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Androgenic hormones could help treat
multiple sclerosis, study finds

30 January 2013

Testosterone and its derivatives could constitute
an efficient treatment against myelin diseases such
as multiple sclerosis, reveals a study by
researchers from the Laboratoire d'Imagerie et de
Neurosciences Cognitives. Myelin composes the
sheaths that protect the nerve fibers and allow the
speed of nerve impulses to be increased. A deficit
in the production of myelin or its destruction cause
serious illnesses for which there is no curative
treatment. The researchers have shown that in
mice brains whose nerve fibers have been
demyelinated, testosterone and a synthetic analog
induce the regeneration of oligodendrocytes, the
cells responsible for myelination, and that they
stimulate remyelination. This work is published on
January in the journal Brain.

Multiple sclerosis (MS) is a degenerative disease
of myelin, which is accompanied by severe
inflammation of the central nervous system.
Affecting around 80,000 people in France, it is
characterized by motor and vision disorders and by
neurological impairments such as elocution
difficulties. MS is also known to have a hormonal
component. In fact, women are twice as
susceptible as men, even though the prognosis is
less good for males. In addition, it has been
observed that pregnant women suffering from MS
do better during pregnancy when their hormone
levels are high. The team headed by Dr Said
Ghandour had already demonstrated the protective
effect of testosterone on oligodendrocytes (the
cells responsible for myelination).

For this study, the researchers firstly induced
chronic demyelination of the nerve fibers in the
brain of mice. To do this, they added cuprizone, a
molecule that sequesters copper, to their diet. The
mice then exhibited chronic demyelination,
analogous to that observed during the progressive
phase of MS. They were then treated with
testosterone for 6 to 9 weeks. As a result, their
nerve fibers were once again myelinated and their
symptoms were remarkably alleviated. The same

effects were obtained using a synthetic testosterone

analogue, 7-alpha-methyl-19-nortestosterone
(MENT).

The researchers then showed that these androgens
bring about the transformation of neural stem cells
into oligodendrocytes and promote the synthesis of
myelin by oligodendrocytes, thus maintaining the
integrity of the nerve fibers. They then repeated the
experiment, but this time using two transgenic
mouse strains: one with a mutated androgen
receptor and the other with a receptor that had
been selectively inactivated in the central nervous
system. In these androgen-insensitive mice,
testosterone did not stimulate remyelination of the
nerve fibers.

These results identify the androgen receptor as a
promising therapeutic target for treating diseases
such as MS. They open the way to the use of
androgens-including that of testosterone analogues
such as MENT, which is well tolerated in humans-to
promote the regeneration of myelin. Further work
will focus on the possibility of using testosterone
blood levels as biomarkers to evaluate the
progression of demyelinating diseases.

More information: Hussain, R. et al. The neural
androgen receptor: a therapeutic target for myelin
repair in chronic demyelination, Brain, January
2013. Volume 136(1): pages 132-146.
doi:10.1093/brain/aws284
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