outelekslA) A348 A1%(20014 2%)
Korean ] Prev Med 2001;34(1):41-46

UIEA]Y] A 240 A5499} RAW 264.7 AlEol]

B2 ofs

control group. » toxicity of inhaled PM.
Results : The presence of PM significantly increased the production

of reactive oxygen species and reactive nitrogen species with time and

in a dose dependent patterh and also increased the malondialdehyde
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Obijectives : To investigate the effects of particulate matter (PM), a  increased with increasing concentration of PM.
marker of environmental pollution derived from combustion sources, on Conclusions : it has been suggested that urban particulate matter
lung epithelial cells (A549) and macrophage (RAW 264.7). causes an inflammatory reaction in lung tissue through the production
Methods : The production of reactive radicals from lung cells, the  of hydroxyl radicals, nitric oxides and numerous cyfokines. The causal
lipid peroxidation of celt membrane, and the cytotoxicity of PM were  chemical determinant responsible for these biologic effects are not well
measured using an in vitro model. The results were compared with a  understood, but the bicavailable metal in PM seems to determine the

concentration in lung epithelial cells. The cytotoxicity of PM was  Key Words: Environmental poliution, Epithelial cells, Macrophages
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Table 1. Physicochemical characteristics of the particulate matters
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Sampl Transition metal content * Total Total Size'/ H
ampie Fe Cu Ni \ Zn metal sulfate geometric mean P

SRM #1648  8.91(04) 0.37(30) 0.11( 35) 0.11(30) 3.56(73) 13.06(22)  142.66(93)  3.72/4.42 522

SRM #1649 6.57(4.7) 0.14(33) 0.02(100) 0.20(76) 1.49091) 8.42(23) 93.48(91) 327/3.88 365

* Transition metal content obtained from 1 M HCI hydrolysis of PM and expressed in ug/mg PM. Values in parenthesis represent percent of the metal that is water soluble.

 Mass median aerodynamic diameter of PM.

§pH of a 10- to 11-mg/m! aquous suspension.

(From Costa and Dreher, 1997)
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Figure 1. H202 production from lung epithelial cells stimulated with SRM #1649.
H20: production in 500zg/cm? of PM is significantly higher than control(p<0.05)

*significant difference from control at p<0.05
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Figure 2.

Nitrite production from lung epithelial cells stimulated with SRM #1649.
Nitrite production is significantly higher than control after 1, 6, and 24 hours of

stimulation
*significant difference from control at p<0.05
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Figure 3. Nitrite production from lung epithelial cells stimulated with PM. o|AstFA Y EAo] A et T

Nitrite production is significantly increased at the concentration of 50, 5004 . .
g/cm’(p<0.05). As the concentration increase, nitrite production also increase SRM #1648, #1649, ©|At3LE|&ke] o]

linearly(p<0.05) A cH(Figure 6).
*significant difference from control at p<0.05
**significant linear increase with concentration at p<0.05
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Figure 4. Lipid peroxidation of lung epithelial cells exposed to SRM #1649.

Lipid peroxidation is significantly increased at the concentration of 5, 50
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Figure 5. Cytotoxicity of SRM #1649 on lung epithelial cells.

Cytotoxicity is significantly higher than control at the concentration of 5004
g/cm*(p<0.05). As the concentration increase, cytotoxicity also increase
linearly(p<0.05)

*significant difference from control at p<0.05

**significant linear increase with concentration at p<0.05

0.35

Index of viable cell{Asso)

Si02 SRM#1648 SRM#1649 TiO2

Figure 6. Cytotoxicity of particles on RAW 264.7 cells.

Cytotoxicity of particulate matters(SRM#1648, SRM#1649) is significantly different
from SiO2 and TiO2
*p<0.05 vs SiO2 *¥p<0.05 vs TiO2
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