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Sempervirine inhibits proliferation of human glioma U251 cells
in vitro and in vivo
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Abstract: Sempervirine, a yohimbane-type alkaloid isolated from Gelsemium elegans, was found to signifi-
cantly inhibit the cellular proliferation of U251 cells in vitro and in vivo in a dose-dependent manner. U251 cells
were treated with 0-16 pmol-L* of sempervirine for 24, 48 or 72 h. An MTT assay and clone formation assay were
used to investigate cell survival and clone formation. Hoechst staining and Annexin V-FITC/PI staining were used
to measure cell apoptosis. The expression of PI3K, AKT, p-AKT, Bax, Bcl-2, caspase-3 and cleaved caspase-3 was
determined by Western blot analysis. The antitumor effect of sempervirine in vivo was investigated by inoculating
nude mice with U251 cells. All animal experiments were in strict accordance with the regulations of the Biomedical
Ethics Committee of Fujian Medical University (Fujian, China). The results show that sempervirine significantly
inhibits the proliferation and induces the apoptosis of U251 cells, promotes cleavage of caspase-3, down-regulates
the protein expression of PI3K and Bcl-2/Bax, and inhibits phosphorylation of AKT in vitro. Intraperitoneal injec-
tion of 4 or 8 mg-kg*-day™* of sempervirine inhibits U251 cells tumor growth in the xenograft nude mice, and
tumor weight decreased by 44.76% and 61.26%, respectively. Our study shows that sempervirine significantly
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inhibits the proliferation of U251 cells in vitro and in vivo, laying a foundation for further research and develop-

ment of its anti-glioma effect.

Key words: sempervirine; glioma; proliferation; apoptosis; nude mice; U251 cell

PRI 5T IR o S0 i R 1Y) 75%, o —2 L) o
JI2 R4 IR, T35 5 4 AR A7 R 0y 35%1, BLAT KR
R AR R ARG R sl R &
T ELE AR 7 5 R P i 8 1 23 SR 7 T EAS T ELR
HEJE, H H T 40 20 15 0T R AR DX Sl R o M SR Ak R AR
22k, AT JE G BN FAR BT
AT SR A V6 7 i FS2 S5 96 FF) B T2 B, SR TBUA T T
B2 PR, 290 DL I v o B, iR AL 25 Wik
FERAR, M LUIA B8 o o 15 J5 789 4 A 1) 80 B B 7E
YRIT IR (AT 254 32 B A AN IR 2R e Ak 771, - 28
BT i B R T RIAR S R AR, X R NR PR, W]
DA 35 aod I fivi o7 B, AE 73 B AR FH ORW, 5 5] kS i 453495 A
F2 G0 1) G g L, VAR AN R S B B M A
TR AR R AR IR R T8 97 5, 15 Johnson
SO P T M i e AR AT IR I AU (isocitrate
dehydrogenase, IDH) F875 (1] i J5i Jd W 7 75 A8 R AR
I Je I 96 A ) 3 9 245 4 DA SR A R DA St 4 ) i
2 IO 88 P9 1006 37 A R HE R T 2K, R AR A7 E S ) IR
LA TR A, 5 350 I R S5 A R BB [, A R 9T
RO E A R R BN BIPURRE R R 4+ i

¥4 (Gelsemiurm elegans Benth.), 1] & i J& 54,
et R EAMARHEY, FESMETERE. 2.
BT PEAEAR, I 2R R AN 5 [ R 0 b 2 K
SRR T B S A A R T T R, VIR, R SR T
A KT, HAE IR i B ER, 06 KRR
AP, B R LAl 80 FR B W v H T
Il PR Y6 T g, I HUAS — 2 97 24, B2, i T8 W) 8¢
PERROR, 5 SO e R B 52 2 PR o 188 W rh i 2 1
yohimbane 7 £ Wy A& 1) il 5 £ ¥4 W) Bl (sempervirine,
SPV, & 1) bl T H R IR BORS #2284
HOHX 3 GufE A AR 7 22 A PR SN g )v2 o0id, R
Hhuph 22 g BB B AR DL ARIE o ASHIE 5T AN R PR
i 2 U251 I T 0T 5, A AAS S 24 it 164 T 417 1) R A 5%
R RS I B R R A A AR AR 1 AT A, AR
"R S ) W AT o) N o 2 DR PRI L R ) W
PO A IR BRI TS T R SR Se s Ak 3 .

MRS 7%
R N R BT 40 U251 T B b [ AR B
RIRE IR ORI D3 2 P

Yohimbane type
(sempervirine)

Figure 1 Chemical structure of sempervirine (SPV)
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Figure 2 SPV inhibited U251 cells proliferation. A: Photograph
(400x) of U251 cells on SPV treatment after 48 h; B: The effect of
SPV on the inhibition rate of U251 cell proliferation at the indicated
time, respectively. n =5, x £s. “P < 0.01, ""P < 0.001 vs control
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Figure 3 SPV inhibits U251 cells colony formation. A: The

representative photos of the clones formed by U251 cells; B: The
corresponding quantification results of colony formation. n = 3,
X £s. P < 0.001 vs control
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Figure 4 Effect of SPV on apoptosis of U251 cells. U251 cells were treated with SPV (0, 1, 4, and 8 pmol-L?) for 48 h. A: Cell nuclear
morphological changes were measured by Hoechst 33342 stain and observed under a fluorescent microscope; B: Cell apoptosis was mea-
sured by Annexin V-FITC and propidium iodide (PI) stain and then detected by flow cytometry; C: Expression of apoptosis-related proteins
was detected by Western blot. n = 3, x 5. P < 0.01, *"P < 0.001 vs control
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Figure 5 Expression of PI3K and AKT proteins was detected by Western blot at different doses of SPV for 48 h. n = 3, x + 5. "P < 0.05,

P <0.01, "™P < 0.001 vs control
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Figure 6 SPV can inhibit proliferation of human glioma cells in vivo. A: SPV inhibited tumor cell proliferation; B: Tumor volume changes
in three groups; C: The change of nude mice weight; D: Tumor weight difference in three groups. n = 5, x +s. "P < 0.05, P < 0.01 vs control
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