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Background
[PubMed]

Phosphodiesterases (PDEs) are composed of at least 11 families of enzymes that hydrolyze cyclic 3°,5"-
adenosine monophosphate (cAMP) and/or cyclic 3°,5"-guanosine monophosphate (cGMP) to the
corresponding inactive 5'-AMP and 5’-GMP, respectively (1, 2). These second-messenger cyclic nucleotides are
formed in response to stimuli (such as hormones, neurotransmitters, and cytokines) to regulate cellular
functions. PDEs are essential in the termination of cellular responses via their degradation of cyclic nucleotides.
PDE type-10A (PDE10A) is a dual-specificity PDE that can act on both cAMP and cGMP (3). PDE10A is found
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mainly in the brain (striatum) and testes, with low concentrations in other tissues (4). PDE10A may play a role
in the regulation of glutamatergic and dopaminergic functions in neurons (5, 6). PDE10A inhibitors have been
studied in the treatment of neuropsychiatric disorders such as schizophrenia, Huntington’s disease, Parkinson’s
disease, obsessive-compulsive disorder, and addiction (7-11).

1-(3,4-Dimethoxybenzyl)-6,7-dimethoxyisoquinoline (papaverine) has been found to be a specific inhibitor of
PDE10A with 50% inhibition concentration (IC5q) values of 36 nM for PDE10A, 1,300 nM for PDE3A, and 320
nM for PDE4D (9). 1-(3-[11C]Methoxy—4-methoxybenzyl)-6,7-dimethoxyisoquinoline ([ 1C]Papaverine)has
been evaluated as a positron emission tomography (12) agent for the non-invasive study of PDE10A in the brain
in rats and monkeys (13). However, the results of these studies indicated that the rapid brain clearance of the
tracer limits its utility as a PET agent for in vivo measurements of PDE10A. In this chapter, 2-{4-[-pyridin-4-
yl-l-(2-[18F]ﬂuoro-ethyl)-1H -pyrazol-3-yl]-phenoxymethyl}-quinoline ([18F]JNJ4151047) was found to be a
selective inhibitor of PED10A (>1,000-fold better selectivity than the other nine PDE subtypes) with an ICs(
value of 0.5 nM for PDE10A (14). [18F]JNJ4151047 has been evaluated in rats and PED10A-knockout mice for
in vivo brain imaging of PED10A activity.

Related Resource Links:

o Chapters in MICAD (PDE)
+ Gene information in NCBI (PDE10A)
o Articles in Online Mendelian Inheritance in Man (OMIM) (PDE10A)

Synthesis
[PubMed]
The synthesis of [18F]JNJ4151047 was not reported.

In Vitro Studies: Testing in Cells and Tissues
[PubMed]

[MAtE]JNJ4151047 was found to be a selective inhibitor of PED10A (>1,000-fold greater inhibition than PDE1B1,
PDE2A, PDE3A, PDE4D3, PDE5A3, PDE6, PDE7A, PDE8A1, and PDE9A) with an ICs( value of 0.5 nM for rat
PDE10A (14). ["3F]JNJ4151047 exhibited a measured log D7 4 lipophilicity value of 4.7.

Animal Studies

Rodents
[PubMed]

Ex vivo biodistribution studies in normal rats (n = 3/group) showed high initial accumulation of radioactivity in
the liver at 2 min after injection of [18F]JNJ4151047 (41.1% injected dose (ID)/g), followed by the intestines
(9.4% ID/g), kidney (6.9% ID/g), and lung (2.4% ID/g) (14). [18F]JNJ4151047 accumulation in the brain was
0.447% ID/g at 5 min, 0.266% ID/g at 30 min, and 0.257% ID/g at 60 min after injection. Radioactivity in the
liver, stomach, and intestines increased in the later time points, whereas other tissues showed rapid washout. The
regional brain accumulation at 60 min after injection was highest in the striatum (2.6% ID/g) and lowest in the
cerebellum (0.4% ID/g), as predicted by the density of PDE10A enzymes. The blood concentration was 0.3%
ID/g. There was ~73% of intact [18F]JNJ4151047 in the plasma at 60 min after injection, with one major
radioactive hydrophilic metabolite. In the brain, 95% of [18F]JNJ4151047 was intact at 30 min after injection. No
blocking studies were performed.
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Celen et al. (14) performed dynamic PET studies of the brain in normal rats with high radioactivity in the
striatum and only background radioactivity in the cortex and cerebellum at 20-60 min after injection of
[18F]JNJ4151047. A maximum striatum/cerebellum ratio of 2.9 was observed at 32 min after injection.
Pretreatment (60 min) with PED10A inhibitors (TP-10 and MP-10, 5 mg/kg) or JNJ4151047 (2.5 mg/kg)
reduced the striatum/cerebellum ratio to <1.4. A displacement study with MP-10 (3 mg/kg) at 32 min after
[18F]INJ4151047 injection reduced the striatum/cerebellum ratio to 1.0 at 60 min after injection. Imaging
studies in PDE10A-knockout and wild-type mice exhibited a high uptake in the striatum of the wild-type mice
but not in the knockout mice. Ex vivo autoradiography of brain sections showed that the radioactivity in the
striatum of the wild-type mice at 75 min after injection was 22.5-fold higher than that in the striatum of the
knockout mice at the same time point. Hence, there was specific accumulation of [18F]JNJ4151047 in the
striatum.

Other Non-Primate Mammals
[PubMed]

No publication is currently available.

Non-Human Primates
[PubMed]

No publication is currently available.

Human Studies
[PubMed]

No publication is currently available.
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