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Corona-Cov-2 (COVID-19) and ginseng: Comparison of possible use in
COVID-19 and influenza
https://doi.org/10.1016/j.jgr.2020.12.005
1226-8453/Copyright 2021, The Korean Society of Gin
licenses/by-nc-nd/4.0/).
a b s t r a c t

In the 1918 influenza pandemic, more than 95% of mortalities were ascribed to bacterial pneumonia.
After the primary influenza infection, the innate immune system is attenuated, and the susceptibility to
bacteria is increased. Subsequent bacterial pneumonia exacerbates morbidity and increases the mortality
rate. Similarly, COVID-19 infection attenuates innate immunity and results in pneumonia. In addition, the
current pneumococcal conjugate vaccine may have limited defense against secondary pneumococcal
infection after influenza infection. Therefore, until a fully protective vaccine is available, a method of
increasing immunity may be helpful. Ginseng has been shown to increase the defense against influenza
in clinical trials and animal experiments, as well as the defense against pneumococcal pneumonia in
animal experiments. Based on these findings, ginseng is suspected to be helpful for providing immunity
against COVID-19.
Copyright 2021, The Korean Society of Ginseng, Published by Elsevier. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Respiratory infections rank first in infectious disease mortality
rate according to the WHO in 2016, with 3 million pneumonia
deaths each year. In particular, at least 50 million people died of
the influenza pandemic in 1918, and about 1 million people died
in the worldwide pandemic in 2009 (https://www.cdc.gov/flu/
pandemic-resources/). (Fig. 1)

Annual selection of the influenza virus strains for vaccines is
based on epidemiological data. Because of this, the strain may not
match circulating strains, resulting in poor vaccine efficacy. More-
over, even if the selected influenza virus strain matches circulating
strains, efficacy can be decreased by: 1) the highly plastic nature of
the antigenic part of hemagglutinin (HA), which subsequently mu-
tates (antigenic drift); and 2) influenza’s eight-segment genome
and ability to acquire a new genome, generating a novel hybrid
(antigenic shift). In addition, production of matched pandemic
influenza virus vaccines takes 6 months. All of these features
have made it difficult to prevent influenza effectively [1,2].

Corona virus (CoV), which comprises Severe Acute Respiratory
Syndrome (SARS) and Middle Eastern Respiratory Syndrome
(MERS), and influenza virus are RNA viruses. The new virus from
China, SARS Corona Virus 2 (SARS-CoV-2; COVID-19), is related to
bat-derived SARS-like coronaviruses. These viruses are spread by
respiratory droplets from human to human or via direct contact.
The most common symptoms of COVID-19 patients with pneu-
monia are fever and cough (https://www.who.int/health-topics/
coronavirus).

Influenza and coronavirus (comprising SARS, MERS, and COVID-
19) mutate easily due to selection within the host or low fidelity of
RNA replication [3,4]. Moreover, current influenza virus
seng, Published by Elsevier. This is
therapeutics such as neuraminidase inhibitors (oseltamivir, pera-
mivir, and zanamivir) increase resistance [5]. Neuraminidase inhib-
itors for influenza infection can attenuate symptoms and shorten
duration of sickness (https://www.cdc.gov/flu). Similarly, remdesi-
vir, which is the only therapeutic allowed for COVID-19 emergency
use, can shorten the sickness period from 15 to 11 days but does not
increase the survival rate significantly [6].

Mortality of influenza virus infection often is due to bacterial su-
perinfection. Over 95% of the more than 50 million deaths during
the 1918 influenza pandemic were ascribed to bacterial pneumonia.
Infection with respiratory viruses disrupts lung physiology and the
physical barrier, promoting simultaneous bacterial infection [7].
Mortality rate of pneumonia in Spain during 1980 - 2011 ranked
highest, but that of influenza virus was lower [8].

When influenza virus infects a host, 1) the innate immune sys-
tem is weakened, increasing susceptibility to bacteria in the naso-
pharynx (especially pneumococcus), 2) influenza virus induces
lung epithelial damage and potentiates influenza virus and bacte-
rial co-infection, and 3) influenza virus suppresses host tolerance
and induces inflammation [9]. Consistently, COVID-19 limits inter-
feron (IFN) induction and induces lower anti-viral innate immunity
and imbalanced host responses enabling the virus to override the
host [10]. Although COVID-19 infection induces low IFN level and
subsequent moderate response of IFN-stimulated genes, permitting
sustained viral replication, it induces high level of chemokines and
inflammatory cytokines [10]. Thus, co-pathogenesis of virus and
bacteria is determined by interactive networks between the host
and infecting pathogens, resulting in physical barrier disruption,
dysregulation of the immune system, and increased morbidity
an open access article under the CC BY-NC-ND license (http://creativecommons.org/

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.cdc.gov/flu/pandemic-resources/
https://www.cdc.gov/flu/pandemic-resources/
https://www.who.int/health-topics/coronavirus
https://www.who.int/health-topics/coronavirus
https://www.cdc.gov/flu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jgr.2020.12.005&domain=pdf
www.sciencedirect.com/science/journal/12268453
http://www.ginsengres.org
http://www.ginsengres.org
https://doi.org/10.1016/j.jgr.2020.12.005
https://doi.org/10.1016/j.jgr.2020.12.005
https://doi.org/10.1016/j.jgr.2020.12.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Fig. 1. Common features of COVID-19 and influenza viruses (A) and preventive effects of ginseng on influenza virus and bacterial pneumonia (B).
Influenza virus attenuates innate immunity and subsequently increases susceptibility to secondary bacterial infection, resulting in increased morbidity and mortality. Consistently,
COVID-19 attenuates innate immunity and increases inflammatory cytokine secretion, resulting in pneumonia. Korean ginseng has been shown to be helpful to prevent influenza
and pneumococcal pneumonia and may be helpful for alleviating COVID-19 infection.
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and mortality [7,9]. Host receptors for bacterial attachment and
infection are exposed, and host receptor expression is increased. Vi-
ruses and bacteria express factors that overturn, suppress, or elim-
inate the host immune response. As a result, pathogens can
overgrow, increasing the inflammatory response and leading to
immune-mediated host damage. Bacteria are generally secondary
invaders during influenza infection, but they express virulence fac-
tors that promote viral pathogenesis, increasing the amount of vi-
rus and decreasing its likelihood to be eliminated. Thus, the
disease worsens, and the mortality rate increases [7,9] (Fig. 1A).

The population older than 65 years is increasing globally. Since
aged persons are highly susceptible to respiratory diseases due to
weakened immune system, the mortality rate of this population
could be higher than ever before. The mortality rate in those older
than 70 years from pneumonia showed no change from 1990 to
2017, whereas that in those younger than 5 years decreased steadily
due to introduction of vaccines (https://ourworldindata.org/
pneumonia). The currently used pneumococcal 13-valent conjugate
vaccine may have limited defense against secondary pneumococcal
infection after primary influenza infection, and this limited protec-
tion has been associated with impaired induction of anti-
pneumococcal humoral response [11]. In addition, antibodies pro-
duced after COVID-19 infection contain a short-acting protective
antibody that is effective for only weeks or months [12]. Guidelines
of the United States Food & Drug Administration on the approval
process for COVID-19 vaccines requires products to show at least
50% prevention or decrease of disease severity (https://www.fda.
gov/media/139638).

COVID-19 causes a variety of diseases from respiratory diseases
to enteritis. The COVID-19 spike protein binds to the receptor ACE2
(angiotensin-converting enzyme 2) [3] in human epithelial cells in
the airway and lung tissue. However, ACE2 in human can be
induced by not only influenza infection, but also IFN [13]. ACE2 is
present in a wide variety of cells comprising not only lung, but
also brain, heart, placenta, pancreas, and enterocytes, suggesting
that COVID-19 can affect many organs [13]. The COVID-19 spike
protein is identical to eight amino acids of the sodium channel pro-
tein in human epithelial cells, suggesting that the virus may inter-
fere with function of this channel. This competition can disrupt or
dysregulate sodium channel activation and can explainwhy COVID-
19 patients sometimes experience surplus fluid in the lungs [14].
Therefore, until a vaccine that can fully defend against these infec-
tious respiratory diseases is supplied, a method of increasing im-
munity may be helpful.

The incidence rate of common cold symptom complex (CCSC)
including flu during a 2-year period in Japan demonstrated a
1.38% incidence in patients taking Korean Red Ginseng (KRG)
compared to the 4.89% in patients not taking KRG, indicating pre-
ventive effects of KRG on the CCSC [15]. Consistently, in mice exper-
iments, KRG increased the defense against influenza virus H1N1
[16] and H5N1 [17,18]. KRG protected tissue after H1N1 influenza
virus infection via stimulation of anti-viral cytokine IFN-g secretion
[19]. Moreover, KRG provided protection against bacterial
pneumonia-septicemia caused by pneumococcus in animal experi-
ments by decreasing inflammatory cytokine secretion, resulting in
a decrease in mortality rate [20]. KRG could enhance vaccine effi-
cacy via increase of phagocytosis, inhibition of reactive oxygen spe-
cies production, and reduction of apoptosis signaling and
inflammation [21].

Taken together, these finding indicate that the pathogenesis of
COVID-19 is similar to that of influenza. Lack of efficient pneumo-
coccal vaccine during respiratory viral and bacterial co-infections
suggests the need for ginseng products, which have been shown
to alleviate respiratory viral and bacterial co-infections, for non-
specific immune stimulation and protection as auxiliary agents.
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