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(i), FH PM, Uk B ofe [ JHAE 250 pg-mL ™" 75 T A DNA 54055045 3 UKL ) 2 B8 2 ME 8 2L TL (toxic index) , SEFHEANR
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Ocxidative Capacity of the PM,, and PM, ; in Beijing During 2014 APEC

GUO Qian, SHAO Long-yi*, WANG Wen-hua, HOU Cong, ZHAO Cheng-mei, XING Jiao-ping, MA Shi-min
(College of Geoscience and Surveying Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract ; In order to evaluate the effect of the joint air pollution prevention and control program on the toxicity of the airborne particles
in Beijing during the APEC conference, we collected the PM,, and PM, , ( particulate matter with aerodynamic diameters of less than 10
pm and 2.5 pm respectively) from October to December in the urban district of Beijing, and analyzed the oxidative capacity of the
particles by plasmid scission assay. The results indicated that the oxidative capacity of PM,, was higher than that of PM, ; during the
APEC conference, and that the damage rate of supercoiled DNA by the samples increased with their experimental dose levels. The
TD30 (toxic dose of PM causing 30% of plasmid DNA damage, unit: pg-mL™") was used to indicate the oxidative capacity and the
lower TD30 values indicated higher oxidative capacity. The TD30 values of the PM samples before, during, and after APEC conference
displayed a descending order of during APEC (November) > before APEC ( October) > after APEC ( December) , which indicated a
decreasing order of the PM oxidative capacity of after APEC (November) > before APEC ( October) > during APEC. The TI ( toxic
index) was further introduced to represent the human exposure risk of particles, which was represented by the product of the mass
concentration of PM (pg+m ™) and the DNA damage percentages under the PM dose of 250 pg-mL™" (% ). Compared with the TI
values of previous years, the TI value of the 2014 APEC PM was lower than that of 2004, but higher than that of the 2008 Olypic
Games, suggesting that the exposure risk of airborne particles decreased obviously with the increase of policy control strength.

Key words:PM, ;; APEC conference; plasmid scission assay; oxidative capacity; exposure risk
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6] PM,, A= 4 76 1 B R IG5 40t 25 3 ikt
2010 4R MNAE M) AR | R5E . il 3 4>
ST P A D 81 1 5 e Wk B AT A BT S R BRAT
WHERS T 2 2 1L PM, | e J3 6 1 i ) AR X ) AR
AEEMEL 1 h ZE AR WIS
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UL R WAL AR ve, AEEHAE (X))
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1 PM o BE A, 20 AT AS [ 5700 22 3k 8 5000E 40 % J5
DNA W45 , 5 [F) 45 Fo Al 7 0 BcHle 647 % L, it
— VA R S A P S0 0 RE O AR R R, 5 Ak
W5 LR & 5 B 32 30 1) A g s 5 di N A SR B
PR 4R il 1) 1E R AR IR AT 6T B, AR R S 0 A
JERVEAN = 22 5.

1 MR

1.1 FENRE
SKREWFE] A 2014 4F 10 ~ 12 7, Hb S 457 T [
MR () ZEAaS ZEE. 48R

E116°20745. 6", N39°59'37. 1", %R Ff 5 FH Hb i &5
JERZ)17.8 m, 57 F VG0 X A H A s B 4 [l
DX, 2R TSI 2 B %, B L DU3R K 24 600 m, J& Bl
K& PRI Jay b Tl i5 YR i

KA PM,, FF i 1 SR AR AL A% B Negeretti SR A%
| FEFIREIT . B AN, SRR IR Sk S B R
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i E BN 30 Lemin ™', SRAEETE] 4 24 hy FIH
AIRMETRIC 2\ 5] # Minivol i #5 28 % A AY [7] 4 %
B PM, JBE S, BEUCR AR R FE S B R 5N 5
L-min ™" RFERFE] N 4 h, 5 KR 2 K, APEC &
WO E] e R R A HOFE R4 3 . H Kestral
NK4500 I 42 ) i A0 & 10 S R PR B R4
B JEM AR R A oA 24 he
Iy Z — I AE % i T K ( Sartorious CPA225D 7 [
PR BRI SRAE S A e I IR A I 48 h, FRKFRE.
T o 22 98 (R AE S %) 18 B T U 2 SR A T A D
FRCITE 5 ) T AORE A 1 o v B ELRCR AR B
W 1 .
1.2 JFki DNA #5405 4 5256

JERE DNA A 75 2 — P £ 00 6 37 M 4800 ot
K DNA 1A 5 i ) AR 0 5 i, AR 5
HR R AIORL P 2 T 5 0 [ 3 S 0 IR E DNA 7=

®1 HRERY

Table 1~ Sampling information

it B2 MERE

R PM i PM, o vk

i H BT FNat C /% JhPa Wi /}Lg'm’3 /p,g-m’3 PM, /PM,,
APEC 2 10-2 i/ % 16.2 49.2 1011.1 R 51 54 1. 06
10-5 /1 18.4 60. 1 1011.2  3~4% 40 29 0.73
11-4 Z /M 14.2 39.6 1.006. 9 R 135 94 0.70
APEC 231 11-5 i/ 17.3 23.6 1007.6 3 ~4% 91 73 0. 80
11-7 i/ Wi 4.3 74.5 1019.5 R 67 41 0. 61
11-8 i / Wi 6.3 72.6 1016.9 TR 77 62 0.81
12-8 i/ Wi 3.5 43.4 1023.7 R 80 55 0. 69
APEC & 12-9 &N -1 79.1 1017.6 O 280 216 0.77
12-10 i/ Wi 2.7 35.4 1017.3 5~6% 216 127 0.59

1)PM, s RAERTIAI 3 h, PM,  REERTE] R 24 h

A AT , B Wl 51 B A R TE DNA FA i, i — 25
it 2 5 DNA RAb . g | mvah | ZefbE 3
P 250 DNA FE LKA 5 FL Ik i BEANTR], Rl 7 e
TR A 3 Fft DNA 7RSS HE BRI 0 B PR AT
SERE. RIS D PR UL SCHR[ 20 ], RSO AN e
HEAT A AE 5K RE R 1 DNA B4 38008 LA, I 4%
ARG KA T o040 58 SMBE IR AR FR GE RS
BEC AR, AR AN 1 7. Hoh W izt i

4 hE, S FmiZ AR S K AL, H,0 R 28 X
M. {fiHH] Syngene Genetools FA4%HEE I H A R IE 25
DNA (G AT € B Hr fge it 45 2 A [w)
F LR BRI X DNA B840 8. B4 7 /K
FRARE A BB P ATHE , DA X RERG: 95 S (9 VAR 2 5
TA0 R HERR B R B2 AR A R
AR S 2SR B SR 25 R A4 T RE
ARSI, PRI BRZS 6 B s g 202
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Fig. 1 Gel images showing oxidative damages on supercoiled DNA induced by PM,; samples collected during the 2014 APEC
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TR IBUBE B B4 it e, APEC 399 1] b J) 30 3
DX T HS T HLE A BRAT (11 H 3 HAR St 7
SR 3 ~4 RIS SRR R, AR
WFFEH  WEREERIFE AR 5 5 PM, 5 Fl1 PM, T i
WP (R 1) XWFTE APEC ZHG(10 H) . WIEI(11 H) |
ZJa (12 7)) WEdE T LA H, APEC FRATHIE], PM,
1 PM o 114 J5 1 R 38 3 A B2 R ks 34, Ui B R AT 5
AR B AR B — B B T R
JERES R B H A, 2 3] WA JIURTE 40 11 Jo et Yk
FEW AR T 12 H BTG g, B APEC 25130
[ 2 A R A 1 I
2.2 APEC £5UbE] PM, 1 PM,, oS8 ALPERIifE

WHHL APEC 2[R B KR PM, s} PM, ki
(5 11-4 . 11-5, 11-7, 11-8), 4514 25, 50,
100, 150, 250 pg-mL ™" 950 & K F-iE 47 BUkE DNA
WA PEAN S 56, FEVEE 2014 4F 10 ~ 12 A RS
PM, FE i (B4 IEH KRR YR ), 4% 25, 50,
100, 150, 250 pg-mL " A5 & AKF 2647 Uk DNA
PN S5 Rt I Bl 2. Xt TS 45 s
SPSS 17. 0 B X S 285 T AT AR B0 20, g i
NARERECR 0.931, KF 0.9 BLHIZ5 115 AR
U, BIARSIZ 6 48 RS ] &

H2 H B — AN R R KOS AN 5 Y
WS 11-8 19 PM,, FE (1451473 =1 35 85. 15% , it
o T HAAE S B (B 205 11-8 BZKIR L3 1 4
53 X5 HAARE FH 2200 R K, i e T AR s S AR RS,
F A Ve B 0 3 43 A Hh LA il 2, 1T AR S 3
30% DNA 5140 T 5 20 5 &, B TD30 {H. 73R 2
BRI I — A2 45 B A X R A9 TD30 A, 38 3 % H R
[FJAE i B TD30 B, Ui BHAE S Ak k. 24 TD30 A
15, Ui I 32 8 R 7K P-4 4 i 7 B A R it B 22 | BIDAE

AR/ N EEPE .

FH % 2 s rT LLE 11,2014 4F 11 H %) PM, |
FE SRR 3/ | B KR KT 4 4 el
ANE 35% T PM, o B i o 4455 fee AR K T 34
KT 40% , AT RESAE A T R R AR T 2.5 ~ 10
pm (B ) ORE P i B T 22 AR . PR AR AR 1
AR SLUCRE RN P FE i L.

2.2.1 APEC & ULHTJG PM,, 4 HE 5 K% 30 A
)57 7K SF T DNA $ 4551 i

XF LR 2 AANIE] PM, o KR S 1 BR300, R4%
YA RE SRR RE , R BURE i 2R R B B ) 7)o
TS FERY DNA 451475 5 RG220 | T A AR
PR SR AE T a2 i 3R, o g PM,
SRRy 45 SRR R TR R B
37 f#HH SPSS 17. 0 X« 4R i i 45 1 K F 2k
GET AR SEAT RO R 5, 45 R H i Sig. H
/NF0. 000 1156 B Z A R 7., R4 5 1 45345 KT
BT PS5 T KIS FE R, A5 Uk i RS
L) A R A3 0 S AP EBR 5 or  K T B T 45
TR0, 30730 B UKL ) S A 4 1o 22
K B FIKEH .

2 AL, JEIS R IE W KRR BRI Y R
MR BFFE ] PM X FORE DNA - () 8 Ak M 8140
By H A B ) A K P AR R B EE, E 150
pg-mL ™ B 250 we-ml T R T IA B K (E. 7E
AV Z 1/ RS T, Y i RN iR 250
pgemL ™" B R IA B B (.

2.2.2  APEC U EAS [ B[] Bt PM, S Ak 1 4
Yifie 71 1%t

AWFFEHF 2014 4F 10 ~ 12 A B9 KRS PM, FEM,
Fe A6y 518 APEC 2xHT S 3 BB, B 10 4
iR APEC HTPTE T KA, 11 A ARIERIUT BEB
IRPEFE I 1) APEC I EARR KA, 12 HAUREUCR
B JE B — R I5 Je KA. B BRI S 2.
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#2 APEC £BUHEIREFIEKTE PM, ##&/PM, R MELERS
Table 2 Percentages of DNA damage induced by the PM, s/PM,, emitted from different samples during APEC conference

] PM, s/ PM,o TEAR ISR N 845/ % D30V
BERGS  RERRES - e — - — ;

25 pg-mL 50 pg-mL 100 pg-mL 150 pg-mL 250 pg-mL /g mL

10-2 S —2)/22.35 —/28.67 —/30.52 —/30.02 —/34.87 130.92

IR FE —/21.04 —/23.17 —/24.74 —/30.73 —/29.29 223.82

10-5 B —/25.06 —/29.82 —/31.63 —/33.94 —/51.19 74. 66
IKEEFE —/26.09 —/29.94 —/35.00 —/37.28 —/51.48 59.48

11-4 2R 23.83/23.22 22.63/23.89 24.30/32.82 26.37/41.57 29.28/41.41 86.67

IKEEHE 22.18/20.61 22.95/20.57 23.71/22.28 26.67/38.01 34.43/43.00 124.79

115 EE o 14.43/26.85 12.59/28.09 11.83/24.58 17.85/25.31 25.27/30.41 362.94

IKEEFE 10.41/20.70 11.65/26.29 11.12/22.84 15.59/24.55 18.77/26.30 493.29

1.7 ARE L 13.1/29.03 13.12/30.18 14.84/29.47 16.81/34.99 24.12/39.54 26.21
IKEEFE 11.43/17.91 12.99/18.23 13.81/21.07 15.17/23.12 18.64/33.55 159.95

1.8 e 13.8/18.12 13.09/22.66 11.77/53.13 18.35/65.93 25.4/77.39 12.03
IKIEHE 10.97/17.18 11.33/19.87 11.06/17.29 14.7/20.48 18.6/24.09 275.63

12-8 R —/27.29 —/23.22 —/38.54 —/53.88 —/66.33 25.52
IKEEFE —/23.37 —/26.47 —/27.86 —/26.78 —/32.84 9.32

1229 2R —/28.27 —/29.35 —/34.37 —/56.94 —/64.33 32.11
IKEEFE —/19.99 —/21.57 —/23.91 —/36.91 —/33.81 86. 1

12 -10 E = —/25.07 —/23.61 —/28.10 —/29.61 —/26.36 25.52
IKEEHE —/21.48 —/23.30 —/23.88 —/21.42 —/22.78 9.32

1) BRAELMEG I BRR A 5 2) FR M RREENY PM, s FE G AR AUTORL DNA 54 M5 45 52 56
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Fig. 2 DNA damage rate of PM,, samples before, during and after 2014 APEC conference in Beijing City
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