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he  pathogenesis  and  alternative  treatment  of  SARS-CoV2
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Since first reported in Wuhan, China, a mysterious respiratory
llness sweeps the world. The images of patients lying unattended
n the streets shock and terrorize people on the globe. The sci-
ntific community has identified the culprit of the shock wave as
ARS-CoV-2 (Severe Acute Respiratory Syndrome Coronavirus-2).1

ccording to the statistics updated by the Johns Hopkins Univer-
ity, SARS-CoV-2 shows 4% mortality worldwide. While the impact
f SARS-CoV2 infection is yet to be fathomed, SARS-CoV-2 seems to

nfect more but kills less than its cousins: SARS-CoV-1 that infected
ore than 8000 people with 9.6% mortality2 and MERS-CoV (Mid-

le East Respiratory Syndrome coronavirus) did about 2500 people
ut killed 35% of them.3 As the WHO  (World Health Organization)
nnounced that SARS-CoV2 is pandemic, one ominous possibil-
ty is that the SARS-CoV outbreak becomes periodic, perpetually
aunting humans.

Human coronavirus (hCoV) has been known to account for
–30% of the common cold without posing a serious threat to
uman health.4 Since 2002, however, newly merged hCoV causes

ever, dyspnea, and often organ failure, which bestow SARS (severe
cute respiratory syndrome) to otherwise benign hCoV.5 Severity
n hCoV infection could be related to which host receptors hCoV
hooses. While hCoV 229E, which causes the common cold, binds
o hAPN (human alanyl aminopeptidase), MERS-Cov and SARS-
oV do hDPP4 (human dipeptidyl peptidase 4) and hACE2 (human
ngiotensin-converting enzyme 2), respectively.6,7 Similar to SARS-
oV, SARS-CoV2 is known to use hACE2.8 Receptors direct where

nfection occurs. Unlike the common cold hCoV that infects the
pper respiratory tract, SARS-CoV can travel down to the lower
espiratory tract, where the receptors for SARS-CoV abound. Since
ARS-CoV uses the spike protein (S) to bind to the receptors,9 the
tructure of the S protein of SARS-CoV2 was quickly elucidated.10

iscreet molecular structures of the S protein and receptors could
e exploited to produce antibodies, vaccines, or small molecules,

hich abort the binding of SARS-CoV2 to its receptors. As yet, how-

ver, no drugs or treatments are available to prevent the infection
f SARS-CoV2.
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It should be noted that the dire consequence of SARS-CoV2
infection is not due to the virus per se but to entailing inflam-
matory response in the lung. During the MERS-CoV and SARS-CoV
outbreaks, most patients died of acute lung injury (ALI) or acute
respiratory distress syndrome (ARDS), a severe case of ALI.11 ALI
is featured by the surge of pro-inflammatory cytokines and neu-
trophils in the lung, which causes edema and damages capillary
and lung tissue; when our system is flooded with inflammatory
cytokines and chemokine, organ failure ensues, resulting in a fatal
consequence.12 As for the viruses, they simply bind to the recep-
tors and cause the apoptotic or necrotic death of cells lining inner
lung tissue. Depending on the swath of receptors, the virus infec-
tion can be limited or massive, and so do an inflammatory reaction.
Fortunately, the mortality of SARS-CoV2 infection, which is related
to ALI or ARDS, is lower than those of the other two outbreaks.13

Since ALI can be regulated by suppressing inflammation,14 various
anti-inflammatory regimens had been attempted to treat patients
during the last CoV outbreaks, including steroids and antibodies
against cytokines.11 Given the pathologic similarity among three
different outbreaks of hCoV, it is highly likely that managing ALI
and ARDS attentively and vigorously leads to quick recovery from
SARS-CoV2 infection.

Along with the anti-inflammatory drugs, administering medic-
inal herbs, a pillar of traditional Asian medicine, to patients is
conceivable given the long history of treating patients with vari-
ous inflammatory lung diseases. For instance, Sikyungbanha-Tang
(SKBHT), a concoction of 10 different herbs, is used for patients
who suffer from cough and fever.15 An extract of Forsythiae Fruc-
tus is prescribed to patients with the common cold, fever, and other
various infections.16 More effective formulas could be contrived
from a collection of herbs showing anti-inflammatory activity.17

Mechanistic and animal studies demonstrate that these medici-
nal herbs suppress lung inflammation and increase the survival
of mice in ALI mouse models. As yet, however, no evidence is
available that, if administered to patients on the principles of
traditional Asian medicine, the medicinal herbs show effective-
ness against ALI caused by SARS-CoV2 infection. The pandemic
situation makes scientifically unfounded attempts possible. With-

out scientific evidence, anti-viral drugs designed for other viral
infections are allowed in clinical trials to test a possible anti-
SARS-CoV2 effect. Unlike those, many medicinal herbs used in
traditional Asian medicine have been used to relieve respiratory
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nflammation,18 which has been supported by experimental evi-
ence from numerous laboratories. The time comes to examine
hether anti-inflammatory medicinal herbs give a medical benefit

o patients infected by SARS-CoV2.
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