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Predicting and validating the mechanism of Trichosanthes mediated
anti-myocardial ischemia-reperfusion injury by network pharmacology

Z0OU Chun-cai, HONG Guo-jun, YAN Hai-yan"

(Pharmacy School of Wannan Medical College, Wuhu 241002, China)

Abstract: Network pharmacology and rat ischemia-reperfusion injury (MIRI) model was used to analyze the
mechanism of cardiac protection by Trichosanthes. The animal experiments were approved by the Medical Ethics
Committee of Wannan Medical College. Compounds were screened by TCMSP database and TCM Database@,
Taiwan according to oral bioavailability (OB > 30%) and drug like activity (DL > 0.18). The PDBID value of the
compound (Z'-score < 0.5) was obtained in DRAR-CPI database and converted into a target protein by UniProt
database. Human genes of target proteins were identified using the term " myocardial ischemia reperfusion injury"
as the keyword through the CoolGeN database. GOTERM_BP  DIRECT enrichment analysis of target proteins
related to MIRI and KEGG PATHWAY annotation analysis were performed using the DAVID database. The
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component-target protein-signal pathway network was constructed using Giphi0.9.2 software. The expression of
mitogen-activated protein kinase (MAPK) signaling pathway-related proteins in MIRI rats pretreated with Tricho-
santhes (0.2, 1.0 and 2.0 g-kg"') was analyzed by Western blot with compound Danshen (85.05 mg-kg™') as a
positive control. Network pharmacology found that 12 compounds, including schottenol in Trichosanthes, syner-
gistically inhibit MIRI through multiple targets or biological pathways, involving target proteins such as extra-
cellular regulated protein kinase 2 (ERK2), c-jun-N-terminal kinase-1 (JNK1) and p38MAPK in MAPK signaling
pathways. Western blot results showed that phosphorylation of ERK1/2 was dose-dependently up-regulated in MIRI
rats pretreated with Trichosanthes, while the level of p38MAPK or JNK1 phosphorylation was down-regulated in
a dose-dependent manner. Compared with the control group, phosphorylation of ERK1/2, JNK1 and p38MAPK
protein showed significant difference in medium and high dose groups (1.0 and 2.0 g-kg™') (P<0.01). Therefore,
Trichosanthes could play an anti-MIRI role by regulating phosphorylation of ERK1/2, JNK1 and p38MAPK
proteins in rats. In conclusion, the targets and pathways of Trichosanthes on anti-MIRI were revealed by network
pharmacology and verified in rat MIRI model, providing the scientific basis for further study on the mechanism of
Trichosanthes for cardiac protection.

Key words: Trichosanthes; network pharmacology; myocardial ischemia reperfusion injury; MAPK signaling
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Figure 1 Information on main compounds in Trichosanthes
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from main active ingredients of Trichosanthes
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Table 1 Main potential target information related to myocardial ischemia reperfusion injury in Trichosanthes (P<0.05)

No. PDBID Protein number Target name Protein class
1 3CQW P31749 AKTI1 RAC-alpha serine/threonine-protein kinase
2 1ICE P29466 CASP1 Caspase-1
3 1GFW P42574 CASP3 Caspase-3
4 2C2Z Q14790 CASPS8 Caspase-8
5 101Q P24941 CDK2 Cyclin-dependent kinase 2
6 1FOR P00742 F10 Coagulation factor X
7 126J P08709 F7 Coagulation factor VII
8 2FGI P11362 FGFR1 Fibroblast growth factor receptor 1
9 1ROE P49841 GSK3B Glycogen synthase kinase-3 beta
10 1GMN P14210 HGF Hepatocyte growth factor
11 1YET Q8WUO08 HSP90AA1 Serine/threonine-protein kinase 32A
12 2ILK P22301 IL10 Interleukin-10
13 2AUH P06213 INSR Insulin receptor
14 1TVO P28482 ERK2 (MAPK1) Mitogen-activated protein kinase 1
15 1A9U Q16539 p38MAPK (MAPK14) Mitogen-activated protein kinase 14
16 1UKI P45983 JNK1 (MAPKS) Mitogen-activated protein kinase 8
17 INSI P35228 NOS2 Nitric oxide synthase, inducible
18 1Y0S Q03181 PPARD Peroxisome proliferator-activated receptor delta
19 1ZEO P37231 PPARG Peroxisome proliferator-activated receptor gamma
20 1AUT P04070 PROC Vitamin K-dependent protein C
21 1E96 P63000 RACI1 Ras-related C3 botulinum toxin substrate 1
22 1A2B P61586 RHOA Transforming protein RhoA
23 1HP7 P01009 SERPINAL1 Alpha-1-antitrypsin
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Table 2 KEGG signaling pathway enrichment analysis of potential anti-myocardial ischemia reperfusion injury targets in Trichosanthes

No. 1D Pathway Target number P-value
1 hsa05200 Pathways in cancer 15 5.30e-10
2 hsa04621 NOD-like receptor signaling pathway 6 2.20e-5
3 hsa04722 Neurotrophin signaling pathway 7 5.60e-5
4 hsa05210 Colorectal cancer 6 9.50e-5
5 hsa04914 Progesterone-mediated oocyte maturation 6 1.10e-4
6 hsa05215 Prostate cancer 6 1.30e-4
7 hsa04620 Toll-like receptor signaling pathway 6 2.30e-4
8 hsa04660 T cell receptor signaling pathway 6 3.10e-4
9 hsa04510 Focal adhesion 7 7.80e-4
10 hsa04520 Adherens junction 5 8.70e-4
11 hsa04664 Fc epsilon RI signaling pathway 5 9.10e-4
12 hsa05014 Amyotrophic lateral sclerosis 4 3.20e-3
13 hsa04010 MAPK signaling pathway 7 3.40e-3
14 hsa05120 Epithelial cell signaling in Helicobacter pylori infection 4 6.50e-3
15 hsa04910 Insulin signaling pathway 5 6.70e-3
16 hsa04610 Complement and coagulation cascades 4 6.80e-3
17 hsa05211 Renal cell carcinoma 4 7.10e-3
18 hsa05218 Melanoma 4 7.30e-3
19 hsa05212 Pancreatic cancer 4 7.60e-3
20 hsa04662 B cell receptor signaling pathway 4 8.60e-3
21 hsa04370 VEGEF signaling pathway 4 8.60e-3
22 hsa04310 Wnt signaling pathway 5 1.00e-2
23 hsa04012 ErbB signaling pathway 4 1.30e-2
24 hsa04062 Chemokine signaling pathway 5 2.00e-2
25 hsa04930 Type II diabetes mellitus 3 2.90e-2
26 hsa05213 Endometrial cancer 3 3.50e-2
27 hsa04360 Axon guidance 4 3.60e-2
28 hsa05221 Acute myeloid leukemia 3 4.30e-2
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Figure 3 Enriched KEGG pathways of potential targets from main active ingredients of Trichosanthes
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Figure 5 The protein expressions of MAPK pathway were determined by Western blot analysis (A) and quantitative graphs (B: p-ERK1/
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Compound Danshen dropping pills group; 5: Trichosanthes dropping pills group (0.2 g-kg™"); 6: Trichosanthes dropping pills group (1.0 g-kg™);
7: Trichosanthes dropping pills group (2.0 g-kg"). n =6, x 5. “P<0.05, ”P<0.01 vs model group; *P<0.01 vs Sham operation group
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