+ 1122 - FEA40BESH 20255 H AN HHHkA  Drugs & Clinic Vol. 40 No.5 May 2025

ETMEHEF, o F 0 REFIARMLILWIERE P EEEEX T HepG2
ARy ERHLH

I H BES? MEH, FIEE, HAF, BER, M Y, 2 B
1. FFFFMERE 2P B2, SR FF35/K 161006

2. FHMIREYEMEE —ER, BRIT 550K 161041

3. FRFRMIREEERE 29, BT TR 161006

7 E: B E TSI, TR SIS IR 7N B G R HepG2 4UMLIITEFIMLE]. Fsk  RAMZS
ZF S S B R R AT, MR S R A - AU EAER (PPD W4, R SRR U R L
FHBE 5 AR SGBEE AT TR . SR MTT 0058 B 5 REx s HepG2 AU IDHIE M, R BEAR QU AT A Ca?t
WREE, TRANAT AR AN BOE 3L R A BB DI M M P AR A T . 2R AL SRR R AR B s i3 Western
blotting AP ZEEXF A5 (CaM). 22 RHdZ K (RyR). B MEE4HRR-2 (Bel-2). Bel-2 #H3% X HE (Bax). 4H
ffa 3 C (CytC). BEASIHEULEE 3-3E (PI3K). EEMA B (Akt). WILIMEMERLEN (mTOR) & AKX LK FHIE
W, G55 ET PG IR TN, 15 0P e B SR A 134 DN ILFEE A KEGG &4 B Eon P m S ENA T g1
BN LR AR EUE - AKBOE . 515 SIEEE . PIBK/AKt 5 SRS Sk, MTT 458 8ox, SXRAME, FH
DHEZH HepG2 UMUIAITE M B IR, SBFIA) - WREAIGEH P O RERE A0S IR 400 HepG2 4E¥TERL: KM 50, 75,
100 pmol/L ¥ 53 G EE/E Al HepG2 4 48 h 5, HepG2 4Hfiipy Ca> Ik E BET &, RFATRHEETH (P<0.01. 0.001),
LRRLRNE AL B E G, RS S E T kA, HepG2 HIRZAT B S REAb B )5, 40N RyR. CaM. CytC.
Bax [#IA/KF EFt, p-PIBK. p/Akt. Bel-2 SEWFRIAKF . 4510 P SBE ol 00 FFe HepG2 UG TE, I/ b AR
TERL, FCHLHITTRE2 5 B TR, BoE PIBK/AKt 5 5 T A SRR T

XEA: PBERE; e MEHEE, 50 S8 FIRE;, LRkRET

FEDHES: R6S NHRFRERE: A NERS: 1674 - 5515(2025)05 - 1122 - 11

DOI: 10.7501/j.issn.1674-5515.2025.05.005

Mechanism of lupeol on hepatocellular carcinoma HepG2 cells based on network
pharmacology, molecular docking technology and experimental verification

WANG Qi'!, YANG Zhijian?, SUN Jiayang!, LUO Yaxin', YANG Bingyu', MU Haoran', BU Ming?, JI Hui'
1. College of Basic Medical, Qigihar Medical University, Qigihar 161006, China

2. The First Affiliated Hospital of Qiqgihar Medical University, Qigihar 161041, China

3. College of Pharmacy, Qiqihar Medical University, Qiqgihar 161006, China

Abstract: Objective To investigate the targets and mechanisms of lupeol on hepatocellular carcinoma HepG2 cells based on network
pharmacology, molecular docking technology and experimental verification. Methods Network pharmacology was employed to
screen the potential targets of lupeol, construct target networks and protein-protein interaction (PPI) networks, and predict the potential
targets and related pathways of lupeol in anti-liver cancer activity. The inhibitory effect of lupeol on the proliferation of HepG2 liver
cancer cells was assessed using the MTT assay. Intracellular Ca>" concentration was measured using a microplate reader. Flow
cytometry and confocal laser microscopy were used to detect changes in cell apoptosis, mitochondrial membrane potential, and reactive

oxygen species (ROS) levels. Western blotting was performed to examine the effects of lupeol on the expression levels of calmodulin
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(CaM), ryanodine receptor (RyR), B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X protein (Bax), cytochrome C (Cyt C),
phosphoinositide 3-kinase (PI3K), serine-threonine kinase (Akt), and mammalian target of rapamycin (mTOR). Results Network
pharmacology analysis predicted 134 common targets between lupeol and liver cancer. KEGG enrichment analysis revealed that the
potential targets of lupeol in liver cancer treatment were mainly enriched in pathways such as chemical carcinogenesis-receptor
activation, calcium signaling pathway, and PI3K/Akt signaling pathway. MTT results demonstrated that compared to the control group,
the viability of HepG2 cells in the lupeol group significantly decreased in a time- and concentration-dependent manner. Lupeol inhibited
the colony formation of HepG2 cells. After treating HepG2 cells with 50, 75, and 100 pmol/L lupeol for 48 hours, intracellular Ca?*
concentration, total apoptosis rate, and ROS levels significantly increased, while mitochondrial membrane potential significantly
decreased. Additionally, after lupeol treatment, the expression levels of RyR, CaM, Cyt C, and Bax in HepG2 cells were upregulated,
while the expression levels of p-PI3K, p-Akt, and Bcl-2 were downregulated. Conclusion Lupeol inhibits the proliferation and colony

formation of HepG2 liver cancer cells. Its mechanism may involve increased intracellular Ca* concentration, activation of the

PI3K/Akt signaling pathway, and induction of mitochondrial apoptosis.
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Table 1 Topological parameters of core target interaction of lupeol in treatment of liver cancer
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Fig. 8 Effect of lupeol on the apoptosis of HepG2 cells by flow cytometry ( x£s,n=3 )
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Fig. 9 Effect of lupeol on the apoptosis of HepG2 cells under the microscope (immunofluorescence, x400)
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Fig. 10 Effect of lupeol on the mitochondrial membrane potential of HepG2 cells by flow cytometry ( x+s,n=3)
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Fig. 11 Observe the effect of lupeol on the mitochondrial membrane potential of HepG2 cells under the microscope
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Fig. 12 Effect of lupeol on the reactive oxygen species level in HepG2 cells by flow cytometry ( x£s,n=3 )
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Fig. 13 Effect of lupeol on the reactive oxygen species level in HepG2 cells under the microscope (immunofluorescence,
x400)
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