i E A AE ) 2424 3] Chinese Journal of Cell Biology 2024, 46(6): 1175-1186 DOI: 10.11844/cjcb.2024.06.0007

%N R ILZEEMIHIHep G2 4HREISTE B TE 77 T
FL & B R A

Ak kKEE' B EEEDT
(RALTIE KB 5K 2B, T 835000; EEMKE 2 58 FERH R 24 5%, HiAk 541199)

WE AR N5 o Fabdi s & b it 52 3048 3T T SOR 39 4| I 48 2 % (hepatocellular car-
cinoma, HCC) 8y #1245 T ALkl B & 25 A e 25 32 5 $5 48 £ (TCMSP) i it SR E M R4 5 #e.8,,
Genecards#X 3 F A & IF 40 R 2 A8 K ¥e b, —F ¥e, 5 Z Venny-F 6 IR X &, 133 TR E 7 e ie &
ARl VAR R 32,8 ) sk, AR DAVIDA R B #AT K B 2 it A28 % (GO/KEGG) & &4
)&, KA Cytoscapesk I 44 22 T IR R4 77 T 40 5 69 2h M or—Jk Ja— e 8. 4 “ h 4 R4 —¥e 5
BRI, B A YT T BIERE R G BB B AnCytoscape M 3R AF A2 AR A e b 2
W& P R (WL BB A A 4 e b 3B B AutoDock Vina#k B #EAT o F 348, VAL RB A 344,
HepG2 A AF 55T %, K A CCK-83% i i H- 4 #| Hep G2 4a i3 74 69 A BURE, 7 X, 4m B AR A ) 48 L B
T %, Western blotA | 4 £F F ¥e. 860 & & £ R K-F. hik i T ORA R 1IAS. VA ¥2.8.77
A, FE4m G 69 s gd $e 8T T13A, =& A $e 862/, GOBKEGGH 88 E 13212754 £ 4 )
BB Fe8T AT T A I Thik B F R R AT R tm fe 38 58 69 Ak AEAZ S ¥ 5 p65. INKI1. Caspase-3.
AKTI4104N; 20 pg/mLyA k&9 F R R AE 48 B & 5K HepG2 40 el 64 38 78 7% M A= 32 & 4w i, A =
& R FE FifAp65. Caspase-3&AKFA FHINKI. AKTIRZAKF, TR A LA 375 &
miIg AR A LB T, R T RREA WM. SRt @R BFERFE, 7T
T RIG T TR e puhl g h B 2%

KRR LR, HMRG B, 1125, i HepG2

Study on the Potential Molecular Mechanism of Kaempferol
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Abstract Exploring the potential molecular mechanism of Siraitia grosvenorii in inhibiting HCC (hepa-
tocellular carcinoma) by network pharmacology molecular docking combined with cell experiment. The TCMSP
database was used to screen the active components and targets of Siraitia grosvenorii, and the Genecards database
was used to search the relevant targets of hepatocellular carcinoma. The potential targets of Siraitia grosvenorii for

the treatment of hepatocellular carcinoma were obtained by intersection of these two targets on the Venny platform.
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DAVID database was used to enrich analysis for gene function and their working pathways (GO/KEGG) of poten-
tial action targets, and the “drug component-disease-target” and “drug component-target-pathway-disease” network
maps of Momordica grosvenorii for the treatment of hepatocellular carcinoma were established by Cytoscape soft-
ware. The core targets were obtained through the database of biological molecular function annotation system and
the software of Cytoscape. Molecular docking between proposed drug active products (kaempferol) and key targets
was performed in AutoDock Vina software. Using naphthol as the experimental drug and HepG2 as the research
object, CCK-8 method was used to screen the concentration of kaempferol inhibiting HepG2 cell proliferation; flow
cytometry was used to detect the apoptosis rate, and Western blot was used to analyze protein levels of potential
targets identified through screening. Totally 11 active components and 77 related targets of Siraitia grosvenorii and
7 773 disease targets of hepatocellular carcinoma and 62 common targets were screened. Totally 275 biological
functions and 87 signal pathways were obtained by functional enrichment analysis of GO and KEGG. Ten potential
core targets of Siraitia grosvenorii for the treatment of hepatocellular carcinoma were screened, such as p65, JNKI1,
Caspase-3 and AKT1. Kaempferol above 20 pg/mL could significantly reduce the proliferation activity of HepG2
cells, increase its apoptosis rate, and significantly up regulate p65, Caspase-3 expression levels and down regulate
JNK1 and AKT1 expression levels in HepG2 cells. Kaempferol isolated from Siraitia grosvenorii has the activity
in inhibiting the proliferation and promoting apoptosis of liver cancer cells. However, Siraitia grosvenorii has the
efficacy and characteristics of multi-component, multi-target, and multi-pathway, which reveals that the mechanism
of Siraitia grosvenorii in the treatment of hepatocellular carcinoma is more complex.

Keywords  network pharmacology; cell proliferation; kaempferol; liver cancer; HepG2
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Table 1 Information of active ingredients screened from Siraitia grosvnorii

DTS PN FUIRZEDHI /% Fe 1k
MOL ID Molecule name Oral bioavailability /% Drug likeness
MOLO010070 11-oxo-mogroside 11 A1 37.63 0.22
MOLO010072 11-oxo-mogroside I E 32.77 0.21
MOLO010105 (S)-2-methylbutyl-4-(4-decyloxybenzylideneamino) 45.01 0.71
MOLO010131 Mogroester 41.69 0.31
MOL001494 Mandenol 42.00 0.19
MOLO001506 Supraene 33.55 0.42
MOL001749 ZINC03860434 43.59 0.35
MOL002140 Perlolyrine 65.95 0.27
MOLO000358 beta-sitosterol 36.91 0.75
MOL000422 Kaempferol 41.88 0.24
MOL009295 Flazin 94.28 0.39
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Fig.8 Docking diagram between kaempferol and potential targets of action
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Fig.9 Toxic effects of kaempferol on LO2 and HepG2 cells
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Fig.10 Effects of different concentrations of kaempferol on HepG2 cell proliferation
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Fig.11 Effect of kaempferol on HepG2 cell apoptosis
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Fig.12 Effect of Kaempferol on p65, JNK1, Caspase-3 and AKT1 expression levels
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