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Letter to the Editor

Do matrix metalloproteases mediate the SARS-CoV-2-related damage to the central nervous system?

Dear Editor,

We have read with great interest the article “Nervous system in-
volvement after infection with COVID-19 and other coronaviruses” by
Wu at al. The Authors are to be commended for their timely review of
the possible mechanisms of damage to the nervous system by cor-
onaviruses.

More specifically, the Authors outlined four potential mechanism of
injury, the first being related to a direct infection via either a hema-
togenous or neuronal pathway. In this regard, we would like to high-
light the fact that many pathological mechanisms reported by the
Authors have been linked to the effects of Matrix metalloproteases
(MMPs), enzymes that participate in remodeling the extracellular ma-
trix (ECM). Even more interestingly, a significant MMP overexpression
has already been reported in a murine model of encephalitis caused by a
coronavirus (Zhou et al., 2005).

For instance, concerning the “blood circulation pathway”, the
Authors described the relevant role of Blood-brain barrier dysregulation
(BBB). In this regard, Rempe et al. recently reviewed the fundamental
contribution of MMP upregulation to BBB malfunction, with implica-
tions not only on infectious diseases but also on both stroke, epilepsy,
Alzheimer’s and Parkinson’s diseases. (Rempe et al., 2016) Further-
more, the Authors also described the mechanism of local release of
interleukines, just as other studies in literature have already established
the role played by MMPs in mediating bacterial invasion, neutrophil
infiltration as well as the cytokine signaling in neuroinfectious diseases
(Muri et al., 2019).

When dealing instead with the “neuronal pathway”, Wu et al. de-
scribed a demyelination mechanism. In this regard, MMPs have been
shown to digest myelin basic protein, thus causing demyelination both
in animal models and human tissue (Muri et al., 2019). Moreover, the
recent rise in the incidence of Kawasaki disease may further support the
conjecture of a SARS-CoV-2 tissue damage mediated by MMPs (Verdoni
et al., 2020). As a matter of fact, Kawasaki disease has already been
linked to coronavirus infections and is strongly related to a viral in-
duced epigenetic overexpression of MMP-9 (Kuo et al., 2017).

Since MMPs can have multiple effects on the ECM of different tis-
sues, it is of relevance that their upregulation may not exhaust its effect
in the acute setting. This raises the question of the potential long-term

MMPs-mediated effects of SARS-CoV-2 infection on CNS tissues. For
instance, it is already well known that MMPs (and in particular MMP-9)
contribute to both formation, growth, and rupture of cerebral aneur-
ysms by digesting the ECM, which leads to ballooning of blood vessels
(Rempe et al., 2016).

Hence, continuous monitoring for potential mid- and long- term
pathological effects on the CNS related to the SARS-CoV-2 infection is
advised.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.bbi.2020.05.050.
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