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Since the outbreak of the new coronavirus epidemic, novel coronavirus has infected nearly 100,000
people in more than 110 countries. How to face this new coronavirus epidemic outbreak is an im-
portant issue. Basic reproduction number (RO) is an important parameter in epidemiology; The ba-
sic reproduction number of an infection can be thought of as the expected number of cases di-
rectly generated by one case in a population where all individuals are susceptible to infection. Epi-
demiology dynamics is a mathematical model based on a susceptibility-infection-recovery epidemic
model. Researchers analyzed the epidemiological benefits of different transmission rates for the es-
tablishment of effective strategy in prevention and control strategies for epidemic infectious diseases.
In this review, the early use of TCM for light and ordinary patients, can rapidly improve symptoms,
shorten hospitalization days and reduce severe cases transformed from light and normal. Many TCM
formulas and products have wide application in treating infectious and non-infectious diseases. The
TCM theoretical system of treating epidemic diseases with TCM and the treatment scheme of inte-
grated Chinese and Western medicine have proved their effectiveness in clinical practice. TCM can
cure COVID-19 pneumonia, and also shows that the role of TCM in blocking the progress of COVID-19
pneumonia.

© 2020 Tianjin Press of Chinese Herbal Medicines. Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license.
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction: an outbreak of novel coronavirus epidemic

Since the outbreak of the new coronavirus epidemic, novel
coronavirus has infected nearly 100,000 people in more than 110
countries in Asia, Europe, America, Africa and other regions. The
epidemic situation in China, South Korea, Iran, Italy, Japan and
other countries has shown a rapid growth trend (Fig. 1). Na-
ture and Science have issued separate articles saying that the
novel coronavirus pneumonia epidemic may have become a “global
pandemic” (Callaway, 2020; Cohen & Kupfeschmidt, 2020).

The WHO'’s decision to hold off describing the global outbreaks
as a ‘pandemic’ was based in part on data showing that infections
in China had peaked between 27th January and 18th February in
2020 and that control measures, such as the partial travel control
of cities, where the virus originated, had worked to prevent new
cases (Table 1). WHO affirmed that China has taken practical
actions and made positive and effective contributions to the
prevention and control of the epidemic.

When a viral infection spreads from person to person in a re-
gion, country or countries, it causes persistent outbreaks. From the
first case of patients increased gradually, its spread at a particular
level also won't be affected by the formation of significant; With
the development of a pandemic outbreak to be close to a certain
number of infections and severity (such as death). It is more than
healthcare system capacity (Table 1), the Chinese Center for Dis-
ease Control and Prevention (CDC) will improve the warning level,
the administrative department to take strict measures to control of
epidemic diseases.

According to the WHO, a pandemic is the worldwide spread of
a new disease. "A pandemic is when an epidemic spreads between
countries” says David Jones. In the case of COVID-19 specifically,
the WHO said that it’s the first pandemic caused by a coronavirus.

A pandemic is the highest possible level of disease, or a mea-
sure of how many people have gotten sick from a particular dis-
ease and how far it has spread—but before a common illness
reaches pandemic proportions, it has to exceed a few other levels
(Brabaw, 2020): (1) Sporadic: When a disease occurs infrequently
and irregularly; (2) Endemic: A constant presence and/or usual
prevalence of a disease or infection within a geographic area (Hy-
perendemic, is a situation in which there are persistent, high lev-
els of disease occurrence.); (3) Epidemic: A sudden increase in the

Table 1
Key time points on actions of prevented - controlled novel coronavirus infections.

Time Places Actions of prevented and controlled novel
coronavirus infections

Jan. 27 Hubei Some cites offer rewards for information on
visitors from Hubei

Feb. 02 Hubei Travel restrictions and sequestrations expand
beyond Hubei Province

Feb.10 Shanghai Atrial work resumption in Shanghai

Feb. 11 Hangzhou Hangzhou introduces color-coded health rating
app

Feb. 13 Hubei Hubei adjusts criteria for diagnosing cases (total:
63,936 cases)

Feb. 15 Shanghai Shanghai installs tracking devices on doors of

isolated individuals

Feb. 16 China Telecom carriers track users'14-day travel

histories

Feb. 18 Wenzhou Badly hit city Wenzhou begins a phased return to
normal life

Feb. 24 WHO WHO says: Beijing’s actions prevented more
infections

number of cases of a disease—more than what’s typically expected
for the population in that area; (4) Pandemic: An epidemic that
has spread over several countries or continents, affecting a large
number of people.

According to WHO news, a pandemic is the global spread of a
new disease. The global medical community recognized the "pan-
demic" includes the following three criteria: (1) The virus in the
human population is pathogenic and deadly, that is, the virus
caused a high risk of disease; (2) The virus can be transmitted con-
tinuously from person to person; and (3) there is evidence that the
disease is prevalent worldwide.

A new pneumonia outbreak is characterized as a "pandemic,”
dr. Tedros Adhanom Ghebreyesus (WHO director-general) said on
March 11th. He said the extent and severity of the outbreak was
deeply concerning, which is why we assess that the novel coro-
navirus pneumonia outbreak is characterized as a pandemic. The
number of new crown pneumonia cases outside China has in-
creased 13-fold in the past two weeks, and the number of affected
countries and regions has tripled; More than 118,000 cases have
been confirmed in 114 countries and regions, with 4291 deaths and
thousands more fighting for their lives in hospitals. The number of
confirmed cases, the number of deaths, and the number of affected
countries and regions are expected to rise further in the coming
weeks. “We have never seen a pandemic caused by a coronavirus
before,” he added. “And we’ve never seen a controlled pandemic
before.” Therefore, the WHO calls on countries to take urgent and
active action. We have sounded the alarm loud and clear.

It was only a matter of time before the word pandemic was
used. Marc Lipsitch, an American epidemiologist of infectious dis-
eases, “I think the epidemiological conditions for a pandemic are
met,” in Nature (Callaway, 2020).

2. How to face this new coronavirus epidemic for a pandemic
outbreak

2.1. WHO: novel coronavirus epidemic for outbreak a pandemic novel

The World Health Organization (WHO) still avoided using the
word “pandemic” to describe the burgeoning crisis today. What-
ever the rest of the world does, it's essential that it needs take
action soon. WHO hopes other countries will learn from China.
Burnce Aylward says “The single biggest lesson is: Speed is every-
thing,”. “And you know what worries me most? Has the rest of the
world learned the lesson of speed?”

WHO calls on all countries to activate and expand emergency
response mechanisms; Communicate with citizens about the risks
of the virus and how to protect themselves, because that’s every-
one’s job; Screen, isolate, test and treat each case and follow up
each close contact; Prepare the hospital; Protect and train medical
workers. Finally, let’s help each other, because we need each other.
WHO and governments should adopt a series of countermeasures,
including (1) strengthening cooperation and sharing of information
between national health agencies and international organizations;
(2) humanitarian assistance to countries with insufficient medical
resources; (3) to speed up the research and development of vac-
cines and the approval of antiviral drugs; (4) measures taken by
states to reduce or suspend activities that cause public gatherings;
and (5) countries issue travel warnings according to the situation.

Writing in NEJM, Bill Gates said the new pneumonia outbreak
could become a once-in-a-century pandemic and called on govern-
ments to act quickly to prepare for a response (Gates, 2020). He is
mainly based on the following two points. First, the case fatality

Please cite this article as: C.-x. Liu, Pay attention to situation of SARS-CoV-2 and TCM advantages in treatment of novel coronavirus
infection, Chinese Herbal Medicines, https://doi.org/10.1016/j.chmed.2020.03.004



https://doi.org/10.1016/j.chmed.2020.03.004

JID: CHMED

[m5G;April 12, 2020;3:13]

C.-x. Liu/Chinese Herbal Medicines xxx (XXxx) xXx 3

Cumulative number of reported
COVID-19 cases per 100 000

[ ]<o10

[ Jo11-1.00
[ ] 101-500
B 501-10.00
I 1001 -20.00

These histograms are based on the available information at the time of publication,
originating from several sources. Data completeness depends on the availability of
information from the affected areas. All data should be interpreted with caution as
the outbreak is evolving rapidly. In addition, due to the unavailability of date-of-
onset data and different testing policies per country, this figure might not be
reflective of the evolution of the epidemic.

I - 2000

[ Countries without cases reported

The boundaries and names shown on this map do not imply official endorsement or acceptance by the European Union

Date of production: 20/03/20

Fig. 1. Map of distribution of COVID-19 cases, 20 March 2020 (Source: EA, 20 March 2020).

rate of the 2019 novel coronavirus is around 1%, which is between
the 1957 pandemic (case fatality rate 0.6%) and the 1918 pandemic
(case fatality rate 2%), indicating that it is several times worse than
typical seasonal influenza. Second, novel coronavirus pneumonia
is highly contagious. An average infected person can infect two
or three people, an exponential increase, and can be spread from
mild to asymptomatic patients. Novel coronavirus pneumonia has
caused ten times as many confirmed cases as SARS in just a quar-
ter of the time.

In a NEJM (New England Journal of Medicine) paper, Gates cites
five references (Gates, 2015; The Novel Coronavirus Pneumonia
Emergency Response Epidemiology Team, 2020; Hoehl, Rabenau &
Berger; Frieden et al., 2020; Gates, 2018) to illustrate his point, and
clearly points to the establishment of a public health safety system
and concerns about its implementation. He said “We need to build
a system that can develop safe, effective vaccines and antivirals, get
them approved, and deliver billions of doses within a few months
after the discovery of a fast-moving pathogen”. In addition, “Gov-
ernments and other donors will need to fund — as a global public
good — manufacturing facilities that can generate a vaccine supply
in a matter of weeks”.

2.2. The ability to recognize the virus infecting: basic infection
number (RO)

Basic Reproduction Number (RO), sometimes called basic repro-
ductive ratio, or incorrectly basic reproductive rate, and denoted
RO, pronounced R zero, is an important index in epidemiology. Ex-
pected number of secondary cases of disease produced directly by
an average infectious individual entering an entirely susceptible
population. As shown in Fig. 2, when RO > 1, epidemic occurs to
form A, B, C, D, E and F generation transmission, and RO > 1, no
epidemic occurs.

Fig. 2. Epidemic occurs to form A, B, C, D, E and F generation transmission when
RO > 1.

The basic reproduction number of an infection can be thought
of as the expected number of cases directly generated by one case
in a population where all individuals are susceptible to infection
(Zhao, Tian et al., 2020a; Zhao et al., 2020b).

The outcome of each pathogen depends on its RO value and the
population of this closed community (Table 2). Instead of focusing
prevention and control efforts on preventing the spread of the epi-
demic, reducing the spread rate and losses, two things are waiting
to happen: first, it is expected that specific drugs or vaccines for
COVID-19 will be developed as soon as possible; Second, it is ex-
pected that more and more healthy young and middle-aged people
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Table 2
Values of RO of well-known infectious diseases.
§ No action taken
Diseases Transmission Values of RO Without
control
Measles Airborne 12-18 ;neazures
. . . %] 0 reauce
Diphtharia Se'xllva 6-7 2 risk of With control measures
Smallpox Airborne droplet 5-7 S diseases to reduce risk of diseases
Polio Fecal-oral route 5-7 ES
Rubella Airborne droplet 5_7 = National Healthcare System Capacity
Mumps Airborne droplet 4-7
Pertussis Airborne droplet 55
COVID-19 Airborne droplet 2.3-3.7
HIV/AIDS Sexual droplet 2-5
SARS Airborne droplet 2-5
Influenza Airborne droplet 2-3 Winter Spring Summer Autumn
Ebola Bodily fluids 1.5-2.5
Fig. 4. Epidemiological dynamics for national healthcare system capacity (Source
from UK Health Department).
15 1;}.60"@
this epidemiological dynamic model is the basis for establishing
" prevention and strategies control for epidemic infectious diseases.
For new pathogens (COVID-19), it is necessary to understand
the process of their transmission and the update of risk fac-
®9 &% tors, and the corresponding epidemic prevention policies will be
% m changed accordingly, and the prediction system based on health-
é 6 care system capacity should be established instead (Fig. 4). The size
of the risk is related to the country’s epidemic prevention policy,
3.60% and the ability to implement healthcare.
2 In Fig. 4, the national healthcare system capacity with high
— level of control measures helps to reduce spread of diseases. But
0.20%  0.20% | . . . . .
: without control measures to reduce risk of diseases is no action

10-19  20-29 30-39 40-49 50-59 60-69 70-79 80+
Age

Fig. 3. Relationship between COVID-19 mortality rate and age (Source: China CDC).

infected with the virus will be able to develop immunity, thus es-
tablishing a group immunity barrier to protect the most dangerous
old, weak, sick and disabled.

2.3. Epidemiological dynamics is a basis to establish the healthcare
system capacity to meet the needs of the epidemic

Risk of harm or death can be determined for certain groups of
people, whose mortality apparently increases with age. In fact, it
is the patient’s immunity (acquired immunity ability) that is re-
lated to it. The prognosis trend of the patient mortality from viral
infection is shown in Fig. 3.

The high mortality rate of the elderly or patients with under-
lying diseases is a real problem. From the above data, it can be
seen that the elderly infected persons are the main risk groups.
Mathematical statistics or models are based on many obvious or
implicit assumptions. Therefore, for situations like the new coron-
avirus that we do not fully understand, we should need to adjust
the control measures or reduce the risks according to the outbreak
speed and the changed number of infected and dead people. Many
infected persons whose symptoms are not obvious, the possibility
of shortage of medical resources still exist.

Good disease prevention and control strategy is an important
basis for reducing disease transmission rate and mortality rate.
Epidemiology dynamics is a mathematical model based on a
susceptibility-infection-recovery epidemic model, which changes
with the change of the number of patients found as the epidemic
time of infectious diseases passes. Data simulation is carried
out based on the time and the number of patients to form a
transmission dynamics curve (Fig. 4). Researchers analyzed the
epidemiological benefits of different transmission rates. This is
an effective strategy to reduce the transmission rate and corre-
spondingly reduce the prevailing level of local stability. Therefore,

taken during the outbreak of infectious diseases. In fact, the “no
action taken” is “non-feasance” for this capacity system.

2.4. “Herd immunity” is not suitable for prevention and control
strategies in outbreak of infectious diseases

Based on an article from Daily Mail, the UK government’s new
plan urges people with mild coronavirus-like symptoms to self-
quarantine (Daily Mail Online, March 13, 2020). Around 60% of the
UK population will need to become infected with coronavirus in
order for society to have "herd immunity" from future outbreaks,
Sir Patrick Vallance said. Herd immunity (Community Immunity)
is the resistance to a contagious disease within a population be-
cause enough people have become immune, and so it is harder for
it to spread (Sky News, March 13, 2020). At present, the UK gov-
ernment has adjusted the formulation of "Herd immunity" to pre-
vent and control diseases, to a certain extent easing the external
worries about the British government’s response to the epidemic
situation.

The mentioned "Herd Immunity" in a report in the UK, that
is, after most of the people have antibodies to the virus, the epi-
demic will not erupt on a large scale. In fact, it is the govern-
ment’s responsibility to evade the establishment of a scientific epi-
demic prevention and control system, and it is a lie that violates
infectious disease prevention and control strategies. The concept of
“Community Immunity” was originally an academic concept in the
field of epidemiological research, which was essentially the "min-
imum Immunity rate". However, when vaccines were widely used
to fight against large-scale infectious diseases, the concept gained
new life. But human beings have proved to be different from cat-
tle, and humanity has determined that we will not voluntarily give
up protecting anyone, even the old and the sick.

Theoretically, whether the herd immunity is effective or not,
it needs to reach the threshold of the herd immunity, which is
determined by the basic infection number RO of the virus. RO is
the average number of people infected by a patient, and if RO
is less than 1, the more the virus spreads, the fewer people it
infects, and it is difficult to form a large-scale infection. Assuming

Please cite this article as: C.-x. Liu, Pay attention to situation of SARS-CoV-2 and TCM advantages in treatment of novel coronavirus
infection, Chinese Herbal Medicines, https://doi.org/10.1016/j.chmed.2020.03.004



https://doi.org/10.1016/j.chmed.2020.03.004

JID: CHMED

[m5G;April 12, 2020;3:13]

C.-x. Liu/ Chinese Herbal Medicines xxx (Xxxx) Xxx 5

RO=3 for the new coronavirus, that would be an infected person,
with an average of three people infected. If more than 67% of a
population is immunized, the number of infected people will be
less than 1, which will result in RO < 1, indicating the epidemic is
under control, and you need to increase the number of people in
the population to believe that herd immunity can be formed.

According to the above view point, how to prevent novel coro-
navirus? At present, one of the characteristics of COVID-19 virus is
that the incubation period is very long, and there are many asymp-
tomatic infected persons who do not suffer from the disease for
a long time. Some discharged patients may have positive nucleic
acid tests and still carry the virus. If so, do you think it is difficult
to eradicate the virus?

The best way to prevent and treat serious infectious diseases
that have been effective in our country is “to find them early, iso-
late them early, and treat early”. We will try our best to track and
isolate every infected person until they are completely controlled
and new infected persons are avoided. For this reason, we will do
whatever we can to take some strict measures. This is the success-
ful experience and measures currently adopted in our country.

Of course, the cost is huge that cannot be copied in all coun-
tries. Then, once the strict control measures are relaxed, the virus
will come back and may spread very violently. Therefore, measures
should be taken to delay the spread of the virus, but do not ex-
pect it to be completely eliminated. If the spread of the virus can
be delayed and there are not too many patients at any one time,
then medical resources will not be overstretched and excessive
mortality will not result.

3. TCM advantages in treatment of SARS-CoV-2 infection

Traditional Chinese medicine (TCM) is an important party of the
world complementary and alternative medicine. TCM offers a wide
variety of application of traditional medicines and herbs for the
therapy of human diseases. According to a WHO report, about 80%
of the population in developing countries depends on traditional
medicines for health requirements. Many TCM products have wide
application in treating infectious and non-infectious diseases. WHO
quotes “infectious diseases are the sixth leading cause of prema-
ture deaths in the world”. Emerging and re-emerging infectious
diseases continue to impose a constant threat on human popula-
tion. Several viral infectious diseases caused by some new and old
infectious viruses challenge the survival of mankind on the world.

It is widely recognized that the key to the good use of TCM
is to grasp the principle of "syndrome differentiation and treat-
ment". The principle is not only from the perspective of anti-virus,
but mainly through adjusting the overall state of the body, chang-
ing its own environment, promoting healthy gi and enhancing the
body’s own disease resistance, thus achieving the purpose of treat-
ment. The theoretical system of treating epidemic diseases with
TCM and the treatment scheme of integrated Chinese and west-
ern medicine have proved their effectiveness in clinical practice.
TCM can cure COVID-19 pneumonia. It also shows that TCM play
the role in blocking the progress of COVID-19 pneumonia.

3.1. Effective prescription for treatment of COVID-19 pneumonia

3.1.1. Hospital preparations

The local food and drug administration to speed up the exam-
ination and approval of hospital preparations in order to facilitate
medical institutions to deal with the epidemic situation quickly,
hospital preparations approved by Beijing, Guangdong, Shandong,
Shanxi, Jilin, Yunnan, Shaanxi, Sichuan and other provinces and
cities are used for the treatment of COVID-19. But the application
can only be adjusted within the local scope. According to statistics,
21 prescriptions have been approved and used in clinical therapy.

3.1.2. Qingfei Paidu decoction

Qingfei Paidu Decoction is derived from the combination of
five classical prescriptions of TCM, namely Maxing Shigan Decoc-
tion, Shegan Mahuang Decoction, Xiaochaihu Decoction and Wul-
ing Powder. These classic prescriptions were recorded in "Treatise
on Febrile and Miscellaneous Diseases" written by Zhang Zhong-
jing in the Han Dynasty. Most of them are classic prescriptions
for treating exogenous febrile diseases caused by cold pathogens
with the characteristics of reasonable prescription, mild nature and
taste.

According to statistics, 214 confirmed cases were treated with
Qingfei Paidu Decoction in four pilot provinces. Three days is a
course of treatment, with a total effective rate of more than 90%,
of which more than 60% patients’ symptoms and imaging perfor-
mance improved significantly, and 30% patients’ symptoms were
stable and without aggravation. The formula can also be used for
patients with common cold and influenza. Chemical substances
in Qingfei Paidu Decoction also showed inhibitory effect on 3CL
protein of coronavirus (State Administration of Traditional Chinese
Medicine, 2020; Zhao, Tian et al., 2020a; Zhao et al., 2020Db).

3.1.3. Pneumonia no.1 formula

Pneumonia No.l Formula (officially named as "Thoroughly Re-
solving Antifungal Granules") is a clinical experience formula of the
Chinese Medicine Department of Guangzhou Eighth People’s Hos-
pital (Guangdong Provincial Drug Administration, 2020). The recipe
is mainly composed of five Chinese herbal medicines. Under the
guidance of the theory of febrile diseases, this prescription is de-
termined to treat COVID-19 with the principles of clearing away
heat and toxic materials, dispelling wind and penetrating the exte-
rior, invigorating gi and nourishing yin.

Clinical application was reported on the treatment of 50 pa-
tients with confirmed diagnosis of COVID-19 (mild disease). Af-
ter one week of clinical observation, the body temperature of all
patients returned to normal, cough symptoms disappeared in 50%
of patients, the pharyngalgia symptoms disappeared in 52.4%, fa-
tigue symptoms disappeared in 69.6%, and no patient turned to
severe disease. Because TCM pays attention to syndrome differ-
entiation and treatment, according to different clinical manifesta-
tions and pathological changes, taking this prescription as the basic
prescription, the use of drugs will be different (Guangzhou Eighth
Hospital, 2020).

3.1.4. Shufeng Jiedu capsule

Xiao et al. observed the clinical therapeutic effect of Shufeng
Jiedu Capsule (SFJDC) combined with arbidol in the treatment of
mild disease with COVID pneumonia (Xiao et al., 2020). Two hun-
dred patients were divided into control group and treatment group
with 100 cases in each group. The control group was treated with
arbidol while the observation group was treated with SFJDC. The
course of treatment was 2 weeks. The symptoms of fever and
cough, white blood cell count, lymphocyte percentage and chest
CT manifestations were compared between the two groups. After
treatment, the white blood cell count, lymphocyte percentage and
chest CT were significantly improved in the two groups (P < 0.05).
The improvement in the observation group was better than that
in the control group (P < 0.05). Fever regression time in observa-
tion group was shorter than that in control group (P < 0.05). The
total effective rate of the observation group was 88%, higher than
75% of the control group (P < 0.05). SFJDC has a good antiviral ef-
fect, and has a good effect on respiratory system symptoms such
as fever, cough, chest tightness and shortness of breath. Combined
with abidor in the treatment of mild NPC, it can significantly in-
crease the percentage level of white blood cells and lymphocytes
in patients’ blood routine and make chest CT infection foci ab-
sorb obviously. TCM can participate in prevention and treatment in
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Fig. 5. Structures of polyphenols in tea.

the whole process and in all directions, complementing the advan-
tages of chemical drug and improving the curative effect. In this
clinical observation, the adverse reactions of SFJDC are less and
can be better popularized clinically. Later, large sample and multi-
center research are needed to obtain more evidence-based medical
evidence to further guide clinical treatment.

Wang, Chen, Lu, Chen and Zhang (2020) reported here the clini-
cal characteristics and therapeutic procedure for four patients with
mild or severe COVID-19 pneumonia admitted to Shanghai Public
Health Clinical Center. All the patients were given antiviral treat-
ment including lopinavir/ritonavir (Kaletra), arbidol, and SFJDC, a
TCM product and other necessary support care. After treatment,
three patients gained significant improvement in pneumonia as-
sociated symptoms, two of whom were confirmed SARS-1 nega-
tive and discharged, and one of whom was virus negative at the
first test. The remaining patient with severe pneumonia had shown
signs of improvement by the cutoff date for data collection. Results
obtained in the current study may provide clues for treatment of
2019-nCoV pneumonia. In clinical study, two mild and two severe
COVID-19 pneumonia patients were given combined Chinese and
Western medicine treatment, three of whom gained significant im-
provement in pneumonia associated symptoms. The remaining pa-
tient with severe pneumonia has shown signs improvement by the
cutoff date for data collection. The efficacy of antiviral treatment
including lopinavir/ritonavir, arbidol, and SFJDC warrants further
verification in future study.

3.2. Basic research on compatibility of traditional Chinese medicine
was expounded by using the synergetic effect of multi-targets

The research has noted that the type Il transmembrane serine
proteases TMPRSS2 and HAT can cleave and activate the spike pro-
tein (S) of the SARS-CoV for membrane fusion. Heurich et al’ re-
sults in conjunction with those of previous studies indicate that
TMPRSS2 and potentially related proter omote SARS-CoV entry by
two separate mechanisms: ACE2 cleavage, which might promote-
viral uptake, and SARS-S-protein cleavage, which activates the S-
protein for membrane fusion. Their observations have interesting
implications for the development of novel therapeutic drugs us-
ing peptidases as entry receptor (Heurich et al., 2014). Network
pharmacology studies reveal that more than 10 kinds of ingredi-

ents may through the HRAS, 3-phosphoinositide dependent pro-
tein kinase 1 (PDPK1), silk crack the original activated protein
kinase phosphatase in the role of 1 (MAP2K1) 31 targets such
as inflammation, adhesive (focal adhesion), silk crack the origi-
nal amp-activated protein kinase (MAPK), Fc epsilon RI, peroxidase
growth activated receptor (PPAR), vascular endothelial growth fac-
tor (VEGF), B cell receptor and T cell receptors signal 19 pathways
(Tao, Meng & Han, 2017).

Using natural product library, 720 compounds were screened to
inhibit the activity of 3CL Pro (Li, Chang & Han, 2017). The cen-
ters for disease control in the area provided the homogeneous pu-
rified total RNA from a throat swab taken from a patient with se-
vere acute respiratory syndrome. These results suggest that TF2B
and TF3 compounds (Fig. 5) may be a good starting point for the
design of a more effective 3CL Pro-inhibitor encoded by SARS-
CoV. It is necessary to further study the inhibitory effect of these
natural products on SARS-CoV replication in cell culture (Chen,
Lin Coney & Huang, 2005). Researchers suggested that attention
should be paid to the clinical treatment of SARS-Cov-2 patients
infected with pneumonia (The observer, 2020), and 30 drugs that
may be effective against SARS-CoV-2 were also found, such as the
chemical components in Chinese medicinal materials such as Chi-
nese knotwort (Polygonum cuspidatum Siebold & Zucc) and Rhizoma
Alba (Atractylodes macrocephala Koidz.). The study showed that the
chemical constituents of Radix Bupleurae (Bupleurum chinense DC),
liquorice, honeysuckle and other traditional Chinese medicines had
inhibitory effects on Mpro.

To investigate the mechanism of treating COVID-19 with TCM
and monomers based on ACE2 receptor. A study on TCM and
monomers acting on angiotensin converting enzyme Il (ACE2) re-
ceptor was retrieved by TCMSP database. UniProt, GeneCards and
other databases were used in this work to query the gene names
corresponding to the target of Chinese medicine monomer, and
then Cytoscape 3.2.1 and used to construct the compound-target
(gene) network. DAVID was used to carry out the gene ontol-
ogy (GO) functional enrichment analysis and KEGG pathway en-
richment analysis based on the Kyoto encyclopedia of genes and
genomes to predict its mechanism of action. From the results, it
showed that there were 54 targets in the network, including AKT1,
VEGFA and TNF. GO function enrichment analysis revealed 554 GO
items including 486 biological process (BP) items, 26 cell com-
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ponent (CC) items, and 42 molecular function (MF) items. There
were 162 signaling pathways involved in small cell lung cancer,
non-small cell lung cancer, renin-angiotensin system pathway. The
results of molecular docking showed that the affinity of puer-
arin with ACE2 and SARS-CoV-2 was similar to the recommended
drugs. The study suggested that puerarin may regulate multiple
signaling pathways by binding ACE2 to AGTR1, NOS3, HIF1A and
other targets, which may have therapeutic effects on COVID-19
(Zong, Dig, Ma & Ju, 2020).

The compatibility theory of TCM is based on the analysis of eti-
ology and pathogenesis of diseases in traditional Chinese medicine.
According to the understanding of diseases in traditional Chinese
medicine, the occurrence of diseases is a complex process of life
movement. The external diseases of COVID-19 also had patholog-
ical damage and disease transmission, such as "cytokine storm”,
due to wind and temperature epidemic virus. The compatibility of
traditional Chinese medicine can meet the treatment needs of mul-
tiple pathological mechanisms.

Our project team studied the compatibility rules of Shufeng
Jiedu Capsule (SFJDC), and studied the compatibility rules of SFJDC
with heat-clearing and detoxification effects in the acute pneu-
monia model of rats. SFJDC components can significantly reduce
the IL-1¢, IL-18, IL-2, IL-4, and 1-10 levels. SFJDC group, nourish
group and licorice group have common set of targets and path-
ways, and each have lay particular stress on, targets related to
inflammation, immune response, bacterial endotoxin reaction, de-
fense, sweating, antipyretic, glucocorticoid reaction and so on. Each
link, each path through mutual targets for connections between
groups shows different ingredients target and pathway of synergy
(Han, Zhu & Dong, 2019).

4. Summary

Objectives of this review are to gather and highlight the infor-
mation on different TCM products and plant formulations with an-
tiviral properties in the backdrop of prior art patents, patent appli-
cations, non-patent art and commonly available traditional knowl-
edge. In order to prevent and control the epidemic situation, dif-
ferent teams and researchers in our country have also published
some valuable discussions on drug innovation and research, ap-
plication of traditional drug research and evaluation research (Liu,
2020; Liu, Wang, Yan 2020a; Liu, Wang, Yi et al. 2020b; Liu, Wang,
Zhang 2020c).

In summary, since the outbreak of COVID-19 pneumonia, Chi-
nese medicine diagnosis and treatment methods and a variety of
proprietary Chinese medicines and prescriptions have been listed
in various versions of the national version of the diagnosis and
treatment plan and recommended for many times. A great deal of
research and application has been done to bring the unique effect
of TCM on COVID-19 pneumonia.

In therapy of COVID-19, early use of TCM for light and ordinary
patients, can rapidly improve symptoms, shorten the hospitaliza-
tion days and reduce light, normal to the heavy development, for
heavy duty, and critically ill patients with a combination of Chi-
nese and western medicine, to improve the symptoms of fever,
cough, shortness of breath aspect, and has significant advantages
to promote the heavy type, critical to light, normal.

It is found that there are three theoretical characteristics wor-
thy of recognition in the use of medicine. First, different from the
unified diagnosis and treatment standards of western medicine,
the treatment of TCM must be added and subtracted according to
the actual situation of patients, which can be described as "one
person, one formula". Second, TCM has been fully involved in the
prevention and treatment of the COVID-19 pneumonia epidemic,
effectively reducing the incidence of mild cases becoming severe

ones and severe cases becoming critical ones, and improving the
cure rate. "In the frontal battle against the epidemic, TCM should
not be absent and has never been absent. Third, the overall reg-
ulation of TCM, treatment based on syndrome differentiation, to
improve the ability to resist disease, in the regulation of "vital,
blood, essence, fluid, viscera" function is the basis of TCM clinical
therapy.
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