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Promising treatment for Huntington’s disease
soon to be tested clinically

At the Institut Curie, CNRS and Inserm researchers have shown that cysteamine, which is already
used to treat a rare disease called cystinosis, prevents the death of neurons in Huntington’s
disease. Like Alzheimer’s and Parkinson’s, Huntington’s disease, is characterized by the abnormal
death of neurons.

Cysteamine raises neuronal levels of BDNF protein, a trophic factor which is depleted in
Huntington’s disease, and by assaying BDNF in the blood it is possible to evaluate the effect of
treatment. If other studies confirm these results, cysteamine could soon be used to treat
Huntington’s disease, and BDNF could serve as a biomarker of its efficacy.

This study appears in the April 2006 issue of The Journal of Clinical Investigation.

Huntington’s disease is a rare (1 in 10 000 people) neurological condition whose onset occurs between the ages
of 35 and 50. The most striking symptoms are involuntary abnormal movements of the limbs, head and neck.
These are accompanied by mental symptoms (anxiety, irritability, depression) and intellectual deterioration
leading to dementia. Death occurs 15 to 20 years after disease onset as a result of complications (pulmonary
embolism, pneumonia, other infection).

Clinical diagnosis is often difficult and time-consuming because the symptoms are highly variable and easy to
confuse with psychological disorders. It must be confirmed by examination of the brain (by magnetic resonance
imaging) or by genetic testing.

A mutant protein: huntingtin

Huntington’s disease is an autosomal dominant inherited disorder: if one of the two parents carries the
mutant gene, 50% of the offspring will inherit this mutation and one day develop the disease. The IT15 gene
responsible for the disease is located on chromosome 4 and encodes a protein called huntingtin, whose
function is unknown. Normal huntingtin contains repeats of glutamine, an amino acid, but when there are more
than 35 to 40 glutamines, huntingtin is considered to be mutant and induces the death of neurons, thereby
causing the disease. Symptoms appear increasingly early as the number of glutamine repeats increases.

The same type of mutation causes other neurodegenerative diseases, each of which specifically affects different
regions of the brain. In Huntington’s disease, there is progressive loss of neurons of the striatum, a region of
the brain involved in the control of movement.

Thwarting apoptosis of neurons

At the Institut Curie, Frédéric Saudou and Sandrine Humbert' have already shown that brain-derived
neurotrophic factor (BDNF)?, when present in adequate amounts in the striatal neurons, blocks the effect of
mutant huntingtin3. Conversely, when BDNF levels decrease, the disease progresses. In patients with
Huntington’s disease, BDNF levels in the striatal neurons are subnormal.

Under the direction of Frédéric Saudou and Sandrine Humbert, Maria Borell-Pagés has now shown in a mouse
model of Huntington’s disease that cysteamine raises BDNF levels in striatal neurons. Cysteamine stimulates the
secretion of BDNF, which explains its neuroprotective effect in different murine models of the disease.
Cysteamine is already used clinically to treat a rare childhood disease called cystinosis“.

! Frédéric Saudou is Inserm director of research and Sandrine Humbert Inserm research associate in UMR 146 CNRS/Institut Curie.
2 BDNF (brain-derived neurotrophic factor): a growth factor synthesized in the cortex, promotes the survival of certain classes of neurons.
* Huntingtin controls neurotrophic support and survival of neurons by enhancing BDNF vesicular transport along microtubules
L. Gauthier et al. Cell, vol. 118, pp. 127-138, 9 July 2004.
4. Cystinosis is a metabolic disease characterized by abnormal accumulation of cystine, an amino acid, in organs such as the kidney, eye, muscle,
pancreas and brain. Different organs are affected at different ages.
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The present study also demonstrates that BDNF, which can be assayed in blood, can be used as a biomarker.
BDNF levels are decreased in animal models of Huntington’s disease, and are raised by cysteamine. Assay of
BDNF in the blood should therefore enable evaluation of the efficacy of cysteamine treatment. A national,
multicenter clinical trial is scheduled to begin by the end of 2006, and will test the effect of cysteamine and the
value of BDNF as a biomarker in about 100 patients.

If these conclusions are confirmed clinically, cysteamine could become a routine treatment for
Huntington’s disease.

A protein that “releases” BDNF

The nuclei in these two neuronal cells appear blue. The cell on the right has BDNF (green) and clathrin (red), a marker
been treated with cysteamine, and so neuroprotective BDNF is progressively —Of BDNF-containing vesicles, are abundant
secreted from the Golgi apparatus, which appears yellow, and spreads around  in the Golgi apparatus of neurons.

the nucleus within the cytoplasm. This reorganization results in better release of
neuroprotective BDNF. © S. Humbert-F. Saudou/Institut Curie

Anti-rejection drug for treatment of Huntington’s disease

This latest publication completes the recent work of the group of Frédéric Saudou and Sandrine Humbert
(Journal of Neuroscience of 1 February 2006°), who have shown that the molecule FK506, which is already used
clinically to prevent graft rejection, could be used to treat Huntington’s disease.

The work of Frédéric Saudou (Inserm) and his group is funded by the Institut Curie, the Ministry of Research and the
CNRS, and is supported by the Fondation pour la Recherche Médicale (FRM) and the Fondation BNP-Paribas, the
Association pour la Recherche sur le Cancer (ARC), the Association Francgaise contre les Myopathies, the Young
Investigator Programme of the European Molecular Biology Organization (EMBQ), and Provital. The group is a
member of the Réseau Huntington de Langue Frangaise, which is coordinated by Dr. A.C. Bachoud-Lévi and will
provide the setting for the clinical trials.
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> Inhibition of calcineurin by FK506 protects against polyglutamine-huntingtin toxicity through an increase of huntingtin phosphorylation at S421.
R. Pardo et al. J Neurosci. 1 February 2006, vol. 26, p. 1635-1645.
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