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EDITORIAL

Estrogens: possible protection against 
Amyotrophic Lateral Sclerosis?
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Amyotrophic Lateral Sclerosis (ALS) is a neuro-
degenerative disease characterized by progressive 
degeneration of upper and lower motor neurons in 
the motor cortex and spinal cord 1,2.. It can be spo-
radic, which corresponds to 90% of cases, or familial, 
mostly autosomal dominant, corresponding to 10% of 
cases. The disease’s initial symptoms are local mus-
cle weakness, progressing to rigidity and paralysis, 
also involving swallowing, diaphragm, which lead 
patients to death in 2 to 5 years due to respiratory 
failure 1,2.

In both etiology and physiopathogeny, there are 
reports of the influence of sex steroids. Epidemiolog-
ically, the disease’s onset is later in women, around 
their 70 years, while in men approximately with 55 
years 1-4.

In fact, gender and age exert a great influence on 
the risk of developing ALS, where the proportion be-

tween men and women would be between 4:1 in the 
period between 30 and 50 years of age. With the ag-
ing process and hypoestrogenism, this difference be-
tween the sexes decays to a ratio of 1:1 after age 65, 
leading to the idea that sex hormones can participate 
in onset, evolution, as well as intensity 1.

Due to aging-related changes, both estrogen syn-
thesis and the expression of its receptors may differ 
based on cell and tissue types, an important aspect 
to understand the roles of cellular and tissue-specific 
hormonal synthesis to diseases that have being relat-
ed to age 5,6.

The brain is a tissue responsive to the sexual hor-
mone, and therefore affected by the drastic fall of 
estrogenic synthesis in menopause, a fact already as-
sociated with numerous affections, among these cog-
nitive diseases such as Alzheimer’s and other demen-
tias, as well as recent studies pointing out to a possible 
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relation of the sexual hormones with the ALS, where 
estrogens would possibly act as a neuroprotector 5,6.

There is evidence suggesting that the concentra-
tion of some specific hormones, such as estrogens 
and progesterone, or the expression of their recep-
tors, may play an important role on the prevalence, 
progression, and survival of those patients 1,5.

This reality changes in terms of hormone replace-
ment therapy, mainly estrogens, which do not have 
positive effects in postmenopausal women as in ALS. 
Also, the survival period will not change. It may be 
questioned that after neuronal damage, there is no 
therapy that can reverse the process 1.

There are other differences between the genres, 
among which, the clinical form: in men, the most fre-
quent is in the upper limbs, whereas in women, the 
bulbar form is the predominant one. Another import-
ant factor is the possible increase in the risk of ALS 
for women who presented late menarche and early 
menopause 3.

There are some possible protective actions for es-
tradiol (E2), such as the direct promotion of cell sur-
vival, preventing cell death by acting directly on the 
cascade of the apoptosis process. Estradiol is respon-
sible for controlling the differentiation and plasticity 
of different neuronal populations in brain develop-
ment, such as potentiating neurogenesis, modulat-
ing synaptogenesis and, finally, influencing axonal 
budding 5,6. E2 also regulates neurotransmitter activ-

ity and their receptors among different populations 
of neurons. Therefore, it would have positive effects 
on neurological preservation, as long as the damage 
was not intense 5.6.

Other estrone protective actions would be the an-
tioxidant action, removing reactive oxygen species, 
and anti-inflammatory, where it would act to dimin-
ish the production of TNF-α, IL-1β and IL-6 1. On the 
other hand, inflammatory processes in the central 
nervous system would stimulate the production of 
inflammatory mediators in response to estrogen: 
cytokines (produced mainly by glial cells), stimulate 
the immune system and can induce the death of neu-
rons. This fact could explain why the hormone thera-
py did not improve ALS after its onset 1,6.

The mechanisms by which estrogen would exer-
cise its protective action and benefit on the neuro-
logical system have not been fully known, but their 
action may be preventive, i.e, it would have no effect 
when the neurological disease, such as ALS, is al-
ready installed, and may even worsen it. In addition, 
progesterone in hormone therapy has negative ac-
tion of motor plate, which would also be a negative 
influence on ALS 6.

Finally, postmenopausal hormone replacement 
therapy could improve connection and neurological 
protection when prescribed early, but belatedly, it 
would not have benefits over established degenera-
tive diseases such as ALS 1,5,6.
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