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Abstract: Objective To investigate the effect of lupinol-3B-succinate on apoptosis of HepG2 cells and mechanism. Methods HepG2
cells were treated with lupinol-3B-succinate (0, 2.5, 5, 10, 20, 40 and 80 umol/L) for 24, 48, and 72 h, and the proliferation activity of
the cells was detected by CCK-8 method. HepG2 cells were treated with lupinol-3p-succinate (0, 4, 8, and 16 umol/L) for 48 h, and
the apoptosis rate of each group was detected by AO/EB staining and Annexin V-FITC/PI double staining. Changes of mitochondrial
membrane potential in HepG2 cells were observed by JC-1 staining. Levels of ROS were observed by DCFH-DA staining. Western
blotting method was used to detect the changes of mitochondrial apoptosis-related protein expression in each group. Results Lupinol-
3p-succinate showed significant time and dose dependent inhibition of HepG2 cell proliferation (P < 0.01). Compared with control
group, ROS level, total apoptosis rate, Bax, Cyt-C, cleaved Caspase-9, and cleaved Caspase-3 protein levels were increased in a dose-
dependent manner after lupinol-3p-succinate treatment (P < 0.01, 0.001). Mitochondrial membrane potential and Bcl-2 protein
expression were significantly decreased (P < 0.01). Conclusion Lupinol-3B-succinate may induce apoptosis of human hepatoma
HepG2 cells by regulating mitochondrial apoptosis pathway, and finally play an anti-hepatocellular carcinoma role.
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Fig. 1 Lupinol-3B-succinate structural formula
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Fig.2 Effect of lupinol-3p-succinate on HepG2 cell viability ( X +s,n =3 )
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Fig. 3 AOI/EB staining results of lupinol-3p-succinate on apoptosis of HepG2 cells (immunofluorescence, ><400)
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Fig. 4 Flow detection results of lupinol-3p-succinate on apoptosis of HepG2 cells ( X +s,n =3 )
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Fig.5 Effect of lupinol-3p-succinate on ROS of HepG2 cells

detected by DCFH-DA staining (immunofluorescence, >400)
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Fig. 6 Effect of lupinol-3p-succinate on ROS in HepG2
cells( Xx*s,n=3)
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Fig. 7 Effect of lupinol-3f-succinate on mitochondrial membrane potential of HepG2 cells (immunofluorescence, >400)
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Fig. 8 Flow cytometry of effects of lupinol-3p-succinate on mitochondrial membrane potential of HepG2 cells ( X s, n =3 )
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Fig.9 Effect of lupinol-3p-succinate on apoptosis-related protein expression in HepG2 ( x +s,n =3 )

Ao SAh, FEREAE TR R, R E KR
Caspase X [RIFE 44546 B EAE F , i N0 5 )
Cyt-C 141 ATP A dATP BB F B BH -2 A1,
2 T 0 A (/K A Caspase-9, i Hok A= H B 24
JE % cleaved Caspase-9, TM#4f# [ Caspase-9 it —
O 2R K i Caspase-3, i 5] Caspase 20k S,
fitk A R AAAT = 38 B AH OC B A L 11281, ARSI R
] Annexin V-FITC/PI X{%¢. DCFH-DA %4, JC-1
ke s will Tk 5 N ol U S s =7 TN O
R, PR EEE-3B-BR AR IR 1E T HepG2 4Hfi )=
AT LA A 1) ROS 7K1 32 35 380, 2 s s B fr
TBE, IR SCHER S S HepG2 UM T,
e A F, SR Western Blotting v 158 5 &
B -3B-BR AR S 1F H HepG2 4i il fG MG TR AR
LA HIAAL, BEFLEE RN, P L RE-3R- IR IR
Fexs HepG2 20 i)y T-4E A mT DL 2 B FE AR DG 14
I FiA Bel-2 f3Rik, i Bax. Cyt-C. cleaved
Caspase-9. cleaved Caspase-3 & [ 1%k .

g LA, P B ELEE-3B-BE AR e 75 A4 #h T LA
2 E NG HepG2 4G sH, JFik S HM T H

PEFHBLAR T eSS oA A S A T IR ARG . AT
FENRIRIE I =SS PR BUITE A E AT 5T e
JRZG PERTE TESEOE T S8 W

FBARR HAGEAFARELEF G, R

SE 3k

[1] SungH, Ferlay J, Siegel R L, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries [J]. CA Cancer
J Clin, 2021, 71(3): 209-249.

[2] Nakauchi K, Ido S, Sumikawa S, et al. Assessment of

chemotherapy-induced adverse events using a sharing

system of patient-reported information via a touch panel

[J]. Gan To Kagaku Ryoho, 2020, 47(5): 801-806.

Li Z Y, Hao E W, Cao R, et al. Analysis on internal

mechanism of zedoary turmeric in treatment of liver cancer

(3]

based on pharmacodynamic substances and pharmacodynamic
groups [J]. Chin Herb Med, 2022, 14(4): 479-493.
WA, L, A%77, 5. b E ORI S G
Z BRI R A D] T ARRAT R AR,
2020, 41(11): 1848-1858.

FKIEF, XS, SREMS, & R TAEME RS

(4]

(5]



* 556

$EI9REIH 202443 A

ARt bl

Drugs & Clinic Vol. 39 No. 3 March 2024

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

e E N RN P ATI[0] R, 2022,
53(3): 788-798.

Siddique H R, Saleem M. Beneficial health effects of
lupeol triterpene: A review of preclinical studies [J]. Life
Sci, 2011, 88(7-8): 285-293.

Tsai F S, Lin LW, Wu C R. Lupeol and its role in chronic
diseases [J]. Adv Exp Med Biol, 2016, 929: 145-175.
FoR, A, S, 2. PR EEEEE A NF-«B S
o5 T R A T G R BRI AR [9]. PR AR, 2022,
37(10): 2177-2183.

TTAFE, AW, W, & KB SR PIBK/
AKT/NF-B {5 538 8% X0 B 5B AL K B2 A 57 F 52
[3]. %4478, 2023, 39(7): 608-615.

Park J S, Rehman | U, Choe K, et al. A Triterpenoid lupeol
as an antioxidant and anti-neuroinflammatory agent:
Impacts on oxidative stress in Alzheimer's disease [J].
Nutrients, 2023, 15(13): 3059.

TR, SWA, X, F. P SRR A
Judkkg [J]. o EZ AR, 2021, 37(7): 897-901.
XA, TF, PR, &L T E TR A 40
HepG2 1 SK-HEP-1 1238 . A (i m AL 78 [J].
o 124 4% 35, 2020, 45(24): 6028-6035.

BRI, REE, WP, & PEEFEEL B
FOXOL Ikt b je 1 G 5 je 4H i 37 1 (K AL i T 5
[3]. " Ef A 5L 4, 2023, 31(3): 565-570.
BRI, 2501, P SR 45 B HCT 116 40 (4l
il 4 F AL 7 [0 I B R 36 I 2% 4k &, 2022,
43(20): 2433-2440.

WOCE, W, AL P SR FLE MCF-7
HOGE T F8 R 28 e ML 9T [J]. th A b B 24 2 ),
2022, 40(10): 156-159.

SENAN, XM, XUFHEb, 2. 3R R ) e 4
B IE 5 40 M B R ) SRR EE AL [ th A4, 2022,
45(2): 422-426.

AR, MR, 5%, 5. P R R i
R EMHTEIT [J]. WIEFERE, 2022, 32(1): 19-
26.

(18]

[19]

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

(28]

Li W J, Xiao Y Y. Synthesis and in vitro antitumour
activities of lupeol derivatives [J]. Nat Prod Res, 2018,
32(1): 48-53.

AREK. B B OP J  e B =E AT AR D R A e
FGTEDEFS [D] TM: AR IR, 2022,

Castro M J, Careaga V P, Sacca P A, et al. Lupane
triterpenoids and new derivatives as antiproliferative
agents against prostate cancer cells [J]. Anticancer Res,
2019, 39(7): 3835-3845.

AT P G EERTAE Y LD-1 Bisk B 1 F AL
Hwtse [D]. )M w77 BERER, 2023

Jian B Y, Zhang H, Liu J C. Structural diversity and
biological activities of diterpenoids derived from
Euphorbia fischeriana Steud [J]. Molecules, 2018, 23(4):
935.

T, LR, XE K. PE TR SRS ST3Gal
T2 1) MDA-MB-231 41 {2 22 4% (i AE A [J].
fif %3], 2020, 51(1): 26-31.

T, A, IV, & PR EE AFLE MDA-
MB-231 4R R HERAE I AR T [J]. 255254k,
2016, 51(4): 558-562.

Xu Z X, Liu J, Cao J X, et al. 17B-Estradiol inhibits
testosterone-induced cell proliferation in HepG2 by
modulating the relative ratios of 3 estrogen receptor
isoforms to the androgen receptor [J]. J Cell Biochem,
2018, 119(10): 8659-8671.

Xu D M, Li LR, LiuLC, etal. Polychlorinated biphenyl
quinone induces mitochondrial-mediated and caspase-
dependent apoptosis in HepG2 cells [J]. Environ Toxicol,
2015, 30(9): 1063-1072.

Kaplan P, Tatarkova Z, Sivanova M K, et al. Homocysteine
and mitochondria in cardiovascular and cerebrovascular
systems [J]. Int J Mol Sci, 2020, 21(20): 7698.

Dong X X, Fu J, Yin X B, et al. Induction of apoptosis in
HepaRG cell line by aloe-emodin through generation of
reactive oxygen species and the mitochondrial pathway [J].
Cell Physiol Biochem, 2017, 42(2): 685-696.

[Fitmit &iR]



