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Network pharmacology for treatment of COVID-19 with Renshen Baidu Powder
based on cytokines
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Abstract: Objective To investigate the multi compound-target-pathway mechanism of Renshen Baidu Powder (RSBDS) in the treatment
of COVID-19 from cytokine perspective. Methods The active compounds of RSBDS were collected by TCMSP and the cytokine storm
related targets were collected by the drug target database. The interaction network of RSBDS on single drug-active compounds-targets was
established by Cytoscape. The interaction network, GO function and KEGG pathway of the targets were analyzed by String and DAVID
databases. Results The interaction network of RSBDS on single drug-active compounds-targets included 10 kinds of medicinal materials,
211 active compounds and 151 disease targets. Interaction network showed that the targets related to the inhibition to cytokine storm of
RSBDS on COVID-19 might include STAT3, MAPK1, NF«B1, PIK3CA, MAPK3, TNF, CXCR4, VEGFA, IL-6, IL-2, etc. GO function
showed that above targets in biological function involved chemotaxis and steroid metabolism; Molecular function entries involved heme
binding, iron ion binding and oxygen binding; Cell composition entries involved cell surface and cell membrane. KEGG pathway showed
that above targets participated in the regulation of Chagas disease, HIF-1 signaling pathway, TNF signaling pathway, etc. Conclusion The
multi compound-target-pathways effect of RSBDS on COVID-19 was realized by inhibiting cytokine storm, which through regulating
chemotaxis, increasing blood oxygen saturation, inhibiting STAT, MAPK, NF«kB, PIK3K and IL-6 signal pathways.
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Table 1 Basic information on some active compounds of Renshen Baidu Powder

By s AR/ B OB/% DL
ZEH MOLO004644 sainfuran 79.91 0.23
MOLO013187 cubebin 57.13 0.64
MOLO000354 isorhamnetin 49.60 0.31
MOLO004609 areapillin 48.96 0.41
A MOLO013101 rutarin 70.10 0.20
MOLO013087 peucedanocoumarin II 63.48 0.53
MOLO013093 rubricauloside 58.36 0.71
MOLO013095 sporidesmin 58.31 0.76
Jeik MOLO011971 diversoside 67.57 0.31
MOLO011975 notoptol 62.97 0.48
MOLO004792 nodakenin 57.12 0.69
MOLO001942 isoimperatorin 45.46 0.23
MyE MOLO003608  O-acetylcolumbianetin 60.04 0.26
MOL004778 [(1R,2R)-2,3-dihydroxy-1-(7-methoxy-2-oxochromen-6-yl)-3-methylbutyl] (2)- 46.03 0.34
2-methylbut-2-enoate
A% MOL005314 celabenzine 101.88 0.49
MOLO005308 aposiopolamine 66.65 0.22
MOLO005321 frutinone A 65.90 0.34
MOLO003648 inermin 65.83 0.54
HE MOL002311 glycyrol 90.78 0.67
MOL004904 licopyranocoumarin 80.36 0.65
MOLO004891 shinpterocarpin 80.30 0.73
MOLO005017 phaseol 78.77 0.58
f5f  MOLO001689 acacetin 3497 024
MOLO004355  spinasterol 42.98 0.76
JIE MOLO000433  (25)-2-[[4-[(2-amino-4-oxo-1 H-pteridin-6-yl)methylaminoJbenzoylJamino Jpentanedioic acid 68.96 0.71
MOL002140 perlolyrine 65.95 0.27
K% MOL000300 dehydroeburicoic acid 44.17 0.83
MOLO000282 ergosta-7,22 E-dien-3beta-ol 43.51 0.72
MOLO000283 ergosterol peroxide 40.36 0.81
MOLO000275 trametenolic acid 38.71 0.80
5% MOLO002341 hesperetin 7031 0.27
MOLO005828 nobiletin 61.67 0.52
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Table 2 Basic information on targets of some active Table 4 Basic information on some targets of

components in Renshen Baidu Powder compound-COVID-19 in Renshen Baidu Powder
BN AR UniProt 4ifh | FEK4FK UniProt it ISR UniProt #if| JEA4FK  UniProt Zifid
TOP2A P11388 HSDI11B1 P28845 TNF P01375 MMP12 P39900
PTPN1 P18031 PTPN6 P29350 NOS2 P35228 MMP8 P22894
PTGES 014684 PTGDR2 Q9Y5Y4 CD81 P60033 PDE4A P27815
TNF P01375 SRD5A2 P31213 NR3C1 P04150 CXCR3 P49682
AR P10275 CYSLTR1 Q9Y271 HSDI11B1 P28845 ADRB2 P07550
CYP19A1 P11511 NR3C2 P08235 PTPN6 P29350 ECEl P42892
NOS2 P35228 IL6 P05231 PTGDR2 Q9Y5Y4 CCR1 P32246
CES2 000748 PTGER2 P43116 SRD5A2 P31213 IKBKB 014920
NRI1H3 Q13133 CDC25B P30305 SHBG P04278 IL6 P05231
CD81 P60033 SHBG P04278 VDR P11473 PLA2G4A P47712
NR3C1 P04150 VDR P11473 SERPINA6 P08185 TYMS P04818
TOP2A P11388 HSD11B1 P28845 ACE P12821 F11 P03951

%3 COVID-19 BE S SMBERER
Table 3 Basic information on some targets of COVID-19

FEI AR UniProt 4ifi%| K 4 FR UniProt Zhd
CD19 P15391 SPP1 P10451
CRP P02741 PF4 P02776
IFNG P01579 CCR9 P51686
IL6 P05231 MYLK Q15746
TWIST1 Q15672 ILIRN P18510
CARTPT Q16568 ICAM1 P05362
ILIB P01584 CXCL2 P19875
CXCL1 P09341 IL1A P01583
CCL2 P13500 IKBKB 014920
CCLI11 P51671 MUC2 Q02817
IL18 Ql4116 ADRB2 P07550
CCL17 Q92583 REG3A Q06141
IL33 095760 ICOS Q9Y6W3
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Fig. 1 PPI network on active compounds-disease targets of Renshen Baidu Powder
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Table 5 Basic information of targets in top ten degrees in

PPI network of active compounds-disease targets

B K 44 B HLRAATR
STAT3 signal transducer and activator of transcription 3
MAPK1 mitogen-activated protein kinase 1
NF«B1 nuclear factor NF-kappa-B p105 subunit
PIK3CA phosphatidylinositol 4,5-bisphosphate 3-kinase
catalytic subunit alpha isoform
MAPK3 mitogen-activated protein kinase 3
TNF tumor necrosis factor
CXCR4 C-X-C chemokine receptor type 4
VEGFA vascular endothelial growth factor A
1L2 interleukin-2
S1PR1 sphingosine 1-phosphate receptor 1

BT &0, HiE T 108 4 GO % H (P<0.05).
Hp, Wl 3 Fos, AV (biological process,

BF) X% HA 61 4, EEW L@tk
(chemotaxis )+ FEFEBEACIE L2 (steroid metabolic
process ) 5 JE A= 1) 51 iAKW 1 2 (xenobiotic

metabolic process )55; WK 4 fi7R, 73T Hfig (molecular
function, MF) FHZCHIZE HA 23 5, W AFIMA RS,
% (heme binding). kB F45# (iron ion binding)-
46 (oxygen binding) %5 WKl 5 s, M4k
(cellular component, CC) MKMZH 24 4, FEW
JAHMUZE I (cell surface)  4HAffE (plasma membrane)
Lo RS P A H/N BRI IE H AT 20 A7,
DL EEdRIE R, ASMEHUGYT COVID-19 F1ER AT
fies FIRAEYIDIRE B VIR
3.8 ASMHEHUEY-ERELSMN KEGG KGR
REESH

FIH DAVID ##f FExt N S MEE UL G- 4
RIHAT KEGG HH =M, RE P<0.05, 5 85
B RAE R RS P AE KRB NES, BT 20 25 KEGG
Ry <EE LK 6. Hrh, &I (Chagas
disease) JEEKPS K 23 LA HIF-1 {5518 (HIF-1
signaling pathway) FIPEIIRFGER 15 5@ (TNF
signaling pathway) 7% & 20 &R, Toll FEAZIR(E 5
JE#% (Toll-like receptor signaling pathway) ¥ &2l 19
NEERH FREEERE, XEFES @RS NS
FRUATT COVID-19 [1EFHZVIRER.
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Fig. 2 Interaction network of single drug-active compounds-disease targets of Renshen Baidu Powder
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Fig.3 BP enrichment analysis on active compounds-targets

of Renshen Baidu Powder
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Fig. 4 MF enrichment analysis on active compounds-
targets of Renshen Baidu Powder
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Fig.5 CC enrichment analysis on active compounds-targets

of Renshen Baidu Powder
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Fig. 6 KEGG pathway analysis on active compounds-
targets of Renshen Baidu Powder
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