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validation. Methods Retrieving the China National Knowledge Infrastructure, Wanfang Database, VIP Database, and the Chinese
Pharmacopoeia and established the Chinese patent medicine database on the treatment of DFU. The medication frequency, properties and
meridian tropism were analyzed by using the Traditional Chinese Medicine Inheritance Assisted Platform. The core TCMs for treating
DFU were screened based on association rules and cluster analysis. The active ingredients in the core TCMs and their corresponding targets
for DFU were subsequently retrieved and identified. The network relationship among the common targets was constructed and the core
targets were screened, the gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analyses were
conducted. The binding affinity and stability between core targets and their corresponding active ingredients were predicted and evaluated
using molecular docking and dynamics simulations. CCK8 method was used to evaluate the effects of active ingredients on cell
proliferation. The quantitative polymerase chain reaction (QPCR) was used to detect the effects of baicalin on tumor necrosis factor-o
(TNF-a), and luteolin on phosphatidylinositol-3-hydroxykinase (P/3K), protein kinase B1 (4K7T) transcription levels; Western blotting
was used to exam the effects of luteolin on PI3K and AKT protein phosphorylation level. The DFU rat model was established to evaluated
the wound healing effects of baicalin or luteolin with gastric infusion. Results A total of 108 Chinese patent medicines were selected,
involving 180 TCMs. Among them, the most frequently medicines were cold-natured and sweet-flavored and the main meridians were
liver and spleen. Five novel drug combinations for treating DFU were identified by clustering analysis. Further screening results showed
that, Danggui (Angelicae Sinensis Radix), Huangqi (4stragali Radix), Bingpian (Borneolum), Danshen (Salviae Miltiorrhizae Radix et
Rhizoma) were the core TCMs, and their main active ingredients were luteolin, baicalin, and quercetin. The corresponding core therapeutic
targets included TNF-a, AKT1, and the mechanisms involved signaling pathways such as PI3K-AKT, TNF and mitogen activated protein
kinases (MAPK). The molecular docking and dynamics simulations showed that luteolin and baicalin exhibited higher binding affinity and
stability with AKT1 and TNF-a, respectively. The cell experiments showed that baicalin reduced the expression of lipopolysaccharide-
activated TNF-a transcription in a dose-dependent manner. The transcription levels and protein phosphorylation levels of PI3K and AKT1
were significantly increased after luteolin treatment. Compared with the model group, intragastric administration of baicalin and luteolin
can significantly promote wound healing in DFU model rats. Conclusion The core TCMs screened for DFU treatment were Angelicae
Sinensis Radix, Astragali Radix, Borneolum, and Salviae Miltiorrhizae Radix et Rhizoma, which mainly played the role of clearing heat
and detoxifying, supplementing ¢i and relieving pain luteolin and baicalin, as the core active ingredients, which exerted therapeutic effect
by acting on PI3K, AKT1 and TNF-a pathway targets.

Key words: Chinese patent medicine; diabetic foot ulcers; network pharmacology; Angelicae Sinensis Radix; Astragali Radix;

Borneolum; Salviae Miltiorrhizae Radix et Rhizoma; luteolin; baicalin
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) CCKS8 ¥, W8 2h. FNEETAL gl
HANZ) FOXTEAE CAINZi4) . 1EREARY 450 nm
PR TR (L), HEAEAAER.
YIPAFE R = (A s— A s)/(A —A s1)
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Table 2 Distribution of high-frequency traditional Chinese medicines (frequency > 10 times)

s iz AR AR/ % 75 iz BIR AR /%
1 EVE| 25 3.63 10 N 13 1.89
2 O 25 3.63 11 HE 13 1.89
3 UK 22 3.19 12 SHRAE 13 1.89
4 VAR 19 2.76 13 JI= 12 1.74
5 = 17 2.47 14 Hh#E 11 1.60
6 AN 15 2.18 15 I 10 1.45
7 i3] 15 2.18 16 S 10 1.45
8 A 14 2.03 17 7K 10 1.45
9 =+ 14 2.03 18 g 10 1.45

IS Tk A%
ES 3
270 197
# it %
10 15
117
222
Ik F 73 H

B1 M. AR, PRZERHHEEE

Fig. 1 Radar maps of frequency distribution of four natures, five flavors and meridian tropism
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2.2 *UL#iAST DFU #LEIRF R
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Table 3 Frequency analysis of four natures and five Table 4 Frequency analysis of meridian tropism of TCMs
flavors of TCMs in prescription in prescription
s Bk SZMe O BB Hi BiR% HE BUR  E% e PR BRI/ %
3 270 42.58 + 312 3291 2 346 20.96 PN 7E 91 5.51
I 222 35.01 5 311 32.80 weE s os 1709 1 B %% 0 242
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U7 1845 ¥ 197 2078 iz 231 1400 | A% 22 133
U 15 2.36 i 94 9.91 Hee o 192 11.63 | =& 13 0.78
# 10 1.57 7% 34 3.58 B 122 739 | AL 5 0.30
o > o

2 TR RELA N AT S A

Fig. 2 Visual analysis of association rules of TCMs in prescription
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Table 5 Cluster analysis of core TCMs combination

Fe 5 RV cREs BIK
1 W2 -G HE- 15 - 3 45
2 UKy - 3L A - I35 - 1 - 249K 3 39
3 =B R A - B A - UK - e 11
4 HER-1B A B - K- AL B -0k 7
5 AF- -T2 - 6

% TCMSP Al SymMap £ ¥ 22 i 16 13 B A% O 239015
PER S, ForP 0 22 AN B 36 AN UK A 28 A
P12 86 A, GHZHE G 145 MEMERY - FE
PR S N SwissTargetPrediction U4 7 HH A R 1S
BIHAE R B, FEEILEE] 1030 M.
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The diamond represents all disease targets of core TCMs; The square represents active ingredients of core TCMs (purple, green, orange and pink represent

active ingredients of Borneolum, Salviae Miltiorrhizae Radix et Rhizoma, Astragali Radix and Angelicae Sinensis Radix respectively); The circle represents

common active ingredients of core TCMs.

3 “RLHY-EERS-EREST MY

Fig. 3 Network of “core TCMs-active components-action targets”

E1E

33

5 ; ek 6
Bl R AL 5 -
39
204 35
1% VKA

B4 “RUAYEERSMERESR-DFUSER” Venn [E
Fig. 4 Venn diagram of “action targets of active
ingredients in core TCMs-DFU targets”

1A B (estrogen receptor beta, ESR2). &K H %2 FR
FREIESZ & 1 B (protein tyrosine phosphatase non-
receptor type 1, PTPN1) FIEEH L 5 5% 1 F i
B (aldo-keto reductase family 1 member, BAKRIB1).
YRS A R R IR RBR RS
F bR E PR R AR P B DFU AH G HE AL F N
Cytoscape B fFH%E PPT %S (K 6). ik EIHE%
i 8 ML, B TNF. A4/ %-6 (interleukin-
6, IL-6). AKT1. ¥ NEAEKET A (vascular
endothelial growth factor A, VEGFA) 2§, G HAEN
KPR AT N — 2.

225 GO fl KEGG ##H#7 i@l DAVID %
FEEAT GO DR s &40, WoE P<0.05, HLifikss
772 M5 H, b BP K OEH 5654, CC &R
& H 68 1, MF BE5H 1394 (B 7). #% P1H
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