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The study on free radical toxicological mechanism of aerosols
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Abstract: The coarse particulde samples (> 2. 5Pm) and fine particulate samples( PMy. 5) were collected from one downtown area of Shanghai
and one village place of suburb, by stacked filter ar sampler. The element ®ntenis in aerosols and in ther unsoluble parts were analyzed by
PIXE. The free radical signak in paticulates wrer detected by ESR. The ototoxicity of UV radiated particulates was evaluated by MDA and
MIT methods. The resuls show that the compouds of transition metals Cr, Mn, and Fe from downtown dissolve in water than those from subuib
both in coarse and fine paiticulates and Fe compounds n fine particulates (PM,5) from suburb dissolve in water more easly than those in
coarse paiticulates (> 2 5Hm). As soluble Fe ompounds can induce OH free radicals by decomposition of H, O,, higher contents of soluble
Feand othe transiton elements in patticulates would cause higher cytotoxicity. Furthemmore, the free mdical sigmal in particulates was ob-
served by ESR, the cytotoxicity increased as they were iradided by UV in these experiments. The results sugges that one of the main factors
to cytotoxicity & free radicals.
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, (MDA), (MTT) CHI(
)
1
:30 ( ) ( )
, DK66-2( ) . 45 km.
, 2—3 an. 35 mm,
2.5Hm(10°—10" /am’) : 0.45 Um .
15T/ min 6. 5m . (< 2. 5Hm)
, 5% , . 2000
3—4 , 127C.
15 min, ,
PXE .
PIXE :PIXE 4 MV Van de Graff s
10—10nA  6mm. (10’ Pa) . PIXE
AXIL. S,K, Ca, Ti, Cr, Mn, Fe, Zn 7
ESR : , 3 mm
, 100C 5min .
VARIAN-E112 ImW, X , 100 kHz, 2.5G,
2.5 kG, g DPPH
uv :(1) 790 Hg 40W 3 cm 10 h,
20 min. MDA  MTT
(2) 40WUV 6h 40W UV 3em 0. 22Um
, MDA  MTT . 1—2
I/min, . 1—2h. MDA  MTT
(CHL) 37C (5% CO,) DMEM(Dulbecco Ea-
gle’ s minimum essential medium, Gibcobr ) ( 10% - , 100
Hg/ml. 100 Hg/ml. ).
o 0% CHL
6 ml , 2d , 0.4mL MDA , MTT
4h MTT . 0.22 Pm , 6 mL
, 600% CHL 0.22 Hm ,
, 2d , 0.4mL MDA , MTT 4h MTT
MIT : 250mg MTT 50mL PBS , 30 min , 0.2 Hm
0. 4 mL MTT , 4h , 10 mL

(DMS0) Formazan .. DMSO 742



656 21
490 nm
MDA (MDA)  TBA( thiobarituric acid) (532 nm)
8
MDA . MDA
2
2.1
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Table 1 The concentrations of aerosols i air and soluble percentages of aerosols
S CD P FS FD P
Mg’ 59(4) 320(50) 0. 4" 33(9) 55(18) 0.080
% 52(2) 75(5) 0. 20" 61(1) 60(3) 0.67
CS, FS ,CD, FD
P T x (P< 0.05).
) 5
[9]
o
(PM25s) (P= 0.08), (PM25) ,
AXIL PIXE
2.
2 (Hgmg)
Table 2 Total elament contents( Mg mg) and their soluble fradions( %) in particulates of aerosols
(S,Ugmg  CS,%  CDHgmg  SCD,%  FS, Ugme SIS, %  FD,Hgmg  SFD, %
S 2.70 90.0 1.8 80.0 4.00 62.0 3.60 30
K 3.80 67.0 5.6 67.0 3.60 71.0 1.9 72
Ca 27. 00 38.0 29.0 6.7 23.00 37.0 58. 00 16
Ti 0. 54 18.0 1.6 .0 0.17 5.9 0. 06 11
Cr 0.13 46.0 0.05 8.0 0.10 50.0 0.06 91
Mn 0. 14 7.1 0.13 8.0 0.02 10.0 0.08 90
Fe 6. 40 8.4 13.0 76.0 1.70 56.0 3.20 79
Zn 0.24 8.3 0.16 6.0 0.37 76.0 0. 06 63
CS, SCS . CD,SCD
. FS, SFS . FD, SFD
2 Ca Ca R ,
Cr,Mn Fe Cr,Mn Fe
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Fig.1 The room tenperature ESR spectrum of particulates

of coarse aerosol sample collected from clear day

(Narow peak: g= 2.0030, Wide peak: g= 2.1193)

MDA MTT 3.

3

Fig. 2 The room temperature ESR spedum of particulates
of coarse aerosol sample after treated at 100C for

5 min

MDA MTT 490 nm

Table 3 The concentration of MDA and the absorbance at 490 nm of MTT on culure cells inaibated with rrradiated and

wr-iradited aerosols of coarse particulates(> 2. 5Hm) from the downtown

P
MDA , o) mL 11. 6020. 06 9.9210. 10 0.01°" 10 0
MTT 490 nm 1.28£0. 07 1.61£0. 04 0.025"
MDA
P T L E (P<0.01), * (P< 0.05). n=6
3 , UV
(P=0.01) (P=0.025). Uuv

< 0,22 Um ) MDA
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MIT 4.
4 ( <02im ) MDA MTT 490 nm
Table 4 The concentration of MDA and the absorbance at 490 nm of MTT on culture cells inabated with rradiated and
wriradiated air( containing < 0. 2HPm fine particulates) from the downtovn
P
MDA . o/ mL 2.26%0. 22 1.09%0. 08 <001*" 10 0
MTT 490nm 1.8530. 02 1.97£0. 03 <001""
MDA  , P T E (P< 0.01)
4 , uv ( < 0.22 Pm)
, Uv
2
11
, OH -
, ESR (1, 2) Donaldson PMw
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