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Abstract: The primary clinical manifestations of coronavirus disease 2019 (COVID-19) are fever, fatigue and dry cough. Several
clinical studies reported that some patients with low or medium fever, or even without obvious symptom, rapidly progressed to severe
or critical illness, including severe acute respiratory syndrome, septic shock, coagulation disorders and intractable metabolic acidosis.
These patients were usually associated with significant elevated serum levels of a profile of cytokines, which is similar to SARS-2003
and MERS-2015, indicating the occurrence of cytokine storm. In the present review, we summarized previous advances in the
treatment of severe cases of SARS by using traditional Chinese medicines (TCM), especially those TCM targeting cytokine storm,
based on literature mining. By using data mining and network pharmacology, we also investigated underlying mechanisms and
biological pathways involved in the inhibitory effects of TCM against cytokine storm. This review not only provides novel insights in
the precise application of TCM, appropriate integrative use of TCM in combination with western medicine, but also contributes to the
discovery of novel drugs or new therapeutic strategies targeting cytokine storm to suppress progression of COVID-19 and to improve
clinical prognosis and outcomes.

Key words: cytokine storm; coronavirus disease 2019 (COVID-19); traditional Chinese medicine; literature mining; network pharmacology

AR E LR ZXRE . BY. ANFKEES  (severe acute respiratory syndrome, SARS) 1 2012 4
P ) EE B J5L, A2 2003 A5 ) H S EIFIRZRAE HHARIFIRZEAAE (middle east respiratory syndrome,

WS HER: 2020-02-21

ELWE: iR (1000061020074); FIL%#H TRLHAEHRITE (1s201511107)

fEZ I X, #, WM ESI, AFEEMEWHIERIEM . Tel: 18701330373  E-mail: Irpscreen@live.com
HEEEE AN K, BoZ, LA, WERA R SEM . Tel: 13605311799  E-mail: sunrong107@163.com



¢ %% Chinese Traditional and Herbal Drugs 3% 51 % 8 5 # 2020 £ 3 A

* 1097 -

MERS) IR, 2019 bR 2 e N A
DU — MBI OR BT R, B PR R A
iy 44 )" BRI SR S AE R EE 2 (SARS-
CoV-2), HFr#E COVID-19 (coronavirus disease
2019) EEMARRIA AR WZIK AL A X
&, HATMICRRIRTT Ik H Al E R BAE R A
S, WAL FEIR AR A VR ] S A LA
N 22.21%, WHAEESNN 10.08%; RS AT TR A
MR 7 X% (cytokine storm), BEFE™E 1S
A5~ PRI 2 18 25 5 4iE (acute respiratory distress
syndrome, ARDS), H B L3 HIREEH, HET .,
Ik PAC IS FH K1) PR AR B Jo U 3=V o7 A P — A AR iR
JTRFE, (BB BCRIRTE, L4t HAIESE
AN R BLR R A, AN ™ B0 53 1) B O
MAE E, 1HAEE . KE. sk 7 ERM
LT R, SRR A0 A R X S B
COVID-19 ¥6IT 254, AU HRTSAs <,
e FLAh A0 B PR 7 X% i B0 A SR e B S R G Z L
PIRHIGIR TR A SO B 25T TR 1 X2
JT SARS FHFUREAESCER AT AT, 38 B 24 A
[0 2% 245 AL 2275 9230 e JHG A T R XU DDA o
HIVE FHERARANEAERE i, MR E R DA RR AR K
ATH) CHrALE IR R R HII R 12977 3¢ GRATERN
RO ok B 2 25 P I Hh R A5 FH e o 24 52 7
AT 3 — 0 W SCHER 43 BT B X, W @ IR VR T EE
COVID-19 &7 iR R BE 25 5 T Fam A 1 X
T B VIR AINE R AR FITEAERE £, AR RS
O TR X R B, IR PaEE S
G, RETEZRITEAE COVID-19 BE S 5
HHHHZ%
1 EfE COVID-19 54EEFXNE
1.1 ZHBAREF X R A RIEEE S FR A A
L PR - R A2 20 THAT 90 SEARHT A i —
T IR LA 5 B RS AR 10 7 A2 K R AE AR R Y
T EDIRAEN, OB S R 7 X A0 40 A 5 R
(hypercytokinemia), 7&—Fh4H i 5 Sz 4H i a)
FOIE SSAFAT 7= 2 B S B S BE, AL B B 2 3%
G\ B AN TS FRIRER.
TR S SRR AR J SR T00 A 5% 70
T #iA, (pathogen-associated molecular patterns ,
PAMPs, G5 JEMAEY) H SR 8 A AR
TP BN, e A0 TE AR
524 (pattern recognition receptor, PRR) iR 7,

B HEARN S FESEEES T ETIER. 2
SIER T M2 MyURSEF N EEDY. B, Ol
EHECAAWNE PRR A M TAIMIELE R Toll
FEZARZ B (Toll like receptors, TLRs). &7 T4
Jf1 5 ) NOD % 7K 5% (nucleotide binding
oligomerization domain-like receptors, NLRs). 4
MRi% F A -1 FEZARZKE [retinoid acid-inducible
gene-I (RIG-I)-like receptors, RLRs] F1 DNA iR 5152
RSN, MR R R BLK PRR, AR TLR AR
HIAREf) PAMPs, TLR7 Al TLRS 3= B iH 5l 25 1Y
ssRNA, #IH/EWEEFE LR B PR (MyD88)
FIHEE AR =1 ZARM GBS (IRAKD H
SR, BSOS B3 12 RIEHNG TRAF6 Hodid
1 TAK1/IKK/IxB/NF-«B i## & TAK1/p38/INK/
ERK1/2 JEHFE SRR NP, RLR S E AL
RIG-I.MDAS5 #1 LGP2, ' RIG-1 21 7] ssRNA
F1 dsRNA, MDAS FEZRHIK F Bt dsRNA. i
N12J5, RIG-1iEidH CTD 45 Fyis iR 51)%% 7 RNA,
T T I CARD KA HRILBGE RIG-I,
B A WOE B RIG-T @k #1358 VISA BUE IKK/
IKB/NF-xB il % TAKI/IKK/IRF3/IRF7/NF-xB i
B G R BT, BRI B R P 1) S s i L
R E W 2 Fhat i N A T, BdE e
INFEIRT (tumor necrosis factor, TNF, 1 TNF-o)-
F40ig /2 Cinterleukin, IL, #0 IL-1. IL-6+ IL-12).
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Fig.1 Schema of cytokine storm in severe COVID-19 patients
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Swiss  Target
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Table 1 Recommended prescription for treatment of severe COVID-19 in each edition diagnosis and treatment plan

HEFE b Ty

fR K o3 3/ UERY I R DL

AT =R TRINZERG Rk, R, AR
B, KR

AT MUAR h
t, K H

AT TR i R
W, ki AL

AT N CIRIC S i

Fae] s W2
Mz, KEAGEERE; HURA,

BB B RIER, WD, B
O, RRAKEAE; ) e, %
B, B ERAL, B R

YRR BUAERIEI, R D>, Bl
PR, MEARIERS; H b 0, %
W, B SR, A E G

AL, WU, IR, BB
i, WA, EZER, DT
WA, KENY, MEFER; &
2, HEE ki

BRI, AL AE. REK. SHRAE.
ML EEL W A

B 10g. AAE30g. RFE30 g £
KE6g (J5 M) ERMFER 6g. &
BT 10 g BT 10 g FH 6 g. Bk
10g. AR 10g

110 g AAE 30 g, RE30g. &
K og JFF). EXMES 6g. &
5T 10g. B 10 g B 6 g, KAl
10g. AR 10g

AR 6 ge B9 AAE 15g. H
H3g, #E10g J5 ). EA10g.
TAR15g. HR10g. FFEH9g. K
K15g. ERES ¢ U5 ). AEE
10g. EPiFl0g. KA 10g




¢ £ % Chinese Traditional and Herbal Drugs

F51%E F5H 202003 A - 1101 -

5_
44 4 4
3 3 3 3
< 7
Eéz_ 2 2 2
14
04
O o & N KK U
E g XK R o © 3£ R
B H b kgl

HEHE

B R E % 2w L W % KD
O o8 E X @ o3 ¥ K K
< pa| H

2 ARSI A EHAITEE COVID-19 iRz 255K

Fig.2 Frequency of Chinese materia medica for treatment of severe COVID-19 in each edition diagnosis and treatment plan
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Fig. 3 Results of GO analysis and pathway analysis of Ephedra sinica in intervention of cytokine storm
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Fig. 4 Results of GO analysis and pathway analysis of Armeniacae Amarum Semen in intervention of cytokine storm
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Fig. 5 Results of GO analysis and pathway analysis of Rheum palmatum in intervention of cytokine storm
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