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ABSTRACT Objective: To investigate the effect of f-elemene on mitochondrial structure and function of
the A549 cells of non-small cell lung cancer (NSCLC), and to elucidate the mechanism of -elemene in the
treatment of NSCLC. Methods: The A549 cells at logarithmic growth stage were divided into blank
control group (0 mg+L "' B-elemene) , low, medium and high doses of B-elemene groups (10, 25 and
50 mg-L '), and solvent control group (0.5% ethanol in equal volume). After treatment for 24 h, the cell
activities in various groups were detected by MTT assay; the morphology changes of mitochondria in
the cells in various groups was observed by transmission electron microscope; the levels of adenosine
S-triphosphate (ATP) in the cells in various groups were detected by colorimetry; the mitochondrial
membrane potential of the A549 cells in various groups were detected by JC-1 flow cytometry;
mitochondrial membrane permeability transfer hole assay was used to detect the mitochondrial membrane
permeabilities of the cells in various groups. Results: The MTT results showed that compared with blank
control group, the cell activities in low, medium and high doses of B -elemene groups were decreased
gradually (P<Z0.05) , while the cell activity in solvent control group had no significant change, and the
difference was not significant (P>>0.05). The transmission electron microscope results showed that
compared with blank control group, the mitochondria of A549 cells in low, medium and high doses of
B-elemene groups showed swelling, vacuolation, disordered arrangement and dissolution, while the
mitochondrial morphology of the A549 cells in solvent control group had no significant changes. The
colorimetric method results showed that compared with blank control group, the ATP levels in the A549
cells in low, medium and high dose B-elemene groups were gradually decreased (P<Z0.05) , while the
ATP level in the A549 cells in solvent control group had no significant change, and the difference was not
significant (P>>0.05). The JC-1 flow cytometry method results showed that compared with blank control
group, the mitochondrial membrane potential of the A549 cells in low, medium and high doses of
B-elemene groups were decreased, and the percentages of the cells in Q2-4 region were increased (P<C
0.05) ; the percentage of the A549 cells in the Q2-4 region in solvent control group had no significant
change. The results of mitochondrial membrane permeability transfer hole experiment showed that
compared with blank control group, the mitochondrial membrane permeabilities of the A549 cells in low,
medium and high doses of B-elemene groups were increased, and the percentages of the cells in M4
region were increased (P<C0.05) ; the mitochondrial membrane permeability of the A549 cells and the
percentage of the M4 cells in solvent control group had no significant changes, and the difference was not
significant (P>>0.05). Conclusion: B-elemene can inhibit the proliferation of the A549 cells, and the
mechanism may be that the mitochondrial structure of A549 cells is damaged by reducing the level of ATP
and mitochondrial membrane potential, changing the mitochondrial morphology and increasing the

mitochondrial membrane permeability.
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MTT W 20 pL., 4 hJ5, ¥ EIWE@RW I, HimAZ
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2.1 B ASAImBER S XTRALE,
I . A )R- A 4 AS49 AN i TR M R IR
(P<C0.05); %5 %841 A549 40 Mo 7% 1 JC B B 78
fb, ZREGIFEY (P>0.05), WK1,

R MTT Bk 2% 2H 40 g 75 4
Tab.1 Cell activities in various groups detected by MTT

assay (n=3, x=+s)
Group Cell activity (A value)
Blank control 0.52+0.26
B-elemene
Low dose 0.50+0.25"
Medium dose 0.33+0.16"
High dose 0.18+0.09"
Solvent control 0.51+£0.25

"P<<0.05 ws blank control group.

2.2 BUAAMIMBEEEABSEARL HSEAXNE
ALEEE, AR R R - AL A549 2 Y
LR B, 2 ifk, IEHESI AL . VAR AR
%, H A EHORrE N %N 6 B2 A 549 4 il
AR T A, DLIE L,

A': Blank control group; B: Low dose of 3-elemene group;C: Medium dose of B-elemene group; D: High dose of 3-elemene group; E: Solvent

control group. The boxes in the experimental result pictures indicated mitochondria, and the arrows indicated the phenomena produced by the

mitochondrial structure of A549 cells in various groups.

B 1 A4 AS49 LSRR S5 (<12 000)
Fig. 1 Mitochondrial structures of A549 cells in various groups (X 12 000)

2.3 B4 AS49mF ATPRFE  HasExt A
P, k. R R B B-ME A A 2 ASA9 2 il
ATP KB FEAL (P<<0.05); %7 %5 B 20 A549 41
fir ATP/KSFIC A8 Mk, 2K g4 E X (P>
0.05), W2,

2.4 BAAMAImBBEEABEAE 5 RA
P, AR, Hh R R B-ME A M 20 AS49 4 it e A
ML A FEAIR (P<<0.05), Q2-4 X I 40 M i 43 %
T (P<<0.05); G B L AS549 4 fif 26 ki {4 i
HLA 5 Q2-4 XS i 7 o T A fk, 2250
it E X (P>0.05), WK 2% 3,

2.5 BAAMImBEEBEARBEER SAX
MR, G, b 7 B-HS 5 05 41 A 549 il Jifg
2 A RSB o M I, M4 X SR 4R i A R T e
(P<C0.05) ; 3 34F BR 41 A549 41 f 1Y 2 A 14 5 5

£2 HEEKWEH A5 HHEH ATP KT
Tab. 2 ATP levels in A549 cells in various groups detected

by colorimetry [n=3, x+s5, w,/(pmol-g )]
Group ATP level
Blank control 50.77£25.39
B-elemene
Low dose 41.79+20.90"
Medium dose 38.69+19.35"
High dose 36.76+18.38"
Solvent control 49.06+24.53

"P<C0.05 vs blank control group.

5 PR M4 X 40 i E A RO B ARk, 2R 0%
2 E X (P>0.05), WE 3MFE4L,
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A': Blank control group; B: Low dose of B-elemene group; C: Medium dose of B-elemene group; D: High dose of -elemene group; E: Solvent

control group.

B2 &2 A549 4 f LR R i e fir

Fig. 2 Mitochondrial membrane potentials of A549 cells in various groups

F3 FHASA MM Q24 K 4AME 4R

Tab. 3 Percentages of A549 cells in Q2-4 region in various

groups (n=3, xts5,7/%)
Group Percentages of cells in Q2-4 region
Blank control 16.914-8.45
B-elemene

Low dose 28.75+14.37"

Medium dose
High dose

Solvent control

44.73+22.37
75.48+37.74°
16.61£8.31

'P<20.05 ws blank control group.
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A': Blank control group; B: Low dose of B-elemene group; C: Medium dose of 3-elemene group; D: High dose of 3-elemene group;

E: Solvent control group.

B3 &4 A549 41 LR Rk IEE 3

Fig. 3 Mitochondrial membrane permeabilities of A549 cells in various groups

F4 4 AS49 40 M4 KR E 4%

Tab. 4 Percentages of A549 cells in M4 region in various

groups (n=3, x%s, 7/ %)
Group Percentage of cells in M4 region
Blank control 17.1448.57
B-elemene
Low dose 29.63414.81"

41.34+20.67"
56.37+28.18"
18.224+9.11

Medium dose
High dose

Solvent control

"P<C0.05 ws blank control group.
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