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Abstract: Objective To investigate the possible pharmacodynamic components, targets and mechanisms of Xipayi Mouth Rinse in
the treatment of diabetic foot ulcer (DFU). Methods Forty male SD rats were selected and given intragastric administration of high —
fat emulsion (0.6 mL/ 100 g,once a day for 30 d),and then they were intraperitoneal injection of 1% streptozotocin (60 mg/ kg,
once a day for 3 d),and then their foot skin was corroded by saturated sodium hydroxide solution to establish the DFU model
rats. A total of 26 successfully modeled rats were randomly divided into the model group and the administration group,with 13 rats
in each group. Another 10 rats were selected as the blank group. The area of ulcer was measured and the inhibition rate of ulcer
was calculated after 1,7 and 15 d of administration. The content of serum epidermal growth factor (EGF) was detected by the
enzyme — linked immunosorbent assay (ELISA). The morphology of ulcer tissue was observed under microscope. The active
components and action targets of Xipayi Mouth Rinse were obtained by literature retrieval and Traditional Chinese Medicine
Systematic Pharmacology Database and Analysis Platform (TCMSP), and DFU - related targets and drug — disease intersection
targets were obtained by the Genecards,DrugBank,Online Mendelian Inheritance in Man (OMIM) and Therapeutic Target Database
(TTD) to construct a "component — target” network, topological graph of protein — protein interaction (PPI) network. Gene Ontology
(GO) function enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were carried out.
The key components were verified by molecular docking with the key targets. Results On the 7th and 15th day of administration,
the area of ulcer in the administration group was significantly smaller than that in the model group (P < 0.05),and the inhibition
rate of ulcer in the administration group was 58.38% on the 15th day of administration. Compared with those in the model group,

the content of EGF in the administration group significantly increased (P < 0.05),the hair follicle regeneration and adipocyte
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proliferation were observed in the administration group. There were six possible active components of Xipayi Mouth Rinse in the
treatment of DFU, mainly including ellagic acid, gallic acid, methyl gallate, etc. PPl network included 29 intersection targets,with an
average Degree of 9.66. Nine central nodes were obtained, mainly including TP53, VEGFA, CASP3, etc. Enrichment analysis showed
that the target of Xipayi Mouth Rinse in the treatment of DFU mainly participated in the NF — kB and PI3K - Akt and other
signaling pathways. The binding energies of key components and key targets were less than O kcal/ mol. Conclusion Xipayi Mouth

Rinse has a certain inhibitory effect on DFU, which may be realized through the combined action of multiple components, multiple

targets and multiple pathways.
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Tab.2 Comparison of ulcer area of rats after administration
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E.HEAMLE,P < 0.05,

Note: Compared with those in the model group, P < 0.05.
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Fig. 1 Histopathological observation of rats (HE,x 200)

R3 AMKRERBUZNS REBRYE

Tab.3 Chemical composition and number of targets of Xipayi
Mouth Rinse

TCMSP ID 15 B4 0B(%) *bi
MOL000513 KA 8 (Gallic acid) 31.69 15
MOL001002  #4&8 (Ellagic acid) 43.06 20
MOL000569 18 A% AF B2 (Digallic acid) 61.85 3
MOL001906 & A& -F 8 T & (Methyl gallate)  30.91 5
MOL000359 B - 4% Bi(B - sitosterol) 36.91 3
MOLO001807 T &8 (Cedar acid) 47.78 3
MOL001907 & &8 LA (Progallin A) 25.61 5

F4 FIAKREERE - DFU LS
Tab.4 Intersection targets of Xipayi Mouth Rinse — DFU

A5 Y5 A5 Y5, A5 R
1 PTGS1 11 VEGFA 21 AKR1B1
2 PTGS2 12 CDKNIA 22 ADRAI1B
3 ADRA2A 13 MMP2 23 TOP2A
4 MAOB 14 MMP9 24 HSP90AAT1
5 GRIA2 15 NFKBIA 25 CASP9
6 ADRB2 16 PTGS1 26 CASP3
7 MAOA 17 PTGS2 27 TP53
8 ESR1 18 ADRA2A 28 FASN
9 AR 19 MAOB 29 FASLG
10 RELA 20 GRIA2
2.2.2 WH#

R — BT R4 20 SRR S T AN TR P
VCRE)m , e &A% 2 6 D BAHT DFUAE R BTG PE ALY , 7

B2 FERKREERE - DFU “M 4 - $85" M %
Fig. 2 "Component — Target” network of Xipayi Mouth Rinse - DFU
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Fig.3 PPI topological graph
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Fig. 4 Visualization analysis of GO function enrichment of
Xipayi Mouth Rinse - DFU
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Fig.5 Visualization analysis of KEGG pathway enrichment of
Xipayi Mouth Rinse - DFU

2.2.4 T XE
BRAERR BB TR B 1R R 20505 A e
JEL(TPS3) 48 A B A KT ACGVEGFA) CEBEEIREE
HiE — 3(CASP3) BEAT/> TXHE, S A HEE/NT 0 keal / mol.
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Tab. 6 Results of molecular docking between key components

and key targets

TCMSP ID ek ZAk  PDB%F  Z4#k(keal / mol)

MOLO001002 % .85 TP53 1A1U -6.6
(Ellagic acid) ~ VEGFA  1BJ1 -8.0

CASP3  IGFW -7.2

MOLO000513 %A F 8 TP53 1A1U -4.5
(Gallicacid) ~ VEGFA  1BJ1 -6.1

CASP3  IGFW -5.3

MOL001906 & &FE &  TP53 1A1U -4.4
(Methyl gallate) VEGFA  1BJ1 -59

CASP3  IGFW -5.1
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Ellsgic acid-CASP3

A. $RJLE: - TP53  B. ¥LB - VEGFA  C. ¥ 7LER — CASP3
6 BIER - 0BRSS TS EE
A. Ellagic acid=TP53 B. Ellagic acid=VEGFA C. Ellagic acid -~ CASP3
Fig. 6 Molecular docking structure of ellagic acid — key targets
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Gallic acid-CASP3
C
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A. Gallic acid - TP53 B. Gallic acid - VEGFA C. Gallic acid - CASP3

Fig.7 Molecular docking structure of gallic acid — key targets
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S Methyl gallate-CASP3

A ERFERTE - TPS3 B. XRFETE - VEGFA
C. ZRETBFE - CASP3
8 BETFEEEE - ZOERNS FIELEHRE
A. Methyl gallate = TP53 B. Methyl gallate = VEGFA C. Methyl gallate -
CASP3
Fig. 8 Molecular docking structure of methyl gallate —key targets
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