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Association of Particulate Matter Derived from Dust Events with Daily Respiratory and Cardiovascular
Hospitalization MENG Zi-giang, LU Bin, ZHANG Jian( Research Center of Environmental Science and
Engineering, Institute of Environmental Medicine and Toxicology, Shanxi University, Shanxi, Taiyuan
030006, China) ,

Abstract: [ Objective ] To explore the association of particulate matter ( PM,s/PMo ) derived from spring-dust events
with daily respiratory and cardiovascular hospitalization. [ Methods ] Using a semi-parametric generalized additive model and
controlling for long-term temporal trends, day of the week and meteorological factors, counts of hospitalization for respiratory
and cardiovascular disease were analyzed for PMzs, PM; and gaseous pollutants ( SO; and NO, ) in a Poisson regression. Then,
Categorical model of particulate matter were processed to explore the health effect of particulate matter at different dust events
levels. [ Results ] 1)PM;o and PM,;s derived from the dust events with lag of 2 days and 3 days were significantly associated with
respiratory and cardiovascular hospitalization in simple-pollutant model. The multi-pollutants model showed that after adjusted the
effect of SO, and/or NO,, PMq was significantly associated with respiratory and cardiovascular disease hospitalization and PM s was
significantly associated with cardiovascular diseases, while the effects of PM2s on respiratory diseases became weaker. There were
non-significantly association between SO; and NO; and respiratory and cardiovascular disease in multi-pollutants model. 2 )PM;s at
the dust storm levels( >167.5 pg/m’ Yhad a significant association with the male respiratory and cardiovascular disease hospitalization
and PM,s at the blowing dust levels ( 95.4-167.5 pg/m® ) had a significant association with the females. PMyo at the blowing dust
levels( 150-250 pg/m® Yhad the significant associations with the respiratory and cardiovascular hospitalization in males and females.
In addition, stronger health damage effects of particulate matters at the dust storm level were found. [ Conclusion] 1)Only at
higher concentrations( blowing dust levels ), the particulate matters derived from the source region and nearby of dust events, where
there were not almost any industrial pollutant, had the increased lag-effects on respiratory and cardiovascular hospitalization in a
dose-related manner: dust storm > blowing dust > low-dust pollution days and normal clear days. 2 ) In this paper, the categories
of dust events were divided according to the levels of airborne PM,o and PM, 5. This setting was more scientific and easily operated ;
meanwhile, it provided new scientific evidence to set down the environmental quality standard of PMio and PMzs in the atmosphere.

Key Words: PMyy; PM,s; respiratory system; cardiovascular system; daily hospitalization; dust storm;
blowing dust; floating dust; semi-parametric generalized additive model
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WL XK, R E ML 2 ( Asian dust storms, ADS )
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JBRFRACOEREER I ARABRER.

1 MREXHZE
1.1 5%
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Table 1 Description for meteorological factors and airborne pollutants in spring 2004, Wuwei

TR M

PR

B/IME

Py

Py

P

BAME

RE

P53 BL I EE

Variables Mean dard deviation Minimum Maximum _ days tile Range (JOR )
A Atmosphere Pressure ( hPa ) 845.59 4.80 83430 84203 84535 84858 85630 92 6.55
AR Minimum temperature( °C ) 462 5.89 -1140  -003 460 978 1480 9”2 . 981
AAXHRIE Relative humidity( % ) 33.82 13.44 14.00 2500 2950 3875  84.00 92 13.75
BRI # Maximum wind speed(0.1 m/s)  16.86 21.03 0.00 670 1280 2320 191.00 91 16.50
PMio( pg/m* ) 120.79 66.13 39.00 7125 9550 149.50 . 294.00 92 78.25
PMys(pg/m®) . 8467 35.67 3880 6053 7233 99.02  192.80 90 3849
S0, ( pg/m’) 30.73 1792 8.00 1575 2800 4138  104.00 86 25.63

NO,( pg/m*) 1275

474

352

9.61

1272

16.73

7.12
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Table 2 Comparison for daily average of airborne particulate matter and
gaseous pollutants on dust event days and non-dust event days in spring

2004, Wuwei

BB PS4 PMyo

Items days(d) (pgm®) (ug/m’) ( Mg/ms) ( ug/m’)
ERER_GHE
Air quality secondary standards 150 6 150 12
FUPLRK -
Non-dust event days 77 108+59 7322 33.0+19.8 12.8+4.8
BLREK
Floating dusts 2 140+93 107£7 359458 14.546.0
ﬁﬂi “ 11 205+41** 131436™* 47.5£20.5 11.5+4.6
Blowing dusts
DLRXA 2 285349™* 170£16** 50.614.7 15.940.1
Dust storms

[#)ZA AR KAFEERERFRE KR EHAE(NAAQS), B
PMs % AR K B & # %, vl 8 % B 2R A (EPA)1997
£ WA B EARR
*: RAMR, 5FEPLXSHE, P<005, **: P<001

[ Note JAir quality secondary standards follow NAAQS. There is no standards

for PM,s in China, the air quality standards of PMa s follow the
standards set down by EPA in 1997

*. Using ¢ test, compared with non-dust event days, P < 0.05, **:
P<001

212 R CHERAEREARARKLAERL FE3HN
2004463 H 1 HES5 A3l BRETH THERER 5.0 0% R4
%k B ABEABUREAME . (WHARINER RG 5 ARA B B & 23
766 AR, BLHH1: 064, KPR BEERE, §EFRE

4 BR A B/ 40.60%, FUKh_E v E B e (URTI, 25.20% )
IS4 (H 255 ( COPD, 18.15% ). (U ILE R G RARA
Be AT 409 AR, BB 1:068, HPEmMERERE,
& BO I B G0 o A B89 33.99%, LR Sk i O BER AR
(IHD, 30.56% ),
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Table 3 Description of resp y and ai hosp in
spring 2004, Wuwei
Tk BA HE mEE B/ME Pu Pu P, BXE KEK
Varisbles Sum Mean Standard deviation Minimum ~ >~ " * "™ Maximum Days
PR 7 5c 575 ( Respiratory )
8
466 5.07 331 0 300500700 22
b4
Females 200 326 230 0 200300500 10
1L RBEF ( Cardiovascular )
B
Males 23 264 215 0 100200400 13
%
Fomales 166 180 176 0 000100300 8

22 PEEEARALR

221 BRYUMNFRELEROARAKGEH F4H2004
FERBH KK IBRYERRIG (lag) KB (0-6 d) 5FFRF
G B ABABMMEERE(RR), TREBRYKES
HM 14~ I0R, W R G5 B ABEABUSME RRELE R
LA ), PMio Bl PM,s G936 05T B Lok H A BE AR R Whi 15

" RAUHMIREOL, B PMio(lag3 ) PMas(lag2 ) Wt B4 B ABEA

B MA G FR L PMuo(lag2 )FI PMas(lag2 )X & HER IR
HETHERE Lo S0, FINO, 3 BHMEMELHFEE L, ML
PR A S0.(lag5 )FINO(lag3 YH LI E Lo

F4 2004 EHFFRYMFER RS E5R BABRRR( 95%CI KW

Table 4 Single-poll model of the iation b 1l and RR(95%CT ) of daily respiratory hospitalization in spring 2004
P p pi
3] it HERH (Lag-day)

Gender  Pollutant — 1p( %) lag] lag2 lag3 lagd lag lag6

] M 0916 1011 1172 . 0.881 1.137 0.994 1.046
Male 23 (0.799~1.05) (0.86~1.187) (1.001-1.374)*  (0.763~1.018) (0.98~1.32) (0861~1.147) . (0.892~1.228)

- PM 1.102 0985 0.905 1189 0.892 1.029 0939
0 (0914~-1.329) (0.822~1.18) (0.763~1.073) - (1.012~1.397)* (0.747~1.065) (0.856~1.237) (0.779~1.131)

50, 0932 1.221 087 1.109 1.156 1.248 1.023
(0.6~1.447) (0.898-1.66 ) (0.641~1.182) (0.85~1.449) (0.847~1.577) (0.949~1.642) (0.662~1.58)

NO, 0.878 1.149 0.884 1.016 0974 1.185 0917
(0.686~1.123) (0.921~1.434) (0.698~1.12) (0.813~1.271) (0.796~1.192) (0.963~1.458 ) (0.793~1.062)

x M 1.175 0873 1.209 1128 1.096 0.908 1.207
Female 2 (0.974~1.418) (0.707~1.079)  (1.004~1.455)*  (0.955~1.331) (0.902~1.332) (0.751~1.097) (0.989~1.474)

M 1.183 0.999 1326 0.858 1.127 1.048 1.097
0 (0.987~1.417) (0.804~1.242) (1.107~1.59 )* (0.705~1.044 ) (0.933~1.361) (0.868~1.265) (0.925~1.302)

50, 1298 1.029 1.055 1249 0.905 1335 0.981
(1.004~1.677) (0.776~1.365 ) (0.761~1.462) (0.946~1.648) (0676~1212)  (1.038~1.718)*  (0.728~1.322)

NO, 0.832 0.935 0.934 124 1.044 0.907 1.041
(0.688~1.008) (0.777~1.125) (0.765~1.14)  (1.024~1.502)*  (0.881~1.238) (0.758~1.085) (0.943~1.149)

[ )5 3% A& LN IOR, B ABEAM RR=EXP( estimate XIOR ); *: P <0.05

[ Note JPollutants increase each IQR, the daily hospitalization RR=EXP(

222 FRAMCOLERERFEANRAKAGLH £SH
2004 FRBHRKSRYRBEER R lag RE(0~6 d) 5.0
HRGERW B ABRARKBKER, B HE B LYW ERMIOR,
I E RGBT BABE B B HIRS fE RS B AR AR . T
F H, PMyoFl PMys B3 X 3B o0 8 RACHA% A ABEA

XIQR); *: P<0.05

BRI ARG, BT a2 3 5 | ZHEH ABEA
BREMA G ER X, R6 WA S0, 3 Bt (lag3 ) Fiki &
#(lagd ) A SR, W NO, X B ok R wHHRS &
# (lagd ) I R TR BN o
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S 2004 ERFFT R3O ME R B AR RR( 95%CI KB
Table 5 Single-pollutant model of the association between pollutants and RR( 95%CI )of daily cardi ular hospitalization in spring 2004

L4

#5 Sy HEXHE (Lag-day)
Gender Pollutant lagd lagl log? log3 lagd lag5 lagh
5B M 0.941 0.948 1.207 0.854 0.969 1.126 0.888
Male i (0.787~1.125)  (0.778~1.155)  (1.009-1.444)* (0.7~1.042) (0.801~1.173)  (0931~1.363)  (0.724~1.089)
M 0.958 1.067 1.269 1.06 1.067 124 121
10 (0751~1.221)  (0.842-1351)  (1.022~1576)*  (0.822~1.367) (0.854~1.332) (0.979~1.57) (0976~15)
50, 0.975 0.932 0.858 1.363 1.228 0.786 0.872
(0.702~1353)  (0.703~1.235) (0.62~1.186)  (1.002~1.856)*  (0.899-1.678)  (0.531~1.162)  (0.549~1.386)
NO, 0.863 0.954 1017 0.957 0777 1.026 1128
(0.677~1.1) (0.729~1.248)  (0.777~1.331) (0.753~1.216) (0.611~0989)  (0.806~1.306) (0979~1.3)
% M 1017 1.04 1346 0.912 0914 1.033 1.041
Female 25 (0832~1.243)  (0829-1266)  (1.114-1.627)*  (0.745~1.116)  (0.745~1.121)  (0.833~1.282) (0.82~1.323)
- 0.865 0.842 1.291 084 0.964 1.034 1.037
1 (0.668~1.119)  (0635~1.116)  (1.0I6~1.641)*  (0.669~1.054) (0.748~1243)  (0812~1.315) (0.827~1.3)
0917 1.248 1.088 0.904 133 . 0.833 1.097
§0. (0.705~1.195)  (0.961~1.621)  (0.818~1.448) (0674~1.214)  (1.055~1.679)*  (0.594~1.167)  (0.853~1.411)
NO, 0.905 0.947 0.968 1.074 0.689 1.057 1.042
(0.775~1.056 ) (0.726~1.235) (0.578~1.62) (0.869~1.327) (0.53~0.897)* . (0.876~1.275) (0.86~1.262)

[ 5 15 9% A% 1A IOR, B AB A RR=EXP( estimate XIOR ); *: P<0.05

[ Note ]Pollutants increase each IQR, the daily hospitalization RR~EXP( estimate XIOR ); * : P<0.05

23 S3HRMANSHR B F 5 H ABRA BB RAE FTEE, BIABERIT#
231 FREL HESLERTESGIHEERERMPM,, B MSIARMBBEYIE, SO, 5 NO, X IR R4 /&M
B PM,s F1 SO, B ( #1 )NO, FIES 17 BIS R RI T, HRAE  ZHHEENL. ARTTH, 5IASO.M( K )NOJF, PMsX 5
BIARMBRYERSRYMTRZGZRFIARARNE  THENERDEET¥EN; SIAFMBERYE, S0, FINO,
W, MFE6TT A, I ASO,B( f1)NO.JG, PMu Xt B . L#ERF MR RFHEWEH LT FE L.

F6 2004 £ FF PM,,. SO, FINO, XFFR R G EAS AR RR( 95%CT MR & 75 488
Table 6 Multi-pollutants model of the association between PMyo, SOz, NO; and RR( 95%CI )of daily respiratory hospitalization in spring 2004

HH EREEX) BERER : C&ﬁfﬁ,ﬁ?ﬁﬂ FERER
Gender  Pollutant( lag-day ) Single-pollutant model PMuo 50, NO, Multi-poll model
L PM{(3) 1.189( 1.012~1.397 )* - L151( 1.002~1.321)*  1.176( 1.034~1.339)*  1.149(1.001~1.321 )*
Wele S0,(5) 1.248(0.949~1.642) 1.092(0.899~1.327) - 1.169( 0.976~1.399 ) 1.095(0.901~1.332)
NO,(3) 1.185(0.963~1.458 ) 1.000(0.945-1.058)  0.991(0.936~1.049) - 0.998( 0.943~1.056 )
% PMo(2) 1.326( 1.107~1.59)* ~ 1.221(1.019~1461)*  1.203(1.005~1.441)*  1.218(1.004~1.478 )*
Female $0,(5) 1.335(1.038~1.718 )* 1.055(0.825~1.348 ) - 1.107(0.868~1.411) 1.012(0.785~1.304)
NO(3) 1.24( 1.024~1.502)* 1.015(0926-1.113)  1.034(0.944~1.133) - 1.014(0.925~1.112)

[ 1RFPERANE “FERY(FEX), YEFRPERFTREATHEANFRXKEFRERANHER; »: EFRRALTEEX, P<005
[ Note 1The lag-day was selected that the day with a significant or stronger effect for the pollutant in single-pollutant model, *: Significant in expected direction
for RR, P<0.05

#£7 2004 £HF PMys. SO, FINO, MR R L LA BB RR( 95%CT VKM &5 RAEH
Table 7 Multi-pollutant model of the association between PMzs, S0z, NO, and RR( 95%CI ) of daily respiratory hospitalization in spring 2004

ptEr ]
5 BEM(BER) BELER Co-pollutant model E267% 1]

Gender Pollutant(lag-day ) ~ Single-pollutant model PMas 50, NO; Multi-poll model
8 PMzs(2) . 1.172(1.001~1.374)* - 1.079(0.924~1.26 ) 1.159( 0.996~1.349 ) 1.133( 0.957~1.341)
Wale S0,(5) 1.248(0.949~1.642) 1.124(0.94~1.345) .- 1.119( 0.929~1.346) 1.076( 0.887~1.305 )
NO:(3) 1.185(0.963~1.458 ) 0.938(0.863~1.02) 0.947(0.865~1.036 ) - 0.938(0.855~1.028 )

E3 . PMas(2) 1.209(1.004~1.455)* - 1.175(0.949~1.456 ) 1.19(0963-147) - 1.167(0.934~1.46 )
Femele S0,(5) 1.335(1.038~1.718)*  1.143(0.975~1.339) - 1.155(0.957~1.394) 1.133(0.959~1.339)

NO:(3) 1.24(1.024~1.502)* 1.028( 0.957~1.104) 1.042(0.96~1.131) - ’ 1.009(0.934~1.09)

[E1RPEANE TP (BERY, WA FLPERFRBATARNFRABREZERANERX; *: RRRREZHFEX, P<0.05
[ Note ]The lag-day was selected that the day with a significant or stronger effect for the poll in single-poll model, *: Significant in expected direction
for RR, P < 0.05 '

232 NhERE KREMERTERITEEXHEERE  H(FONOJE, PMoxtBHEL IS RELMR BARKERS
PMio B PMos 5 S5 e 47 S0, 5% ( F1 NO, AIEF I A GAM YT BRI AL, TESMTIA S0, FIFEFIA S0, F
B#ITEERERNMT, FIRESIARMEREMERESRY  NOJE, PMo MM E M LSS REREE, EFERIT¥#
XM E R AABRANBOE W, NRSTTH, 5IAS0, B ELFIFIARMIERYIE, S0, FNO, ¥ ML
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2B X NEITH, FEHMF]IANO, LRSI A SO, F1NO,
J&, PMys X BUMEM LA ERMERE AR ENESITYE ARMBBREYSE, SO, MNO,MLNERENEWBRE YT
B, MBI SO, J5 PM,s 5T B8 RRIEFMAK, 5IA S0,

B ( f1)NO, j5

gGitEE X,

%8 2004 £ 5F PM,,, SO, FINO, 3 RL 2R BB RR( 95%CI )M X SHED
Table 8 Multi-pollutant model of the association between PMio, SOz, NO; and RR(95%CI )of daily cardiovascular hospitalization in spring 2004

, PMos X TP I St 2 8 X 75

Eqey o ]
Multi-pollutant model

WG YA
#9 ERy(BER) BERA Co-pollutant model
Gender Pollutant( lag-day ) Single-pollutant model PMw S0, NO»
] PMi(2) 1.269( 1.022~1.576 )* - 1.287(1.065~1.555)*  1.274(1.053~1.541)*
Male 50,(3) 1.363( 1.002~1.856 )* 1.088(0.811~1.46 ) - 1.108( 0.884~1.389)
NOy(4) 0.777(0.611~0.989 ) 0.961(0.877-1.052)  0.948( 0.872-1.031) -
* PMio(2) 1.291( 1.016~1.641 )* - 1.247(1.007-1.545)*  1.138(0.956~1.356 )
Fomale $0,(4) 1.33( 1.055~1.679 )* 0.923(0.702~1.212) - 1.025( 0.817~1.286)
NO:(4) 0.689( 0.53~0.897 )* 0.956(0.879~1.04) .,  0.95(0.873~1.035) ' -

1.259( 1.026~1.544 )*
1.278( 0.981~1.664 )

0.96( 0.873~1.055)
1.24( 1.001~1.536 )*
0.91(0.691-1.197)
0.97(0.886~1.061)

[BIAFARANE FRY(FERY, W4F 3N ELFREBTHETFRARERERANHER; *: RTRRRALZNHFEX, P<0.05
[ Note ] The lag-day was selected that the day with a significant or stronger effect for the pollutant in single-pollutant model, *: Slgmﬁcant in expected direction

for RR, P <0.05

%9 2004 S£KF PMys, SO, MINO, 3O I T e A ABE RR( 95%CI | KM & 5 RER

Table 9 Multi-pollutant model of the association between PMzs, SO2, NO; and daily RR( 95%CI ) of cardi lar hospitalization in spring 2004
#5 ERY(MWEX) BIERAR Co- H??B&ﬁf!odel BB
Gender  Pollutant (lag-day)  Single-pollutant model — - 50, NO, ulti-poll
Mﬁe PM.5(2) 1.207(1.009~1.444 ) * - 1.204(0.998~1.453)  1.216( 1.019-1.452)* 1.248( 1.036~1.504 ) *
S0:(3) 1.363( 1.002~1.856 )* 1.129( 0.847~1.504 ) - 1.212(0.933~1.574) 1.119( 0.843~1.485)
NOy(4) 0.777(0.611-0.989) 0.984(0.896~1.079)  0.975(0.891~1.067) - 0.988( 0.903~1.681)
Fefd . PM,5(2) 1.346( 1.114-1.627 ) * - 1.317( 1.054-1.646)*  1.384(1.104~1.736)* 1.347(1.079~1.681)*
$0,(4) 1.33(1.055~1.679 )* 1.153( 0.877-1.517) - 1.219(0.914~1.626 ) 1.045(0.78~1.401 )
NO;(4) 0.689( 0.53~0.897 )* 0.884(0.75-1.041) 0.909(0.785~1.053 ) - 0.891(0.782-1.016)

[ IRFEANE TR (RERY, W4T R ELFREYTHAHFRXRERBERANHER; *: RFRRAKITFEX, P<0.05
[ Note ] The lag-day was selected that the day with a significant or stronger effect for the pollutant in single-pollutant model, *: Significant in expected direction

for RR, P<0.05
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Figure 2 Association between level of PMy; and daily RR; of respiratory and
cardiovascular hospitalization in spring 2004

3 itig

AHFFLNLH CAM R A H R A RET 2004 FHEF AR
SRR AL IS B ABRASSIE T, HESSFEERE
WA RS SRR A STk 60 F 7 B B934 | B 57 PM,s FO
PMio ¥ BEKF 53 MR, I M e D A R BER (AT @R
X7 ) ARERP R RS IR AL M4 R SRR

FIMF 2T, BFFHIE PM,s 5 PM,, HIREER R, S5k
VARSI THBRRERL, HURB LRI THERY
WERBEMK, MKEGERYES MRS FHRERKNK

B. &R ER, PMas 5 PM ZIBA B EME XM, TiBRYS
KA LM LT (RIERTH ). XiEHERR WL
BEEEY, PAFRYRIENSLFARERBNKRE,
MEASFERYEE B, CHIRE 200053 (4 5 6 HH25
B)RAREEDEXRSK, HPMoRENEDLXEH KK F
PM o YR BB 5~10 1%, B 55531 1500 pg/m’, SFERE, KA
PM, s ¥ FE L5 1% 230 pg/m® BKSHE RRE S g,

AR RIS YRR TR, PM,o FIPMos IR X B R

PR L RGBS B AR ASCE B, ENRER, B

BYREB MR, 5] A S0 B (FINO.JE, PMio X 7 RFEGR
H5OmERERRORFERNELAKEMAESITEEXL,
FUHPM R EEMERINT . 5IA SO, B ( #1NO, T, PM,s X
BRLIE REBRARNAA G F R X, EXRg R 5
FEMBR RS, R PM,s U2 T BB RIFR O B &K AR
fEREF, {050, FINO, M AR RS R A —EM T
ko R S R R B SO, I NO, Xob Lz 1 TP 05 . o 5 i
RERW, BREEZSRER MRS, SIAHMISRYIS, SO,
1 NO, BRI G ¢ 8 o X R BT A S0, 71
NO. %1 /& RFFR 5.0 %8 REHEFKHN B ABRABEHAKX, #
BHEJLFRA T B RN RBRKNES, SO, FINO, IR
REEMRERERET,

BRI B KR SRR B R T EARRRY R RS KY
Tt B RIPE AL B R G5 B ABRARR RN, WA 1~2
BIAFH, WA PMos F1 PMyo Xt 3 | ZoHE IR 7000 0 46 R G035
5 B ABCABBER RIS R T K, AP F KT
HEMELR, FEAFRt RN, W PMoXF | LtErpigf
LM RGN B AT B E RN BREEKE N7
KEAKFE(>150~250 pg/m®), ¥ PM,s%F B ¥ B H AR
BPBERERBREEKTE AP ERKTE(> 1675 pgm®),
X LR B RSKF(954~167.5 pg/m’ ), BULFT R, 4
REBRIEREX MRS L IRy A S FIRERER, 7
SN AL B GRS B ABRASBE N EEL A,

FXHMRE, BEERPELXRSK[PMLA(101.1£295)
pgm® JABE LA RS PMoR(1259£33.6 )ug/m* 1 5
ERMRRLENLME RERRET-ROMMARER, BEH
B TaiER Y, HEE R B Y R, R
HUTEHRORBIEDERSMPLRSAPMKE, &
KA ERSREFRYRERK, BENASERPR
REMONE RGBT RGN ERE, XATERH T
BAMBHERDERER, BPAFRYEKEEERIE
PREKBIFRMBIX, o IARBRMHARDIEEY (P, As,
SO, NO; FINH: % )& 7], i T BR s dtt, Mand
BEX, AERREATAYA BIRERPRAONE RS
BRABE RN, XA SRR T 55484, BisR i 6
BEBLRYIHE X, :

BHEHALHR, WERBEYES ERXBRWHRENER
4, DR PM,s BES R K BT E M 41 R E AL 145, kR s
WA FERS W T, AN Ca TR, 2L E FEDNA
Wi, B—AREEY R, LIAO LM ITIA N PMs K FE



HHESHIVE¥ 200842 £25EE 1 ] Environ Occup Med, Feb.2008 Vol.25 No.l « 7

B DR ETMRBEA R, SR T BRSO MR
PR RM T BB R ERWATRE | FEEPIAR
¥, WARSEIBFRALL0ERAERRENEEEREF
RYLERY,

FHRBLUTER: OPLRS, MEELFEATL
BRMOBRBLER, hot L fE R . 08 RERR H
AB AR v B HE R0 . QU RS K S K%
BERME. LMERERRBARARYHOEERRRTR
4 PMio FI PM,s, FLE WML HEE AL ; SO, 71 NO. BARXHH
By REE WA TR, BT EERE L OVLRIERF
T 55 K BUE X Y LR R S BRRRE (3
VKE B, A S5 ERFR, 08 RE5RR B ARASE
Bw, B2—ERBRNXRER, 8. BERX>HUYK>Pd
BEBRX. HER. @APFFMYE RS PMio 1 PM.s K FX
SBEREWLBSRITRRAESE R, WREBERENS
DARKEBE RN ZBESBRME, R REHE PMo.
PMos REHRERAE T Heo B RIENTT

BEITM:
[ 1 ]JKWON HJ, CHO SH, CHUN Y, et al. Effects of the Asian dust

events on daily mortality in Seoul, Korea[ J J. Environ Res, 2002, 90
(1) 1-5.

[ 2 JCHENYS, SHEEN PC, CHEN ER, et al. Effects of Asian dust storm
events on daily mortality in Taipei, Taiwan[ J ]. Environ Res, 2004,
95(2), 151-155. ' ‘

[ 3 ] DOMINICI F, MCDERMOTT A, ZEGER SL, et al. On the use of

lized additive models in time-series studies of air pollution and

14

health( J ]. Am J Epidemiol, 2002, 156(3 ): 193-203.
[ 4 ] AKAIKE H. Factor Analysis and AIC[ J ]. Psychometric, 1987, 52

(3): 317-332.

[ 5]XIES, YUT, ZHANG Y, et al. Characteristics of PMio, SOz, NOx
and O; in ambient air during the dust storm period in Beijing[ J ] Sci
Total Environ, 2005, 345(1-3): 153-164.

[ 6 ]CHEN SJ, HSIEH LT, KAO MJ, et al. Chaacteristics of particles
sanipled in southern Taiwan during the Asian dust storm periods in
2000 and 2001[ J ]. Atmos Environ,"2004, 38: 5925-5934.

[ 7 JPARK MH, KIM YP, KANG CH. Aerosol composition change due to
dust storm: measurements between 1992 and 1999 at Sosan, Korea
{1]. Water, Air, Soil Pollut, 2003, Focus 3: 117-128.

[ 8 1GENG H, MENG ZQ, Zhang QX. Effects of blowing sand fine
particles on plasma membrane permeability and fluidity, and
intracellular caleium levels of rat alveolar macrophages[ J ]. Toxicol
Lett, 2005, 157(2): 129-137.

[ 9 IMENG ZQ, ZHANG QX. Oxidative damage.of dust storm fine
particles on lungs, hearts and livers of rats{ J ]. Environ Toxicol
Pharmacol, 2006, 22(3): 277-282.

[10] GENG H, MENG Z Q. In vitro responses of rat alveolar macrophages
to particle suspensions and water-soluble components of dust storm
PM2.5[ J ]. Toxicol in Vitro, 2006, 20(4): 575-584.

[11] WEI AL, MENG Z Q. Evaluation of mi ]
dust storm fine particles ( PMzs ) in human blood lymphocytes [ J ].
Environ Toxicol Pharmacol, 2006, 22(3); 292-297.

[12] LIAO D, CREASON J, SHY C, et al. Daily variation of particulate
air pollution and poor cardiac autonomic control in the elderly[J ].
Environ Health Perspect, 1999, 107(7): 521-525.

(BB R: 2007-07-19)
(Bext: BFA)

induction of sand

P"

RABHKEERERT

BHAXEHREFRRAFHFLELLARSS,

AT, #THHEHA B AL, .

. BRA:

FAmIT i 2008 4 (S B SFRRES) 2k

(FEEBRYEXYREN T LT E¥4 %5 2% % % 4 7 (ISSN 1006-3617, CN 31-1879R,
CODEN: HYZYAZ), 2 b T AR &M PO PEFGEX S LETAREFTH AR EA LT L%
AREF, BEEZRBFH ARG EF, TAFEFIHOHH, 2001 FHIFEH P EEHEFROHT, 20045
BFANFERFAXFREAAFPEREBECRT, R ZEMEXH(CA). £E( LA F EFHH % E ) Ulrich's
International Periodicals Directory ). % Bl { & FR K b 5 4 4 %57 % # 5 W CABI), &é(%é)ﬁi%l YIC)REH

iﬁlﬁﬂﬁi%fr*@@ﬁ%%#ﬂk—%%ﬂﬁ%%lfﬁ %%ﬁ%ﬂ#&#%&ﬁ%u&ﬁ%%%li—rﬂ?ﬁ
WERSAAFREFNERER. TR AFHLL2LEE5RLRG & HFERY LA ER, LAV RRKR

AHARAT, K16, 80T, HKA 25 B 1K, 256000 T(&EERMHE ) Hlb AR 8 %4 RAT
AHEER EHRL S, BART : 4-568, B ARIET KARAMEHBITH. Fot, HEBFHAER

LAMTI#: tRVTERTBEHF; K5 086803-82600054171; /. HHERAT X ES LT,
2RI LETFLES0F (FASRLEFIREHES, H%: 200336, ,
WA W3E: (021)62758710-1326 24L; 53 : (021)62084529; E-mail: zazhi2@scdc.sh.cn y

[ &5mi ]




