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The activation of mitochondrial pathway induced by chrysotile asbestos to induce
apoptosis of A549 cells by activated reactive oxygen species
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Abstract: In this study, the authors investigated the role of reactive oxygen species ( ROS) in inducing A549 apop-
tosis by activated mitochondria apoptosis pathway in chrysotile asbestos. Human lung epithelial cell ( A549) cells
were exposed to different concentrations of chrysotile asbestos dust and, on such a basis, the authors conducted de-
tection of cell viability by MTT assay and detection of cell apoptosis rate, intracellular ROS level and mitochondrial
membrane potential by flow cytometry before and after pretreatment of N-acetyl-l1-cysteine (NAC) of ROS inhibitor,
and then performed determination of caspase-3 and pS53 protein expression level by Western blot. The experimental
results show that chrysotile asbestos dust can reduce the survival rate of A549 cells and present the effectiveness re-
lationship between the time and the dose. NAC could significantly reduce intracellular ROS level, prevent mito-

chondrial membrane potential declining, lower the expression level of caspase-3, p53 protein, and inhibit the occurrence
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of some cell apoptosis. The results indicate that ROS could activate mitochondrial apoptotic pathway by raising p53

protein expression and thus induce apoptosis of A549 cells.
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A 2 B A BE 4y B R S, 8 B K B ML IR
HOE B 10 h, 5 E Al B AL S PR e B I 300 H
0 TSR A A 2, B e o S0 IR A R R 2
fei e R ZEVROK B A, SR O I o R 2 RPMI-
1640 15 FE3EHCH /1 000 pwe/mL [ REW, 48 H] AT 77
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Effect of chrysotile asbestos dusts on the
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Fig. 2 Apoptosis rate of A549 cells exposed to different con-

centrations of chrysotile asbestos dusts after 24 hours
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Fig. 3 Intracellular ROS levels in A549 cells exposed to

different concentrations of chrysotile asbestos dusts after 24 hours
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Fig. 5 Expression of caspase-3 and p53 protein of A549 cells exposed to different concentrations of chrysotile asbestos

dust after 24 hours
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e 398 T B R AR B A A0 AR A R KL AR N AR Y
U JE s 5 RIS P 000 A7 2 2 A, AT R N 1 N AN RT3
PR T-FE(Kamp er al. , 2012) o ASZE A, B
VERE il ke 0 DI NS AN IR ER AR RO R N
SRR AR B PR AT T B A . AR N ROS i 771 NAC
S o 5 [ AR R TR A RS AL AR L, S b 4 i i 47 B
FEFEW] Wb o DA B2 SR IR A R 2T 4k 2B w] 5
Y0 e NI Tk R, ROS AT i 2 i A 4T 4
7SR R RS St T S N M ol R T U iea v
ASCHS 00 40 i 9 T 1) 45 SR AH — 20 S s i T
ROS 7E4 i T A (.

FEAS SEBR v, Biti A5 J A R 2T 48 2 ok B 1
HUEF IS [a) E K, ROS (17 A 5% 8 E T, AW
PRI TR RSN o 7 IR AR (2015) W58 R B A1
Mk AR 2T Si—O B A1 HUARE 5 W7 22, T2 B
Si o FEAN Si—O0 « ALK A v 9 55 MR M 24 5 1 T
T R AR K B ROS. AR £ 4 2 1 1) 42
5 FTRRAE AR N K23 1 5 DL R A S R R AU
Al AR AR AE 9 1 A 1) 2R AR R AL, JR) 3 T ik
181 2 E 218 BRI ROS( Toyokuni, 2014 F 3Bk
%%,2017) o Schulz %5 (2014) % B A7 1 ] 18 i A 2
K DNA ik S B0 AL BE 55, N5 5 ROS (1
PR AR ROS AR BT e AR Sl
MITT VAN A0 0 g R B, AN [R) 3 52 1 ik A A e 7
AS49 20 Jf AN [ IR T4 S5, 508 48 1K) v g 380 A 90 o 4
Mo ZEIA ROS #1171 NAC J& , 5 [R]85 B2 il A
MRALAH LB, MO ROS 1175 i 25 02D o 40 A7 3
FBENL A ROS 12 484 0 i 5L 3ef 9 3, 31 < i
ATREXS A549 4 Ji A4 A0 19 5EL 40 4 T 5 L9 ROS
= s A R .

S M98 T A S e T i AR AN ) 2E
T2 52 AR SE S R P Y5 (%) R AR T % L P B IR R 2
caspase-3 & Z& R A T B h ) SR R 1, 2 PP
TR A R IF T caspase-3 K fidt & I T2 ( Mar-
icica et al. , 2011; Lee et al. , 2015) . HHFTEY,
PRAN A549 21 J AAA P /) B 20 23 mh A 9 T )
JYf0 i 5% S 71 2 P 15 Iy 5 22, [R] N PE AT caspase-3 Al
caspase-9 [F11d % IA (Kido et al. , 2008) . A SZEK;
AR 4243 AL 50100 pg/ml. (75 e & A549
AL 24 h J5, caspase-3 [ &k & LU AL W] 2
Thvar, B Gl 70 & 10 19 0 2 11 08 1 28 T 18 5 s
A NAC Ji&, A — 75 A A5 4L A B, caspase-3 &
H AR IE K-8 R . W] ROS W22 caspase-3

HAMRIE, BRI RELE, S5 g0 AR
D20 B 1 245 ARG

p33 J&—ANE ML) IR AL A, T 2 R
PRIETIE B RS, ST R A DI K (Lee et
al., 2015) o TEPHTR A H 1, 1R 22 40 Mo v 5 3k £
TEA pS3 LRRiMA AT, S RLARBL A7 J5 1) pS3 2458
IEFN Bel-2 8 5 B AH BAE R HE 4 08 T 1 1) g
(Belade et al. , 2014) . ASSEZE6 H, 15 A7 R 47 4E 07 42
5 AS49 4N AEH 24 b J5, A0 RIE TR TR, pS3 &
A KT8, 1 B WL A R A7 B T pS3 B A B 2k
AR, SN . Kido %5 (2008) i 57 & 1L, ROS
T e p53 15 S Al TS0 . I NAC
Ji > TR E (100 g/ mL) i A7 85 A pS3 RIA K
VI SRR, TR B (50 we/mL) R A K 4L B A
SR o AR B2 R ROS A6 pS3 B 1R IA L W
A, R RE A TR TR B (A R S S LR AR
(1) ROS AN LATE p53 £ [ it ik, p53 1 [ 7EAIRH
2R I 3A W) Rk A HARBOE 1B 48, v — 0
BT,

4 ik

U AR T A ROS K1 3% BT, Jf
R ZORE AR T8 B A OC B caspase-3 F p53 &
IE, 5340 R 2R T2 ROS 157 NAC g 3% b
A A ROS 7K1+, N caspase-3 Fll p53 FKik, yik />
R TR

(2) ROS 7£ i A1 A 5 5 40 i O 12 b i o A
caspase-3p53 1 Ik, 1F [ 95 2R A4 8 T2 18 2%, M
5 40 R T R kA
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