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Based on Network Pharmacology and Molecular Docking to Discuss the Mechanism of Bugi Xiaozhi
Prescription in the Treatment of Non—Alcoholic Fatty Liver Disease
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Abstract: Objective To predict the main active ingredients and target genes of Buqi Xiaozhi prescription in the
treatment of non— alcoholic fatty liver disease (NAFLD) by using network pharmacology and molecular docking
technology, and to explore its potential mechanism of action. Methods The active ingredients, targets and NAFLD-
related targets of Bugi Xiaozhi recipe were found through searching databases, such as TCM System Pharmacology
Technology Platform (TCMSP), OMIM and GeneCards, etc. The active ingredients fulfilled the criteria (OB=30%
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and DI=0.18) and the common active ingredients of traditional Chinese medicine supplemented by literature were
used to build the active ingredient library.The interaction between the targets was analyzed by STRING database
platform to build a PPI protein interaction network. Then, “active ingredients—disease targets” network analysis was
conducted by Cytoscape 3.7.2 software. On this basis, R 4.0.3 (relying on “clusterProfiler” , “org.Hs.eg.db” and
“pathview” package) was performed for GO and KEGG gene function enrichment analysis. After screening the key
active ingredients and target genes of Buqi Xiaozhi recipe, we carried out molecular docking by Autodock- vina
software. Namely, top 6 targets ranked by degree value of PPl were selected for molecular docking to verify the
binding activity. Results It was found that 98 active ingredients and 229 corresponding targets in Buqi Xiaozhi
prescription, and 1 283 NAFLD targets were obtained by screening. Finally, 103 key targets and 30 important
signal pathways were screened, such as cancer pathway, AGE-RAGE signal pathway, TNF signal pathway and
HIF-1 signal pathway etc. The main components of Bugi Xiaozhi prescription in the treatment of NAFLD are
quercetin, luteolin, tanshinone Il A, kaempferol, etc. The key targets are IL-6, FOS, CXCL8, RELA,
STAT3, AKTI1, etc. 16 active ingredients with binding energy < —6 kcal - mol™' were obtained through molecular
docking. The active ingredients have good affinity with the top 6 key targets. Conclusion The active ingredients in
Bugqi Xiaozhi recipe, including quercetin, luteolin, tanshinone II A, kaempferol, naringenin, etc., may treat
NAFLD by acting on multiple targets and regulating multiple pathways.

Keywords: Bugi Xiaozhi prescription; non—alcoholic fatty liver disease(NAFLD); network pharmacology; molecular
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Information on active ingredients in Bugi Xiaozhi recipe
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2 MOL000049 BZ2  3B-acetoxyatractylone AR 53 MOLO007068 DS47 Przewaquinone B 75
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10 MOL007049 DS6  4-methylenemiltirone J}&|l61  MOL007132 DS55 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-  J}&
11 MOLO07127 DS7  1-methyl-8, 9-dihydro- 7H-naphtho[5, 6-¢] % (3, 4~ dihydroxyphenyl) acryloylJoxy~propionic
benzofuran—6, 10, 11-trione acid
12 MOL007107  DS8  €09092 H% 62 MOLO007064 DS56 przewalskin b P&
13 MOL002222  DS9  sugiol H% 63 MOLO13281 HZ1 6,8-Dihydroxy-7-methoxyxanthone ek
14 MOL000006 Al luteolin H% 64 MOLO13287 HZ2  Physovenine JERL
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23 MOLO007124 DSI8 neocryptotanshinone ii Jk% (|73 MOL000296 HQ3  hederagenin HIK
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36 MOLO001942 DS31 isoimperatorin % |83 MOLO000422 D3 kaempferol R
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Figure 1  Venn diagram of drug targets and disease targets of
Bugi Xiaozhi recipe in the treatment of non—alcoholic fatty liver

(NAFLD)
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Figure 2 Network model of “Chinese herbs—chemical components—target” in Bugi Xiaozhi Recipe
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Figure 3 PPI network of the common targets of Bugi Xiaozhi recipe and NAFLD
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Table 2
Xiaozhi prescription docking with key targets

Binding energy of key active ingredients of Bugi

TRy R MR BERD S5G76B/ (keal -mol )
HitE R CisH 10 302.24 CXCL8 -7.9
FOS ~7.4
-6 -6.8
RELA -9.0
AKTI -9.2
ARBHEE  CisHiOs 286.24 -6 -7.1
RELA -8.8
AKTI -9.8
FIZEIA  CoH,0; 294.34 RELA -11.0
IS CisH 1005 286.24 RELA -9.2
AKTI -9.5
i 2= CisH 105 27225 RELA -10.8
AKTI -9.6
SREE CHLO, 316.26 RELA -9.0
S CoHxOs 296.36 RELA -8.9
STAT3 -89

e. AKT1 S A ERFEZIN

d. AKT1 5 1L Zs w4

B 6 #SIHEAIRTIEBBIEEIERRS (NAFLD) MEZR A 5E RS S T

Figure 6 Molecular docking of important targets and active ingredients of Bugi Xiaozhi recipe against NAFLD
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TH AR T 98 Fh AL G- ¥ AN 229 AN AH B (1 8 5, 3 5
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NAFLD %R0 15, SREL Cytoscape 3.7.1 #4 @4 TH
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TR, R R ERI e — RIME ST 15
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AIZEE bk, DT ik & 52 A4 I B T N 52 1R i R
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1k T 2w B 1E WL EE 3— 3% B (phosphatidylinositol 3—
kinase, PI3K) s, #F M 520 A B (protein
kinase B, PKB)HIE, FIrA X L2 jR 5 R 75
SR s LR, AR, B
JIFA L miR-373 (7K R LAA &5 i) AKT 155,
FET FHAEIR YT B 105 AR M S . AKT D) RE R A 2%
SFEMEASAIZREL, 2D O WO SO A R
EACHAIOCAR 5 0 I T RE™ . AKT 30l AU
Z 5 AP, O RENE YRS G B A2 R Y
PR, I, AKT 15538 8% -5 B B A i 57 25 0
K
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WG B D> TG IR ZEAFE, W5 PPAR« 254 M4
FA AL 5 05 IR T e 3% R - B SR IR i 240
JiHF R i B, A B A T ARG Bt A A AR
567 & L AN AR Y E =3 TN 1 = E /= i DO I i
THERTE TR, JAT 5508 7 BRI A G A A 5 3
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VR 2 BEAC I A A0 i R v R HEVE . AKTL & T
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B R T, S AKT {5 S 3 AT R A
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kB ZEEAEF, TR A NF—«B 18 B ] DU 3E T FR
2t iR e o R [ U 977 8 o R N L L0 2 o X A I
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