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Study on Mechanism of Anti-Colorectal Cancer Effect of Cur-

cumin Based on Network Pharmacology

LI Hailun, FU Zhigiang, SUN Sizheng, GUO Wenwen, HE Zhenyu
(The Second Affiliated Hospital of Nanjing Medical University, Nanjing 210011, China)

Abstract: [Objective] To explore the mechanism of anti-colorectal cancer effect of Curcumin
based on network pharmacology. [Methods ] The intersection targets of Curcumin against colorec-
tal cancer were mined in SwissTargetPrediction, HERB, DisGeNET and GeneCards databases.
The core targets were screened by Cytoscape Hubba_MCC and MCN methods, the target protein
interaction network and the core target docking were constructed by STRING and AutoDock, re-
spectively, and the biological effects of Curcumin mitochondrial core targets were verified by cell
model in vitro. [Results] A total of 49 intersection targets of Curcumin against colorectal cancer
were obtained by network pharmacology prediction, and 9 core target interactions(MMP2, IL-17A
HIF-1ae, TNF, CYPI9A1, CD44, BCL-2L11, RICTOR, BECNI1) were obtained by cytohubba,
of which 2/3 targets were mitochondrial function related proteins. The results of molecular docking
showed that the binding of Curcumin to mitochondrial pathway proteins was stable. The results of
cell model verification in vitro showed that Curcumin inhibited the proliferation of SW480 and
HCT116 cells in a dose-dependent manner. The qRT-PCR assay showed that Curcumin increased
the expression of SIRTI and Hsp60(P<0.05), decreased the expression of SIRT3, COXI, NDI,
OPA1, MFN2, POLG and MTHI1 (P<0.05) in SW480 cells. Western-blot showed that Curcumin
significantly inhibited the expression of VDAC and COXIV proteins and increase the expression of
ATG7 protein (P<0.01). [Conclusion] Curcumin can promote apoptosis of colorectal cancer cells
through multi-target-mediated mitochondrial dysfunction.

Subject words:Curcumin; colorectal cancer; network pharmacology; mitochondria; molecular
docking
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Figure 2 Curcumin target CRC network construction and hub target screening
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Notes : A ;: Curcumin-MMP2 ; B : Curcumin-IL-17A ; C ; Curcumin-HIF-1a ; D : Curcumin-TNF; E ; Curcumin-CYP19A1 ; F : Curcumin-CD44 ;
G : Curcumin-BCL-2L11 ; H: Curcumin-RICTOR ;1 : Curcumin-BECN1

Figure 3 Modes of docking between curcumin and core targets protein molecules
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Figure 5 Effects of Curcumin on proliferation of colorectal cancer cells
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Figure 6 Effects of Curcumin and/or NAC treatment on colorectal cancer cells
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Figure 8 Expression of mitochondrial protein in SW480 cells treated with Curcumin
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Figure 9 Expression of mitochondrial protein in HCT116 cells treated with Curcumin
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