Evaluation of P-Glycoprotein Modulation of [**F]Fallypride
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Introduction: P-gp is a member of the highly conserved
superfamily of ATP-binding cassette (ABC) transporter
proteins and acts as an active efflux pump for a wide
range of compounds, including a number of drugs and
steroid hormones. P-gp at the BBB thus regulates
intracerebral concentrations and may affect the PET
imaging of ligands that are substrates of this transporter
[1]. Therefore, we examined possible interactions between
P-gp and [*®F]fallypride, which is a routinely used high
affinity ligand to determine the D2-receptor status in vivo

[2].

Experimental: [*®F]fallypride was synthesised as de-
scribed elsewhere [3] and formulated in isotonic saline
solution containing 10% ethanol. 25-30 MBq of the tracer
were then applied to Sprague Dawley rats. Half of them
were treated with the P-gp inhibitor cyclosporine A (50
mg/kg i.p.) 30 min before injection of [*®F]fallypride. In a
second experimental series, P-gp KO (mdrla/b -/-) and
wild type mice, with or without cyclosporine A treatment,
were used in ex vivo biodistribution studies to determine
the brain uptake of [*®F]fallypride.

Results: In Sprague Dawley rats, WPET imaging showed
the same trend in uptake kinetics of [®F]fallypride for
both groups (cf. Figure 1). In the control group, a BP of
13.7 and a SUV of 2.5 at 60 min was observed in the
striatum, while the blockade group gave a BP of 8.7 and a
SUV of 4.2 in the striatum. In the mouse models the
determined brain uptake resulted in 2.62 %ID/g in KO,
2.29 %ID/g in treated and 1.68 %ID/g in untreated wild
type mice.
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Figure 1. Plot of striatal and cerebrellar [**F]Fallypride uptake
for blocked and unblocked Sprague Dawley rats

Conclusions: In the rat model, the treated animals showed
a reduction of the BP compared to the untreated animals,
due to an increased unspecific uptake in the cerebellum
(cf. Figure 2). Besides, generally higher SUVs were found
which result from a global increase of radioactivity in the
brain under blockade conditions. In mice, a similar effect
showed an increasing uptake from wild type to treated and
KO mice. It is assumed that not all P-gp transporters could
be blocked by cyclosporine A, resulting in an additionally
increased uptake in KO mice. These results indicate that
[*®F]fallypride is a substrate of P-gp and therefore its
uptake is modulated by this efflux pump.
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Figure 2: [*®F]Fallypride sum images (0-60 min p.i.) of untreated
(left) and with cyclosporine A treated (right) Sprague Dawley
rats.
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