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Abstract: Objective To explore the effects and mechanisms of neotuberostemonine on the apoptosis of human pancreatic cancer
cells MiaPaCa-2 and PANC-1. Methods MiaPaCa-2 and PANC-1 cells were treated with NTS at concentrations of 0, 20, 40, 60, 80,
and 100 pg-mL! for 24, 48, and 72 h, respectively. Cell viability was detected by the MTT assay. The control group (0 pg-mL™"), the
low, medium, high-concentration group of NTS (20, 40, 60 ug-mL™"), were set up. The effect of NTS on the proliferation ability of
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MiaPaCa-2 and PANC-1 cells was detected by the plate cloning method. The cell migration ability was detected by the scratch healing
assay. Apoptosis was observed by Hoechst 33258 staining. The apoptosis rate and mitochondrial membrane potential were detected by
flow cytometry. The expression levels of apoptosis-related proteins B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X protein (Bax),
activated Caspase-3 (cleaved-Caspase-3), and Caspase-9 were detected by Western blotting. Results Compared with the control
group, different concentrations of NTS significantly reduced the proliferation activity (P < 0.01), colony formation rate (P < 0.05 or
0.01), scratch healing rate (P < 0.05 or 0.01), and mitochondrial membrane potential (P < 0.01) of MiaPaCa-2 and PANC-1 cells. In
addition, NTS increased the apoptosis level of MiaPaCa-2 and PANC-1 cells (P < 0.01). At the protein level, NTS significantly
upregulated the expression levels of apoptosis-related factors cleaved-Caspase-3, Bax, and Caspase-9 proteins, while the expression
level of the apoptosis factor Bcl-2 protein was significantly downregulated (P < 0.05, 0.01). Conclusion NTS can effectively inhibit
the proliferation and migration of human pancreatic cancer cells MiaPaCa-2 and PANC-1 and promote their apoptosis. The mechanism

may be related to the downregulation of the anti-apoptotic protein Bcl-2 and the upregulation of the pro-apoptotic proteins Bax, cleaved-

Caspase-3, and Caspase-9.
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Fig. 7 Effect of NTS on expression of apoptosis-related proteins in MiaPaCa-2 and PANC-1 cells

&1 NTS 3f MiaPaCa-2 BIVATHEXEARIEMEM (X £5, n=3)
Table 1 Effect of NTS on expression of apoptosis-related proteins in MiaPaCa-2 cells (X £s, n=3)

MRl JRERE/(ugmL™)  Caspase-9/B-actin Bax/p-actin Bcl-2/p-actin cleaved-Caspase-3/B-actin
X e — 0.28+0.04 0.44+0.14 0.91+0.05 0.19+0.09
NTS 20 0.42+0.06" 0.714+0.09" 0.64+0.1" 0.384+0.07"

40 0.611+0.09™ 0.924+0.14" 0.37+0.1" 0.734+0.15"

60 1.13+0.19" 1.08+0.08™ 0.214+0.14™ 0.794+0.05™

Sxp i "P<0.05

*P<0.05

“P<0.01,

**P<0.01 vs control group.
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2 NTS 3f PANC-1 AT HXERRIANFME (X £s, n=3)
Table 2 Effect of NTS on expression of apoptosis-related proteins in PANC-1 cells (X x5, n=3)

2H 5 R/ (ug'mL ™) Caspase-9/p-actin Bax/p-actin Bcl-2/B-actin cleaved-Caspase-3/p-actin
X i — 0.71£0.01 0.67£0.13 1.174+0.10 0.36£0.22
NTS 20 0.89+0.11" 0.97+0.07" 0.85+0.17" 0.71£0.05"

40 1.004+0.19" 1.15+0.27" 0.59+0.32" 0.84+0.11"

60 1.114+0.22" 1.074+0.2" 0.32+0.07" 0.90+0.08"

HxIEA S *P<0.05 *P<0.01,
*P<0.05 *P<0.01 vs control group.

NTS %F Ak fiRJ# MiaPaCa-2 Fll PANC-1 4l g B A5 4%
FEAMHIAEF, ATRRIRE A IE 26, TR e P S 5
R NTS w6 40 MG 58 5 T e ;s MR &
SR 4E R KW NTS Tl MiaPaCa-2 fll PANC-1 4
M fs 50t A Lu e, R IT R PE B ARG, TR
JIHE s Hoechst 33258 YLfi kst 45 S B NTS
1% T MiaPaCa-2 Fl PANC-1 4HffafH 1>, S5xfRid
ELAL, 29T TRAH A R g o, A% e ()i
g, HILT B EMRETIRME; R G B A
S ) R T 3R S 2R AR T LA I, NTS BE 2 25 1
Jin MiaPaCa-2 F1 PANC-1 20 B i 1 2 3 ] 5. 25 [&AK
MiaPaCa-2 H1 PANC-1 A2 AR Az, M N2k
R A e 375 3 T R A B AR R

SHH I TR B R R R ) T B, AR
PO RN 2 FE R (A AR RS, 4R BRIE TR, ek
R B 2 FhARAL: — R RAI L, R 2kiik
(AR IZE 3G . AR 4R B R BRI T
HH (W Bax. Bak) S7ELRLARSME FIERFLIE,
FEANR AR C SRF TR, MR C @
it Apaf-1 5 Caspase-9 & TERMT-EEY, HF
Caspase-9 151k, #E M35 1L Caspase-3, filt & Caspase
PERINL, B sh &R R R TR0, R, £
T A2 JIE F A T 3 T AR Dy oA R T ) B AR
Fro AL R KD, NTS 7] i Bax. cleaved-
Caspase-3. Caspase-9 55 FI3RIA/K, I i Bel-2
T ERIEKN, ARG RLRIBE AL, UiBH NTS AliE
R R R SRR L AL, TR T Bax. Bel-2 5%
TERE, NMEFARAT.

AHF LI 52 B MiaPaCa-2 il PANC-1 41 ff
TR G, T A A i AT A 4 T Hb e
NTS VEH] TRl (U RCR {2 NTS %X 2 FifF
R 40 B 2K B AN e A AR [F], X AT RES2 BT 2 P
AR KR I 22 57 . INFE SRR RI B R VE FH A BT AN )
SEOOT NTS 1 B2 R8RS 58 4 A8 [F] o X Fh 22 e 4R
TERBREVRITH, 52785075 IS A M ) S o v,

FEELDR T A PRSP SR 40 i J) 3055 LR 2 0 245 47)
7 RRICISENR ik — R N R T HAEAN R 40 A 1
ZEFE T BRI, B 25T BN HE B T 2
e .

NTS Xf AJ#fiR MiaPaCa-2 il PANC-1 4liffs B A5
B AR AR R TR, BRI AT RE S
NI T EE Bel-2 A1 BT E N Bax.
cleaved-Caspase-3. Caspase-9 FIAH K.
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