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Targeting NLRP3 inflammasome in an animal model for
Coronavirus Disease 2019 (COVID-19) caused by the Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)

Dear Editor,
We read with interest the contribution of Lucchesi et al on the
clinical and biological data on the use of hydroxychloroquine against
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
supporting the role of the NLRP3 inflammasome in the pathogenesis
of the respiratory disease.” There is enough evidence that the NRLP3
inflammasome is activated in SARS-CoV-2 infection.” Acute re-
spiratory distress syndrome with systemic inflammation has a tre-
mendous lung injury, which is associated with the release of
inflammatory cytokines interleukin-6 (IL-6) and IL-1B, and a similar
cytokine storm is seen in severe SARS-CoV-2 infection.>* There is a
dysregulated proinflammatory cytokine cascade triggered by an in-
tense, rapid activation of the innate immune response, and aberrant
IL-6 is incredibly predictive of coronavirus disease 2109 (COVID-19)
fatality, as evidenced in post mortem evaluation of patients with
COVID-19.° Although the inflammatory basis underlying COVID-19
fatality renders the development of immunoregulatory agents of
paramount importance, there is no animal model in which some
therapeutics can be used. In consideration of the sagacity expressed
by the group of Lucchesi et al,® we suggest that an animal model
based on NLRP3 inflammasome may be helpful. We are familiar with
this animal model because it can be used for studying inflammatory
bowel disease.>’” Citrobacter rodentium is a noninvasive Gram-
negative bacterium, which is a natural mouse pathogen, commonly
used for the study of enteric infections and bacteria-induced in-
flammation as it resembles enteropathogenic and enterohaemor-
rhagic Escherichia coli infections in humans.®” Transmembrane Toll-
like receptors-2 (TLR-2) and TLR-4, the signaling adapter protein
myeloid differentiation factor (MyD)-88, and nuclear factor-xB
mediate the inflammatory response to C. rodentium by recruiting
macrophages and neutrophils through the induction of chemokines.
The same chemokines are also playing an essential role in the
autophagy-inflammasome interplay of heart failure.®

Interestingly, with patients COVID-19 may also show diarrhea
and gastrointestinal symptoms that may resemble an inflammatory
bowel disease in some patients.”' In mice, the oral bacterial
transmission by C. rodentium starts with the passage through the
cecum and subsequent colonization of the colonic epithelium and
determining lesions, including the destruction of brush-border mi-

crovilli, goblet cell depletion, epithelial cell hyperplasia. According

to the genetic background and age of the mouse, the outcome can
range from self-limited colitis to fatality with an aggressive adaptive
immune response for 2 to 4 weeks. The intestinal homeostasis and
epithelial integrity are intimately regulated by other molecules,
including the cytosolic nucleotide-binding oligomerization domain
(NOD) and the NOD-like receptor (NLR) family expressed in both
macrophages and epithelial cells. Mice lacking NOD1 or NOD2 are
impaired in C. rodentium clearance with classical signs of in-
flammation and dissemination.'* The macrophage NLRP3 protein
has been demonstrated to be a key component in the immune
response to C. rodentium.®*? However, it remains unclear how C.
rodentium activates NLRP3 inflammasome. It triggers procaspase-1
dimerization and self-activation, which then processes the matura-
tion of cellular IL pro-IL-1b, and pro-IL-18 to the active cytokines,
leading to their secretion by an undetermined pathway. Interest-
ingly, C. rodentium can also induce caspase-1-dependent IL-1b ma-
turation and flow through a synergistic TLR-4 and NLRP3 path in
vivo. Mice lacking the NIrp3 gene are more susceptible to induced
experimental inflammatory bowel disease, and NIrp32/2 macro-
phages did not respond to pathogen-associated microbial patterns.
Alipour et al previously demonstrated that compensation of IL-1b in
mice lacking the NLRP3 inflammasome might promote the clear-
ance of C. rodentium by stimulating inflammatory macrophages in
the early stages of infection. On the other hand, IL-1b over-
compensation may be disadvantageous in wild type mice.® Thus, we
strongly suggest that this animal model may be used to test
SARS-CoV-2 countermeasures accurately.
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