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Abstract: Objective The aim of this article was to study the potential antivirus and fever reducing mechanisms of Xiaochaihu
Decoction (XCHD) on novel coronavirus pneumonia based on network pharmacology and molecular docking method. Methods
Firstly, the potential targets and pathways of XCHD on fever were analyzed using network pharmacology. Compounds and potential
targets in XCHD were screened using TCMSP and PharmMapper databases. The targets in fever reducing were identified from OMMI
and Genecards databases. The protein-protein interaction network was established by String database to analyze key targets. The gene
oncology (GO) analysis and Kyoto encyclopedia of genes and genomes (KEGG) analysis of key targets were also conducted to
generate the relative pathways based on DAVID and KOBAS 3.0 databases, respectively. The compound-target-pathway network was
established using Cytoscape 3.2.7. In addition, we used molecular docking method to identify the crucial compounds with higher
connectivity on SARS-CoV-2 and the angiotensin-converting enzyme 2 (ACE2). ACE2 has been identified as the key target of
SARS-CoV-2 entering cells. The possible binding sites of compounds on SARS-CoV-2 and ACE2 were predicted. Results Network
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pharmacology analysis indicated that 165 active compounds and 168 relative targets were selected. A total of 7006 targets related to
fever were identified. In addition, 141 potential targets of XCH on fever were identified. Totally, 292 GO terms of XCHD on fever and 30

pathways were identified using GO and KEGG analysis. Furthermore, molecular docking indicated that main active compounds in XCHD
exhibited higher affinity with both SARS-CoV-2 and ACE2. Beta-sitosterol, stigmasterol, 3'-hydroxy-4'-O-methylglabridin were top three

candidates with highest affinity. Conclusion In summary, our study identified the potential mechanisms of XCHD on fever. Besides,

Beta-sitosterol, stigmasterol, 3'-hydroxy-4'-O-methylglabridin could be the key compounds to exert anti-viral effects against SARS-CoV-2.
Our prediction also provided the research fields to further study the mechanisms of XCH on SARS-CoV-2 infection in future.
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Table 1 Basic information of some active compounds in XCHD

'S EMARER OB/% DL KIRZIM (NE
MOLO000096 (—)-catechin 49.676 0242 K& M1
MOLO000098 quercetin 46.433 0275 K&, HE, 5 M2
MOL000211 mairin 55377 0.776 K& M3
MOL000358  beta-sitosterol 36914 0.751 K&, ¥H. A&, M4

WE, B
MOLO000449  stigmasterol 43830 0.757 K&E. ¥E. A&, M5
SEitH
MOLO000492  (+)-catechin 54.826 0242 K& M6
MOL000627  stepholidine 33.106 0.541 K& M7
MOL000787 fumarine 59.263 0.827 K&, A& M8
MOL001454 berberine 36.861 0.777 K& M9
MOLO001522  (S)-coclaurine 42351 0235 K& M10
MOLO002773 beta-carotene 37.184 0.584 K& M11
MOLO003410  ziziphin_qt 66.945 0.619 K& MI2
MOL004350 ruvoside gt 36.121 0.757 K& M13
MOL005360 malkangunin 57.714 0.626 K#E. A% Mi14
MOL007213 nuciferin 34431 0405 K& M15
MOLO008034 ceanothic acid (21302-79-4) 73.522  0.766 K& M16
MOLO012921 stepharine 31.548 0334 K& M17
MOLO012946 zizyphus saponin I_qt 32.691 0.619 K& M18
MOLO012961 jujuboside A_qt 36.666 0.619 K& M19
MOLO012976 coumestrol 32487 0337 K& M20
MOL012980 daechuine S6 46.485 0.792 K& M21
MOL012981 daechuine S7 44818 0.828 K& M22
MOLO012986 jujubasaponin V_qt 36.990 0.634 K& M23
MOLO012989 jujuboside C_qt 40262 0.619 K& M24
MOL012992 mauritine D 89.125 0.453 K& M25
MOLO006129  6-methylgingediacetate2 48735 0322 4% M26
MOL000239 jaranol 50.829 0291 HH M27
MOLO000354 isorhamnetin 49.604 0306 HE.. 4&iH M28
MOL000359 sitosterol 36914 0.751 HHE., = M29
MOL000392 formononetin 69.674 0212 H® M30
MOLO000417 calycosin 47752 0243 HE M31
MOL000422  kaempferol 41.882 0241 H¥E. AZ. % M32
MOL000497 licochalcone A 40.790 0.285 H® M33
MOL000500 vestitol 74.655 0209 HE M34
MOLO001484 inermine 75.183 0.538 H¥ M35
MOLO001792  liquiritigenin (DFV) 32.763 0.183 HH M36
MOL002311  glycyrol 90.776 0.668 M37
MOL002565 medicarpin 49220 0.335 HE M38
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MOL003656 lupiwighteone 51.636  0.367 HE M39
MOL003896 7-methoxy-2-methyl isoflavone 42.565  0.199 HE M40
MOL004328 naringenin 59.294  0.211 HE M41
MOLO004805  (25)-2-[4-hydroxy-3-(3-methylbut-2-enyl) phenyl]-8,8-dimethyl- ~ 31.787  0.724 HE M42
2,3-dihydropyrano [2,3-f] chromen-4-one
MOL004806 euchrenone 30.287  0.574 HE M43
MOL004808 glyasperin B 65.224  0.439 HE M44
MOL004810 glyasperin F 75.837  0.535 HE M45
MOL004811  glyasperin C 45564  0.399 HE M46
MOL004814 isotrifoliol 31.945  0.424 HEE M47
MOL004815  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop- ~ 39.617  0.351 HEE M43
2-en-1-one
MOL004820 kanzonols W 50480  0.517 HE M49
MOL004824  (25)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4- 60.250  0.634 HE M50
methoxy-2,3-dihydrofuro [3,2-g] chromen-7-one
MOL004827 semilicoisoflavone B 48.778  0.547 HE M51
MOL004828  glepidotin A 44722 0.347 HE M52
MOL004829 glepidotin B 64.463  0.345 HE Ms53
MOL004833 phaseolinisoflavan 32.008  0.445 I M54
MOLO004835 glypallichalcone 61.597  0.190 HEE M55
MOLO004838  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.437  0.381 REA M56
MOL004841 licochalcone B 76.757  0.194 HH M57
MOL004848 licochalcone G 49255 0323 HH M58
MOL004849  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7- 59.622  0.429 HEE M59
hydroxy-5-methoxy-coumarin
MOL004855 licoricone 63.578 0471 HE M60
MOL004856 gancaonin A 51.075  0.404 HE M61
MOL004857 gancaonin B 48794 0.449 HE M62
MOLO004863  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) 66.371  0.414 HE M63
chromone
MOL004864  5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl) 30.489  0.410 H® M64
chromone
MOL004866 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl) 44.152 0415 HE M65
chromone
MOL004879 glycyrin 52.607  0.475 HEE M66
MOL004882 licocoumarone 33211 0.357 HE Mé67
MOLO004883 licoisoflavone 41.610 0416 HE M68
MOL004884 licoisoflavone B 38.929  0.547 HH M69
MOLO004885 licoisoflavanone 52.466 0.545 HE M70
MOL004891  shinpterocarpin 80.295  0.727 HE M71
MOLO004898  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl) phenyl]-1-(2,4- 46.268  0.306 HE M72
dihydroxyphenyl) prop-2-en-1-one
MOL004903  liquiritin 65.69 0.739 HEE M73
MOL004904  licopyranocoumarin 80.36 0.654 i M74
MOL004907  glyzaglabrin 61.069  0.353 e M75
MOL004908  glabridin 53.245  0.470 HE M76
MOL004910 glabranin 52.896  0.312 HHE M77
MOL004911  glabrene 46267  0.439 HE M78
MOL004912  glabrone 52.512  0.496 HEE M79
MOLO004913 1,3-dihydroxy-9-methoxy-6-benzofurano [3,2-c] chromenone 48.142  0.428 H M380
MOL004914 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano [3,2-c] chromenone 62.901 0.528 H M81
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MOLO004915 eurycarpin A 43277  0.374 HE M82
MOL004924 (—)-medicocarpin 40.994  0.951 HE MS3
MOL004935  sigmoidin-B 34.881  0.415 HE Ms4
MOLO004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl) chroman-4-one 71.123 0.183 H M85
MOLO004945  (28)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl) 36.565  0.323 HE M86

chroman-4-one
MOL004948  isoglycyrol 44.699  0.838 HE M87
MOLO004949 isolicoflavonol 45170  0.419 HE MS8
MOLO004957  isoformononetin (HMO) 38.365  0.211 HEE M89
MOL004959  1-methoxyphaseollidin 69.981  0.637 HE M90
MOL004961 quercetin der. 46.449  0.334 HH Mo91
MOL004966  3'-hydroxy-4'-O-Methylglabridin 43715 0.574 HEE M92
MOL004974  3'-methoxyglabridin 46.162  0.574 HE M93
MOLO004978  2-[(3R)-8,8-dimethyl-3,4-dihydro-2 H-pyrano [6,5-f] chromen-3- 36.214  0.521 HE M94
yl]-5-methoxyphenol

MOL004980 inflacoumarin A 39.709  0.326 HE M95
MOLO004985  icos-5-enoic acid 30.703  0.197 HE M96
MOLO004988  kanzonol F 32468  0.894 HE M97
MOL004989  6-prenylated eriodictyol 39.224  0.413 HH M98
MOL004990 7,2',4"-trihydroxy-5-methoxy-3-arylcoumarin 83.714  0.271 Hi M99
MOLO004991  7-Acetoxy-2-methylisoflavone 38.923  0.262 I M100
MOL004993  8-prenylated eriodictyol 53.795  0.404 HE M101
MOL004996 gadelaidic acid 30.703  0.197 HH M102
MOL005000 gancaonin G 60.435  0.394 HE M103
MOL005001 gancaonin H 50.104  0.784 HE M104
MOL005003 licoagrocarpin 58.814  0.585 HE M105
MOL005007 glyasperins M 72.671  0.593 HE M106
MOL005008 glycyrrhiza flavonol A 41275  0.595 HE M107
MOLO005012 licoagroisoflavone 57282  0.487 HE M108
MOL005013  18a-hydroxyglycyrrhetic acid 41.161  0.709 HE M109
MOL005016 odoratin 49.948  0.305 HE M110
MOL005017 phaseol 78.766  0.579 HE Ml11
MOLO005018 xambioona 54.849  0.874 HE M112
MOL005020 dehydroglyasperins C 53.823  0.370 HE MI113
MOLO002879 diop 43593  0.392 A& Ml114
MOLO003648  inermin 65.831  0.538 A& M115
MOL004492  chrysanthemaxanthin 38.724  0.584 ANZ Ml16
MOL005308 aposiopolamine 66.647  0.220 ANz M117
MOL005317 deoxyharringtonine 39274 0.812 ANz M118
MOLO005318  dianthramine 40.446  0.197 AN M119
MOLO005320 arachidonate 45.573 0.205 NS M120
MOLO005321 frutinone A 65.904  0.342 AN Mi121
MOLO005344  ginsenoside rh2 36.320  0.559 NS M122
MOL005348 ginsenoside-rh4_qt 31.112  0.778 NS M123
MOL005356  girinimbin 61215 0315 A& M124
MOLO005376 panaxadiol 33.088  0.794 NS M125
MOLO005384 suchilactone 57.519 0.556 NS M126
MOLO005399 alexandrin_qt 36.914  0.753 AN M127
MOL000173 wogonin 30.685  0.229 A MI128
MOLO000228 (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 55.233 0.202 g M129
MOL000525 norwogonin 39.404  0.207 T M130
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MOL000552  5,2'-dihydroxy-6,7,8-trimethoxyflavone 31712 0.355 P MI31
MOL001689 acacetin 34974  0.241 W M132
MOL002714 baicalein 33.519  0.209 W M133
MOLO002909 5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone 33.816  0.447 wHE M134
MOL002910  carthamidin 41.151  0.242 e M135
MOL002913  dihydrobaicalin_qt 40.038  0.207 g M136
MOL002914 eriodyctiol 41350  0.244 HE M137
MOL002915 salvigenin 49.066  0.333 HE M138
MOL002917  5,2',6'-trihydroxy-7,8-dimethoxyflavone 45.047  0.331 g M139
MOLO002925 5,7,2',6'-tetrahydroxyflavone 37.013 0.244 A M140
MOL002927  skullcapflavone II 69.510  0.438 Ji S MI141
MOL002928 oroxylin A 41.368  0.232 HE M142
MOLO002932  panicolin 76.257  0.292 WA M143
MOLO002933  5,7,4'-trihydroxy-8-methoxyflavone 36.562  0.267 B M144
MOL002934 neobaicalein 104.34  0.439 W M145
MOL002937  dihydrooroxylin 66.062  0.231 g M146
MOLO000490  petunidin 30.046  0.307 SEHH M147
MOLO001645 linoleyl acetate 42,101 0.198 SEHA M148
MOLO002776 baicalin 40.124  0.753 LETH M149
MOLO004598 3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl) chromone 31975  0.593 LB A MI150
MOLO004609  areapillin 48964 0414 SETH MI51
MOL004624 longikaurin A 47722 0.530 LEiH M152
MOL004653  (+)-anomalin 46.055  0.657 L5150 M153
MOL004702 saikosaponin ¢_qt 30.505  0.632 L5 M154
MOL004718  a-spinasterol 42979  0.757 SetH M155
MOLO013187 cubebin 57.128  0.640 SetA M156
MOLO000519  coniferin 31.110  0.323 FE M157
MOL001755 24-ethylcholest-4-en-3-one 36.084  0.757 Y5 M158
MOL002670 cavidine 35.642  0.805 Y5 M159
MOL003578 cycloartenol 38.686  0.781 FE M160
MOL005030 gondoic acid 30.703  0.197 FH Mi161
MOL006936 10,13-eicosadienoic 39.994  0.200 5 M162
MOLO006937 12,13-epoxy-9-hydroxynonadeca-7,10-dienoic acid 42152 0.242 B M163
MOLO006957 (3S,65)-3-(benzyl)-6-(4-hydroxybenzyl) piperazine-2,5-quinone 46.889  0.270 eyl M164
MOLO006967 beta-D-ribofuranoside, xanthine-9 44719  0.208 £y M165

2.2 SEMROEESUES NS K

W 07 38 HA PR 8084 24 R4 N Pubchem $i(4f
JE, 152 E 45 T N\ 2] PharmMapper Tl $E
R, EHEEIAGH] 168 MEMEMS A, FRS 2
MHE S AR N UniProt B9 PE, 48 o0) B2 )
K4
23 HEHRIEANESER

£ OMIM (4 % . Genecards (¥ &+ DA
“fever” CRHFO MENRBEFHATHE, KL 7006
AMEEVE R BE A K 2508 RO o3 (38 RS 9500 1Y)
RS S, RAAGE] 141 DATRE S /ANEBRIARTT R
PAEH AR S (B Do

141 6 865
(2.0%) (97.6%)

El1 #m-RRiE e EEE

Fig. 1 Common targets of drug and disease
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24 OB SIHIR R 5 FERIESE R

String (4 FE AL 22 1Y) 2R I AH ELAE N 48 e
141 MEERET A, A 1 515 FAHEAERESL,
SERIFEAE R 21.60 H b BEAE ORI MAPK3. IL6.
VEGFA. TNF. JUN. MAPK1 ¥5HME A E
PER B (B 2). 7 FXEE R Eon, ik i
OV BRSO BRI 20 AN 45 B 4T 4
B BB /IS IE B AZ o s R e 3 0
BRI S (R 2.
25 GO EREINGEENER

VIR N2 28 FE I AR R U A\ DAVID #4f
J&, M4 P<<0.05 H. ¢<0.05 ik 292 4~ GO % H »
HrEY)id . (biological process, BP) 89 4>, 5Lk
30%; AUz (cellular component, CC) 81 /),

b 28%: 2> FIhEE (molecular function, MF) 122
A, i 42%. 15 H/NSEERZIRTT R AR E RN L AT
At G B AMBRZAR ., M2k KERS R T
(NN N T S O [ S R IR -
PR REAMEZ RS S . W AR R A
B A4 Tohhe. BRI 3.
2.6 KEGG EFBREESHER

V5 9 R 245 ) A8 B 1) O B BE S T N KOBAS
3.0 Bl e, JLEER] 30 @M. R P<0.05 ik
INHEASERTIY 20 0%, AT E RS B s
TG HERCAR-SZ R EAE B B 5 S8
#. MAPK @, #BhE T 4000 17 (5518, A
M R G T IEE . B ETE TEE. MRt E
TE 5. ZZHETERSEZNMEE (R 3D,

2 RERSBEERAMLZE

Fig. 2 Network interaction map of common targets
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R2 BROERSFIEEGR
Table 2 Molecular docking results of key targets

X EFT 4318/ (kT-mol ™)

&Y

MAPK3 IL6 VEGFA TNF JUN MAPKI1
L 25T -20.417 4 —12.6052 —19.589 4 -17.9019 —24.844 8 -17.9019
3R dE-4-O- R B ~26.988 0 ~16.540 3 —24.028 5 -19.374 8 —27.568 2 -19.374 8
TR -19.941 8 -14.978 7 -15.616 7 -15.897 7 —20.963 9 -15.897 7
AR -16.797 3 —13.802 8 —14.6759 -11.024 7 -16.944 9 —11.024 7
B-75 4 1 —28.461 8 -16.8177 —28.2120 —22.508 3 —34.845 6 —22.508 3
ZINBET, —21.8819 -12.0328 -17.491 7 -17.9778 —24.388 2 -17.977 8
TEIER -18.0570 -9.4150 -15.8750 -14.053 2 -18.001 0 -14.0532
& —19.452'5 —6.462 2 —17.5675 —16.740 4 —20.199 8 —16.740 4
FRER —18.138 6 -6.510 1 —15.3589 —13.036 6 —18.4613 —13.036 6
Ll -15.3154 —6.814 8 -15.0217 -12.779 3 -17.025 1 -12.779 3
ESUEYi-FS -18.0518 —6.3380 -15.200 2 -14.281 1 —18.740 6 -14.281 1
S -17.634 1 —6.820 2 -14.0515 -13.8247 ~17.4107 -13.8247
faf T —22.526 6 =7.3052 -16.867 3 —16.448 9 —20.520 6 —16.448 9
it 7 2% —15.0712 -16.359 5 —14.927 4 —12.840 4 —16.843 6 —12.840 4
i R —20.704 2 —6.255 1 —18.469 1 -15.741 0 —21.969 1 -15.741 0
T4 BRI —22.196 1 —7.054 8 -15.369 9 -16.133 9 —18.744 9 -16.133 9
T & R NE TR —21.9407 —6.203 2 -16.993 5 —15.143 0 —20.447 0 —15.143 0
7 —28.274 5 -13.748 9 —27.463 6 -22.118 3 —34.5428 -22.1183
YEM iR R -18.4290 —6.6323 -16.051 7 -15.853 8 -19.580 1 -15.853 8
WHEER -18.513 9 —6.443 6 —15.105 4 -13.349 4 -17.880 8 -13.349 4

GO:0098793-presynapse GO:0098793-presynapse

GO:0097060-synaptic membrane MF G0:0097060-synaptic membrane cC

G0:0042734-presynaptic membrane G0:0042734-presynaptic membrane

G0:0099240-intrinsic component of synaptic membrane G0:0099240-intrinsic component of synaptic membrane

GO:0045211-postsynaptic membrane G0:0045211-postsynaptic membrane

G0:0005901-caveola G0:0005901-caveola

G0:0099699-integral component of synaptic membrane G0:0099699-integral component of synaptic membrane

G0:0044853-plasma membrane raft GO:0044853-plasma membrane raft

G0:0098889-intrinsic component of presynaptic membrane G0:0098889-intrinsic component of presynaptic membrane

G0:0098936-intrinsic component of postsynaptic membrane GO:0098936-intrinsic component of postsynaptic membrane

G0:0099056-integral component of presynaptic membrane G0:0099056-integral component of presynaptic membrane

G0:0099055-integral component of postsynaptic membrane G0:0099055-integral component of postsynaptic membrane

G0:0098589-membrane region G0:0098589-membrane region

G0:0098857-membrane microdomain (G0:0098857-membrane microdomain

G0:0045121-membrane raft G0:0045121-membrane raft

0 5 10 15 0 5 10 15
—lgP —lgP
G0:0006979-response to oxidative stress
G0:0099177-regulation of trans-synaptic signaling BP

G0:0050804-modulation of chemical synaptic transmission
G0:0002237-response to molecule of bacterial origin
G0:0060359-response to ammonium ion
GO:0048545-response to steroid hormone
G0:0043410-positive regulation of MAPK cascade
G0:0000302-response to reactive oxygen species
G0:0032496-response to lipopolysaccharide
G0:0071466-cellular response to xenobiotic stimulus
GO0:0009991-response to extracellular stimulus
G0:0035690-cellular response to drug
GO0:0031667-response to nutrient levels
G0:0009410-response to xenobiotic stimulus
G0:0009636-response to toxic substance

—lgP
B3 GO EREEEEDN
Fig. 3 GO enrichment analysis of targets of XCHD
2.7 AST-EER-EER MR E SN 2R ST TR R B - B - B
HHUZ O 30 MR, IFE“Roor-H0 a-asg 7 WM. wEpR, SAETES AT ER T 24
IR K, KBHF N Cytoscape 3.7.2 B4, # & (K 4),



* 1770 ¢ ¢ %% Chinese Traditional and Herbal Drugs 35 51 % 285 7 # 2020 54 B
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Table 3 KEGG enrichment analysis of targets of XCHD

e i e T i JE
pigs pigs

1 pathways in cancer 40 11 metabolism 42

2 signal transduction 62 12 heterotrimeric G-protein signaling pathway-Gi alpha 18

and Gs alpha mediated pathway

3 MAPK signaling pathway 22 13 calcium signaling pathway 19

4 fluid shear stress and atherosclerosis 22 14 IL-17 signaling pathway 15

5 neuroactive ligand-receptor interaction 27 15 cellular responses to stress 22

6  immune system 45 16 ~ human cytomegalovirus infection 18

7  signaling by interleukins 30 17 Th17 cell differentiation 15

8 interleukin-4 and interleukin-13 signaling 19 18  hemostasis 24

9  amine ligand-binding receptors 15 19 generic transcription pathway 30

10 cytokine signaling in immune system 31 20  TNF signaling pathway 15

El 4 NEBIABTTRR AR R-RERT W
Fig. 4 Compound-target-pathway network of XCHD in treating fever
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2.8 JEMRSSHER ACE2 5 FIHELE
IR FE 55 K I 20 AMVEPE Ly, DA [ AL
b b 25 B A P O Ak R 100 M AT RE X
COVID-19 HiaJ7 E 259, A4 B L ¢ /R
(Arbidol )« P 3LHS 45 ( Atazanavir) . 1 5 A8 5
(Darunavir) . efi i 845 CIndinavir). R IEHK
(Kyprolis)+ i #2875 95 (Remdesivir) & L 5
(Lopinavir) »Z# (Saquinavir). F|FEH 5
(Ritonavir) B HiHF: (Tipranavir) 775 ACE2
A SARS-CoV-2 3CL /K fifllg A7 73 1% #%. ACE2
f15F-45 4 B 25 A ASN33.HIS34.GLU3S. GLU37.
ASP38. LYS353. ALA386. ALA387. GLN388.
PR0389. PHE390. ARG393. LYS390. ASP392.
ASP393. ARG395. GLN396. THR402. GLY403.

VAL 404. TYR440. ASN479. ASP480. TYR481.
GLY482. TYR491; SARS-CoV-23CL /K fift (145 &
{7 £ THR24. THR25. THR26. LEU27. HIS41.
CYS44. THR45. SER46. MET49. PRO52. TYR54.
PHE140. LEU141. ASNI142. GLY143. SER144.
CYS145. HIS163. HIS164. MET165. GLU166.
LEU167. PRO168. HIS172. ASP187. ARGI88.
GLN189. THRI190. GLN192. 4T Xf$:3] 7018 .
F 4, MEA/ERA 3D HAEKILE 5. 6.
3 e

COVID-19 EEJEAH, RFWIN, FiiziasT 4l
A SR H BRI LA 259, a0 1 B
HlFIEHARF . YEMRF . RIS, ZEHH
VIIT R AR v o 3 R A =) R LE R 245 40 3 2 7

F4 NERIHEMER S S ACE2 ZE SARS-CoV-2 3CL KEEE N FIHEIT 45 R
Table 4 Molecular docking of ACE2 and SARS-Cov-2 3CL hydrolase with active components in XCHD

X E2T {8/ (kI mol ™)

I ya =
udake NS TRR ACE2 SARS-CoV-2 3CL 7K fif il
L, 258, 354.40 -18.995 573 0 -19.993 192 7
3R -A-O-F BRI R 486.69 —23.244 676 6 —26.350278 9
FIMRIR 285.34 —-16.998 065 9 -18.991 529 5
R 270.24 -13.760 027 9 -15.213 664 1
B-4 &5 i 414.72 —25.019369 1 —28.696 895 6
/INBETR 353.42 —-19.294 504 2 -19.429 182 1
TR R 268.27 -15.236 953 7 -15.955309 9
& 353.37 —18.221 286 8 —20.143 386 8
FRER 316.26 -15.120 6722 —16.390 584 9
1L 25y 286.24 -13.789 098 7 -14.921 5879
ek Vit 270.28 -15.511 0512 -17.332973 5
Fi 7 25 272.26 -13.804 2116 —15.650 540 4
T T 295.38 -16.632 114 4 —19.730 890 3
Wit Bz 2% 302.24 —14.757 607 5 -14.691 321 4
P00 ST 322.36 —-17.439 1117 —18.481 096 3
Mo T L BT 297.35 -16.710 243 2 -18.949 502 9
T S ENE TR 327.38 —17.488 046 6 -19.518 684 4
ISR 412.70 —25.124 227 5 —28.534 603 1
HiiEN-N 272.30 —-17.159 479 1 -18.070 619 6
DB 284.27 —15.063 438 4 —15.563 592 0
R bk 27Kk 477.42 —20.932 855 6 —22.798 049 9
RTHLIR 704.87 —31.649 086 0 —-26.725761 4
HoFd AL 547.67 —25.2952232 —25.457 687 4
B =H 613.80 —22.482 9750 —27.452 9552
RARK 719.72 —26.582 576 8 —-27.793 777 5
B 628.81 —-20.274 507 5 —27.367 406 8
I pa 602.58 -21.925 1976 —-23.588 062 3
FIFEFR 720.96 —-22.820331 6 —24.689 704 9
WEAE 670.85 —28.234 2262 —29.122 003 6
B 602.67 —24.240 388 9 —-25.772 005 1
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Fig. 5 Molecular docking diagram of ACE2 with B-sitosterol, stigmasterol and 3’-hydroxy-4'-O-methylglabridin

3B IE-4-O-F RLA B -SARS-CoV-2 3CL /K fif il

-7 & ¥ -SARS-CoV-2 3CL /K fift il

— ()
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- o - “ N
.n — w i
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. @ e d _ "
o) = L) () —
) e, _ =
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g ® @° 3

3-SR4 O-FF FEA B -SARS-Co V-2 3CL /K fiftfiff

B-73% $§ HE-SARS-CoV-2 3CL /K f i

¥ -SARS-CoV-2 3CL 7K filtfilf

Elo6 B-AHEE. THEE. 3-BRE-4-0-FEEERS SARS-CoV-2 3CL KRS FXHERRN
Fig. 6 Molecular docking diagram of SARS-CoV-2 3CL hydrolase with p-sitosterol, stigmasterol and 3'-hydroxy-4'-O-methylglabridin

FYAEXF SARS-CoV-2 H — & HNHIER, (HA
A BT ettt Uik TR ERT B, BT
IR ISR 2 R AR R, R I
PRAREG AT 78 B -

HEZTE COVID-19 HIVRTT R | oy
WITEH . MNP EMAER, B RFES, WHAE,
fEyetkng, 2/ B ReEUm . FORALEEAERT, AR,
. Wi, BEE TR suihe seiE, 786 ESA R

ZHER . PIAEIRST b, ARHSH R Sk I .
MIEARERI EF, BEVIIRZ RIUIR TR KM
HERIER, A W, BRELIT. kB EmE
AR, MBI R DR ERIFR,
HEEFRZ MR, RV, AEERINIE
A4, PEEGUR, B MRETUES, IR
MR IR, MHEIER, MR,
NSRRI AR BH S TR IREAR IR RIS X
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iR IRIFIT 2. VF 2 R 5 /NS 1R 9T %
Wi. WIR (BFRHNE Y id#k: “/DNEHZREE,

WRE R, TERE, MEPERYE, IEFETZ
WE. 7 HE—-ser P e, CRETATED:
“H, ATHENEE, ma RN, TEEE A 7
WE T Z IR ZHIUERH, NSESZIRIT IR K
FARLF, BB 2B IHB HVE & R FIE Y, 8
DR 25 24 B 2% F 4 A SR AU TN R IR 28 43 #ir - I
N R B 2 RE VSR E A 3
(MAPK3). AHZIfIAZ 6 (DIL6). M W R AK R
T A (VEGFA). MRIABEHF (TNF). [k A
c-JUN. 2R FiHE HEEE 1 (MAPKLD) 575/
Sz B 25 B D) RE R OB E L , T RE R A% O EE R
W I BT iR, NSRRI IRTT COVID-19 K #4
AR, W REZFAEYIERE . 402 SR 2
heg, R—ANERAERE. HE, ZOESEEE
e TR TE PERC AR -2 PR AH TLAE FE S (55 7 5l
. MAPK . HHBIYE T 4080 17 (558, A
M A5 T IEEE . BE TS5, MRS
FTESEEK. RZXAEESEBREZ NEE.

COVID-19 1) & #72& J Ge 11 98 hE BT B0 & #

MAPK 215 5 M 4H f 2% i 1% 5 21 240 M A% P4 50 1) =2
BALEE, CATABEE T2 A, R, J§
oL el IR dn R 22 A, MAPK 55
EPRAE SO N PR EEAEH, IR c-JUN
) A St i (INKO #& MAPK {5 5@ I 1) 55— W3,
— BB R PP 0 TNF-o. AR K (IL1.
1L6 5 ) AT LAMIE INK 8 145 M 0 28 5 [ 971267
VEGF i JORE RIS A M . 1 8 A ik
W% 3 AT BEBIEAE, AH 985 R N RFEAFERT,
HEhYE T 40 Mg 17CTh17) 0] 43-¥ IL-17.1L-6 1 TNF-o
L RN T, TL-17 AlEd S SN2
FRE J 4N 7 (4 IL-6 A TNF-00) KA T 90 X
%281, [RHAHEN SARS-CoV-2 ] E e i i i 19 4
MK, JA 5 MAPK 4%, #1 TNF-a. IL-6.
IL-8 S RMEF TR, RAERBRUERP, 5]
R /NS A T 7] e BT I ST MAPK 38 % 7 2
B AU, M) 2 M OB R A, T R B YR T
COVID-19 K AMIBER « IXAHENA — 52 IRHF 1
JA W RSP TR, HIEHE/NRAHLL, HIN9 &
TR BRI G Bt 5 /N RS TNF-a IL-1.

IL-6. INK /K25, #7 7 HIN9 & iR
RGN BRI 453473 35 4 B INK/MAPK. 38 4 14

T T WIERAECOE ORI, il 98 BEER TR 48 /)
R 4D it 1) Joi3 A K & 4% 1 4 =21, TL-1. IL-6 TNF-a
IR IE H 437, MAPK mRNA M 5 [ Rk 15
IEH B, 3278 MAPK 15 5@ M5k 2 5 R it
9% 1R B IS 2 /) BRI 2E 2 1) S RE SR

SR B4R N T 2 A R LR AT R . 7R
SARS-CoV KAERH, Fl#FATKIN, SARS-CoV
FEAM TR S B E S 20 KR R T )
ACE2 &4 B, A IEN A 7L &I, SARS-CoV-2
HEN M0 ) 2 4R & ACE2, 45477 R 5 SARS-CoV
AHF . ACE2 j&—Ff i 805 MNEILERAL A T Flips
JEEE, FEOSAMEMME. BE. 2h. OIESA
gl BT, WA A R . SR B
fi Bl B SR Rk BY . R EET S & A
NTE EH M HLH, BL SARS-CoV K,
SARS-CoV [ S H AALFE 2 AMIEHE S1 F1 820331, S1
TH-AEENZRE S (RBD), E&XAML
BY5 ACE2 45 5 TX U #EA-ACE2 56, RaH
o B AR-ACE2 & &) ia s il sk N\ 4
IR . TERLE AR B IRARIE fS, S BEE )
(HR1 Al HR2) Z5MJSAHEAER, RS IR E R
(6Hb) A%y, IXKp5 3 E BRI i o 5 S5 2 Hh k5 7
—Hg. JHiEE RNA R R4 B fo R il A A 3433,
b5, %W RNA KIfsE, B e 4
SARS-CoV M£5#)&E AbS, HA540 M EE RNA
ANGER I DUE BOHOR R, I MBS G 1R 48 i A R i
HOREE,  DUBR G S AU AN o 1 At 48

I T, RIVNSETA I R -
W (beta-sitosterol) ¥ (stigmasterol) F
3-¥¢ B 4-0- WA OB ( 3-hydroxy-4'-O-
methylglabridin) 5REE A ACE2 145 & B #4R /=i o
MELE 3 FlE 4> 5 ACE2 AR HAE FH BRI 3D %%
MRAT LA H, X 3 s 5 ACE2 #iA RS 45
71, MIhhe#E S EH 5 ACE2 454 . [FRY,
3 Fli k4 5 SARS-CoV-2 FIAH EAE A1 3D = (Al 4
KU, HE5REMEEGRIMMRE, 7RG TR EE
B X0 8 R HEAE

gi LRTid, COVID-19 RIFVI, J&4MRILHT
N, IRRERBUNERIER . DT B
WIS BB X R R, RTINS SR AN AR BH
TERAEIR . ASHE TR 28 2535 2 07 VERIE 90 /N SE
PG T IR COVID-19 K A/ERNLE], £
o A AR SC STk, IR T T 45 SR 5 At s 56
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