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Role of NO in Activation of NF«B by PM2.5 in Lung Epithelial Cells
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Background : The present study was performed to further improve our understanding of the molecular mech-
anisms involved in the activation of NF4B, a major transcriptional factor involved in the inflarumatory
response in the lung, by particulate matter in lung epithelial cells with an aerodynaric diameter of less than 25
mm (PM25).

Methods : Immediate production of reactive oxygen species (ROS) and nitrogen species (RNS), with the
PM25 induced expression of inducible nitric oxide synthase (iNOS), I«B degradation and NF«B-dependent
transcriptional activity, in A 549 cells, were monitored. A ddition, we also examined the effect of the iNOS inhibi-
tor, L-N6-(1-iminoethyl) lysine hydrochloride (L-NIL), on the PM2.5-induced NF«B activation in A 549 cells.
Results ; The rapid degradation of 4B and the increase of transcriptional activity of the NF «B-dependent
promotor were observed in A549 cells exposed to PM2.5. The immediate production of ROS in response to
PM2.5 in A549 cells was not clearly detected, although immediate responses were observed in RAW264.7 cells.
A549 cells, cultured in the presence of PM2.5, produced an increase in NO, which was noticeably significant
after 15 min of exposure with the expression of iNOS mRNA. The addition of L-NIL, an iNOS inhibitor, signifi-
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cantly inhibited the PM2.5-induced [4B degradation and the increase of the NF«B-dependent transcriptional

activity.

Conclusion : These results suggest that PM25 stimulates the immediate production of RNS, leading to the
activation of NF«B in the pulmonary epithelium. (Tuberculosis and Respiratory Diseases 2002, 52 : 616-626)
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Fig. 1. PM2.5 induces [kBa degradation in A549
cells. A. PM2.5 induces I«B e degradation
in a time-dependent manner. Cells were
exposed to PM2.5 (50 wmg/cm?) for time
periods ranging from 30 min to 12h. B.
PM25 induces IkBe degradation in a
dose-dependent manner. Cells were ex-
posed to PM2.5 (1-50 pg/cm?) for 2 h.

Relative luciferase activity

“Contmi 05 1 5 10 50

PM2.5(ug/om’)

Fig. 2. Activation of an NF«B dependent lucifer—
ase reporter vector in A549 cells exposed
to PM25. Ab49 cells were transiently
transfected with NF«B-dependent lucifer-
ase reporter vector in the presence of pRL
-CMV. Cells were incubated with PM2.5
for 6 h and harvested for determination of
luciferase and renilla activities. The lucif-
erase activities are normalized to renilla.
The data shows fold increases compared
with the untreated controls.
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Fig. 3. time-series plot of the chemiluminescence of cells.

. Chemiluminescence of A549 cells without stimulants.
. Chemiluminescence of A549 cells stimulated with PM A

. Chemiluminescence of A549 cells stimulated with PM2.5 (500 ug/zd )

. Chemiluminescence of RAW264.7 cells stimulated with PMA

: Chemiluminescence of RAW264.7 cells stimulated with PM2.5 (500 /140 )

A

B

C

D : Chemilurinescence of RAW264.7 cells without stimulants.
E

F

RL

U ! relative light unit
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Conrol A PM2.5 n,

Fig. 4. The effects of PM2.5 and H,0, on chemilu-
minescence of A549 cells.
RLU : relative light unit. *P<0.05 versus control

Nitrite (M)

PM2.5 (ugicm?)

A

. Control
" D PM2.5 (500 pglem?)
1

0.5 1 2
Incubation ime (hours)

B

Fig. 5. Nitrite concentration in the culture superna-
tant of Ab49 cells exposed to PM25. A. The
dose-response effect of PM2.5 on nitrite re-
lease from AB49 cells. B. Nitrite release
from A 549 cells exposed to PM25 (500 g/
cm?®) for time periods ranging from 15 min
to 120 min. * P <0.05 versus control.

025

C —— == —— ] < iNOS (752 bp)’

[ e o= e == | . GAPDH (314 bp)
0 1 10 25 50

[ PM25 (ug/cnf)

Fig. 6. The effect of PM2.5 on iNOS mRNA levels,
as measured by RT-PCR of human lung epi-
thelial cells (A549), after 1 h of treatment
at concentrations ranging from 1 to 50 g/

cm?
PM25 (50 pg/ed) — + + + + +
|L-NIL (zM) 0 0 1 10 50 1ooJ

Fig. 7. The effect of L-NIL on I«Ba degradation
in A549 cells exposed to PM2.5. Cells
were exposed to PM2.5 (50 wg/cm?) for
2h, and lysates were prepared for West-
ern blotting of IkBa. Twenty g of cyto-
plasmic protein was applied per lane.

[ w a

Relative luciferase aclivity

0l :
PMZ5 (10 ug/om?) - *

LNIL M) - - 100 500

Fig. 8. The effect of L-NIL on the activation of NFx
B luciferase in A 549 cells exposed to PM2.5.
Ab49 cells were transiently transfected with
the NF«B-dependent luciferase reporter vec-
tor in the presence of pRL-CMV, and ex-
posed to PM2.5 for 6h. Cells were pre-incu-
bated with L-NIL for 1h before the addition
of the dust. Luciferase activities are norma-
lized to those of renilla. The data shows fold
increases compared with the untreated con-
trols.

*P <0.05 versus PM25(-), L-NIL(-)
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