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Abstract: Objective To screen the material basis of Huopu Xialing Decoction in the treatment of damp pathogen stagnation of lung
syndrome of early COVID-19 and predict its mechanism. Methods Literatures and clinical reports were reviewed to analyze the
relationship between Huopu Xialing Decoction and damp pathogen stagnation of lung syndrome of early stage of COVID-19. TCMSP
database was used to screen the potential active components in Huopo Xialing Decoction. Molecular docking of the active components
with SARS-CoV-2 hydrolase and ACE2 was also carried out. According to the binding ability, the core components with both

were screened. The interaction network of key components target proteins was constructed by using the software of Cytoscape to
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screen the main targets; The GO analysis of the main targets was carried out by using the STRING database, and the Pathway and
KEGG enrichment analysis was carried out by using the plug-in of the software ClueGO of Cytoscape. Results The Huopo Xialing
Decoction was used to treat the early coronavirus pneumonia with damp pathogen and lung depression syndrome in the relationship
analysis between prescriptions and syndrome, and the potential components of the 12 ingredients in Huopo Xialing Decoction were
selected, with 67 core targets. Among them, paryriogenin I from Tetrapanax papyrifer, ergosterol peroxide from Poria cocos and
Polyporus umbellatus, baicalin from Pinellia ternata had good binding activity with SARS-CoV-2 3CL hydrolase and ACE2. The
results of enrichment analysis of GO, Pathway and KEGG showed that 12 potential components in Huopo Xialing Decoction were
involved in regulating the biological processes such as stimulation response, signal transduction, cell death and the related signaling
pathways including interleukins, EGFR in cancer, tyrosine kinases, programmed cell death and MAPK signaling pathways.
Conclusion For the early COVID-19 patients with the syndrome of damp pathogen stagnation of lung, Huopo Xialing Decoction
was used to resolve dampness and detoxification, and ventilate lung and promote pathogenic penetration. Phenanthrone, baicalin,
jujuboside qt, cerevisterol, hederagenin, ergosterol peroxide, citrostadienol, ergosterol-7,22-diene-3-one, paryriogenin I, alisol
B,23-acetate, alisol B, neohesperidin may be the main material basis, and play a role by blocking the protein synthesis of
SARS-CoV-2 virus, preventing the virus from entering the host cells, regulating the IL signaling pathway, MAPK signaling pathway,
PI3K-Akt signaling pathway, T cell receptor signaling pathway, C-type lectin receptor signaling pathway and inhibiting the
expression of related inflammatory factors.

Key words: Huopo Xialing Decoction; SARS-CoV-2; COVID-19; molecular docking; network pharmacology; material basis;
ACE2; phenanthrone; baicalin; jujuboside; cerevisterol; hederagenin; ergosterol peroxide; citrostadienol; ergosterol-7,22-diene-

3-one; paryriogenin I; alisol B-23-acetate; alisol B; neohesperidin

2019 4 12 H, BB 84 56 IR 7 2 (SARS-CoV-2)
SR 5| D I S P T A G, BV 5 e R e B
% (coronavirus disease 2019, COVID-19) i N4
BR&EZ RIER AL B AEHE . SARS-CoV-2 B
ARRIE AT, #ik3 H 4 HEA 74
MEFHI COVID-19 H# . FEZEEN, =
ZHTE PRI R AR . SRS R . bR
BB RE” S5 T AR CGE R RDIR
GG 2 29T . GRAT)) HO A I3 N
HHE “PE 7 JulE. COVID-19 W RZLL “i8” N
BRI 2R, AR “BEE”, PHE
WIHIE A BRI P, hEREs 3, Y
FAE . IR RBRE, EMAEEGM 3
BOR—T7, ANEWNAL, JEFRIME, AEEIERRA.
EWNA T RE A SUNERARHEZ
LR ATEPHBYRENKEEMNETEGHT
COVID-19 IfFRIATT -

IS, SARS-CoV-2 AlfigillH S &
51 32 40 B 2 1 A I SR 9K B A AL 1T CACE2)
25 SEURFIEAE EA, ACE2 fE/™E &k
WP T8 255 A e IR B8 (SARS-CoV) Al ZR I
CEA LRI (MERS-CoV) 252 P B2 i e 5
R FRY. 2020 45 1 H 26 H, E#ERERE
T 5 Wit V5 T A A A5 7 W 5E 1) SARS-CoV-2 4
¥ 3CL /K ffll, S5 AmmMEH], & H R

FUHL SARS-CoV-2 AR LYIHE iz —B). Awt5t
M5 COVID-19 LM R RIS 8 A 2 25 73T
FER RN, T SARS-CoV-2 3CL /K fif il
ACE2 Z5WIHE A, B T ARIRREMEE
%Ht SARS-CoV-2 FEZLF LRy, FFalid j) 45 24 3
SN HAE AL, IR FENE ZEZPT SARS-
CoV-2 HH KA Hehth K HL SARS-CoV-2 Ji #5250
ISR HEHE B .
1 7%
1.1 RFIEXESH

B [ SCHRAIG R i E , 45 COVID-19 119 A
WHL B NNEVE R ANE 27 Im PR N G O, B
COVID-19 Wil RFRAE 73 # Ho b5 5 AN = 23 K J7 1k
KR
1.2 EMEZFHUFERT RIS

DUER. SRR, % B0, B0, B,
T RS RS  JEAN VR SRR, I8 IS TCMSP
B (http:/temspw.com/index.php) FZREFNE X%
PIEERHME R, AOIREDIFIFE (OB) =30%FH1
B2 (DL) =0.18 NbsERIE Sy, P S
BREN FEARGIN B T ZH L7y 5 B) TCMSP. PubMed
(https://www.ncbi.nlm.nih.gov/pubmed) ZH## TRt
EYIRIEE S A, UniProt Chttp:/tcmspw. com/index.
php)~ STRING %45 /% (https:/string-db.org/) J4HE £
B R SO0 R R 44



TEH

Chinese Traditional and Herbal Drugs %5 51 % %5 93 202045 H

* 2299 ¢

13 SFERmAMZREE

L PubMed. ZINC #(# % Chttps://zinc.
docking.org/) N E L 5 B E AN E ZH P AR
T R A DA B Ol B Tl R0 B R G 1 il 29T T
F GATO) R 2D 5L 3D S5k, fEH
Chem3D #4215 3D 4 ), 147 e & e /MK,
¥ AR H R AF N mol2 M X . fF I
AutoDockTools-1.5.6 [ I A SCAFIR T Bo A4 J5 2%
B, TR, AR pdbat # AR IA S EC
. PDB ##i £ T % SARS-CoV-2 3CL /K fif i Al
ACE2 5 1458, PyMOL B2 & a4
%7, AutoDockTools-1.5.6 A ME . A IEAENK
YRS IHE AT, FFEREN pdbat % ) 2 4k
SO
14 BSTERNTHE

B J6AH AutoDockTools-1.5.6 #x ¥ B 524K £
B RZH, IFTRES B AR, K
num_modes=10. energy range=4. exhaustiveness=
100. F§i21T AutoDock Vina 34 7E Linux i #1355
THEMNEZDTRR D ELY NS
SARS-CoV-2 3CL /K fif# il ACE2 & [ HEAT HEE XS
$. PyMOLI1.7. Discovery Studio 3.5 3 F5 X 2445
RBEAT ATRAL 23 H7 o
15 KB THE

i i 2 AN H 2% P1 SARS-CoV-2 8 AF I Ak
gy, DMEFEZY) S 2 PhiR FORHR I 456 Re v BR A,
ornliik s 2 PhiE A 45 G R 45 A Re /N T BEE THERE
MG REME G sy, &9F 2 IRk
JEWIRGr, EELS 2 ANEE SR B R AS A AR A
sy, ARECHAE I FE A
1.6 XERITHESEREE (PP WMEWER
GO. Pathway. KEGG E&E 71

&8l Cytoscape 3.7.1 B H 3 “1.57 oG8,
5r-HERUIK) PPI W45, 32 CytoNCA #ifth, LA
EHE (degree). /¥ (betweenness). 8% ¥
(closeness). HFfEMI & (eigenvector). Jaif“F-14i%
W (LAC). W% (network) MMk brit 47 #%
OBE S 2R R . T e DABEAE R T 2 A5 I Hh A
BEAT G , SR 5 DA E IR 4R ARE K T ih A B AT e,
AR 0 RE R PPL M ZE . {5 B) STRING #H47
GO 43 #1#1 Cytoscape 3.7.1 HAH4EAF ClueGO X HZ L
¥E R SEN AT pathway. KEGG &5, Tl
AT RERIAE AL o

2 HR
21 FIEXRESH

FEHPHAJy COVID-19 FEAFHL A “WE. #.
P 7, EEURECY BRI, WAL .
iR NE, COVID-19 FHATEYT BALIE LA i AR AR
LG A, NBH B, SO S AN 388 o 2 it A=A A
LI SANE SIS B BB G, 48 <A ik,
BER AT R SIERAR . 28 E I, Frid
COVID-19 F 36 It B B, MR AR (A8 5
B, FEEES & HLIX COVID-19 HEHLITF TR, ¥
COVID-19 iz &7 AR, R, faE,
ST 4 A B o I B LI IR AR IE S8 AT (R
AIRGIE R s 1A LARAER A IR . YR AR IE Ay
X G LA B AR AT AT A N s R
S0 D00 3 AL R I R S R AIE . o T 4
COVID-19 JBARARMNIE, BEhR . REE T H, —4E
SMEI RSB, DAMUEIRME: EAb.
PR TRk, HOBREE, A ERER A
WAL REL BE. BEUREBRE, HEHEL
B PR RBFT T, REZIBNAL
SR, 2020 £ 1 H 26 HEPELR AR CGor
T Seb R BRI G il 2 R 20VR 97T RAT T ) iR
Al HEFNE X736 DAL fE R . ENER. T
B KA R 21297 J7 BB AN R
i NN TT IR MR TG, B AAMNE.

ERE X A (R, SEilSHL, BiEs5ik,
FEETFE, FREBAIEES S TS MES . HE
F.EE. FRE. B BV, A,
TR RTHE PRIE . JEANME 11 sk R, AT7H
W=, UEFENEY, SHEEE, WKL
B W E PR, BREA. B DR, B8
WL MRz R GITIE R MRS
PRI, WIMRME WS AL, RE . %R
Wi UOLEE T U X 52 1) COVID-19 437 & FR
] COVID-19 B ARHR IR B i WL S AR, 4
BWEZF7, TR, R, Sk, sifkn
o, O\ mARK, KEHEmHAS, H&ER, &
WA BIHRA, KEEMR. SFEgEM N
COVID-19 AR E 8 25 & H R Ak &
JE I e R RS AR R R R, AN B AT 3 DA A
Fik, HE FiEHE T LOE IR,

MU WEAAEEZRRWRES T Y
COVID-19 AR E & 2 I RAE R A I & B



* 2300 * ¢ £ 4 Chinese Traditional and Herbal Drugs 5551 % % 931 202045 A

1 COVID-19 ¥R A AR Ml 5 351 48 1R i , BH <L,
SHAF], BT, S “BHIMHAE” “H
Eiw, SR, FHEFATULCA R, WESE, M
BT Z oA,
2.2 ENEZIZEMR ST

LPRRTE AN G oy 104 4, TR 94,
FH 104, REF 154, A1 204, EUAZ 94,

ok 124, WE3IA, EE A, FEE A, B
44, REH 2 A EANE G B A B
1. Hal A . MO RIS R
Ao WEENER. SRENIE Ry T8N
FEL EU. BEIERS R
2. HEIAHE RS - BRI, T,
BE. HIE RS

x1 EBENEZHMOEERSERER

Table 1 Information of some chemical components of Huopo Xialing Decoction

KR MOL ID YA LR OB/% DL
JUEA MOL002879 diop SR R R g 43.59 0.39
MOL005573 genkwanin TEAE R 37.13 0.24
MOL005916 irisolidone JBIH/R T 2 5 37.78 0.30
MOL005918 phenanthrone E[3.] 38.70 0.33
MOL000098 quercetin SN 46.43 0.28

ey 1 MOL000358 B-sitosterol P-4 (55 1 36.91 0.75
MOL000449 stigmasterol S 43.83 0.76
MOL002776  baicalin AT 33.52 0.21
MOL003578 cycloartenol IR P & IR 38.69 0.78
MOL005030 gondoic acid k-1 R 30.70 0.20

RE MOL000300 dehydroeburicoic acid EELFLIR 44.17 0.83
MOL000275 trametenolic acid 3B-FRHE-EEH-8,24- 2118 38.71 0.80
MOL000279 cerevisterol IEE P S i 37.96 0.77
MOL000296 hederagenin HEBREE I 36.91 0.75
MOL000283 ergosterol peroxide A FE M S 40.36 0.81
MOL000289 pachymic acid TRE R 33.63 0.81

HEW MOL001323 sitosterol alphal Fri& I BE 43.28 0.78
MOL001494 mandenol + )\ B%-6,9- IR £, B 42.00 0.19
MOL000359 B-sitosterol B-%F 55 i 36.91 0.75
MOL000449 stigmasterol ISR 0 43.83 0.76
MOLO008118 coixenolide A 32.40 0.43

gk MOL000230  pinocembrin LN 57.56 0.20
MOL000239  jaranol HEREHR 50.83 0.29
MOL000006 luteolin REBEE 36.16 0.25
MOL000098 quercetin i e 3 46.43 0.28
MOL000359 B-sitosterol B-7% 5 1 36.91 0.75

JHEL MOL008020 paryriogenin I AR I 1 45.26 0.79
BE MOL000279 cerevisterol RIS 37.96 0.77
MOLO011169 ergosterol peroxide A A 40.36 0.81
MOL000817 ergosta-5,7,22-trien-3-ol F A 1-5,7,22- =031 46.18 0.72
MOL000298 ergosterol 72 1 [ 14.29 0.72
MOLO000359 B-sitosterol -7 £ i 36.91 0.75

BB MOLO000832 alisol B-23-acetate B B-23-B5 B IG 32.52 0.82
MOL000853 alisol B Gl B 36.76 0.82
MOL000856 alisol C monoacetate PEIBEE C B4R 33.06 0.83
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K MOL ID JESLA TR HSL R OB/% DL
JEAR MOL005980 neohesperidin B R 57.44 0.27
MOL005955 honokiol ANy 60.67 0.15
MOL005970 eucalyptol T vk 60.62 0.32
WEB  MOL008400 glycitein KREHR 50.48 0.24
1= MOL010921 estrone O T 53.56 0.32
MOL000359 B-sitosterol B-7 S I 36.91 0.75
MOL000449 stigmasterol o 43.83 0.76
MOL005030 gondoic acid TABR-11-5 R 30.70 0.20
MOL004355 spinasterol 0 S 42.98 0.76
MOL000211 mairin HHEAR TR 55.38 0.78
MOL000492 (+)-catechin (- ILLEE 54.83 0.24
MOL003410 jujuboside_qt TR, B F 66.95 0.62
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F2 EWNEEZIMMSS SARS-CoV-2 3CL K REEHN ACE2 S/ 3HE4ER
Table 2 Partial docking results of active components of Huopo Xialing Decoction with SARS-CoV-2 3CL hydrolase and ACE2

5 SARS-CoV-2 3CL /Kfif 5 ACE2 X454/

g . o
ik e CAS™ B 45 45 g/ (kJ-mol ) (kJ-mol ™)
IR =] 484-16-2 -35.56 -43.93
5 HETF 31564-28-0 -33.05 —46.86
A B IR 469-38-5 -31.38 —44.35
"= i 481-18-5 -29.28 -45.19
Wi 53-16-7 -30.12 —44.35
TR A R 55466-05-2 -34.73 -43.93
e TR 472-15-1 -32.21 —47.28
S i3 LN Tw 465-99-6 —-33.47 -41.41
3B-FRH-EF -8,24- JH-21-8  24160-36-9 -33.05 -39.74
B Fekg ) 474-40-8 -33.05 —41.83
B F A 8§-7,22- " 45-3-H 32507-77-0 -33.05 —43.08
F 0 88-5,7,22- = 45-3-1% — -32.21 -46.86
JHHL AR BT — -35.15 —47.69
pRE FI5EE B-23-BE RS 26575-95-1 -33.47 —43.93
FI5HEE B 18649-93-9 -34.73 -42.67
FIERE C . LTRRE 26575-93-9 -33.89 —40.58
FIERE C 30489-27-1 -33.47 -39.74
JE R T figi 97-53-0 -30.54 —44.77
Wik B 13241-33-3 -35.56 -42.67
5 FIFER B 51020-87-2 -30.54 —45.61
PE, K, BUL TEE 83-48-7 -29.70 —43.93
REE. % TR 2 A S 2061-64-5 —36.40 —43.93
MG £ e 516-37-0 -33.05 -43.93
25 WIS 192725-17-0 -33.05 —41.00
o- TR — —-27.20 —40.58
e 50-63-5 -25.10 -32.22

1 BERAEETTI (). TEEXAEE (b). BESH () 5 SARS-CoV-2 3CL /KFEFHIXHEMS
Fig. 1 Docking conformations of paryriogenin I (a), ergosterol peroxide (b) and baicalin (c) with SARS-CoV-2 3CL hydrolase
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B2 BRAEETI(). IEEHERE

Fig. 2 Docking conformations of paryriogenin | (a), ergosterol peroxide (b) and baicalin (c) with ACE2
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Fig. 3 PPI network of core target of key components
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Fig. 4 GO enrichment analysis of core targets
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