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A comparative study of A549 cell apoptosis and cell cycle arrest induced
by chrysotile asbestos dust in four major mining areas of China
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Abstract: The compositions of chrysotile asbestos in four major mining areas of Xinkang in Sichuan, Shannan in
Shaanxi, Akesaic in Gansu and Mangya in Qinghai were analyzed by FTIR, their cell viability was detected by MTT
assay, and their cell apoptosis rate and cell cycle arrest were tested by flow cytometry. The authors compared and
discussed the effects of chrysotile asbestos dust on cell proliferation, cell apoptosis and cell cycle arrest in four min-
ing areas. The results show that the main phase of chrysotile asbestos in four mining areas was oblique fiber serpen-

tine, the composition of Xinkang chrysotile asbestos was more complex than that of the other three kinds of chryso-

kS BHA: 2017 -08 —31; 3#EZ HH#A: 2018 -04 -25

HEWH: HEEHRFIEIESTH (41472046, 41602033 5 PY )1 43 B R XI5 H (138002-5)

TEHE N RE1967 - O, 5, DUK, LA, TWREI, #5707 M AR A 2 E AL, E-mai: 759383240 @ qq. com;
ERMER: XEAC1972— D, fld:, FATHIE, E-mail: jianjundeng0801@ 163. com.



968 wOAR O W ¥ & E 37 %

tile asbestos, and the composition of Akesai is similar to that of the Mangya chrysotile asbestos. The chemical
groups of chrysotile asbestos in the four major mining areas are basically the same, and the surface structure of Ake-
sai and Mangya chrysotile fibers is better than that of Shannan and Xinkang. Four kinds of chrysotile asbestos can
inhibit the proliferation of A549 cells in different degrees, inducing apoptosis and cell cycle arrest: the maximum
apoptosis rate is (22.56 +2.56) % in Mangya group, the lowest apoptosis rate is (19.57 £3.07) % in the Shannan
group; and the cell cycle arrest is mainly at G2/M stage. The proportions of G2/M stage (Xinkang, Shannan, Ake-
sai, Mangya) are increased by 8.90%, 8.58%, 9.13% and 10.44% respectively. The capability of four kinds of
chrysotile asbestos for inducing cell apoptosis and cell cycle arrest is in order of Mangya > Xinkang > Akesai > Shannan.
Key words: chrysotile asbestos; A549 cell; apoptosis; cell cycle arres

Fund support: Projects of National Natural Science Foundation of China(41472046,41602033) ; Project of Science
and Technology of Mianyang, Sichuan Province 13S002-5

AT 2 A R AR I BRTE IR B W AT Uk A4
E, LA et T S ik PR 5 SR R g, A
19 20 70 A AR 5t 8 K T KAz A ( Wang
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Fig. 4 Effect of chrysotile asbestos from four major mining areas on apoptosis of cells
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LA T B RE ) B i, BT RN A KR R 2 s BT e 2 3 A R
TR, Bl AT MR 5 59 o P2 25 (2015 ) 3 i fl A% 52
56 R B S0 AIE S T R DY KA DX A A T AN [ R
JE 57 DNA FI3E 0 G (4 4 (R AN T e 1, 31X T RE At
SECT 4 PP DR AR AS R R ML S A T

HARNURE A 12— DT
/\‘;:’\Illi] ﬂ i‘,\ ) 2\\;\;’?\} E Q’/}g},‘ A
0 J \ > o o)

6 AR 3 At U TR TR s
Fig. 6 The schematic diagram of cell apoptosis and cell cycle
arrest induced by chrysotile asbestos
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