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Mechanism of Canmei Decoction in the treatment of colorectal cancer
based on network pharmacology and molecular docking
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Abstract : To explore the potential mechanism of Canmei Decoction (CMF)in the treatment of colorectal cancer based on net-
work pharmacology , molecular docking and experimental verification. The active components of CMF were collected by TCMSP
database , chemical composition database, literature mining and other methods, and candidate targets were obtained through
ADME screening,and the human genes corresponding to the target proteins were queried by UniProt database ;targets related
to colorectal cancer were collected through GeneCards and OMIM databases,and candidate genes were obtained by extracting
the intersection network. Using STRING database, the protein-protein interaction network ( PPI) of intersection target was
constructed ,and the key target genes were selected. The common target genes were enriched by GO function and analyzed by
KEGG pathway. Molecular docking technology was used to verify the docking between the core components of the compound
and the key targets, and the core chemical components were experimentally verified. In vitro validation; MTT, Annexin V-

FITC/PI double staining and Western blot were used to verify the inhibitory rate of different concentrations of quercetin on
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HCT116 cells and the expression levels of apoptosis-related proteins. Experiments obtained 166 corresponding targets for com-

pounds contained in CMF,1 028 corresponding targets for colorectal cancer,and 79 key targets for the intersection of the two.

There were 1 609 items related to biological process,41 items related to cell composition and 123 items related to molecular

function in the key target GO enrichment items. KEGG enrichment pathways of key targets involve cancer pathway, PI3K-Akt

signaling pathway,IL-17 signaling pathway,cell transcription, apoptosis and so on. Molecular docking results showed that the

core components of CMF had a good affinity with the key targets of colorectal cancer. The results of cell experiments showed

that quercetin with different concentrations could significantly inhibit cell proliferation and promote cell apoptosis,reduce the

expression of anti-apoptotic protein Bel-2 and increase the expression of pro-apoptotic protein BAX. In conclusion, the poten-

tial mechanism of CMF in the prevention and treatment of colorectal cancer may be related to the regulation of immune inflam-

matory response , autophagy, cell proliferation and apoptosis, and has the characteristics of multi-target, multi-path and multi-

system mechanism.

Key words : Canmei Decoction ;colorectal cancer;network pharmacology ; mechanism of action ; quercetin
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Table 1 Key pharmacophones and topological
parameters of CMF (top 5)
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Name Betweenness Closenesss Degree
Wil liz 2% Quercetin 0.740 417 7 0.671 755 73 256
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B-4 8§l B-Sitosterol  0.098 212 32 0.379 310 34 28
H A Stigmasterol 0.102 489 76 0.372 881 36 24
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Fig. 5 KEGG signaling pathway of CMF in the treatment of CRC
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Table 2 Binding energy of active ingredients-targets
W4T AT HE R i
Target name PDB 1D Active ingredient Binding energy
(kJ/mol)
TP53 7BWN #i Kz Z Quercetin 8.9
AKTI 3QKL 1128 Kaempferol 8.1
MAPKS 4L7F 111Z5 M) Kaempferol 9.2
MAPK1 4FV5 M Jz Z Quercetin 7.5
JUN 5701 it 3 Quercetin 8.5
1L6 4J4L it 2 % Quercetin 7.4
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Fig. 6 The molecular docking diagram of quercetin with P53 protein

7 LEE 5 MAPKS & B XHEE
Fig. 7 The molecular docking diagram of kaempferol with MAPKS8 protein

%3 FREREMEZE HCTI16 HIEEMEER (x 5,0 =3)

Table 3 Inhibition of different concentrations of quercetin on proliferation of HCT1 16(; +s,n=3)

Mt e 3% oD f§ e
Quercetin( wmol/L) Optical density value Inhibition rate( % )
ZE 14 Control 0.45+0.03 0
50 0.25+0.05" " 46
100 0.15+0.07 "~ 67
150 0.11 +£0.00 "~ 75
200 0.11 £0.01 " 76

S A, © " P<0.01,
Note ; Compared with control, * * P <0.01.

2.9 MWEEXEFE HCT-116 HAEAT MM

Annexin V-FITC/PI 3UGLTL S5 K o, £ W B
BRIk S HCT116 g -, 548 (4l th iy
AREZEF(P<0.01), H1 & 8 AT, BE& M i Rk
FEREG I, HAF S0 T 0 VR B kg ik, JUHR IUAE
SR K L, O B AR OC R
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Western blot 255 W7~ ( ULIE 9) |, B 25 #il Bz £ ik
FERHE AN, Bel-2 128 5K P i 82, BAX (1)
H BRI, A E 5= AH R E R A S
AR (P <0.01),
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Fig. 8 Inhibition of different concentrations of quercetin on apoptosis of HCT1 16(; +s,n=3)
AL A A ;B i E 50 wmol/L; C it i % 100 wmol/L; D #itJ % 200 wmol/L, 525 HLH L, “ P <0.05, " * P<0.01, F[i], Note:A:
Control ; B : Quercetin 50 pmol/L; C; Quercetin 100 pmol/L;D : Quercetin 200 pmol/L. Compared with control, * P <0.05, * * P <0.01 ,the same below.
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Fig. 9  Effects of different concentrations of quercetin on apoptosis protein of HCT116(; +s,n=3)
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