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Oxidative capacity of PM,, during a heavy polluted weather in northwest Beijing
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Abstract: In order to evaluate the toxicity of the airborne particles in Beijing during the pollution process, the au-
thors collected the PM ( particulate matter with aerodynamic diameters of less than 10 wm ) in the urban area of
Beijing in 2016 and analyzed the oxidative capacity of the particles by plasmid scission assay. The results indicated
that the oxidative capacity of PM,, during the haze was higher than that after haze, and both were higher than that
before the haze. In addition, the damage rate of supercoiled DNA by the samples increased with increasing experi-
mental dose levels. The TD,, values of the PM samples before, during, and after the haze displayed a descending
order of before haze (788.01 wg/mL) > after haze (470.40 pg/mL) > during haze (55.78 pwg/mL) , which in-
dicated a descending order of the PM oxidative capacity of during haze > after haze > before haze. The TI value dur-
ing haze was higher than that after haze, both were higher than that before haze, suggesting that the PM,, during
haze was more harmful to human health.
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B 45 2 5 1) T A Rk T e 0 R 1 AR BB
PR, RH B 28 55 38 K g X s B HE RO B R
AT H BT, B AR S5 L) A 3o
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8, 2012) 0 KA EGRRAMEAE WAL 2
4(Li et al., 2011)  RKA0HE WL EE CHE 2% 1 25, 2009 ;
A, 2012 ) A1 N A i BE ( Bitterle et al. » 2006
Boldo et al., 2006; b %545, 2012 fif J6 5%,
2013), FL 5 5 A BRI A AR . 3T JLAE, Jb Rl
TR AL AR X 25 5 R SR, 51 R IR PR B 2%
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2010; Chuang et al., 2011; Charrier et al., 2011;
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Table 1 Sample information

WH %5 RPN BRI BT e Edeea gy B o SURE
‘JKE/Mg o m? 25
ZHUMH - 3-10 2016.03.10  9:00 ~9:00 4.6 23.9 1023.2  JbX3 ~4 & 16.37 48 R
3-15 2016.03. 15 9:00 ~9:00 13.7 25.6 1003.4 oA 128.36 185 o g
5 Gl 3-16 2016.03. 16 9:00 ~9:00 7.3 39.0 1007.4 TR 222.57 302 JEEG Y
3-17 2016.03. 17 8:30 ~9:00 9 48.2 1 005.6 TR 191.99 352 FEHYG Y
3-18 2016.03.18 9:00 ~9:00 10.7 49.2 1001.2 R, 180.04 253 CNREE S
%50 3-19 2016.03.19  9:00 ~9:00 9.9 27.9 1015.5 A 56. 68 93 <3
Ja 320 2016.03.20 8:30 ~9:00 10.5 33.7 1013.3 Tk R 43.35 84 R
1. 2 FR#i DNA R1G1FMH 218 et al., 2014) . BURTE. Fa it L E 3 FESM

DNA VP A i A — T = 00 5 0% 480 0 o kE
DNA (WA B 0 BE 1 (A4 A1 J5 3%, BE AR D 312
LA TH 16 AR e R D 4 e AR A
FH 3 2 B BB DNA 77 AR S A P B 4 e bl 5 ke i
BRJE DNA A5, 3F— 24545 25 5 30 DNA 46 ( Sun

DNA 7 HLUKACH 19 UK I A (], R AE R kA Pt
3 Pl DNA 7EZElE R Bl vh 7y & Pk d AT . 1F
A0 S 60 B WL SCHR BRI, 2013 ) o A ST BEAN A
S EEAT AR S OKEEFE S DNA 8305 R 508 LA, JF
BRI R ACF AT 0T RN B % R 4
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XIS A%, 348 H Syngene Genetools % 14 Xt it Jie
HANFE TEAS DNA B0 % BEREAT € =20 B M Ge vt A
A5 AN 7] 1) 5 (1) BORE ) %) DNA IR 48005 3% . BF4H.
TR KT AR i 38 VOB PAT RE, DAEER RS 56 S 56
(RTHERAYE , o A0 HERR 2 0 DR 25 1R 5% i, B AN A il 35
B AN DR MBERE A b 0 A, 2 5 & SR
ANSPATHE S IR P I, AR 200 1 0k R 5% g C 5009
5,2016) .

2 R 5THE
2.1 EFTHREPM, MRERETILRE

WX RE M T PM,, R IR . 45 SR %
W, 253 0TI PM, Tl B R 16.37 pe/m’, Ja 1A
43.35 ~56.68 pg/m’, 55 5 W 1H) PM,, i itk E H ¥
TRAE A 222. 57 peg/m’, V3 i B 180. 74
peg/m’ TR T R R UEC GB3095-2012) Hi kR
SEE PM 1) H 38 = 2R FE PRAE 150 weg/m’ o IX 5 1R
ZWF AL HOE 45 A — 2. Sun ZE(2013) K& T
2010 4 4 JIAI 10 H AL 5 KA H V5 B ok B b (1) ke
WIRE S SRAFE S RUBORL ) T S FE A 117.6 ~ 378.
6 ng/m’ 2. XIPEFHEE(2014) 047 T 2013 41 H
Py B AL R Ty e R A PM, IR i i 5, 45
R, PM, o [0 51 6 )52 e iy =008 675.5 pg/m’ e I
gh R R KA E G ek B, i KAL)

*x2
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VEHL 2 0 1 I K PM R L (2 5 3-10) . 5
I (G5 3-15.3-16.3-17.3-18) . %554 J5 W (4 5
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K 2. X T R4 s T SPSS 17. 0 Bk Cohisd,
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LR 2 T AN ] PM, o B it 32 s R 453 4 B0
FESLAFE SR A B R AP K 7R [ DNA 84455
R AEAT, MK AR 7 28 SO 6 T s N T4
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TERE 47, BURE P 8 Ak M0 o 2 oK H T K
40r. ME2 0TI, T2 IE# RGP RS,
BRI FE A (7] PM 5 FORE DNA [ S8 A0 1 3 495 1)
5 B T B KT AR O B LA, MR R A
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M 2 Hn] BUF Y, 55 50 3 (] 16 B o6 5k
DNA 454 26 B S v T 55 3 AT A 55 5 5 . TD,,
H5IHE 20% (1) DNA 453455 2 J 75 42 () UKL 4 7]
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%

Table 2 Percentages of DNA damage induced by the PM,, emitted from different samples

during a high air pollution episode

GEE RS FEACIRE 50 pg/mL 100 wg/ml 200 pg/mL 300 pg/mL 500 pg/mL  TD,/pg * mL ™"
310 AFE 3.37 6.09 8.76 13.03 15.52 625.53
IR 2.51 4.59 6.02 10. 00 12.85 788. 01
A 16.07 20.41 26.02 30.02 35.49 96.09
3-15 e
TKHFHT: 14.46 18.21 24.35 25.43 32.02 151.52
316 A 21.52 31.07 54.99 73.96 89.67 8.91
IKEEFE 21.24 27.83 40.99 68.40 80.70 31.05
317 AFE 20.73 29.46 52.34 64.24 79.30 7.09
TR 18.15 25.15 48.63 60.18 73.97 30. 62
318 A 19.45 27.60 38.53 64.10 73.56 34.06
IKHEFE 18.40 21.96 32.57 51.91 64. 66 65.72
310 AFE 9.11 12.82 20.39 23.15 35.20 227.58
IKEHE 7.13 8.13 9.10 14.32 19.73 517.06
320 A 12.09 15.40 20.56 24.79 30.51 213.26
IKEEFE 10.63 12.73 14.90 18.24 21.07 423.73
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e/ mL, R[5 55 0 TR J0RE 40 1 S A 1 e K, A7 9 A
e ML E VG el B2 < kR E,3 H 10 H
FimAL R 3 ~4 G, [R5 J PP 8 fe W R U .
T 3 H 14 HARILRGEHT RS » A7 558075 Ge 18 3 H
LRSS 3 H 15 HWEEE W] B T, LT Ak 1 XOIR
A, R A A NSRS B 5L TR T B
255, X PP R A4 — BH e8I 3 H 18 H, 23
H 19 H, RAAZ 5, A i Jb K L, A7) T
TR YL, 55 50 8 W R0R o
2.3 EFEHE PM, MR ESMHERUSTE

AW HEAN R 5 B W RE R BE A OR,
5525 B s R 6 DNA (R84 HH 2
KFRo FEMGIAN— PM, % 5 #E MEFE 2L TIC toxicity
index) MRS, PM,, 1) 5 5 55 10 J2 48 JL i AR RS
VRT3 R4 26 I HE R R X DNA [ S8 A0 1k 5 4
J5 , BV 8 7 MR R HOB UK, N AT 5 55 g e XU 8 vy
TI = p x Ppyys S p J P BRI EC pg/m’) s
Poaa 9 PM, 2 FE L LE 500 wg/ml 715 7K P %t DNA
B EC % ) o

B 2 TPAS[RIRE it i A< B 5000 R0 KL DNA
ST A0 e K A0 0 2 AR D A il B A R AR AE
B 500 weg/mL, iz H 75 'k 8 An A X dE 7 e 8, &5
(K 1) 8o, Z 3 ar 1 R e il
254.08, %7 55 A W OB 1 RS BRI ME N
1 658. 87, 1M % % W18, T PEFE £ E 4 13 245. 06,
R R

25000

20000 - 19956.78

- 2

= % 1522411
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0 % 7
3H10H-w 3/115H-w 31 16H-w 3117 How 311 18 H-w 3 /119 [1-w 3201w
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Fig. 1 TI of the whole samples under 500 pwg/mL

concentration
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(1) ARREYG G RS P BRI H 3
RAE A 222,57 pg/m’, P34 i iR % 0 180. 74
peg/m’ , 5T I A ST R AR HEC GB3095-2012) R
SE R PM, IR H 3 0 5 BRA 150 wg/m’, Bi W b

ST R A 7 R RORE A5 G o

(2) JE3TTT PM, X BB DNA (1 5040 M 2405 34
HATE 50.100.200.300.500 wg/mL 752K F Rk
U U, IELE 500 pe/mL 5 & R ik 21 5 KAE s
Z5 g AN DNA #5407 28 H I = (L, 75 500 wg/mL
FIEACE T, #0105 % B mis 89. 67% , W Wl iy T 55 5
BN 555 5 o A6 0T R AURORLY) 4 K8 5 3 1R 55 10 22
KT IFHTAL T K0 0 7 1R 5 1 0 W BORE 4 25k %2
kBT KEAL ).

(3) LR KA TG Qe b fi e, b 5 56 3 1 4
T I, 55 55 0 3TE 35 R0 TL 2 254. 08, 25 54
EWORIR (19 R/ TIHIME A 1 658. 87, il 245 1] , TI
B R 13 245. 06, 7™k I i vl TR, B TICS
S > TICZS 558 HTH AR I 11D > TIC 25 55 /i i
VNORRUALE < EEIGIDNGR TRy [k Ry S NP OGN
(1 s 2 A AR
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