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Study on Network Pharmacology Mechanism of Liangfu Pills in the Treatment of Gastric Ulcer
WEI Qing', LIANG Shanshan', JIANG Shanshan', WEI Na’ (1. College of Pharmacy, Guizhou University of
TCM, Guiyang 550025, China; 2. College of Pharmacy, Hainan Medical University, Haikou 570100, China)

ABSTRACT OBJECTIVE: To study the mechanism of Liangfu pills in the treatment of gastric ulcer. METHODS: Based on
network pharmacology, the active ingredients, targets and gastric ulcer related targets of Liangfu pill were screened by searching
TCMSP, GeneCards, OMIM and DisGeNET databases, and the common targets of Liangfu pill and gastric ulcer were screened by
Venny 2.1 software. The protein interaction network of Liangfu pill in the treatment of gastric ulcer was constructed by STRING
database. Cytoscape 3.7.2 software was used to construct topological analysis of the network.The function of GO and the enrichment
of KEGG pathway were analyzed by DAVID database. Active component-gastric ulcer target-KEGG pathway network was
constructed for Liangfu pill. In animal experiment, mice were randomly divided into blank group, model group, ranitidine group
(positive control, 39 mg/kg) , Liangfu pill low-, medium- and high- dose groups (0.78, 1.56, 3.12 g/kg) , and were given
corresponding drugs intragastrically, once a day, for consecutive 7 days. After last administration, except for blank group, the
other groups were given absolute ethanol (0.01 mL/g) intragastrically to induce the gastric ulcer model. After modeling, the
pathological changes of gastric tissue were observed and the gastric ulcer index was calculated; the expression of TP53, c-Jun, p38
MAPK, Akt, p-Akt and TNF-a protein in gastric tissues of mice were detected. RESULTS: A total of 9 active ingredients
(i.g. isorhamnetin, p-gsterol, kaempferol) and 166 common targets were screened in Liangfu pills. Liangfu pill can treat gastric
ulcer through GO functions such as cell response to chemical stimulation, protein binding and extracellular space, and KEGG

pathways such as cancer signaling pathway, hepatitis B,
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prostate. The results of animal experiments showed that
compared with model group, Liangfu pills could significantly

reduce the pathological changes of gastric tissue and gastric

0851-88308060.. E-mail:997845460@qq.com ulcer index, as well as the protein expression of TP53,
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H, E-mail: weina-0613@163.com 0.01). CONCLUSIONS: The 9 active components and 166
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targets of Liangfu pill were screened out. Liangfu pill can inhibit the expression of inflammatory factors by inhibiting MAPK, NF-«

B, TNF and PI3K/Akt signaling pathway, and thus play an important role in improving gastric ulcer.
KEYWORDS Liangfu pills; Network pharmacology; Gastric ulcer; Mechanism; Mice
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x1 RMAEBEERDER
Tab 1 Active ingredients of Liangfu pills

e iR 0B, % DL
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SR 4960 031
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fitH: % (Quercetin) FR%E A 46.43 0.28
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Fig 1 Venn diagram of common targets of active in-

gredients of Liangfu pills and gastric ulcer
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Fig 2 PPI network plot of Liangfu pills in the treat-

ment of gastric ulcer
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Fig 3 Enrichment map of GO function of Liangfu
pills in the treatment of gastric ulcer
®2 RMABRTBERBHKEGGERERSNER
Tab 2 Results of KEGG pathway enrichment analysis
of Liangfu pills in the treatment of gastric ulcer

D AR sl P

hsa05200 JRAE (5B (Pathway in cancer) 50 10x10™
hsa03161  CTIRFAR (Hepatits B) Moo S
hsa05219 HE 5 (Bladder cancer) 18 96x107™
hsa05212 B (Pancreatic cancer) 20 42x107™"
ha04668  TNFR T (Pathway in TNF) u 55x107"
hsal5215 TG (Prostate cancer) 21 12x107
hsal5145 g ”ﬁmﬁ(Toxop]mmsis) 2 6.6x107"
hsa05142 A R A 1O | Chagas disease (American trypanosomiasis)] 0 LIx107™"
ha05205  FEAER A BB (Proteoglycans in cancer) 2 25x107"
hsa(5222 NG (Smuall cell lung cancer) 18 49x107°
hsa05223 JENA I (Non-small cel lung cancer) 15 58x107"
hsa05140 S Leishmaniasi) 16 64x107"
ha04620  Toll B 5354 Toll-ike receptor signaling pathway) 19 79x10°7"
ha03166  HTLV-IKI(HTLV-L infection) 7190
hsa05210 0% Colorectal cancer) 16 28x10™"
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Note: rhombus means A. officinarum and C. rotundus; circle means
active components of Liangfu pill in the treatment of gastric ulcer; trian-
gle means target of Liangfu pill in the treatment of gastric ulcer; square

means KEGG pathway of Liangfu pill in the treatment of gastric ulcer
4 RMATEMER -8 RHES-KEGG 8 H M4 E
Fig 4 The network of Active ingredient of Liangfu
pills-gastric ulcer target-KEGG pathway
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Fig 5 Results of observation of gastric tissue in mice
of each group
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®3 BHMNRBRBEBHVESER (xLs,n=10)
Tab 3 Determination results of gastric ulcer index in

mice of each group(xts,n=10)

ik vzt ik vzt
falst| RIHUEATE 10984529
) 23151687 R4 12981683
EAE! 998+229" IR 4L 158551

T A A iR, T P<0.05, " " P<0.01; SHBY HE, P<
0.05,7P<<0.01

Note: vs. control group, *P<<0.05, * * P<<0.01; vs. model group,
"P<<0.05,7P<<0.01
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Fig 6 Electrophoretogram of protein expression of
TP53, c-Jun, p38 MAPK, Akt, p-Akt and
TNF-a in gastric tissues of mice in each group
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F4 FHMNRBHL P TP53. c-Jun, p38 MAPK,
Akt p-Akt F1 TNF-o ZFE A RiZK FHNELE R
(x*s,n=10)

Tab 4 Protein expression of TP53,

MAPK, Akt, p-Akt and TNF-a in gastric tis-

sues of mice in each group(x£s,n=10)

c-Jun, p38

45 P53 cJun 138 MAPK Akt p-Ake NF-a
ERE 035840004 061420005 02820004 042840005 03180003 01370005
alE] 12840.005" 12520012 1L136£0.005° 1223+0.008" 0.998:+0.009°* 0.965+0.008*
FRETA 0343400057 0592£0006™ 037440004 0536100067 036900047 0256+ 0004
RBHLAATRAL 0482400047 086840005 0.4213£0003 0.678+0006% 04970004 0.2980.005°

5 H4 R, " P<0.05, 7" P<0.01; SH A L, 'P<
0.05,”P<0.01

Note: vs. control group, * P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05,”P<<0.01
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