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Abstract

Background and Purpose. Since the onset of COVID-19 many clinical trials of drugs and/or vaccines are continuing and new

ones are introduce daily. Yet the international research process failed to develop a preventative vaccine or potent therapeutic

drugs for relieving the severity of the disease. Therefore, at present the best recommendation to people to slow the spread of the

disease is; please stay at home and maintain social distancing! Experimental approach. Many aspects of pharmacotherapeutic

mechanism of action of some previously approved drugs with anti-inflammatory effects, such as colchicine, in various disorders

is not fully understood. Therefore, many potential therapeutic uses for these drugs and its analogues can be imagined. In this

hypothesis article, an attempt has been made to evaluate some potential therapeutic effects of colchicine that may be benefit

against COVID-19. Key Results. Prophylactic therapy with colchicine regulates the innate inflammatory response by blocking

intracellular signaling pathways. This can inhibit respiratory alveolar destruction following COVID-19 pneumonia, which is

the main cause of ARDS and death in these patients. Conclusion and Implications Since the macrophage and granulocytes are

the main pro-inflammatory mediators in the lung, it seems application of therapeutic doses of colchicine, before the onset of

respiratory problems, will protect the lung against severe damages and respiratory failure in COVID-19 patients. Obviously,

many clinical trials are required to prove the validity of this claim.

Conclusion and Implications

Since the macrophage and granulocytes are the main pro-inflammatory mediators in the lung, it seems
application of therapeutic doses of colchicine, before the onset of respiratory problems, will protect the lung
against severe damages and respiratory failure in COVID-19 patients. Obviously, many clinical trials are
required to prove the validity of this claim.

Before December 2019, no one in the world could have imagined that a novel severe pathogenic corona virus
(CoV) which later designated as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) will soon
cause a deep crisis in the whole world (Ren et al., 2020). In February 2020 the disease caused by this virus
defined as coronavirus disease 2019 (COVID-19). Rapid spread of the disease in China followed by other
countries caused the World Health Organization (WHO) in 11 Mar 2020 announced the disease a pandemic.
Meanwhile, a consistent international work for development of potential vaccines and drugs with different
mechanisms of action has been started. But, despite the fact that many clinical trials of COVID-19 drugs
or vaccines are continuing and new ones are being added daily, scientists have been unable to find effective
ways to slow the spread of the SARS-CoV-2 and treatment of COVID-19. Therefore, at present the best
recommendation to people to slow the spread of the SARS-CoV-2 is, please stay at home and maintain social
distancing!

Although most COVID-19 patients will develop mild to moderate symptoms of sickness, but, researchers ar-
gued that in minority of COVID-19 patients the oversecretion of pro-inflammatory cytokines and chemokines,
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often termed cytokine storm, play a crucial role in the fatal pneumonia observed after SARS-CoV-2 infec-
tions (Rahmati and mosavi., 2020; Zhang et al., 2020; Ruan et al., 2020). Different cytokine profiles in
patients with severe COVID-19 have been reported but elevated levels of several cytokines/ chemokine such
as interleukin 6 (IL-6), interleukin 10 (IL-10), interferon (IFN)-?, tumor necrosis factor (TNF) and Interferon
gamma-inducible protein 10 (IP-10) have been greater emphasized in seriously ill patients, hospitalized in
intensive care unit (ICU), than patient with mild to moderate symptoms ( Rahmati and Mosavi., 2020;
Han et al., 2020; Li et al., 2020; Zhou et al., 2020; Liu et al, 2020; Marietta et al., 2020). However, some
researcher reiterate that most cytokines measured in COVID-19 patients were not elevated above the upper
limit of normal and few slightly above normal levels are indication of an infection related inflammatory re-
sponse rather than hypercytokinemia (Liu et al., 2020). In other words these proinflammatory markers may
be a consequence of the organ damage caused by the infection rather than the driver of acute respiratory
distress syndrome (ARDS) caused by this infectious agent (Ruan et al., 2020). it is very important to un-
derstand that magnitude of the elevation of inflammatory cytokines in COVID-19 patient is truly a unique
phenomenon or simply one that results in many similar conditions that cause severe damage to multiple
organs such as in secondary haemophagocytic lymphohistiocytosis (sHLH), severe sepsis or in ARDS (Gu
et al., 2019). Until now, the cytokine profile of COVID-19 patients with different disease severity is not
clear (Han et al., 2020) and patients with severe COVID-19 represent different cytokine patterns. Therefore,
multiple trials of immunosuppressive therapies has been used to test this hypothesis, so, more care should
be taken before immunosuppressive therapy by cytokine blockers. Several approaches including total tar-
geting of the inflammation or neutralizing a single key inflammatory mediator such as interleukin-6 (IL-6)
are employed to manage cytokine storm in COVID-19 patients (Zhang et al., 2020). Though the results
of a recent report provides further evidence that IL-6 in not elevated in COVID-19 patients. It should
be emphasized that, computed tomography (CT) images taken from patients with SARS-CoV-2 infected
pneumonia revealed characteristic white patches containing fluid in the lungs (Wang et al., 2020). The
predominant histological pattern of lung injuries in 38 patients who died from COVID-19 in Italy was re-
ported as: capillary congestion, interstitial and intraalveolar edema, dilated alveolar ducts and collapsed
alveoli, hyaline membranes composed of serum proteins and condensed fibrin, and loss of pneumocytes. In
fact following pulmonary injury, elevated levels of hyaluronan (HA) matrices accumulate within the airway
submucosa, pulmonary vasculature walls, and, to a lesser extent, the alveoli and in respiratory secretions,
correlating with the extent of injury (Lauer et al., 2015). A review of the literature reveals that HA has
been associated with the pathophysiology of acute respiratory distress syndrome (ARDS). However, its key
role in driving the morbidity and mortality of the condition has not yet been fully recognized (Hallgren et
al., 1989). HA can absorb vast amounts of water, therefore, accumulation of this matrics in the pulmonary
alveoli disrupt oxygen exchanges and leads the patient to ARDS (Hallgren et al., 1989; Shi et al., 2020;
Xu et al., 2020). High level of inflammatory cytokines such as IL-1 and TNF was detected in the lung of
COVID-19 infected patients. These cytokines have key role in induction of HA-synthase-2 (HAS2) in CD31+
endothelium cells; lung alveolar epithelial cell adhesion molecule positive (EPCAM+) cells and fibroblasts
(Bell et al., 2020; Shi et al., 2020). It must be emphasized that there is much to be yet understood about
various cytokines in the genesis of acute respiratory distress and pneumonia. However, every action for
reduction or inhibition of production of HA, such as decrease IL-1 and TNF levels, is very useful for easier
breathing of COVID-19 patients and suppressing the inflammation must be performed as the main efforts
to manage the disease, hence it is wise to screen all patients with severe COVID-19 for hyperinflammation
and determining the subgroups of patients for whom immunosuppression therapy may play a therapeutic
role in combating disease and decreasing mortality. To quiet such pro-inflammatory factors production, re-
searcher are now trying to find effective immunosuppressant therapeutic agents for COVID-19 patients. For
instance, anakinra (human IL-1 receptor antagonist); tocilizumab (humanized monoclonal antibody against
the IL-6 receptor) and Janus kinase (JAK) inhibitors that have therapeutic application in the treatment
of inflammatory diseases such as rheumatoid arthritis, showed significant survival benefit in patients with
hyperinflammation and some has been approved in patients with COVID-19 pneumonia (González-Gay et
al., 2020) But, corticosteroids because of exacerbation of lung injury, are not recommended (Russel et al.,
2020) It is important to remember that the pharmacotherapeutic mechanism of action of some previously
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approved drugs with proven anti-inflammatory effects, such as colchicine, in various disorders is not fully
understood. Therefore, many potential therapeutic uses for colchicine and its analogues such as COVID-19
treatment could be expected. A Persian proverb says: water is in a jar and we are thirsty for lips!

Colchicine has been one of the first line therapy for the treatment of acute gouty arthritis and familial
Mediterranean fever (FMF), but, due to the anti-inflammatory and anti-fibrotic activities, other therapeutic
benefits of colchicine such as Behcet’s disease (BD) has been determined (Leung et al., 2015). In the following
paragraphs, some therapeutic effects of colchicine that are in consistent with this suggestion, are described:

Actually, colchicine down regulates multiple inflammatory pathways and modulates innate immunity. The
main inhibitory mechanisms of actions of colchicine are inhibition of neutrophil chemotaxis, adhesion, mobili-
zation and also blockage of superoxide production. Moreover, colchicine inhibit NACHT-LRRPYD-containing
protein 3 (NALP3) inflammasomes activation and interleukin (IL) 1β processing and release. Through mi-
crotubule depolymerisation, colchicine interferes with neutrophil adhesion and recruitment to inflamed tissue
Furthermore, Colchicine has been shown to reduce oxidative stress by reducing calcium (Ca) influx into neu-
trophils (Leung et al., 2015). It has been shown that, even at nano concentrations (3 nanomolar) colchicine
as a prophylactic drug can be used for elimination of adhesiveness of neutrophils to endothelial cells and at
higher concentrations (300 nanomolar) it prevents further neutrophil recruitment (Cronstein et al., 1995).
Moreover, at higher concentrations (5 micromolar), colchicine suppresses monosodium urate (MSU) induced
NALP3 inflammasomes, responsible for caspase-1 activation and subsequent IL1β and IL18 processing and
release (Martinon et al., 2006). Therefore, low prophylactic dose of colchicine could achieve a high enough
intracellular concentration in macrophages to inhibit NALP3 inflammasome activation. Colchicine may also
increase the threshold for initiation of complete NALP3 inflammasome activation to some extent by reducing
subclinical inflammation (Pascual and Castellano., 1992). Prophylactic therapy with colchicine also regulates
the innate inflammatory response by blocking intracellular signaling pathways by targeting nuclear factor kB
(NF-kB) or caspase-1. Colchicine was also shown to modulate lipopolysaccharide-induced secretion of tumor
necrosis factor (TNF) by liver macrophages in a rat model. Furthermore, colchicine is a potent inhibitor of
pore formation induced by activation of both purinergic receptors P2X7 and P2X2 both in vitro and in vivo.
The formation of P2X7 pores is a necessary step in the innate immune response for triggering ATP-induced
NALP3 inflammasome activation (Leung et al., 2015; Marques-da-Silva et al., 2011)

In the cases of COVID-19 pneumonia, the epithelium of respiratory alveoli are destroyed and filled with fluid
and inflammatory cells, so the lung unable to take on oxygen and get rid of carbon dioxide. Actually, this
is the main cause of ARDS and death in these patients. Therefore, suppressing the inflammation must be
performed as the main efforts to manage the disease. Since the macrophage and granulocytes are the main
pro-inflammatory mediators in the lung, it seems application of therapeutic doses of colchicine, before the
onset of respiratory problems, will protect the lung against severe damages and respiratory failure in COVID-
19 patients. Obviously, many clinical trials are required to prove the validity of this claim. However, narrow
therapeutic index of colchicine with no clear cut off distinction between nontoxic, toxic, and lethal doses
as well as unique route of, oral, administration are the main disadvantages of this drug (Finkelstein et al.,
2010). Nevertheless, the benefits of intratracheally application of hyaluronidase for inhibition of hyaluronan
synthase 2 (HAS2) enzyme and fluid accumulation in the lungs has already been recommended (Shi et al.,
2020; Xu et al., 2020).
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