In Viro OA] NicotineQ] XJ3=Q1LH Al 2= 9
Type | collagen, TIMP-1 5! TIMP-2 mRNA

SSHg0 MXi= 9
( Nicotine Effect in Human Periodontal Ligament(PDL) cells on the
Expressiionm of Type | collagen, TINIP-1 and TINIP-2 mBRNA /n Vitro )
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| $4% B2 & 4 de sEH 23 JJr-qu
T cytokines AAFEEA X
ol ) AH(normal turnover), A< (repair),
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(regeneration)d] 23 da+e stby ByE v gom?
AfotNEE v Eete] A A E(capillary endothelial
cell), ™A M ¥ (macrophage) 53 7ol ohkat FHAAFE
AAEE0] tissue inhibitors of metalloproteinase( TIMP)E A
4 BuE vy REHT 9o Kyshtalsky s S

A FZ A0 A collagendytic inhibitor7} A2 A S A
g 9E 3 A% AF 2"“’“"1 HYH 2 FEE
PAETY BYsg XF22 e gy tigh q7iA
7174E A £ o 59 '?l Z (collagen) &3l ol thefjAl=
AFZHA T EEZRE AYRHEHE A2YHEZY 2Hgd
3 Alx 7 2 (extracellular pathway) &} XFZ2FW A

Xj]

frotAl 29| A4 2HE-(phagocytosis) ol oJs) Al Zujol A 3]
He AZWA 7 E(intracel Mar pathway) 2 Wrel & ¢
QALY AAte AL B3] metalloproteinase(MPs) 2+ TIMP
o A dig #Aol JFHL ed, 4 AL
AT dgol =] MPsd] FYA4 & #H] 52 TIMP
o A B AR AT FAA MPsY SR A
Fz229 33 7S AdE £ 5 At

W YA L APEA (connective tissue) & FA 3 T84

Q
OS2 oA Ls) & (porteolytic enzyme)ol] €3k H]So

S

oX,
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33 (nonspecific degradation)®ll t-g-3ted 49 A
SR FE FZER proteoglycan, elastin, fibronectin?t 7+

A3 Qo] rp” ZPH 1 PRl IR

flo o kN

e

chemotaxis), Al =2 (proliferation) ¥

= =

f [}

migration) 3 22 THFE A E7159 S FE AL 2
=2

o~ e~

2 AEAAS du, 4% 2 S FE AL
aFAct™” 5 74 BEY A2 W= Al
249 7h4ae ddtE o] AAZRA Y AfFA] AFelA 2
ZA% JAEEAM AARAY 75 FAse AHE
ety 518 a9

AN EE HAS 37 (physidogic pH)OA AU
HES B35 MPsd $A% BulE sAHEY” MPs
Z20 = Type I I, T collagen & B3 3}+ collagenase}

proteoglycan, laminin ¥ fibronecting #-8)8}+= stromelysin
2 H4E 298 Type IV collagens £33 gelatinase
7 dEFoit), FAlo AFRAA YA E olgd &4
9 L AAsE EZ Y TIMP(tissue inhibitor of
metalloproteinase) & A4 EH3t] MPsEE2 YAltE=
w4 A YA IS
TIMPE 285kDad] E#A%HS 7+
2 collagenase? #&< ™
(invasive potential) 4% GATA/AE Helth & TIMPe
= in

AR in vitro AN E AEAE

S EEE T PN

TIMP-25 19894 Stetler-Stevensons " o] J3]  21-kDa:
Ao T AR fype-IV collagenase proenzyme(70-kDa
gelatinase) 3} ¥Hg-3d ©]§ AAZle EHE Ze A& L

A3t o] TIMP-28} BRIt TIMP-2& 7]&9
TIMP(o]3} TIMP-1¢]2} A3 71% THE obr At A
g8 HolH FE gelatinase®} type IV collagen®] FF= <
Aldhe §A4Z Helrk

B Aty 542 o] A% 99 Ee A¥8Aa
Z AFZ2AY I AfAA7 22 7o Foigo] &
2 949ty 4 7|28H AFARE B3 HIHI U2
o X324 A £ HEdd 2% 988 she
AFAYAEE 73] £ o §d9 FAHEU YI™o] A
FolthM e g Al M e 4TS Yoty 93
o in vitro A YUFIE Held AFAMZEREH £

Type 1 collagen, TIMP-1 % TIMP-2 mRNAS] #H3&
Northern 2414 g o] &3t 23 22 Z3E 43Utk

II, 48z X 98
1.4 Zuj 2

£ Ao AHEE Ao AFAUA E (human PDL cell)
= Dr. Naoki Matsuda(Japan)2 FE A2 wekon A
AHEE A ZAM O 804 13 passages7HAl Altul e A ES
2 FZ AMEE ) w2 a0 2= non essential amino acid,
10mM sodium pyruvate, MEM vitamines, antibiotic &
antimycotic solution®] ¥3%¥ Dulbecco’'s modified eagles
medium(DMEM) 3} 10% fetal bovine serum(FBS)E A3}
St

HUZALZE 37C %% w59 5% CO:27 2] w71
A 100mm ¥} A (FaleonAl A1E)E AHS3EoH i g
£ 2do) & WY &St AvE) Fsubculture) & B
AHE](90-95% confluence) ol 4] 015% trypsin®] E3HE 05mM
EDTA in Hank's balanced salt £402 287 2|3}
trypsinization3} 9 .21 722 100mm FAd) 1:3 v &2 223}

of A3ttt
2. Nicotine # &

AE-E (-)-nicotine SIGMA(St, LouisMO. USA)A} A&

08 d29 ol BAFAOH 10049 UTE 2
AY B w ¢4 ABEE st el 49
& wA wWgEd HLA(FBS)FEEE 1% 10%2
T3 H 77+ 001%(100ng/ml), 01%(1000ng/m)HFEE 5
£2 10% RN E Ocontrol), 4, 8 12, 24, 48, %6 A7,

1% BALNME 0, 4, 8, 12, 24X 7 A2t Th
3. Total mRNA isolation
7+ AgFe AFAYMEZEEH mRNA FE& 93]

Guanidium thiocynate AHE0W F42 793 7149
W Uz9 A28 WP A4S 9 2 phosphate buffer
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solution(PBS) &0 2 A AAET 25mM sodium citrate
9} B-mercaptoethanol(pH 7.0)°¢] X &% 42M guanidine
thiocynate 4mlE 100ml W SFF Ao €37
homogenization A]71 % ultratubed] %71THS 25mM  acetic
acid9} 100% ethandS ¥ votexE Al&3le] 223 £
g 5 20 A theE7kA AAAZIY g utratube
4Coll A 9000 pmOE 1587 ARG §| J553d
ZAZHA WL FEuE] dople FAEH sk
RNA pellete] 25mM sodium citrate®} 5mM Dithiothreitol
(DTT: Fisher Biotech)¢] X3¥ 75M Guanidium
hydrochloride(GuHCl) ¢} acetic acid & 100% ethande €3
83 ¥ FH 20CAM g7 AN g%
2o R d4REE ¥ 2% 1/28%9 GuHCE
NA pelet= $E3] €312 # 20ml tube o] &7
& WHoz 20CHA A o 4CoA
027+ 14000 pm 22 HE T F 2A2YA §9&
gy FHFHoZ FHutde P& RNA pelletd
FORMAsol(Molecular Research Center, cincinatiQH)ol| £3) A]
A -20°Cell A Bt

HAEAHoR dojzl RNAY Hamount)¥ ¢X=(purity) E
24871918 7t AdelA ¥ F%38H] spectrophoto-
meter (SPECTRONIC GENESYS 5)¢l4 OD{(optical
density)260/280 nm %< 4 3k%ith

SpetrophotometerE ©]-&3 RNA%S ZAAL 0D 260nm
ZAE 7k g Au) & (dilution factor) 3} spectrophotometric
conversion( 1A260 unit of single stranded RNA =40ug/ml)%t
< FAFEEN AFHHOE dojdl F RNAYE Asd
I £EE 0D 260/280 ol 16-18 ¢ o o2 wwidoly

)
DNA7} 4j0)A] @3 Hlw 4 esittl B4 siTh

529

ofj
Ho djo

S g

P, ol
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4. Northern Blotting

A A 15ug¥ S 40mM  3-(Nmorpholion) propan-
esulfonic acid, 10mM sodium acetate, ImM EDTA % 037M
formaldehyde7} ¥3¥ 1% RNAE agarous geloll A7]49 %
Al

A71%9 5L 024-95 RNA ladder(GIBCO BRL)$H 7
100Voltz 3AZHESE Algstgon, dA7gEel £

680 LTINLAARLIA| M35H NM9T 1997,

RNA laddere A¥+9 RNA fragement?] F71& &<13}17]
sl E25ted ethidium bromideZ B SH U-V lightdol] A
ARG L FHTALAL). Gel S0 A719EH 72F AFZY
RNAE Nytran+ membrane(Schleicher & Schull, Keene,
NH03431)¢] TURBOBLOTTERMEE o¢]&3}o downward
capillary blotting®. 2 E2H(blotting) Al A L. 2mM  N-Laur
sarkosine®] EFE 8mM NaOH, 3M NaCl £9-& Transfer
solution® 2 ARE-3FATH 3-4A17+9] capillary blotting%
membranes F3A1717] 98t 05M tris-HCLpH70, 15M
NaCl&eyo] 527 D7 tH} membraned] RNAE 911
A (fixation) AI71 71913 F7 % PHEA] membraned A
80CAIA 20%7F Fo ATk

2Aol Y membraned vinyl wraplE TA3dlY The
Q1 15 3 ul (Hybridization) A7k Y4 E.# 3153t

re

5.DNA Probe and cDNALabelling

2 Afol AH4-E DNA probes T3 2tk Rat type |
collagen (insert of 1.6kb, Dr. Sodek) , Mouse TIMP-1(insert of
0.825kb, Dr. Overall), Mouse TIMP-2(insert of 0.7kb, Dr.
Overall), human GAPDH(insert of 14kb, Dr P. Bradford).

7} ¢DNA probe= DECA prime DNA labeling kit({ Ambion
Inc. Austin Texas)E AMH-8le] (a”P)-dCTP()3000Ci/mmol
Du Pont NEN Reseach Products, Boston MA) 2.2 labelling3}
HO™W labeling specific activity & &<18}7198+e] Liquid
scintilating counter& ©]£-8}ed B-counting S A3 &t th

6. &EZmuljel XI7AIM 7] E(Hybridization and
Autoradiograph)

RNA7} &3 74 % membrane®] Hybridization 7jg] @t
50 ¥ Hybridization §9(50% formamide, 5XDenhardt’s
reagent, 05% SDS, 5XSSPE with 100ug/ml denatured salmon
sperm DNA)F 7] Hybaid mini hybridization oven(Labnet,
Woodbridge NJ)& ©] 854} 42C o)A wha) Al8)3ic,

Hybridization®] #vt & radicactivedt membrane® SSPE<}
SDSEYL g QTN dAHCE SDSEY FEst SR
o FHAM AHE FIAeH Aol ¢ £ FUI X-ray



fim& AHE8ke -70Co A A7FEARA 71 84 (autoradiography )
& AT AZPEAMA 7§ labeled isotope®]  specific
activityell Wh & A7kl A e A Al oH fim
processing 2 _‘)r;aoi FEA 718" WM £9
(density) S AR EF3818}7] ¢8| Densitometer(Phamacia,
LKB Biotechnology S-75182 Uppsala, Sweden) & o] &3] #4
st

d- 29

A 232 Northern®EA 2742 Yehd 2+ Ag79 AI7H4
ol W2 Type T collagen, TIMP-1, TIMP-2 ¥ GAPDH
mRNAY A7PALA7|EA A o]t GAPDH f-acting
7ol NE o] AZEo] FEZ 9 house keeping geneC.F A U]
g dAROR EAS7] Wil nothemTA AN H719F
Al loadingsh= RNAYO] YA A ZL loading®Fol 97+
Zol7k IEEE GAPDHY Y02 EFSE 4 Sith 4
Eol BIASHE gened HME7F F7HE HolARH FA9
GAPDH7} o] F7he9 o] gened] W3HE F7Hditiy A
g o= Qi & o)1 house keeping gene®] €A Y
EREA BIASE gened] WS} Q1S Wl o]E U Ee
Zrast 22 WitE ¥ 4 doe Aotk & dAFdAE AL

2 2304 2 7 AE7Y mRNA MES de
1 %S £437 0|2 77he] GAPDHRCE Wro] ¥3
shatgith 3 AT o A¥LY ¥EE

#13t4 control #E 1231 tE A¥ZY FAE ¥l (fod)
Ti %%’40}04 Sa< Hsch

E 125 27 1% 2 10%9 serumol A type I collagen
mRNA%Q—E: HoEth 1% serumaoll A 100ng/ml Y IE
FroAE SEd Wyt fled EYFAT 1000ng/mis =
dAMe AAT 1247 o] FE Z2FH SUEHE T BY
th 10% serumol A 1000ng/ml 5% olAs S¥3 WHils
Holzl AT 100ng/mid A& gl

ol 7}77& 7 B

£ 345 TIMP-19] ¥H3lE o7 e 1% 9 10%
semmww 100ng/ml 2 1000ng/mlsE oA
el F7HTrt Azb Zasle] 2487 o] F
o 9 vehvbe Ak e BAeE 58] 10% serum

it

=X

nsitometer =

79 1000ng/miEEd A+ controld] B8] Z7]¢] 28] 7}7}o]
SR BAIFA e vkl faste & HEE ER
th TIMP-2 mRNAY ¥W3lE T F 56004 HolF%o] 1%
serumz oA & W3S HolA ¥Y A 100ng/miEEelAl
UNZF AT oF 17 FE7HEE HYoHW 10% serum +
NMT 24A 7k FEER EasA S5/ BYoh
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< 2 A# Type I collagens %7}3}5’_ Type m collagen—?: 7+
—1-0}"— AFAIAE By ol Ayt H249] Ai3
(fibrosis) @434 FARSHAl UEbdThy #4319t o)gA &
ARE] A HxHe 9d dAal A YT Y|
HH8G L 2 A Hoh

A3 TE 12 oA Type I collagen mRNA #EE HY
10% serum YUIE =T 100ng/mltol A 24A)7k0] % 2718

S
..CL
rjz
o%;

oX,
=
E
r l f'
of
ol

3489

A HEH 1000ng/mliFdA s 2 #EE Holx &=
Ao 2 Ho} UFE 100ng/miEEo]A Type I collagen A4

8-S Holohy Wi 2 9T

AAQN AFARM A AFE2 9] PFIRAE 93]

IMP7} A1 go] Exgu gloH ofg

TIMPEE9] 7+ collagenase S22 MPso] Z7lobe
Al ﬁ%ﬂﬂi X] 533}9} -’Jrﬁg AL T
T 3

=
2
Z,
.
1o
ofN
_\‘L
i
f
o
T
s
l
oL

2 4295 oI s} v2ae] o3 A
3 UYL 3330 a0

Oﬂ 1 HE= TIMP-2 mRNA-J Hale Axat
A7 %ﬁaa oAd g Belslols BEG ol

=
A EHA XI%Z—*‘.OL UFE 2o /‘ﬂibﬂ TIMP-19] Agxg
Kol
ZF_

IthA e AT AL

FS £ HZATNME PDGF-AA, 9 BB, TGF-

g2 IL-1B FelA 255 L90F 4 IL-18 7F MMP-

l(collagenase) mRNAY A3 =712 $x3i9on TGF-p

23] collagenase mRNA ¢ A4S A s 445 B

% OU% oH 24T TIMP-1 mRNA9 #H3ld&= AddS

A @& Aog Hysgn” od AR T 2

MPs¢} TIMPe] 93t Z3zA ma= N2 gE7)1508
g3k Aol ozt *’F%% A E T,

AFAgel A UIdo] YA wAE G Yo}

B7] YA AdYY ddeez 793 (Type I collagen)

o] AAwste} ol§ I sts MPs 2 MPs9} 53] 2

Aol AH(growth factor) 7} AF

=
F
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5331“’ FAARAA AAste TIMPY WstE gelstizt
% MPs®] HgE gelsl7] 98] CS-3(collagenase)
2} ST-l(stromelysm) cDNAE labelingdte] Wula£g 3 2
I A7PARI7IEC 9 F probett A8 7R (detection) H A
& AFRE vehth (23R AAEA °—‘°‘*°—) o]
2435 F/HE 58 BAd A wARZE &2 48717
T collagenase®] Aol TSR] U%kE £ & Yo A
el A AAARN MEAANE 2% oollagenaseL.Lﬁ
Aate A AR A8 AAHA g2 4348 08

F & A A EE A AU E| T probet rate]

&rk}lu

=£

A 2% DNACIE FHRolo] o8 F7I4E5e B
3 ¥4} GOl TAIEA 2AE £AD Ane 250
%l gl
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The Effects of Nicotine in Human Periodontal Ligamént(PDL) Cells on
the Expression of Type | collagen, TIMP-1 and TIMP-2 mRNA In Vitro.

Joon Row, Youn-Sic Chun, Myung-Rae Kim

Dept. of Dentistry, College of Medicine, Ewha Womans University

To investigate the effect of nicotine in human periodontal ligament(PDL) cells, the expression of Type I collagen,
Tissue inhibitors of metalloproteinase(TIMP)-1 and TIMP-2 mRNA of nicotine treated human PDL cells Wére analyzed
by Northern analysis to time course and different concentrations of serurn and nicotine in culture medium.

The expression of Type I collagen mRNA shows no significant changes except 24, 48, and 96 hours at 100ng/ml
nicotine concentrations in 10% serum experimental groups, They show 15-18 times up-regulated than control, TIMP-1
mRNA shows significantly changes at both serum and nicotine concentration groups, Initially(4 hours) they were peakly
up-regulated, then steadily down-regulated to time course and at the end of experiment the expression were shown
almost half amount than confrol in 10% serum experimental groups. TIMP-2 shows no significant changes in al
experimental groups. These results, especially in TIMP-1 mRNA changes, suggest the nicotine may destroy the
periodontal connective tissues by down-regulates the TIMP-1 mRNA synthesis in periodontal ligament cells,
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