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Currently, Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2, formerly known as

2019-nCoV, th i hogen of Coronavirus Di 2019 VID-19)) has rapidly spread acr
hina and around th rid ing an reak of infecti neumonia. N ific anti-vir
drugs or vaccines are available for the treatment of this sudden and lethal disease. | he supportive care |

and non-specific treatment to ameliorate the symptoms ot the patient are the only options currently. At

the top of these conventional therapies, greater than|857%| of SARS-CoV-2 infected patients in China are

| receiving | raditional Chinese Medicine g | (..IVI! treatment. [n this article, relevant %ubllshed literatures are
thoroughly reviewed and current applications of TCM in the treatment o VID- atients are|
analyzed. Due to the homology in epidemiology. genomics. and pathogenesis of the §AR§-EoV-f and

rrent experimen dies that provid

SARS-CoV, and the widely use of | CM In the treatment of SARS-CoV, the clinical evidence showing the

beneficial effect of TCM in the treatment of patients with SARS coronaviral infections are discussed.

n insight in

he mechanism underlying the ther: ic eff

of TCM, and those studies identified novel naturally occurring compounds with anti-coronaviral activity,

are also introduced.|

| Key words: SARS-CoV-2, Traditional Chinese Medicine (TCM), coronavirus pneumonial

|Introduction

|In December 2019, there was an outbreak of

spread of SARS-CoV-2 through human-to-human

unexplainable pneumonia in Wuhan city, Hubei

province, China [1]. By Jan 7, 2020, it was confirmed

transmission, the cases currently continue to rise.

SARS-CoV-2 extracted from patients with pneumonia

that a new type of coronavirus named SARS-CoV-2

in Wuhan is an enveloped single stranded RNA-type

(formerly named as 2019-nCoV) had emerged [2]. The

beta-coronavirus [7/]. The genome sequences of

World Health Organization (WHO) named the

SARS-CoV-2 shared|79.5%|sequence identity to severe

Wuhan pneumonia as Coronavirus Disease-2019

acute respiratory syndrome-related coronaviruses

(COVID-19) on Feb 11, 2020 [3]. The COVID-19

(SARS-CoV) [8, 9]. In addition, the spike (S) protein of

patients showed typical respiratory symptom (such as

SARS-CoV-2 and SARS-CoV enters human alveolar

cough, fever, and lung damage) and some other

symptoms such as fatiecue, mvyalgia, and diarrheal[_él,'

5]. As of February 17, 2020, a total of 73,332 cases of
the SARS-CoV-2 infected pneumonia has been

epithelial cells through binding angiotensin-
converfing enzyme 2 (ACE2) receptor [3].

[COVID-T19 can be diagnosed by either chest CT|

radiography or a laboratory testing. Unfortunately,

reported in China and 25 other countries, of which

72,528 cases was found in China [6]. Due to the rapid

sgecific antiviral drugs or vaccines currentlg have not|

been available for the treatment [10, 11]. According to

| http://www.ijbs.com|
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the current clinical guideline in China and the

experiences in the treatment of SARS or Middle East

Respiratory Syndrome (MERS) patients, both

of the cases with SARS-CoV-2 [7], while its efficacy

currently remains uncertain. |

conventional medicine and traditional Chinese

medicine (TCM) are used for the treatment of patients

with infection of SARS-CoV-2 in China [12-14]. This

review mainly focuses on the discussion of TCM

usage in the treatment of COVID-19 patients, in the

context of current conventional management. Due to

the homology in epidemiology, genomics, and
pathogenesis of the SARS-CoV-2 and SARS-CoV [8,

9], and widely usage of TCM in the treatment of

patients infected with SARS-CoV in 2002-2003 [15],
the clinical evidence showing the efficacx and safeg

of TCM in the treatment of patients with the emerging

coronaviral will be summarized and analyzed,

including the laboratory studies that provide an

insight into molecular basis of therapeutic benefits.|

Conventional treatment of SARS-CoV-2;|

Table 1. Conventional treatment of patients with SARS-CoV-Zl

infection |

Type of treatment
Oxygen therapy

Therapeutic agent or device Reference
Nasal cannula [16]
Non-invasive mechanical ventilation

Invasive mechanical ventilation

ECMO*
Antibiotics combination = Amoxicillin [16]
Azithromycin
Fluoroquinolones
Antivirals Lopinavir/ ritonavir [16,17]
Ribavirin [16,18]
Favipiravir (T-705) [19, 20]
Remdesivir [20-23]
Oseltamivir [7]
Chloroquine [20, 36]
Interferon [7,17]
Corticosteroids Methylprednisolone [7]
Convalescent plasma Convalescent plasma [22]

is there a room for Chinese medicine?|

[Due to the absence of a specific antiviral

therapeutics and vaccine, main treatment strategy for

COVID-19 is supportive care, which is supplemented

*ECMO, extracorporeal membrane oxygenation.l

|Host—targeted small _molecules aggroved for

other human diseases may modulate the virus-host
interactions of SARS-CoV-2. Chloroquine, a potential

by the combination of broad-spectrum antibiotics,

broad-spectrum antiviral drug [25, 26], was shown by

antivirals, corticosteroids and convalescent plasma

[16] (Table 1). HIV protease inhibitors ritonavir and

lopinavir have been used, typically in combination

treatment of SARS-CoV-2 infected patients [7, 17].

Nucleoside analogs such as ribavirin [12] may be
gotentiallx beneficial for the treatment of COVID-19E

. since ribavirin was aggroved for treating resgiratorz
syncytial virus (RSV) infection [18] and used

a recent study had anti-SARS-CoV-2 activity [20]. Its
clinical efficacy is under study in an open-label trial
(ChiCTR2000029609) [12]. IFNa (5 million U)
atomization inhalation was recommended as antiviral
therapy to treat SARS-CoV-2 [16]. A trial testing
IFNa-2b combination of the approved anti-HCV
inhibitors has been initiated [17], however, whether it
could act synergistically against SARS-CoV-2 is
unclear. |

extensively during the SARS and MERS outbreak [10].

However, ribavirin had severe side effects such as

[ Corticosteroids were frequently used to suppress
[the elevated cvtokine levels in patients wit

anemia [18] and whether it had sufficient antiviral

activity against SARS-CoV-2 is unclear. Nucleoside

analogs favipiravir (T-705) can effectively inhibit the

activity of RNA polymerase of RNA viruses such as
influenza [19]. A recent in vitro study found that it had

the anti-SARS-CoV-2 activity [20], but the in vivo effect

remains elusive. Remdesivir may be the most

promising antiviral drug for treating COVID-19. It has

SARS-CoV [27, 28] and MERS-CoV [29, 30]. However,
there are no evidence showing that the mortality of
SARS and MERS patients was reduced by the
treatment with corticosteroids, while the clearance of
viral was delayed by such treatment [31-33].
Consequently, corticosteroids are not suggested to
systemically use in SARS-CoV-2 infected patients [34,

35].

in vitro and in vivo antiviral activity against a wide
array of RNA viruses including SARS and MERS [21],

and could decrease viral loads and pathology of lungs
in animal models [22]. A study showed remdesivir

| Previously, it was shown that, either in severe
influenza or SARS-CoV infection, convalescent
plasma treatment could significantly decrease viral
load and reduce the mortality [31, 36]. Convalescent

markedly inhibited the infection of SARS-CoV-2 in

Vero E6 cells [20], and most symptoms of the first US

patient infected with SARS-CoV-2 had resolved

swiftly after intravenous administration with

remdesivir [23]. Currently, it is under clinical trial to

evaluate the safety and efficacy of intravenous

remdesivir for patients with SARS-CoV-2 infection

plasma has been used for severe SARS-CoV-2
infection in China [22], although promising, the
efficacy and safety need to be carefully further
evaluated.|

[Consistent with previous analysis, WHO also
|concluded that "to date, there is no specific medicine

http://www.ijbs.com
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recommended to prevent or treat SARS-CoV-2" [37].

confirmed the antivirus activity of ¢lycyrrhizin by

TCM has been used in control of infectious diseases

plaque reduction assays and this study found that

for thousands of years. There is a clear room for the

another Chinese herbal compound baicalin also had

intervention of TCM as a complementary therapy fo
COVID-19 patients. It is reported that the patients

the anti-SARS activity [49]. Furthermore, Wang et al.
found MOL376, a compound derived from TCM, may

with SARS-CoV infection have benefited from TCM
treatment [38], including amelioration of side effect of

[become a lead compound for SARS therap .
inhibition of cathepsini a target for the treatment of

be a valuable weapon in the armory against

conventional therapeutics [39, 40]. Based on these| [SARS [50].
factorsE thereis a general expectation that TCM would There is a myriad of literature on TCM

treatments for SARS published after the SARS

SARS-CoV-2/

Traditional Chinese Medicine in the|
treatment of patients infected with|
SARS-CoV: clinical evidence

epidemic in China. A critical analysis of these

publications would be useful to confirm the beneficial

effect of TCM. Liu et al. systematically reviewed eight
randomized controlled trials, and concluded that, bz

combination with conventional medicine, TCM

Application of T in the treatment of

showed the beneficial effects such as decrease of

SARS-CoV-2 is largely inspired by the treatment of

mortality and relief of symptom, as well as control of

SARS caused by outbreak of SARS coronavirus

(SARS-CoV) 1n the late of 2002 in the Guangdong

fungal infections in patients with SARS. However, the

evidence is not sufficient enough due to the poor

quality of methodology used in the trials [13]. Leung

Province of (hina which qprpad rapmlv dnrmg the
2003, with the cumulative number worldwide of over
8,000 [41-43]. Ranging from case reports, case series,
controlled observational studies and randomized
clinical trials, clinical studies aiming to examine the
effect of TCM on SARS have been carried out and
reported. There are quite compelling evidences

analyzed 90 peer-reviewed papers with reasonable

quality from 130 publications and concluded that

TCM used together with conventional treatment had

some positive effects, including better control of fever,

quicker clearance of chest infection and other

symptoms. However, such beneficial effect of TCM is

support the notion that TCM has benetficial effect in

not conclusive and more high-quality clinical studies

[the treatment or prevention of SARS. For example, the

rate_of fatality in Hong Kong and Singapore was

are required [15]. In another thorough literature

analysis, Liu and colleagues concluded that there was

no benefit of adjuvant treatment with TCM in terms of

approximately |18%| while the rate for Beljing was

nifially_more_than [52%| until the |57 of May_and
decreased gradually Ito 4%-1%)| atter hei Umiiot May 1in
2003. The dramatic reduced fatality from late May in
Beijing was believed to be associated with the use of
TCM as a supplement to the conventional therapy

mortality [39]. Due to the lack of high quality TCM

trials and biases that influenced the validity of results,

of TCM for the treatment of acute respiratory tract
infections (ARTIs) [51].

144|. Lau and colleagues reported that, during SAKS

outbreak, 1065 volunteers including 926 hospital
workers and 37 laboratory technicians working in

Identification of anti-novel coronaviral|

compound from Traditional Chinese|

Ih1 h-risk virus laboratories used a 1TCM herbalI
extract, namely Sangl IEI Yin plus Yu Ping Feng San.

Medicine

|Natura1 products used in TCM remains to be a

|Compared with the|0.4%| of infection in the control
group, none of TCM users infected. Furthermore,

there was some evidence that Sang Ju Yin plus Yu Ping

wealthy source for the identification of novel

therapeutic agents for the treatment of human
diseases [52]. In the past decade, scientists have made

a considerable effort to identify multiple component

Ferig Sanm _could modulate T cells In a manner to
3 y
e;ﬁance host defense capacity i45, 46i. Tn a controlled

herbal formulae in TCM with anti-SARS-CoV activity

clinical study, the supplementary treatment with

(Table 2). Further identification of chemical entities

TCM resulted in marked improvement of symptoms

and shortened the disease course [47] The clinica

contained in TCM herbs responsible for the

anti-SARS- CoV effect was also pursued (Table 3).

beneficial effect of TCM appears to be supported by

Due to the homology of SARS-CoV and SARS-CoV-2,)|

laboratory studies. For example, a high-protile

these previous studies may shed light on the naturally

research published in the Lancet reported that

glzczrrhizin, a major active constituent liguorice root

which is the most frequently used Chinese herb,

occurring compounds with the capacity to inhibit
SARS-CoV-2.

[3- chymotrypsin-like protease (3CLpro) is vital

potently inhibited the replication of clinical isolates of

for replication of virus, and thus represents a

SARS virus [48]. Another independent study

promising drug target for the development of

| http://www.ijbs.com|
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therapeutics agents for SARS-CoV as well as other

including sinigrin (IC50: |217uM), indigo (IC50:

human coronaviruses including SARS-CoV-2. It was

752uM), aloe-emodin (IC50: |366 uM)], hesperetin

reported that following TCM herbal extracts had the

(IC50:8.3 |uM) [57], quercetin (IC50: |73uM),

capacity to inhibit the enzymatic activity of SARS

epigallocatechin gallate (IC50:|73uM]|, gallocatechin

3CLpro: Chinese Rhubarb extracts (1C50:/13.76 + 0.03

oallate (IC50:147 uM) [58], herbacetin, rhoifolin and

ng/mL) [53], water extract of Houttuynia cordata [54,

pectolinarin [59] were able to inhibit the SARS 3CLpro

55], flavonoid extracted from litchi seeds [56] and

beta-sitosterol ( IC50:|1210ng extracted from the root

extract of Isatis indigotica [57]. Further, following

activity. Moreover, the flavonoids namely herbacetin
isobavaschalcone, quercetin 3'_' D-glucoside, and
helichrysetin had the potential to block the enzymatic

herb-derived naturally occurring compounds

activity of MERS-CoV 3CL protease [60].|

|Table 2. TCM herb formulae used for the Treatment of SARS-CoV infectionl

macrocephala, and Saposhnikoviae Radix

TCM Formula Composition Therapeutics effect Reference
Yin Qiao San Fructus Forsythiae, Flos Lonicerae, Radix Platycodonis, “Disperses wind-heat, clears heat, and relieves toxicity”, [111,112]
Herba Menthae, Herba Lophatheri, Radix Glycyrrhizae, according to TCM theory
Herba Schizonepetae, Fermented soybean, Fructus arctii, and Treatment of upper respiratory tract infection.
Rhizoma Phragmitis Improvement of the function of upper respiratory mucosal
immune system
Yu Ping Feng San Astragali radix, Astragalus membranaceus, Atractylodes “Tonifying “qi” to protect from external pathogens”, according [113-115]

to TCM theory
Reportedly have antiviral, anti-inflammatory and
immunoregulatory effects

and Veronicalina riifolia respectively

Sang Ju Yinand Yu  Sang Ju Yin [made with chrysanthemum, mulberry leaf, ~ Reportedly have anti-viral and immunoregulatory effects [46]
Ping Feng San and 6 other herbs] and Yu Ping Feng San
Lian Hua Qing Wen  Forsythia suspensa, Ephedra sinica, Lonicera japonica, Isatis “Clear heat and detoxify, removes lung hotness”, according to  [82, 83]
Capsule indigotica, Mentha haplocalyx, Dryopteris crassirhizoma, ~ TCM theory
Rhodiola rosea, Gypsum Fibrosum, Pogostemon cablin, Reportedly have antiviral, anti-inflammatory and
Rheum palmatum , Houttuynia cordata, Glycyrrhiza immunoregulatory effects.
uralensis, and Armeniaca sibirica
Shuang Huang Lian Lonicera japonica, Scutellaria baicalensis, and Forsythia “Clear heat and detoxify, remove lung hotness”, according to  [78, 80, 116]
suspensa TCM theory
Reportedly has anti-SARS-CoV-2 activity
Reportedly has immunosuppressive effects
Ma Xin Gan Shi Tang  Ephedrae herba, Armeniacae semenamarum), Glycyrrhizae  “Facilitate the flow of the lung “gi” and clear away heat”, [117, 118]
radix et rhizome, Gypsum fibrosum, and Da Yuan Yin according to TCM theory
[Arecae semen, Magnoliae officinalis cortex, Tsaoko Reportedly have anti-ARS-CoV activity
fructus, Anemarrhenae rhizoma, Dioscoreae rhizoma,
Scutellariae radix, and Glycyrrhizae raadix et rhizome]
Table 3. TCM herbal extracts or TCM-derived Compounds with anti-HCoV Activity
TCM Compound (s) Mode of action Reference
Plant-derived phenolic compounds and Root extract of Isatis ~ Inhibit the cleavage activity of SARS-3CLpro enzyme [57]
indigotica
Water extract of Houttuynia cordata Inhibit the viral SARS-3CLpro activity [54, 55]
Block viral RNA-dependent RNA polymerase activity (RARp)
Immunomodulation
Scutellarein and myricetin Inhibit nsP13 by affecting the ATPase activity [61]
Glycyrrhizin from Glycyrrhiza radix Inhibit viral adsorption and penetration [48, 75]
Herbacetin, quercetin, isobavaschalcone, 3-B-D-glucoside and  Inhibit cleavage activity of MERS-3CLpro enzyme [60]
helichrysetin
Tetrandrine, fangchinoline, and cepharanthine Inhibit the expression of HCoV- OC43 spike and nucleocapsid protein. [106, 119]
Immunomodulation
Chinese Rhubarb extracts Inhibit SARS-3CLpro activity [53]
Flavonoids (For example: extracted from litchi seeds, Inhibit SARS-3CLpro activity [56, 58, 59]
herbacetin, rhoifolin, pectolinarin, quercetin, epigallocatechin
gallate, and gallocatechin gallate)
Quercetin and TSL-1 from Toona sinensis Roem Inhibit the cellular entry of SARS-CoV [76]
Emodin derived from genus Rheum and Polygonum Inhibit interaction of SARS-CoV Spike protein and ACE2 [67,72]
Inhibit the 3a ion channel of coronavirus SARS-CoV and HCoV-OC43
Kaempferol derivatives Inhibit 3a ion channel of coronavirus [73]
Baicalin from Scutellaria baicalensis Inhibit Angiotensin-converting enzyme (ACE) [44, 68]
Saikosaponins Prevent the early stage of HCoV-22E9 infection, including viral attachment and ~ [74]
penetration
Tetra-O-galloyl-B-D-glucose and luteolin, from Galla chinensis ~ Avidly binds with surface spike protein of SARS-CoV [71]

http://www.ijbs.com
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|The helicase protein is also considered as a

|preparation potently inhibited staphylococcal toxic

potential target for the development of anti-HCoV

[shock syndrome toxin 1 (TSST-1)-induced production

(human coronavirus) agents. Yu et al. reported

of cvtokines kIL—lﬁI IL-6, T =

scutellarein _and myricetin _potently _inhibited _the
nsP13 (SARS-CoV_ helicase protein) in vitro by

chemokines (MIP-1a,/ |[MIP-18| and MCP-1) by

peripheral blood mononuclear cell (PBMC) [79]. In

affecting the ATPase activity [61]. The RNA-

line with our results, this herbal product was shown

dependent RNA polymerase (RdRp), a key enzyme

to markedly reduced the transcriptional and

[responsible for both positive_and negative-strand
RNA synthesis, also represents another potential

translational levels of inflammatory cytokines TNF'a/
IL-18l _and IL-6 in_lipopolysaccharide-stimulated

mdu

active ingredient of a TCM preparation Dang Gui Long

Idru able target. It was shown that the extracts of
Kang Du Bu Fei TunQ[IC50:471 3ug/ mﬂ, Sinomenium

pendent manner [54]. Wu et al. performed large-

scale screening of existing drugs, natural products,

Hui Pill, had strong antiviral and immunomodulatory

effects, as shown by a study based on the observation

of influenza H5N1 virus-infected human

macrophages and type-I alveolar epithelial cells [81].

Lian Hua Qing Wen Capsule was reported to have in

and_svnthetic compounds (>10000/_compounds) to

vitro_activity in inhibition of propagation of variou

identify effective anti-SARS-CoV agents through a

cell-based assay with SARS virus and Vero E6 cells

[62]. They found that ginsenoside-Rbl isolated from

Panax ¢inseng, aescin isolated from the horse chestnut

tree, reserpine contained in the genus Rauwolfia and

fa study by Dong et al. reported that the levels of 1L-8,

influenza viruses. This TCM herbal groduct not onlg
blocked the early stages of influenza virus infection

but also inhibited virus-induced gene exgression of
IL-6E IL—8E TNF-aE IP—10E and MCP-1 [82 .Additionallgé

extracts of eucalyptus and Lonicera japonica inhibite

[TNE-q, IL-17, and IL-23 in the sputum and of IL-8 and

SARS-CoV replication at non-toxic concentrations

[IL-17 in the blood were markedly decreased after Lian

[62],

|Same as SARS-CoV and HCoV-NL63,

Hua Qing Wen Capsule treatment in patients with acute
exacerbation of chronic obstructive pulmonary

SARS-CoV-2 uses host receptor ACE2 for the cellular

disease [83]. A selt-control study by Poon et al.

entrance [63-66]. Therefore, TCM with the capacity to

showed that the administration of the TCM herbal

target ACE2 holds the promise to prevent the

[formulas (Sang Ju Yin and Yu Ping Feng San) may have

infection of SARS-CoV-2. Emodin from genus Rheum

|beneficial immunomodulatory effects for the

and Polygonum [67], baicalin from in Scutellaria

baicalensis [44, 68], nicotianamine from foodstuff
especially “soybean ACE2 inhibitor (ACE2iSB)”) [69
scutellarin [70], tetra-O-galloyliB-D-glucose (TGG)

prevention of viral infections including SARS-CoV

[46].]

|Moreover, a number of anti-coronaviral agents
have been identified from TCM herbs, although the

from Galla chinensis and luteolin from Veronicalina

mechanisms of action have not yet been elucidated.

riifolia_[71] markedl
SARS-CoV S-protein and ACE2. However, the

inhibited the interaction ofI

For example, extracts from Lycoris radiata, Artemisia
annua, Pyrrosia linqua, and Lindera agqregate possessed

anti-SARS-CoV activity of these compounds remain to
be evaluated. In addition, inhibition of the 3a ion

the anti-SARS-CoV activity [84], |3B-Friedelanol
isolated from Euphorbia neriifolia [85], Blancoxanthone

channel by emodin [72] or kaempferol derivatives-

isolated from the roots of Calophyllum blancoi [86]

juglanin_[73] could potentially prevent the virall

exhibited anti-HCoV-229E activity |

release from the infected cells. Saikosaponins [74],

elycyrrhizin [48, 75], quercetin and TSL-1 extracted

from Toona sinensis Roem [76] purportedly had potent

|Traditi0nal Chinese Medicine used in the|
[treatment of SARS-CoV-2-infected|

anti-SARS-CoV effects by inhibition of viral cellular

entry, adsorgtionE and Eenetra’cion.l

Overwhelming inflammatory responses are

SARS-CoV, or MERS-CoV, or COVID-19. Thus,

attributable to the deaths of patients with infection of|

[patients: the current situations|

TCM is highly valued by the government of
China in their campaign to contain and eradiate
SARS-CoV-2. For example, Health Commission in 26

anti-inflammatory_agents presumably could reduce
the severity and mortality rate [77]. Shuang Huang

provinces have officially declared that TCM should be

Lian, a TCM herbal product prepared from Lonicerae

japonicae Flos, Scutellariae radix and Fructus forszthia,
purportedly had the activity to inhibit SARS-CoV-2

[78]. Interestingly, We have shown that this herbal

used in combination with conventional medicine in
the treatment of COVID-19 patients. On 17, February,
National Health Commission (N-HC) of the 1-°eop1e’s
Republic of China reported that 60,107 confirmed
COVID-19 patients [85.20%) of total confirmed cases
had been treated with TCM [87]. As for March 1, 2020,

| http://www.ijbs.com|
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a total of 303 ongoing clinical trials aiming to evaluat
the efficacy and safety of treatments for CoV-19| [medicine formulae should be selected [90]. In

patients have been launched in China. Among them,

addition, for the patients in critical condition, Shen Fu

50 trials |(16.5%)| are about the use of TCM, includin
14 cases |(4.6%

to_examine the effect of combined
treatment with TCM_and Western medicine. In 22|

injection, Sheng Mai Injection, Shen Mai Injection, Su He
Xi Pill and A ¢ Niu Huang Pill should be

administered (Table o). |

TCM trials I(7.3%]: the effect of self-made herbal

| Through analysis of the frequency of TCM used

preparations such as Xin Guan-1 Formula, Xin Guan-2

|in 23 provinces, Luo, et al. [37] concluded that

Formula and Qing Yi-4 are examined. In another 14

TCM trials |(4.6%), commercially available TCMl

Astragalus membranaceus, Glycyrrhizae uralensis,
Saposhnikoviae divaricata, Rhizoma Atractylodis

products such as Tan Re Qing Injection and Lian Hual
Qing Wi I ied (Table 4).|

To date, NHC has published 6 editions
Guidelines of Diagnosis and Treatment for COVID-19

MacroceghalaeE Lonicerae !agom’cae FlosE Fructus

forsythia, Atractylodis Rhizoma, Radix platycodonis,
Agastache rugosa, and Cyrtomium fortune J. Sm were

10 most commonly used Chinese herbs in the

[88]. Since the fourth versions, different herball
medicines used in TCM system has been
recommended for the treatment of COVID-19, based

treatment of COVID-19. Xu, et al. [91] reported that

Aqh‘agaluq membranaceus and Yu Ping Fpng san

were used 1n the 13 prevention programs (in Beijing

on the stage of disease and symptom differentiation

l1anjin, et al.) for "reinforcing vital gi”, a terminology

[89]. According to the latest edition of Guideline [88],

used 1n I'CM that 1s similar to boosting host detense

following multiple component Chinese herbal
products are recommended for the patients in the

capacity. Oghiogogon japonicas _and Scroghularia

ningpoensisand are TCM herbs which were most

medical observation period, presumably as a
preventive measure: Huo Xiang Zheng Qi Shui, Lian

frequently used for “nourishin in” in northern
China, while Atractvlodis Rhizoma, Agastache rugosa

Hua Qing Wen Capsule, Shu Feng [ie Du Capsule and [in
Hua Oing Gan Granule. In the clinical treatment period

Qing Fei Pai Du Tang, Xi Yan Ping¢ injection, Xue Bi [ing

and other Chinese medicinal herbs with the property
of “aromatic dehumiditication” were commonly used
in southern China (Table 6).|

injection, Re Du Ning injection, Tan Re Qing Injection,

|Table 4. Ongoing TCM Clinical Trials for the treatment of SARS-CoV-2 infectionl

Registration Design Title TCM herbal Sample Phase

number type medicine size

ChiCTR2000029432 CCT A real world study for the efficacy and safety of large dose Tanreqing Injection in the Tan Re Qing 72 4
treatment of patients with novel coronavirus pneumonia (COVID-19) Injection

ChiCTR2000029434 RCT A randomized, open-label, blank-controlled trial for Lian-Hua Qing-Wen Lian Hua Qing Wen 400 4
Capsule/Granule in the treatment of novel coronavirus pneumonia (COVID-19) Capsule/Granule

ChiCTR2000029487 CCT Clinical study for Gu-Biao Jie-Du-Ling in preventing of novel coronavirus pneumonia Gu Biao Jie Du Ling 200 0
(COVID-19) in children

ChiCTR2000029589 CCT  An open, prospective, multicenter clinical study for the efficacy and safety of Reduning ~ Re Du Ning 60 0
injection in the treatment of ovel coronavirus pneumonia (COVID-19) Injection

ChiCTR2000029605 RCT A randomized, open-label, blank-controlled, multicenter trial for Shuang-Huang-Lian oral Shuang Huang Lian 400 4
solution in the treatment of novel coronavirus pneumonia (COVID-19) oral Liquid

ChiCTR2000029780 RCT A multicenter, randomized, open, controlled trial for the efficacy and safety of Shen-Qi Shen Qi Fu Zheng 160 4
Fu-Zheng injection in the treatment of novel coronavirus pneumonia (COVID-19) Injection

ChiCTR2000029781 RCT A multicenter, randomized, open and controlled trial for the efficacy and safety of Kang Bing Du 160 4
Kang-Bing-Du granules in the treatment of novel coronavirus pneumonia (COVID-19) Granules

ChiCTR2000029822 RCT A randomized controlled trial for honeysuckle decoction in the treatment of patients with Jin Yin Hua Tang 110 0
novel coronavirus (COVID-19) infection

ChiCTR2000029991 RCT A randomized, open-label, controlled trial for the safety and efficiency of Kesuting syrup  Ke Su Ting Syrup 72 4
and Keqing capsule in the treatment of mild and moderate novel coronavirus pneumonia /Ke Qing Capsule
(COVID-19)

ChiCTR2000030043 RCT Shen-Fu injection in the treatment of severe novel coronavirus pneumonia (COVID-19):a  Shen Fu Injection 300 4
multicenter, randomized, open-label, controlled trial

ChiCTR2000030117 RCT A multicenter, randomized, open, parallel controlled trial for the evaluation of the Xi Yan Ping 348 4
effectiveness and safety of Xiyanping injection in the treatment of common type novel Injection
coronavirus pneumonia (COVID-19)

ChiCTR2000030255 RCT Efficacy and safety of Jing-Yin Granule in the treatment of novel coronavirus pneumonia  [ing Yin Granule 300 4
(COVID-19) wind-heat syndrome

ChiCTR2000030388 RCT Efficacy and safety of Xue-Bi-Jing injection in the treatment of severe cases of novel Xue Bi Jing Injection 60 0
coronavirus pneumonia (COVID-19)

ChiCTR2000029813 RCT Clinical Trial for Tanreqing Capsules in the Treatment of Novel Coronavirus Pneumonia  Tan Re Qing 72 0
(COVID-19) Capsules

Notes: RCT: randomized controlled trial; CCT: controlled clinical trial.l
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Table 5. TCM recommended by 6th editions Guidelines of Diagnosis and Treatment for COVID-19 [88].

-_—_—_—_—_—

(Confirmed patients) General cases

Several cases

Critical cases

Stage of disease Symptom Recommended Chinese patent medicine
Medical observation period Fatigue with gastrointestinal discomfort ~ Huo Xiang Zheng Qi Shui

Fatigue with fever Lian Hua Qing Wen Capsule, Shu Feng Jie Du Capsule, Jin Hua Qing Gan Capsule
Clinical treatment period ~ Mild cases Qing Fei Pai Du Tang

Qing Fei Pai Du Tang

Xi Yan Ping Injection, Xue Bi Jing Injection, Re Du Ning Injection, Tan Re Qing Injection,
Xing Nao Jing Injection, Qing Fei Pai Du Tang

Xue Bi Jing Injection, Re Du Ning Injection, Tan Re Qing Injection, Shen Fu Injection, Sheng
Mai Injection, Shen Mai Injection, Su He Xiang Pill, An Gong Niu Huang Pill

Table 6. Frequently used TCM herbs for the Prevention of COVID-19 infectionl

Administration of Traditional Chinese Medicine, up

Reported by Herbs (Latin name) Herbs (Chinese Pin Yin) Applicable regions

Luo, et al. [37] Astragalus membranaceus Huanggqi 23 provinces covered Northeast, North, Central (including
Glycyrrhizae uralensis Gancao Waubhan), South, East, Northwest, and Southwest China.
Saposhnikoviae divaricata Fangfeng
Rhizoma Atractylodis Macrocephalae Baizhu
Lonicerae Japonicae Flos Jinyinhua
Fructus forsythia Liangiao
Atractylodis Rhizoma Cangzhu
Radix platycodonis Jiegeng
Agastache rugosa Huoxiang
Cyrtomium fortune J. Sm Guanzhong

Xu, et al. [91] Astragalus membranaceus Huangqi Beijing, Tianjin, Shandong, Shaanxi, Gansu, Hebei, Shanxi,

Henan, Hubei, Jiangxi, Hunan, and Yunnan
Atractylodis Rhizoma Cangzhu Five regions in southern China (Hubei, Jiangxi, Hunan,
Eupatorii Herba Peilan Yunnan, and Wuhan)
Agastache rugosa Huoxiang
Ophiopogon japonicas Maidong Eight regions in northern China (Beijing, Tianjin, Hebei,
Scrophularia ningpoensis Xuanshen Henan, Shaanxi, Shanxi, Gansu, and Shandong)
Rhizoma phragmitis Lugen
Adeinophora stricta Mig Shashen
Dendrobium nobile Lindl. Shihu
! Accarding to the report of National) |eventually died due to septic shock with multiple

organ dysfunction syndrome (MODS), which was

to February 5th, 2020, 214 COVID-19 patients were
treated with Qing Fei Pai|Du| Tang in Shanxi, Hebei,

associated _with _cytokine storm [95]. There is|
compelling evidence that some TCM herbal products

Heilongjiang and Shaanxi Provinces with overall

or its components have potent immunosuppressive

effective rate|> 90%. Among them, the symptoms of

effects, as shown by our own and other’s studies [79,

majority of patients|(>60%) were markedly improved,

96-103]. For example, Wang, et al. [104] reported that

while illness of others|g30% l was stabilized !92!. After
that, 701 COVID-19 patients were treated with Qing

Shen Fu Injection could inhibit the lung inflammation

and decrease the levels of |IL-1B, IL-6 and other

Fei Pai Du Tang in 10 provinces in China. The result
showed that 130 patients |(18.5%)| were completely

cytokines. Chang, et al. [105] reported that Re Du Ning

Injection could markedly reduce the levels of|IL-1[3}

cured after treatment. The treatment also resulted in
the disappearance of characteristic symptoms of

TNF IL-8, IL-10, and some other cytokines of
LPS-induced model of acute lung injury in rats. We

COVID-19 such as fever and cough in 51 patients

recently reported that tetrandrine, a compound
isolated from an anti-rheumatic Chinese herb, could

7.27%). In addition, symptom improvement or
stabilization were observed in 268 patients I(38.2%],

potently inhibit proinflammatory Th1l, Th2 and Th17

and in 212 patients|(30.2%), respectively [87]. Yao, et

responses in LPS-challenged mice [106]. Therefore,

al. and Lu, et al. [93, 94] retrospectively analyzed the

TCM with the capacity to inhibit cytokine storm and

clinical efficacy of Lian Hua Qing Wen Capsule in
treatment of confirmed and suspected COVID-19

its devastating consequences may be harnessed in the

treatment of severe COVID-19 patients.|

patients. The results indicated that this herbal product

[Currently, the laboratory study on the effect of

could markedly relieve major symptoms such as fever

TCM is apparently lagging behind the clinical

and cough and had the capacity to promote th

application of TCM in the treatment of COVID-19

recovery !
Some patients with mild illness in the early stage

patients. Nevertheless, some scientists have started to

examine the effect of TCM products or its components

|Could suddenly progress to severe disease, and

on SARS-CoV-2 in their laboratories. For example, a

http://www.ijbs.com
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in vitro study showed that Shuan¢ Huang Lian Oral

Liguid had the inhibitory effect on SARS-CoV-2 [78].

observation on SARS patients [13]. It was reported

that some herbs used in TCM contain nephrotoxins

However, its clinical efficacy and safety for the

treatment of COVID-19 patients has not been

and mutagens [108], while the toxicological features

of the most of Chinese herbal medicines remain to be

evaluated. We noticed that this TCM product was not

fully understood [109]. Furthermore, herbs used in

[recommend by HNC’s Guideline [89]. Same as
SARS-CoV, SARS-CoV-2 uses receptor ACE2 for the

TCM can mimic, or magnify, or oppose the effect of

conventional medicines [110]. Thus, the safety of TCM

cellular entrance [8]. Theoretically, blockade of ACE2

can prevent the infection of SARS-CoV-2. Chen and

|used in treatment of emerging coronavirus infections

should be carefully evaluated. It is particularly

Du thus performed the molecular docking study and
they found that TCM-derived compounds, including

lin, llarin, h retin, glycyrrhizin an
nicotianamine could interact with ACE2 [107].

Therefore, these compounds as well as herbs

important to_avoid toxicity or_interfere with the
efficacy of conventional treatment caused by
herb-drug interaction. |

Supplementary Material

containing these ingredients may have the capacity to

inhibit the infection of SARS-CoV-2. We anticipate
more experiment studies showing anti-SARS-CoV-2

activity of TCM or its components will be published
in the near future.|

Closing remarks

|TCM has accumulated thousand-of-year’s

lementary figures and tables.
http:/ /www. ijbs.com/v16p1708s1.pdf
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Flghtmg against current egldemlcs also ]:_)r0V1de an

opportunity to test the true value o
¥
emerging  contagious  diseases. Randomized,

0 0 4
in treatin

double-blind and placebo-controlled studies 1s the

best way to provide the most reliable evidence for a

therapy, including TCM. It is encouraging that the

controlled clinical studies to evaluate the efficacy of

TCM in the treatment of SARS-CoV were conducted

and reported. However, the most of these studies

were found to be poorly designed and the results

could lead to potential biases in evaluating the
effectiveness of TCM treatment [13]. Hopefully,

current clinical study to evaluate the effect of TCM on

COVID-19 will use more strict protocols, concealment
of allocation, and double-blinding, in order to ensure

the compliance of international acceptable standards.

References

linski LE, Menachery VD. Return of the Coronavirus: 2019-nCoV. Viruses.
2020-: 124|

Burki TK. Coronavirus in China. Lancet Respir Med. 2020)

=] [

briefing_on 2019-nCoV_on 11

snceches/deail vhosdiieclorscne
19-ncov-on-11-february-2020. 2020. )
Guan W+, Ni Z-y, Hu Y, Liang W-h, Ou|C-q) He JIx, et al. Clinical

characteristics of 2019 novel coronavirus infection in China. medRxiv. 2020
2020.02.06.20020974.|

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients|
infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;

395(10223):497-506.
World Health Organization. Situation Report-29. https://www.who.int

Ocs/ default-source/coronaviruse/situation-reports, -sitrep-29-covi

5 2 = 2,.2020

Chen N. 71 M.D X OulLG F. Han | Epidemiological and

clinical characteristics of 99 cases ot 2019 novel coronavirus_pneumonia in
uhan, China: a descriptive stu ancet. ;

Zhou P, Yang XL, Wang XG, Hu B Zhang

outbreak associated with a new coronavirus of probable bat origin. Nature,

E

(]

=

Furthermore, standardized products of TCM, rather

than self-prepared formulations, should be used in

2020]
Wu A, Peng Y, Huang B, Ding X, Wang X, Niu P, et al. Genome Composition|
and Divergence of the Novel Coronavirus (2019-nCoV) Originating in China.|

clinical study. Experiment study may be able to

[Cell Host Microhe 2000]
la_A, Chan IF, A

SARS-CoV-2 or other emerging fatal viral diseases as

Z - _drug

elucidate the mechanism underlying the theraneutic D rdiscovery and therapeutic optons. INat Rev Drug Discov, 2016, 15732747
. 1 L TN L L T T AN TN 0 T 11. | [ XGe X Z ang Z. Zhao W_7. eng. C Wano E _Tin ] Chest CT for Ty hlra]
effect of TCM in the treatment of COVID-19. The eumonia: Relatlonshlp to Negatlve RT-PCR Testing. Radlology
further study of TCM may lead to the identification of 2070 200373 |

1 i h T h Li| G) Clercq ED. Therapeutic options for the 2019 novel coronavirus|
novel anti human coronavirus compounds that may (2019-nCoV). Nat Rev Drug Discov. 2020.
eventually prove to be useful in the treatment of Liu ], Manheimer E, Shi Y, Gluud C. Chinese herbal medicine for severe acute]

resgiratorg S§ndr0me a s%stematlc review and meta-analysis. J Alter:
omplement .

Li T, Peng T. Traditional Chinese herbal medicine as a source of molecules|

conventional fhprappu’ri(‘ agents !
The safety of TCM in the treatment of emerging

[coronavirus diseases was not included in the

= =
HH

with antiviral activity. Antiviral Res. 2013; 97:1-9. |

publications after the crisis.

http://www.ijbs.com




' Int.

|. Biol. Sci. 2020, Vol. 16|

diagnosis _and _treatment of 2019 nox p]

o
ith—potential

cuideline for the COrONAVIriS
(2019-nCoV) infected pneumonia (standard version) Mil Med Res 2020 7- 4 063413
17. "Habibzade oneman e Novel Coronavirus: A Bird's Eye View. Int ]|

Aang M _Cao R
I o)

2020 11- 6571

QOccup Environ

ordan PC, Stevens SK, Deval J. Nucleosides for the treatment of respirator

ARS-like

hang I_Yang X Tiun I Xu M ot al_ Remdesivir_and
(o3 o3

d replication of

SARS-associated coronavirus. The Lancet. 2003; 561: 2045-6. |

Chon B_Chan IG11Jiang ¥ _Kao RY. Lu LT Fan KW cf al_ln vt
susceptibility of 10 clinical isolates of SARS coronavirus to selected antiviral
compounds. ] Clin Virol. 2004; 31: 69-75 !

Wange SQ. Du QS 7hao K. T35 AX_Wei DQ, Chou KC_Virtual screening for

uenza A H5NT1 virus infection in an

Yan Y, Zou Z Sun Y, LiX Xu KF We1 Y et al. Anti-malaria drug chlorogulne
n.hghbm&ecmmnng.ammﬂ

nimalmodel Call 12 2013-23. 3002

Lee Chan IH, et al. Plasma

severe acute respiratory

Wong CK, Lam CW, Wu AK, Ip W NL

i
syndrome Clin Exp Immuno. 2004; 136: 95-103. |

N
[*5]

qMaMalg

N
Nel

the acute lung injury and pathogenesis of SARS. |

| 3C:like protease effects of Isatis indigotica root and plant-derived phenolic

K ng W ed]. ZULL; 1/ Suppl

S 41-5. |
T

Lathol. 2006, 210: 265571
Eaure E_Doissy | Goffard A _Fournier C Kipnis E_Titecat M_et al_Di
T

tinct

B

inpoands ANl R 205 6562

Nouven TTH Wao H-] _Kano H.K Nouven VD _Kim Y-M_Kim D et al
rox (o3 o

%)
j=3

= zInfected patients: can we go from bench
0 _DE oo OUne, U4 2. e50/10.1

Flavonoid-mediated

inhibition _of SARS coronavirus 3C-like protease
TSR
]

Falzarano D, de Wit E, Rasmussen AL, Feldmann F, Okumura A, Scott DP, et
= outcome in

5
-

[
S

= B B F

)
a1

lal_Treatment with interferon-alpha?b and ribavirin improves
MERS-CoV-infected rhesus macaques. Nat Med 2013; 19: 1313-7. |
Stockman_LJ

o 5, Kim S, Shin DH, Kim M-S. Inhibition of SARS-CoV 3CL protease by
v oTorcs T By e T Ve Cherm, 202055, Tao-oL )
oS, Kim H, Kim S, Shin DH, Kim MS.

in the treatment of influenza. Cochrane

iddle East
s

T
not support |

publications-|

36.

Yan WW_Chan K_et al Hyperimmune.

arner P. SARS: systematic review of treatmentl MERS-CoM 3Ll 2 iahibit D 20491
. |61. YuMS Teel Tee M Kim Y _Chin YW Jee IG et al Identification of myricetin
uyen-Van-Tam € coronavirus helicase,

targeting severe acute respirator
111G A 2004-101:10012.7]
—

syndrome human coronavirus. Proc Natl

63.

| 64. —Tetko unster V. Functional assessment of cell entry and receptor usage
Tor _lineage B _|pfcoronaviruses, Including TACOV. DIORXIV. :

L oronavirus recepfor AL _Z A _pofential farect Tor antviral therapy, 1N}
Jlew Concepts of Antiviral Therapy. Boston,

V) AR S oS T Yo7y WA ] S e Wi |

2020.01.22.915660.

) ]

WMIWS with severe 2009 influenza A(HINT) infection.
| Chest. 20135‘ 144 :_464-734

IV immunoglobulin treatment: a multicenter double-blind randomized|

in_the receptar-bindine domain (RBD) of the snike nrotein o 1man
s T s s

Medicine Be Used for Prevention of Corona Virus Disease 2019 (COVID-19)?

Ammmm:s__&esearch Evidence and Current Prevention

coronavirus NL63 that are critical for the RBD-ACE2 receptor interaction. |
Gen Virol, 2008: 89: 1015-24, |

sl

caronavirus from the ongoing Wuhan outbreak and maodeli
o)

g of its spike

3,

ﬁm&latypical pneumonia--a report of 16 cases. ] Tradit Chin Med. 2004;

67. Ho T, Wu S, Chen

protein for risk of human transmission. Sci China Life Sci. 2020,
Li C, Hsiang C. Emodin blocks the SAR

interaction.

S coronavirus
tivira:

spike protein and angiotensin-converting enzyme
120072 74, 92,101 1

Lo
T

Lin X Zhane M_He I, 1iY_ Chinese herbs combined with Western medicine

Med.. 2005; 249: 2451-41.]

[

Deng YF, Aluko RE, Jin Q, Zhang Y, Yuan LJ. Inhibitory activities of ba1ca11n

for severe acute res*nlratorv syndrome (SARS). Cochrane Database Syst Rev. against renin and an 10tensm—convertln enzyme. Pharm Biol. : -0.
4914,-1-0—@400488” 69. - i
is a novel angiotensin-converting enzyme 2 inhibitor in soybean. Biomed Res.
2015: 36: 219-24 |
|70_ Wang W, Ma X, Han ], Zhau M, Ren H Pnr@nf al Neuroprotective Effect of

preventlon of SARS in Chma Philos Trans R Soc Lond B Blol Sci. 2004; 359
1115-6.1

The Severe Acute Respiratory Syndrome. New Engl ]I

T _2003; 249:

Jr TME, Tsang KWT. Severe Acute Respiratory Syndrome. Nat Med. 2005; 4:|

-Converting Enzyme and ATl Keceptor. PLoS One. 2016; 11:

4617
YiL, Li Z, Yuan K, Qu X, Chen |, Wang G, et al. Small molecules blocking the

€ respiratory syndrome coronavirus imto host cells. 1rol.|
K- 113340 1

2004

95-106.

44

| Chen|Z
icine in the treatment ol
|45

Nakamura T. Statistical evidence for the usefulness of Chinese
ytotherapy research - . 5

chwarz S, Wane K, Yu WI,_Sun B, Schwa

B |

Am ] Chin Med. 2005; 33: 345-56.

Derivatives as Antiviral Drugs agamsE the 3a Channel Protein of Coronavirus.
1Ca. L N -52. |

ol Physiol. 2006; 33: 612-6.

Pilcher H. Liquorice may tackle SARS. Nature. 2003]

http://www.ijbs.com




' Int. |. Biol. Sci. 2020, Vol. 16 1717
| 76. | | 103, Chen YBi Chen X. Ancient herbal comg}onent may be a novel therapeutic forI
sinensis Roem tender leaf extract inhibits SARS coronavirus replication. | | gouty arthriti eukoc Bio =
LEthnopharmacol 2008:120- 10811 | injecti i o
77. T ment options for the 2019-new coronavirus (2019—nCoV)‘|

Biosci Trends 2020

iabibittha2010.

owar an, eim JJ, Krakauer T. Effects of
ochuanghuanglian _and Oingkailing, two multi-components of fraditional
Chinese medicinal preparations, on human leukocyte function. Life Sci. 2002;

| storm, Chin Herb Med, 2014: 46: 256-9 ]
TZ, Chen X. Tetrandrine

subsets o elper cells but spares de novo
opharmacol-2019;69:307. 1ol

inhibits _differentiation _of
roinflammato 1fferentiation of

iTreg cells Int L
=}

70: 2897-913. |

anti-inflammato and __anti-oxidative activities 1 _lipopolysaccharide:
stimulated murine alveolar macrophages. Phvtomedicine. 2014; 21: 461-9.
Chan MC, Chan RW_Mok CK_Mak NK_Wonoe RN_Indirubin-3'-oxime as an

. Chen H and Du gg Potenhal Natural Compounds tor Preventing 2019-nCOV|
ection. Preprints .
. Ng AWT, Poon SL, Huang MN, Lim JQ, Boot A, Yu W, et al. Aristolochic acids

ana their aerlvatlves are w1ae \% 1mp 1catea 1n liver cancers in lalwan ana

5 ~ugli—Berman A

€1

of viral propagation and impacts immune function. BMC Complement Altern

. Dong T. Xia JW, Gong Y. Chen Z. Yang H-H. Zhang I. et al. Effect of]

-ﬂ.echa.nis.m_af_tnqian_mdm_ugrper Respiratory Tract Infection. Int J
Biotechnol Wellness Ind. 2015; 4: 57-60.

lanhuagin en_Lapsules on _Alrwa ammartion 1n_l'atients wi cute

xacerbation_ ol roNniC structive ulmonary 1sease. V1 ase:
C. 1 £.A 1% tMed 2014.2014.1.11

P T
115, Chen C, Zhane H, Guo H, Wane H, Wang! 1

|86. _Shgn_Yﬁ,JMang LT Khahl AT Chiang LC Cherlg PW. Bioactivel

| 88. National Health Commission of the People’s Republic of China. Notice on the]

2005. 53. 244-
| 87._National Health Commission of the People’s Republic of China, Transcript of

et al_Identification of
1vities agimsf SARS-associated
5 A7 18731

S from
|

e Roots ot Lalophyllum blancoi. arm bull.

hc.gov.cn/xcs/s3574/

a 2 Heedi2iacaneli shitml 2020

| 112

7hang|.x.|.e.t al Fffar.ts.o.f.d.l.f.ﬁamn.t

| 113,

svnarome Eransmlssmn, relfieve Uenza-related svmpEoms, and improve

115,

|114. Du CY, Zheng KY, Bi CW, Dong TT, Lin H, Tsim KW. Yu Ping Feng San, an
Ancient Chinese Herbal Decoctloni Induces Gene ExEressmn of Ant1 virall

of life: a prospective cohort study. ] Altern Complement Med. 2005; 11:
|

Y
ann]pmpnf Alternat Med 2013; 2013: OF ’%7h|

isease 2019. Chi Tradit

on treatment o coronavirus

Herhal nmoe 1-5

90.

Zhu YG, Den ZW, Liu LH, Liu XH, Li XZ, Chen WH, et al. Compilation of
rug information for the diagnosis an

reatment O -

tion r\]an of.

117. Xiao GL, Song K, Yuan CJ ea. A literature re ort on the treatment of SARS b
1cation of integrative stages with traditional inese medicine. merg e unan.
[ .20-0.1
118. Bao L, ] M. Research progress of Da Yuan Yin on the treatment of infectiousl
iseases. Emerg Iradit Chin Med. s 2: 2063-87.]
version 119. Ki i i
bis-Benzylisoquinoline Alkaloids-Tetrandrine Fangchinoline, and
OLONaA—ALUS epharanthine, uman Coronavirus ection o uman

acy, 1141
91. XuX—ZhangY,Lil X! Li XX Analysis—on
P
di b

92.

traditional Chinese medlcme in various regions.

Zhao
ng-Fei-

Tian SS, Yan
ang for

Zhang WD. Investigating the mechanism of
ovel

Liu

al-Lu- e _trea’ oronavirus I'neumonia by

95.

96.

with Chmese medlcme Llanhua ingwen Clinical observatlon of 63 sus ected‘

=15

Zhang JW, Hu X, Jin PF Cvtokme storms caused bY 2019-nCoV and drug
Thincse Pharmaceitical Jorrnal2020 =096

en Y ), Shen W, Dong HF, Wang JM, Oppenheim J], et al.|
WWWW'

[

. led formazl f1d Infl Reos 2000:.49. 744 551
T

ChenX Mellon RD Yan L Don H, O

enheim ||, Howard OM. Regulator

55

|Chinese medicine Niuhuang, on human leukocyte  response  to

) -3 1
Chen X, Beutler JA, McCloud TG, Loehfelm A, Yang L, Dong HF, et al. Tannic
acid is_an_inhibitor of CXCL12 SDEF- 1alpha)/ CXCR4 with antiangiogenic

achha

99.

n Yang L i i ing C. et al
—Che

100,

OINIKO! ll‘ a E?SHEBTSHEI T 6’ C’ “ €56 “§l bﬁ‘ l“ﬁﬂlﬁ" €, "ﬂ “b’rg CHEINOKINE
receptor_function and suppresses_human immunodeficiency virus type 1/
LAntinucrol -'.mﬂmml Q03- 47 28

Chen X Oggenhelm Howard OM. Chemokmes and chemokine receptors as

nove erapeutic_targets 1n_rheumatold ar 1T1S . 1nhibitory_erfects of

101

mponents:

nheim ], H

mi T

M. Triptoli

ST

nsti

nt of

hen X, Mur:

409

He ] He 7D _Chen X_FEffects of Chinese medicinal components on chemaokine

| _receptors:

theor

results and methodology. Evidence-based Research
0167 187-97-

Lung Cells. Biomolecules. 2019; 9: 696

http://www.ijbs.com




