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ABSTRACT. The Tumor necrosis tactor-t, (TNF-1x), is involved in the pathogenesis of multiple sclerosis and con-
ributes to the degeneration of oligodendrocvtes as well as neurons. Nicotine has been found to have immuno-
suppressive and inflammation-suppressing effects. Astrocyvtes, the major glial cells in the CNS, are capable of
producing TNF-« at both the mRNA and protein levels in response to interleukin-1 (IL-1) or TNF-x. Nicotine has been
shown to influence glial cell functions. To order to explore the role of astrocyies in the production of TNF-¢, astrocytes
were pretreated with nicotine and are stunulated with IL-1P to determine their effects on TNF-¢ production. The results
are as follows. Cytotoxic effects of muicotme on human fetal astrocytes were noted above 10 ng/ml of nicotine. The
effect of IL-1B on TNF-¢¢ mRNA expression in primary cultured human fetal astrocyvtes was maximal at 2 h after IL-
1B(100) pg/ml) treatment. Humen fetal astrocytes were pretreated with 0.1, 1, and 10 pg/ml of nicotine and then stim-
ulated with IL-1B (100 pg/ml) for 2 h. The inlubitory effect of nicotine on expressions of TNF-¢¢ mRNA in human fetal
astrocvtes with pretreated 0.1 pg/ml of nicotine is tirst noted at 8 hr, and the inhibitory effect is maximal at 12 h. The
inhibitorv effect at 1 ug/ml of nicotine is inhibited maximal at 24 h. Nicotine at 0.1, 1 and 10 pg/ml concentrations sig-
nificantly inhibits IL-1B-induced NF-xB activation. Collectively, this study indicates that nicotine might inhibit the
expression of TNF-tx in activated human fetal astrocytes.

Kevwords: TNF-¢r, Human fetal astrocvtes, nicotme, NF-kB
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Fig. 1. The eilect of nicotine on human fetal astrocytes.
Human letal astrocytes are incubated with nicotine at various
concentrations and the cellular viability is determined with
MTT assay.
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Fig. 2. The effect of IL-1B on TNF-o. mRNA espression in
primary cultured human tetal astrocytes. The astrocytes are
treated with 11-1B (100 pe/ml) for the indicated time periods.
A. RT-PCRs using TNF-¢x and GAPDXH primers are per-
tormed. B. The relative TNF<x mRNA expression levels are
analysed using densitometer. *volume intensity count per mim'.
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Fig. 3. The eflect of nicotine (10 pg/ml) on TNF-00 mRNA
expression in primary cullured human letal astrocyies. Human
fetal asirocytes are trealed with 10 ug‘ml nicotine for the
mclicated time periods and (hen stimulated with 1L-1f3 {100
pe/ml) tor 2 h, A, RT-PC'Rs using TNF~x and GAPDH primers
arc performed, B, The relative TNTF-co mRNA - expression
levels are analysed using densitometer. *volume intensity
count per mnt’,
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Fig. 4. The cffect of nicotine (1 pg/mly on TNF-c¢ mRNA
expression in primary  cultured  human fetal - astrocytes.
[uman fetal astrocytes are treated with | pg/ml nicotine tor
the indicated time periods and (hen stimulated with 1L-13
(100 pg/ ml) for 2 h. A. RT-PCRs using TNF-¢z and GAPDH
primers wre performed. B. The relative TNF-ot mRNA
expression levels are analysed using densitometer. *volume
infensity count per mm’.
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fig. 5. The efteer of nicotine (0.1 pgiml) on TNF-0x mRNA
expression in primary cultured human fetal astrocytes. Human
letal astrocytes are treated with 0.1 pg/ml nicotine for the indi-
cated time periods and then stimulated with IL-1B (100 pgiml)
lor 2 h. A. RI-PCRs wsing INF-¢ and GAPDE primers are per-
lormed. B. The relative ITNF-c mRNA expression levels are
analysed using densitometer. *volume intensity count per mmy'.
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fig. 6. Eftects of nicotine treatment on IL.-1f-induced NF-
kB activation. Electrophoretic mobility shiil analysis of NF-
KB binding activity in nuclear protein extracts from IL-13
activated. micotine-pretreated human fetal astrocytes. Nuclear
eatracts were incubated with “P-end-labeled NF-kB consen-
sus oligonucleotide 1 binding reactions. 'The binding com-
plexes were analy<ed on nondenaturing polyacrylamide gels
in 0.25=<TRI. and visualized by autoradiography.
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