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Effects of breviscapine on proliferation and radiotherapy sensitivity of
human non-small cell lung cancer A549 cells*

WEI Hui, WANG Tianheng, GAO Shiqi
(Handan First Hospital, Handan, 056002, Hebet, China)

Abstract: Objective To investigate the effects of breviscapine on the proliferation and radiosensitivity of human non—
small cell lung cancer (NSCLC) A549 cells. Methods A549 cells in the logarithmic growth phase were treated with serial
concentrations (0, 2, 4, 8, 16, 32 wmol - L") of breviscapine for 48 h. The cell proliferation inhibition rate was measured us-
ing the MTT assay, and the half-maximal inhibitory concentration (ICso) was calculated and used as the breviscapine con-
centration in subsequent experiments. A549 cells were treated with serial radiation doses (0, 1, 2, 4, 6, 8 Gy) alone or in
combination with breviscapine (14.75 wmol-L™"), and the mean lethal dose (Do) and sensitization enhancement ratio (SER)
were calculated. The cells were divided into four groups: control, breviscapine alone, radiotherapy alone, and breviscapine
combined with radiotherapy. The MTT assay was used to detect cell proliferation inhibition, flow cytometry to assess apopto-
sis, GFP-LC3 plasmid transfection to observe autophagy, and Western blotting to measure the expression of apoptosis— and
autophagy—-related proteins. Results The ICso of breviscapine for A549 cells was (14.75+1.82) pwmol - L', The Dy values for
the radiotherapy alone group and the combination group were (2.19+0.15) Gy and (1.64+0.10) Gy, respectively, with an
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SER of 1.34. The breviscapine alone, radiotherapy alone, and combination of breviscapine with radiotherapy significantly

increased the proliferation inhibition rate, apoptosis rate, number of autophagosomes, relative expression levels of Bax,

Cleaved Caspase—3, Beclinl, and LC3— Il proteins, as well as the ratios of Bax/Bcl-2, Cleaved Caspase—3/Caspase—3, and

LC3-1I/LC3- I, while significantly decreasing Bel-2 expression (P<0.05). The effects in the combination group were sig-

nificantly stronger than those in the breviscapine alone or radiotherapy alone groups (P<0.05). Conclusion Breviscapine

can inhibit the proliferation of A549 cells and enhance their radiosensitivity by regulating the expression of related proteins

to promote apoptosis and autophagy, providing new insights for the treatment of NSCLC.
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4 h; B )5 AL 100 wL DMSO £ 11 2 )3, fd ] i
BT 570 nm P A ARG (A) o i3 15540
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Fig. 1 Effects of different concentrations of breviscapine on the

proliferation of A549 cells (n=3)
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Fig. 2 Effects of breviscapine on radiotherapy sensitivity o ,
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A549 cells (n=3
cells (n=3) Fig. 3 The effects of breviscapine combined with radiotherapy

B Bk SN AK(TE s, n=3) on proliferation inhibition rate of A549 cells (n=3)
=7 g 11T o

Tab.1  Click multi—target model parameters (X £ s, n=3)

24 KTEHEBEESHITXT A549 40 B T- B 2200

21 571) D,/Gy D,/Gy N SER
i Crg 2.19+0.15 1.7610.12 3.15:0.22 AR A R IZR G AT AR T
ITSAEEAHOT 1.6420.10 1.25:0.00 2382018 134 AT RRAEFRIRG MO 419 AS49 4i A 1% 15 1 2%
‘ 5284 6125  4.692 T A AL (P<0.05) , HAT S48 R IK A 07 414
P 0.006 0.004 0.009 T2 E S TI SR A AT 4 (P<0.05) (B 4) .
ke g Eaar! & 1T St

0.14%

0.09% 5.17% 17.06%

507 A
: : 40
5 0° 10 0? 10° 10*
& TR H#ﬁﬁflﬁ‘fﬂ s *
530
0.23% 30.10% J}_] *
;g 201
104
0 T T T

T
S L S8%] 10 e TAM  ATRIERA BUTH T RAERKS
100 100 10* 10 10" 10> 10°  10* T
Annexin V-FITC

TE 2 (A) R 40 B AR AR T - 41 AS49 28 L B Tk 05 (B) %41 AS49 40 B =% . 5 = @ 41 B, "P<0.055 5 1T % 70 5 41 1 8, *P<0.05; 5 ik
J7 B, 2P<0.05.
Note: (A) The apoptosis of A549 cells in each group was detected by flow cytometry; (B) The apoptosis rate of A549 cells in each group. Compared
with blank group, "P<0.05; Compared with breviscapine group, *P<0.05; Compared with radiotherapy group, “P<0.05.
E4 AT B F B A BOT X A549 4 MR T 8 % o (n=3)
Fig. 4 Effects of breviscapine combined with radiotherapy on apoptosis of A549 cells (n=3)
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2.5 KT=RHEERA T A549 4006 B 1 5 =200
GFP-LC3 Jii bi % YL SL B 45 R B s, kT S48
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VE : (A)GFP-LC3 JiT AL #% 2 v 4 M &2 AS49 40 J B vk 5 (B) & 41 AS49 40 jif, B ik 4k B . 5 = G 4l 38, P<0.05; 5 3T S0 % 4 3%, *P<

0.05; 5 #097 4 th %, 2 P<0.05,,

Note: (A) The autophagy of A549 cells in each group was detected by GFP-LC3 fluorescent plasmid transfection; (B) The number of autophagosomes

of A549 cells in each group. Compared with blank group, “P<0.05; Compared with breviscapine group, “P<0.05; Compared with radiotherapy group, A2P<0.05.
E5 T &R EAHOT X AS49 4 8 v B % e (n=3)

Fig. 5 The effects of breviscapine combined with radiotherapy on autophagy of A549 cells (n=3)
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UK 5 5 5003 440 FL 18 507 g 32 1 T v X L
oAy 5 Wi il 9 S8 5 TOURS () SRR DR 2R o i 8 %) 35 B 4
R ARG /N i il (295 15% ) FTNSCLC (2 5

-514 -
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LC3-T K. 52 a4 i, P<0.05; 5 576 % 4 3, P<0.05;5 5 07 41 i, # P<0.05.

Note: (A) The expression of Bel-2, Bax, Caspase—3, Cleaved Caspase—3, Beclinl, LC3- [ , LC3-1I proteins in A549 cells of each group were de-
tected by Western blotting; (B) The relative expression levels of Bel-2, Bax, Caspase—3, Cleaved Caspase—3, Beclinl, LC3— 1, LC3—- I in A549 cells of
each group; (C) The expression ratios of Bax/Bcl-2, Cleaved Caspase—3/Caspase—3, LC3— [I/LC3- 1 in A549 cells of each group. Compared with blank

group, "P<0.05; Compared with breviscapine group, P<0.05; Compared with radiotherapy group, “P<0.05.
H6 X =796 F B A7 2 A549 40 /i Bel-2 Bax ,Caspase—3 , Cleaved Caspase—3 . Beclinl ,1.C3- 1 \LC3- 1l % & % 3k X Bax/Bcl-
2 Cleaved Caspase—3/Caspase—3.L.C3- Il /LC3- 1 {8 89 % 7 (n=3)
Fig. 6  Effects of breviscapine combined with radiotherapy on the expression of Bel-2, Bax, Caspase—3, Cleaved Caspase-3, Beclinl,

LC3- 1, LC3-1I proteins and the ratios of Bax/Bcl-2, Cleaved Caspase—3/Caspase—3, LC3— Il /LC3- 1 in A549 cells

of each group (n=3)
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