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11C-preladenant was developed as a novel PET ligand for the aden-
osine Axa receptors (AsaRs). The present study aimed to evaluate the
suitability of ''C-preladenant PET for the quantification of striatal
AsaRs and the assessment of A;aR occupancy in the conscious mon-
key brain. Methods: ''C-preladenant was intravenously injected into
conscious monkeys (n = 4, 18 PET scans), and a 91-min dynamic
scan was started. Arterial blood samples in combination with metab-
olite analysis were obtained during the scan to provide the input func-
tion for kinetic modeling. The distribution volume (V) was obtained by
kinetic modeling with a 2-tissue-compartment model. The simplified
reference tissue model (SRTM) with selected reference regions (cere-
bellum, cingulate, parietal cortex, and occipital cortex) was tested to
estimate the binding potential (BPnp) in AxaR-rich regions. BPyp
obtained from the SRTM was compared with distribution volume ratio
(DVR)-1. The effects of blood volume, blood delay, and scan duration
on BP\p and DVR-1 were investigated. V+ and BPyp were also
obtained after preblocking with unlabeled preladenant (1 mg/kg),
AspR-selective KW-6002 (0.5-1 mg/kg), and nonselective adenosine
receptor antagonist caffeine (2.5-10 mg/kg). A;aR occupancy
was studied with caffeine blockade. Results: Regional uptake of
1 C-preladenant was consistent with the distribution of AzaRs in
the monkey brain, with the highest uptake in the putamen, fol-
lowed by the caudate, and the lowest uptake in the cerebellum.
Tracer kinetics were well described by the 2-tissue-compartment
model with a lower constraint on k4, to stabilize fits. The highest Vr
was observed in AyaR-rich regions (~5.8-7.4) and lowest value in the
cerebellum (~1.3). BPyp values estimated from the SRTM with
different scan durations were comparable and were in agreement
with DVR-1 (~4.3-5.3 in ApaR-rich regions). Preladenant preinjec-
tion decreased the tracer uptake in AoaR-rich regions to the level of
the reference regions. Caffeine pretreatment reduced the tracer up-
take in the striatum in a dose-dependent manner. Conclusion:
1 C-preladenant PET is suitable for noninvasive quantification of
A>aRs and assessment of A;oR occupancy in A,aR-rich regions in
the monkey brain. SRTM using the cerebellum as the reference
tissue is the applicable model for A;aR quantification.
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The adenosine A, receptor (AzaR) has drawn much attention
in the past decades, because it has been implicated in brain dis-
orders such as depression (/), Huntington disease (2), Alzheimer
disease (3), and Parkinson disease (4). Consequently, the A;,R
has been studied as a potential target for central nervous system
disorders, and several A;sR antagonists were tested in clinical
trials as antiparkinsonism drugs (35).

PET with a suitable A,5R radioligand provides a unique oppor-
tunity to study A;sR availability and function in vivo. This is
exemplified by the in vivo imaging studies of the Parkinson brain
with A R radioligands ''C-SCH442416 (6) and ''C-TMSX (7).
In addition, A,sR availability was assessed with '"C-TMSX in
secondary progressive multiple sclerosis (8). Differences were
found in the striatum between the drug-naive and levodopa-treated
Parkinson patients and in normal-appearing white matter between
secondary progressive multiple sclerosis patients and healthy vol-
unteers. However, because of the unfavorable properties of the
radioligands, such as low target-to-nontarget ratio and high uptake
in brain regions with negligible levels of A;5sRs (6,7,9), the results
were difficult to interpret, and therefore the usefulness of PET
imaging with A;AR radioligands is still to be proven.

We have recently synthesized ''C-preladenant (10), an AR
antagonist with high affinity (k; = 1.1 nM for human A;,R) and
selectivity toward A,AR (/7). PET imaging in rats showed a high
uptake of ''C-preladenant in the striatum and low uptake in extra-
striatal regions, which was in agreement with cerebral AR dis-
tribution (10,12).

On the basis of the encouraging results from the rodent studies,
here we further evaluated !'C-preladenant in conscious monkeys,
as such a procedure rules out the possible effects of anesthesia on
the kinetics of the tracer and AR ligands. We characterized the
pharmacokinetic properties of the tracer with kinetic modeling.
Furthermore, we studied the striatal A;4R occupancy by the non-
selective adenosine receptor antagonist caffeine, the most studied
AR antagonist. This study serves as a prelude toward first-in-
human PET studies.
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MATERIALS AND METHODS

Synthesis of 1'C-Preladenant

C-preladenant was prepared according to the procedure described
by Zhou et al. (/0) with some modifications. The final product was
obtained in a practical yield of 2.78 = 1.32 GBq, with a radiochemical
purity of 98.2% = 1.5% and a specific activity of 28.1 = 10.9 GBq/pmol
at the time of injection.

Animals

Animals were maintained and handled in accordance with the
recommendations of the U.S. National Institutes of Health and the
guidelines of the Central Research Laboratory, Hamamatsu Photonics.
All experiments were approved by the Ethical Committee of the
Central Research Laboratory, Hamamatsu Photonics (HPK-2014-12).
Four young male rhesus monkeys (Macaca mulatta, 5.0-8.5 kg) were
used for the PET measurements (baseline, n = 7; pretreatment with
caffeine [Sigma], n = 3; pretreatment with 1 mg/kg preladenant
[Chemscene, LLC], n = 3; pretreatment with 0.5 mg/kg KW-6002
[Axon Medchem BV], n = 4 [2 without blood sampling]; pretreatment
with 1 mg/kg KW-6002, n = 1) in a conscious state. Each blocker was
intravenously injected 30 min before injection of !'C-preladenant. T1-
weighted MR images of the monkeys were obtained with a 3.0-T MR
imager (Signa sExcite HDxt 3.0 T; GE Healthcare Japan). MR images
were reconstructed into a 256 x 256 x 178 matrix, with a voxel size of
0.4 x 0.4 x 0.7 mm.

PET Measurements

After overnight fasting, a venous cannula for PET ligand or blocker
injection was inserted in one inferior limb and an arterial cannula for
blood sampling was inserted in the other inferior limb. The PET scan
was obtained using an animal PET scanner (SHR-7700; Hamamatsu
Photonics) (/3). After a transmission scan using a [%3Ge]-[°®Ga] rota-
tion rod source, a 91-min dynamic acquisition was started at the time
of "'C-preladenant (~1 GBq) injection. Arterial blood samples were
obtained manually over the acquisition. Blood and plasma were sep-
arated by centrifugation. The radioactivity in blood and plasma sam-
ples was measured using a well-counter (1480 WIZARD; Perkin
Elmer). The percentage of radioactivity consisting of intact tracer in
plasma was determined by radio—thin-layer chromatography with
a mobile phase of chloroform/methanol (9/1, v/v).

PET Data Analysis

Dynamic PET data were histogrammed into 49 frames (6 x 10, 6 x 30,
12 x 60, and 25 x 180 s). The frames were reconstructed by filtered
backprojection with a Hanning filter of 4.5 mm in full width at half
maximum and corrected for attenuation, scatter, and random coinciden-
ces. All images contained 100 x 100 x 20 voxels with a voxel size of
1.2 x 1.2 X 3.6 mm. Individual PET and MR images were coregistered.
Volumes of interest were drawn manually on the individual MR images,
using regional information from BrainMaps.org (/4) as an anatomic
reference. MR image—derived volumes of interest were superimposed
on the coregistered PET images to extract time—activity curves for
kinetic analysis. Time-activity curves were normalized to body
weight and injected activity to yield SUVs.

Tracer Kinetic Modeling

Tracer kinetics were quantified with PMOD software (version 3.5;
PMOD Technologies). The fractional blood volume (Vg) in the brain
was either fixed to 0%, 3%, or 5% or used as a fit parameter to assess the
effect of blood volume on kinetic parameters. The blood delay was
either fixed to O or used as a fit parameter. In addition, to stabilize
kinetic model fits we explored both fitting or fixing k4 for several ref-
erence regions (i.e., regions showing no or minimal specific binding). In
the case of fixing, k4 was set to 0, 0.005, 0.011, 0.02, or 0.04 min~—!.
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A monoexponential function was fitted to the intact tracer fraction over
time. A standard 2-parameter (K, k,) 1-TCM (1-tissue-compartment
model) and a 4-parameter (K, K//k;, k3, k4) 2-TCM (2-tissue-compartment
model) with and without Vg using a metabolite-corrected plasma input
function were used to fit time—activity curves. The effects of variation in
Vg, blood delay, reference region, k4, and scan duration on model fits were
judged by Akaike information criterion (AIC) and by the observed
kinetic parameters (i.e., V1, nondisplaceable distribution volume
[Vnpl, DVR-1, and BPnp). BPnp in the striatum was obtained by
DVR-1 (= V¢/Vnp — 1) (I5) as well as SRTM (Supplemental
Fig. 1; supplemental materials are available at http://jnm.snmjournals.
org). The invasive- and noninvasive model-derived BPyp values were
compared, using DVR-1 with a full scan length of 91 min as the gold
standard. The cerebellum, cingulate, parietal cortex, and occipital cortex
were tested as reference regions. The striatum was used as the target
region in all data analyses. The test-retest variability (TRV) was
compared between models and reference regions. TRV was calculated
asTRV =2x |BPND fest BPND, xetesll/(BPND, et T BPND raesl)
or TRV = 2x ‘VT, test VT, relesl‘/(VT, test T VT‘ retesl)A

AzaR Occupancy by Caffeine

Three PET scans after administration of 2.5, 5, and 10 mg/kg of
caffeine were obtained as described above, whereas blood sampling was
acquired only for the caffeine dose of 2.5 mg/kg because of logistical
reasons. Receptor occupancy was calculated from SRTM-derived
BPyp as occupancy = 20 b“”l';';ND_bmgiN” doding 5 100%, where
the BPNp, baseline Was obtained by averaging test and retest BPyp at

baseline of individual animals.

Statistics

The Wilcoxon signed-rank test was used to assess the difference in
plasma activity and intact tracer fraction between baseline and A;5R-
blocker pretreatment, the effects of A,sR-blocker pretreatment on Vr,
and the difference in AIC between 1-TCM and 2-TCM. A Bland-
Altman plot (difference [A] vs. mean) was used to judge the agree-
ment between BPnp and DVR-1. A (%) was computed as A =
2 x 100 x (BPxp — [DVR-1])/(BPxp + [DVR-1]). A proba-
bility value of P less than 0.05 was considered to be statistically
significant.

RESULTS

Kinetics of 1'C-Preladenant in Plasma

Figure 1 shows the plasma kinetics and metabolic radioactivity
profile of 1'C-preladenant during the 91-min scan. KW-6002 and
preladenant pretreatment did not significantly alter tracer meta-
bolic rate (Fig. 1B) but caused significantly higher (P < 0.05)
plasma radioactive levels between 24 and 40 s after injection than
at baseline (Fig. 1A). The tracer metabolic pattern could be fitted
with a monoexponential function with 32% * 7% of radioactivity
in plasma consisting of intact tracer at 90 min after injection. The
metabolite-corrected plasma curve at baseline was well described
with a biexponential function, with a distributive half-life of
0.15 = 0.03 min and an elimination half-life of 6.86 % 2.19 min.

Tracer Kinetic Modeling

The 2-TCM fitted the data better than the 1-TCM, with
significantly (P < 0.001) lower (~2%-19%) AIC values for all
volumes of interest and visually better agreement between the
fitted curves and the experimental data (for clarity, only 2-TCM
fits are shown in Fig. 2A). Therefore, the 2-TCM was used to
quantify tracer kinetics. Variation in the Vg, blood delay, and k4
value in reference regions did not substantially affect AIC values,
because only a 0%—9% ditference was found between various fits.
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FIGURE 1.

*P < 0.05.

Still, best fits (smaller AIC) were obtained when Vi was either
fixed to 5% or included as a fit parameter, blood delay was in-
cluded as a fit parameter, and the reference region k, was either
fixed to 0.011 min~! or included as a fit parameter.

The Vnp was estimated from the Vr of a reference region (i.e.,
cerebellum) at baseline and a target region (i.e., striatum) with
AsAR binding sites completely blocked with preladenant. The
effect of different Vg and k4 values on estimated Vyp was ana-
lyzed. The Vg had little effect on either Vyp or Vr because a less
than 10% difference was found with various Vg values. The effect
of k4 on Vyp is shown in Figure 3. The range of fit values for k4
was chosen on the basis of an average cerebellar k, value of
0.011 min~! (17% coefficient of variation [COV]) estimated by
2-TCM from 5 of 7 baseline scans. The excluded 2 cases provided
low estimates on k4 (0.0031 and 0.0056 min—'), resulting in up-
ward-biased Vyp values of 3.1 and 2.6, respectively, which were
considered outliers (Supplemental Fig. 2). Indeed, when k4 was
small (0.005 min~') or without constraint, Vxp seemed to be
overestimated in 1 or 2 cases at baseline. 2-TCM with k4 between
0.011 and 0.04 min~! estimated Vyp values within an acceptable
range (i.e., 0 < Vyp < 2), whereas larger fixed k4 values resulted
in a somewhat lower Vyp with smaller variability (k, =
0.011 min™!, Vxp = 1.2, 22% COV; k4 = 0.04 min~!, Vyp =
0.9, 17% COV) (Fig. 3).

Next, we compared the impact of 2-TCM parameters, such as
V5 (fixing to 5% or as a fit parameter), blood delay (no delay or as
a fit parameter), and k, constraints (k4 = 0.011 and 0.02 min™!,

Kinetics of 'C-preladenant in monkey plasma. (A) Time course of total activity in
plasma at baseline and after blocker pretreatment. Insert shows first 3 min of plasma kinetics.
(B) Parent fraction in plasma at baseline and after blocker pretreatment. Error bars indicate SD.

57 * 1.4 vs. k, = 0.011 min~! 42 *
1.2). Other factors such as blood delay
and Vg showed a small impact on DVR-1
estimates (Fig. 4A). Therefore, Vr and Vyp
at baseline and under receptor saturation
conditions were estimated by fitting Vg
and blood delay to allow for variation in delay and Vg between
animals and experiments, but with ks being constrained =
0.01 min~! to stabilize the fits. The results are presented in Fig-
ures 4B and 4C. Vp values were 5.8-7.4 in A;sR-rich regions and
1.3-1.6 in reference regions at baseline.

Preladenant pretreatment significantly (P < 0.001) reduced the
Vrin ApaR-rich regions to about 1.1, which was comparable with
Vr in reference regions (~1.0). However, the pretreatment with
blockers also reduced the Vr in reference regions by 27%-33%
(Fig. 4C), albeit the difference did not reach statistical signifi-
cance. Because of the animal welfare issues, KW-6002 pretreat-
ment was unable to achieve complete A,5R blockade (Fig. 4C). A
dose of intravenous KW-6002 (1 mg/kg) resulted in adverse
effects, and therefore higher doses were not tested. In addition
to the cerebellum, we evaluated the cingulate, occipital cortex,
and parietal cortex as reference regions to predict striatal BPnp,
because Vr values in these regions are comparatively low and
stable (Fig. 4B).

BPyp values obtained from the noninvasive SRTM with various
reference regions as input were in agreement with DVR-1 in gen-
eral (Figs. 4A and 5), with a positive bias of 20% * 17% when k4
was constrained to above 0.01 min~!. Models with the cerebellum
as the reference region displayed the highest BPnp in AysR-rich
regions, being approximately 5.3 (23% COV) in the putamen and
4.3 (25% COV) in the caudate. In comparison with the cerebel-
lum, the parietal cortex as the reference region estimated slightly
lower (8%) BPnp with comparable variability (0%—1% difference,

depending on brain regions) but higher
test—retest reproducibility, showing a TRV

value of 22% whereas 29% was calculated
using the cerebellum as the reference re-
gion. Other reference regions estimated
low BPyp values with low test-retest re-
producibility; therefore, these regions are
less optimal reference regions to quantify
tracer kinetics in the striatum. The between-
subject variability for Vi and BPnp was
comparable (11%-30% COV). TRV was

larger for Vp and DVR-1 calculated with
the 2-TCM, 31%—43%, in comparison with

X 3.0
25
o Striatum 55 o Striatum
v Putamen i = Cerebellum
> >
a * Caudate =2 1.5
= Cerebellum 1.0 L]
— 2TCM fit ’
0.5 eeaaeRegfesfoiesdfo ot
s
0.0 p————T—T—T—T—T 0.04p—r—v—TF—T—T—T—T—T
0 10 20 30 40 S50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Time (min) Time (min)
FIGURE 2. (A) Representative time—activity curves and 2-TCM fits of striatum, putamen, cau-

date, and cerebellum at baseline. (B) Time-activity curves of striatum and cerebellum after

preladenant (1 mg/kg) pretreatment.
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22%-29% TRV for BPyp determined
with the SRTM. Preladenant preinjection
(1 mg/kg) reduced the BPyp values in target
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FIGURE 3. Effect of k, on Vyp. Vup Was obtained as V5 in cerebellum
from 7 baseline scans and as V7 in striatum from 3 scans with prela-
denant preblocking. Horizontal lines represent mean of 10 scans. MK =
monkey.

regions to about 0, indicating a complete blockade. Pretreatment
with KW-6002 resulted in decreased tracer uptake in the striatum in
all cases, with BPnp values of 1.0 at 1 mg/kg (n = 1) and 2.0 = 0.7
at 0.5 mg/kg (n = 3). In 1 case, no effect of 0.5 mg/kg of KW-6002
was observed, because the BPnp in this animal was 7.4.
Furthermore, we investigated whether BPyp was still robust
with 61-min analysis by correlating DVR-1 and BPyp obtained

from 91-min scans with BPynp obtained from the first 61-min
analysis of the same scans (Fig. 6). Despite the positive bias of
BPyp related to DVR-1, a good correlation was found between the
parameters, with a root mean square error value of 0.49 measured
between data points and the line of Deming regression, which is
about 69% of the smallest value (BPyp = 0.70) and 6.8% of the
largest value (BPyp = 7.1). Moreover, there was no difference in
BPnp estimation between 91- and 61-min analysis, because the
linear regression line (slope = 1.0, y-intercept = 0.17) was almost
identical to the line of identity.

AsaR Occupancy by Caffeine

Caffeine pretreatment reduced tracer uptake in AjsR-rich
regions in a dose-dependent manner (Fig. 7). Sixty-one- and 91-
min analysis estimated comparable A,AR occupancy, with a max-
imum difference of 1%, when the values were derived from BPyp
with the cerebellum as reference region. The BPyp and A;aR
occupancy in the striatum after intravenous injection of 2.5, 5.0,
and 10.0 mg/kg of caffeine were approximately 2.3, 1.5, and 0.8
and 64%, 74%, 81%, respectively. The parietal cortex as the
reference region failed to estimate striatal BPyp at the dose of
2.5 mg/kg.

DISCUSSION

We report the quantification of !'C-preladenant uptake for the
imaging of AjsRs in the conscious monkey brain. The tracer
displayed a regional uptake that is in agreement with the known
distribution of the receptor in the brain, with highest uptake in the
putamen and caudate and lowest uptake in
the cerebellum.

A The tracer kinetics can be quantified
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FIGURE 4. (A) Effect of blood volume, blood delay, and cerebellar k, on DVR-1 and a compar- ~ might be necessary to have a better esti-

ison in BPyp between SRTM with different scan durations. Values were obtained using cerebel-
lum as reference region. (B) V¢ in striatum and reference regions at baseline. Horizontal lines
represent mean of 7 baseline scans. (C) V7 in striatum and reference regions after blocker pre-
treatment. Solid horizontal lines represent mean of 3 preladenant preblocking scans (blue) and 3
KW-6002 preblocking scans (red, reference regions only). Dotted horizontal lines represent mean
monkey; OccCtx

of 7 baseline scans (reference regions only). MK
ParietalCtx = parietal cortex.
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mate of k4 in reference regions. In our
study, cerebellar k, could not be properly
estimated in 2 of 7 baseline scans and in 1
scan with complete receptor blockade. Be-
cause the accuracy in Vyp estimate is es-
sential to determine how much activity in

occipital cortex;
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Pretreatment with a blocker decreased
the Vr values in the reference regions by
approximately 30% (Fig. 4C, for clarity,
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Cingulate caffeine data are not presented). A reduc-
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FIGURE 5.

cortex; ParietalCtx = parietal cortex.

Vr is due to specific binding, and Vnp appeared sensitive to k4, we
have studied the effect of fixing or constraining k4 on Vp in both
the cerebellum and the striatum with complete receptor blockade.
We found that a small k4 resulted in high Vxp values. Therefore,
we recommend using the plasma input 2-TCM with k, constrained
above 0.01 min~!, resulting in more comparable Vyp estimates
across studies (Fig. 3).

With Vyp stabilized by restraining k4, we further estimated the
specific binding in target regions using DVR-1 and examined the
agreement between DVR-1 and BPyp obtained from the SRTM
(Fig. 4A). The 2 measures correlated well with each other, with an
average bias of +20% for BPnp. However, BPyp is favorable to
DVR-1 in terms of smaller dispersion and TRV. Next, we inves-
tigated whether BPnp was still robust with a 61-min acquisition.
An excellent agreement was found in BPyp between 61- and
91-min analysis. A good positive correlation was also observed
between 61-min BPnp and 91-min DVR-1 (Fig. 6), although the
correlation became worse at small BPyp (i.e., BPyp = 1.5 [Fig.
6A]), because both methods lose the robustness of measuring
specific binding in regions lacking specific binding sites. Taken
together, our findings suggest that striatal BPyp can be reliably
quantified with a 61-min dynamic PET acquisition. A 61-min scan
protocol was also adequate to study the A,pR occupancy by caf-
feine, because a high degree of consistency was observed across 61-
and 91-min analysis (Fig. 7).

(A) Striatal BPyp estimates from DVR-1 (2-TCM) and SRTM, using cerebellum,
cingulate, parietal cortex, and occipital cortex as reference regions. Values were obtained from
7 baseline scans. Horizontal lines represent median with interquartile range. (B) Same datasets as
in A but presented as Bland-Altman plot of difference (A) between BPyp and DVR-1 against
means of BPyp and DVR-1. Area between dotted lines represents 95% confidence interval.
A (%) =2x100x (BPnp — (DVR-1))/(BPnp + (DVR-1)). Avg = average; OccCtx = occipital

parameter, tracer uptake in the cerebellum
and cortex was also reduced after KW-
6002 treatment (/8). Some of the results
may indicate the existence of specific bind-
ing to A, AR in reference regions (e.g., cere-
bellum). However, considering the low
density of A,sR in extrastriatal regions
(<10% density of AjaR in the striatum)
(19) and the limited sensitivity of available PET tracers for
A AR (BPnp < 10 in target regions), it is unlikely that these
tracers are able to pick up the signal due to specific binding from
the noise (background) in extrastriatal regions. We have observed
a higher plasma parent activity concentration after pretreatment
with a blocker than at baseline. Although the difference was not
statistically significant, this might still contribute to a decrease in
Vr in blocking experiments because the time—activity curves in
reference regions at baseline and in blocking studies are similar.
Moreover, the presence of the blocking agents might also influ-
ence the plasma free fraction, which is positively correlated to
Vap and Vr (15). The decrease in Vr in reference regions after
blocker treatment might cause a bias in BPyp calculations in
receptor occupancy studies if such a decrease is mainly due to
blocking of specific signal in these regions. Further studies are
needed to find out whether such effect is species-specific and
whether the reduction in V7 is actually significant (it is not sig-
nificant in our case). Among all investigated reference regions,
the cerebellum is favored over others in terms of low Vg and
robustness of BPyp estimation.

A potential pitfall in our study might be the nonnegligible
impact of injected mass of preladenant on BPyp and Vr, be-
cause a mass-dependent decrease in BPyp was observed at
baseline (Supplemental Fig. 3), due to variable specific activ-
ity of the tracer. Differences in specific activity between test
and retest scans could account for the
relatively high TRV (22%-29%) in this

A B study, in comparison with our rat study

8+ 8- (TRV, 6%), in which A;sR occupancy

was always <5% due to coadministered

= 6 = 6 preladenant with ''C-preladenant (17).

E E The masses of preladenant (3-10 nmol/kg)

& 4 < 44 injected in this study could result in

n.% L approximately 15%-30% of A,sR occu-

o 24 @ 21 pancy (16). When the true BPyp at base-

BP N = 1.0x (DVR=1)""" +0.68 B 5w =1.0% BPgp5any +0.17 line was obtained by correcting the appar-

o2 T T T ! e : p : | ent BPyp at baseline with 15%-30%

DVR-1 (91 min) BPyp (91 min) self-occupancy by unlabeled preladenant,

the TRV in BPyp decreased to 14%—22%

FIGURE 6. (A) Deming linear regression of BPyp on DVR-1. (B) Deming linear regression of ~ (Supplemental Fig. 4). Furthermore, the

BPyp obtained from 91- and 61-min analysis. BPyp and DVR-1 were derived by reference to AzaR occupancy at caffeine doses of

cerebellum. 2.5, 5, and 10 mg/kg became 70%, 72%,
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and 81%, respectively, after correction for self-occupancy
(16,20). Regardless of possible nonnegligible receptor occupancy
by preladenant, our study demonstrated that ''C-preladenant has
suitable binding properties and pharmacokinetic profile, which
warrants its translation to human studies. In human studies, issues
regarding the injected mass dose of the tracer are less likely to
occur, because humans have a 10- to 15-fold-higher body weight
than the monkeys in this study and modern clinical PET cameras
require a 2- to 3-fold-lower injected ''C-preladenant dose for
proper counting statistics than the animal scanner applied here.

CONCLUSION

1C-preladenant showed a regional uptake in the conscious
monkey brain that is in accordance with the known A;5R distri-
bution, with high uptake in the striatum and low uptake in the
cerebellum. The tracer kinetics in the striatum can be well de-
scribed with the 2-TCM and SRTM. A 61-min dynamic acquisi-
tion is sufficient for adequate assessment of BPyp, whereas a scan
duration of more than 91 min might be necessary to have a robust
estimation on k4 in reference regions. Pretreatment with caffeine
reduced the tracer uptake in A,,R-rich regions in a dose-dependent
manner, indicating that ''C-preladenant PET is suitable to study
AsAR occupancy with A;sR-targeting molecules.
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