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Figure 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.
2. IL-1B°l 93 =% TNF-a mRNA9 Azt atg

IL-1Bell ¢J&] =5 A28 TNF-ao Hdga-S vawstr] & Ik w4
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Figure 2. The effect of IL-18 on TNF-a mRNA expression in primary cultured
human fetal astrocytes. The astrocytes are treated with IL-18 (100 pg/ml) for the
indicated time periods. A, RT-PCRs using TNF-a and GAPDH primers are
performed. B, The relative TNF-a mRNA expression levels are analysed using

densitometer. * volume intensity count per mm-.
3. IL-1B° 2l3 5% TNF-a mRNA 2do mx= Yzl o}

IL-1B2] Ap=ol o3 Abgt efol A ZEZEEH F28 TNF-a9] #do] v Y=
Blo) &S dolry] &) A wjgE AL yIES 01,1 2 10 pg/me2] 37H4]
FEE AAEste] 24, 12, 8, 4 B 24 wjekd thg TNF-ao] & frst7] 913
100 pg/me 9] IL-1B5 #H7kste] 2A17F mjFslant. wigs A X2 RT-PCRE 3319
TNF-a mRNAS &d ¢S vastgnt, Yaevh 402 A3 oA+ TNF-a
mRNAZ} 2d =7 ekgkom 100 pg/m e IL-1B% 243t &
mRNAS] W& Fo] 7h Wotom = 100 pg/m o] IL-1BE 2A1%F 5ot Agle & o=
o2 AFEEA T 100 pg/me o] IL-18% @ o2 Aeldh 3 vas s o yaes
AAYE oA TNF-a 2@ go] Uzele A Fxu A2 Azt wat @
Rt (Fig. 3-5). 10 pg/me el YRS AA 2T 2ol A= IL-18% A g



T RG] FAE Bol7l= Yoy AT AolE YEhHA = 2t (Fig. 3). Wl
USRS 1 pg/me DA ol A= 124130 AAe] Alell, 0.1 pg/me A2 g ol A=
243 A Al AAT dE Y] s UEhdTh ey o] Aol 8AZE o]l <]
ARl A= ook ddfe darks vetlodt (Fig. 4, 5).
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Figure 3. The effect of nicotine (10 pg/ml) on TNF-a mRNA expression in
primary cultured human fetal astrocytes. Human fetal astrocytes are treated with
10 pg/ml nicotine for the indicated time periods and then stimulated with IL-13
(100 pg/m¢) for 2 h. A, RT-PCRs using TNF-a and GAPDH primers are
performed. B, The relative TNF-a mRNA expression levels are analysed using

densitometer. * volume intensity count per mr
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Figure 4. The effect of nicotine (1 pg/ml) on TNF-a mRNA expression in
primary cultured human fetal astrocytes. Human fetal astrocytes are treated with
1 pg/ml nicotine for the indicated time periods and then stimulated with IL-13
(100 pg/m¢) for 2 h. A, RT-PCRs using TNF-a and GAPDH primers are

performed. B, The relative TNF-a mRNA expression levels are analysed using

12h

Time

densitometer. * volume intensity count per mr
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Figure 5. The effect of nicotine (0.1 xg/ml) on TNF-a mRNA expression in
primary cultured human fetal astrocytes. Human fetal astrocytes are treated with
0.1 pg/ml nicotine for the indicated time periods and then stimulated with IL-103
(100 pg/mt) for 2 h. A, RT-PCRs using TNF-a and GAPDH primers are
performed. B, The relative TNF-a mRNA expression levels are analysed using

densitometer. * volume intensity count per mr
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4. NF-xB 24 v+ Yzde |

Yaglo] Abgh AL A IL-1Bl o8 %= NF-kBe &Aoo wA= ool
e Lotz ] AAAEA UIEES 01, 1 2 10 pg/m A 308 FoF Axgd &

100 pg/me] IL-1BE Azlste 30% &9t A3 ths AxA BAHE o] 4359 NF-k
Bl &A4S SAIT ol F AL AHEshA EdAY YzEwr A ek A E A=

NF-kBe] @4o] Zlsx ekttt A el IL-1B% At dollM= 48 NF-k

BY #4L #A% + gglor], Ynue Axesta [L-1B2 A3 % Tl A= NF-«B

o] &Ao] sttt (Fig. 6).
=18 SO R g ge mg
o Frobe
Micotine O 1 o1 1 10 = (pa/me)d

u uu. NF-48

Figure 6. Effects of nicotine treatment on IL-1B-induced NF-xB activation.
Electrophoretic mobility shift analysis of NF-kB binding activity in nuclear
protein extracts from IL-1B activated, nicotine-pretreated human fetal astrocytes.
Nuclear extracts were incubated with “P-end-labeled NF-kB consensus
oligonucleotide in binding reactions. The binding complexes were analyzed on
nondenaturing polyacrylamide gels in 025 x TBE and visualized by

autoradiography.
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F7hete] 2A1 A ol 7hd B B S YEblon, o] F 7 XA LEFo] Folue A
Atk wheba GAF wiokE Al efole] A Eol A TNF-a mRNA7ZE A7kl
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oAl A=
aths FEE Bole A AT ey o= yade] dAe7F TNF-a 282

1u
WANA = IL-18 Al ol vl & zpol& HolA] &gkon} A7k o] F5E TNF-a
mRNAQ Z&o] A Tashs A& A2 $ At =& YawS 0.1 pg/me A
g Aol = 24A12F A Aol @A FAE vEd AeEe U3z R wt IL-18
of & frEHE TNF-a9 HdS JAsts &g Azto] @abdS s & 9ol v
W UIRE 10 pg/mee] TR 1 wgE Abghe] A Ee A E $ 100 pg/ml o
IL-1B& A3 oA IL-18 ¢5 02 Agdte] 5% TNF-a mRNAS v w3}
TNF-a mRNA®] @do] o7k 7Aastz) stk dA T wists ##d 5 Qo of& Y
RIS AE FA40] 10 pg/ml o] oA YEER 5487 oJsiA TNF-ao] @d o
A ZH7E 7 ANE THsAd el Al
71E Ao ofste] dhulg §HA 1H A EE0] TNF-aol 93 t] & &t}
Aol MAH YT oot & WA wel TNF-a9 #4S ojAlsts i do] g

olgtal FAENL, B AFAES TNF-aol o3 24315+ NF-xB7} w2 17

tlo
ol
rir

o]

tlo

-

3 d8re svtn FAE 2 9™ dwA o2 transcription factor?] NF-xBE t}okal
FAAAES 2-eE TS o Ao® dHAd Y.® NF-xBE Z4144
A3 e ~EY A 9= Aol LPS, double stranded RNA S 728 m A &4
i, IL-1B, TNF-a¢} 22 Ale]E7kQlell o)) &A43ts ™, 1 23} angiotensinogen©]
U BA, ofd o] whilyl 70 acyte phase response proteing A st dF WSS
AYA 7| A, BA L5292 -1(vascular cell adhesion molecule-1), A|3E5-2HQ1z}

-1(intercellular adhesion molecule-1)¥} #<&
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Naoyuki 5= Y& o] U937 AlxZoA NF-xBe =4S &3l d5uA a9 S
AATH= ATdds Haustlh ofsh vTAIR F Agel = Abeh Blo} A A
!

Hd

o
tot

o

ol
3R

of YUZE-S AAA IL-1Bl 93 FE5+= NF-xB &4 o] fHaste= A
t} ol YzE AAYA IL-1Bo Y3 $5%+= TNF-a mRNAY @& o] 7HAise=
79} vl ste] YFElo] NF-x#BY ZAE 7H4xA 23402 TNF-a mRNAS g

iiny

o oAgTE AL SwEd. aeg Yadol olseE Uiy sy 9
o A44US ASHE 92, NF-xBol 9% el 59 34o] 2§35l TNF-a mRNA
o WAL AAT F QOBR FF ofo] B AT AW ooF & Holth. ¥ AT

AT Aol np=d 72 -

o} LPSE =8 § dd S Alugt 23 Az = IL-18 of&) A=4 wolA
= TNF-a9] ¢o] F71g vbd LPS A= el A= ®sh7h Il ol gt fixd o= &
WA o A= LPSel ofsiA TNF-ae] o] S7FH i IL-1B0 oA = Wste A &
E A3E vgeyon Azt we o2 23 gl yehte AL & & 9t ne

2=
2WAEZE SmTaAE, AGAE, dAA L} Aol7h 9l Aoz Adde] we FF

inf]

FEAGAL AAWAZFNN ARALG OBl W D GF WSS FIHE 274

Fol et Yo Aol ek A7k d@sojof & Aow ALgHT, t Ho}r} A3
A Aol AR Bokxa ol dZsteluA R ol SN I 2 HAYHN G DS

I YAz he] Al ek A57F AP ojop & Aot
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B oAl FRAHA ofe weug walAse] geideel g osE §elw
A, oln] el mEle) cytokine AANAL FFAFAL HRALANE Lo e
Solsha 7 oA A WA shednh olF slste] Abg Hlol AT T
of Uz®s IL-18% A2@ thé TNF-a mRNA® 2@ 5ok NF-xBe] 848 v

, Akl gyt 22 AdE Aot

=

L AbgE Bfol AdAIEE 01-20 pg/mee] WaE o2 Hels) & 23 10 ug/ml ©]
gol s MEEA Tl YEYT] Azl

2. A% Blol A ATl IL-182 A stwl 247k¥te] TNF-a mRNAZ H =

BEHYon 1 oo)Frt 4A40s Faddy

3. A Heol AAANEE 1 9 01 pg/me Yzdoz AHes & IL-182 A=

o

g Tl A= IL-1B @5 Aol vld] TNF-a mRNAS wdo] fristes $AFS
BATH 1 pg/me YaRlS Held A $ol= 841 o] FHEH TNF-a mRNA9 2
ol HASHA Fashe] 12412k HAlZ FAskHvh B 01 pg/me] UIES
A st ol A= 2441 2kel H AA A s

4. A EZ IL-1B% A2 & oA e 728 NF-kBe A& a8 5 AU
o UaRls dAgsta IL-1BE =3 oA = NF-kBe @A o] zHastdltt.

2dor dAFE o4 Uzde AEEAEZHRE Yy FAF Fxo Y
FRL A EAA IL-1Bel 93] FE%+= TNF-ae 2d PAE =309, ¢
© NF-kBo| 4§ ZaAo=Za vepdoia Az, oy A3dss 7 d

A7RAZe] A 59 TNF-ao AsfAl el g &4 w4 <=
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ABSTRACT

The Inhibitory Effect of Nicotine on TNF-a Expression in Human

Fetal Astrocytes

I1 Hong Son

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Sung Soo Lee)

The Tumor necrosis factor-a, (TNF-a), is involved in the pathogenesis of
multiple sclerosis and contributes to the degeneration of oligodendrocytes as well
as neurons. TNF-a is produced by microglia and astrocytes; microglia and
astrocytes also produce hormones and cytokines that influence their biological
activity. Nicotine has been found to have powerful immunosuppressive and
inflammation-suppressing effects. Astrocytes, the major glial cells in the CNS,
are capable of producing TNF-a at both the mRNA and protein levels in
response to interleukin-1 (IL-1) or TNF-a.

Nicotine have been shown to influence glial cell function. To order to explore
the role of astrocytes in the production of TNF-a, astrocytes were pretreated
with nicotine and are stimulated with IL-1B to determine their effects on TNF-
a production.

The results are as follows.

1. Cytotoxic effects of nicotine on human fetal astrocytes were noted above 10

ueg/ml of nicotine.

2. The effect of IL-18 on TNF-a mRNA expression in primary cultured human

fetal astrocytes was maximal at 2 h after IL-18(100 pg/ml) treatment.

3. Human fetal astrocytes were pretreated with 0.1, 1, and 10 gg/mé of nicotine

and then stimulated with IL-18 (100 pg/ml) for 2 h. The inhibitory effect of
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nicotine on expressions of TNF-a mRNA in human fetal astrocytes with
pretreated 0.1 pg/ml nicotine are first noted at 8 hr, and the inhibitory effect is
maximal at 12 h. The inhibitory effect at 1 pg/ml of nicotine is inhibited maximal
at 24 h.

4. Nicotine at 0.1, 1 and 10 pg/ml concentrations significantly inhibits IL-103
—-induced NF-kB activation.
Collectively, this study indicates that nicotine might inhibit the expression of

TNF-a in activated human fetal astrocytes.

Key words | TNF-a, Human fetal astrocytes, nicotine, NF-xB
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