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Particulate Matter 10 from Asian Dust Storms Induces the Expres-
sion of Reactive Oxygen Species, NF- £ B, TGF- 5 and Fibronectin in
WI-26 VA4 Epithelial Cells

Kyeong Seon Park', Yu Jin Kim, M.D 2, Jin Young Yoon? Sun Young Kyung, M.D.?, Chang Hyeok An, M.D?,
Sang Pyo Lee, M_D_z, Jeong Woong Park, M_D_z, Sung Hwan Jeong, MD,, Ph_D_2

'Gachon University of Medicine and Science, *Division of Pulmonology, Department of Internal Medicine, Gachon University
Gil Medical Center, Incheon, Korea

Background: Particulate matter may be toxic to human tissue. Ambient air particulate matter <10 xm in
aerodynamic size (PMy), which changes under different environmental conditions, is a complex mixture of organic
and inorganic compounds, The Asian dust event caused by meteorological phenomena can also spread unique
particulate matter in affected areas, We evaluated production of ROS, TGF- £, fibronectin, and NF « B by exposing
normal epithelial cells to Asian dust particulate matter,

Methods: Bronchial epithelial cells were exposed to 0, 50, 100 zg/ml of a suspension of PMyo for 24 h. ROS were
detected by measurement of DCF release from DCF-DA by FACScan. TGF- 8, fibronectin, and NF « B were detected
by western blotting.

Results: PM;, exposure increased the expression of TGF- 8, fibronectin, and NF # B, ROS production and TGF-
Blevels were significantly higher with 50 or 100 /2g/ml PMy. Fibronectin and NF « B production were significantly
higher after 100 zg/ml of PMjy.

Conclusion: PM;y from Asian dust particles might have fibrotic potential in bronchial epithelial cells via ROS
induction after PM;o exposure. (Tuberc Respir Dis 2008,65:504-511)

Key Words: Particulate matter, Asian dust, Reactive oxygen species, Pulmonary fibrosis
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3. Western blot analysis
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100 pg/mlelAE= ROS Wdo] 71k Ad-s Bt
(Table 1, Figure 1A)(PM;p 50 1£g/ml 270.3+181.9, p=
0.043, PMyy 100 zzg/ml 243.3+136.4, p=0.083, PMy
control 123,6%61.6).

SRRl NAGE #7F8taL 24417 kst E-ollA
PMy E%7F 50 £g/miShS Wl NACe]] €]gk ROS & <]

Table 1, ROS expression in WI- 26 VA4 cells after 24 hours
incubation with PMyq

ROS expression

24 h (Mean-SD) p-value
PM;o concentration (g/ml)
Control 1236+616
50 2703+1819 0,043
100 2432+136.3 0.083

Table 2. ROS expression between PMiy and PMyg plus
NAC in WI-26 VA4 cells incubation with PM1q

ROS expression

24 h-NAC (Mean +SD) p-value
PM1o concentration (g/ml)
Control 1265+1265 0237
50 1682+1376 0.109
100 1484+1498 0,043
A
t
- —*|
400.00
300.00 1
%)
o
x
200.00
100.00
0.00 T T 1
0 50 100

PM,, concentration

A7} 528 Yeldth(Table 2, Figure 1B)(PM;, 50
rg/ml 240,4£169.6, p=0,043, PM;, control 165,5=%
147.1).

3. PM1o0| WI-26 VA4 cellflA{ NF-«B 2&i0f| o|x|=

=L

PMyy A 2] F 242t F9F AT AR F 45
HiZE AF 8] Western blot 48 3FSTh. PMy2] &
T 0, 50, 100 pg/ml2 ARSFA=E, Fwst 218
= on] S o] S7kske &S Bl NACE A
oloiAl ke dlst Aol e Hlae A fola
NF- £B band®| &7} 7+A-3FIth(Figure 2).
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NF«xB } "

0 50 100 O 50

Figure 2, NF-«B expression in WI- 26 VA4 cells after 24
hours incubation with PMyg, The NF-«B Levels were in-
creased after exposed to PMio, compared to those in
NAC and control, NF B expression increased after 24
hours of exposure to PMyg in a dose-dependent manner,

I
100 (with NAC)

+

@ (

0 50 100
PM,, concentration

500001 g py.
[ PM,,+NAC

400.00 -

300.00

ROS

200.00

100.00 A

Figure 1. (A) ROS expression in WI26-VA4 cells after 24 hours, WI 26 cells were exposed to 0 to 100 #g/ml of a
suspension of ambient particulate matter with a diameter of less than 10 #m (PMyg), (B) ROS expression between control
and NAC in WI26-VA4 cells, The ROS levels were increased after exposed to PMyg, compared to those in NAC and
control, ROS expression increased after exposure to PMso in a dose-dependent manner (‘p<0.05, 'p<0.1).
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Table 3, TGF- 8 expression in WI-26 VA4 cells after 24
hours incubation with PM1q

TGF- B expression

24 h (Mean=SD) p-value
PM1o concentration (zg/ml)

Control 100,0+0.0 1,000

50 166.9+64 .5 0.001

100 150,1+46.4 0.001

Table 4, TGF- 3 expression between PMig and PM1 plus
NAC in WI-26 VA4 cells incubation with PMsg

TGF-B expression

24 h-NAC (Mean-+SD) p-value
PM1o concentration (g/ml)

Control 100,0+0.0 1.000

50 10024372 0.047

100 1012+398 0.109

Table 5, Fibronectin expression in WI-26 VA4 cells after
24 hours incubation with PMyg

Fibronectin expression

24 h (Mean-+SD) p-value
PM;o concentration (zg/ml)
Control 100.0+0.0 1.000
50 1151+£213 0.209
100 130.1+£203 0.001

4. PMyo0] WI-26 VA4 cellof|AM TGF-£ 20| o|x|=

=5

24AZF wiFEE MlaEo|A o] 5 50 pg/mlP} 100 11g/ml
oM 2zt el TGF- £9] HdEwrt S8kt
(PMyo 50 1g/ml 166,9%64.5% of control, PM;o 100 ££g/
ml 150,1%46,4% of control, p=0,001), &2F8}A|2] NAC
£ Ast FEAAE PMyy 50 ng/mliAIeE on] 17
TGE-B &o] ZHA3FrHPMy, 50 #g/ml 1002+
37.1% of control, p=0.047) (Table 3, 4, Figure 3).

5. PMg0| WI-26 VA4 cellof|A fibronectin gFsdof| O]x|

- O
s s

PMyo #2] 3 24212t ¥jst A E 100 1g/mid]
A oJu] A fibronectin W& o] =713}t Table 5,
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| - = PM,,
« CJ PM,,+NAC
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X | =
=
T T 1
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PM,, concentration

Figure 3, TGF- 5 expression in WI- 26 VA4 cells after 24
hours incubation with PMyo, The TGF-8 levels were in-
creased after exposed to PMio, compared to those in
NAC and control, TGF-B expression increased after 24
hours of exposure to PMyp in a dose-dependent manner
("p<0.09).

Fibronectin

- O 0 0

Beta-actin [ s e o — -
PM,, (ng/ml) L 1

0 50 100 0 50 100 (with NAC)

Figure 4, Fibronectin expression in WI-26 VA4 cells after
24 hours incubation with PMyo, The fibronectin levels
were increased after exposed to PMyo, compared to
those in NAC and control, fibronectin expression in-
creased after 24 hours of exposure to PMyo in a dose-de-
pendent manner,

Figure 4). (PM;o 100 rg/ml 130%20.3%, p=0.001).
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