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Why does COVID-19 affect the sense
of smell?

Richard Béliveau
Translated from Le Journal de Montréal, June 7th, 2021

Loss of smell is a symptom commonly seen in people affected by
COVID-19. According to a recent study, this strange
phenomenon is caused by the direct infection of olfactory
neurons by the coronavirus.

Although COVID-19 is first and foremost a respiratory disease, many
patients have atypical symptoms, which are generally not seen with other
viruses that cause this type of infection. Among these, one of the most
curious is undoubtedly the loss of smell (anosmia) which develops in a
high proportion of patients infected with the coronavirus and which is now
considered one of the main symptoms of the disease.

INFECTED NEURONS

Odor detection uses specialized neurons present in a layer of cells
(epithelium) located in the lining of the upper respiratory tract. When
inhaling air, the scent molecules interact with receptors present in the cilia
of these neurons, which triggers the propagation of a nerve signal and the
stimulation of a region of the brain (the olfactory bulb) where the nature of
the smell will be interpreted.

To better understand the phenomena responsible for the anosmia caused by
SARS-CoV-2, a team of researchers from the Institut Pasteur studied in
detail the alterations in the olfactory epithelium of patients who had
contracted COVID-19 and had completely lost sense of smell following
infection (1).

They observed that the damage caused by the virus was much greater than
expected, with the presence of numerous viral particles in the sensory
neurons, the recruitment of inflammatory cells in the mucosa and the cell
death of many neurons by the process of apoptosis. It therefore appears
that, in the most severe cases, the loss of smell is caused by a direct attack
of the virus on the olfactory neurons, which ultimately leads to the death of
these cells and the shutdown of the nerve signal responsible for odor
detection.

This phenomenon is also thought to be responsible for the problems of
smell that continue to affect some patients several months after recovering
from COVID-19. The researchers detected in these people the presence of
the virus in neuronal cells as well as inflammation of the olfactory
epithelium, which suggests that the post-COVID-19 sequelae are not due
to a permanent loss of smell, but rather to the residual presence of the virus
in the olfactory neurons.

FRONT DOOR

Another characteristic of olfactory neurons is that they are in direct contact
with both the respiratory system and the nervous system, suggesting that
infection of these neurons could serve as the virus' gateway to the brain.

This is exactly what the researchers observed in an animal model
(hamster): not only does exposure of the animals cause infection of the
olfactory neurons, but the virus also succeeds in reaching the olfactory
bulb and other structures of the brain, thereby generating a very strong
inflammatory response in the brain.

This phenomenon could explain why some patients infected with the virus
develop psychological (anxiety, depression) or neurological (cognitive
decline) problems. Clearly, this coronavirus still has many surprises in
store for us. Learning from your enemies is the art of winning a war!
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