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[Abstract] Objective To explore the medication law and mechanism of traditional Chinese medicine compounds in
the treatment of periodontal disease through data mining, network pharmacology, and molecular docking. Methods
First, data mining was used to search single medicinal materials for the treatment of periodontal disease, and the active
components and their action targets were screened. Second, the disease target database was employed to download the
targets related to the pathogenesis of periodontal disease, map them with the action targets of traditional Chinese medi-

cine, and obtain the targets that are considered potential targets of traditional Chinese medicine in the treatment of peri-
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odontal disease. Potential targets were analyzed for gene ontology function and signaling pathway. They were then
screened to obtain the key targets for the treatment of periodontal disease. Finally, the active components were docked
with key targets. Results Among the traditional Chinese medicine prescriptions for the treatment of periodontal dis-
ease, Shudihuang, Mudanpi, Danggui, Fuling, Jinyinhua, Shanyao and Zhimu had the highest frequencies. Forty-three
active components and 118 action targets were screened, and 52 potential targets were obtained by intersection with 856
disease targets. The molecular functions and biological processes in which potential targets may participate mainly focus
on vitamin D biosynthesis and RNA polymerase Il regulation and involve 96 signaling pathways. Through the analysis
of network topology parameters, 11 key targets were obtained. The results of molecular docking showed that the active
components and RAC-alpha serine/threonine-protein kinase (AKT1), cellular tumor antigen p53 (TP53), and mitogen-ac-
tivated protein kinase-1 (MAPK-1) have good binding activity. Conclusion Traditional Chinese medicine compounds
may play a role in the treatment of periodontal disease by inhibiting alveolar bone absorption, have antibacterial and anti
-inflammatory properties, and promote tissue repair. The effective treatment of periodontal disease by traditional Chi-

nese medicine compounds provides a more scientific reference to the sustainable development of traditional Chinese

medicine.
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Table 1  Frequency of traditional Chinese medicine

prescriptions for periodontitis

Herb name Frequency(n) Herb name Frequency (n)
Shudihuang 24 Gancao 11
Mudanpi 24 Niuxi 10
Danggui 19 Shanzhuyu 9
Fuling 19 Gusuibu 9
Jinyinhua 15 Chuanhuanglian 8
Shanyao 14 Shudihuang 8
Zhimu 14 chuanxiong 7
Shengma 12 Baishao 7
Chuanhuangbo 12 Dangshen 6
Zexie 12 Baishu 6
Huanggin 12 Liangiao 6
Shengshigao 12 Huanggi 6

Frequency: the frequency includes the frequency of papers from 2005 to
2020
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Table 2 Collection of chemical components of unit medicinal
materials of traditional Chinese medicine in the

treatment of periodontitis

Herb name TCMSP TCMIP BATMAN-TCM
Shudihuang 76 12 8
Mudanpi 66 15 18
Danggui 125 65 120
Fuling 34 33 21
Jinyinhua 236 47 72
Shanyao 71 45 20
Zhimu 81 41 32

TCMSP: traditional Chinese medicine systems pharmacology database
and analysis platform; TCMIP: integrative pharmacology-based research
platform of traditional Chinese medicine; BATMAN-TCM: a bioinformat-
ics analysis tool for molecular mechANism of traditional Chinese medi-

cine
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Table 3 Screening of active components of unit medicinal materials of traditional Chinese medicine in the treatment of periodontitis

Herb name Mol ID Molecule Name MW AlogP Hdon Hace OB (%) DL
Mudanoi, Jinyinhua, Zhimu MOL000422 Kaempferol 286.25 1.77 4 6 41.88 0.24
Shanyao, Zhimu MOL000546 Diosgenin 414.69 4.63 1 3 80.88 0.81
Danggui, Fuling MOLO11455 20-Hexadecanoylingenol 418.58 1.91 3 6 32.70 0.65
Mudanpi MOL002222 Sugiol 300.48 4.99 1 2 36.11 0.28
Mudanpi MOL001925 Paeoniflorin_qt 318.35 0.46 2 6 68.18 0.40
Mudanpi MOLO007369 4-0-Methylpaeoniflorin_qt 332.38 0.87 1 6 67.24 0.43
Mudanpi MOL007374 Cl 312.30 2.05 2 7 43.44 0.30
Mudanpi MOLO007382 Mudanpioside-h_qt 2 336.37 -0.03 3 7 42.36 0.37
Mudanpi MOL007384 Paeonidanin_qt 330.41 0.92 1 5 65.31 0.35
Shanyao MOL000310 Denudatin B 356.45 2.80 0 5 61.47 0.38
Shanyao MOL000322 Kadsurenone 356.45 2.80 0 5 54.72 0.38
Shanyao MOL001559 Piperlonguminine 273.36 2.93 1 4 30.71 0.18
Shanyao MOL004058 Deltoside 260.26 2.17 0 5 33.19 0.19
Shanyao MOL005430 Hancinone C 400.51 3.34 0 6 59.05 0.39
Shanyao MOL005429 Hancinol 372.50 2.46 1 5 64.01 0.37
Shanyao MOL005458 Dioscoreside C_qt 444.72 3.96 2 4 36.38 0.87
Shanyao MOL005465 AIDS180907 394.45 4.81 3 6 4533 0.77
Zhimu MOL000483 c2 313.38 2.86 3 5 118.35 0.26
Zhimu MOL000631 Coumaroyltyramine 283.35 2.88 3 4 112.90 0.20
Zhimu MOL001944 Marmesin 246.28 2.03 1 4 50.28 0.18
Zhimu MOL001677 Asperglaucide 444.57 4.02 2 6 58.02 0.52
Zhimu MOL004373 Anhydroicaritin 368.41 3.88 3 6 45.41 0.44
Zhimu MOL004489 Anemarsaponin F_qt 432.71 3.92 2 4 60.06 0.79
Zhimu MOL004497 Hippeastrine 315.35 1.17 1 6 51.65 0.62
Zhimu MOL004514 Timosaponin B III_qt 416.71 4.77 2 3 35.26 0.87
Zhimu MOL004540 Anemarsaponin C_qt 416.71 4.97 2 3 35.50 0.87
Zhimu MOL004542 Anemarsaponin E_qt 448.76 4.53 2 4 30.67 0.86
Danggui MOL001956 Cnidilin 300.33 3.64 0 5 32.69 0.28
Danggui MOL002218 Scopolin 35434 -0.29 4 9 56.45 0.39
Danggui MOL001942 Isoimperatorin 270.30 3.65 0 4 45.46 0.23
Danggui MOL005384 Suchilactone 368.41 3.73 0 6 57.52 0.56
Danggui MOLO006812 Phyllanthin 418.58 4.11 0 6 33.31 0.42
Jinyinhua MOL000006 Luteolin 286.25 2.07 4 6 36.16 0.25
Jinyinhua MOL002914 Eriodyctiol (flavanone) 288.27 2.03 4 6 41.35 0.24
Jinyinhua MOL003006 Cc3 281.29  -0.96 2 7 87.47 0.23
Jinyinhua MOL003014 Secologanic Dibutylacetal _qt 384.57 3.58 1 6 53.65 0.29
Jinyinhua MOLO003044 Chrysoeriol 300.28 2.32 3 6 35.85 0.27
Jinyinhua MOL003044 Chryseriol 300.28 2.32 3 6 35.85 0.27
Jinyinhua MOL003095 C4 358.37 2.80 1 7 51.96 0.41
Jinyinhua MOLO03111 Centauroside_qt 434.48 0.38 2 9 55.79 0.50
Jinyinhua MOL003117 loniceracetalides B_qt 314.37 1.00 7 61.19 0.19
Jinyinhua MOL003124 XYLOSTOSIDINE 415.51 -1.66 4 9 43.17 0.64
Fuling MOL005890 Pachypodol 356.40 2.99 1 6 75.06 0.40

MW: molecular weight; AlogP: value represents the partition coefficient between octanol and water, which is critical for measuring hydrophobicity of mole-
cule; Hdon and Hacc: the Hdon and Hacc are measures of the hydrogen-bonding ability of a molecule expressed in terms of number of possible hydrogen-
bond donors and acceptors, respectively; OB: oral bioavailability; DL: drug-likeness; C1: 5-[|5-(4-methoxyphenyl)-2-furyl] methylene| barbituric acid; C2:
(Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl] acrylamide; C3: (-)-(3R, 8S, 9R, 9aS, 10aS)-9-ethenyl-8-(beta-D-glucopyranosyloxy)-2,
3,9, 9a, 10, 10a-hexahydro-5-oxo-5H, 8H-pyrano[4, 3-d] oxazolo|3, 2-a] pyridine-3-carboxylic acid_qt; C4: 5-hydroxy-7-methoxy-2-(3, 4, 5-trimethoxy-

phenyl) chromone
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DiSGeNET

CTD: comparative toxicogenomics database; TCMIP: integrative
Herl pharmacology - based research platform of traditional Chinese
“ medicine; disGeNet: a database of gene - disease associations;
herb: traditional Chinese medicine; disease: periodontal disease

Figure 1  Relationship between periodontal disease and

traditional Chinese medicine targets
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regulation of T cell mediated immune
response to tumor cell 0.92% *
cardiac neuron differentiation 0.92% *
i lation of phric nephron tubule
epithelial cell differentiation 0.92% *
regulation of synaptic vesicle budding from
presynaptic endocytic zone membrane 0.92% *
phospholipase A2 activator activity 0.92% =
dibenzo-p-dioxin catabolic process 0.92% *
_Jmosine metabolic process 0.92% *

—— - nitric oxide storage 0.92% *

Only the most significant item labels are displayed in each group, and the functional related components overlap; different
biological processes are distinguished by different colors, and the related molecular functions are connected with each other
by line segments

Figure 3  Gene ontology analysis of potential targets of traditional Chinese medicine in the treatment of

periodontitis
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Toll-like receptor signaling pathway -
c Insulin resistance 1 s Figure 4  Analysis of KEGG
2 FoxO signaling pathway 4
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o3 Jak-STAT signaling pathway o0 5 B
= cGMP-PKG signaling pathway [ ) o 4 get Of tradltlonal Chlnese medl-
CAMP signaling pathway - [ ) ® s . . )
MAPK signaling pathway O cine in the treatment of peri-
R ion of lipolysis in adi E [ ] ® :
NF-kappa B signaling pathway 4 [ ] odontitis
Estrogen signaling pathway - [ ] . 10
gic signaling in cardi cytes O Iz V=3 NV )
Chemokine signaling pathway [ ] . 12 4 I:F‘ % E ﬁ =) ﬁ ﬂ: J%J g‘i
NOD-like receptor signaling pathway - [ ] 14 =2 = =i
B cell receptor signaling pathway - [ ) . ﬁ @TIE EF_]A /'\J—:T\ H/‘J KEGG 'fﬁ s2 ﬁ
Adipocytokine signaling pathway 4 [ ]
Steroid hormone biosynthesis { &
mTOR signaling pathway {  ®
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TNF: tumor necrosis factor; MAPK-1: mitogen-activated protein kinase-1; MAPK-14: mitogen-activated protein kinase-14; IL-2: in-

terleukin-2; IL-6: interleukin-6; TP53: cellular tumor antigen p53; STAT1: signal transducer and activator of transcription 1; AKT1:

RAC-alpha serine/threonine-protein kinase; RXRA: retinoic acid receptor RXR-alpha; RELA: transcription factor p65

Figure 5 Identification of core target clusters and hub targets

5 SRR R A5 S R R A TR

B, 114> &850 5 () PDB ID 43 51| /& MAPK - 14
(PDB ID=5ETC) , MAPK-1 (PDB ID=4FMQ) .IL-6
(PDB ID=1ALU) . STAT1 (PDB ID=1YVL) | IL-2
(PDB ID=4MEN) . RXRA (PDB ID=7B88) . RELA
(PDB ID=1V]7) . VEGFA (PDB ID=4KZN) . AKT1
(PDB ID=2UVM) . TNF (PDB ID=2AZ5) #I TP53
(PDB ID=7BVM) . 43~ ¥ 53 C1 . Mudanpio-
side-h_qt 2. Denudatin B, Hancinone C . Dioscoreside

C_qt. Anemarsaponin F_qt. Timosaponin B 1II_qt.

Anemarsaponin C_qt . Anemarsaponin E_qt . Eriodycti-
ol (flavanone ) . C3 . Secologanic dibutylacetal_qt . Ion-
iceracetalides B_qt %596 P 0435 11436 PR o &
REXS 4, B BR o 30 rh 2 2 0 Im i e 5
VEGFA Fll MAPK- 14 SCHEHE s B REXT 2, N ML 2y
527 30 A IE AR U S R AR 9 A SCHEAE s AT 0 T
X SRR 6 7 o s o3 6 P o 5 5
FE R g SRR 7 R 2 TS A S
SR B A0 R L TR Bk BE P I U (RS S B AN DT
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4-0-methylpaeoniflorin_qt
c4 b ; 2 oile mfl -
20-Hexadecanoylingenol 2 TNF: tumor necrosis factor; MAPK-1: mitogen
AIDS180907 activated protein kinase-1; MAPK-14: mitogen-
Anhydroicaritin
Asperglaucide activated protein kinase-14; IL-2: interleukin-2;
cmam:gg: IL-6: interleukin-6; TP53: cellular tumor anti-
Chrg;;z;:ﬁ gen p53; STATI: signal transducer and activator
Coumaroyltyramine of transcription 1; AKT1: RAC - alpha serine/
Deltoside . . . L .
Diosgenin threonine - protein kinase; RXRA: retinoic acid
Hi Han::::; receptor RXR-alpha; RELA: transcription factor
Isoimperatorin p65
Kadsurenone
Kaempferol Figure 6 Docking results of active compo-
Luteolin . . .
Marmesin nents with core targets of traditional Chi-
Pachypodol . . )
Paconidanin_qt nese medicine in the treatment of periodon-
Paeoniflorin_ 8 0n0
Phyllanthin tiis
Pipeciongminine B s AT AR 0 M
Suchilactone Ir SO R B R
Sugiol
XYLOSTOSIDINE

AKT1 IL-2 IL-6 MAPKIRELA RXRA STAT1 TNF TP53

a: Hippeastrine and AKT1 (BE=-8.5); b: Kaempferol and IL-2 (BE==5.1); ¢: Chrysoeriol and IL-6 (BE=-5.4); d: Asperglaucide and MAPK-1
(BE=-9.5); e: Luteolin and TNF (BE=-7.4); {: Phyllanthin and LELA (BE=—4.8); AKT1: RAC-alpha serine/threonine-protein kinase; IL-2: inter-
leukin-2; IL-6: interleukin-6; MAPK-1: mitogen-activated protein kinase-1; RELA: transcription factor p65; TNF: tumor necrosis factor

Figure 7 Docking results mode of active components with core targets of traditional Chinese medicine in the treatment of

periodontitis
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e i) A - AR MRS E M4 5 o S
v AR AR X /N3 AR A R AR E
P BRI

309 i

AW 5T 38 5 5 28 43 B i 22 4k I 4 WA AR
B AEIB T A B m v AP e I3 AR
ZRUAIRE (4 1 IR O 26 3 P S o e .
TR P B B AT R AR, TP B B R AP B Y
TV P A3 L R I A bk B TR LA A A 1 R b
PURAROR , B —Fh A R BUN T . S84
HAE RS MEMBTROEN . 4R
S5 B B TR R AR P TR R A R R
A E TG K LA PR T RE . I BEZIAR
TR R R RS e, Hh e e R
TR 1Y R FLIR - 72 HE LR [ poly (lactic-co-glycolic
acid) , PLGA | 322 AJ 41 i % b i K B2 R - e 43
AR AT RE R YT B RO AR S OF R B A A
R dpr oy Iy A PR Pra LAy
AR ISR R, 2y SR R R A O
¥ 926 4 D HSC-3 19 1T 7% RE ) 1 42 8 ik Joa 28 1 il -2
(matrix metallo proteinase-2, MMP-2) [#] P, M
U HA Y IAM I BT R BRI BT 4 T A 24 B
FHY S 2R F B o A A1 20 I S AR -2 (eyclooxy-
genase-2, COX-2) & 21k , 1M 4 1H K — REL 59
X COX-2 Ml i) HAT IR G 5o 258 b, Bk 2y
Xof 2 JEL 955 114 1) 4% 5 A 5 ) B s A T, AT
DL b2y BoA s i I R (e, SR, ek (124
I U 25 24 68 X 2F TR 0 1 0T 5 4 18 20, o L
LT,

FEFE451 75 18 25 52 7 5 B9 ADME (0B=30,
DL=0.18) F1 “Lipinski” # ] (MW < 500, AlogP <5,
Hdon < 5 . Hace < 10) f32] ( 5 PR, 25 G i%h 25
02754, 1Y 25 A BRUAL 24 A 1V S o 4R I R AR
SCHRARTE 1A A58 o3 AT X B IE o T8 A 0 A
B 43 N PR Ry, 38 o 24 Hr 1L 23 1 (Kaempfer-
ol) 2 i 214 ( Diosgenin ) Fl 20-Hexadecanoylingenol
SIS VE R AAAE T 2480 24 DL B AL 258, AT
DIME N 2552 D7 VE T 28 P O B B iy o
B W S 25 S BUR BB 11 B 2 TR BE R AR L RE
B 2 F e e e A e ) by ik . COX-2 2 7E 2
R i TR A v S B A AR OF R e 2 R
BCE AN B R R AT WS ARGE , E e
I R R BT 32 AR 1 COX-2 ROk 14 /i 41

it 2% E2 & -1 (microsomal prostaglandin E synthase-
1, mPGES-1) , Il g 25 B 75 5 19 /N B2 1k T 4t
15 L 40 8 TP i) COX -2 Al mPGES-1"7' . #iF 58 %
B, L 23 Wt AR ) COX-2 i 3Rk, AT & #5471
RAEM™ . A WEFERYT, RECHTH 2R (Isoimpera-
torin ) H AT XUHE COX-2 38 £ 1E/5- g 4 5 Ml 400 il 7%
PET S AT ST B BRI 24 8 - T P A - T A A Y
2RI 22 0 W 2 T Ak 0 B eb e DU HR Ok 1R
THI5 2 N i AL ) 1 (prostaglandin-endoper-
oxide synthase , PTGS2) I i 7+ (L 46 4 1 B2 & 4R 4k
VRN BE 9 1 2% B | 1L 28 R0 B 1Y) 28 A 2 A
) S IRHTEA R A5, R, AT DA, DL b b2 iy
R 35 M B o3 ] R T A T o) S R R R A T R
H COX-2 By IR, IR0 2F A B e, AT A& 4536 )7
IF R IVE R

GO BT 45 SRR W, v 2552 J7 T HUK Jl 9
AT RES 50 T ORI A U2 72 R B h A
Yt 2R D AR A SRR RNA G 1145 . o
FELE AR, A2 R D] o R E e A i A S
ZF J& 0 4 A M v 2 G I ok S T Y R A Uk
Gei2oto ZF BRI o R R 2 GBI R B R R AR
B, e — M F RN O T o Al DU, SR AR
MRAE T 25 I )7 2F Rl B i A vh R iR 3 3
ZEMT . RNA SR 1A AR EL AR TR 72 Che-1,
AT 2 55 200 A 5T Y R 4 R RO AR RNA e 5t
RNA G0 11 5 Che-1 2 8] 19 AH H.AF 72 40 i 7Y
8 0 AR A TSN Hh R AR Y T AR Ak
L2 T BRI S i AR ) 2R A TR F R A ke
HOR DGR o BRI, AT DL A A 1 B i s
JeAE 2 E TR YT OF R i AR R R B
YEM . GO BRI R R, 52 MIBTER Sh 2
SYe4: R DAY A MG R B TR A y- TR
% (interferon gamma, IFNG) Fl TNF, 2 5 RNA R &
it 11 9 42 A 08 A B B A5 R A5 Y 1 1- o (-
poxia-inducible factor 1-alpha, HIF1A) A% K ¥4I &
2 #1 5 A F 2 (Nuclear factor erythroid 2-related fac-
tor 2, NFE21.2) . NOTCH1 . RBPJ, TP53 #l1 VEGFA
555 W 4 23 A0 2% n] R AL 2 Bt 2R R DAHED
FEP; B g AL AR B 1L 2 AR T TNF DL &
G HRAE 19 AC R 52 2 (Luteolin) /E I TNF 1 IFNG,
AT ] 45 48 A2 R D AE W8 G B 5 Ll 24 R R Y
EHUE AR T HIFIA S 8L R AR B R AL 2y
FVRIEE 10 25 B2 17V T TPS3 | Ll 245 FURI RS 19 25
BUSHVEHTT VEGFA, AT 55 RNA SR 11 119
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KEGG {5 5 3 i & 5 73 i 45 R K W, PI3K-Akt
{5525 1R R i 2, B H0 A I G 0t i -
3B (glycogen synthase kinase-3 beta, GSK3B) . N JiZ
A — %8 1t & & 1 (endothelial nitric oxide synthase,
eNOS) . Ifil ¥ € ¥3 #£ 25 F1 A (serum amyloid A pro-
tein, BAD) \IL-2 B fE T LI -4 , 5- WA R 3- U A1
AL BAAY  y VY ( phosphatidylinositol-4, 5-bisphos-
phate 3 - kinase catalytic subunit, gamma isoform,
PIK3CG) \RELA \VEGFA \IL-6 \RXRA | L% A f¢ /I
K A F 2% 1K 2 (vascular endothelial growth factor re-
ceptor 2, KDR) . #8 T35 [l Bel-2 (apoptosis regu-
lator Bel-2, BCL2) (AKT1 MAPK-1.TP53, Z fiitip
WK A B R o TS PI3K- Ak {5 5 5 S vk
KL 240 60 T 5 200 1) 9 78 SN Y SR A L 3 AT E ST
KW, PI3K-Akt {553 B AE HHPERL A M 5 & iy 2H 21
SNE P 3 PR 4R O AR B AR L IR ko
iR 75 (low intensity pulsed ultrasound , LIPUS) i F
SEFLE I/ BB RL A S0 28 JR 0 1 — R 1
IRYT e LIPUSTRYT Il PI3K-AKUNRF2 {55
P AR IV, DR 2F A R R W P R RS
Bl 40175 5 I F 1 (hypoxia-inducible factor 1, HIF-1)
{5 i f% 1Y FDR fie /)y, A0SR 48 I 35 et
o 25 HIF-1 5530 P& 00V 7E 98 A 46 1L-6 (1F-
NG .NOS2 NOS3,BCL2 . MAPK-1 . Ifil £I. 2 Jill % /ff 1
(heme oxygenase 1, HMOX1) AKT1 HIF1A .RELA |
PIK3CG R VEGFA . WFFEHIE , °F Ji 2 421 HIF-1
ik b, B F A LRIAME . S350, vl
O RSN B A AR R R T 2R
LU AR R 220 AR WETE Y 22 4 I 245 (&1 A
Gy TR EE A G WoR | L2 R S R AR
F AKTI Fil RELA; R E ZAEH F IL-2.1L-6.
MAPK-1 F1 RELA ; 111 24 %) 5 XU ( Kadsurenone ) , B
¥ BH 7 (Piperlonguminine) LA ER W
(Deltoside ) , H1+} ) Marmesin Fl Anhydroicaritin L)
K KU1 Cidilin AT % B 7258 ( Suchilactone )/
T4 H iR 57 /& RXRa (Retinoic acid receptor RXR-al-
pha, RXRA) o ] DAHEI , DL F v 245 52 07 19 1% P ik
43 AT RE i 5 PI3K-Akt Fl HIF-1 {5538 8% , 7F 1 T LA
AV TERE S, T IE BNE YT A R R A

5 o N 1 e o S B U € T ok 1 R L B4 AT
=07 N T UE T A 25 52 TR T A R B T L
) 2 A BT P R R VB 2 T fE
F9 45 J7 TN T, DI 2% 24 B S AL RV T O

AR IR YT
[ Author contributions] Li XS, Niu QL analyzed the data and wrote

the article. Zhao J revised the article. All authors read and approved the

final manuscript as submitted.

S % 3k

[1]  Michaud DS, Fu Z, Shi ], et al. Periodontal disease, tooth loss, and
cancer risk[J]. Epidemiol Rev, 2017, 39(1): 49-58. doi: 10.1093/
epirev/mxx006.

[2]  Matos LC, Machado JP, Monteiro FJ, et al. Understanding tradi-
tional Chinese medicine therapeutics: an overview of the basics
and clinical applications|J|. Healthcare (Basel), 2021, 9(3): 257.
doi: 10.3390/healthcare9030257.

[3]  Rajendiran M, Trivedi HM, Chen D, et al. Recent development of
active ingredients in mouthwashes and toothpastes for periodontal
diseases[J]. Molecules, 2021, 26(7): 2001. doi: 10.3390/mole-
cules26072001.

[4]  Chen P, Yao H, Yuan Q, et al. Discovery of the possible mecha-
nisms in kouyanqing granule for treatment of oral ulcers based on
network pharmacology[J]. BMC Complement Med Ther, 2020, 20
(1): 258. doi: 10.1186/s12906-020-03043-x.

[5]  Zhang Q, Li R, Peng W, et al. Identification of the active constitu-
ents and significant pathways of Guizhi-Shaoyao-Zhimu decoction
for the treatment of diabetes mellitus based on molecular docking
and network pharmacology[J]. Comb Chem High Throughput Screen,
2019,22(9): 584-598. doi: 10.2174/1386207322666191022101613.

[6]  Tiwari S, Shishodia SK, Shankar J. Docking analysis of hexanoic
acid and quercetin with seven domains of polyketide synthase A
provided insight into quercetin-mediated aflatoxin biosynthesis in-
hibition in Aspergillus flavus[]J]. 3 Biotech, 2019, 9(4): 149. doi:
10.1007/s13205-019-1675-y.

[7]  Ferreira LG, Dos Santos RN, Oliva G, et al. Molecular docking
and structure-based drug design strategies[J]. Molecules, 2015, 20
(7): 13384-13421. doi: 10.3390/molecules200713384.

(8] WRIAL M HE . PR 0 X 2 M b BP0 P 375 Bk L 5 e 4

Ji6L T BE 1) 52 R[], AR P P S 2% 42K, 2017, 35(2): 139-144.
doi: 10.7518/hxkq.2017.02.006.
Zhu C, Su LK. Effects of paeonol on the function of bone marrow-
derived macrophage from Porphyromonas gingivalis-induced mice
[J]. West Chin J Stomatol, 2017, 35(2): 139-144. doi: 10.7518/
hxkq.2017.02.006.

[9]  Zhang YZ. Analysis of medicinal composition and pharmacologi-
cal action of Chinese medicine honeysuckle[J]. IOP Conf Ser Ma-
ter Sci Eng, 2019, 569: 022030. doi: 10.1088/1757-899X/569/2/
022030.

[10] Nian SH, Li HJ, Liu EH, et al. Comparison of a-glucosidase inhib-
itory effect and bioactive constituents of Anemarrhenae Rhizoma
and Fibrous Roots[J]. ] Pharm Biomed Anal, 2017, 145: 195-202.
doi: 10.1016/j.jpba.2017.06.039.

(11 D7, RIS, ZakiE . RFLRR-FR 5 R SR W AE A B
RTINS F RSB BT YA, 2021, 29(3): 202-205.



- 474 -

b

OB &wAE 2022F7H $£30%5 F7#

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2022, Vol.30 No.7 = http://www.kqjbfz.com

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

doi: 10.12016/j.issn.2096-1456.2021.03.011.

Zhou FJ, He LB, Li JY. Application of poly(lactic-co-glycolic ac-
id) in the treatment of pulp diseases[J]. J Prev Treat Stomatol Dis,
2021, 29(3): 202-205. doi: 10.12016/j.issn.2096 - 1456.2021.03.
011.

Kim MJ, Sung H, Hong K. Effects of dioscoreae rhizoma (SanYak)
on peripheral neuropathy and its safety[J]. ] Pharmacopuncture,
2013, 16(3): 7-10. doi: 10.3831/KP1.2013.16.015.

Chien MH, Ying TH, Hsieh YS, et al. Dioscorea nipponica Maki-
no inhibits migration and invasion of human oral cancer HSC -3
cells by transcriptional inhibition of matrix metalloproteinase - 2
through modulation of CREB and AP -1 activity[J]. Food Chem
Toxicol, 2012, 50(3/4): 558-566. doi: 10.1016/j.fct.2011.12.016.
Xu J, Xq EQ, Liu HY, et al. Angelica sinensis attenuates inflam-
matory reaction in experimental rat models having spinal cord inju-
ry[J]. Int J Clin Exp Pathol, 2015, 8(6): 6779-6785.

Lv JL, Zhang LB, Guo LM. Phthalide dimers from Angelica sinen-
sis and their COX-2 inhibition activity[]J]. Fitoterapia, 2018, 129:
102-107. doi: 10.1016/}.fitote.2018.06.016.

Zhu C, Ji Y, Liu S, et al. Follicle-stimulating hormone enhances al-
veolar bone resorption via upregulation of cyclooxygenase - 2[J].
Am ] Transl Res, 2016, 8(9): 3861-3871.

Tsukayama I, Mega T, Hojo N, et al. Diosgenin suppresses COX-2
and mPGES-1 via GR and improves LPS-induced liver injury in
mouse[J]. Prostaglandins Other Lipid Mediat, 2021, 156: 106580.
doi: 10.1016/j.prostaglandins.2021.106580.

Lee CJ, Moon SJ, Jeong JH, et al. Kaempferol targeting on the fi-
broblast growth factor receptor 3-ribosomal S6 kinase 2 signaling
axis prevents the development of rheumatoid arthritis|J]. Cell
Death Dis, 2018, 9(3): 401. doi: 10.1038/541419-018-0433-0.
Moon TC, Jin MH, Son JK, et al. The effects of isoimperatorin iso-
lated from Agelicae dahuricae on cyclooxygenase-2 and 5-lipoxy-
genase in mouse bone marrow-derived mast cells[J]. Arch Pharm

Res, 2008, 31(2): 210-215. doi: 10.1007/s12272-001-1143-0.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

De Filippis A, Fiorentino M, Guida L, et al. Vitamin D reduces
the inflammatory response by Porphyromonas gingivalis infection
by modulating human B-defensin-3 in human gingival epithelium
and periodontal ligament cells[J]. Int Immunopharmacol, 2017,
47:106-117. doi: 10.1016/j.intimp.2017.03.021.

Sano K, Gotoh M, Dodo K, et al. Age-related changes in cyclic
phosphatidic acid-induced hyaluronic acid synthesis in human fi-
broblasts[J]. Hum Cell, 2018, 31(1): 72-77. doi: 10.1007/s13577-
017-0185-7.

Makkawi H, Hoch S, Burns E, et al. Porphyromonas gingivalis
stimulates TLR2-PI3K signaling to escape immune clearance and
induce bone resorption independently of MyD88|[J]. Front Cell In-
fect Microbiol, 2017, 7: 359. doi: 10.3389/fcimb.2017.00359.

Lin P, Niimi H, Ohsugi Y, et al. Application of ligature-induced
periodontitis in mice to explore the molecular mechanism of peri-
odontal disease[J]. Int J Mol Sei, 2021, 22(16): 8900. doi: 10.3390/
ijms22168900.

Ng KT, Li JP, Ng KM, et al. Expression of hypoxia-inducible factor-
la in human periodontal tissue[J]. J Periodontol, 2011, 82(1): 136-
141. doi: 10.1902/jop.2010.100100.

Zc S, Zhou W, Shu R, et al. Hypoxia induces apoptosis and au-
tophagic cell death in human periodontal ligament cells through
HIF-1a pathway[J]. Cell Prolif, 2012, 45(3): 239-248. doi: 10.1111/
j.1365-2184.2012.00810.x.

Afacan B, Oztiirk VO, Pagali C, et al. Gingival crevicular fluid and
salivary HIF-1a, VEGF, and TNF-a levels in periodontal health
and disease[J]. J Periodontol, 2019, 90(7): 788-797. doi: 10.1002/
JPER.18-0412.

(58 BA&RE)

ST [E]

@
m 5 3
2 a5 R



