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Abstract

There are many carcinogen in air

pollution, including NOx (NO, NO,, NOs).

Several data have suggested that NO and
NO; could induce injury in mammalian
lung cells. Formation of NO and NO; have
been shown to stimulate cells proliferation
and differentiation. These are contributing
to  multistage  carcinogenesis. = We
demonstrated that exposure of human lung
fibroblast cells {MRC-5) to gaseous NOx
saturation solution (1 # M) would induce
cell poliferation. We used flow cytometry
and MTT assay to clarify the gaseous NOx
induced cell poliferation. In this study, we
found that gaseous NOx can increase cell
cycle at S phase and cell number.

Many studies have identified NOx as
having a critical role in cellular signaling.
In this study, we focused on elucidating the
mechanism of gaseous NOx signaling in
MRC-5 cells. We found that NOx-induced
activation of (1) inducible nitric oxide
synthase (INOS), (2) MAPK cascade
(MEKK1, MKK4, JNK, p38MAPK), (3)
transcription  factors (NF- « B,
phospho-ATF2, c-Jur/c-Fos), (4) cell cycle
proteins (Cyclins, Cdks),and decreasing of
cell cycle inhibitors (p27, p2l, pl6). We
alos found that gaseous NOx could activate
anti-apoptotic factors (IAP, phospho-Bad)
and decrease expression of apoptotic
proteins (Cytochrome ¢, Caspase 3). In
conclusion, we suggest that gaseous NOx
could play an important role in
carcingogenesis by inducing human lung
fibroblast  cells  proliferation  and
anti-apoptosis.
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Fig.1 Effect of gaseous NOx induced cell cycle progress in MRC-5 cells. Culture cells were treated
with NOx solution 1 ¢+ M as indicated time. Cell cycle was analyzed by flow cytometry.

Fig.2 Time course of gaseous NOx treatment on MRC-5 cells. Culture cells were treated  with NO gas-saturated
solution 1 ¢+ M as indicated tme. Cell viability was analyzed by MTT assay. *p<0.05, *p<0.0005

Fig.3 Time course of gaseous NOx treatment on phospho-ATF2, PCNA, RBBP protein expression in MRC-5 cells.
Culture cells were treated with NO gas-saturated solution 1 ¢ M as indicated time. The phospho-ATF2,
PCHA, RBBP protein was analyzed by the immunoblatting.

Fig.4 Time course of gaseous NOx treatment on NF- x B, ¢-Jun, c-Fos protein expression in MRC-5 cells. Culture ceils
were treated with NO gas-saturated solution 1 M as indicated ime. The NF- & B, ¢-Jun, ¢-Fos protein was
analyzed by the immunoblotting.

Fig.5 Time course of gaseous NOx treatment on iNOS protein expression in MRC-5 cells. Culture cells were freated
with NO gas-salturated solution 1 ;2 M as indicated time. The iNQS protein was analyzed by the immunobotting.

Fig.6 Raf and Erk protein is not expressed in MRC-5 cells. Culture cells were freated with NO gas-saturated solution
1 12 M forindicated time. Raf and Etk proteins were analyzed by immunoblotting. A431 is positive control.

Fig.7(A) Time course of gaseous NOx reatment on MEKK1 protein expression in MRC-5 cefls. Culture cells were
treated with NO gas-saturated solution 14 M as indicated time. The MEKK1 protein was analyzed by the
immunoblotting.

Fig.7{B} Time course of gaseous NQOx treatment on JNK protein expression in MRC-5 cells. Culture cells were freated
with NO gas-saturated sofuion 1 @ M as indicated time. The JNK protein was analyzed by the
immunablotting.

Fig.7{C) Time course of gaseous NOx treatment on p38 protein expression in MRC-5 cells. Culture cells were
treated with NC gas-saturated solution 1 22 M as indicated time. The p38 protein was analyzed by the
immunoblotting.

Fig.8{A) The inhibit effect of NAME treatment on phospho-JNK expression in MRC-5 cells. Culture cells were treated
with NO gas-saturated solution 2 ¢z M and NAME 100 ¢ M for 24hr. phospho-JNK protein was analyzed by
the immunoblotting.

Fig.8(B} The inhibit effect of NAME treatment on phospho-MKK4 expression in MRC-§ cells. Cufture cells were
treated with NOx solution 2 ¢« M and NAME 100 z M for 12hr. phospho-MKK4 protein was analyzed by the
immunoblotting.

Fig.9 Effect of gaseous NOx induced cell cycle progress in MRC-5 cells. Culture cells were freated with NOx solution 1
£ M(NOx) and 3« M SB203580(SB).24hrs latter, cell cycle was analyzed by flow cytometry. N is control, DMSO
is solvent control.

Fig.10 Time course of gaseous NOx treatment on PI3K, Akt, phospho-Bad protein expression in MRC-5 cells. Culture
cells were treated with NO gas-saturated solution 1z M as indicated timg. The PI3K, Akt, phospho-Bad protein
was analyzed by the immunoblotting.



Fig.t1 Effect of gasecus NOx induced cell cycle progress in MRC-5 cells, Culture cells were Ireted with NOx solution
1 1t M{NOx) and 10nM Wortmannin{Wt).24hrs latter,cell cycle was analyzed by flow cytometry. N is control,
DMSO is solvent control.

Fig.1Z Time course of gaseous NOx treatment on PI3K, Akt phospho-Bad protein expression in MRC-5 calls,
Culture cells were treated with NO gas-saturated solution 1 2 M and iNOS inhibitor (L-NAME)100uM as
indicated time. The PI3K, Akt, phospho-Bad protein was analyzed by the immunoblotting.

Fig.13 Time course of gaseous NOx freatment on Rb and phospha-Rb protsins expression in MRC-5 cells. Cutture
cells were treated with NO gas-salurated solution 1 2« M as indicated time.The Rb and phospho-Rb proteins
were analyzed by the immunoblotting.

Fig.14 Time course of gaseous NOx treatment on cyclinA, cyclinB, cyclinD1, cyclinE protein expression in MRC-5
cells. Culture cells were treated with NO gas-saturated solution 1 4 M as indicated time. The cyclinA,
cyclinB, cyclinD1, cyclinE protein was analyzed by the immunoblotting.

Fig.15 Time course of gaseous NOx treatment on cdk1/cde2, cdk2, cdk4 protein expression in MRC-5 cells.Culture
cells were treated with NO gas-saturated solution 1M as indicated time. The cdkifede?, cdk2, cdkd
protein was analyzed by the immunoblotiing.

Fig.16 Time course of gaseous NOx treatment on p27, p21, p16 protein expression in MRC-5 cells. Culture cells
were treated with NO gas-salurated solution 1 £ M as indicated time. The p27, p21, p16 protein was
analyzed by the immunablotting.

Fig.17 Time course of gaseous NOXx treatment on |AP protein expression in MRC-5 cells. Culture cells were treated
with NO gas-saturated solution 1 M as indicated time. The IAP protein was analyzed by the

immunoblotiing.



