]DASB R, with R*=0.9 and a slope
very close to one.

The relationship between R; and BPynp found for
the clinical data could not be reproduced in the simu-
lation. Thus, this is an additional confirmation that
these findings are not depending on the kinetic model-
ling. Although a significance level less than 0.05 was
found, the correlation was still very low. [''C]PE2I
does not fulfill all the underlying assumptions for
SRTM, and the simulated parameters were chosen to
reflect that. However, adjusting the parameters to not

violate the assumptions of a ITCM reference kinetics,
with k3 or and k4 o set to zero, only lowered the cor-
relation coefficient and increased the p-value.

The physiological implications of the findings in this
work remain to be clarified. For example, a more active
dopamine system might require a higher striatal perfu-
sion or the activity of the dopamine system is limited by
the blood flow in healthy individuals. The present
study assessed the relationship between dopamine
transporter and receptor availability and relative cere-
bral blood flow, but it provides no information on the
relation with absolute cerebral blood flow. Hence, the
relevance of this finding should be subject of further
investigations to assess quantitative measures of blood
flow, optimally with ['°O]water PET, in connection
with dopamine PET investigations. In addition, it
would be interesting to explore the association between
the blood flow and the dopamine system in specific
patient groups with impaired dopamine function.

Conclusion

A positive association was found between relative
blood flow and availability of DAT and dopamine
D2/3 receptors in the striatum using kinetic analysis
of dynamic PET scans with [''CJPE2I, ['*F]FE-PE2I
and [''Clraclopride. A relationship between DAT
availability and relative blood flow from two different
tracers, which was observed between [''CJPE2I BPnp
and [''C]DASB R;, further enhances the relevance of
this finding. Model-related cross-correlation between
parameters could not explain this relationship. These
results suggest an association between resting-state
striatal dopamine function and relative blood flow in
healthy subjects.
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