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Establishment and application of an in vifro model for dynamic direct
exposure of lung epithelial cells ( A549) to airborne compounds

YU Tao LIU Li XIAO Jingwei LI Bin
National Institute for Occupational Health and Poison Control Chinese Center for Disease

Control and Prevention Beijing 100050 China

Abstract: Objective To establish and apply a dynamic in vitro model for direct
exposure of human cells to gaseous contaminants to investigate the cellular responses to
airborne chemical exposures. Mehods Nitrogen dioxide ( NO,) was selected as a model
gas compound. Standard test atmospheres were generated (5.1 — 20.7 mg/m’) using
clean air dilution method. A549 pulmonary type Ildike epithelial cell lines and skin
fibroblasts were grown on porous membranes. Human cells on transwell inserts were placed
in horizontal diffusion chambers and exposed to various airborne concentrations of NO,
directly at the air—liquid interface for 1 h at 37°C 15ml/min. The gasoline exhuast at
different load ( idle with cold start 50% and 100% load) collected in Tedlar air bag
directly exposed A549 cell for 15min at 37°C 10ml/min. Cytotoxicity of the test gas was
investigated using the MTT NRU ( neutral red uptake) and CCK-8 assays. Results

Dose-dependent effects of NO, were observed in human cells tested which resulted in a
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significant reduction of cell viability at different concentrations of NO, ( MTT estimated
curve: ¥y =0. 989 —0. 021y, R*=0.84 P <0.01; NUR estimated curve: yy; = 1. 032
- 0. 026xy,, R’ =0.88 P <0.01) . Gasoline exhaust exposure at different load resulted in

a decreased cell viability ( significantly CCK-8 and MTT levels reduction than air exposure

group) . Conclusion

The dynamic direct exposure method can be used for in witro

inhalational and dermal toxicity studies and potentially as an new technology for

biomonitoring of airborne contaminants in future occupational and environmental toxicity

assessments.
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Figure 1 Dynamic direct exposure of human cells

at the airdiquid interface
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1.3 1.6 CCK-8
A549 Corning Transwell CCK MTT
0.4 ( WST)
pom 24 mm 4.67 cm’ o
Tanswell 6 CCK ( )
o CCK 1:9
0.01 mol/L. HEPES  Gibco 1640 I ml 1.5h 4
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L. PBS 3 0. 0261, R’ =0.88 P<0.01) .
1 ml 0. 05 mol/L. NaH, PO, 50% 1 A549 NO,
5 min
926 ( Biotek Table 1 Cytotoxic effects of NO, in A549 cells with
Epoch) 550 nm two in vitro assays(n =5 X +s)
A . NO, /( mg/m’) MTT NUR
L5 ( MTT) 0 0.97 £0.05 0.99 £0. 04
MTT 5.1 0.88 +0.05'" 0.92=0.07""
( Solarbio M1020) . MTT 10. 6 0.81 +0.07"" 0.84 +0.07""
1:9 1 ml 15.4 0.66 +0.08"  0.58 +0.03""
4h o MIT Iml 20.7 0.54+0.09"  0.48 +0.04""
Formazan 10 min ) P <0.05

o ( Biotek Epoch) 490 nm
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2 53% 100% 1 53%
CO.NO.NO, . .
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Table 2 Gasoline exhaust composition at different load(n =5 x +s)
1% CO/% CO, /% NO/( mg/m®) NO, /( mg/m*) THC/ppm
ot 4.0+0.3 17.0+1.2 131.3 £10.9 6.6+0.8 280.0 £27.0
53 7.5 £0.20 18.5+2.1 187.5 +7.5 9.2+1.6" 198.0 +35.0"?
100 9.0+1.1" 19.5+3.6 200.9 +12. 17 8.2+0.7? 158.0 +42. 0"
(1) (2) 0% P <0.05
3 N
Table 3 Gasoline exhaust particle size distribution with respect to number surface distributions
and mass distributions
/( pm® /em’) /( /em?) /(pg/m’)
1% 0.5~ 0.5~ 0.5~ 0.5~ 0.5~ 0.5~ 0.5~ 0.5~ 0.5~
1.0 pm 2.5 pm 10 pm 1.0 pm 2.5 pm 10 pm 1.0 pm 2.5pm 10 pm
ot 4803.4  28493.4 324963.4 2307.2 4950.3 8 083.6 0.7 8.0 339.3
53 476.5 2705.9 26018.0 232.1 485.5 722.4 0.1 0.7 27.6
100 1576.3 9132.0 108 222.0 771.0 1609.4  2683.7 0.2 2.6 111.5
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