CHSIA|Z 2fB131A] - Vol, 31, No, 3, 2001

HREO| Al2MQOMIES| HEFT| T

l

21510} || 3

dE - AS - Oje]t - Y2ER - R8S - RYUST - A4

SO Al QiTet AjFFfefn a2 et al S et Al

= Fo] Wol7sS oFstAlZ 4 Qith
S, 22 AfrolEE XS] 718 i ve
XFA3e] Weld 9lo] Tl o3te] Waks] i o] WM, o]& AR T wdAS A2 74 @Y
FEAE ggkort Be RS Felo] XFd  00%E AISal 3= T8k v vl uldl
sto] W LT AT Z7) Alolo] Zsk Az A AR of e} Al fot e gk wdE E3
9logely Wi 9t HZeo ATEL Ad g 9} 18 WAAE #ojF= wdA Fa) & A (matrix
T3} F22 9 gad) 22T LA XFA] metaloproteinase-1; MMP-1) 1] o] #ofghr}, o]
S gk §hg70 Afo]of &gt IS Kalstal 2] g2 S 23 7+ BA} 2 fibronectin®] 31019, ¢]
Jr} =, TA B AFAE T B ATE 5= AFOHIEET AEEAAN HAERE HE
I, v 93y X gt opet o)A AF g F FY AE FAS A FA AL AIE o
o] 3| Awox ofdare 7 HthE A4S0 9l T A Aol T3, )9} 2ol A Afrof
t} 98 wdk FrhEE0 HIV (human immun-  AIES A 259 22 A5 2 249 FA)9

odeficiency virus) 7+ gabel] djgk Aek XFG,
Z7) I AFQ SRl A 2Jofe] At X4
2552 22 A Aghs Proa e 5
D A Ty M - )

A FH2HE s 2

IS
A, AT $43
ok gl L

AL M)A, FoA o FAL

A4 ae=

T3k AES} A
229] f1]10] o]
2 797 Frps),

N
[0
il

83 7leE w3l Atk
o= YUZES 35| thekel nitrosamine,
vjele 9 R ke et
= 5% Ef=olt) o] B2 tigh Ax23
gle] 54 43} 7 Re) G AE
o] QI &, 5 et E ye
BT}, Fang 52¢] 2 B1e] |5,
F o] ZEAAMIES] F714d QahEel &2 (alkaline
phosphatase) XS A3kl A|E2] RS <A

ko ZRE=0
wT E%—_’Ea

o YO,

e
(e Mo r

Tl Ui o
& haAF|a T2 o ZAT 75 B9, gl kAl gtk oY niEekA] ok At tiRE
A3} 2] N ESEL whslsle] Wyl O ukso < 5 el v AR Fa Aol 7P AE
A F 5 Yrp0, wehr] T HFHoz & FAHH0)A B4 AR YRl gl
A Az S, A A 418 344-2 Bk 2| Fo) st XF s, $HU S 1 570711

597



1A s,
ojgke 2]ofe] Aol al

W2 A FHF 7S ARSE SR M= U
AL HFAE ol A 4
= AL FFFTRO . Tipton¥} Dabbousi= BHl S

A=A Uehs Usd st A Al AR
s

4997

oMIES] S Wehaitha storp), AP
o YzEle] =3 A& AfopEEe ATE
W23 g AERE B o] 99 R
», Jeue Usest 28 B AREe A7
W] 7]e 5 o, Bt 479 oAl
YA P 713 & Juk Ymele A A
AL frolEo MY AR H ] FHE Z7}
A7) BYA) RS AN AEZAS o
She Aoz ulA Qi) ol Usele] Abg 4

4 Ao fopEe AXF) AL AT
29 Z72 sk

AZS) e ATF)0 whe} o] FolA|m AE
F71e) WL SRA w YA A5 ABE of
ofiro} 2402 AL, o5 ] o] F

71724 vl A (cell cycle regulatory proteins)2] #Hod
2 A2 F7] o] ZXHA Al drt. A,
wHle] F8 54 el Yol AlEF7]e) 213
& A=A el AEFV)9 DS oA
W /e RolelAo) vste] o eeldl upt
Stk w2 AT AR B Aol
EE YR sto] et =9 Yadloel g
Afrole S24, AEE, SRS Yol L, Al
$77) $498 ABsle] Yzslo] e A Ae
Afrobr T AEF7] 8PS 2As=xE B
shaL, Yok Uzl o] N2F7] 287148 A7t
7] $lste] AEF7] 24 el Wy ops &
opx 317} ght,

. g7AlE S A

1. A2KQOMIZ HIS

ek A-s x2S 71 Aol A& S F
3te] At} A A %F2S Dulbecco's Modified

Eagle's Medium (DMEM, Gibco Co,, USA)®| T3]
+ 15 nl tubed] o} Ao} o] EA-S A AT}
$l8ked 33] AA g 5, 10% $-e o} (fetal bovine
serum, Gibco Co,, USA)} 1% 3AYA| (Penicillin G
10,000 units/ml, Amphotericin B 25 ug/ml, Gibco
Co., USA)7} H7Hd DMEMo] 0] 9+ 100 mn 2
2l ok Al of] &7 No. 15 blade & AFE-8F] 1 mi©
2 MEsk, 60 nm Bl FG Aol 5~67) 24E 1=
A BZAFE oF 3087F 37T, 100% 5%, 5% CO2
7)ol v eFate] wj FG Al vete] 20| L2 A
FAE S5 v oket 5 ZF v FHA] | 10% F-Efob
A3} 1% A7} E3HE DMEM 3 mlS H7}s)
At GLAES o] FAE w7bA] 2~3Y (HHo 2
HjF-S w sttt T Ao FAE T wjY
NS AASIL 23] AH I, 0.25% trypsin/EDTA (1
X, Gibco Co., USA)E o]-gato] AZujek A4
F2E AEZE AR F 100 mn 228 8- A
of EF3lc) ujgA e MEo] FHSE F2o] 1}
Epd wj7bA] 2~3Y 7HA 0 2 w ket ar, Aldel &
2 13~48] H| &2 Adstdet. £ A= 5~
03] Al e X242 E AR e,
UFe- O-E 3lghao] o8k ks wiAlstr] $ist

TE 98% oo =43 Yi'l &I (Sigma,
USA)S 7FA)AL 1 mg/ml 2] A& (stock solution)S
ElEi=g

ol

2. NZ34E A

g=gel =7

o

v FH Ao A LA o] =3 o] A X ES
0.25% trypsin/EDTAR #-2]3]] U]o], o] NEZES j
ol 0 2 e )L 6-well plated]] 1x 105 72 Al
F 57} HEE EF8nh 24 ARE 5 vkl s A
AstaL AFTeE 0.1, 1, 10, 100 2 1000 ug/ml A
S7HA] F 2R Uad S H7kskal gz S/
E Bt 47 24, 4 59 sF % uypan-blue
2 AAstaL, A7 A1F71E o)8ake] Aol AlE
T E U A FE AFst] XSS E A

o e X




28 (cell viability) & 72k T}.

CV(%) =

Cv
X 100
C

v+Cn

(CV; cell viability, Cv; viable cell count, Cn; non-

viable cell count)

3. MTT £
5. 63] Al vj e A& AfFoHEE 0.25%
trypsin/EDTAR WOl 3 HJA 57| 2 HE

AMo] 24-well plate®] Z+ wellg 1x1047]12] /HL‘J}
SoPIES 2k AE S0l #AY 5 =S
197k 5% CO2, 100% F%9] 37T vj7]dl] v k3t

5 —‘ﬂrZ}ﬂ A B2 AEZE AAG] S5t wiAE
233, 0.1, 1, 10, 100 E 1000 ug/ml & 57}A]
rg L] %1_% A7)l xRl SHTE ¢
Ak 247 29, 4% S uiget 5, e A derl

23] 5l ?ﬂ- MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyl tetrazolium bromide ; Sigma, USA] £}
300 M AL 27| wellol] H7kste] 4A17F 52t Hf
FotAtt Wik 5 wiAIE A ABEAL 200 49
dimethyl sulfoxide (DMSO; Junsei, Japan)& 7|38}
o] 444 formazan AAE &3lA17] &, 96-well
plate %0 2 &7 4] ELISA £4]7](Spectra MAX 250,
Molecular Devices Co., USA)E 540 mol|lA] 4%
g 2380t ) Akt A BAEE e
A the Mg 2 HESOH, 21te) AR 43
wh Aapeet

4, MEZ| 2

SIS AH7Lsh uj Fo o) A vk A E 9} FHZS

9| AEE uypsin HEJste] A F7|= AE
2 =233 S 3x10° 9] AT 1{}%1%%@1

(phosphate buffered saline, Gibco Co,, USA)2.Z A|
H&}aL 70% o ek 2 LA A 71 ¥ RNase A (0.1 mg/
nl)E *23te] RNAE A AT 50 ug/ml €] pro-
piodium iodide §- 2 2 3027F FAgH & F-214

A= ey L 61

599

FEEX7](Becton, Dickinson, Mountain View, CA,
USA)Z 488 mmof|A] propidium iodide-DNA E-3}|
sk B 24,

o= T

5. Western blot £44

YRS W/ el wjek AEE SR
AZgdo 2 23] M3 F lysis buffer2 A E ©h
L] ZZ3}a1, BCA 89 (Bicinchoninic acid sol.
Sigma, USA)®l| Copper (1) sulfate (Sigma, USA)E
S0+ 1% E3ee] B SEE 2489t 2 4
P HE 32 A 50 e ARSE 15%
sodium dodecyl sulfate (SDS)-polyacrylamide gel
719%-& A3 & PVDF (Immobilon™-P transfer
membrane, Milipore Co,, Bedford, MA, USA)dl| &4
t}, H|5o] &Ale] Ak 9] $lste] A Aol
A membranes Z+Z+9] membrane blocking &Y
(zymed, U)o 1417 59t 23t ¥, thaat e
12} 8FAE(Santa Cruz Biotechnology, USA)< ©]-&
ske] 90i Ft REAIATE 1) B 2R Y 5T
CDK 4] that &4, 2) F 2HE FZ3} cyclin D19
gk &4, 3) E7|25E F53F plool] tiek A,
4) FZHY FZ3 RBO| thek A 12} A2 1t
-$-A1%1 % blocking buffer® 23] 4| 2sj W, 2} &
A2 A7) QAR &47F A anti-mouse
anti-rabbit 1gG (Santa Cruz Biotechnology, USA)&
HEAA (0% B MESAAL, AHAFE(1x
PBS) © 2 A3t ECL 8- (Amersham, UK) A,

£ 1118 EF3ho] vHS-A]7]aL, Hyperfilm-MP
(Amersham, UK)ol| :=Z A7tk AHE-H Tl o] &
A% P4 HeI37] I3k membraned 1%
Ponceau S &9 (Sigma, USA)ol| G413 $ WHe] =
R EREEE

6. SHi=A

ZA%F M X &
B2 9] Ay}= SPSS WIN Version 8,0 Z2718)
88ho] Ht BE

AES W MEgE S MIT
B
HA42 ok, o] o) EA%H



100
80
60
40
20

Cell Number (X10 %)

Figure 1, Proliferation of human gingival fibroblasts exposed to nicotine, 1x 105 cells were incubated at 37¢
in DMEM-1% antibiotics with or without nicotine (0.1 wg/nl to 1000 ug/ni) for 2 days or 4 days, The
cells were harvested after each incubation and aliquots were counted in hemocytometer, The mean
values and standard deviations of triplicate measurements in representative experiments are indi-
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cated, *: Statistically significant difference compared to control group, P (0,01,
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Figure 2, Viability of human gingival fibroblasts exposed to nicotine, 1x105 cells were incubated at 37¢ in
DMEM-1% antibiotics with or without nicotine (0.1 ug/n to 1000 wg/mi) for 2 days (A) or 4 days (B).
The cells were harvested after each incubation and aliquots were counted in hemocytometer, The
mean values and standard deviations of triplicate measurements in representative experiments are
indicated and expressed as percent of total cell count, *; Statically significant difference compared
to control group, P (0,01,
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Figure 3, Activity of human gingival fibroblasts exposed to nicotine, 1x104 cells were incubated at 37¢ in
DMEM-1% antibiotics with or without nicotine (0.1 wug/n to 1000 wg/ni) for 2 days or 4 days, MTT
assay was performed after 2-day (A) and 4-day (B) incubation (Mean+S E)). Vertical bars represent

standard deviation of each independent experiments,

*; Statically significant difference compared to

control group, P (0,01, #; Statically significant difference compared to control group, P {0.05.
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Figure 4, The effects of nicotine on the cell cycle distribution of human gingival fibroblasts, The distribution of
the untreated control cell population was showed in A and the cells treated with 100 ug/m nicotine
for 48 h was showed in B,
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Figure 5, Western blot analysis for intracellular levels of cyclin D1 and CDK 4 in cultured human gingival
fibroblasts (HGFs) supplemented with 100 «g/n nicotine for 2 days, Cell extracts equivalent to 50 «g
of total cellular protein of HGFs were electrophoresed by 15% SDS-PAGE and transferred to a
PVDF membrane, The intracellular protein levels of cyclin D1 and CDK 4 in HGFs were probed with
respective antibodies diluted by 1 : 1000, After probing, the membrane was stained with 1 x
Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane (1 : control, 2 :
experimental),
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Figure 6, Western blot analysis for intracellular levels of pRB and p16 in cultured human gingival fibroblasts
(HGFs) supplemented with 100 «g/x! nicotine for 2 days, Cell extracts equivalent to 50 «g of total cel-
lular protein of HGFs were electrophoresed by 15% SDS-PAGE and transferred to a PVDF mem-
brane, The intracellular protein levels of pRB and p16 in HGFs were probed with respective antibod-
ies diluted by 1 : 1000, After probing, the membrane was stained with 1 xPonceau S stain for 10 min
to reveal the total cellular protein loaded per each lane (1 : control, 2 : experimental),
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Figure 7, Regulatory proteins of cell cycle
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-Abstract-

Effects of Nicotine on the Expression of Cell Cycle Regulatory
Proteins of Human Gingival Fibroblasts

Tak Kim!, Jae-ho Kim! Sung-Hee Pi!, Eun-Cheol Kim?,
Yong-Ouk You?, Hyung-Keun You!, Hyung-Shik Shin!

! Department of Periodontology, School of Dentistry, Wonkwang University
2Department of Oral Pathology, School of Dentistry, Wonkwang University
3 Department of Oral Biochemistry, School of Dentistry, Wonkwang University

Normal gingival fibroblasts functioning is fundamental for the maintenance of periodontal connective tissue
as well as wound healing. Nicotine have been found to affect DNA synthesis and cell proliferation, which
appear to depend on the type of cells, This in vitro study was done to determine the effects of nicotine, a
major component of tobacco, on cell proliferation, viability, activity, cell cycle distribution, and expression of
cell cycle regulatory proteins in human gingival fibroblasts. Nicotine has been tested for 2 days or 4 days in 5
different concentrations; 0.1 ug/ml; 1 ug/ml; 10 ug/ml; 100 ug/ml; 1000 ug/mi. To assess cell proliferation and
viability, viable and non-viable cells were counted by hemocytometer; to evaluate cellular activity, MTT assay
was employed; to analyze cell cycle distribution, fluorescent propidium iodide-DNA complex were measured
using fluorocytometer; to determine the expression of cell cycle regulatory proteins, western blot analysis was
performed. After 2 days and 4 days incubation respectively, at concentrations of 1 ug/ml - 1000 ug/ml, nicotine
significantly inhibited proliferation comparing to non-supplemented controls, The cell viability was significantly
decreased after 2 days and 4 days at concentrations of 1 ug/ml - 1000 ug/mi and at 10 wg/ml - 1000 ug/ml
respectively, After 2 days and 4 days, the cellular activity was significantly decreased at concentrations of 10 ug/
ml - 1000 ug/ml. Treatment with 100 ug/ml nicotine for 48 hours caused an increase in the proportion of G1-
phase cells (from 46.41% to 53.46%) and a decrease in the proportion of S-phase cells (from 17.80% to
14.27%). The levels of cyclin D1 and CDK 4 proteins in nicotine-treated fibroblasts were lower than that of con-
trols, whereas the levels of pl6 and pRB were higher than that of controls, These results suggest that the
decrease of cell proliferation and lengthened Gap phases (G1) by nicotine may due to the increased expres-

sion of p16 and pRB as well as decreased expression of cyclin D1 and CDK 4 in human gingival fibroblasts,

Key Words : nicotine, human gingival fibroblast, cell cycle, cyclin D, CDK4, pRB, p16
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