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Molecular mechanism of Bufei Huoxue Capsule on COVID-2019 based on
network pharmacology and molecular docking
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Abstract: Objective To explore the potential mechanism of Bufei Huoxue Capsule (BHC) on coronavirus disease 2019
(COVID-19), and provide a theoretical basis for the clinical application of BHC. Methods TCMSP, BATMAN-TCM, CNKI and
Pubmed databases were used to search the compounds and targets of BHC and GeneCards database was used to search the targets
of COVID-19; The intersection method was used to obtain the targets related to the therapeutic effect of BHC. Cytoscape 3.7.2
software was applied for the construction of CMM-compounds-targets network map. Protein-protein interaction (PPI) network was
constructed by STRING database. Gene ontology (GO) functional enrichment analysis and KEGG pathway enrichment analysis were
conducted by DAVID. AutoDock Tools 1.5.6 and AutoDock vina 1.1.2 were used for molecular docking. Results A total of 32
potential active components were screened from BHC, corresponding to 203 targets. Among them, there were 11 core compounds
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and 52 core targets. PPI network analysis showed that there were 25 key targets intervening COVID-19 by BHC. A total of 251
biological processes (P < 0.05) and 93 pathways (P < 0.05) were obtained by GO analysis and KEGG analysis, respectively. The
results of molecular docking showed that the key compounds had good affinity with SARS-CoV-2 3CL hydrolase and angiotensin
converting enzyme II. Conclusion The active compounds of BHC can target IL6, MAPKS8, PTGS2, PTGS1 and NCOAZ2 to regulate
multiple signal pathways, and play a therapeutic role in the recovery period of COVID-19.
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Table 1 Basic information of active compounds in Bufei Huoxue Capsule
Mol ID ey OB/% DL K

MOLO000033 (3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan- 36.23 078 IS

2-yloctan-2-yl]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-

cyclopenta[a]phenanthren-3-ol
MOLO000098  #it & (quercetin) 46.43 028
MOL000211  mairin 55.38 0.78 X
MOL000239 jaranol 50.83 0.29 FHE
MOL000296 & ZH 7t (hederagenin) 36.91 075 S
MOLO000354 4% (isorhamnetin) 4960 031
MOL000371  3,9-di-O-methylnissolin 53.74 048 FHR
MOLO000374  5'-hydroxyiso-muronulatol-2’,5"-di-O-glucoside 4172 069 IS
MOLO000378  7-O-F 2 HE% (7-O-methylisomucronulatol) 7469 030 S
MOL000379  9,10-dimethoxypterocarpan-3-O-p-D-glucoside 36.74 092 R
MOL000380 #TE4 k1l [(6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H- 64.26 042 WX

benzofurano [3,2-c] chromen-3-ol]
MOL000387  HXEXHE (bifendate) 3110 067 K
MOL000392  Hi|T=#%{E % (formononetin) 69.67 021 S
MOLO000398 S ktlH (isoflavanone) 10999 030 WK
MOL000417 BEFZ#E (calycosin) 4775 024 W
MOL000433 g (folic acid) 68.96 0.71 IS
MOL000438  (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) chroman-7-ol 67.67 026 IS
MOL000439  isomucronulatol-7,2"-di-O-glucosiole 4928 0.62 FE
MOL000442  1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05 048 I
MOL000422 1L ZW; (kaempferol) 41.88 024 FEE. HFAT
MOL000358  B-75{§$ % (p-sitosterol) 3691 075 FE. KA
MOL002776 %1 (baicalin) 4012 0.75 FEEE. SRAY
MOL000492 JL## [(+)-catechin] 54.83 024 A
MOL001002 #%7El% Cellagic acid) 4306 043 KA
MOLO001918  Aj#ji It (paeoniflorgenone) 87.59 037 FAj
MOL001921  AjZ5#i# Clactiflorin) 49.12 080 RAj
MOL001924  ~AjZ4+ (paeoniflorin) 53.87 0.79 JRAj
MOL002714  # %% (baicalein) 3352 021 KA
MOL002883 ethyl oleate (NF) 3240 019 RAS
MOL004355 32 S (spinasterol) 4298 076 KA
MOL005043  campest-5-en-3p-ol 3758 071 FAj
MOLO006990  (1S,2S,4R)-trans-2-hydroxy-1,8-cineole-B-D-glucopyranoside 3025 027 KA
MOLO006992  (2R,3R)-4-methoxyl-distylin 59.98 030 RAT
MOL006994  1-O-B-D-glucopyranosyl-8-O-benzoylpaeonisuffrone_gt 36.01 030 7FA)
MOLO006996  1-O-p-D-glucopyranosylpaeonisuffrone_qt 65.08 0.35 RAT
MOLO006999  stigmast-7-en-3-ol 37.42  0.75 FAS
MOL007003 ZKHIEATZ41F (benzoyl paeoniflorin) 31.14 054 KAy
MOL007004 AjZ5NEsEF Calbiflorin) 3025 077 R4
MOLO007008  4-Z.F-Aj#j# (4-ethyl-paeoniflorin_qgt) 56.87 0.44 FRAj
MOLO007012  4-O-methyl-paeoniflorin_qt 56.70 0.43 FFAj
MOLO007014  8-debenzoylpaeonidanin 3174 045 FFAj
MOL007016 ~jZ5+H Julli (paeoniflorigenone) 65.33 037 FFAj
MOLO007018  9-ethyl-neo-paeoniaflorin A_qt 64.42 0.30 FFAj
MOL007022  #itR¥i% B (evofolin B) 64.74 022 KA
MOL007025 A HBEATZ1T (isobenzoylpaeoniflorin) 3114 054 FFAj
MOLO000449 & il (stigmasterol) 4383 0.76 7Aj. HMEHE
MOL001525 #i% hH (daucosterol) 3691 075 AMEME. ARATL IR
MOL000448  54ME & H-Hid (isobavachin) 5444 032 FME
MOL003673  wighteone 4280 036 fMEHE
MOL012976 5 HHiFERE (coumestrol) 3249 034 #MHJE
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Fig. 1 Chinese materia medica-compounds-targets network of Bufei Huoxue Capsule
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Table 2 Key nodes of Chinese materia medica-compounds-targets network and their topological characteristics (top 11)

g KA LB EH Eq KA O EE EE
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Fig. 2 Intersection of targets of Bufei Huoxue Capsule and
COVID-19
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Fig. 5 GO enrichment analysis and KEGG enrichment analysis of targets of Bufei Huoxue Capsule



¢ %% Chinese Traditional and Herbal Drugs %551 % %5 93 202045 A

* 2313 -

MIZRIX Cextracellular region). #HIA)F (cytosol);
TE 4y T Th g b B0 A0 = W KB 45 & (enzyme
binding). 454 Cidentical protein binding). #fiI
RlFiEE (cytokine activity) 2.
242 KEGG g EHESr I {EH DAVID %
it KEGG B = 0 i 192 93 % (P<<0.05) {5
S, RME-1gP [HHET, EEGET 20 K H, 2
S, B 5. FEW I EH HZ (pertussis). £
I (Chagas disease). TNF {5 Sl (TNF
signaling pathway ). ¥ '] IR B /2% % ( Salmonella
infection). £5#%J% (tuberculosis) Z5iER%, Hd g
H 2@ B 9 J (R 45E 254 IL6. RELA. CXCLS. 1L10.
MAPK1. FOS. CASP3. MAPK14. IRF1. IL1B.
MAPKS8. NOS2. CD14. IL1A, 75 hnrs i i &
%8 54 IL6. CCL2. RELA. CXCLS8. IL10.
MAPK1. FOS. MAPK14. IFNG. SERPINEL.
CASP8. IL1B. MAPK8. NOS2. IL2, TNF {55
WERVE S I 54 ICAM1. IL6. CCL2. PTGS2.
RELA. CXCL2. CXCL10. MAPK1. FOS. CASP3.
MAPK14. CASP8. IL1B. MAPKS.
25 HFxE

— NI 5 52 AR S5 G (A SR ) R &
1%, RAEAE R AT et Bk . 4B 7t A4S & RE<-5.0
kJ/mol 1 AT brikl2el, S «2.27 TiH fiiidk HAZ% O

WEMBAT PR, SRR 3, kot s
Yt A UL 6. 45 HR R R NIH VS I 2 Hh (A%
Db &S SARS-CoV-2 3CL /K fiftfilg fll ACE2 izt
/NT=5 kdimol, 5 H A I R A FH I 5 25 254707 L
W5 mEP . FFEIRHE-oIE:, HaGhek
W2, AT LR EAZ O S 2 AR R
TR R e A%, Sitafee, daiatEiim.
3 g

AN S M FEAL TR R BRI, PR
RERMA . AVRER . AT, BRI Th
Ae, MoolHEmes ). PUBGL; ARATIE AR, W]
GRS AN, A, PLRIMIER: *ME
NERANIGVE 1 2R, RSN,
B, RTIEIR RS, T R E R R S
MBI L —. &b, AN MR FEATT a6 0%
M NG, BLOEIL. Wb, 2. NS
BT COVID-19 W& & i I <R e R IT -

AHIE SIS 0 25 285 T 24 0F 50 05 5k 3L 070t A M it
T IR B R A 32 A, VERI#E RS 203 A4, dE—
HIFIRE R LAY 114, oA 524, T
Tit COVID-19 [P EEAE I £ 25 A 4R8I T 2 2
Ry 2 s A P AR PR AN DG R R R
FRAE R 2g-4b G- H0 i 2% ) H 4 a1 o i 4
B, BB BHEART 5 ML S R 2R

3 A EEMAREAZ LS MREIBN L FELS SARS-CoV-2 3CL 7k #FEGFI ACE2 HILE & RE
Table 3 Binding energy values of compounds in Bufei Huoxue Capsule and recommend drugs with SARS-CoV-2 3CL

hydrolase and ACE2
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Fig. 6 Molecular docking diagram of SARS-CoV 3CL hydrolase and ACE2 with core compounds of Bufei Huoxue Capsule
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