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Study on anti-bacterial infection mechanism of Sanhuangxiexin decoction
based on network pharmacology and molecular docking
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Abstract:To explore the mechanism of Sanhuangxiexin decoction in the treatment of bacterial infection based on network
pharmacology and molecular docking technology. The active ingredients and action targets of Sanhuangxiexin decoction were
searched by TCMSP database. The potential action targets of Sanhuangxiexin decoction in the treatment of bacterial infection
were screened out by comparing with the targets related to bacterial infection in OMIM and GeneCards databases. STRING
datebase and Cytoscape 3.7.2 software were used to construct the protein interaction network and perform topological analy-
sis. GO and KEGG enrichment analysis were performed by using DAVID bioinformatics database. Molecular docking of main
active ingredients and key targets was finally performed using Autodock-vina software. The results showed that 46 active ingre-
dients and 83 targets of Sanhuangxiexin decoction for the treatment of bacterial infection. The 5 main active ingredients were
quercetin , baicalein , wogonin , acacetin and aloe-emodin. The key targets RAF1, RELA,PRKCA,CCNDI and GSK3B played
therapeutic roles by the regulation of MAPK, TNF, NF-kB, Toll-like receptors and other signaling pathways. The molecular
docking results showed that the main active ingredients of Sanhuangxiexin decoction had good binding effects with the key tar-
gets. In this paper, the active ingredients and action targets of Sanhuangxiexin decoction were preliminarily explored, which
laid a foundation for exploring the mechanism of its anti-bacterial infection.

Key words : Sanhuangxiexin decoction ;bacterial infection ;network pharmacology ; molecular docking ; mechanism
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Table 1  Basic information of active ingredients of Sanhuangxiexin decoction
P . gl N TCMSP % = bﬁﬁ'@ﬂ\ ' OB(%) DL
No. Chinese medicine TCMSP number Name of ingredient
M1 K MOL002235 Eupatin 50. 80 0.41
M2 K MOL002268 Rhein 47.07 0.28
M3 KHE MOL002281 Toralactone 46.46 0.24
M4 N MOL002297 Daucosterol _qt 35.89 0.70
M5 K A MOLO000358 Beta-sitosterol 36.91 0.75
M6 K MOL000471 Aloe-emodin 83.38 0.24
M7 K MOL000096 (-)-Catechin 49.68 0.24
M8 A MOL001689 Acacetin 34.97 0.24
M9 A MOL000173 Wogonin 30.68 0.23
M10 o MOL000228  (2R)-7-Hydroxy-5-methoxy-2-phenylchroman<4-one 55.23 0.20
MI11 AT MOL002714 Baicalein 33.52 0.21
M12 AT MOL002909 5,7,2,5-Tetrahydroxy-8 ,6-dimethoxyflavone 33.82 0.45
M13 A MOL002910 Carthamidin 41.15 0.24
M14 AT MOL002913 Dihydrobaicalin_qt 40. 04 0.21
M15 AT MOL002914 Eriodyctiol ( Flavanone) 41.35 0.24
M16 A MOL002915 Salvigenin 49.07 0.33
M17 AT MOL002917 5,2',6'-Trihydroxy-7 ,8-dimethoxyflavone 45.05 0.33
M18 A MOL002925 5,7,2',6'-Tetrahydroxyflavone 37.01 0.24
M19 A MOL002927 Skullcapflavone 11 69.51 0.44
M20 A MOL002928 Oroxylin A 41.37 0.23
M21 A MOL002932 Panicolin 76.26 0.29
M22 A MOL002933 5,7 ,4’-Trihydroxy-8 -methoxyflavone 36.56 0.27
M23 A MOL002934 Neobaicalein 104.34 0.44
M24 HEAs MOL002937 Dihydrooroxylin 66. 06 0.23
M25 A MOL000359 Sitosterol 36.91 0.75
M26 A MOLO000525 Norwogonin 39.40 0.21
M27 A MOL000552 5,2'-Dihydroxy-6,7 ,8-trimethoxyflavone 31.71 0.35
M28 A MOL000073 Ent-epicatechin 48.96 0.24
M29 A MOL000449 Stigmasterol 43.83 0.76
M30 W A MOL001458 Coptisine 30.67 0.86
M31 A MOL002879 Diop 43.59 0.39
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2:5% 1( Continued Tab. 1)

L . 2 . TCMSP % 5 hk%@ﬁ’\ . OB(%) DL
No. Chinese medicine TCMSP number Name of ingredient

M32 WA HE MOL002897 Epiberberine 43.09 0.78
M33 AT MOLO008206 Moslosooflavone 44.09 0.25
M34 A MOL1010415 11,13-Eicosadienoic acid, methyl ester 39.28 0.23
M35 AT MOLO012245 5,7 ,4'-Trihydroxy-6-methoxyflavanone 36.63 0.27
M36 AT MOL012246 5,7 ,4'-Trihydroxy-8-methoxyflavanone 74.24 0.26
M37 A MOL012266 Rivularin 37.94 0.37
M38 [iged MOL001454 Berberine 36. 86 0.78
M39 W MOL002894 Berberrubine 35.74 0.73
M40 % MOL002903 (R)-Canadine 55.37 0.77
M41 [gun MOL002904 Berlambine 36.68 0.82
M42 i MOL002907 Corchoroside A_qt 104.95 0.78
M43 % MOL000622 Magnograndiolide 63.71 0.19
M44 g MOL000785 Palmatine 64.60 0.65
M45 i MOLO000098 Quercetin 46.43 0.28
M46 % MOL002668 Worenine 45.83 0.87
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Table 2 Potential targets of active ingredients of Sanhuangxiexin decoction in the treatment of bacterial infection

No. FEFFS No. FEFFS No. RS
Gene symbol Gene smbol Gene symbol
1 AR 29 PTGER3 57 ICAMI
2 ESR2 30 MCLL 58 SELE
3 PRSSI 31 VEGFA 59 VCAMI
4 NCOA2 32 FOS 60 NOS3
5 PTGSI 33 HIFIA 61 HSPBI
6 AKR1BI 34 FOSLI 62 MGAM
7 ESRI 35 AHR 63 CYPIBI
8 CHEKI 36 IGF2 64 ALOXS
9 PGR 37 CYCS 65 GSTPI
10 CHRM3 38 ACHE 66 NFE212
1 CHRMI 39 CACNA2DI 67 NQO1
12 CHRM2 40 CYP2C9 68 PARPI
13 BCI2 41 NR3C2 69 PSMD3

14 CASP9 42 PLAU 70 SLC2A4
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214% 2 ( Continued Tab.2)

o RS o RS o B
Gene symbol Gene smbol Gene symbol

15 CASP3 43 HTR3A 71 COL3Al
16 CASP8 44 ADRA2C 72 CHEK2
17 PRKCA 45 GRIA2 73 HSF1
18 TP63 46 EGFR 74 RUNX2
19 FASN 47 RBI1 75 RASSF1
20 PRKCE 48 ELK1 76 CTSD
21 PCNA 49 NFKBIA 77 IGFBP3
22 MYC 50 RAF1 78 IRF1

23 CCNB1 51 RUNXITI 79 ERBB3
24 PPARG 52 ERBB2 80 HK2

25 RELA 53 ACACA 81 RASA1
26 GSK3B 54 CYP3A4 82 GSTM1
27 CCND1 55 CAV1 83 GSTM2
28 IL6 56 CYP1Al
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Fig. 4 Go functional enrichment analysis and KEGG pathway enrichment analysis
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Table 3 Result of molecular docking

24 fiE Binding energy ( kcal/mol )

PRKCA (PDB ID:6bjo) GSK3B(PDB ID:4ptc)

fay

Compound RAF(PDB ID :4mnf)
JEBCLAA Ligand -10.0
Hi fz Z Quercetin 9.1
HAZE Baicalein 9.3
I H L2 Wogonin 8.6
HIBEZE Acacetin 9.0

FEZERFEZE Aloe-emodin 8.9

R

-8.0 -7.0
6.6 6.8
7.1 6.8
-7.0 7.1
6.7 6.7
-7.0 -7.6




116

KIRF=YIBE R 5T K

Vol. 33

MFE 3 LRI, ¥ RAFT(PDB ID :4mnf) 55
baicalein 437 .PRKCA ( PDB ID:6bjo) 5 baicalein 43
T .GSK3B( PDB ID:4ptc) 5 aloe-emodin 43 F ) 45
BRERAC, BT H B A BRI 4 Gk, B 5 R
LigPlot " X = AN HE 5 5 T B AR 22 1] 9 AH EL A
G310, B g AR s U E T 2L (U AR I 46
FR BABKE B, & 6 2 LigPlot®
4%t 4mnf 5 baicalein 43 .6bjo 5 baicalein 43
+ 4pte 5 aloe-emodin 43 (A0 EAE HI 53 #r, i &
6a 1] L) &I, baicalein 43T 0] 5 4mnf & H 1) Z ER
F B Cys532 JE il & 8, [l BF 5 Ser536 ., Phe583 .
Trp531 45 8 AN5R H TP i i 7K AH B AR H 5 B 6b 7R

baicalein 43 T 1] 5 6bjo & [ B9 & K8 H B 11e33
Ile35 . Gly34 (GIn91 JE i A4, [R5 Phe53 | Ala87 |
Ne37 25 5 AFR I i /K AH EAE 5 [R] B A9, aloe-
emodin 73 T-HEE 5 4 H1 1le62  Asp133  Leul88 %5 11
FRIEIE W T R 25 15, O 5 Vall35 Lys85 JE M
ANEHE, T 4pte UL AEAHEAERI(ULE 6¢)
AR LS (6 %8 H AT DL & B, A Y A
S I TN, U B X =AM 1 5 AH Y
B R VAR — € WA BAE L, 20 7 X e &5
5 Ligplot ™ A i 73 B 45 3t ol LUAH B EDIE, 3F
— R IX ST I3 F BT A0 TR R 1 A v
T ERKCHEEMEM,

cy99)

BS BAEa5FREFNEEER
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A L5 3l 7 5 S 0 B 4 48 A W ad AR A A g
¥ AN A ShZs B R FEVE R . KEGG 38 i 5 4
ST R I, Z3)-B N LRI S S 5 T 5
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