
More collaboration needed
between drug development
and imaging communities ▼▼

The recent article in Drug Discovery
Today by Aboagye et al.1 nicely
summarized the capabilities of positron-
emission tomography (PET) that make it
a unique tool for drug development.
This review of the application of PET to
in vivo pharmacokinetics and
pharmacodynamics comes from a group
that has pioneered the use of PET in the
evaluation of new drugs. The Aboagye
review provides several examples of how
PET imaging can enhance the drug
development process and should give
the reader a great deal of enthusiasm for
the potential that PET imaging holds for
pharmaceutical scientists.

PET is quickly gaining favor as a
clinical tool in the US, Europe and Japan.
As a result, the number of PET imaging
centers is rapidly increasing around the
world. However, current PET imaging
studies performed as routine clinical
procedures take advantage of only a
relatively small proportion of what PET
has to offer. Routine clinical PET studies
only use a small subset of the PET
radiotracers described by Aboagye.
Other than the most frequently used
compound – the glucose analog [F-18]-
fluorodeoxyglucose (FDG) – and tracers

to measure cardiac and cerebral blood
flow, the radiopharmaceuticals labeled
as ‘clinical’ in the Aboagye review have
undergone only limited testing in
patients2.

Routine clinical studies are mostly
frequently done for cancer staging3,
with a smaller number of PET
procedures applied to coronary artery
disease, medically intractable epilepsy
and dementia. Clinical studies are
interpreted either qualitatively or using
relatively simple quantitative tracer
uptake measures. Therefore, while many
centers can or will soon be able to
perform clinical PET studies, very few
centers have the capability for
radiopharmaceutical design and testing,
quantitative image analysis with kinetic
modeling, and support for translational
research necessary for the kind of drug
development applications described by
Aboagye and colleagues.

Given expanding capabilities but an
increasing clinical demand, how can we
encourage the type of research required
to make PET more useful for drug
development? First, public and private
sources, including the pharmaceutical
industry, must provide support for
individuals and institutions to design and
test imaging approaches for drug
development. In particular, granting
agencies and corporate R&D
departments need to appreciate the

interdisciplinary nature of this research
and must seek approaches that can
bring together individuals from a wide
range of disciplines, including imaging
sciences, pharmacology, radiochemistry
and applied mathematics. At our
institution, individuals from the
Radiology and Pharmaceutics
Departments recently joined forces to
investigate the use of [C-11]-verapamil
PET to quantify the transport of antiviral
agents by P-glycoprotein.

Secondly, governmental support is
required to assist with the regulatory
issues and testing support structure
needed to bring new PET
radiopharmaceuticals to clinical trials.
Recent efforts by the US National Cancer
Institute in conjunction with the Food
and Drug Administration (FDA) to
support radiopharmaceutical
development4 provide an example of
the type of support that is required to
facilitate the application of PET imaging
to early drug testing.

Finally, we need to take advantage of
recent developments in computer
hardware and software to generate user-
friendly tools for quantitative image
analysis, including kinetic analysis and
parametric imaging5,6. Because current
clinical PET imaging does not include
detailed quantitative image analysis,
commercial tomograph manufacturers
are unlikely to develop such tools
without research support and the
encouragement of the medical
community. Once developed, software
for strong quantitative image analysis
will greatly enhance both research and
clinical studies.

PET has already demonstrated its
unique ability to guide clinical practice
and translational medical research, but
we have just scratched the surface of
what PET imaging can do. Drug
development is one of the areas where
PET might ultimately have its greatest
effect. The drug development and
imaging communities need to join forces
to support this important work. The type
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of review provided by Aboagye and
colleagues is a good early step in this
direction.
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Are drug targets missed due
to lack of physical activity? –
Reply ▲▲

Initial letter: Gurwitz, D. (2001) Drug
Discov. Today 6, 342–343
Response from Brenda Anderson

David Gurwitz provides good
justification for testing drug efficacy in
exercising rodents. He rightfully points
out that the genome is ‘fine-tuned’ for
physical activity, and provides evidence
that exercise influences many systems,
including transmitter systems1–3.

Despite the evidence, the use of
exercising rats might not be appropriate
for all drug testing. Numerous human
conditions and disease states are
associated with reduced levels of activity.

Individuals that develop Alzheimer’s
disease are reported to lead more
sedentary lives prior to disease onset
relative to persons that do not go on to
develop the disease4. Low levels of
physical activity are associated with
bouts of depression, and activity is
reduced with age. Thus, specific
conditions exist that might be modeled
best with the standard lab cage.

Although it might be true (as Gurwitz
points out) that drug efficacy could be
better detected in exercising rats,
sedentary rats might provide a better
model for the detection of side effects.
Exercise can be neuroprotective against
ischemia5 and epilepsy6–7. Exercising rats
have less oxidative damage in the brain8,
and an increased capacity for oxidative
metabolism in central motor structures9.
Therefore, side effects related to
excitotoxicity could be detected more
easily in sedentary rather than in
exercising rodents.

Strong arguments can be made for
the use of exercise as a standard
laboratory condition. However, the
ultimate choice of animal housing
should depend on the population being
modeled, and the goal of the study.
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