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i RN, MiBT IL-1p. TNF-o fl IL-6 /KF & 4% (P<<0.05. 0.01), BZHZ Akt. PI3K. JAK2 fil STAT3 & [ (kR
WA LR T (P<0.05. 0.01). £51% k&% &7 AL AT BEIE L N I PI3K/Akt Al JAK2/STAT3 5 S5l BRAH G R A 3RIL, 410
il 9 RE AN MAR IR, AT R RS STP MIFER

KHRIR): KESETIEAL: MARYEERER KA W23, BEAREEULRE-3- e/ & B s B (5 5183 Janus 8 2/15 51 S A5
SKBUE R TE S 3 R

FESES: R285.5 XEkFRERE: A NERS: 0253 - 2670(2023)06 - 1860 - 10

DOI: 10.7501/5.issn.0253-2670.2023.06.018

Mechanism of Mailuo Shutong Pills in treatment of superficial thrombophlebitis
based on network pharmacology and experimental verification in vivo

CAO Ning-ning', LI Shi-rong?, WANG Qing-guo!, WANG Wei?, SUN Cheng-hong?, YAO Jing-chun?, ZHANG

Gui-min?, XIAO Xue-feng'

1. School of Chinese Materia Medica, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

2. New Drug Pharmacology Center of Lunan Pharmaceutical Group Co., Ltd., Linyi 276000, China

3. State Key Laboratory of Generic Manufacture Technology of Chinese Traditional Medicine, Lunan Pharmaceutical Group Co.,
Ltd., Linyi 276000, China

Abstract: Objective To explore the mechanism of Mailuo Shutong Pills (fik£% &7 8 #, MLSTW) in treatment of superficial

thrombophlebitis (STP) based on combination of network pharmacology and animal experimental validation in vivo. Methods Drug
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targets of MLSTW and targets related to STP were screened from disease and drug related database, and key targets were screened
according to topological eigenvalues. Gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis were performed. The Japanese white rabbits were randomly divided into control group, model group, diosmin
(0.168 g/kg) group and MLSTW low-, medium-, high-dose (0.56, 1.68, 5.04 g/kg) groups. Except for control group, the rabbit model
of STP was established by injecting 20% mannitol into bilateral auricular vein in other groups. At the same time, the treated groups
were ig drugs for 14 d. Hematoxylin-eosin (HE) staining was used to observe the pathological changes of rabbit ear tissues; ELISA
was used to detect the levels of interleukin-1 (IL-1p), tumor necrosis factor-a (TNF-a) and IL-6 in serum; Western blotting was used
to detect the expressions of protein kinase B (Akt), phosphatidylin-ositol-3-kinase (PI3K), Janus kinase 2 (JAK2), signal transducer
and activator of transcription 3 (STAT3) proteins and phosphorylation levels in rabbit ear tissues. Results A total of 1112 compounds
targets of MLSTP, 837 STP disease targets, 84 common targets and 31 key targets were obtained. Enrichment analysis showed that the
key targets were mainly involved in biological processes such as positive regulation of smooth muscle cell proliferation, positive
regulation of inflammatory response, positive regulation of apoptotic process, as well as PI3K/Akt signaling pathway, JAK/STAT
signaling pathway. /n vivo experiment results showed that pathological damage of rabbit ear tissues in MLSTW group was significantly
improved, levels of IL-1B, TNF-a, IL-6 in serum of rabbits were significantly decreased (P < 0.05, 0.01), phosphorylation levels of
Akt, PI3K, JAK2 and STATS3 in rabbit ear tissues were significantly reduced (P < 0.05, 0.01). Conclusion MLSTP can play an anti-
STP role by down-regulating the expressions of PI3K/Akt and JAK2/STAT3 signaling pathway related proteins, inhibiting
inflammation and thrombosis.

Key words: Mailuo Shutong Pills; superficial thrombophlebitis; network pharmacology; phosphatidylin-ositol-3-kinase/protein kinase

B signaling pathway; Janus kinase 2/signal transducer and activator of transcription 3 signaling pathway
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Mailuoshutong Pills and STP
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Table 1 Topological parameter information of core targets of Mailuo Shutong Pills in treatment of STP

G5 o BE O AHebott hOBSEE | w5 Beods EE Afrbott POBSIE
1 TNF 62 0.797 980 736.075 7 17 SERPINEI 35 0.617 188 69.222 8
2 VEGFA 58 0.782 178 498.956 5 18 ACE 30 0.603 053 164.923 5
3 AKT 55 0.759 615 514.126 7 19 JAK2 30 0.603 053 69.113 9
4 ALB 54 0.745 283 387.3155 20 PLG 31 0.593 985 37.378 0
5 STAT3 49 0.692 982 216.191 0 21 REN 28 0.593 985 57.553 8
6 TLR4 47 0.692 982 220.982 8 22 MPO 29 0.585 185 25.228 4
7 MMP9 44 0.669 492 101.5390 23 F2 26 0.585 185 63.707 4
8 CASP3 39 0.652 893 161.049 3 24 PDGFRB 25 0.576 642 23.088 6
9 1IL2 41 0.647 541 160.433 0 25 F3 24 0.564 286 18.518 8

10 ICAM1 41 0.647 541 76.020 5 26 JAK1 23 0.564 286 31.8122
11 PTGS2 37 0.642 276 122.467 6 27 TLRY 22 0.556 338 17.2950
12 MMP2 38 0.637 097 63.438 5 28 PIK3R1 24 0.552 448 128.309 5
13 KDR 37 0.637 097 86.210 3 29 NLRP3 20 0.548 611 15.036 3
14 MTOR 34 0.632 000 200.423 7 30 PIK3CA 22 0.544 828 73.736 6
15 HRAS 36 0.626 984 170.374 2 31 CCR5 21 0.544 828 16.407 8
16 PPARG 34 0.622 047 99.089 8

(molecular functions, MF), 4% P {E 73 A& BUET 10
AT AL AL EE, DL 3. BP FHEW P VLA
MOBGFA ) IR AR . SORE OV IR TR
W5, CC 2 KANMAMX 8. oA FR . 48
MIRREE, MF 3294 & PI3K 45 & B A IR 45 A
PR ER S TS RIS &7 18 ALbT STP & 2 EAEH
45 R

KEGG 1@ & £ h R 118 KAHKES
% (P<0.05), R4 P AR/ B RIS i/ EHE 44 A

20 5 iR AL WA 4, Hrh A dE JAK/STAT,
PI3K/Akt 2 5% FERAEAH (T Sl , I By U1 )
A ko AE AL . L N AR KR P (vascular
endothelial growth factor, VEGF) 2 %% 51 &
IS SEEE, 5 FIIEAC S 5@, 7 FmEEAH
KAF T, 4 FHAMES 5@ . HT STP FIkAEK
& 5 ZAEMIMARZ VAR, B, ASHE i KEGG 15
S EESITERT 2 FRIEAAZ S 2
25 M VEBR AR AT S B AT SR AT .
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Fig. 3 GO function enrichment analysis of core targets of Mailuo Shutong Pills in treatment of STP
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Fig. 4 KEGG pathway enrichment analysis of core targets

of Mailuo Shutong Pills in treatment of STP
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Fig.5 Effect of Mailuo Shutong Pills on histopathological changes of ear tissues in STP rabbits (HE)
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Fig. 6 Effect of Mailuo Shutong Pills on levels of inflammatory factors in serum of STP rabbits (X + s, n =6)
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Fig. 7 Effect of Mailuo Shutong Pills on expressions of PI3K/Akt and JAK2/STAT3 signaling pathway-related proteins in ear

tissues of STP rabbits (X £ s, n=06)
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