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Mitochondrial oxidative damage in A549 cells induced by PM, . dust-fall
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Abstract: In this study, A549 cells were exposed to PM, 5 dustfall of different concentrations, respectively. MTT
assay was used to evaluate cell viability. Cell morphology was observed through microscope after W-G staining.
Fluorescence probe DCFH-DA and JC-1 were applied to label A549 cells after being treated by PM,  to detect in-
tracellular level of ROS and change of MMP, with the purpose of investigating the mitochondrial oxidative damage
in A549 cells induced by PM, 5 dust-fall. The results showed that, compared with the control group, A549 cell via-
bility was (81.77 £6.15) % after being exposed to PM, 5 at 12.5 pwg/mL for 3 h, and was declined in a dose-de-
pendent manner and time-dependent effect. It was observed that cell morphology was changed, cell membrane was
dissolved and cell micro-nucleus appeared after being treated with PM, 5. In addition, the ROS levels were signifi-
cantly higher than those of the control group; with the increase of PM, 5 concentration, the fluorescence intensity
showed an increasing tendency gradually. Simultaneously, the MMP levels were declined in a dose-dependent man-
ner after being treated with PM, 5. And there was a negative correlation between the ROS level and MMP ( R® =
0.878) . It is inferred that PM, ; may stimulate the production of ROS and induce the declining of MMP, resulting

in A549 cell mitochondrial oxidative damage.
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brane potential assay kit, JC-1) ( H[EFEH K)o

E RS b AT R EREEHLCQM-3SP4], B 5K
FAXE T S BOCREE 2 B A CLS 13320, K[ Beck-
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Table 1 Size distribution of PM2.5, as depicted as relative

frequency and cumulative frequency

FLf%/ um XY 43 e/ % FRAE S/ %
0.3~0.5 17.68 17.68( ~0.5)
0.5~1.0 37.71 55.39C ~1.0)
1.0~1.5 23.98 79.37C ~1.5)
1.5~2.0 9.85 89.22( ~2.0)
2.0~2.5 4.34 93.56( ~2.5)
2.5~5.0 6.04 99.6( ~5.0)
5.0~6.5 0.40 100.00C ~6.5)
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Fig. 1 XRD spectrum of PM, ; dust-fall collected in Ningxia
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1.2.3  W-G Lt M40 il e 73S

4 AS49 41 LL 2 x 10° A/mL HIHKRE R T A
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Fig. 2 The effect of PM, 5 exposure on cell viability
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Fig. 3 The effect of PM, 5 exposure on cell morphology
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ARk, B A BR8N T (1) e 2 e, 28/
o A 00 4% 57 5 T, A6 f HE 1) 55 0 p I

ARG, TR B g 0 BF LA B PM,, 41 24 Ji 38 S50
W, PM, 5 BN Jie 55 — 2R 51090 B L5 R Al DD AL v
AN AE, B AT BELS ROS 7 A2 I /i 3 1 40 0 24 hr A4 4
A5 H K (Ghio et al., 2012; Liu et al., 2015).
PRI, i T A RGBT 9T &5 R, A I SR 7 i
FT PM, IR AMET 37 AS49 41 M £hr 4 (1) 48 4k B3 4% 1
s

ROS & 21 i MR e A v o A fR A 7 4 A A
P S A S PR, BRI E ROS 7K AT e
A N A A OB . WIS R, PM, 5 AR T T A549
A5, LN ROS 7 A1 22 8 o L A4 w] 1 45
755 40 H R PN B80S A 1K 5% DR 7 Cnuclear factor-kap-
pa B, NF-«B) % & T} iy, M i 1 28 P Jot i 8 IR
BE R T -a( tumor necrosis factor-or, TNF-o0 ) 38 £ 55 i%
mn] 5 A AL B4 Guerra et al. , 2013) . ASSE
M EELE PM, (AT FH T AS49 411 ) , 40 B T8 75 i
IR 20 W 34 58 W 2 32 400, ML 9 ROS AH K 7K 1 B 5% 2
W RE B Ny 3 #, LA ROS 7K 88 in 742 52
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FNTFEE L PM, AR A549 2 i 28 b A L1045 100 10 5 991

U ) N ERE R R A B A Ry
PM, (fEHT A549 41 ), vl e ik ) 3 i ROS 7=
2z, 3 AN P SRR R R S A B, ELBE T LA AL
J AR AN FR GRS, BT A I R RE BT
BEA%, E S TS B RS Th e T %, £ ROS 76 N 2§
Lt — D T A1 A A N R N ( Deng et al.
2014) .

IEAR, ARSI B XRD WA & W B2 PM, 5 = 229)
AH AT 9ECSi0,) 5 Si0, Bk 2 17 v P &, mT LA™ A2
Si « FASIO « , 153 10 W B 1 4 0 25 7 54 ™ AR
MR SR I T S e — D T, PM, o AT 3005 il i b 7
40 M ) —E AR A B, P AR — LA (NO) 5 ROS
AR E R 077 « JE AR E 1) ONOO ~ , B Mt
B NN R 7 IR D 4 PSS R S b A L, 1 s 4 L
IR 32 % 325 3o P e A R e h A S T 5 7 3% o, 5 24
MOSRARTA . 53— J7 T, B o 2 8 m] ) O A
ROS 341, 1 £ () ROS 78 2k ki A& iR, 40 fils MMP
TR BAG , JBE 35 R 50, B T il A 482 0 A 5 ) s 3
JRge M 38 I I 450 T PR A N R Y 3 T AR
A 7 3425 T SR AR S A B e £ I 4
SEH9 M e ( Diabaté et al. , 2011; 127555, 2016) .

LR R pRIE ROS 77 A VAR AR I DR s W (1) 3 B2 4
s o MMP S [ 2 b A Ay JIEE 1 A 25 7 14 23 A1 22 ¢
R, 29 PV, AR T4t M, SR80 A2 (9 ROS 1]
AT 3 40 i 24 17 4% 180 575 7 %% 482 11, C mitochondrial per-
meability transition pore, MPTP) FJifl, 28k 14 55 1 i
R RN LR Rt 2y N7 e Y& R B N2
FrpA, 5302 b A b I, SRk MMP R . ARSI
I PM, G458 AS49 41, JC-1 71 Sk Ak i 2 4
AP S/} DN RS werd o oa) | S EAR RS
DGR EIRSS , S (05 G B BE S N, TH S AL/ Sk O L
FKHH BT MMP B#AK (Lin et al., 2012). 40
MMP A% 7K - B8 G w5 il 2 3 I B A%, JF B MMP
IRV BEAR TR 5 5 40 M35 ) F B R AR G R =
0.821,ROS FI MMP 7K F-AH K R? =0. 878, X 5
Hu SE0F 7045 RARTT, 3 528 PM, (AEH T A549 4
JHoJ5 AT B O 1 ROS (177 2, ROS J& {2 & MPTP
TFI ) B BN 4y 1, [l MPTP JF B 3 — 25 i
F ROS M7=, IZ B AL IE Js 458 1) o 45 AL A MMP
RAEANTT IS T B 38 R A B R A4 S AR 30143 C it Bk
SEZE2010: Hu et al. » 2015; Yuan et al. , 2015),
IEA, MMP 7K P B A2 2R A4 52 401 4 i A3 &% fig
A B A (0 R B, — i TH 5 5 2 R A RS TORE B4

Mt C 5%, ) — 7 T IR BT Ca® Fads ok
i, ZeRiAR N Ca® FRAEVTRL, LY ROS. A 1A el 3 %
FAL AW R, B R S A R Rk
FH AL B (Deng et al. , 2013) .

45T ROS F1 MMP AR 4k &3, $E7RBEFE PM, |
Vi FHVR FE 30, M4 AS49 41 i ROS P24 %, ANl
THREAN M Y PUAELL R, 19195 40 H 1 P4 AL BE T AS49
A AL B ™ . [ I 2Rk R MMP A= R 4
I, S EERL AR B ERE IR, R 51 AS49 4h
P 5 1 2 0 X N B AT T A . 4 i R
AL NI AS49 41 ik — D44, 2 WKW K I
W RGN LR L — R VPR R GE -

(1) PM, B2 4E T AS49 41 i ml 30041 41 il 14
B BN A T3 5 AR A 700 5 BN TR 5 R

(2) PM, FZR4EF T AS49 41 i n] 3@ i i 34 e
N ROS A= %, 1k Sk AR 45 40 S 40 )i MMP [
K, i 40 e b A S AL 2405
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