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Abstract

Vaccines based on mRNA-containing lipid nanoparticles (LNPs) are a promising new platform used
by two leading vaccines against COVID-19. Clinical trials and ongoing vaccinations present with
varying degrees of protection levels and side effects. However, the drivers of the reported side
effects remain poorly defined. Here we present evidence that Acuitas' LNPs used in preclinical
nucleoside-modified mRNA vaccine studies are highly inflammatory in mice. Intradermal and
intramuscular injection of these LNPs led to rapid and robust inflammatory responses,
characterized by massive neutrophil infiltration, activation of diverse inflammatory pathways, and
production of various inflammatory cytokines and chemokines. The same dose of LNP delivered
intranasally led to similar inflammatory responses in the lung and resulted in a high mortality rate,
with mechanism unresolved. Thus, the mRNA-LNP platforms' potency in supporting the induction
of adaptive immune responses and the observed side effects may stem from the LNPs' highly
inflammatory nature.

Keywords: Biological sciences; Biotechnology; Immunology.

https://pubmed.ncbi.nlm.nih.gov/34841223/

05.01.22, 10:59



© 2021 The Author(s).

Figures

Graphical abstract
Figure 1 Intradermal
inoculation with LNPs
induces…

Figure 2 Intradermal
inoculation with LNPs
complexed…

Figure 3 Intranasal LNP
delivery induces
robust…

Figure 4 Potential
mechanism of side
effects…

Update of

The mRNA-LNP platform's lipid nanoparticle component used in preclinical vaccine
studies is highly inflammatory.
Ndeupen S, Qin Z, Jacobsen S, Estanbouli H, Bouteau A, Igyártó BZ.
bioRxiv. 2021 Jul 23:2021.03.04.430128. doi: 10.1101/2021.03.04.430128. Preprint.
PMID: 33688649 Free PMC article. Updated.

LinkOut - more resources

Full Text Sources

Elsevier Science
Europe PubMed Central
PubMed Central

https://pubmed.ncbi.nlm.nih.gov/34841223/

05.01.22, 10:59


