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SARS-COV-2 (COVID-19) has neurotropic and neuroinvasive

properties
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Now, we know that the first report of Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2)
was in December 2019 in Wuhan, China. In January, the existence of a disease caused by a virus with
respiratory tropism for humans was announced, and in February it was already named SARS-Cov-2. The
World Health Organization (WHO) 1 gave it the name of COVID-19, on February 11. One month later,
WHO declared that the disease caused by this virus was already a pandemic (WHO, 2020)1. The virus
started in China, then affected other Asian countries such as Japan, South Korea, etc., and later spread to
Europe, then America.

As this pandemic progresses, the reports of this six-month period show that this SARS-CoV-2 coronavirus not
only targets the respiratory system, its effect on the cardiovascular, digestive, and renal apparatus has also
been described. In addition, recent reports have described a set of neurological symptoms 2-4. Furthermore,
the presence of this virus in the neurons and the capillary endothelium of the frontal cortex was seen in
a patient who died of SARS-CoV-24. Moreover, other reports have shown its presence in the brainstem
and in the cerebrospinal fluid (CSF) of other patients with SARS-CoV-2 5-6. Recent reports suggested
that the cells with the expression of the angiotensin-converting enzyme 2 (ACE-2) may be a target for this
coronavirus, since ACE 2 is a suggested cellular receptor for this coronavirus 4,7-8. Interestingly, various
reports have demonstrated the presence of ACE-2, in both neurons and glial cells 7,9-11. Consequently, the
evidence suggests that central nervous system (CNS) may be a target organ for this virus. It is known
that the presence of this virus is responsible for the inflammatory process, which causes damage not only
at the pulmonary level, but also at the cardiovascular, renal, and digestive system levels. All of these
structures have a great regenerative capacity and thus reduce the damage in the long term. However, an
inflammatory process at the CNS level could leave sequelae that, with age, could favor the early appearance
of neurodegenerative processes, such as Alzheimer’s disease, Parkinson’s disease, vascular type dementia,
multiple sclerosis etc., 12-13. Consequently, preventive measures should be taken to avoid the CNS from
suffering future damage.

Autopsy of patients with COVID-19 has shown that the brain tissue is hyperemic, edematous, and has
degenerated neurons 2,7. However, it is necessary to know the percentage of cases in which there were
changes in the nervous tissue caused by SARS-CoV-2, the types of modifications and the CNS regions most
affected by COVID\sout-19. Data can help us know the impact on the brain tissue of this viral infection.
In addition to supporting the neuroinvasive effect on the CNS and peripheral nervous system (PNS) of this
coronavirus, there are the reported cases of meningitis, encephalitis, and Guillain-Barré syndrome associated
with SARS-CoV-2 7,14-17.

The clinical picture of SARS-CoV-2 is very wide, with symptoms and signs that involve the respiratory,
cardiovascular, renal, digestive, and hepatic systems. However, there are also symptoms in which the CNS
and PNS could be involved 2,3. Neurological manifestations have been classified as non-specific and specific
by various authors2,15,18-20. Among the non-specific ones are headache, fatigue, dyspnea, etc. While the
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specific ones imply clear CNS or PNS affection data, such as loss of smell and reduction of taste and vision,
neural pain, epileptic seizures, acute cerebrovascular disease, and deterioration of the state of consciousness
have also been reported3,14,15,17,19,20.

The way in which the SARS-CoV-2 can reach neurons and glial cells is through the blood crossing the blood-
brain barrier or by retrograde transport through peripheral nerves. There is evidence for both hypotheses.
At the beginning of the disease, patients with COVID-19 may have alterations or loss of smell and taste,
probably because the virus may damage this pathway, which has been reported to recover, in some cases
at the end of the disease and in others up to several weeks after the patient recovered 20. The virus can
pass through the olfactory pathway, which enters the brain through the cribiform plate (transcribial route)
5,7,21. This route has been reported for other viruses, including SARS-CoV7,18,22. In addition, various reports
have detected various viruses with respiratory tropism, including some coronaviruses, can reach the brain by
retrograde transport, due to their neurotropic properties 5,7,21,22.

Moreover, there is a percentage of patients who enter the ICU and require ventilatory assistance, since they
do not breathe spontaneously7,21,23. Consequently, it is necessary to study whether this effect of COVID-19
is due to direct action on lung tissue or due to its neurotoxicity at the level of the brainstem, by affecting
the respiratory center, which responds to changes in blood pH and CO2 levels 24.

In summary, more studies are required to obtain additional information on the neurotoxic effects of COVID-
19. However, with the aforementioned data, we can suggest that this coronavirus has neurotropic properties
with neuroinvasive activity, which should be investigated, looking for therapeutic tools to reduce the damage
that could be left at the nervous tissue level.
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