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Figure 2. Demyelination impairs the transmission 
of action potential along neuronal axons.
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NEURONAL COMMUNICATION

The human brain has around 86 billion neurons. 
These neurons communicate using electrochemical 
signals known as action potentials. Action potentials 
travel along neuronal axons, which are extensions 
of neuronal cells (Figure 1).1 The speed of neuronal 
communication largely depends on the presence of 
an insulating layer around neuronal axons known as 
the myelin sheath.

In some instances, this myelin insulation is destroyed 
due to injury or disease, resulting in interruption of 
neuronal communication. The loss of the myelin 
sheath, referred to as demyelination (Figure 2), 
is a hallmark of several diseases such as multiple 
sclerosis (MS). MS eventually leads to deficits in 
sensory, motor, and/or cognitive functions.3

THE BURDEN OF MULTIPLE SCLEROSIS

MS is a disease with an early onset, affecting people 
between the ages of 20 and 40, the most productive 
years in one’s life. In fact, MS is one of the main 
causes of disability in young adults.4 There has been 
a large increase in the incidence of MS in Kuwait 
and worldwide during the last three decades.5 The 
management of MS disease puts a huge burden 
on family members and the national health care 
system. Therefore, research on myelin repair is 
crucial for developing novel treatments that can 
help individuals affected by MS.

HORMONAL SURGE DURING PREGNANCY 
HELP REVERSE MS

A major factor known to affect the progression of 
MS are steroid hormones. Indeed, variations in 

Figure 1. Action potentials travel at a high speed 
along myelin-insulated neuronal axons.
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the levels of steroid hormones during different 
physiological states have been shown to affect 
the course of MS. In 1998, French neurologist 
Christian Confavreux was the first to document 
that symptoms of MS are halted during pregnancy.6  

Pregnancy is a physiological state during which 
levels of steroid hormones change dramatically. 
Women with MS who become pregnant show a 
decrease in both symptomatic relapses and the 
number of active lesions in the brain, especially 
during the third trimester, when steroid hormone 
levels reach their peak levels.7 This highly suggests 
the involvement of pregnancy-related hormones in 
the recovery of myelin in women with MS (Figure 
3). Identifying which naturally occurring hormone 
promotes myelin recovery during pregnancy offers 
a great promise for those suffering from MS.

ALLOPREGNANOLONE: A POTENTIAL 
TREATMENT FOR DEMYELINATION

Since Confavreux’s intriguing observation of MS 
relief during pregnancy, scientists are investigating 
the impact of different pregnancy-related 
hormones on myelin recovery. Recently, we have 
successfully demonstrated the involvement of a 
specific pregnancy-related steroid hormone, called 
allopregnanolone, in myelin recovery following 
experimental demyelination. 8, 9 Allopregnanolone 
is a metabolite of a major pregnancy hormone, 
progesterone. It increases significantly towards 
the end of pregnancy.10 This increase coincides 
with the maximal improvement in myelin recovery 
following demyelination. Experimentally blocking 
the action of allopregnanolone during pregnancy 

resulted in worsening of the demyelination lesion.8 
These findings indicate a major role of the hormone 
allopregnanolone in the positive effect of pregnancy 
on the recovery of the myelin sheath.

Now the question becomes, can this hormone 
promote myelin recovery outside the context of 
pregnancy? Does it stand on its own as a potential 
therapy for people suffering from MS? These 
questions had to be tested.Ganaxolone: A New 
Avenue for MS Treatment 

GANAXOLONE: A NEW AVENUE FOR MS 
TREATMENT

While allopregnanolone holds a lot of promise as 
a therapeutic agent for demyelination, it comes 
with a minor limitation. Allopregnanolone has low 
bioavailability, meaning that once it is administered, 
it does not stay in the blood for a sufficient time to 
promote myelin recovery.11 Hence, the need for 
a more stable analogue of this hormone became 
crucial. Our search revealed the presence of a 
synthetic analogue of allopregnanolone by the 
name of ganaxolone. Ganaxolone has the same 
chemical structure of allopregnanolone with the 
addition of a 3β-methyl group, which enhances its 
bioavailability without altering its pharmacological 
properties.

Now, can treatment with ganaxolone mimic the 
therapeutic effect of pregnancy on demyelination?

To answer this question, an experimental 
demyelination lesion was induced in the brains 
of female rats. These rats were then treated 
with ganaxolone and investigated thoroughly 
to understand how this hormone affects myelin 
recovery. Remarkably, rats that received ganaxolone 
showed faster recovery of myelin compared to rats 
that did not receive it.

But how does ganaxolone promote recovery exactly?

Interestingly, this hormone promoted the action of 
a type of cells in the brain called microglia. These 
cells clean up the fragments of damaged myelin 
and dead cells in the affected area of the brain. This 
action promotes a more conducive environment for 
successful recovery of the myelin sheath.9

Figure 3. Pregnancy is characterized by a large 
increase in hormone levels, possibly leading to a 
reduction in MS disease activity.
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Ganaxolone also stimulated cells involved in the 
formation of the myelin sheath (i.e. oligodendrocytes) 
to make more myelin, enabling the recovery of the 
damaged myelin sheath. 9

CONCLUDING REMARKS

Ganaxolone was shown to be safe and tolerable in 
human in clinical trials for epilepsy.12 However, there 
are no clinical trials to date to evaluate the efficacy 
of ganaxolone in treating MS. The experimental 
evidence shown here provides a rationale for 
assessing the potential clinical use of Concluding 
remarks Ganaxolone was shown to be safe and 
tolerable in human in clinical trials for epilepsy.12 
However, there are no clinical trials to date to 
evaluate the efficacy of ganaxolone in treating MS. 
The experimental evidence shown here provides a 
rationale for assessing the potential clinical use of 
ganaxolone in demyelinating diseases like MS.
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Figure 4: Ganaxolone enhances myelin recovery by 
promoting microglia debris clearance and speeding 
up myelin formation by oligodendrocytes.


