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Effects of Benzoyl Aconitine on Autophagy and Apoptosis of Human Lung Cancer Cell Line A549

SHAO Xin"*,HAN Bin’, JIANG Xianhong’, LI Feng"*,HE Mei*, LIU Fu'(1. School of Pharmacy, North Sichuan
Medical College, Sichuan Nanchong 637000, China; 2. Dept. of Pharmacy, the Affiliated Hospital of North
Sichuan Medical College, Sichuan Nanchong 637000, China; 3. Dept. of Clinical Medicine, North Sichuan
Medical College, Sichuan Nanchong 637000, China)

ABSTRACT OBIJECTIVE: To study the effects of benzoyl aconitine (BAC) on autophagy and apoptosis of human lung cancer
Ab49 cells, and to investigate its mechanism in anti-non-small cell lung cancer. METHODS: A549 cells were treated with different
doses of BAC (10, 50, 100, 200, 400 pmol/L), and then cell morphology was obtained; the proliferation inhibition rate of the
cell was determined by CCK-8 assay. The cells were divided into control group (without drug) , BAC low-dose and high-dose
groups (200, 400 pmol/L). After treated with relevant drugs, the apoptosis rate of cells was determined by flow cytometry. The
gene and protein expression of apoptosis-related factors Bcl-2, Bax, Caspase-3 as well as autophagy-related factors Beclinl, LC3,
P62 were determined by RT-PCR and Western blotting assay. RESULTS: After treated with different doses of BAC, the cells
were shrunken and sparsely arranged; inhibitory rate of cell proliferation was increased significantly in BAC 100, 200, 400 pmol/L
groups (P<<0.05 or P<<0.01). Results of flow cytometry showed that the apoptotic rates of cells were increased to different extents
in BAC low-dose and high-dose groups after treated for 24 and 48 h, in a concentration and time-dependent manner. Compared
with control group, mRNA and protein expression of Bcl-2 and P62 were decreased to different extents in BAC groups; mRNA
expression of Bax, Caspase-3, Beclinl and LC3 as well as protein expression of Bax, Active caspase-3, P62, Beclinl, LC3 11/ 1
were increased to different extent; there was statistical significance in mRNA expression of Caspase-3, and protein expression of
Bel-2, Active Caspase-3, Beclinl, LC3 11/ 1 and P62 in BAC low-dose group as well as all target mRNA and protein expression
in BAC high-dose group (P<<0.05 or P<<0.01), in dose-dependent manner. CONCLUSIONS: BAC can inhibit the proliferation
and promote the apoptosis of A549 cells, promote Beclinl, LC3(LC3 II/1 ), Bax and Caspase-3 (Active Caspase-3) gene and
their protein expression, but inhibit P62 and Bcl-2 gene and their protein expression. The mechanism may be related to BAC
inducing apoptosis by promoting excessive autophagy of cells.

KEYWORDS Benzoyl aconitine; Non-small cell lung cancer; A549 cells; Proliferation; Autophagy; Apoptosis
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Tab 1 Primer sequence

R AR5y SR bp

Bel IF U TCCCATCAATCTTCAGCACTCT 105
J U TCGATCTGGAAATCCTCCTAAT

Bay I X5 GATGCGTCCACCAAGAAGCT 17
U CGGCCCCAGTTGAAGTTG
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J U AAGCTTGTCGGCATACTGTT
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J0) IF U GGGGACTTGGTTGCCTTTT 139
[ U CAGCCATCGCAGATCACATT
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Fig 2 Morphological micrographs of cells in each
group (x100)
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Tab 2 Proliferation inhibition rate of A549 cells trea-
ted with different doses of BAC (x+s,n=3)

£l it L YA &
W 0 )
BACHZH 10 275290

50 488227
100 986£2.13"
200 2168449
400 $65£5307

T IR R, " P<<0.05, % *P<<0.01
Note: vs. control group, “P<<0.05,*P<<0.01

50} BRZH EL A, BACAIR i 751 2k 2 200 B 338 4 1) o 2R
VR EIG, ZFA5 ¥ E X (P<0.05 5 P<
0.01) , ELYE FRBSH ], T 200 o 18 4 iy o ) 30 vy, 285
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RUER.
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BAC Gt 2 40 AR Ay P10 B 0108 T3 (/E FH 48 hi) LA
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%3 BACERA AR E T A549 48 i i 35 58 # ) 22
(x+s,n=3)

Tab 3 Inhibition rate of A549 cells proliferation after

treated with BAC for different time (x * s,

F4 AEFI=ZEBACIEATRRE BT AS49 HpEA X
(xts,n=3)

Tab 4 Apoptosis rate of A549 cells after treated with

different doses of BAC for different time(x * s,

n=3) n=3)
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AUh 48h Th T BT R BT
ML 0 0 0 0 AL 0 1661042 2664074 1762035 2074026
BAC{E A4 200 194025.70° 28964907 2986672 BAC A EA 200 276£0.70 4155174 4184136 019+ 1.04°
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T 5 IR LA, *P<<0.05, " *P<<0.01

Note: vs. control group, “P<<0.05, **P<<0.01
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e S G e, *P<<0.05,  *P<<0.01
Note: vs. control group, *P<<0.05, **P<<0.01
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Hip  BAC IG5 i 4H Caspase-3 [ mRNA ik 7K LA K
BAC #5721 4% HARFE R 19 mRNA 238 7K 55 % R 41
P, 22 R A geit s L(P<<0.058 P<<0.01)., & H
PREE] mRNA Fik KA 25 5 L3R 5
#z 5 BAC Xt A549 4f i1 H Bel-2 ., Bax, Caspase-3 . Be-
clinl \LC3.P62 mRNA RiX/KFHIZM (X £5)
Tab 5 Effects of BAC on the mRNA expression of
Bcl-2, Bax, Caspase-3, Beclinl, LC3 and P62

in A549 cells(x +s)
ik HE umol/L Bel-2 Bax Caspase-3~ Belinl LC3 P62
bopiiE 0 LISI20.198 1.099+0.146 1.067+0.112 1388+ 1404 1.807+0.867 1.101+0453

BACIEHIEA 200 08130157 130820127 1560£0220° 174440903 202540984 10200671
BACRAEA 400 053720055 1807£0209° 1.858+0.190°" 1908+ 1374" 2.187+0966" 0.5810.165°

L HX IR A, *P<<0.05, * P<<0.01
Note: vs. control group, *P<<0.05, **P<<0.01

3.5 BAC XF A549 4fi ffi b Bcl-2 ., Bax , Active Caspase-3 .
Beclinl . LC31I/ [ P62 EHRIZHIFIG

Ejxf REZH bds , BAC 4557 12 20 41 i H Bel-2 P62 &
FI IR A AR FE B BRI, Bax  Active Caspase-3.,
Beclinl \LC3 11/ T (LC3 MW AILC3 T 4351k LC3 2
FhRIIE L, B Ak BEP # 2  Rl K EZ 1, T IRD &
FBAFIA AR W T+, BB BAC & i3
i, BREE IR E KB T R T SR %
MV FH ELAT 790 S AR s 3 s L, B BAC IG5 it 4 Bax
HE A, R 25 4 B AR 1 3RIB K S0 IR L%, 22
SEIAT B X (P<<0.05 8% P<<0.01) . £ HFrE M
FIBIKOEARG I 25 5 DL 4 3 6.
4 g

BAC WHFERRIAE Y, F A7 AR T Sk mAad ),
BB S, AT G 2528 e 20 A AL L2
AR R T AR R BN , BAC HE
25 T AS49 AN I IE F A KBS FiE BAC
FIEE RGN, AB49 AT Uh 1 BLAAR AR/ s i A I
% . Mt —H i 2k CCK-8 i B0 UF 52, BAC fig B & 3 il
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Fig 4 Electrophoresis of the effects of BAC on protein

[-actin

expression of Bcl-2, Bax, Active Caspase-3,
Beclinl, LC31I/1 and P62 in A549 cells
Fz 6 BAC Xt A549 4l i & Bel-2 . Bax , Active Caspase-
3.Beclinl [LC3 T/ T \P62 T A Ri£KF R Z M
(x+s,n=3)
Tab 6 Effects of BAC on the protein expression of
Bcl-2, Bax, Active Caspase-3, Beclinl, LC3
/1 and P62 in A549 cells(x+s,n=3)

j] B
45 i, Bel-2 Bax

Active Caspase-3— Beclinl 1c3ll/1 pel
Jmol/L

TR 0 17320657 135420243 057720148 032320091 059720167 1.699+0.151
BACICHIEA 200 1466+0400° 1376+0.192 1075£0209° 0.70740.179° 08990102 0595+0.104°
BACHAEA 400 0.672£0201° 1889+0293" 16950255 1036+0.205"" 13390213 0450+0.187""

T SR A, ¥ P<<0.05, ** P<<0.01

Note: vs. control group, *P<<0.05, **P<<0.01
A549 21 L A BB, 52 7Rk A R AR e A, e
200,400 pmol/L 51 & E F T 41 A 48 h J5 iz 0l & A1 L
WS, At M 3 B 0 =32 4 ) 6 (28.96 + 4.90) % |
(51.69 £5.48) % LA I A MEAAG I ZE R B /R, BAC
fES 1 ASA9 AN A PR T, HLKEZE 259 70 48 A 38 T, 41 i
L30T TG 00 O] T SR A AR, L R ) R[] A
FEEAN

A IS AN [EF IR T FRRBE i — A A st =, 5

AR TS N IREE RS S IIA O™, Beclinl S H
W 7 E VR 1 R (R A R [ AR e ) B
LC3 /& AW A AR e, R B 7, HAFELC3
I \LC3 T WAMEE, Y H W G i, LC3 1 A AR5
FIERLLC3 T, BRI E LC3 11 2 ek 3G ] £ Sy F I
PG PR BN, P62 & — e 40 it B A B 7 4
RE M, 24 A W MG T, P62 1 e 2 iz RALE A

HEZED; 201945 30 45 20 1

NG C BEREARSS & 15 AR Ery LC3 1 255 B A
AW, AR AWK G R S AR RS IR B Wi
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2 W A, PO2 K23 T B 5 F MR VR R A
P62 KV W23 3=, A58 45 R BoR , &4 [ 5] &
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