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Aok, LAF X2 EE HA T Aoz,
A Z¢] 7 1/390 4 A AFel 32
40% S-elo} ¥ (Fetal bovine serum, Gibco
Co.,, USA)# 20% &4 A (Penicillin G, Strep-
tomycin, Amphotericin B £%, Gibco Co.,
USA)E 7} a-MEM(Minimal Essential Me-
dium, Gibco Co., USA) 2 33] &3t} =&
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£ 24U (ANOVA)H Duncan’s multiple range
testE o] &3t FAEAEIA.

m, oA+ Zof

1. YFEI0| X 2MRIM=E A X|F
Zo| 2xlof ojX|= FE

=g 0,025, 0.05, 0.1, 0.2, 0.4, 10, 20p. &
2] LA LA 9 X 31T M ¥l 242} 10, 30,
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AFARAETZAA, YRS 1083 AT
SRS =22 247}t 84.65+ 8.37, 8543+
6.45, 85.27+ 3.50, 82.48+ 9.95, 59.69+ 1.62&
AT BF g7 vAR B3 AXe »
g B2Yd. 08T AZsdeds g
104.10+ 9.92, 105.17+ 3.92, 105.35+ 1.61, 118.
31+ 9.90, 9840+ 6.852 10% ATl H3)
Az g2 FFELE IEHE FIE BS
o FAEHY K94 XY 608
YR d= 242 98.28+ 3.79, 95.31+ 4.48,
109.39+ 4.90, 94.37+ 2.93, 95.31+ 1.27¢] &4
=& B4 90% A A= 2+ 111.32+ 9.10,
106.29+ 9.57, 89.62+ 3.43, 104.88+ 4.83, 106,45
+3.099] BAEE EYHTable 2).
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Table 1. Cell attachment of gingival fibroblast after nicotine 0.025, 0.05, 0.1, 0.2, 0.4mM
application(By MTT Assay)

0min | 30 min 60 min 90 min
Control 100006359 | 100.00x924f | 10000=199t | 100.00=178
0.025 UM 132643619 | 13121£343% 110.13£3.33 102.99=4.49
0.05 uM 138.43£2.579 103.19=155 99.95+7.46 94.93+430
0.1 1M 342023719 | 120042243F | 1223322821 97195447
02 uM 154.10£7.599 : 122.05=8.21 108.39=7.17 96.56 =4.12
0.4 UM 9721898 97.344.01 90.94 =6.44 96.385.60
Mean * S.D

9,%.,T : Statistically different from control group ( P < 0.05 )

Table 2. Cell attachment of periodontal ligament cells after nicotine 0.025, 0.05, 0.1, 0.2,

0.4uM application(By MTT Assay)

10 min 30 min 60 min 90 min
Control 100.00+ 1.04 100.00£9.24 100.00+5.51 100.00£9.79
0.025 uM 84.65+8.37 104.10+9.92 98.28+3.79 111.32£9.10
0.05 uM 8543645 105.17£3.92 95.31+4.48 106.29+9.57
0.1 uM 85.27£3.50 105.35+1.61 109.39+4.90 89.62£3.43
02 uM 82.48t9.95 118.31£9.90 94.37+2.93 104.88 +4.83
0.4 uM 59.691.62 98.40+6.85 95.31+1.27 106.45+3.09
Mean * S.D
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Fig 1. Cell attachment of gingival fibroblasts
& periodontal ligament cells
A © Gingival fibroblasts
B © periodontal ligament cells

97.27+ 231093 XFAA| X FA2 88.
09+ 5.28°11t}.

URE-g 0.05uME 71 A9 vld 1¢H,
A 2HFEMES 8L 84.99+5198% X
Fol A o] FAL 11121+ 4.57°13 ¢}, vk
2¥%9 e A2AHRFEAESY E40] 11228+ 1.
1571 A FA M xEe] Aol 11565+ 2.63
ol wiY 3¢Adle NSHFRAEY B
ol 9537+ 3.099 2 XFRAhA X 8
92.06+ 1.093t}.

UzEg 0.1uME 713F Z9 i 194,
A2 FEAE AL 86.01+ 4.8001U
N FAYH E o] &A1& 108.33+ 7.029 ). v
240l & X2/ EA o] 80| 12583+ 3.
85 A FAuh A Ee] &/do] 117.89+ 5.56°]

185

At W F 3L A& X SHFEA X FAo)
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Table 3. Cellular activities of nicotine application on gingival fibroblast & periodontal liga-
ment cells after 1st day, 2nd day & 3rd day.(By MTT Assay)

GF PDL
Ist day 2nd day 3rd day st day 2nd day 3rd day
control | 100.00%1.90 | 100.00=4.68 { 100.00+2.59 | 100.00=1.84 | 100.00% 1.67 | 100.00%3.71 t
0.025 uM| 95.78+3.64 | 101.65£6.32 | 97.27+2.31 | 104.32=2.10 | 111.59%£7.16| 88.08*5.28
0.05 uM | 84.99+5.19 | 11228+ 1.15| 95.37+3.09 | 111.21=4.57 |115.65+£2.63 | 92.06%=1.09
0.1 uM | 86.01%4.80 | 125.833.85 . 89.06£298 | 108.33£7.02 | 117.89£5.56| 89.17=2.23
02 uM | 83461694 | 117.14£2.82 | 96251197 | 98.12+4.10 | 96.53+6.29 | 85.17x3.13 ¢t
0.4 uM | 9043%=7.63 | 110.02£3.87 } 92.02%1.87 1 96.30£5.96 |110.8416.04 | 82.07%5.631
Mean = SD

GF : Gingival fibroblast
PDL : Periodontal ligament cells

T . Stadstically different from control group ( P < 0.05 )

1st day

1st day

2nd day 3

(B)

Fig 2. Cellular activities of gingival fibroblasts & periodontal ligament cells
A Gingival fibroblasts
B : periodontal ligament cells
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— Abstract—

THE EFFECTS OF NICOTINE ON HUMAN GINGIVAL FIBROBLAST
& PERIODONTAL LIGAMENT CELLS IN VITRO

Young-Hwan Kong, Hyung-Keun Yoo, Hyung-Shik Shin
Department of Periodontology, School of Dentistry, Wonkwang University

The ability of fibroblasts attach to teeth is of paramount imporance in re-establishing
the lost connective tissue attachment after periodontal therapy. Tobacco contains a complex
mixture of substances including nicotine, various nitrousamines, trace elements, and a va-
riety of poorly characterized substances. The effects of nicotine on fibroblasts have reported
an altered morphology and attachment of fibroblasts to substrates and disturbances in pro-
tein synthesis and secretion. This study examined the effect of nicotine, a major component
of the particulate phase of tobacco smoke, on human gingival fibroblasts and periodontal
ligament cells attachment to tissue culture surfaces and cellular activity of human gingival
fibroblasts and periodontal ligament cells. Pooled human gingival fibroblasts made from
extraction of 3rd molar were utilized between passage 4 and 5 and plated in 96 well plate
at 20,000 cells per well. Cell number were determined using 3-(4,5-dimethylthiazole-2-y)-
2,5-diphenyltetrazolium bromide(MTT), which is reflection of mitochondrial dehydrogenase
activity. The concentration of nicotine used were 0.025, 0.05, 0.1, 0.2 and 0.4uM, the average
serum concentration for a smoker being approximately 0.1uM.

The results were as follows -

1. Attachment effects of nicotine on human gingival fibroblasts and periodontal ligament
cells ’
Excepts of 0.4uM, the effects on attachment with increasing numbers of cells attaching
with increasing nicotine concentrations, compared to control group. But over the 60
min, return to control value.

2. The effect of cellular activity on human gingival fibroblasts and periodontal ligament
cells
The cellular activity of human gingival fibroblasts and periodontal ligament cells were
similar or decrease to control value at 1st incubation day. At 2nd incubation day, 0.05,
0.1, 0.2, 0.4uM concentrations were statistically different from control value on gingival
fibroblasts group. But at 3rd incubation day, cellular activities of all experimental group
were significantly decrease than control group.
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