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Abstract: Objective To explore the mechanism of Liushen Gel (7S#1#f%) in treatment of acne based on network pharmacology
and animal experiments. Methods The active ingredients and targets of Liushen Gel were screened by network pharmacology, and
the protein interaction network between the active ingredient targets and acne disease targets was analyzed by String database. Gene
ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis of targets of Liushen
Gel for acne treatment were conducted by DAVID database. The rat model of acne was established by intradermal injection of

Propionibacterium acnes and external application of oleic acid. The effects of Liushen Gel on the appearance, pathological changes,
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and levels of inflammatory factors in ear tissue of rats were investigated. Western blotting was used to detect the expressions of Toll-
like receptor 2 (TLR2)/p38/nuclear factor-kB (NF-kB) pathway related proteins in ear tissue of rats, and immunofluorescence was used
to detect the expression of NF-kB p65 in ear tissue of rats. Results A total of 27 active ingredients from Liushen Gel, 831 drug targets,
120 acne targets and 41 cross targets of active ingredients and diseases were obtained. The main ingredients of Liushen Gel in the
treatment of acne were muscone, cholesterol, campesterol, cholalic acid and morphine, the core targets were tumor necrosis factor
(TNF), interleukin-1p (IL-1B), leptin (LEP), TLR4 and CXC chemokine ligand 8 (CXCL3S), the key signal pathways may included IL-
17 signaling pathway, TLR signaling pathway, NOD like receptor signaling pathway, C-type lectin receptor signaling pathway, TNF
signaling pathway and NF-«B signaling pathway, etc. The animal experiment results showed that Liushen Gel could significantly
alleviate the symptoms of acne in ear of rats, reduce the degree of ear swelling, significantly inhibit the levels of TNF-a, IL-1p, IL-6,
IL-8, IL-17, IL-23 and matrix metalloproteinase 9 (MMP9) in ear tissue (P < 0.001), significantly reduce the expression levels of
TLR2, p38 and p-NF-kB p65 proteins in acne tissue (P < 0.01, 0.001). Conclusion Liushen Gel could treat acne by inhibiting the
activation of TLR2/p38/NF-«B signaling pathway, reducing the secretion of inflammatory factors and alleviating the inflammatory
response of acne model rats.

Key words: acne; Liushen Gel; inflammatory factors; Toll-like receptor 2; p38; nuclear factor-kB; muscone; cholesterol; campesterol;

cholalic acid; morphine
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Fig.1 Venn of targets of Liushen Gel in treatment of acne
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Fig. 2 “Active ingredient-target” network
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Fig.3 PPI network (A) of potential targets for Liushen Gel in treatment of acne and top 20 important targets (B)
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Fig. 4 GO function (A) and KEGG pathway (B) enrichment analysis of targets of Liushen Gel in treatment of acne
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In figure B, turquoise arrow represents stratum corneum, light blue arrow represents epidermis, dark blue arrow represents sebaceous glands, and yellow
arrow indicates hair follicles; "P<0.05 *P<0.01 P <0.001 vs control group; *P<0.05 *P<0.01 *#P<0.001 vs model group, same as Fig. 6.

5 FNEERMEBRAXEERMII (A ERMEARELHE B). BEHEE (O MEARAKMEETFKE (D) BFME
(X+ts,n=28)
Fig. 5 Effects of Liushen Gel on ear appearance (A), histopathological changes (B), ear thickness (C) and levels of

inflammatory factors in ear tissue (D) of acne model rats (X +s,n=38)

p-NF-«B p65 fl p38 HEARKKTRETE (P<  BEhEME T B NFKB p65 17 ik & &
0.05. 0.001); SR LLEL, APERARNREN 80, HEarxANBer, SHEAHEIE, 7Sk
21 TLR2. p-NF-kB p65 Ml p38 TR IR /K T RAMYE A BRI E L NF-«B p65 £ IR Sk
B (P<<0.01.0.001), 4 A BRFLE 4L TLR2 Al p38 /b, HIHIEINH T NF-«B p65 #M AL, £ /NHf
EALRIEKT- B3 K (P<0.05. 0.001). & 6-  BERATEL T TLR {5 5@ 5. NF«B 15 518
B fivR, XTHEZL NF-B p65 B ARG RRAD, £ RITEE, 5ME 22N gs R —3.
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p-NF-kB p65 | "

GAPDH 3.6X10%
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4 A TRILE
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TLR2 p-NF-kB p65 p38

W 6.5 <10 X HE

3.6X104 el

DAPI NF-kB p65 Merge

A-Western blotting Al &2 K i H-4H 41 TLR2. p-NF-xkB p65 # p38 & K IA; B-H2 58 Al & 2 K i H-BZH 28 NF-xB p65 ik (X400).
A-expressions of TLR2, p-NF-«kB p65 and p38 proteins in ear tissues of rats in each group detected by Western blotting; B-NF-kB p65 expression in ear

tissues of rats in each group detected by immunofluorescence (x 400).

6 FNHER SRR A FRE SR4A4N TLR2/p38/NF-kB {5 SiB AU (X£s,n=28)
Fig. 6 Effect of Liushen Gel on TLR2/p38/NF-kB signaling pathway in ear tissues of acne model rats (X +s,n=38)
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