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Coronavirus disease 2019 (COVID-19): first indication of R
efficacy of Gene-Eden-VIR/Novirin in SARS-CoV-2 infection %

Sir,

The outbreak of coronavirus disease 2019 (COVID-19) caused by
a novel coronavirus represents a significant threat to global health,
with an estimated Ry of 2.24-4.08 and a fatality rate of ~3.4%. Sam-
ples collected from COVID-19 patients revealed that the novel virus
is a Betacoronavirus closely related to the human severe acute res-
piratory syndrome coronavirus (SARS-CoV) with 79.5% sequence
identity [1], and the novel coronavirus has been named severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Moreover,
SARS-CoV and SARS-CoV-2 have almost identical 3-chymotrypsine-
like protease (3CLpro) amino acid sequences, with 96% identity and
99% similarity [2]. To expedite the development of new treatments
for COVID-19, several existing drugs that were found to be effec-
tive against RNA viruses, and particularly against SARS-CoV, are
currently being tested for their efficacy against SARS-CoV-2.

Gene-Eden-VIR/Novirin is a patented herbal broad-spectrum an-
tiviral treatment. Its formula includes five ingredients, comprising
a 100 mg extract of quercetin, a 150 mg extract of green tea,
a 50 mg extract of cinnamon, a 25 mg extract of liquorice and
100 pg of selenium. Clinical trials have shown that Gene-Eden-
VIR/Novirin is effective against several viruses including human pa-
pillomavirus [3], herpes simplex virus [4], Epstein-Barr virus and
human cytomegalovirus. Here we review the evidence on the ef-
fect of the five ingredients in Gene-Eden-VIR/Novirin on Betacoro-
naviruses and specifically the SARS-CoV virus.

Quercetin and the active ingredients in green tea, called cate-
chins, are polyphenols known as flavonoids. They have a variety
of anti-inflammatory, anti-oxidant and anti-enzymatic activities.
Quercetin and its derivatives as well as various catechins found in
green tea were found to inhibit the SARS-CoV proteases [5]. Specif-
ically, Nguyen et al. found that both epigallocatechin gallate and
quercetin inhibit the SARS-CoV main protease (3CLpro) with an
IC59 (50% inhibitory concentration) in vitro of 73 pM [5]. In ad-
dition, Park et al. reported that quercetin inhibits in vitro both of
the SARS-CoV proteases (3CLpro and PLpro) as well as the Mid-
dle Eastern Respiratory Syndrome coronavirus (MERS-CoV) 3CLpro
protease with ICsy values of 52.7, 8.6 and 34.8 1M respectively [6].
Quercetin also modulates the cellular unfolded protein response
(UPR). As coronaviruses can utilise the UPR to complete different
stages of the viral life cycle during infection, Nabirotchkin et al.
suggested that quercetin may have anti-coronavirus effects through
its modulation of this pathway [7].

Cinnamon extract has antiviral effects against RNA viruses.
Zuang et al. showed that cinnamon extract inhibited wild-type
SARS-CoV in vitro with an ICsg of 43 pM [8]. The possible
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proposed mechanism of action was by blocking cell entry via
endocytosis.

Liquorice extract derived from the root of Glycyrrhiza glabra has
both broad antiviral and immunostimulating effects [9]. The plant
was also reported to have specific anti-SARS effects. Brush et al.
demonstrated that the herb stimulates the proliferation and acti-
vation of lymphocytes in human subjects [9]. This can be of major
importance in coronavirus infections since immunocompromised
patients may be particularly at risk.

Selenium (Se) is an important trace element in redox regula-
tion. Its antioxidative function is exerted via its incorporation, in
the form of selenocysteine, into a group of proteins called seleno-
proteins [10]. Selenium deficiency leads to increased levels of reac-
tive oxygen species (ROS) and oxidative stress, and results in a de-
creased immune response to viruses and an increased rate of mu-
tation of RNA viruses. The combination of an increase in viral mu-
tation rate and a decrease in the immune response has been linked
to increased virulence as it may give rise to a larger population of
quasispecies, from which new more pathogenic quasispecies may
emerge. Harthill suggested that this mechanism, which has been
observed for other RNA viruses in selenium-deficient mice mod-
els, also occurred in the SARS-CoV outbreak, which emerged in ar-
eas of low-selenium soil in China, such as Wuhan city [11]. Studies
showed that selenium supplementation to selenium-deficient pa-
tients increased the immune response to viral infections and de-
creased the virulence of several viruses, in some cases to the point
of complete prevention of the disease [10].

In summary, here we describe the effects of Gene-Eden-
VIR/Novirin ingredients on Betacoronaviruses, specifically SARS-
CoV. We chose SARS-CoV because of its high level of sequence
identity to SARS-CoV-2, the causative agent of COVID-19. We
showed that the ingredients of Gene-Eden-VIR/Novirin exert a vari-
ety of antiviral effects on Betacoronaviruses and SARS-CoV, includ-
ing inhibition of cell entry and infection, inhibition of replication,
inhibition of viral proteases, enhancing the antiviral immune re-
sponse, and reducing virulent quasispecies formation. We regard
the evidence presented as a first indication of efficacy. Next we
are planning to collect clinical data on the effect of Gene-Eden-
VIR/Novirin on SARS-CoV-2 from users of the treatments. We will
use these clinical data to further our understanding of the effects
of the treatments on individuals at risk and those infected with the
virus.
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