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ABSTRACT. The Tumor necrodis factor-o,, (TNF-), is involved in the pathogenesis of multiple sclerosis and con-
tributes to the degeneration of oligodendrocytes as well as neurons. Nicotine has been found to have immuno-
suppressive and inflammation-suppressing effects. Astrocytes, the major glid cells in the CNS, are capable of
producing TNF-a. at both the mRNA and protein levelsin response to interleukin-1 (IL-1) or TNF-c.. Nicotine has been
shown to influence glial cell functions. To order to explore the role of astrocytes in the production of TNF-c., astrocytes
were pretreated with nicatine and are stimulated with I1L-1f3 to determine their effects on TNF-o. production. The results
are as follows. Cytotoxic effects of nicotine on human fetal astrocytes were noted above 10 pg/ml of nicotine. The
effect of 1L-18 on TNF-oo mRNA expression in primary cultured human fetal astrocytes was maximal at 2 h after IL-
1B3(200 pg/ml) treatment. Human fetal astrocytes were pretreated with 0.1, 1, and 10 ug/ml of nicotine and then stim-
ulated with IL-1f (100 pg/ml) for 2 h. The inhibitory effect of nicotine on expressions of TNF-o. mRNA in human fetal
astrocytes with pretreated 0.1 ug/ml of nicotine is first noted at 8 hr, and the inhibitory effect is maximal at 12 h. The
inhibitory effect at 1 pg/ml of nicotineis inhibited maximal at 24 h. Nicotine at 0.1, 1 and 10 ug/ml concentrations sig-
nificantly inhibits IL-1B-induced NF-xB activation. Collectively, this study indicates that nicotine might inhibit the
expression of TNF-o. in activated human fetal astrocytes.
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reverse transcriptase(Promega) & 4 713shed 42 °Col| A
603 52k HHS-A17 cDNAE A3 3Idtt. IL-18<1 <] 3]
FrEse A7 TNRoS] FE2 2] $15le] TNFo
primer(sne 5-GACTGACAAGCCTGTAGCCCATGITGT
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RT-PCRej A 5351 RNA?] 525 FQI3}7] 915}
Z93 cDNAS F3 22 GAPDH primer(sense 5'-
ACCA CAGICCATGCCATCAC-3, antisense 5'-
TCCACCACCCTGITGCTGTA-3 )& AH8-3}e§ 95°C
5% ¥ 94°C 30%, 60°C 30%, 72°C 1322 253]
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vlwsly] 98] dxF wieke A Eel IL-13E 100
pgmie] =2 A3 oL 1, 2 4, 8, 12 W 24x| 7}
Zof] RNAZ 22]3le] RT-PCRZ mRNA2] 2+a oF
s vlaskdet. 1 A IL-1B M 2EhA] o dE2
o4& TNFoo mMRNAZE 71¢] " =#] ebghot IL-
1B 2] ell A= A5 2575 TNF-o mRNAS] i3l
o] Fr=H gtk A EE 287 Aol M M =
Sk, 4X| 7} o) F3LE] A& 0 7 7148kl (Fig. 2).
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Fig. 1. The effect of nicotine on human fetal astrocytes.
Human fetal 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 1L-1B on TNF-o. mRNA expression in
primary cultured human fetal astrocytes. The astrocytes are
treated with IL-13 (100 pg/ml) for the indicated time periods.
A, RT-PCRs usng TNF-a. and GAPDH primers are per-
formed. B, The rdative TNF-oo mRNA expresson levels are
analysed using densitometer. *volume intensity count per mn.

10 ug/mie] 3717 F== Axj2|sle] 24, 12, 8, 4 2
2717k wiekst oy TNFoo] WS fx317] $s)
100 pg/mi®] IL-1B 2A]7F wekalsdct. wieksl Al 2=
RT-PCRE 423 3le] TNF-oo mRNAS] 31 oA vl
sl Y=gk g0 2 A3 Fol = TNFo
MRNAZ} W 52 9lgk o], 100 pg/mie] IL-1B 24|17k
<k A2]a19] S o TNFo mRNAS] k3l eko] 714 gk
Qo= 2 100 pgmie] IL-1B 2417+ Bt HEs 7+
Hxz7o=2 AR-SlH. 100 pgmie] IL-18 ©=o=2
A2|gt 3 v walsl S v YIS M2 gh el A
TNFo g3 cfo] VF=-Ie] A2 st X2] A7kl o}
2t ¥ 3gS e Sk (Fig. 3-5). 10pgmie] Y35
A2 g Fell A IL-13 223 el nls 2 23k
9| ZFAE Ho|7|= ot A Aol & e A =
okl (Fig. 3). HbHl YZE-S 1 ug/ml A=) 3 2|
AE 1227 A Ao, 01 ugml A2 3 el M=
2477 A=Al A3 wEe] ZAE VepglE
T2} o] 79l = 8A17F o]ue] AA el A vl
u] gk kgl ofe] ZhAankS el sl ok(Fig. 4, 5).
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YF=lo] Akt A Eell A IL-1Be] o] 8 FEE =
NF«B] EHAdol| m]X]= oJ kel el dolir| 93l A
A Eel] U FES 01, 1% 10pgml A 302 B3k A
2]k ¥ 100 pgml®] IL-135 A 2]3le] 30 52t =+
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Fig. 3. The effect of nicotine (10 ug/ml) on TNF-oo mRNA
expresson in primary cultured human fetd astrocytes. Human
fetal astrocytes are trested with 10 ug/ml nicotine for the
indicated time periods and then stimulated with IL-18 (100
pg/ml) for 2 h. A, RT-PCRs using TNF-o. and GAPDH primers
are performed. B, The relative TNF-ao mRNA expression
levels are analysed using densitometer. *volume intensity
count per mn.
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Fig. 4. The effect of nicotine (1 ug/ml) on TNF-o. mRNA
expression in primary cultured human feta astrocytes.
Human fetal astrocytes are treated with 1 pg/ml nicotine for
the indicated time periods and then stimulated with 1L-18
(100 pg/ ml) for 2 h. A, RT-PCRs using TNF-o. and GAPDH
primers are performed. B, The relaive TNF-oo mRNA
expression levels are andysed using densitometer. *volume
intensity count per mm?
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Fig. 5. The efect of nicotine (0.1 ug/ml) on TNF-oo mRNA
expresson in primary cultured human feta astrocytes. Human
fetd astrocytes are trested with 0.1 ug/ml nicotine for the indi-
cated time periods and then stimulated with IL-18 (100 pg/ml)
for 2h. A, RT-PCRsusing TNF-o. and GAPDH primersare per-
formed. B, The rdative TNF-oo mRNA expresson levels are
andysed using densitometer. *volume intensity count per mm?
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Fig. 6. Effects of nicotine treatment on IL-1B-induced NF-
kB activation. Electrophoretic mobility shift analysis of NF-
B binding activity in nuclear protein extracts from IL-13
activated, nicotine-pretreated human fetal astrocytes. Nuclear
extracts were incubated with *P-end-labeled NF-xB consen-
sus oligonucleotide in binding reactions. The binding com-
plexes were analyzed on nondenaturing polyacrylamide gels
in 0.25xTBE and visualized by autoradiography.
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