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Introduction

In the prevailing novel coronavirus disease 2019
(COVID-19) Global Pandemic spreads, major focus is
interrupting its transmission with the standard public
health measures on early diagnosis, tracing of contacts
and isolation of patients. The current scenario warrants
an urgent development of potential strategies and
therapeutic options which is a major public health
concern. More robust data on antiviral drugs which
are effective against COVID 19 is yet to come. Both
coronavirus disease 2019 (COVID-19) and severe
acute respiratory syndrome (SARS) are characterised
by an overexuberant inflammatory response and, for
SARS, viral load is not correlated with the worsening
of symptoms[1][2].

In this short commentary, We would like to discuss the
possible therapeutic options with Montelukast,
Leflunamide and Pycnogenol for this novel pandemic,
Covid-19.

Montelukast is one of the most commonly used drug
among the pulmonologists as an add on therapy in the
clinical management of Asthma.Standard dosage in
adults is usually 10mg once a day.Various studies
qguote montelukast as potential anti inflammatory
agent when given in higher doses .Doses upto 1000mg
is found non toxic in clinical trials.

Cysteinyl leukotrienes (CysLTs) are lipoxygenase
products derived from the metabolism of arachidonic
acid and they are potent endogenous mediators of
inflammation. Montelukast is a leukotriene receptor
antagonist (LTRA) that acts as an antagonist of
CysLT1R, blocking its signal transduction without
affecting cysteinyl-LT signalling through CysLT2R,
or the action of leukotriene B4 (LTB4) via the BLT
receptors.

Mahir Igde et al studied the antiviral properties of
montelukast in human herpes and adeno viruses
invitro which showed significant decrease in viral

infectivity [3].
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Morever, Montelukast (MK) have potent anti-
inflammatory properties which are beneficial in
reducing cytokine storm by reducing
cytokines(IL1,IL6, TNF-alpha) when given in higher
doses. MK had a significant inhibitory effect on Fetal
bovine serum- induced GM-CSF, IL-6, and IL-8
secretion.[4]

Ali Kagan Coskun et al studied the potential
protective effects of montelukast (MLK) on cecal
ligation and puncture (CLP)-induced tissue injury in
vital organs — liver, heart, kidneys, and especially
lungs — through inhibition of the proinflammatory
cytokine response and the generation of reactive
oxygen species (ROS) in rats[5]

Maeba et al studied the effect of montelukast on NF
kappa B and major proinflammatory cytokines
demonstrated high doses of montelukast modulate the
production of IL-6, TNF-alpha, and MCP-1 through
the inhibition of NF-kappaB activation [6]

Al amran et al studied the possible protective effect of
montelukast against haemorrhagic shock-induced
acute lung injury by interfering with inflammatory
and oxidative pathways. Montelukast treatment
significantly reduced the total lung injury score,
compared with the Hemorrahagic shock group (P <
0.05). Montelukast also significantly decreased serum
TNF-o and IL-6 [7]. llknur Basyit et al studied the
protective  effects of montelukast on both
inflammatory and histopathological aspects of smoke-
induced lung injury [8].

Sepsis with its effect on lung tissue is a kind of
inflammatory storm and it is therefore not easy to
control all steps in this inflammatory pathway. On the
other hand, the leukotriene receptor antagonist,

montelukast, has been shown to ameliorate sepsis
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induced hepatic and intestinal injury including
oxidative stress in rats [9].

Montelukast has also been used as an effective agent
to decrease fibrosis and oxidative stress in lungs in
some animal studies[10][11]. Given the multiple lines
of evidence that have emerged to support a central
role of leukotrienes, we hypothesize that leukotriene
receptor antagonist treatment, particularly with
montelukast, may reduce the fibrotic phase of acute
lung injury due to sepsis.

The study by AEKhodir et al investigates the possible
protective effects of montelukast (MNT) against
lipopolysaccharide (LPS)-induced cardiac injury, in
comparison to dexamethasone (DEX), a standard anti-
inflammatory. They demonstrated that Montelukast
might have cardioprotective effects against the
inflammatory process during endotoxemia. This effect
can be attributed to its antioxidant and/or anti-
inflammatory properties[12]

Leflunomide

Leflunomide is an immunosuppressive disease-
modifying antirheumatic drug (DMARD), used in
active moderate-to-severe rheumatoid arthritis and
psoriatic arthritis. It is a pyrimidine synthesis inhibitor
that  works by inhibiting dihydroorotate
dehydrogenase[13]

Teriflunomide,an active metabolite of leflunamide
prevents the expansion of activated and autoimmune
lymphocytes by interfering with their cell cycle
progression while nonlymphoid cells are able to use
another pathway to make their ribonucleotides by use
of salvage pyrimidine pathway, which makes them
less dependent on de novo synthesis.

Teriflunomide also has antiviral effects against
numerous viruses including CMV, HSV1 and the BK

virus, which it achieves by inhibiting viral replication

[3)

=TV}

[\
",


https://en.wikipedia.org/wiki/DMARD
https://en.wikipedia.org/wiki/Rheumatoid_arthritis
https://en.wikipedia.org/wiki/Psoriatic_arthritis
https://en.wikipedia.org/wiki/Psoriatic_arthritis
https://en.wikipedia.org/wiki/Pyrimidine_synthesis_inhibitor
https://en.wikipedia.org/wiki/Pyrimidine_synthesis_inhibitor
https://en.wikipedia.org/wiki/Dihydroorotate_dehydrogenase
https://en.wikipedia.org/wiki/Dihydroorotate_dehydrogenase
https://en.wikipedia.org/wiki/Cytomegalovirus
https://en.wikipedia.org/wiki/Herpes_simplex_virus_1
https://en.wikipedia.org/wiki/BK_virus
https://en.wikipedia.org/wiki/BK_virus

Prof. Dr Yuvarajan Sivagnaname, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

by interfering with nucleocapsid tegmentation and
hence virion assembly [14]

Pycogenol

French maritime pine bark extract (Pycnogenol)
displays a variety of anti- inflammatory effects in
vivo. Bioavailable active principles of Pycnogenol
exert anti- inflammatory effects by inhibition of
proinflammatory gene expression which is consistent
with documented clinical observations [15]

The anti-viral activity of Pycnogenol was higher than
its components procyanidin and taxifolin. Further,
treatment of infected chimeric mice with Pycnogenol
suppressed HCV replication and showed a synergistic
effect with interferon-alpha. In addition, Pycnogenol®
treatment resulted in dose-dependent reduction of
reactive oxygen species in HCV replicon cell lines.
Pycnogenol is a natural product that may be used to
improve the efficacy of the current standard antiviral
agents and even to eliminate resistant HCV mutants
[16]. Regular doses of per orally administered French
maritime pine bark extract moderately inhibited NF-
kB activation and MMP-9 secretion ex vivo [17].

PBE (Pine bark extracts) rich in procyanidins
inhibited not only the binding of human
immunodeficiency virus type-1 (HIV-1) to host cells
but also inhibited HIV viral replication and T-cell
interaction in cell culture experiments [18]. PBE was
found to induce expression of an intracellular
antioxidant protein and manganese superoxide
dismutase, and inhibition of phosphorylation of the
ribosomal S6 protein. It seems that these biochemical
alterations induced by Pycogenol play an important
role in its antiviral effects. PBE is a promising agent
for inhibition of encephalomyocarditis viral
replication, prevention of development of viral

myocarditis, and improvement of inflammation and
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myocardial necrosis. It was reported that Pycnogenol
(100 mg/kg) had beneficial effects on viral
myocarditis by inhibition of viral replication and by
suppression of pro-inflammatory cytokines, genes
related to cardiac remodelling, and mast cell-related
genes in the heart muscle of mice (gene expressions of
tumor necrosis factor, type-1 procollagen, stem cell
factor, and mast cell tryptase[18][19].

However further studies are needed invitro and in vivo

on COVID 19 on these therapeutic agents with these

evidence of robust literature.
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