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SUMMARY

Multiple sclerosis (MS) is thought to affect more than 2.3 million people worldwide. Current
imaging technologies used for diagnosis and management only allow visualization of
potential lesions in the brain and spine, and cannot definitively determine that any observed
damage is due to MS or other demyelinating disorders. The University of Chicago has
developed an imaging approach using 4-AP, which is FDA approved and already prescribed
to MS patients to improve walking. In addition to demonstrating imaging of demyelinated
regions using radiolabeled 4-AP, the investigators have developed novel derivatives of this
molecule with increased penetrance of the blood-brain barrier that can also be used for
imaging.

KEY RESULTS

Radiography experiments have demonstrated localization of labeled 4-AP and derivatives
to demyelinated areas in a mouse model. Some derivatives have increased penetrance of
the blood-brain barrier as compared to 4-AP. PET imaging experiments to demonstrate
correct localization of labeled 4-AP in non-human primate subjects are currently underway.

ADVANTAGES

= |maging compounds derived
from 4-AP (already FDA control
approved). j

= Utilizes existing equipment
framework (PET imaging).

= Enables definitive visualization
of underlying pathology.

= Some derivatives have
increased metabolic stability
and brain delivery as compared
with 4-AP. ‘ ‘

Uptake of 4-AP in Spinal Cords from Mice

demyelinated
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Left panels represent luxol fast blue staining for myelin; right
panels are radiograph images using 14C labeled 4-AP. The

region indicated with arrows is labeled only in spinal cords
with demyelination.

APPLICATIONS

= |maging of nerve demyelination
associated with multiple
sclerosis and traumatic brain
injury.

TECHNICAL DESCRIPTION

Investigators have shown that radioisotope-labeled 4-AP targets potassium channels
revealed in demyelinated axons, allowing clinicians the ability to visualize demyelinated
areas in the central nervous system. They have gone on to make a series of novel
fluorinated 4-AP derivatives in an effort to improve stability of the compound and
increase penetration through the blood-brain barrier. One of the derivatives, 3-F-4-AP,
has demonstrated superior stability and delivery to the brain and may prove promising
for sensitive imaging of demyelinated axons. The approach is currently being tested in
the PET modality in primates.
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