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Sodium chromo-glycate and palmitoylethanolamide: A possible strategy to treat mast cell-induced [

lung inflammation in COVID-19

ABSTRACT

A novel human coronavirus SARS-CoV-2 (also referred to as CoV-19) that emerged in late 2019 causes Covid-19 disease a respiratory tract infection which provokes
about 4 million deaths per year. Unfortunately, to date, there is no specific antiviral treatment for COVID-19. Mast cells (MCs) are immune cells implicated in the
pathogenesis of viral infections, where they mediate inflammation. Microbes, including virus, activate MCs through TLR releasing chemical pro-inflammatory
compounds and cytokines. Although, in biomedical literature there are only few reports on MCs activation by SARS-CoV-2 infection. The production of pro-
inflammatory cytokines by MC viral activation leads to increase pulmonary inflammation and fibrosis. Sodium Chromo-Glycate (SCG) described as a MC stabilizer,
prevents the release of inflammatory chemical compounds, improve mouse survival and respiratory pathological changes in lung viral infection and suppresses
inflammation. Furthermore, palmitoylethanolamide (PEA) a nuclear factor agonist, an endogenous fatty acid amide, which exerts a variety of biological effects,
related to chronic inflammation and pain, is involved also in MCs homeostasis with an inhibitory and protective effect on the respiratory tract during viral infections.
Here, we hypothesize for the first time, that SCG and/or PEA suppress MC activation and pro-inflammatory mediators release, playing an anti-inflammatory

therapeutic role in the inflamed lung of patients with COVID-19.

Dear Editors

In recent months, an outbreak of interstitial pneumonia (SARS-CoV-
2) known as COVID-19 that started in Wuhan (China) has been affecting
the world's population [1]. COVID-19 causes acute respiratory distress
syndrome (ARDS), a disease where the lungs are unable to provide
enough oxygen for the body [2]. Indeed, SARS patients have been
shown acute inflammation with pulmonary edema, pleural effusions,
focal bleeding and mucopurulent material in the trachea-bronchial tree
[3]. In addition, other changes may occur, including hyaline membrane
formation, alveolar hemorrhage, and fibrin exudation in alveolar spaces
with alveolar fibrosis which appears during the later stages [4]. His-
tological examination of the lungs of patients who died of SARS re-
vealed extensive immune cell infiltration in the interstitium and alveoli
[5]. Indeed, coronavirus infection causes a severe inflammatory re-
sponse in the lung, accompanied by interstitial mononuclear in-
flammatory infiltrates, dominated by lymphocytes [6]. The innate im-
mune response signaling cascade starts with the recognition of
pathogen-associated molecular patterns by pattern recognition re-
ceptors (PRRs). For RNA viruses in the lungs, the Toll-like receptors
(TLRs) 3, 4, 7 and 8, which are expressed on several immune cells, are
important PRRs [7]. Also, intracellular cytosolic PRRs such as MDA5S
and RIG-I, which are present in virtually any cell type including those of
the lung, have been shown to be relevant for respiratory infections [8].
In this way, the innate immune system induces transcription factors in
the nucleus which in turn stimulate expression of types I and III in-
terferons (IFNs) and other proinflammatory cytokines [9].

Mast cells (MC) are strategically placed at sites that interface with
external environment of the body such as the skin, lung, and intestines
[10]. Within such tissues they are predominately below the epithelial
layer and closely associated with blood vessels. This location allows
them to act as sentinels for tissue damage and pathogen invasion [11].
Indeed, in vitro and in vivo studies demonstrated that mast cells are
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able to detect DAMPS from a number of viruses including respiratory
syncytial virus (RSV), rhinovirus (RV), reovirus, dengue virus (DENV),
human immunodeficiency virus (HIV) and influenza [12]. Hu et al.,
2012 were the first to demonstrate a direct involvement of MCs in viral
infection, showing increased MCs numbers in the nasal mucosa, tra-
chea, and lungs during the early stage of infection with H5N1 influenza
virus in mice [13]. Although there are no reports of MCs activation
following SARS-CoV or MERS-CoV infection, activation has been ob-
served both in vitro and in vivo following infection with influenza virus
[13] and may occur following other severe respiratory infections, in-
cluding coronaviruses (Fig. 1) [14].

Sodium Chromo-Glycate (SCG) is a natural antiallergic drug that is
able to stabilize MCs membranes. Further studies demonstrated that
SCG can inhibit degranulation and the release of cytokines and in-
flammatory mediators from MCs [15]. Interestingly, it has been in-
vestigated the role of SCG as protective factor during the initial process
of influenza virus infection and the possible mechanism behind any
such effects in mouse model. It has been shown that SCG can improve
the mouse survival and respiratory pathological changes. Although
viral replication was not inhibited, SCG could regulate the expressions
of IL-6, TNF-a, TLR3, and TRIF to alleviate the pathological injury to
the nose, trachea, and lungs by reducing the inflammatory response
[16]. Palmitoylethanolamide (PEA) is another molecule that is involved
in mast cells homeostasis and therefore could be of interest in the
symptomatic treatment of viral pneumonia. The analgesic and anti-in-
flammatory action of PEA seems to involve different molecular actors.
PEA inhibits the release of both preformed and newly synthesized mast
cell mediators, such as histamine and TNF-a [17]. It can down-regulate
hyperactive mast cells in a dose-dependent manner [18]. PEA reduces
the expression of cyclooxygenase-2 (COX-2) and inducible nitric oxide
synthase (iNOS) which play a key role in regulating the immune re-
sponse to infection. In 2013, a systematic review on randomized trials
analyzed the efficacy and safety of PEA in the treatment of the common


http://www.sciencedirect.com/science/journal/03069877
https://www.elsevier.com/locate/mehy
https://doi.org/10.1016/j.mehy.2020.109856
https://doi.org/10.1016/j.mehy.2020.109856
https://doi.org/10.1016/j.mehy.2020.109856
http://crossmark.crossref.org/dialog/?doi=10.1016/j.mehy.2020.109856&domain=pdf

Medical Hypotheses 143 (2020) 109856

Myeloid
stem cell
LUNG
SARS-COV-2 INFLAMMATION
Histamine
Heparin
Proteases

TNF, PGD2, LTB4
IL-1, IL-2, IL-4, IL-6
IL-18, TNF, IFN- ¥
VEGF, NGF, TGF-beta

Mast cell

Fig. 1. Degranulation of Mast cells due to TLR-Antigen interaction.
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Fig. 2. PEA and SCG are able to inhibit degranulation of Mast cells and the release of proinflammatory mediators (i.e. caspase-1). PEA through indirect activation of
CB2 receptors. Several mechanisms have been proposed for SCG. PEA: palmitoylethanolamide; SCG: sodium cromoglycate.
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