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The virus that causes Covid-19 does not infect human brain cells, accord ing to a study pub lished in the journal Cell. The �nd ings will

 
raise hopes that the dam age caused by Sars-CoV-2 might be more super � cial and revers ible than pre vi ously feared.

The study con tra dicts earlier research that sug ges ted the virus infects neur ons in the mem brane that lines the upper recesses of the
nose.
This mem brane, called the olfact ory mucosa, is where the virus �rst lands when it is inhaled. Within it are olfact ory sens ory neur ons
(OSNs), which are respons ible for ini ti at ing smell sen sa tions. They are tightly entwined with a kind of sup port cell called sustentacu lar
cells.
In the new study, Bel gian and Ger man research ers claim that the virus infects sustentacu lar cells but not OSNs. “That is just a crit ical
dis tinc tion,” said the senior author Peter Mom baerts, who dir ects the Max Planck Research Unit for Neuro gen et ics in Frank furt, Ger -
many. “Once you believe that olfact ory neur ons can be infec ted, there is a quick route into the olfact ory bulb and then you’re in the
brain already.”
The olfact ory bulb, at the front of the brain, is where neural input about odours is �rst pro cessed. If the virus pen et rated this struc ture it
could the or et ic ally spread to deeper brain regions where it could do last ing dam age – espe cially since, unlike OSNs, most neur ons are
not regen er ated once lost.
But if the virus only infects the sustentacu lar cells, then the dam age could be less long-last ing.
Both path ways could explain the olfact ory dys func tion that a�icts an estim ated half of all Covid-19 patients. In one in 10 of those, the
loss or change of smell is long-term, per haps per man ent.
Mom baerts says this could be the res ult of sup port for the OSNs break ing down, even if they them selves are not infec ted. They may
func tion below par, or stop func tion ing alto gether, until the sustentacu lar cells regen er ate.
The group has not looked at other neur o lo gical symp toms of Covid-19, such as the fatigue and “brain fog” that accom pany long Covid.
Nobody doubts that the cent ral nervous sys tem is a�ected by the dis ease; the debate con cerns whether these e�ects are due to the virus
infect ing neur ons or some more indir ect mech an ism, such as an in�am mat ory response in the blood irrig at ing the brain – with di� er -
ent implic a tions for pro gnosis and treat ment.
The �nd ings are likely to prove con tro ver sial because of the di�  culty of study ing molecu lar events unfold ing in the moments after
infec tion. Earlier stud ies made use of animal mod els, clusters of neural stem cells grown in a dish, and post mortem tis sue taken from
small num bers of Covid-19 patients. The present study is the largest in Covid-19 patients to date, and it deployed a novel tech nique for
cap tur ing those early events.
Laura Van Ger ven, a neurosur geon at the Cath olic Uni versity of Leuven in Bel gium and another of the paper’s senior authors, adap ted a
form of skull base sur gery to remove tis sue from the olfact ory mucosa and bulb of Covid-19 patients within about an hour of their
death. In 30 of the patients, the research ers were able to detect that the virus was still rep lic at ing – mean ing the patients had died in the
acute, con ta gious phase of the dis ease.
“It is unques tion ably the most thor oughly done bit of work on human post mortem olfact ory Covid tis sue,” said Stu art Firestein, a
neuro bi o lo gist at Columbia Uni versity in New York City.
But Firestein said the res ults did not shed much new light on how Covid-19 causes olfact ory dys func tion. “They do not show any OSNs
as being dam aged or there being fewer of them, or the OSNs near infec ted sustentacu lar cells as being di� er ent in any way from those
not near infec ted cells,” he said.
Debby Van Riel, a vir o lo gist at Erasmus Uni versity in Rot ter dam, the Neth er lands, also praised the study’s rigour, but said the authors’
claim that Sar sCoV-2 does not infect neur ons was “pretty bold”.
In only six of the 30 patients was the virus detect able in the olfact ory mucosa itself. “Over all the num bers are thus really low to make
any strong con clu sions,” she said.
But even if the study isn’t the last word on Covid’s brain e�ects, it does indic ate that those dire early reports weren’t either. If its con -
clu sions are borne out, those exper i en cing Covi dre lated anos mia or paros mia can be reas sured that the virus has not infec ted their
brains, and that future ther apies tar get ing the under stud ied sustentacu lar cells could alle vi ate or cure their con di tion.
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