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fa BEAE W CN AN R (RS, S
). MPHEMERE, SARS-CoV-2 ) HE Kl ¢ 45
55 i g vh R IR P 25 A BEARAYE, H 5 SARS-CoVHR
o T 5 88,91, kA, COVID-19 /5 ELARFAE
5 SARS-CoV B GL J5 R BUAHAL, JiEEiEId S- 8 1 54
MR ACE2 2R & J5 HE NI [10-12]. 7E IS AT %F
SARS-CoV FIMERS-CoV FIHF 78 H EL &k Bl — L EH ) 24
Wia T RS, GRRAEE [ (S-protein). MM KK
g2 (ACE2). PS5 & 12 (TMPRSS2).
ORI R R EEF (3CLpro). RNAMKHH RNA B &l
(RdRp) FIAJRFEEE IS (PLpro) [13-16]%%.

T IX PR B G oi, 4 T TH A ) 2 R AR )
RIGHLHIFIIE ST 72 RARAN 2, Bl o B3 BAR R I
BRI E R TR, (HEEA mEARNE17]. ALk
BH SRR R E/ fa RS, HNEEA SN
Y T2t . Y2 COVID-19 8B HE B &2 HA M
BRRtEt R, HRlE S E N, SRR
SR HE]; ERFRE E I R, BRI 2 H LA i R
TR, FEEZHEEHRGMIEERERS . W R R
I S TP U € A R Tk I S R ARy = B 2
$iE[1,3,7,18-20].

%FSARS-CoV/EHY 5 COVID-19 G AL,
2§ (CHM) fE174ERTIEIT SARS-CoVIE YL 56 v Ny
XIHLCOVID-1942 flt—Lb B B 525, JuH R 7RG Z FE AL
G GL T, T 2R R Sy — Fh B B AT
W25 7 OO AR B iz b S X 3 e i 9% 1)
W, HT AR E TR B e N RN [ et il 96 1297
T CGEARRAT)Y Ikl AdE[5]. w24 ra
IPHLHI S, ESEREEEAHBZ L, BEAFERZ
Abo & AT IE IS LT TIOPE BE DA SO B S 1 3 E R B 4
M. o FEEAL fEERA. BEEEB. MAESSTER
MEAEH, K¥EEBEDUATFEIEM; R, B2 8.
ZIEEg . ZHAUREAL JRAER T AR Sk R R
BRI, AR NARE LR T, W50 SR PUR
Re A e aiifsi[21,22]. Fsk b, BORBZ MPRERIGIT
ANFRARIG T 1 — 250, R T IRBIELFLEAIT R PR
W EREERAIRIT M 7. B, {ECOVID-197897 1,
AENAE PR F Y. IL-63MHIF . TRy, &
PEWAORF T ISR TR TR YT . PHZ IR 2 AT AR
COVID-19EFH WA R B, @il 2R IR EIEE AR
FRik BHE BERITROR (B, AL, ACEE
T bR BT ik R ] SORN A LG A A 1 2
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507 M B 24 R AE P FA ST HLA,  DATR B AT
COVID-19 ¥ TERL 22 I

2. COVID-19 By & mANHI A R 25 R0 6T Ml

T 255 X COVID-19 1 & R B AIG 7 T FAL
il I 25 TR BTN [23-56]. AR HE B Hi 1 X 25 24 B 24 1F
FOR— LR Ahs2Is, 253 COVID-19FI1E FHNLEE £
oy ZHS. ZRAM. EENHIEEEEDUREME
FHL Puge e i1 ARy 0 88 B 1E 45 [54,55]. 164t
HEAR S E S — RINE RN EF ISR EY), W
ZHE. M. BAF. AL

2.1. §/n] SARS-CoV-2 K15 324K ACE-2 RIEYIIA 7
£

SARS-CoV-22& i, HEE, IEFERNA BE
R 5. SARS-CoV-23K 11 1S4 H i i R I ACE2%Z
1A% $SARS-Co V-2 H A NAR 15 E4II[15]. ANIRHY
Joa B B G I TE R AR R E I, 2R B A RIRp Y
B FERNA, JFiEd e ARG R A, &R
HAME (3CLprofPLpro) VIE|ANIELE M) & AR5 #) &
B (SEAD, FF4 30T 00 5 B0k AR . g HAh
i £ f1[56,57]. Rk, ACE23Z{k. RdRp. Spike#s
1. 3CLprofPLproXfT*SARS-CoV-2 {2 28 F1 & il £
KEE, WAL Z5IEIT COVID-19 [ £E 48 5 [31,58].
COVID-19195 [A /& SARS-Co V-2 £ I Il 18 A 47 Jak e i
e, Gl g, 7R AR S R s P EECE A S A M 2
BB EMB IR, H51EN 22 ERMIACE24,
&, RELRASAE Tl T, &4 5 2038 B 14
Yo ZIREEE S 5] BRI B s ] B, A E R
e, NS BUR AR Al s il 00 285 7 AR K& 1 4 WA )
PHZESE, MR T B AR s .

W24 2 B I 5 ACE22Z /R FI3CL pro4h &, EH M
119 B 0T T = 2 ) R B A sk T P AR VR YT AE . Hao
231 LRR AR, 2RI O I 5 — R
T A F R B AR T, o0 L R A E A 3 2 A
AT HPrEtb. Bu 2 M Pugh i 2 11 123,591, O BE
N E S ACE2ZAR IR T, FRATTHEN A 24 % 0 JIk 1
R HUHIE S A 5. Flan, #3573 50 A T B
COVID-191VRYT « XANERIM EH PS5, Tk
Zxfilil 72 v 2 T B O LB R FH s S840 & i Y
K. Bt FATHEN R TR SR



1242

R1 COVID-19 AL L o 25 iR T AL A

Chinese herbal formulas and active

Disease Pathogenesis Targets and signaling pathways Reference
components
Severe viral Virus replication Lianhua Qingwen formula, Wogonin Inhibiting SARS-CoV-2, SARS-CoV, [23-27]
infection (Scutellariae Radix), Baicalin influenza A and B virus replication,
(Scutellariae Radix), L-methylephedrin, inducing IFN-y, modulating Toll-
L-ephedrine and D-pseudo-ephedrine like receptors (TLRs), retinoic
(Ephedrae Herba), and patchouli alcohol  acid inducible gene-1 (RIG-1),
(Pogostemonis Herba) adenosine monophosphate (AMP)-
activated protein kinase (AMPK),
phosphatidylinositol 3-kinase
(PI3K)/protein kinase B (Akt), and
extracellular signal-regulated kinases
(ERK)/mitogen-activated protein kinase
(MAPK) pathways
Viral RNA synthesis Herba Houttuyniae Inhibiting SRAS-CoV RdRp [28]
Virus invasion Qingtei Paidu decoction and Huoxiang Binding to ACE2 receptor [29,30]
Zhengqi oral liquid, patchouli alcohol,
tussilagone (Farfarae Flos), ergosterol,
asarinin (4sari Radix et Rhizoma),
ephedrine hydrochloride (Ephedrae
Herba), shionone (A4steris Radix et
Rhizoma), quercetin, isorhamnetin
(Glycyrrhizae Radix et Rhizoma), and
irisolidone (Herba Pogostemonis)
Viral protein proteins and particle Houttuyniae Herba, Qingfei Paidu Binding to 3CLpro and inhibiting the [28-31]
assembly decoction and Huoxiang Zhengqi oral proteolytic activity of SARS-CoV
liquid, patchouli alcohol (Pogostemonis 3CLpro
Herba), saikosaponin B (Bupleuri Radix),
ergosterol (Polyporus), shionone (Asteris
Radix et Rhizoma), 23-acetate alisol B
(Alismatis Rhizoma), licorice glycoside
E, kaempferol, (2R)-7-hydroxy-2-(4-
hydroxyphenyl) chroman-4-ketone,
quercetin, isorhamnetin (Glycyrrhizae
Radix et Rhizoma), naringenin (Citri
Reticulatae Pericarpium), robinin
(Platycodi Radix) and irisolidone (Herba
Pogostemonis), herbacetin (Rhodiolae
Crenulatae Radix et Rhizoma), rhoifolin,
apigenin, luteolin (Citri Reticulatae
Pericarpium), quercetin, daidzein, and
puerarin (Puerariae Radix)
Inflammation  Virus-infected alveolar cells release Lianhua Qingwen capsule, Lonicerae Suppressing pro-inflammatory [32-35]
and cytokine  signals to recruit and activate immune  Japonicae Flos, Platycodin D (Platycodi ~ cytokines production
storm cells, which secrete a variety of Radix), and Moutan Cortex Radicis
cytokines and chemokines and destroy  Lonicerae Japonicae Flos Enhancing anti-inflammatory cytokines  [33]
the virus by releasing inflammatory production
mediators or phagocytosis. The Platycodin D (Platycodi Radix) Suppressing apoptosis [34]
excessive immune response initiates a o din 1 (Platyeodi Radix) and Strengthening antioxidant [34,35]
“cytokine storm” that causes damage Moutan Cortex Radicis
of lung tissue and exacerbation of
pheumonia Platycodin D (Platycodi Radix) and Protecting host against acute lung [34,35]
Moutan Cortex Radicis injury
Polysaccharides of Pinelliae Rhizoma Regulating IL-4 and IFN-y [36]
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(83
. . Chinese herbal formulas and active . .
Disease Pathogenesis Targets and signaling pathways Reference
components
Prevention of  Acute lung inflammation increases the  Asteris Radix, Fritillaria cirrhosae Dispelling phlegm and relieving cough, [36-39]
pulmonary permeability of lung endothelial and Bulbus, Trichosanthis Fructus, inhibiting mucus secretion in human
fluids and epithelial barriers, impairs alveolar Eriobotryae Japonicae Folium, airway epithelial cells
obstruction fluids clearance mechanisms, causes Polysaccharides of Pinelliae Rhizoma,
edema, blocks airways, and leads to and verticine
hypoxia
Multi-organ ACE?2 receptor attack, immune Astragalus and Angelica, Rheum and its Boosting the immune system, [40]
dysfunction  destruction components, and triptolide relieving diuresis, anti-oxidation and
inflammation
Qi deficiency Radix Codonopsis and Panax ginseng Replenishing gi—yin deficiency, [21,40,41]
promoting organ and tissue regeneration
and recovery
Activation of the airway inflammatory ~ Xiyanping injection (Andrographolide Ameliorating airway inflammatory [42]
pathway sulfonate) cell recruitment and inhibiting nuclear
factor (NF)-kB and MAPK-mediated
inflammatory responses
Over-secretion of inflammatory Xuebijing injection (Carthamus Suppressing inflammatory cytokine [43]
cytokines tinctorius, Ligusticum wallichii, and secretion
Salvia miltiorrhiza)
Lung fibrosis  Induction of lipogenesis Naringenin Inhibiting autophagy and suppressing [44]
lung inflammation and fibrosis
Wnt signaling activation Morusin Alleviating mycoplasma pneumonia via  [45]
the inhibition of Wnt/B-catenin and NF-
kB signaling
Transforming growth factor (TGF)- Yupingfeng formula (4stragalus and Blocking fibroblast activation, collagen  [46]
and integrin activation Atractylodes macrocephala) production, and extracellular matrix
(ECM) degradation signaling pathway
Tissue damage due to viral binding to Tanshinone ITA Attenuating bleomycin-induced [47]
ACE2 pulmonary fibrosis via modulating
ACE2
p38 MAPK activation Oxymatrine Inhibiting phosphorylated p38 mitogen- [48]
activated protein kinase and blocking
fibroblast activation and collagen
production
Activation of ECM Honokiol Inhibiting ECM and pro-inflammatory ~ [49,50]
factors
Induction of reactive oxygen Species Resveratrol and berberine Acting as reactive oxygen species [51-53]

and protein oxidation

(ROS) scavenger, maintaining redox
balance and preventing of protein

oxidation

COVID-19 R4 $E 248 B 176 BUR 57

WAL, AR TR K 3 Ok IR B AT DL S 3 O R AR
# 1k Hb HH SARS-Co V-2 /8 42 [ Vero E64H il H SARS-
CoV-2 & il (ICs: 411.2 pg-mL ™) [32]. I /K 42
PXFSARS-CoV H1f3CLpro AIRARp A BH & 0114 FH
[28]. i W 2% 24 B 22 3 A, I I HERE A AE & IR
R L TR ER). SRHREB (G,

AW OE%) ., S50 CR%E) . BEEERB (5.
HEFHFE. ILEW. (2R)-7-hydroxy-2-(4-hydroxyphenyl)
chroman-4-ketone #7255 7 22 CH O fl i 2 (B
BeO. MR (RERED MEWI/RERER (T EE), WL
G545 F|3CLpros | EREE . AR GRA&O. 22 MIEEE .
H-Fz (AHE). EhERRREEHN (RRED) . SR5ali. M= .
FRFERME R, 7 LLAG& FACE23Z &K SARS-
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CoV-2JR T NAZ I #1[29,30]. HbAb, FJR K (L5
KO BHEMT. AER. BRI (). Wik
. KEH. BRE GERD Al Zmrsg o a0
#]SARS-CoV 3CLpro & /KM HIEYE31]. A2,
Y2 TRYT COVID-19 [R5 14 B 43 X it 8495 2 [F) A L
BHRENPURSIEM. B, #3FRETHE AMPK#E
P, AN T AL R B R £ YRR FEE R R
(MDCK) 4 Al LR CA549) &1 i1 & il [24] .
B (FEE) FEAR N APR B Pt FF BR800 28 (HIND)
I, 2 32 B TFN-y il 25 40 i 7H IFN-y 15 28055 5 771
[25]o L-HIZERRTEHH L- WK S H3FN D- O R 25 B (PR 3 ) AT
1 E A TLRs FIRIG-138 %,  £EAAR MM B R0
B aE S, RIEGYREE RN R [26] TR A BT A
I L S B A MRAR SIS A A B B A HIE R, JF rT Reid it
40 PI3K/Akt FIERK/MAPK 5 5 38 B W I 75 5, EL
BRI R RURL, T 5 A 1 F AR B, AT BH
W It B B A SR YL [27]

2.2, R 28 A M DR, oL BT 248 K] I

R Sk B8 22 (1 AIE % 3R B, COVID-19 5 & 3% H B
TR 7R E . IL-1B. IL-1RA. IL-6. IL-7. IL-8.
IL-9. IL-10. ZF4E B A K7 (FGF). Fidifie =
e 21 B S VR R T (GM-CSF). Tt & -y, Ridifde
BRI T (G-CSE). THlER-yBFHEA (IP10). H
AL 225 B A1 (MCPL) . L4 i 28 1 8
la (MIP1AD. Ifi/MRATAAEKKEF (PDGF). M A
YRR ¥ (TNFa). MW EAKEF (VEGF) 14l
R FAKCF B E 1N[60,61]. 7EfGEHBAET- B EH, IL-6
KB TR [2,62-64] . Il AR IERE R 2 A R TT
WG, WOE R R . FEEREE T (A ANIL-6 L ERE T
. EHiE e JAKISIFD ., SRR EEsE, alLl
PR RGNl 9 Ak, AR 28 73 IR, DASRECSE
TR, IFECGEMRAR AR, WInE R & [65].
WA SIHIESE R, JRITCOVID-191F, w28 §iE P Ak
53 W] LA R AR 1, A2 A A [R5~ X\ & . Li
SE[321WF FU R B, HEALIE R FAEMRNA KK F
i 3 %K T SARS-CoV-2/& 4% fJHuh-741 ffil F TNF-a..
IL-6. CCL-2/MCP-1f1CXCL-10/IP-10417KF, HEA
WRPEARB L. . S ERAE L WEHE Y vT 42 = 48 ff A% Spl
ML G, HRIL-10/)R 2 H Al EIE 2 (LPS)
TSN B I JOREAE A AL NF -« B &5 Avd e, AT 417
HTNF-o. IL-1B. IL-6H3RIA[33]. 5D (REEE)

JE I H T (B Caspase-3 1 Bax FFRIX ) A48 0E (B&
fRTNF-o. IL-6FINF-xB) LRI amPria b AE H [ PR HE
AR (MPO) I3 M A OGS B A Ak 1 B AL B 1)
W], SRR LPS LI R & R S S 45 [34].
T 7 B IE ATl PR AR TL-18. MIP-2. IL-6 fTMOP
MG, SEELPSE S KR S #ifh[35]. FEZ
PEE I TTNCI-H29 2400 (NAGE E gD thIL-4
ANTEN-h 7K P B A B o3 iih, - B R4 g 22 9 5 5
FIAE RIE[36]. MR, ILEH. KBEER. BRZE
R EE R M. DRSS R TR TR A R
JEA B T IERR E B EIRYTCOVID-19 1) %
TR RSy . X a4y R R A AR DU R . HIF-1.
Ras MINF-«kB15 5 1@ B m) # Il IL-17, Bfid COX-2.
CASP3. IL-6. MAPK1. MAPK14. MAPKSFAIREAL
{5 5 18 I A Im) F0 ) TNF R AEAEFH -

2.3 A At 8 28 i LA/ it b B 53 3 P97 Mk oL 25

RAERZHCOVID-19 83 LUK 9% 57 FIF 1% h
E, B REF[61], fHEE5 HRE B 5 AT L I P
AUREUAE,  FFIRE K &y SPERFIR B 25 1E (acute
respiratory distress syndrome, ARDS) [63], fij 24251 Ff
WAL, ARDS ) B AE BEE 2%, 5 S U 0 98 0,
S B0 A B2 AT b R R B PRI 1, ) S5 I VB BRATL
Hil, S E KM BHZESE, AT B [66]: T HERE
(R 247 S G 1 S AN AT A i 3 A RE, k% 24 i
DAL~ R, 3 ] DAY/ il b 52 (R 43, DT F3 977 A B
MTRERP 2 s, NIDUEE, TREE, A2 5L
YR T AR R0, FOE 1 o) DU BEBR B AT B Sl i A9
1ERZ . BURAEHI[37-391  H. v 24 7 gk 2D il o6 240 1 A 1f
B ERAREE Y, R SIE S IWIPHZE, P4
X AT e A2 e o35 8 el 7 28 R BRI SR A
e HEL & BEIBIT AT, COVID-19%E B &
3 1 £ BERE (1) 2R LA ) S A

2.4, LRI Je 2 28 B AN Z AT

PARIE, & 3FE HARZ R B Z - COVID-19 H35 5L
TR m, HHKEZHETIREE S, 2R N EHER
AT REMERCR . 248 B i 2 SARS-Co V-2 /K YL E 4t
FIEEEK Z —, K NSARS-CoV-2AMY AT LAK i filiZi
2, V2 A NASE T, WOl BIE. s
A B &5 B A0 w25 1,13,16,17,19,67]. X EE3% 1
FKIEFKFHIACE2, F Ik HSARS-CoV-2 4 ) 5%



BHAR14]. KZHCOVID-19\1E B 5 3 72 H f 1+ 5
HLWT 224 A F I L B 78 ) 6 35 B A 5 RO B otk 52
[40,68]. 47k BRI YL O IFFVE N, B4 5ACE24 &
HSHO MBS TR, XK HEEILTN
JRER, RLAEARLLAE SR A = (ICUD #3298 97 I
B, B, ERARCRERERR, BRI, TR
kR OCE T, R 2 A R O IE S AT R E
B E IR RORE B M EE R AR . B, . HIA,
KigRFERSr (REE . REERS) it 48 Th1 741 i
FATh17/ V845 14 T 40 M LE ) R T S R 48, 2R
PrEAL BT, TR TT 1B VE B IR [44]. WS AN
Z ] LU SR 2 M 15 W R o 26T B A R IR AR VR T fl B S
SR RE IR [21,22,69] 0 8 98 P13 56 751 45 V% Pk B0 5
S PN PR IR Ak T DA S0 A A% 0 A P SR A R HINF -k B
FIMAPK A 5 [ 9 0E [ N [42]0 I 2635 93 5 (20 AE
JNE L FESD) SO RE 7r, R BIFN
F[43]. BARXLEECHM AN EHIZEUACE2 R, HE
TRERE AT 2B AR FR A SR BAE, N AT EE, JF
By 1E 35055 Py E— 2B R [70]

2.5. TR fiti 4 4 4

FF it 229397 SARS-Co VIR G 4 I8 AICOVID-19
VT AR IE, RAEFCOVID-19I T E A, UL HEE
P Z I Th R K . L BBl R S i
Jeo PEEISE. M ERAHM (AEC) B, A 4EA
MOOE . ISR B . ECM BRI, 1 fe &7 4
il £F 24k, B0 AR A% R A SUROR T [ 71,72]. K
SO D i 5 A% 0 e v AR AR s e R R S ) R
BIRAETE R . Rk, A AT £ 4k A0 R R 4
52 FRATT T G 1 B KPR 1 R 2 ] B A B T4 R L
B B X T AT 4E A DL [44,45,73]. AL, TERER Y
B IR AT Dy, NMHEST A . teAh, RE
Sy EEF AR, HIPRLESHES B MR, 15
BT HBEARAE, (HARIE R 2, B EE LTS
9 A o B R S o

1 SARS-Co V2= N MW FNNl SR, 1 =5 G0 2 B 1)
S SRR 98 RE AT 0 E R 4 PR 04 4 P 3 A A S AR A
MUCSb. TGF-B. p38 MAPK. ¥ &K E TS, Wat
G516 SIBRAEBPARK RITEDLT , K> 290
[46,47,74-79], W& 51EEME (ROS) BN, K
FT T 440 B S A 4 R, AT 5 B8 ol 2T 44 4 P 3 5
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ROSIE1EFE H M, 18 A 20 B4 AH G
RRER A R, B & T 85U 41 4 A FNBH 2£[48,71,72,74]
A, dHIEEZ . LR RiAThReRR G A A RS T R
il 2T Ak (5 R 22— [ 71,721 2454 i 4] bR R 2]
PR s AT 4EA AR, DG ARSI 1

JeRTHIT SR, —LeZj M. LU EATH
T VE A TT DGR AR 2 Bl 58 T B I AT AL, B
SARS-CoV. Rk, AT VIS H R HF 251697 COV-
ID-19, SKFHBX L@k FF4ift . ERNEER. A
AR R EZGBC Ty, B X TGE-P 2 38 5 345 5 A5 410
HAE R, BERS: R ZT 24 400 174 5 A R iR 2 1 1R 7= 2 [49] o
AL, AHRIEFR AN R T IS PR ROS HIH] F M, AT 47
il il 48 5E A £F 44k [65], SRAR K F i H 1 Wt/ B
T EMINF-kBAE SR R S5 AR [75]. FESEIIA @
PR FE LS A AT ACE2, 55 K& K15 T 10 il 41 4
H[50], ZEALE Z A ) 8 R Ak T p38 2 Rl iE Ak it
TR AN B FEAE 5 [51].

RUEAE B R e Ja, A7 mT B AFLE A B2 <9 R R X o
TEOL, TN ] REA HAIRE B A 75 B — P2 BT A
E. NS, HERIGK BE R R, 7R sLi
s £F- ¢ A, 55 7 THT e B R 1) R [21,22,69,70] . FE AR
TH, JEAMGYIE BRI 4E M AN R AR R K, R AR
HEAr[52,53]. HbAk, A2 ERELR — e SRR N
ROSIHIRFA, A B /NBERSE T HE R [m) S A bk Ji
AT AR I 5 8 i RN AT 4E A [80-82]

i LTk, @R T COVID-1911 & I ML,
BN T v T B ORI TE VR T SR G UMW R A
IL-6 #0677 IFN-y. G aminl. 7 M SCFRT V%
W HERE H T 97COVID-198% (KB 1), f£COV-
ID-19 &3 A FIBY B, w2 T 38 I 22 4 11 38 2% L
SEHLVA T R

3. REE

FE 24 B XA G OUR B H 8 = A OB IT RIS DL
T, BAIRAEEE 2% 2548 S A T, SRECh Y
GG T IRIRITCOVID-19 54 . A P 2% 4
2k SO RS &, A ReItAE P IXs 4
BRPERIPUR RS T BRIE I B IR R I IR
R KAV AL AT B S i R B S & R h 242 05 .
BRubZ At EREH TR T, BRI X 4R
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ACE2 blocker

S protein
vACEZ recepto*

Splk -ACE2 blocker

The virus enters
the ceII
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SARS-CoV-2 virus
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ARDS

The virus
releases Mechanical
ventilation therapy
™ ™™ RNA genome

(Y} e »
Translation '* ...o. l,,. o e

Macrophage
© o o ®
' Proteolysis )_3;} (]
'. 4 3CLpro
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