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Mechanism of Evodia rutaecarpa in treatment of colorectal cancer based on
network pharmacology and experimental verification
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Abstract: Objective To investigate the mechanism of Evodia rutaecarpa in treatment of colorectal cancer based on network
pharmacology, molecular docking and experimental verification. Methods The active ingredients of E. rutaecarpa were collected by
TCMSP and relevant domestic and foreign literature, targets to colorectal cancer were collected through GeneCards, OMIM and TTD
databases. The component-disease intersection targets were analyzed through GO and KEGG analysis. AutoDock vina was used to
molecular docking between the core components and the core targets. The effects of isorhamnetin on proliferation and apoptosis of
SW480 cells by cell counting kit-8 (CCK-8) and flow cytometry. Western blotting was employed to determine the expression levels of
TP53,AKT1 and VEGFA. Results The 30 active components of E. rutaecarpa corresponding to 174 targets, 1 484 corresponding targets
for colorectal cancer, and 98 targets for the intersection of the two. GO involve biological processes such as cell proliferation, apoptosis
and so on. KEGG enrichment pathways involve cancer pathway, PI3K-Akt signaling pathway. Molecular docking results showed that
isorhamnetin had a good affinity with TP53, AKT1, VEGFA. Isorhamnetin can inhibit proliferation of SW480 cell and and promote
apoptosis compared with the group. Compared with the control group, isorhamnetin down-regulated the expression of AKT,and VEGFA
(P<0.01) and up-regulated the expression of TP53 (P <0.01). Conclusion E. rutaecarpa can play arole in treatment of colorectal cancer
through multi-component, multi-target and multi-pathway pathways, and isorhamnetin is the main active ingredient.
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Table 1 Active components of Evodia rutaecarpa

MOLID wa" OB/% DL
MOLO003958 2B % (evodiamine) 86.02 0.64
MOL004018 R % (goshuyuamide 1) 83.19 0.39
MOL004014 A (evodiamide) 73.77 0.28
MOL003963 #5222 9445 (hydroxyevodiamine) 72.11 0.71
MOL004019 5L B 2 (goshuyuamide 11D 69.11 0.43
MOL003942 FRIRBIE 3R (rutaevine) 66.05 0.58
MOL004021 gravacridoneshlirine 63.73 0.54
MOL004025 N-(2-methylaminobenzoyDtryptamine 56.96 0.26
MOL004017 FE A2 £, (fordimine) 55.11 0.26
MOL000354 5t i 4% 3 (isorhamnetin) 49.60 0.31
MOL003974 SZEYHR (evocarpine) 48.66 0.36
MOL003950 1-methyl-2-[ (Z)-undec-6-enyl ]-4-quinolone 48.48 0.27
MOL003947 1-methyl-2-[ (Z)-pentadec-10-enyl ]-4-quinolone 48.45 0.46
MOLO003972 1-methyl-2-nonyl-4-quinolone 48.42 0.20
MOL003964 I-methyl-2-undecyl-4-quinolone 47.59 0.27
MOL004004 6-OH-7 J# % % (6-OH-Luteolin) 46.93 0.28
MOL000098 #it 57 2% (quercetin) 46.43 0.28
MOLO003975 icosa-11,14, 17-trienoic acid methyl ester 44.81 0.23
MOLO003957 1-methyl-2-pentadecyl-4-quinolone 44.52 0.46
MOL013352 A Cobacunone) 43.29 0.77
MOL003956 AR YU, (dihydrorutaecarpine) 42.27 0.60
MOL003943 rutalinidine 40.89 0.22
MOL002662 2K B8 IR Bk (rutaecarpine) 40.30 0.60
MOL003994 24-methyl-31-norlanost-9(11)-enol 38.00 0.75
MOL000358 B-%+ {5 I ( B-sitosterol) 36.91 0.75
MOL000359 2% 8§ I (sitosterol) 36.91 0.75
MOLO001454 /INEERH (berberine) 36.86 0.78
MOL004020 Fi 1 2 (gossypetin) 35.00 0.31
MOL004002 50-0-(3'-Methylamino-3'-phenylpropionyDnicotaxine 30.86 0.49
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Fig. 2 E. rutaecarpa-active components-CRC target network
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Table 2 Binding energy of core component and core target
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Fig.7 Effect of isorhamnetin on cell survival rate of

SW480 cells (x+s,n=6)
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Fig. 8 Effects ofisorhamnetin on apoptosis of SW480 cell (x£s,n=3)
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Fig. 9 Effects ofisorhamnetin on core protein expression of SW480 cell (xts,n=3)
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