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Particulate Matter from Asian Dust Storms Induces the Expression
of Proinflammatory Cytokine in A549 Epithelial Cells

Jung Ho Kim, M.D., Hyo Keun Jeon, M.D., Mi Kyeong Kim, M.D., Sun Yong Kyung, M.D., Chang Hyeok An, M.D.,
Sang Pyo Lee, M.D., Jung Woong Park, M.D., Sung Hwan Jeong, M.D.

Division of Pulmonary Medicine, Department of Internal Medicine, Gachon Medical School Gil Medical Center, Incheon.

Background: PM(Particulate matter with a diameter < 10um), which is characterized by different environmental
conditions, is a complex mixture of organic and inorganic compounds. The Asian dust event caused by meteorological
phenomena can also produce unique particulate matter in affected areas. This study investigated the cytokine produced
by A549 epithelial cells exposed to particles collected during both the Asian dust pfenomenon and ambient air particles

in a non-dusty period.

Method: Air samples were collected using a high volume air sampler(Sibata Model HV500F) with an air flow at 500¢
/min for at least 6 hours. The cytokine messenger RNA(mRNA) was measured using a reverse transcriptase polymerase
chain reaction(RT-PCR). The A549 cells were exposed to 10 to 500ug/m! of a suspension containing PMo for 24 hours.
Each was compared with those in the non-exposed control cells.

Result: The mRNA levels of interleukin(IL)-1a, IL-I3 ,

mf) than during the non dust period.

Conclusion: A549 cells exposed to the PMio collected during the Asian dust period produce more proinflammatory
cytokine than during non-dusty period. This cytokine enhances the local inflammatory response in the airways and can
also contribute to the systemic component of this inflammatory process.

Key words: Particulate matter, Asian dust, Proinflammatory cytokine.

-8, and the granulocyte macrophage colony stimulating
factor(GM-CSF) increased after veing exposed to PMj in the ambient air particles, compared with those in the
non-exposed control cells. The increase in I-1a and IL-8 were dose dependent at a PMjo concentration between 100ug/m¢
and 500ug/ml. The mRNA level of I1-8 in the A549 epithelial cells was higher during the in the Asian dust period(500ug/

(Tuberc Respir Dis 2006 60: 663-672)
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Table 1. RT-PCRO]| A8} primer

5'-GTC TCT GAA TCA GAA ATC CTT CTA TC -3

e 5'-CAT GTC AAA TTT CAC TGC TTC ATC C -3’ (420bp)
5'-AAA CAG ATG AAG TGC TCC TTC CAG G -3’
e 5-TGG AGA ACA CCA CTT GTT GCT CCA -3’ (388bp)
5~ ATG ACT TCC AAG CTG GCC GTG GCT -3’
e 5'-TCT CAG CCC TCT TCA AAA ACT TCT C-3" (289bp)
5'- ACA CTG CTG AGA TGA ATG AAA CAG TAG -3’
GMesF 5'- TGG ACT GGC TCC CAG CAG TCA AAG GGG ATG-3" (172bp)
GAPDH 5'-GTG GAT ATT GTT GCC ATC AAT GAC C-3’

5-GCC CCA GCC TTC TCC ATG GTG GT-3" (248bp)

GM-CSF; granulocyte macrophage colony stimulating factor, IL; interleukin, RT-PCR; reverse transcriptase
polymerase chain reaction

Trizol(Invitrogen, Life Technologies Inc., Carlshad, 75% oNeS(ethano)Z 2 A|H3Ig1on HAE
CA USAE Yl N¥E Ye 3 15m FEE &% (pellet) & A% /\] % diethyl pyrocarbonate(DEPC)
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Figure 1. IL-Ta mRNA expression in Ab49 cells after 24 hours incubation with PMo.

AbB49 cells were exposed to 10 to 500xg/m¢ of a suspension of ambient particulate matter with a diameter of less
than 10um(PMho) for 24 hours. Results shown in the box plot graph are the percentage from control(medium alone)
values(*p¢0.05, ¥ p{0.1) compared with control. The black lines in boxes show median value of IL-1a mRNA
expression.

1A. The expression of |L-Ta mRNA measured in the supernatant collected at 24 hours increased and were
significantly higher than those in the control nonexposed cells (10 to 500ug/mé)

1B. The mRNA Levels of IL-1a were increased after exposed to PMio collected during Asian dust period, compared
to those in non-dusty period(500xg/m¢) and the control (500ug/m¢)

IL; interleukin, mRNA:; cytokine messenger RNA
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Figure 2. IL-18 mRNA expression in Ab49 cells after 24 hours incubation with PMq.

AbB49 cells were exposed to 10 to 500xg/m¢ of a suspension of ambient particulate matter with a diameter of less
than 10um(PMho) for 24 hours. Results shown in the box plot graph are the percentage from control(medium alone)
values(*p¢0.05, ¥ p{0.1) compared with control. The black lines in boxes show median value of IL-1a mRNA

expression.

2A. The expression of IL-18 mRNA measured in the supernatant collected at 24 hours increased and were
significantly higher than those in the control nonexposed cells(10 to 500xg/m)

2B. The mRNA Levels of |L-18 were increased after exposed to PMio collected during Asian dust period, compared
to those in non-dusty period(500xg/m) and the control(100xg/m¢, 500ug/mé). 1L.-18 mRNA expression increased after
24 hours of exposure to PMio in a dose-dependent manner.

IL; interleukin, mRNA:; cytokine messenger RNA
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A PM o2 A 2] abal 24A4]3F 9ol A3
O% RT-PCR& A @& 225 51 10, 100, 500ug/
meel 7k FrolA dizwrEth oW A IL-la
mRNAZ o] Z7FstHPMy 10g/ml 141.93+88.49%
of control, p=0.039, PM;p 100ug/m¢ 156.03+106.00%
of control, p=0.015, PM;p 500ug/mé 171.17+105.95%
of control, p=0.002). PMyo 10xg/m¢ =t} 100ug/mlol 4]
e o] F7ksle A S B33 (p=0.098), 500ug/mioll
A= o8kl S7FeF tHp=0.016) (Figure 1A). 100
pg/mlol A= AL 71318 PMpell A=tz B} o
Al mRNA®] @& o] F7FabA] e kA1 wH(141.56+
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g

(205.19+124.73% of control, p=0.012)(Figure 1B).
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Figure 3. IL.-8 mRNA expression in Ab49 cells after 24 hours incubation with PMo.

AbB49 cells were exposed to 10 to 500xg/m¢ of a suspension of ambient particulate matter with a diameter of less
than 10um(PMho) for 24 hours. Results shown in the box plot graph are the percentage from control(medium alone)
values(*p¢0.05, ¥ p{0.1) compared with control. The black lines in boxes show median value of IL-1a mRNA

expression.

3A. The expression of |[L-8 mRNA measured in the supernatant collected at 24 hours increased and were
significantly higher than those in the control nonexposed cells(10 to 500xg/m¢, 100 to 500ug/me).

3B. The mRNA Levels of IL-8 were increased after exposed to PMio collected during Asian dust period, compared
to those in non-dusty period(100xg/m) and the control(100ug/m¢, 500ug/me)

IL; interleukin, mRNA:; cytokine messenger RNA

667



JH Kim et al. : PM10 induce proinflammatory cytokine in bronchial epithelial cells

AE iR IL-18 mRNAS] wdo] Frhshs

pg/mlSt 500pg/méoll ] mRNAE& o] F7st= Ak
S RAHPMy 10pg/ml 162.00£119.22% of control,
PMyo 100pg/mb 174.02+126.79% of control, p=0.068,
PM;o 500pg/mé 176.63£116.64% of control, p=0.068)
(Figure 2B).
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GM-CSFIGAPDH mRNA (% of contral)

T T T
RUTT ELE SiEym

PM, (mafnt)

B
50000

GM-CSFIGAPDH mRNA (% of control)

[sRTERE

t t EL]

40000

30000

20000

10000

10000 s0000
PMg (ralmt)

Figure 4. GM-CSF mRNA expression in Ab49 cells after 24 hours incubation with PNho,

AbB49 cells were exposed to 10 to 500ug/mf of a suspension of ambient particulate matter with a diameter of less
than 10um(PMho) for 24 hours. Results shown in the box plot graph are the percentage from control(medium alone)
values(*p<0.05, ¥ p{0.1) compared with control. The black lines in boxes show median value of IL-1a mRNA

expression.

4A. The expression of GM-CSF mRNA measured in the supernatant collected at 24 hours increased and were
significantly higher than those in the control nonexposed cells(10 to 500ug/m¢) .

4B. The mRNA Levels of GM-CSF were increased after exposed to PMho collected during Asian dust period,
compared to those in the control(100«g/m, 500ug/m). GM-CSF mRNA expression increased after 24hours of

exposure to PMyp in a dose-dependent manner.

GM-CSF; granulocyte macrophage colony stimulating factor, mRNA; cytokine messenger RNA
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