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ABSTRACT

Objective: The unavailability of optimal medication and shortage of effective vaccines for COVID-19 may offer an
opportunity for alternative natural therapies. We suggest re-visiting the hidden potential of traditional remedies
including functional foods, antioxidant, and antiviral herbs. We suggest clinical trials investigating antioxidant
and/or pre- pro-biotic supplements in patients with COVID-19 infections and the measurement of appropriate
variables such as ROS, RNS, IgA, SOD, lysozyme production, RIBs, and food intake to yield preliminary data for
future trials. Data from current patients and victims could be re-analyzed retrospectively in an attempt to
understand the effects on the immune system, herbal consumption behavior, and routine nutritional measures.
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INTRODUCTION influential policy to use traditional alternative

Novel coronavirus from patients with pneumonia in
China is likely to be caused by 2019-nCoV that falls
into the genus betacoronavirus. This genus includes
coronaviruses (SARS-CoV, bat SARS-like CoV, and
others) discovered in humans, bats, and other wild
animals [1]. Coronaviruses are a group of viruses that
cause diseases in mammals and birds [2]. In humans,
the viruses cause respiratory infections, like
the common cold, which are typically mild [3, 4].
Along with current international campaigns for
designing a vaccine for the coronavirus to cure or
prevent cases at the individual level, it will be an

medicine practices. These include using traditional
remedies paired with simple methods like hand
hygiene [5], mouth rinse, and nasal spray with
povidone-iodine mouthwash [6]. It is, however,
interesting that in a systematic review, Singh et al [7]
found studies showing some improvement in the
prevention and treatment of upper respiratory tract
infections. They postulate that hypertonic saline
gargles and nasal wash may be useful in prevention
and for the care of patients with COVID-19. Their
evidence emphasizes the need for randomized
controlled trials to evaluate the role and mechanism
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of nasopharyngeal wash in COVID-19 [7]. There are
still no published reports on the potential of antiviral
herbs when used for_gargling or mouth washing.
However, there are some reports that functional
foods [8, 9], antioxidants such as vitamin C [10, 11],
and vitamin D may be effective in preventing primary
and secondary infections from coronavirus [12, 13].

The unavailability of optimal medication and the
shortage of effective vaccines may offer an
opportunity for the utilization of alternative natural
therapies [14]. Natural antiviral and antibacterial
herbs give a limitless chance for future clinical trials.
Several herbal remedies have already been used for
prevention and treatment of
viral respiratory illnesses as indicated by Mousa [14].
Among those that were found to be effective are
maoto, licorice roots, antiwei, North American
ginseng, berries, Echinacea, plant extracted carnosic
acid, pomegranate, guava tea, and Bai Shao.

DISCUSSION

Unfortunately, despite the long history of traditional
usage and antiviral benefits of some herbs through in
vitro studies, there is currently no clinical evidence to
prove their beneficial effects in respiratory viral
infections, which warrants future clinical trials. For
example, red bryony is traditionally used for relief
from colds and flu [15-17]. At least two ribosome-
inactivating proteins (RIBs) have been isolated and
characterized from the roots of Bryonia dioica during
in vitro studies. One of these was a novel 27
kDa protein termed bryodin 2 (BD2), while the
second was a previously reported RIP, referred to
here as bryodin 1 (BD1) [18].

There is no report on the potential efficacy of
BD2 and BD1 in the inhibition or reduction of
replication and morphogenesis of new Coronavirus or
any kind of virus in clinical settings as of yet. However,
what shed some promising light on the potential of
future clinical trials is that some herbs such as red
bryony have high potency to inactivate different
types of ribosomes [18-22], which may show broad-
spectrum antiviral activity, something of interest due
to its potentially to partially control viruses, including
coronavirus.

As another example, it has been shown that
some natural extracts from Chinese herbs that have
traditionally been used for the treatment and
prevention of epidemic diseases, such as pseudolaric
acid B, oridonin, and erianin, by inducing G2/M phase
arrest, might be good candidates for inhibiting human
enterovirus 68 production [23]. There are other
mounting in vitro studies supporting the anti-
influenza effects of natural herbs with different
mechanisms. These mechanisms include NF-kB and
JAK-STAT signaling pathways [24], the induction of
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type | interferon-related signaling and the antiviral
state in HEp2 cells [25], the inhibition of the
proliferation of influenza viruses of various strain in
vitro (with the 50% inhibitory concentration and
blocking the early stages (0-2 h) of virus infection),
the suppression of virus-induced NF-kB activation,
the alleviated virus-induced gene expression of IL-6,
IL-8, TNF-a, IP-10, and monocyte chemoattractant
protein-1 in a dose-dependent manner [26], just to
mention a few of many in vivo and in vitro studies.

Obviously, examples are not just limited to
antiviral herbs and the same story applies to the use
of prebiotics, probiotics, natural antivirals,
antioxidants, and functional foods in clinical settings.

In the hopes of protecting mankind from air-
borne transmitted viral diseases, oxidants play a
robust role in the metabolic regulation of the host
and viral replication signaling pathways. Oda et al.
[27] reported that administration of pyran polymer
conjugated superoxide dismutase would protect mice
challenged with lethal doses of influenza virus.
Indeed, the extracellular reactive oxygen species
(ROS) and reactive nitrogen species (RNS) have a
pathogenetic impact in influenza-induced acute lung
injury, since lungs have several potential cellular
sources of ROS and the upregulated xanthine oxidase
contributes to further enhancement of the oxidative
stress response [28, 29].

Following the observation that antioxidant-rich
diets may be of some generic benefit in this clinical
setting [30], several herbal extracts have more
specifically tested in vitro against viral [14] early this
year [31]. But so far, no clinical data has been
convincingly attempted. In 2000 at UC Berkley, it was
found that a GMP/ISO Asian fermented papaya
preparation (FPP-ORI) could protect from DNA and
protein damage [32] and stimulate IFN-alpha (24).
Several other papers confirmed its redox- and
immune-modulator properties, as confirmed by
Professor Montagnier, a Nobel laureate for HIV
discovery (25).

Thus, in 2012, Marotta et al. ran a randomized,
cross-over,  placebo-controlled  clinical  study
administering FPP-ORI 9g/day to 90 GSTM1-positive
sedentary healthy patients divided into three groups:
A) 20-40 years of age; B) 41-65 years of age; C) over
65 years of age. FPP-ORI significantly increased
salivary secretion rate in the youngest age-group and
a significantly higher level of IgA and lysozyme
production, irrespective of age, while their baseline
production was remarkably lower in the oldest age-
group. Moreover, FPP-ORI treatment enabled a
significant upregulation of all phase Il enzyme and
superoxide dismutase gene (SOD) (i.e. the most
important antioxidant in the respiratory tract)
expression tested in nasal lavage cells [35]. The
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biological significance of these effects remains to be
demonstrated in longer clinical trials, but may already
offer a promising avenue to pursue.

Needless to say, it is an emergency and there is
no extra time to run clinical trials to assess the exact
antiviral "efficacy" or wait for release of results and
publications. Considering the fact that there have
been no serious side effects to natural herbs,
prebiotics, probiotics, antioxidants, or functional
foods in common colds and flu, if used properly, it
seems a wise measure to consider such a potential at
least to prevent secondary respiratory infections
(either bacterial or viral) in household and public
places. This can be done by ventilating the rooms,
using gargles prepared from natural antiviral herbs,
and consuming prebiotic and probiotic enrich
products and antioxidants.

We previously presented a hypothesis on the
potential of prebiotics and probiotics to enhance the
efficacy of HIV vaccination earlier, in which we
theorized that artificial over-expression of heat shock
proteins might enhance efficacy of HIV vaccination in
humans. There is only one case report of a patient
who developed bacteraemia and septic pulmonary
emboli with Lactobacillus acidophilus after taking a
probiotic containing this organism [36], however, S.
boulardii has been used to treat 33 HIV patients with
chronic diarrhea. In these doubleblind studies, 56% of
patients receiving S. boulardii had resolution of
diarrhea compared with only 9% of patients receiving
placebo. There were no cases of bacteraemia or
septic pulmonary emboli in either study [37, 38].
Overall, such studies will also give encouragement to
industries to think about possibility of pre/ pro-biotic
formulations for a higher efficacy of HIV vaccination
worldwide.

Severe 2019-nCoV infection cases have these
symptoms: acute respiratory distress syndrome,
septic shock, metabolic acidosis, bleeding, and
coagulation dysfunction. Furthermore, like SARS-CoV
and MERS-CoV, 2019-nCoV infections induce
production of high levels of cytokines [39]. In 2003,
glucocorticoid was widely used in SARS treatment to
control  pulmonary infection by regulating
inflammatory responses. The inflammatory response
of the body also plays a crucial role in SARS-induced
lung injury cases. It is important to control the mass
production of cytokines and inflammatory response,
given that they are responsible for the accumulation
of cells and fluids in CoV pneumonia [40]. At this point,
we need a strategy for regulating the immune
response and controlling excessive inflammation
without compromising the beneficial host defense.
Coagulopathy and thromboembolism are proving to
be prevalent in severe COVID-19 and are related to
decreased survival. Coagulation is an intricate
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balance between clot promoting and dissolving
processes in which vitamin K (as a nutraceutical) plays
a well-known role [41].

Phytochemicals, especially polyphenols have
important anti-inflammatory effects by regulating
innate and adaptive immunity through the
modulation of different cytokines. They have the
ability to scavenge free radicals and inactivate other
pro-oxidants, but they also have anti-inflammatory
behaviors which inhibit the activation of NF-kB,
inducible nitric oxide synthases, pro-inflammatory
enzymes such as cyclooxygenase-2, mitogen-
activated protein kinases, and protein kinase-C. The
majority of herbal phenolic compounds alter signaling
and enzymatic processes involved in inflammation
such as tyrosine and serine-threonine protein kinases.
They modulate inflammatory mediators such as
cytokines, peptides, and arachidonic acid metabolites
[42].

Excessive inflammation may account for the
severity of the disease in extreme cases. This
inflammation may lead to pulmonary embolism,
requiring alternative treatments other than just the
standard ventilation treatment. A number of anti-
inflammatory plants are known and very recently
have been systematically reviewed by Zhang and Lis
[43], such as Opuntia species [44] and bryonia [18, 22].
Additionally, Thabti et al. recently analyzed the
antiviral properties of the leaves and stem bark of the
mulberry tree (Morus spp.) in vitro. They compared
the antiviral activity of Morus spp. on enveloped and
nonenveloped viral pathogens, such as human
coronavirus (HCoV 229E) and different members of
the Picornaviridae family—human  poliovirus 1,
human parechovirus 1 and 3, and human echovirus 11.
The antiviral activity of 12 water and water—alcohol
plant extracts of the leaves and stem bark of three
different species of mulberry—Morus
alba var. alba, Morus  albavar.rosa, and Morus
rubra—were evaluated. They also evaluated the
antiviral activities of kuwanon G against HCoV-229E.
These evaluations showed that several extracts
reduced the viral titer and cytopathogenic effects
(CPE). Leaves’ water-alcohol extracts exhibited
maximum antiviral activity on human coronavirus,
while stem bark and leaves’ water and water-alcohol
extracts were the most effective on picornaviruses
[45].

CONCLUSION

Threats should always be treated as an opportunity
and although it is a painful lesson, we suggest that
clinical trials investigating antioxidant and/or pre-
pro-biotic supplements in patients with respiratory
infections are conducted and appropriate variables
such as ROS, RNS, IgA, SOD, lysozyme production,
RIBs, and food intake are measured. This information
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can then be used as preliminary data for future trials.
We also suggest that data from current patients and
victims be re-analyzed retrospectively in an attempt
to find out any effect from immune system, herbal
consumption behavior, and routine nutritional
measures. The lesson from in vitro studies about the
ribosome-inactivating property of some natural
products as well as antioxidant/immune-stimulating
functional supplements that act locally within the oral
cavity as shown for FPP-ORI [46], may open a new veil
of investigation of viral infections, bacterial infections
and viral-bacterial co-infections in the respiratory
tract in future clinical trials. While we all try to
understand the mechanism of infection and outline
definitive therapy for COVID-19, considering the
recurrent nature of COVID-19, it is necessary to take
every useful measure to control such global
pandemics.

LIST OF ABBREVIATIONS: COVID-19: Coronavirus
2019, RIB: ribosome-inactivating proteins, BD:
bryodin, NF-kB: nuclear factor kappa B, SOD:
superoxide dismutase, JAK/STAT: Janus Kinase/Signal
Transducer and Activator of Transcription, IL:
Interleukin, IFN-alpha: interferon-alpha, ROS:
reactive oxygen species, RNS: reactive nitrogen
species, HIV: human immunodeficiency viruses, IgA:
Immunoglobulin A.
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