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Editorial

The coronavirus that causes Covid-19 could infect the central
nervous system like other coronaviruses. Is this related to the cases
of anosmia reported by doctors among infected people?
The more than 340,000 people suffering from Covid-19 complain
of a triad of symptoms typical of infection: fever, cough, and
difficulty breathing [1]. But some also complain of rarer ailments
like headaches, nausea and vomiting. These symptoms are usually
associated with a neurological condition. Are they witnessing the
invasion by the coronavirus responsible for Covid-19 of the central
nervous system?

Coronavirus Neurotropism

Although coronaviruses are essentially respiratory viruses,
several studies show their ability to also infect the central nervous
system and cause neurological disorders [2]. The neurotropism
of coronaviruses is known, in particular for the beta-coronavirus
family to which SARS-CoV, MERS-CoV and SARS-CoV-2
belong, which is currently spreading. Neurons in the central
nervous system are often the cell targeted by the virus that causes
their degeneration. HEV 67N, a porcine coronavirus, is the first
to be identified in the brains of pigs. There is 91% homology
between this strain and a human beta-coronavirus, HCoV-OC43,
responsible for the common cold [8-10]. The path taken by
coronaviruses is not precisely known, but it seems that viruses
use synaptic pathways to pass from the cardiorespiratory center
to the spinal cord. The mechanoreceptors and chemoreceptors of
peripheral nerve endings that are in the lower respiratory tract are
said to be the gateway through which the virus enters the central
nervous system [3]. The neurological symptoms of Covid-19 only
affect a minority of people: 8% suffer from headaches and 1%
from nausea and vomiting. In contrast, a study of 240 patients with
Covid-19 describes neurological manifestations such as loss of
consciousness and acute cerebrovascular disorders in 88% of the
severe cases studied [4].
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An Explanation for The Anosmia?

In recent days, doctors have reported that a minority of patients
complain of anosmia. It is a loss of smell often associated with a
loss of taste (ageusia). Anosmia can be caused by damage to the
olfactory nerve, the first cranial nerve that connects the nasal fossa
with the olfactory bulb located at the base of the brain. When the
attack is neurological, anosmia can be constant [5]. In the case of
Covid-19, is anosmia the witness of the invasion of the virus of the
central nervous system?
Not necessarily. Anosmia is a very common symptom in respiratory
diseases like rhinitis or the common cold. In this case, it is not the
olfactory nerve that is involved but a lack of permeability of the
nasal cavities, the nose in short, which prevents odors from reaching
the olfactory receptors. The anosmia is then generally transient [6].
The virus has not yet been observed in the brainstem of patients,
as was the case in tests carried out in mice with MERS-CoV and
SARS-CoV. The neurotropism of SARS-CoV-2, responsible for
Covid-19, is for the moment only a guess and scientific data is
lacking to attest it with certainty. But being aware of this possibility
could have an impact on the care and treatment, which are always
symptomatic of the disease [7]. Covid-19 can have effects on
the brain: stroke, confusion, loss of spatio-temporal landmarks,
memory impairment, loss of taste and smell ... Until now, these
effects seemed temporary. But Australian scientists now fear that
they will cause a series of neurological pathologies in the longer
term [8]. Studies are increasing to better understand how SARSCoV-2 impacts the brains of patients. Covid-19 is responsible for
specific symptoms - breathing difficulties, fever, dry cough. But
neurological signs have also been observed, such as: headaches,
delusions or confusions, cognitive dysfunction, fatigue and of
course, loss of smell (anosmia) and taste. The disease could even
cause strokes [9].

Can The Coronavirus Really Reach the Brain?

It is not impossible. During the SARS epidemic (also caused
by a coronavirus, in 2002), scientists were able to demonstrate
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that particles of the virus could migrate to the brain. In the case
of Middle East respiratory syndrome (another member of the
coronavirus family, responsible for an epidemic in 2012-2017), the
virus was even detected in mice at the neurological level ... without
being present in lungs!
How to Explain This Neurological Damage (Alzheimer disease)?
The hypothesis currently used by researchers is that of the cytokine
storm [10]. In short: faced with the Sars-Cov-2 infection, the body
would trigger a disproportionate defense reaction: too extreme, it
could lead to “overheating” of the brain ... and specific neurological
symptoms [3, 4]. Sometimes “the virus attacks the brain, although
it has not been demonstrated today”, sometimes there is irritation
of the brain “by” crossing the virus of the bone barrier between
nasal cavity and brain “and finally it can there may be “changes in
cerebrovascular circulation” [11]. Beyond the coronavirus, mental
confusion, disorientation, abnormal agitation, vertigo that does not
“pass”, convulsions or even nerve pain (tingling, electric shocks
...) can betray the presence of meningitis or even a stroke [6, 7].
This fear is based on the memory of a previous epidemic, that of
the Spanish flu in 1918/1919. As a result, many cases of lethargic
encephalitis appeared. And this viral infection had left as a sequel,
in a very large percentage of affected patients, serious disorders,
very similar to those of Parkinson’s disease (post-encephalitic
Parkinsonism).8Since the Spanish flu epidemic, no virus has
appeared that attacks the brain in this way. Moreover, most
Parkinson’s patients suffer from a degenerative disease, the origin
of which is not a virus but a process of degeneration [6].
What is the relationship between Parkinson’s and Covid-19?
Parkinson’s disease consists of damage and progressive
disappearance of neurons that release dopamine. Secondary
(or atypical) Parkinsonism is due to a blocking mechanism or a
disturbance in the action of dopamine in the basal ganglia. When the
body defends itself against SARS-CoV-2, it causes inflammation
in the brain. This could, in the long term, be responsible for this
blockade of dopamine, or more generally for neurodegenerative
diseases, as was the case in 1920. A first case of this type could
have been detected in Israel. But for now, nothing has been
formally confirmed.11Finally, the researchers give the potential
long-term neurological consequences of COVID-19. If they have
no proof, however, they ask that urgent measures be taken to have
more precise diagnostic tools allowing the early identification of

neurodegeneration.
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