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Abstract: Objective To explore the mechanism of Xiaokeging Granules in treatment of prediabetes using network pharmacology
and molecular docking. Methods The active ingredients and targets of Xiaokeqging Granules were searched in the Chinese medicine
system pharmacology database, and the gene targets of prediabetes were searched in the GeneCards database and OMIM database,

s HHEA: 2024-04-14

EEWMB: 2B DA BRI H (AHWI2023BAC10002): Z A M5 FACRH AT AL H  (2023AH050782); AR i A5 A4 40
THEIH (2021jyxm0834); Hr#Bef 5 R AT LT “HaBHb” BH (2023CXMMTCMO024, 2023CXMMTCMO003);
FERRACUHR 2 A M E A E IS H (GYDKFXMOL); a4 E T oiE TAE= (2019-8-515); A Ml Rk
AAREEBH (2022-371); LHHEZ REIGARBITE (2021yfylc01); 2 PAE@REE T AA RIS (2022-392); 2023
ERERIN AR E NE R E TREOE (FRAZE) #RNH (2023gjxslt014)

TEERN: Tk, Wi, BRI R R 2 i A R R ST . E-mail: zhangyi992022@163.com

*BIEIEE: BOAR, BIFREERT, WLAESIW, TFRI7 A ELBE NS BR T/ . E-mail: zhaojindong1111@163.com
JIEANE, FAREEIW, #Z, WALAERIW, TR EZ R A A i S AR . E-mail: fangzhaohui9097@163.com



+ 1728 - HIOHBETH 20244E7H AR &GwEkA  Drugs & Clinic Vol. 39 No. 7 July 2024

and the drug-disease intersection targets were obtained. The intersection targets were imported into string protein interaction database
and Cytoscape to construct protein-protein interaction networks (PPI) network map, and the core targets were screened, and then the
intersection targets of drug-disease were imported into DAVID database. GO functional enrichment analysis and KEGG pathway
enrichment analysis were performed to screen out disease-related pathways, and the “pathway-target” network diagram was obtained
by Cytoscape. The core targets of the “pathway-target” network were obtained by plug-in analysis, and the intersection of the top 7
targets with the degree value of the two was taken as the key targets for the treatment of pre-diabetes. Finally, the key targets and active
ingredients were selected for molecular docking and visualization by AutoDock and Pymol software. Results A total of 36 active
ingredients of Xiaokeqing Granules were screened out, of which 6 key active ingredients were screened out, including quercetin,
kaempferol, berberine, -sitosterol, arachidonic acid, and asoside C. 232 target genes, 685 pre-diabetic targets, 93 intersection targets,
and 5 key targets were screened out. These were TNF, I1L-6, Aktl, IL-1p, and PTGS2. GO pathway enrichment was mainly involved
in inflammation, drug response, cell growth and apoptosis. KEGG pathway enrichment analysis showed AGE-RAGE signaling
pathway, TNF signaling pathway, HIF-1 signaling pathway, IL-17 signaling pathway, insulin resistance pathway, PI3K/Akt signaling
pathway in diabetic complications. Molecular docking results showed that the key targets had stable binding ability with active
ingredients. Conclusion The results show that the various drug components in Xiaokeqing Granules treat prediabetes through multi-

target and multi-pathway cooperation, which provides clues for further research and treatment of prediabetes.

Key words: Pre-diabetes; Xiaokeging Granules; network pharmacology; molecular docking; quercetin; kaempferol; berberine
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Table 1 Active components of Xiaokeqging Granules
MOL ID A RN OB/% DL K
MOL000173 X # %2 (wogonin) 30.68 0.23 #AR
MOL000184 #1:3kKi#E (NSC63551) 39.25 0.76 &K
MOL000188 3p-Z Mt F: 1 AHH (3p-acetoxyatractylone) 4057 022 &R
MOL000085 #H% MiF (beta-daucosterol_gt) 3691 0.75 TR
MOL001454 /]NEETH (berberine) 36.86 0.78 ik
MOL002894 /NEEZLHE (berberrubine) 35.74 0.73 &
MOL002897 K /NEERE C(epiberberine) 43.09 0.78 #HiE
MOL002903 VU /MEETE[(R)-canadine] 55.37 0.77 #i&
MOL002904 4 Ab/MEETE (berlambine) 36.68 0.82 ik
MOL002907 ##F A (corchoroside A_qt) 104.95 0.78 #HiE
MOL000622 A== (magnograndiolide) 63.71 0.19 &
MOL000785 2 (palmatine) 64.60 0.65 &
MOLO000098 #itfz & (quercetin) 46.43 0.28 HiE. .
b
MOL001458 i (coptisine) 30.67 0.86 ik
MOL002668 FE:3{iZm (worenine) 4583 0.87 #i%E
MOL001677 k&t ZNtN% (asperglaucide) 58.02 0.52 FIBt
MOL000422 1Li1Z5l} (kaempferol) 41.88 0.24 Zn&E. MR
BT
MOL004373 Jii/KiEE# & (anhydroicaritin) 4541 0.44 HiFF
MOL004489 Z%nt:EH F (anemarsaponin F_qt) 60.06 0.79 Znkk
MOL004497 /NEF7r Chippeastrine) 51.65 0.62 itk
MOL004514 %ntk2 4 BIII (timosaponin B 1II_qt) 3526 0.87 FIbt
MOL000449 T & (stigmasterol) 4383 0.76 #ifF
MOL004528 EFEFE T (icariin 1) 4158 0.61 X0t
MOL004540 Z%nt:EE C (anemarsaponin C_gt) 3550 0.87 FIbt
MOL000483 (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl]acrylamide 118.35 0.26 %1%}
MOL000546 #%ie % (diosgenin) 80.88 0.81 %1t}
MOL000631 X7 S tE&HZ (coumaroyltyramine) 112.90 0.20 %%t
MOLO001040 (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl)chroman-4-one 4236 0.21 ¥
MOL001439 {£/EVUERE (arachidonic acid) 4557 0.20 JH#E
MOL000354 $:fi#4=#% (isorhamnetin) 49.60 0.31 ¥
MOL000358 B-75 i (beta-sitosterol) 36.91 0.75 Vi
MOL001002 #%1tER Cellagic acid) 43.06 0.43 i
MOLO000359 7+ {§f## (sitosterol) 36.91 0.75 HhRE
MOL006321 (3S,4S,5R,10S,13R,14R,17R)-4,10,13,14-tetramethyl-17-((R)-6-methyl-5- 46.29 0.76 HuppE
methyl eneheptan-2-yl)-2,3,4,5,6,10,12,13,14,15,16,17-dodecahydro-1H-
cyclopenta [a]phenanthren-3-ol
MOL006326 bk (ensaculin) 4576  0.86 i
MOL006331 5.4-—F:HE34i (4',5-dihydroxyflavone) 4855 0.19 HbffHE
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Table 2 Docking results of main active components and key target molecules

RBRHE R PDB ID FBENE R 454 H H A/ (keal'mol )
TNF 2wnu-pdb it iz % (quercetin) —5.37
2y (kaempferol) —5.73
/NEERK (berberine) —5.17
5B 2 C (anemarsaponin C_qt) —5.35
1EE % AR Carachidonic acid) —5.68
B-7+ K% (beta-sitosterol) —5.21
IL-6 2d9g-pdb it iz 2 (quercetin) —2.37
25y (kaempferol) —1.89
/NBER, (berberine) —4.48
HIERRE C (anemarsaponin C_qt) —4.42
164 VU4 EE  Carachidonic acid) —4.36
B-7 4 (beta-sitosterol) —4.40
Aktl 3096-pdb it iz 2 (quercetin) —4.46
i sy (kaempferol) —5.83
/NEERK (berberine) —5.96
HIERRE C (anemarsaponin C_qt) —6.12
140U S Carachidonic acid) —6.32
B-4+ W% (beta-sitosterol) —6.25
IL-1B 3ltg-pdb it iz 2 (quercetin) —2.25
i 2/ (kaempferol) —4.92
/NEERR (berberine) —4.86
F#IEERAE C (anemarsaponin C_qt) —4.45
164 DU RS Carachidonic acid) —4.58
B-4+ W% (beta-sitosterol) —4.36
PTGS2 5kir-pdb it iz 2 (quercetin) —3.40
i 2/ (kaempferol) —3.92
/NEETE (berberine) —4.56
FIRERAF C (anemarsaponin C_qt) —5.67
A VUJAER (arachidonic acid) —5.65
B-% HilE (beta-sitosterol) —5.39
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