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The database-based strategy may overstate the potential effects of traditional Chinese medicine R

against COVID-19

The Coronavirus Disease 2019 (COVID-19) pandemic has become a
huge threat to global health and developing an efficient therapeutic
strategy will be of huge benefit [1]. Traditional Chinese medicine
(TCM) plays an indispensable role in the prevention and treatment of
several epidemic diseases with a long history. TCM scheme was also
included in the Chinese guideline on diagnosis and treatment of COVID-
19, and a number of clinical practices demonstrated that TCM exerts
positive effects against COVID-19 through increasing the cure rate of
western medicine, improving the aggravation and concomitant symp-
toms of COVID-19 [2,3]. Generally, it is the active ingredients that
contribute to the therapeutic effects of TCM on COVID-19, thus the
deciphering of comprehensive information of active ingredients is in
intense demand [4,5]. Besides literature surveys and chemical methods,
the natural product and traditional medicine databases seem to be a
popular or efficient tool in the mechanistic investigation of TCM on
COVID-19. Recently, Jiang et al. reported that some databases will fa-
cilitate mechanistic investigations of TCM against COVID-19 [5], but
due to the limitations of database itself, this is open to question.

Many natural product and traditional medicine databases such as
TCMSP, TCMID, TCM-ID, SYMMAP, ETCM, NPASS and YATCM are now
available as open-source. As shown in Table 1, each of them is flooded
with massive information including TCM formulas, herbs, ingredients,
targets, diseases, and the details under the corresponding items. Of
note, some of them were built by data mining and manually collection
from TCM classics, research articles, and E-library, while others were
even built by integrating different databases (both SYMMAP and
TCMID integrate TCMSP and TCM-ID). So, the quality of collected in-
formation and the characteristics of each databases were worth con-
sidering. Moreover, the latest update time of TCMSP, TCMID, TM-MC,
SYMMAP, CHEM-TCM, NPASS, ETCM, YATCM, and TCM-PTD was
2014, 2016, 2018, 2018, 2011, 2018, 2018, 2018, and 2012, respec-
tively. It is questionable whether overly lagging knowledge can facil-
itate mechanistic investigations of TCM against COVID-19.

We have retrieved research articles (80 in total) about TCM against
COVID-19 which were based on database-based strategy from PubMed
and CNKI as of June 15, 2020. The results of database usage frequency
were shown in Table 1, in which 73 of 80 articles were used TCMSP for
further analysis, the following were ETCM (12 of 80) and TCMID (9 of
80), but none of them were updated earlier than November 2018. It was
found that many studies have attempted to determine the anti-COVID-
19 activity of ingredients from TCM solely by the binding ability of
ingredients with angiotensin-COnverting enzyme 2 (ACE2) through
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molecular docking, since the increased expression of ACE2 were re-
ported to facilitate infection with COVID-19 [6]. However, most of the
active ingredients screened out in these studies are widely present in
most Chinese herbs, such as quercetin (PubChem CID: 5280343),
kaempferol (PubChem CID: 5280863), luteolin (PubChem CID:
5280445), rutin (PubChem CID: 5280805) and [3-sitosterol (PubChem
CID: 222284), etc., which seem not the characteristic compound and
have yet to validate their anti-COVID-19 activities. Moreover, in these
studies, the main focus is on constructing the interaction of herb-in-
gredient-target protein (Homo sapiens) to predict and analyze the effect
of TCM against COVID-19, but it ignores whether these ingredients
have a direct antiviral effect on SARS-COronavirus 2 (SARS-COV-2).
Subsequently, a total of 56 kinds of Chinese medicines (including Chi-
nese patent medicine, TCM formula/decoction, herb pair, and single
herb, etc.) were involved in these articles (Table S1), however, only a
few of them (such as Lianhua Qingwen capsules, Qingfeipaidu decoc-
tion, Ma Xing Shi Gan decoction, and Shufengjiedu capsules etc.) have
been recommended by the National Health Commission of China
(NHCC) for the treatment of COVID-19 clinically [1,7]. Importantly, 36
kinds of Chinese medicines have not been validated experimentally or
clinically in the treatment of COVID-19, indicating that database-based
strategy to repurpose these Chinese medicines for the clinical man-
agement of COVID-19 should be more cautious. Compared with Chinese
patent medicines, these TCM formulas/decoctions consist of several or
even dozens of herbs without corresponding quality criteria, which may
pose a challenge to their quality control and database-based mechan-
istic investigations.

In Chinese clinic, the combination of Chinese and Western medi-
cines is still the mainstream for the treatment of COVID-19, so eluci-
dating the exact role of these TCMs is in urgent demand and the da-
tabase-based strategy will facilitate the mechanistic investigations of
these clinically effective TCMs on COVID-19 to some extent. It is also
worth noting that although ACE2 may be an ideal target for preventing
COVID-19, we do not yet know whether it is safe to interfere with the
normal operation of ACE2. Other receptors/targets of SARS-CoV-2
should also be explored to avoid research gridlock. Furthermore, the
quality control and mechanistic investigations of TCM need to be
strengthened so that TCM can be acceptable and beneficial for COVID-
19 patients worldwide.

Collectively, if the above issues are not solved in time, the abuse of
databases will impede mechanistic investigations of TCM against
COVID-19, but also may be counterproductive.


http://www.sciencedirect.com/science/journal/10436618
https://www.elsevier.com/locate/yphrs
https://doi.org/10.1016/j.phrs.2020.105046
https://doi.org/10.1016/j.phrs.2020.105046
https://doi.org/10.1016/j.phrs.2020.105046
http://crossmark.crossref.org/dialog/?doi=10.1016/j.phrs.2020.105046&domain=pdf

Pharmacological Research 159 (2020) 105046

Letter to the Editor

‘PIASLIIA1 SeM UOTIRULIOJUT ON /N

(08) 0
1102/01

V/N

'$91103918D DUIIpIW

[eqIay asauryD [euonipen o) urpiodde
AJ1ATIOR TR[NOD[OW PIJRWITIS? PUe ‘s}odre)
onnadeIdy) UI9)S9A) UOUIWOD Jsurede
£y1an108 paoIpaid ‘uoneuLIojul [RITURIOq
‘UOTIBOYIIUSPI [edTwayd Surpnpouy

(08) 0
0202

V/N

*sout[dIosIp jo 23uer JopIm
® ur Jonpoid [einjeu jo
(*239 sanIANDE I0 s1981e))
uoneuLIojul 3y Surpnpug
/0808:32u

(08) 0

8102/€0/CT

‘OINd pue

ANITAIIN Woj spunodurod [edruayd
II3Y) pUe S[ELIDJEU [BUIDIPIW

UO UOTIRULIOJUT P)OI[[0d A[[enuepy
*219 suopoRIdIUL

spunodurod pue s[eLa)eur
[EUIDIPIIAl *SUIDIPIW [EUOTIIPRI}
BISY JSEAULION UI S[eLId)eul
[eUIpau Jo spunodwod JUINIISU0d
9y} uo uoneuLIojul SUTpNOUL
/punoduod

08) 0
V/N

QUIIPIIN JO AIRIqIT [RUOIEN

WOIJ SI[ITIIR YDILISAI Paje[al pue
SOISSED JNDL PR193[[09 A[[enuely
19

‘s19)3eW pajeal pue ‘uonedrdde
pUB UONEBIIPUT [BITUID ‘S193JJ2

oprs pue dnnaderay) ‘sanzedoid pue
9IN1oNI)s Ie[ndd[oW ‘syuarpardur
‘sqI9Y ‘sefnuiioj Surpnpoup
dse’prurd)pr-unidnoidss

(08) 1 08 1

2102/20/80 8102/€2/11

‘(9seqeiep HOMI pue TINHYD

‘ALL ‘dSINDL ‘UeMIeL®IANDL

‘AINDL) dseqelep jo uonerdajur

'V/N pue pajod[[0d A[fenuey
s1a81e)

pue s3nip pasoidde
-yad ‘syusrpaidur
‘DL Jo uoneuLiojur
payrelap Surpnydug
/pid/udnpa

*S9SBISIP

pue ‘skemiyied ‘sya81e) urajoxd
aanend 10 auysp ‘sjustpardur
‘sqI9Y ‘se[nuiioj DI Surpnpoup
awoy/waje/udnpa

Kouanbaiyg
a1epdn 1saje7

Suiprng
-3seqelep Jo SUBI

suone3nsaaur

61-QIAQD 10j sa1njea)
urew pue syuaju0)

/WO UDIURY MMM //:d1y ‘qpqdummm//:dny /D1 won| sonewojul//:dny ‘Mpasnugzd w1/ /:dny ‘nfz-oyurwreyd//:dny ‘TeyueuAoeutreyd-pped//:dny 9ISqOM
INDL-IWFHD adN OIN-INLL aI-NoL dLd-NDL INOLVA aseqereq
o8¢ 08) € 08) s (08) 6 (08) ¢t (08) €L K>uanbarg
810T 810T/10/¥0 810T/1€/01 9102/02/01 8102/92/01 ¥10T/1€/S0 arepdn 1sa7e]
‘(-39 ‘(LINVHJAYO ‘uoneigayur
(LL ‘1994D IPONIBL ‘ALL DIN-INL "IN pue 1oueydio ‘YsoaN Pue LANSDSIA ‘WINO  9Seqejep pue (S[edIWayd ¢ 1ZT JO

PUB SSVAN “TIINHYD)
aseqelep Jo uoneidajur
pue Sururur eyeq

*S9SBISIP

pue skemiyed HOT
‘A30101uQ duaH ‘surajoad
1081e) ‘renosfour ‘sjuerd
Teurdrpawr Surpnpouy

‘ddNN ‘dSIDL ‘UBMIBLONDL
‘QIADL ‘dI-WD1) seqeiep
Jo uoneidajur pue Sururur eyeq

's1981e) UO SP10d3I AJ1ATIOR
Im 19139803 pue ‘swisiuedio
‘syonpoad Ternjeu Surpnpup

NINO “uegSnid ‘OdH ‘IIH ‘dSINDL
‘I-INDL ‘AINDL ‘STIAIN) dseqelep

Jo uoneidajur pue Sururur eyeq
*90URISJUT [EDTISTIRIS 1DDIIPUT IO
UOTIBIO0SSE 12311p y3noiy syusuoduiod
Jo sad£y x1s 9satp) [[e Suowre
sdrysuorne[a1 asIMIIeq ‘SISeasIp pue
‘s108.1e) ‘syuarpardur ‘swroydwihs WIN
‘stoydwiAs ND L, ‘$qI9Y U0 UOLRULIOJUT
2AndLIsap aArssew urpnpug

“(NINO pue yuegSnid ‘ar
-INDL ‘UBMIEL®IADL) 2SeqRIep
Jo uonerdajur pue Sururur eleq

*219 suonoeIaIU] suloid

/s9uad dseasip pue s}adre) Snip
{saseasIp pue s)a8ie) ‘syuarpardur
‘sqIay ‘sernurioj Surpnpug

‘OdH ‘o1pmis WaYDPIN)
aseqeiep jo uoneidaur
pue pa1oa[[od A[fenuepy

*S9SBISIP
10 sAemyied paje[ar pue
‘syo81e) 2ual ‘syudrpardur
‘sqI9y ‘sefnurioj Surpnpug
/X9pu]

18101 ® Y3Im ‘(010Z) eroododeurreyd
9suIYD Ul PaIdIsISax
SQI9Y 66%) PaIdS[[0d AJfenuey

‘219 UONDRISIUI JSBISIP-19318)
-punodwod ‘sanzadord FNAY
pue syuarpa1dur ‘sqiay Surpnydug

3urpying
-aseqejep Jo SuesA

suone3nsaAur

61-AIAQD 10j sa1njea)
urew pue syuajuO)

[uny xapul/dNvIAD /prun) /awoH/dyd-xaput/ND.LE
/8smpasnugpplq//:dny  /SSYAN/Ssmpa‘snu-zppiq//:dny /310 dewrwiAs -mmm //:sdpy /0008:82Z 1€ 611//:dny /udrdiumymmm//:dnyg dyd-dsuoy/wod mdsuiy//:dny SqIM
dNVIAD SSVAN dVININAS AInd.L NDLH dSINDL aseqeleq

"Soseqelep SUIPAW [eUONIpen) pue 1onpoid [eINJeU Jo SOMSLIAIdRIRYD UTeur ST,

1 91qeL


http://tcmspw.com/tcmsp.php
http://www.tcmip.cn/ETCM/index.php/Home/Index/
http://www.tcmip.cn/ETCM/index.php/Home/Index/
http://www.tcmip.cn/ETCM/index.php/Home/Index/
http://119.3.41.228:8000/tcmid/
http://119.3.41.228:8000/tcmid/
https://www.symmap.org/
http://bidd2.nus.edu.sg/NPASS/
http://bidd2.nus.edu.sg/CMAUP/index.html
http://bidd2.nus.edu.sg/CMAUP/index.html
http://cadd.pharmacy.nankai.edu.cn/yatcm/home
http://cadd.pharmacy.nankai.edu.cn/yatcm/home
http://pharminfo.zju.edu.cn/ptd/
http://pharminfo.zju.edu.cn/ptd/
http://tcm.cz3.nus.edu.sggrouptcm-idtcmid.asp
http://tcm.cz3.nus.edu.sggrouptcm-idtcmid.asp
http://informatics.kiom.re.kr/compound/
http://informatics.kiom.re.kr/compound/
http://www.npbdb.net:8080/
http://www.npbdb.net:8080/
http://www.chemtcm.com/

Letter to the Editor

Author contributions

Yu-Xi Huang collected and analyzed the data. Shi-Jun Yue directed
the research. Yu-Xi Huang, Wen-Xiao Wang, Sai Zhang, and Shi-Jun
Yue wrote the manuscript. Shi-Jun Yue and Yu-Ping Tang reviewed and
revised the manuscript.

Declaration of Competing Interest

The authors declared that the research was conducted in the ab-
sence of any commercial or financial relationship that could be con-
strued as a potential conflict of interest.

Acknowledgments

This study was supported by grants from the National Natural
Science Foundation of China (81903786, 81773882), Key Research and
Development Program of Shaanxi (2019ZDLSF04-05), Subject
Innovation Team of Shaanxi University of Chinese Medicine (2019-
YL10) and the Shaanxi Natural Science Foundation of China (2019JQ-
054).
Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.phrs.2020.105046.

References

[1] R.C. Yang, H. Liu, C. Bai, Y.C. Wang, X.H. Zhang, R. Guo, S.Y. Wu, J.X. Wang,

* Corresponding author.

Pharmacological Research 159 (2020) 105046

E. Leung, H. Chang, P. Li, T.G. Liu, Y. Wang, Chemical composition and pharma-
cological mechanism of Qingfei Paidu decoction and Ma Xing Shi Gan decoction
against coronavirus disease 2019 (COVID-19): in silico and experimental study,
Pharmacol. Res. 157 (2020) 104820.

National Health Commission of the People’s Republic of China, Guideline on

Diagnosis and Treatment of COVID-19 (Trial 6th Edition), http://www.nhc.gov.cn/

xcs/zhengewj/202002/8334a8326dd94d329df351d7da8aefc2.shtml.

[3] J.L. Ren, A.H. Zhang, X.J. Wang, Traditional Chinese medicine for COVID-19 treat-
ment, Pharmacol. Res. 155 (2020) 104743.

[4] Y. Wang, X. Zeng, Y. Zhao, W. Chen, Y.Z. Chen, The pros and cons of traditional

Chinese medicines in the treatment of COVID-19, Pharmacol. Res. 157 (2020)

104873.

S.D. Jiang, Q.J. Cui, B.W. Ni, Y.Y. Chen, Y. Tan, W.P. Chen, Y.Z. Chen, Databases for

facilitating mechanistic investigations of traditional Chinese medicines against

COVID-19, Pharmacol. Res. 159 (2020) 104989.

[6] L. Fang, G. Karakiulakis, M. Rotha, Are Patients with hypertension and diabetes
mellitus at increased risk for COVID-19 infection? Lancet Respir. Med. 8 (4) (2020)
e2l.

[7] K. Hu, W.J. Guan, Y. Bi, W. Zhang, L. Li, B. Zhang, Q. Liu, Y. Song, X. Li, Z. Duan,
Q. Zheng, Z. Yang, J. Liang, M. Han, L. Ruan, C. Wu, Y. Zhang, Z.H. Jia, N.S. Zhong,
Efficacy and safety of Lianhuagingwen Capsules, a repurposed Chinese Herb, in
patients with coronavirus disease 2019: a multicenter, prospective, randomized
controlled trial, Phytomedicine (2020) 153242.

[2

[5

Yu-Xi Huang, Wen-Xiao Wang, Sai Zhang, Yu-Ping Tang, Shi-Jun Yue*
Key Laboratory of Shaanxi Administration of Traditional Chinese Medicine
for TCM Compatibility, and State Key Laboratory of Research &
Development of Characteristic Qin Medicine Resources (Cultivation), and
Shaanxi Collaborative Innovation Center of Chinese Medicinal Resources
Industrialization, Shaanxi University of Chinese Medicine, Xi’an, 712046,
China

E-mail address: shijun_yue@163.com (S.-J. Yue).


https://doi.org/10.1016/j.phrs.2020.105046
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0005
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0005
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0005
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0005
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0005
http://www.nhc.gov.cn/xcs/zhengcwj/202002/8334a8326dd94d329df351d7da8aefc2.shtml
http://www.nhc.gov.cn/xcs/zhengcwj/202002/8334a8326dd94d329df351d7da8aefc2.shtml
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0015
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0015
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0020
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0020
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0020
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0025
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0025
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0025
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0030
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0030
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0030
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0035
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0035
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0035
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0035
http://refhub.elsevier.com/S1043-6618(20)31354-2/sbref0035
mailto:shijun_yue@163.com

