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[ Abstract] The present study explored the mechanism of Qingwei Powder (QP) in the treatment of periodontitis based on chroma-
tography-mass spectrometry and network pharmacology-molecular docking techniques. UPLC-Q-TOF-MS and GC-MS were used to
identify the chemical constituents of QP. The active components and targets were screened out through the Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform (TCMSP) , and their targets were predicted using SwissTargetPrediction. Tar-
gets related to periodontitis were obtained from GeneCards, OMIM, and DisGeNET. Venn diagram was constructed using Venny 2. 1 to

obtain the intersection targets. Cytoscape 3. 7.2 was used to construct the "

chemical component-target-disease" network. The targets
were analyzed for Gene Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway enrichment by clus-

terProfiler R, and the " chemical component-target-pathway" network was constructed. The binding activity of the active components to
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the target proteins was verified by molecular docking. A total of 189 chemical components were obtained by UPLC-Q-TOF-MS and GC-

MS, including 39 active components with 180 potential targets related to periodontitis. Target enrichment analysis of the active compo-

nents yielded 92 KEGG pathways. Twenty KEGG pathways, 34 active components, and 99 targets were involved in the " chemical com-

ponent-target-pathway" network. Molecular docking verified a good binding ability of the key targets to the key compounds. This study

preliminarily indicates that QP is effective in treating periodontitis through multiple components, multiple targets, and multiple path-

ways, which reflects the complex system of Chinese medicine. This study provides the theoretical foundation for the subsequent research

on the material basis and key quality attributes of QP.
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Fig.2 Total ion chromatogram of Qingwei Powder by GC-MS
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Table 1 ~ Active components of Qingwei Powder

- i 4 . . =
w5 /:Ebw([:irﬁ%” fead *ﬂgg% o HIRR ﬁi
N1 MOL002819 catalpol 362. 37 5.07 0.44  Hbi% 8
N2 MOL000360 ferulic acid 194.20  39.56 0.06 45 Hu# FHK 39
N3 MOL003333 verbascoside 624. 65 2.94 0.62 Mi#F 7
N4 MOL001454 berberine 336. 39 36. 86 0.78 % 40
N5 MOL001458 coptisine 320. 34 30. 67 0.86  HiE 15
N6 MOL002897 epiberberine 336.39  43.09 0.78 &% 43
N7 MOL000785 palmatine 352.44  64.6 0.65  IiE 53
N8 MOL007006 oxypaeoniflorin 496. 51 12.98 0.78  H:FREz 20
N9 MOL000874 paeonol 166.19  28.79 0.04  AESREz FHER 19
N10 MOL002122 (Z) -ligustilide 188. 24 53.72 0.07 X5 FHmk 26
NI11 6449879 cimicifugic acid A 448. 40 - - FHIRR 7
NI12 6449880 cimicifugic acid B 448. 40 - - FHEE 11
N13 10002902 cimicifugic acid E 432. 40 - - FHE 7
N14 6450179 cimicifugic acid F 432.40 - - THR 13
N15 MOL005928 isoferulic acid 194.20  50.83 0.06  FHik 39
N16 MOLO011782 (E) -ligustilide 190. 26 23.5 0.07  HIF FHER 23
N17  MOLO000358 beta-sitosterol 414.79  36.91 0.75 49 JHEE 22
NI18  MOL000449 stigmasterol 412.77  43.83 0.76 43 Hii% THRR 16
N19  MOL000359 sitosterol 414.79  36.91 0.75  Hb¥E 4FEE THRR 3
N20 MOL002903 (R) -canadine 339.42 55.37 0.77  iE 21
N21  MOL002894 berberrubine 322.36 35.74 0.73 i 14
N22  MOL002904 berlambine 351.38  36.68 0.82  IiE 18
N23 MOL002907 corchoroside A_qt 404.55  104.95 0.78 pigds 3
N24 MOL000622 magnograndiolide 266.37 63.71 0.19 Wik 1
N25  MOLO000098 quercelin 302.25  46.43 0.28  ¥iE HSHE 54
N26 MOL002668 worenine 334.37 45.83 0. 87 i ged 11
N27 MOL000492 (+) -catechin 290. 29 54.83 0.24  HEFRE 14
N28 MOL007374 5-1[ 5-( 4-methoxyphenyl ) -2-furyl ] methylene | 312.30 43.44 0.30  #4tSRRZ 5
barbituric acid
N29 MOL000422 kaempferol 286. 25 41.88 0.24 Lawaya 27
N30  MOL000211 mairin 456.78  55.38 0.78  HhH 3
N31  MOLO007382 mudanpioside-H_qt 336.37  42.36 0.37 HSHE 1
N32 MOL007384 paeonidanin_qt 330. 41 65.31 0.35  4tFRE 1
N33 MOL012081 (20R,24R)-24 ,25-epoxy-3-beta-( beta-D-xylopy- 468. 74 40. 10 0.76  FH#k 1
ranosyloxy ) -9, 19-cyclolanost-7-ene-16,23-dione_qt
N34  MOLO000483 ( Z)-3-( 4-hydroxy-3-methoxy-phenyl ) -N-[ 2-(4-  313.38  118.35 0.26  THER 11
hydroxyphenyl ) ethyl ] acrylamide
N35  MOLO11991 23-epi-26-deoxyactein_qt 470.76  47.64 0.35  FHik 1
N36 MOL012053 cimicifugic acid 372.40 83.02 0.45  FHH 13
N37 MOL001924 paeoniflorin 480. 51 53.87 0.79  FHik 2
N38  MOL012052 tuberosine A 343.41  102.67 0.34  JHiE 13
N39 MOLO12078 visamminol 276. 31 50. 01 0.23  FH# 11

TNF-o IL-18 (335  IESEEh IR /N BEGR AT AL FE R0 VEGE 3k e85 R 4 B i 19 28 J&] 9 2F Ji 20 2330
BA L GUEA T PIBRORIR T0E b 2 . B LRI T e A A A
WBE THRR 3 RZG, WHTEAEL, A PIBIRIOPUSE  APUE PR DA PUE PURREF 2R IR
FPRS BRI IARYT PTREAR S 2 A R AEAR DGR EAb &> . B9 R, LD 25 W e 5 A7 35008 20
BTEJ W TR RR Gh T RS M SF SR R R B R R WA B 3 32 2K L S MMP-1
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Table 2 Molecular information of core target proteins

S PDB it

s IRFa e
IL6 interleukin-6 SFUC NAG
VEGFA vascular endothelial growth factor A 3C7Q XIN
TP53 cellular tumor antigen p53 6GGA EY2

AKT1 RAC-alpha serine/threonine-protein kinase 4EKL ORF
STAT3  signal transducer and activator of transcription 3 6NUQ KQV

MAPKS8 mitogen-activated protein kinase 8 4G1W G1W
MAPK!] mitogen-activated protein kinase 1 3W8Q AGS
EGF pro-epidermal growth factor IHLT 0G6
EGFR  epidermal growth factor receptor 4LRM YUN
TNF tumor necrosis factor SMU8 JNI

ERK2 G156 X 20 BT U 20 19 SO X 37t A 480 s
I KT 2 1 B S AR e B DL K HIF-1 45558
e Bt A S m B L IL-17 15 S i M v T
PI3K-AKT {55 1 B 558 B . A WFFE A0 2F s 8
MR VR VAL YR %) AR/ T AR A T P )P R A T
XU FR (1) OF JE] BB T ) A7 3% Pk %80 (reactive oxygen
species, ROS) IIF31E R , 7€ ROS MITEF T 7 il i

SEL | 2F R R 20 i e A s A ) AT A 47 R 2
fife, B AL, i BRSS9 E
W REIB LT HIF-1 7] BT 2 5505 5 1 A 1F
PERVEH 5 A A W a7 3 JE R &4
KRG T R R AR 117 J2—FhE R
PR R -, AT Sd A 5 e B A R AR I PR e
BB, BT B IL-17 Rk 5 il
WA A 5, TL-17A F1 Th17 20 B2 oF J& 48 9 3 7
H R IR B G R R Y o R R R T R A
HIL-17 AP T IE % A A2 10-17 2 4 JH R
AR E R RN
AR P 0335 - Jo 33 5 A R ) 4% 245 B~ - 53
XA, NTE B HOK BT P43 A5 2] 189 ﬁ%
BT R T RORYT A AR A -4 -
" R 2% A LD A R R EL R YT /INBEBR BT AR R |
SEBTERLER | 1L A% By | HE A YR A 39 Fl i MR R A K
180 A i 7 /F A HE A4, 38 8 PPT I 2% i %6 1 116,
VEGFA .EGF \TNF 28 #% 0> 5, GO 1 KEGG & 4E
Gy BT — LTRSS AL s B 2 5 3RA 0 AEY)
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