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Background: In the pathogenesis of acute lung injury induced by lipopolysaccharide(LPS),
oxygen radiclls are known to be involved in one part. Superoxide dismutase(SOD) protects oxygen
radical-induced tissue damage by dismutating superoxide to hydrogen peroxide. In eukaryotic cells,
two forms of SOD exist intracellularly as a cytosolic, dimeric copper/zinc-containing SOD
(CuZnSOD) and a mitochondrial, tetrameric manganese-containing SOD(MnSOD). But there has
been little information about SOD gene expression and its regulation in pulmonary alveolar
macrophages(PAMSs). The objective of this study is to evaluate the SOD gene expression induced
by LPS and its regulation in PAMs of rat.

Method: In Sprague-Dawley rats, PAMs obtained by broncholaveolar lavage were purified by
adherence to plastic plate. To study the effect of LPS on the SOD gene expression of PAMs, they
Were stimulated with different doses of LPS(0.01ug/ml~10ug/ml) and for different intervals(0, 2,
4, 8, 24hrs). Also for evaluating the level of SOD gene regulation actinomycin D(AD) or cyclo-
heximide(CHX) were added respectively. To assess whether LPS altered SOD mRNA stability, the
rate of mRNA decay was determined in control group and LPS-treated group. Total cellular RNA
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extraction by guanidinium thiocyanatefphenol/chloroform method and Northern blot analysis by
using a p_labelled rat MnSOD and CuZnSOD cDNAs were performed.

Results: The expression of mRNA in MnSOD increased dose-dependently, but not in CuZnSOD.
MnSOD mRNA expression peaked at 8 hours after LPS treatment. Upregulation of MnSOD
mRNA expression induced by LPS was suppressed by adding AD or CHX respectively. MnSOD

mRNA stability was not altered by LPS.

Conclusion: These findings show that PAMs of rat could be an important source of SOD in

response to LPS, and suggest that their MnSOD mRNA expression may be regulated transcrip-

tionally and require de novo protein synthesis without affecting mRNA stability.
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Fig. 1. Expreimental design (I): LPS dose and incubation time res-
ponse to SOD gene expression.
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Fig. 2. Expreimental design (II): Regulation level of SOD gene
expression and SOD mRNA stability study.
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Fig. 3. Expression of SOD mRNA 8 hours after exposure to various doses of LPS. The
upper portion is autoradiograph reflecting MnSOD and CuZnSOD mRNA levels.
Middie part is GAPDH mRNA to demonstrate equal loading of RNA per well. The
lower part is laser densitometry and expressed as the percentage of control level.
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Fig. 4. Expression of MnSOD mRNA after exposure to 0.1ug/ml of LPS for various
incubation time. The upper portion is autoradiograph reflecting MnSOD
mRNA levels. The lower part is GAPDH mRNA to demonstrate equal

loading of RNA per well.
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Fig. 5. Effect of AD(5ug/ml) and CHX(5ug/ml) on LPS-induced SOD mRNA
expression. The upper portion is autoradiograph reflecting MnSOD and
CuZnSOD mRNA levels. Middle part is GAPDH mRNA to demonstrate
equal loading of RNA per well. The lower part is laser densitometry and
expressed as the percentage of control level.
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Fig. 6. Degradation rate of LPS-induced MnSOD
mRNA after transcriptional block with
actinomycin D.
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