20244 1 H 5 H 4533 %55 140 'rlg;{’} BFRE-
Vol. 33,No. 1, January 5,2024 China Pharmaceuticals Pharmacy Arficles

hE 45 %S R932;R285.5 XHERPRRRD: A
d0i:10.3969 / j.issn.1006 — 4931.2024.01.008

i S R B U251 SR HL S o

ARG, 5K Bk, EETRk, WREES B R BRSNS

(FPEARBHREFERECEFF O, EK  400042)

FE. B A8 56 255 (SM) ST R A 2m B U251 s B0 69 %o BAE R ALH) 3% B SM(0,2,4,6,8 wmol / L) 4 32 4@ e,
24 h, Bpis ) sh R4 A SM 1 402 203 40 .4 45K JA CCK — 8 ik An 2[4 TH ik £ 3o o B AR ] 20 R & h) Ae 3G 3848 ), I3t S o B /576 R A
FER R F KA Annexin V = FITC / PL B3 &, 3% ZR X m fe A A i) 2a j0 8 = oL, SH 3t L i B = & 5 R A & & % 9% 97 i (Western
blot) B Aa | B =48 % B & KA KF; KA 2,7 - ZA % FE = CHB (DCFH - DA) f= JC - 1 % R4R4F 5 A el U251 e &
PEEOKP o R AR ER IR AT BRI EL, U251 A i R e S IE T R R I SM R JE 0938 e ¥ 2 ARALH (P <0.05), 4
FART=EEZZHAR(P<0.01);4% SM ARG, W b % BIgd —srm s R A0, A%ﬂﬂ)@kfaéﬂi& 3 & & R A KT B 4a e A
EHREKFHZHZHEE(P<0.05), KB E s 2 B4R (P <0.01) 45 SM T &R &E LN F o e a5,
AT 3 ) B R B 4m e U251 e E bk

SRR N AR B B R ARG s AR R e B A A AL

Mechanism of Solamargine — Induced Apoptosis in Glioblastoma U251 Cells
ZHAO Yibo,ZHANG Lin,FU Ruoqiu,CAO Zizhen,CHEN Xiang,CHEN Jianhong
(Army Medical Center of the PLA,Chongqing,China 400042)

XEHS 1006 — 4931(2024)01 - 0035 — 05

Abstract: Objective
cells. Methods

To investigate the effect and mechanism of solamargine (SM) in inducing apoptosis of glioblastoma U251
U251 cells were treated with SM (0,2,4,6,8 wmol / L) for 24 h,which were taken as the solvent control group
and SM 1,2,3,and 4 groups respectively. CCK - 8 assay and clone formation experiment were used to detect cell viability and
proliferation ability respectively, and the cell survival rate and clone formation rate were calculated. Annexin V. — FITC / PI dual
staining method and flow cytometry were used to detect cell apoptosis, and the apoptosis rate was calculated. The expression level
of apoptosis — related proteins was detected by the Western blot. The reactive oxygen species levels and mitochondrial membrane
potential levels in U251 cells were observed by 2,7 — Dichlorofluorescein diacetate (DCFH - DA) and JC - 1 fluorescent
probes respectively. Results Compared with those in the solvent control group,the survival rate and clone formation rate of U251
cells showed a decreased trend with the increase of SM concentration (P < 0.05),while the apoptosis rate of U251 cells showed
a increased trend with the increase of SM concentration (P < 0.01). After SM treatment, the expression levels of cell cleaved —
poly adenosine diphosphate ribose polymerase (C — PARP),and cleaved — caspase 3 (C — caspase 3) protein,and intracellular
reactive oxygen species levels showed a increased trend (P < 0.05),and mitochondrial membrane potential showed a decreased
trend (P < 0.01). Conclusion SM may inhibit the activity of glioblastoma U251 cells by activating the mitochondrial — mediated
apoptosis pathway.
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Tab.1 Comparison of survival rate,clone formation rate,apoptosis rate,expression level of apoptosis — related proteins,ROS and mitochon-

drial membrane potential of U251 cells in each group (X xs,n =3)

ik WE - ABAEERG)  ABHAEG) MBATEG) PARP/GAPDH C-PARP/PARP  C-caspase3/GAPDH %EXARE 4LbHEEXARENMA
BARBA Opmol /L 100.00£0.00  53.33:0.06  7.87£0.21  0.76£0.22  0.22£0.02 0.05£0.01 5.181.08 2.0420.15
M 14 Qumol /L 97.16+1.26  41.60£0.06  10.81£0.73  0.72£0.22  0.13£0.02 0.20£0.02" 13.21£0.25° 1.49£0.12"
M4 dpmol /T 58.95+0.94°  27.80+0.09°  36.53+1.12°  0.97:0.28  0.29+0.04 0.33£0. 04" 2.06£2.78" 1.27+0.23"
M3 Gumol /L 28.76+7.25" 19.87+0.04"  63.42£2.51"  0.75£0.21  0.69+0.06" 0.52£0.04" 54.30+0.73" 0.800.09"
M4z Sumol/L  12.00+1.54" 12.47£0.02°  86.55+1.99"  0.79£0.23  0.77£0.08" 0.52£0.05" 56.72+5.43" 0.41£0.02"
EEEF ST RALE,P < 0.05,7P < 0.01,

Note : Compared with those in the solvent control group, P < 0.05,”P < 0.01.
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Bl1 SMxt U251 ZHRa e FERL BT R AE (n = 3)
A. Solvent control group B.SM 1 group (2 wmol/L) C.SM 2 group (4 pmol/L) D.SM 3 group (6 wmol/L) E.SM 4 group (8 pwmol/L)
Fig. 1 Effect of SM on clone formation of U251 cells (n =3)
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A EF ST B.SM 148(2 pmol /L) C.SM 248(4 pmol /L) D.SM 348(6 pmol /L) E.SM 4£1(8 pmol /L)
B2 SMxt U251 AfATHI# M
A. Solvent control group B.SM 1 group (2 wmol/L) C.SM 2 group (4 pmol/L) D.SM 3 group (6 pmol/L) E.SM 4 group (8 wmol/L)
Fig.2 Effect of SM on apoptosis of U251 cells
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Fig. 3 Effect of SM on the expression of apoptosis — related
proteins of U251 cells
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Fig. 4 Effect of SM on ROS level of U251 cells
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Fig. 5 Effect of SM on mitochondrial membrane potential of U251 cells

38



2024 4F 1 H 5 H 5533 B8 1 1)
Vol. 33,No. 1, January 5,2024

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

L PARP %2 Ak fil A G (50 DNA W 24 fi i Befe, =

FHAMMI T A I, caspase — 3 B BT VI F4TE S PARP 1

18 S5 A 8 A R S U T R A AR RSO AR WS i

o Xof 40 3 R G AR A ARG I A B, SM A B T 5 2

U251 4 ffd caspase — 3 B U131 (C — caspase 3 25 H 7K

Tt I PARP B fift (PARP 25 117K F-FRAIR ) , 25 R 32 01

SM ] BETE i W55 U251 A0 i IR TR A LR 5, O B2 ik

JEARA

£ L ] T3 R FR R TSR AR L T R AR A

AR B o, SRR IR A SRR N PP T3

2, RUCE I T S5 AT AR IR AR s B

SRR T RE U5 e I8 200 M 0 T2 25 ) R P T I e 4

A4 RO U7 YRS, ROS 78— @ 2 B 1 ] fi ok 41 g

BE5H 504 B ROS i i 245 0 iR B AR 11, R IE

AN A T B 5 A0 R 2 A A

PIRE , ROS 7KV A T iy, A 2R (A 5 14 5 38 35 1 3l

R HORLIR B H AT B, S B ORI S P I 24 S 75

T R 240 L X Bl A BB, caspase G0 2 0 i 3, A fifi

TiF caspase — 375G 1k, BEM NI E Y PARP, £ 2475

S MBI T8 200 B SMAT BRI i ik AR ) Oy X

T U251 40N ROSZKF- T, e SR R I H A3 e A1

gD RE AT, S B T

25 Lk, SM AT I U251 4i i3 5 , I 5 H

T, VR IR AT et i fie HE U251 40N ROS ZK-F- T+

1 5 LR T caspase B A T-3&8 48, e

HU251 AT

5% 3k

[1] ALDAPE K,ZADEH G,MANSOURI S, et al. Glioblastoma: pa-
thology, molecular mechanisms and markers [J]. Acta Neuro-
pathol ,2015,129(6) : 829 — 848.

[2] LEE E,YONG RL,PADDISON P, et al. Comparison of glioblas-
toma (GBM) molecular classification methods[J]. Semin Can-
cer Biol ,2018,53:201 - 211.

[3] ALEXANDER BM, CLOUGHESY TF. Adult Glioblastomal[J].
J Clin Oncol,2017,35(21) : 2402 — 2409.

[4] CHAUHAN PS, KUMARASAMY M, CARCABOSO AM, et al.
Multifunctional silica — coated mixed polymeric micelles for in-
tegrin — targeted therapy of pediatric patient — derived glioblas-
tomal J ]. Mater Sci Eng C Mater Biol Appl,2021,128:112261.

[5] WANG S, YAO F, LU XH, et al. Temozolomide promotes im-
mune escape of GBM cells via upregulating PD — L1[J]. Am J
Cancer Res,2019,9(6):1161 — 1171.

[6] OSTROM QT, GITTLEMAN H,XU J, et al. CBTRUS Statistical
Report: Primary Brain and Other Central Nervous System Tu-
mors Diagnosed in the United States in 2009 - 2013 [J]. Neuro
Oncol,2016, 18 (suppl_5) : vl - v75.

[7] STUPP R,MASON WP,VAN DEN BENT MJ, et al. Radiotherapy

plus concomitant and adjuvant temozolomide for glioblastomal J .

N Engl ] Med,2005,352(10) :987 - 996.

[8] KARACHI A, DASTMALCHI F, MITCHELL DA, et al. Temo-
zolomide for immunomodulation in the treatment of gliobla -
stomal J|. Neuro Oncol,2018,20(12) :1566 — 1572.

[9] TANG Q,ZHENG F, LIU Z, et al. Novel reciprocal interaction
of IncRNA HOTAIR and miR - 214 - 3p contribute to the sola-
margine — inhibited PDPK1 gene expression in human lung can-
cer[J]. J Cell Mol Med,2019,23(11):7749 - 7761.

[10] TANG Q, LI XJ, CHEN Y, et al. Solamargine inhibits the
growth of hepatocellular carcinoma and enhances the antican-
cer effect of sorafenib by regulating HOTTIP — TUG1 / miR -
4726 - 5p / MUCI1 pathway[J]. Mol Carcinog, 2022, 61(4) :
417 - 432.

[11] WU JJ, TANG XJ,MA CJ,et al. The regulation and interaction
of colon cancer — associated transcript — 1 and miR7 - 5p
contribute to the inhibition of SP1 expression by solamargine
in human nasopharyngeal carcinoma cells[ J]. Phytother Res,
2020,34(1):201 - 213.

(12130 X, %4c#, 8 &,5F . B3 m3T X RKO
mpgrg st AR 5 EERH,2018,29(8):
1839 - 1841.

[13] XIE X,ZHANG X,CHEN J, et al. Fe,0, — solamargine induces
apoptosis and inhibits metastasis of pancreatic cancer cells[J].
Int J Oncol ,2019,54(3):905 - 915.

[14] VO PHT,NGUYEN TDT, TRAN HT, et al. Cytotoxic compo-
nents from the leaves of Erythrophleum fordii induce human
acute leukemia cell apoptosis through caspase 3 activation and
PARP cleavage [J]. Bioorganic & Medicinal Chemistry Let-
ters,2021,31:127673.

[15] A A ALY H, G EID B. Cisplatin induced testicular damage
through mitochondria mediated apoptosis, inflammation and
oxidative stress in rats: impact of resveratrol [I]. Endocr J,
2020,67(9):969 - 980.

[16] MCCOMB S, CHAN PK, GUINOT A, et al. Efficient apoptosis
requires feedback amplification of upstream apoptotic signals
by effector caspase — 3 or — 7 [J]. Sci Adv, 2019,5(7) :
eaau9433.

[17] CARNEIRO BA,EL - DEIRY WS. Targeting apoptosis in can-
cer therapy[]]. Nat Rev Clin Oncol,2020,17(7) :395 — 417.

[18] LIANG WQ, CUI JX, ZHANG KC, et al. Shikonin induces
ROS - based mitochondria — mediated apoptosis in colon can-
cer[J]. Oncotarget,2017,8(65) : 109094 — 109106.

[19] LIN JJ,HUANG CC,SU YL, et al. Proteomics Analysis of Tan-
geretin — Induced Apoptosis through Mitochondrial Dysfunc-
tion in Bladder Cancer Cells[J]. Int ] Mol S¢i,2019,20(5):1017.

[20] SOROLLA MA, HIDALGO I, SOROLLA A, et al. Microenvi-
ronmental Reactive Oxygen Species in Colorectal Cancer: In-
volved Processes and Therapeutic Opportunities [J]. Cancers
(Basel),2021,13(20):5037.

(Wi H 39:2023 - 03 - 20; f[E H H1: 2023 - 09 - 24)

39



