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Investigating the Mechanism of Lanai Shuangxiang Decoction for the Treatment of
Bacterial Infection Based on Network Pharmacology
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ABSTRACT: Objective To find out the potential molecular mechanisms and related molecular pathways of Lanai
Shuangxiang decoction in the treatment of bacterial infections through the research method of network pharmacology, and to
provide a theoretical basis for further research on Lanai Shuangxiang decoction. Methods The active ingredients and
corresponding targets of Lanai Shuangxiang decoction were screened by the Traditional Chinese Medicine Data Analysis
Platform (TCMSP), and the compound ingredients of Lanai Shuangxiang decoction were analyzed by Cytoscape software to

construct a “single drug-active ingredient—target” network of Lanai Shuangxiang decoction for the treatment of bacterial
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infections. The target data were imported into jvenn to make a Wayne diagram, imported into String platform to obtain PPI,
imported into Metascape to perform GO functional enrichment analysis and KEGG pathway enrichment analysis on the
targets of Lanai Shuangxiang decoction for the treatment of bacterial infections, and based on the KEGG enrichment
obtained, the relevant bubble maps were drawn. The KEGG pathway analysis was imported into Cytoscape software to
construct the “target pathway” network. Results (DA total of 110 active ingredients and 1788 action targets were obtained
from the screening of Lanai Shuangxiang decoction. The key targets included peroxisome proliferator—activated receptor,
vascular endothelial growth factor A, tumor necrosis factor and epidermal growth factor receptor, etc.; @1 442 targets
related to bacterial infection; 397 proteins in the core network of protein interactions, and 4 protein modules were
analyzed; @2 401 GO biological processes were obtained. KEGG pathway enrichment screening obtained 324 related
signaling pathways, pathway types including pathways of cancer, AGE-RAGE signaling pathway in diabetic complications,
hepatitis B, tumor necrosis factor signaling pathway, small cell lung cancer, leishmaniasis, HIF -1 signaling pathway,
legionellosis, etc., which are all related to the development of bacterial infection; 3 The results confirmed that Lanai
Shuangxiang prescription may achieve the purpose of treating bacterial infection by regulating cell metabolism, proliferation
and apoptosis, lipid metabolism and other pathways, which is the result of multi—component, multi-target and multi—pathway
interactions. Conclusion Lanai Shuangxiang decoction may have better efficacy in the treatment of bacterial infections
complicated by the progression of cancer, diabetes and hepatitis B disease.

KEY WORDS: network pharmacology; Lanai Shuangxiang decoction; bacterial infections; complications, cancer;

diabetes mellitus; hepatitis B; Jun; FOS; 1L-6; TNF
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(0B)% (DL)
JETE MOLO011971 diversoside_qt 67.57 0.31
MOLO11975 notoptol 62.97 0.48
MOL004792 nodakenin 57.12 0.69
MOL001942 isoimperatorin 45.46 0.23
MOLO001951 Bergaptin 41.73 0.42
MOLO11969 Demethylfuropinnarin 41.31 0.21
MOL011963 8—geranoxy—5-methoxypsoralen 40.97 0.5
MOL002644 Phellopterin 40.19 0.28
MOLO000358 beta—sitosterol 36.91 0.75
MOLO000359 sitosterol 36.91 0.75
MOL001941 Ammidin 34.55 0.22
MOL011968 coumarin,glycoside 33.07 0.78
MOL001956 Cnidilin 32.69 0.28
MOLO011962 6"—Feruloylnodakenin 32.02 0.67
MOL002881 Diosmetin 31.14 0.27
bLISG MOL004780 Angelicone 30.99 0.19
MOL001941 Ammidin 34.55 0.22
MOL001942 isoimperatorin 45.46 0.23
MOL003608 O-Acetylcolumbianetin 60.04 0.26
1R,2R)-2,3-dihydroxy—1-(7-methoxy—2-oxochromen—6-yl)—
MOLOD4782 ! ) 3—rr}1,ethylybutyl(] 3—methyi})utanoate " .19 034
MOL0047TS [(1R,2R)-2,3-dihydroxy—1—(7—-methoxy—2—oxochromen—6-yl)— 16,03 0.34

3—methylbutyl] (Z)-2-methylbut-2-enoate
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MOL004777 Angelol D 34.85 0.34
MOL004792 nodakenin 57.12 0.69
MOLO000358 beta—sitosterol 36.91 0.75

LE MOL003542 8—Tsopentenyl—kaempferol 38.04 0.39
MOLO03576 (1R,3aS,4R,6aS)-1,4-bis(3.4-dimethoxyphenyl)-1,3,3a,4,6,6a— 535 0.62

hexahydrofuro[4,3—c]|furan

MOLO003578 Cycloartenol 38.69 0.78
MOL000422 kaempferol 41.88 0.24

R/ MOL005573 Genkwanin 37.13 0.24
MOL005884 patchoulan 1,12-diol 38.17 0.25
MOL005911 5-Hydroxy-7,4"~dimethoxyflavanon 51.54 0.27
MOL005921 quercetin 7-0-B-D—glucoside 49.57 0.27
MOLO000098 quercetin 46.43 0.28

MOL005916 irisolidone 37.78 0.3
MOLO005918 phenanthrone 38.7 0.33
MOLO002879 Diop 43.59 0.39
MOL005890 pachypodol 75.06 0.4
MOL005922 Acanthoside B 43.35 0.77
MOL005923 3,23-dihydroxy—12-oleanen—-28-oic acid 30.86 0.86

LR MOLO000173 wogonin 30.68 0.23
MOLO00085 beta—daucosterol_qt 36.91 0.75
MOL000088 beta-sitosterol 3—O—glucoside_qt 36.91 0.75
MOL000092 daucosterin_qt 36.91 0.76
MOL00009%4 daucosterol_qt 36.91 0.76
MOLO000184 NSC63551 39.25 0.76
MOLO000188 3B—acetoxyatractylone 40.57 0.22
MOL000186 Stigmasterol 3—-0-beta—D—glucopyranoside_qt 43.83 0.76
MOLO00179 2—-Hydroxyisoxypropyl-3-hydroxy—7—-isopentene—2,3— 450 0o

dihydrobenzofuran—5-carboxylic

T% MOLO013219 Strictosamide_qt 76.3 0.76
MOLO001749 ZINC03860434 43.59 0.35
MOLO000358 beta—sitosterol 36.91 0.75
MOL000422 kaempferol 41.88 0.24
MOL000449 Stigmasterol 43.83 0.76
MOL000098 quercetin 46.43 0.28

T far MOLO11616 Fortunellin 35.65 0.74
MOL001689 acacelin 34.97 0.24
MOLO001790 Linarin 39.84 0.71
MOL002881 Diosmetin 31.14 0.27
MOL000359 sitosterol 36.91 0.75
MOL004328 naringenin 59.29 0.21
MOL000471 aloe—emodin 83.38 0.24
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MOLO005190 eriodictyol 71.79 0.24
MOLO005573 Genkwanin 37.13 0.24
MOLO000006 luteolin 36.16 0.25
UiPAN MOL002614 Flavidin 30.1 0.26
MOL002619 Albaspidin AA 31.16 0.36
MOL000422 kaempferol 41.88 0.24
MOL001040 (2R)-5,7-dihydroxy—2—(4-hydroxyphenyl)chroman—4-one 42.36 0.21
MOL002609 Harmonyl 43.8 0.46
MOL002605 11-Hydroxynumantenine 50.79 0.71
MOL002610 ZINC00035529 58.39 0.22
WA MOL010921 estrone 53.56 0.32
MOL010922 Diisooctyl succinate 31.62 0.23
MOL002211 11,14-eicosadienoic acid 39.99 0.2
MOL002372  (67,10E,14E,18E)-2,6,10,15,19,23—hexamethyltetracosa-2,6,10,14,18,22—-hexaene 33.55 0.42
MOL000359 sitosterol 36.91 0.75
MOL000449 Stigmasterol 43.83 0.76
MOL005030 gondoic acid 30.7 0.2
MOLO000953 CLR 37.87 0.68
MOLO000211 Mairin 55.38 0.78
MOLO000492 (+)—catechin 54.83 0.24
MOL002311 Glycyrol 90.78 0.67
MOL003410 Ziziphin_qt 66.95 0.62
MOL004355 Spinasterol 42.98 0.76
MOL004841 Licochalcone B 76.76 0.19
MOL004903 liquiritin 65.69 0.74
MOLO004908 Glabridin 53.25 0.47
MOLO005017 Phaseol 78.77 0.58
MOL007207 Machiline 79.64 0.24
MOL012922 1-SPD 87.35 0.54
fia = MOLO000006 luteolin 36.16 0.25
MOLO000359 sitosterol 36.91 0.75
MOL000363 amyrin Palmitate 32.68 0.3
MOL000449 Stigmasterol 43.83 0.76
MOL000584 7—-acetoxy—8-hydroxy—9—isobutyryloxythymol 33.39 0.18
MOLO000588 9—-acetoxy—8,10—epoxy—6-hydroxythymol 3—-O-angelate 61.44 0.21
MOL000592 Dammaradienyl acetate 46.52 0.82
MOLO000595 Eupatoriopicrin 76.78 0.36
[(3S.,4aR,6aR,6aR.6bR,8aR,12S,12aR,14aR,14bR)-4,4,6a,6b,8a,12,14b-
MOL000596 heptamethyl—-11-methylene-1,2,3,4a,5,6,6a,7,8,9,10,12,12a,13,14,14a— 43.08 0.74
hexadecahydropicen—3-yl]| acetate
MOL000604 Eupaformosanin 50.2 0.52
MOLO000605 taraxasteryl palmitate 33.84 0.31

66



55 4 39 KA LT R4 24 BLAA R TE 22 OO T TR T AN B G B HL R F
gxR1
-~ - o HRFI R et
(OB)%  (DL)
et MOL002883 Ethyl oleate (NF) 32.4 0.19
MOL000358 beta-sitosterol 36.91 0.75
MOLO005741 cycloartenol acetate 41.11 0.8
MOL005720 24—methylenecyloartanone 41.11 0.79
MOL001494 Mandenol 42 0.19
MOL001040 (2R)-5,7-dihydroxy—2—(4-hydroxyphenyl)chroman—4-one 42.36 0.21
MOL000449 Stigmasterol 43.83 0.76
MOL005735 dammaradienyl acetate 44.83 0.83
MOL000098 quercetin 46.43 0.28
F2 EREREERSITER
e WEPER > gy
MOL004792 nodakenin IS MG MOL000098 quercelin T R
MOL001942  isoimperatorin JETE JhE MOL005573 Genkwanin i A
MOL000358 beta-sitosterol JENE TS T A MOL000449 Stigmasterol T AT W S
MOLO001941 Ammidin JEih G MOL000006 luteolin RN
MOL000359 sitosterol FENG AT A R (2R)-5,7-dihydroxy—
MOL002881 Diosmetin I i Wi MOL001040  2—(4-hydroxyphenyl) L B
MOL000422 kaempferol T A B AR chroman—4-one
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BH bRy DX2 ZINC03860434
AY L GZ1 Flavidin
CZ AR GZ2 11-Hydroxynumantenine
DX T GZ3 ZINC00035529
DH LISAT HX1 5-Hydroxy—7,4’~dimethoxyflavanon
GZ FPAN HX2 quercetin 7-0-B-D—glucoside
HX A HX3 irisolidone
KXR A HX4 phenanthrone
PL fifl = HXS5 Diop
QH ok HX6 Acanthoside B
scp Ver=%i1 HX7 3,23-dihydroxy—12-oleanen—28-oic acid
Al nodakenin KXR1 estrone
B1 isoimperatorin KXR10 liquiritin
C1 beta-sitosterol KXRI11 Glabridin
D1 Ammidin KXR12 Phaseol
El sitosterol KXR13 Machiline
F1 Diosmetin KXR14 I-SPD
Gl kaempferol KXR2 11,14-eicosadienoic acid
H1 quercetin KXR3 gondoic acid
I Genkwanin KXR4 CLR
1! Stigmasterol KXRS Mairin
K1 luteolin KXR6 (+)—catechin
0 (2R)-5,7-dihydroxy—2—(4-hydroxyphenyl) KXRT Glyeyrol
chroman—-4-one
AY1 Ethyl oleate (NF) KXR8 Spinasterol
AY2 Mandenol KXR9 Licochalcone B
BH1 acacetin PL1 7—-acetoxy—8—hydroxy—9—isobutyryloxythymol
BH2 Linarin PL2  9-acetoxy—8,10—-epoxy—6-hydroxythymol 3—O—-angelate
BH3 naringenin PL3 Eupatoriopicrin
BH4 aloe—emodin PL4 Eupaformosanin
BHS5 eriodictyol QHI1 diversoside_qt
CZ1 wogonin QH2 notoptol
CZ2 beta—daucosterol_qt QH3 Bergaptin
CZ3 NSC63551 QH4 Demethylfuropinnarin
CZ4 3B-acetoxyatractylone QHS5 8—geranoxy—5—-methoxypsoralen
DHI1 Angelicone QH6 Phellopterin
DH2 O-Acetylcolumbianetin QH7 Cnidilin
DH3 [(1R,2R)-2,3-dihydroxy—1—(7-methoxy—2—oxochromen—| SCpl $-Lsopentenylkaempferol
6—yl)-3—methylbutyl]| (Z)-2-methylbut-2-enoate
DH4 Angelol D - (1R,3aS,4R,6aS)-1,4-bis(3,4-dimethoxyphenyl)—
1.3.3a,4,6,6a—hexahydrofuro[4,3—c|furan
DX1 Strictosamide_qt SCP3 Cycloartenol
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G0:0032496; response to lipopolysaccharide

GO:0010035: response to inorganic substance

G0:0009636: response to toxic substance
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