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ALS is a neurodegenerative disease characterized by degenera-
tion of the pyramidal neurons in the motor cortex (upper motor
neuron) and the motor neurons in the brain stem motor nuclei and
spinal cord anterior horn (lower motor neuron). The result is pro-
gressive and unrelenting weakness with the patient's demise by

respiratory failure in a few years.

Riluzole and Endaravone are the only two FDA drugs approved
to treat ALS with a modest effect on survival. Riluzole was first
approved two decades ago and several trials and evidence-based
medicine showed minimal, but consistent protective effect in sur-
vival (advantage of 3 months) [1]. Last year, Endaravone, a free
radical scavenger, was also approved to treat early-stage ALS. But,
showed no benefit in advanced ALS [2].

Riluzole has multiple effects in the central nervous system. This
includes blocking of sodium channels, activation of G-proteins, in-
hibition of the P2X7 purine receptor expression, reduction of glu-
tamate neurotransmission, and enhancement on the production of
trophic factors necessary for motor neurons survival by astrocytes

and other glia cells [3,4].

A recent publication showed additional effects of riluzole on

trophic factors production both in vitro and in vivo [5]. Short-term

A: Intermittent Riluzole Therapy

administration of riluzole stimulated the production of trophic fac-
tors, whereas long-term administration blocked the enhanced pro-
duction and even inhibited the production of trophic factors. Until
recently the small protective effect of riluzole was attribute exclu-
sively to low bioavailability of the drug in the spinal cord. However,
these results provide an alternative explanation suggesting that the
poor therapeutic activity of riluzole could be caused by opposite
acute and chronic affects. If this interpretation is correct, there is
the possibility that intermittent riluzole administration could have
better therapeutic effects compared with the continuous treat-

ment.

Motor neurons survival in vitro increases when incubated with
a media previously conditioned by astrocytes or Schwann cells
treated with riluzole compared to motor neurons treated with an
unconditioned media. This beneficial effect on survival was medi-
ated by trophic factors produced by astrocytes and Schwann tro-
phic factors. The protective effect was lost by incubation of the
conditioned media with antibodies against cardiotrophin-1 (CT1),
brain-derived neurotrophic factors (BDNF), and glial-derived neu-
rotrophic factor (GDNF). The study also shows that the protective
effect of the conditioned media on motor neuron survival was also
decreased after long-term incubation of the glial cultures with rilu-
zole (Figure 1).

B: Continuous Riluzole therapy

Figure 1
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In addition, increment in trophic factors especially CT1 protein
and messenger RNA was reported in the spinal cord and sciatic
nerve of mice treated with riluzole in the drinking water for up
to 15 days. Chronic riluzole treatment not only eliminated the
increase in the production of trophic factors, but also decreased
the concentration to levels below the untreated controls for some
trophic factors. The alternating on-off treatment of mice with rilu-
zole reversed the inhibitory the long-term inhibitory effects of the
drugs on the content of trophic factors. In fact, the CT1 levels in
the spinal cord remained elevated as compared to the untreated
control and animals that received continuous administration of
riluzole for the same period. However, the effects depend on the

protocol of administration, and the trophic factor investigated.

This study reveals that trophic factors such as CT-1, BDNE and
GDNF mediate the beneficial effect of riluzole on survival in vitro.
However, riluzole stimulatory effect on trophic factor production
by glial cells only occurs by short-term incubation with the drug.
In contrast, long-term incubation with riluzole abolishes the en-
hanced production of trophic factors. These effects opposite ef-
fects on the production of trophic factors are observed also after
acute and chronic administration of riluzole to mice, which are not
due to desensitization to the drug because of the reduction trophic
factors levels below control indicate an inhibitory effect. However,
alternating on and off administration of riluzole to riluzole kept el-
evated the CT1 and prevents the inhibition of the trophic factors in
the spinal cord. These results also demonstrated that riluzole has
complex effects on the regulation of protein synthesis, which might
be an important component of the therapeutic effect of the drug.
Although further investigation is necessary, these results suggest
that intermittent treatment with riluzole could be more beneficial

than its continuous administration.

Bibliography

1. Brown RH and AL-Chalabi A. “Amyotophic Lateral Sclerosis”.
The New England Journal of Medicine 377 (2017): 162-172.

2. Tanaka M, et al. “A 24-week, Phase III, double blind, parallel-
group study of Endaravone (MCI-186) for the treatment of
Amyotophic Lateral Sclerosis (ALS). (P3.189)". Neurology 86
(2016).

3. Double A. “The pharmacology and mechanism of action rilu-
zole”. Neurology 47 (1996): S233-S241.

13

4. Bellingham MC. “A review of the neural mechanisms of action

and clinical efficiency of riluzole in treating amyotrophic lat-
eral sclerosis: what have we learned in the last decade?” CNS
Neuroscience and Therapeutics 17.1 (2011): 4-31.

5. Dennys CN,, et al. “Chronic inhibitory effect of riluzole on tro-

phic factor production”. Experimental Neurology 271 (2015):
301-307.

Volume 1 Issue 1 October 2018
© All rights arereserved by Fabian H Rossi., et al.

Citation: Fabian H Rossi., et al. “Two Decades of Riluzole Showed No Clear Benefit on ALS: Case Close, or Isn’t? Clinical Implication of Basic Neuroscience

Research”. Acta Scientific Neurology 1.1 (2018): 12-13.


https://www.ncbi.nlm.nih.gov/pubmed/28700839
https://www.ncbi.nlm.nih.gov/pubmed/28700839
http://n.neurology.org/content/86/16_Supplement/P3.189
http://n.neurology.org/content/86/16_Supplement/P3.189
http://n.neurology.org/content/86/16_Supplement/P3.189
http://n.neurology.org/content/86/16_Supplement/P3.189
https://www.ncbi.nlm.nih.gov/pubmed/8959995
https://www.ncbi.nlm.nih.gov/pubmed/8959995
https://www.ncbi.nlm.nih.gov/pubmed/20236142
https://www.ncbi.nlm.nih.gov/pubmed/20236142
https://www.ncbi.nlm.nih.gov/pubmed/20236142
https://www.ncbi.nlm.nih.gov/pubmed/20236142
https://www.ncbi.nlm.nih.gov/pubmed/26071088
https://www.ncbi.nlm.nih.gov/pubmed/26071088
https://www.ncbi.nlm.nih.gov/pubmed/26071088

	_GoBack
	_GoBack

