INRA@  ansesi}

pational health & safe

Inv&sﬂ‘.jafe eva./uare, protect

Press release — 8 July 2020

Loss of sense of smell: SARS-CoV-2 does not seem to infect
the olfactory nerves

Anosmia - or loss of sense of smell — is one of the symptoms commonly encountered in
COVID-19 patients, and healthcare personnel include this parameter when diagnosing
patients infected with SARS-CoV-2. Very recent studies! have put forward the hypothesis
that the virus infects the olfactory nerves in the nose. However, INRAE researchers, working
closely with ANSES, have shown with an experimental hamster model that the virus infects
other cells of the nasal mucosa, but not the olfactory nerves. Their work was published on
3 July in the journal Brain, Behaviour, and Immunity.

Loss of sense of smell is one of the most common symptoms of a SARS-CoV-2 infection. Although rarer
in the case of respiratory viruses such as influenza, this type of symptom is in fact well known and is
related to the ability of these viruses to infect olfactory neurons. These neurons are exposed to the
environment and connect directly to the central nervous system (CNS). A virus capable of infecting
them could therefore find it easier to pass into the CNS through this "olfactory pathway". Many
patients have neurological symptoms, especially in the most severe cases of COVID-19, suggesting that
SARS-CoV-2 may invade the CNS. In this context, it is important to understand the interactions between
olfactory neurons and this virus.

SARS-CoV-2 enters cells through a specific receptor called ACE2. The olfactory neurons in the nose are
surrounded by supporting cells known as sustentacular cells that have this specific ACE2 receptor,
while the neurons themselves do not express it. The researchers showed that in hamsters, SARS-CoV-2
massively infected these sustentacular cells but not the olfactory neurons. They found that in addition
to the infection of the supporting cells, there was desquamation of the nasal mucosa, which could
explain this loss of the sense of smell. Indeed, this desquamation led to a loss of the olfactory neurons
responsible for detecting odours. If this mechanism in infected hamsters also occurs in humans, it could
be the cause of the observed anosmia and may prevent the virus from entering the CNS via the
olfactory pathway as recently suggested?.

Fortunately, the nasal mucosa is able to regenerate itself throughout life thanks to pluripotent cells3.
In their experiments, the researchers observed a 50% recovery of the initial structure of the nasal
mucosa, 14 days after the onset of infection.
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3 Cells capable of dividing throughout an individual's lifetime in order to renew different types of cells,
including the olfactory epithelium with its neurons and sustentacular cells.
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INRAE, the French National Research Institute for Agriculture, Food and the Environment, is a major player in
research and innovation. It was created on 1 January 2020. A targeted research institute resulting from the
merger between INRA and IRSTEA, INRAE brings together a community of nearly 12,000 people, with 268
research, support and experimental units located in 18 centres throughout France. The institute is one of the
world's leading research organisations in agricultural, food, plant and animal sciences, and ranks 11th in the
world in ecology and environment. It is the world's leading research organisation specialising in the
"agriculture-food-environment" complex. INRAE's ambition is to be a key player in the transitions needed to
address society's greatest global challenges. In the face of population growth, climate change, resource scarcity
and biodiversity decline, the institute is building solutions for versatile agriculture, quality food and sustainable
management of resources and ecosystems.
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ANSES, the French Agency for Food, Environmental and Occupational Health & Safety, provides public decision-
makers with the scientific benchmarks needed to protect humans and the environment against health risks. It
studies, assesses and monitors all the chemical, microbiological and physical risks to which humans, animals and
plants are exposed, thereby helping the public authorities take the necessary measures, including in the event
of a health crisis. It issues marketing authorisations for veterinary medicinal products, plant protection products
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and biocides. A national agency working in the public interest, ANSES comes under the responsibility of the
French Ministries of Health, the Environment, Agriculture, Labour and Consumer Affairs.
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