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ABSTRACT Objective: To explore the effect of nicotine of various concentrations on periodontal ligament fibroblasts (PDLFs)
proliferation and fibronectin (Fn) synthesis. Methods: Nicotine of different concentrations (50 ng/ml, 250 ng/ml, 500 ng/ml, 1 pg/ml, 2
pg/ml, 3 wg/ml) were functioned on PDLFs. MTT colorimetry was used to detect the activity of cell proliferation, flow cytometry was
used to detect cell cycle and ELISA was applied to examine the content of Fn synthesis. Results: On different concentrations, the
proliferation of human PDLFs was all inhibited under the effect of nicotine of different concentrations, and the inhibition was
concentration-dependent. Nicotine of 250 ng/ml ~3 pg/ml showed obvious inhibition of human PDLFs proliferation (P<0.05) with
3ug/ml reached maximum (P<0.01); FCM results showed that after the effect of nicotine of different concentrations, compared with
control group, the percentage of GO-G1 cell cycle of human PDLFs increased gradually and that of S and G2-M cell cycle decreased
gradually. The differences were statistically significant and concentration-dependent; Fn synthesis of human PDLFs gradually reduced
and concentration-dependent. Nicotine of 50 ng/ml~ 3 wg/ml all showed clear inhibition of Fn synthesis (P<0.05) with 3 pwg/ml reached
the maximum. Conclusion: It is suggested that the nicotine could inhibit the periodontal ligament cells proliferation and the synthesis of
Fn, which affect the formation of tooth week attached, worsen the condition of periodontal disease.

Key words: Periodontal ligament fibroblasts; Nicotine; Cell cycle; Fibronectin

Chinese Library Classification (CLC): R781.4 Document code: A

Article ID:1673-6273 (2015)02-225-03

Jet T XA R ST 35 S e B R E PRI B 5 R
T, A SRR T 4k 4 il ( Periodontal ligament fibroblasts,
AR RE—FMZICT JE SRS IS M M O 5806, PDLFs) & 7 RIAHZU AR 16 5 it B b ShAb i R A A0 B =
R BUR R RIE S M R R A RN B G TR —, B SR AW =T e f s b s ag B, 48454 % 1 (Fi-
FAERE, BB AL B R L MR RIERA, 45K bronectin, Fn ) & —FPis i 0 M2 2R 11, S A A=K 5%

LIS

*IEGIE - H A PRI 10BIZ03 )
FEZ A I (1980-), 2, FVARERIN, F2EWFFT 5 1)« F 5 JRDRS BRORE DG B it 9 55
ASEIRVER B, B E4T W, E-mail: laohushanshang@]163.com
(Wsks H#9:2014-07-18 42257 H 11:2014-08-10)



. 226 - IREYMESHE  www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.2 JAN.2015

R A K RSB R BCF AR I S R 2
PR 9 ARWFROEEA IR L JE iy T X AS1 537 9\ PDLFs
A3 TE S 45 BTSN , DR W0 2 J o A A A A
Ja HFERIBLA

1 MR 575

1.1 FEXFI R AL

NI R e e an o ik ( LR AR AR A FD e
T (Sigma 24 F], 22 ) . DMEM #5357 5 (Gibeo AW, [ ),
BTG (LB RAEWEARDZ) . 4 i (Bec-
tonDickinson, BD,USA ) MTT (Biomol, USA) . £ 4k 45 & & A
ELISA #3257 ( Santa, £ ),
1.2 LHE
12.1 A PDLFs fEsMEFREE A HEINFETSILE
12~ 20 2 [ PR E WER BR AR A B BT 2, JoTa 2518 IR T
FRATREIBCIAR S 1/3 57 R 2L, 59 2 1 mm (/B i
A DMEM iR, 78 CO, fHIRIGFAA PR . Al
FEFEHIE 80%~ 90%*F, RIAT A 0.25% Ay R L1712 1K
N s 28Uk SP R THi I 4B O AR A GO, VR
MR IR E o BB A0 75550
122 BTt A PDLFs 5N  40iELL 1% 10°mL 2
FhFFLAR A, BAL 100 WL, 5535 24 he STER2H (A 5 Hk B
50 ng/ml,250 ng/ml, 500 ng/ml, 1 wg/ml,2 wg/ml,3 pg/ml g1k
T 1% FBS /) DMEM B335 200 pL); %F BE2H (I A& 1%
FBS #) DMEM 15327 200 wl) . Je iy T AU E 6 fL. K537
48 h J& , A 20 pL MTT, B¢ F 4 h, &L Jm - 2R (MM-
SO)150 pL, FEFRIX 490 nm YT I & R LG 2% E{H (OD) ,
TR P A A ] 2R A T 20 T M AN, 20 2 G A o] 22
(%)=(1-Je iy T4 / IER X HEZH )% 100%
123 B& T A PDLFs AR AR R A LA 1x 10°
mL 428 TR, AL 100 pL, 535 24 h, Bl TH (& A
& W B 50 ng/ml,250 ng/ml, 500 ng/ml,1 pg/ml,2 pg/ml,3
pe/ml JET T Y 1% FBS () DMEM 5329 200 wL) Fix i 26
(JIAST 1 % FBS ) DMEM ¥53%1% 200 wL), JE it T 4 m vk
FE 6 FL I 24 h, KL E , PTG (0, i = Am A AR, 1o
L DNA LA A I 2551, FF4E A =X #4545 £ (PD=
(SHG2ZM)/(GOGI+S+G2M)x 100% I 41 HU 5 8 54
124 BHTX A PDLFs &5 Fn 9200 Z0ffglL 1% 10°mL
BRI, BAL 100 WL, 5535 24 h, ey TAH (S IMA Fik
F¥ 50 ng/ml,250 ng/ml, 500 ng/ml, 1 pg/ml,2 wg/ml,3 pg/ml J&¢
T W) 1% FBS fif) DMEM 15350 200 wL) FixtHEZE (IS
1% FBS ) DMEM 5359 200 wL), Je & T HER Mk 6 L.
JIFF 24 h ELISA A5 Fn & A, BEARAL T 490 nm i Rl
E45FL OD fi.
L3 Git=AiE

SR SPSS 13.0 A HATEEE A8, THEBERI LI 4x
HE2E IR, 21 [H] X B LR T R R R Jy 22347, LA P<0.05 Dy 22
RAEGIFE L.

2 R

2.1 AERER ST 3t A PDLFs 20 I 58 i 8 1

SER A, AR R T X A PDLFs 34 5E )3 ] 32
B @R [A] : D250 ng/ml JB i T - I8 28.54+ 2.83)%; @ 500
ng/ml JE & T I (33.47% 3.52)%;0 1 pg/ml JE T #il
(45.87+ 4.65)%; D2 pg/ml JE i T M2 (47.29% 5.18)%;
©®3 pg/ml Bl T 3R (47.81 5.44)%, G A] 0, Bl ik
FER3E S, Je T T % A PDLFs 3451 i il /bl 2 358, v J32
3 wg/ml {J2 1t T X% A\ PDLFs 3478 0 i 7 i, 25 .
FHHEBGIER X(P<0.01), BEAh, #EEH 50 ng/ml (12 iy
T XT A\ PDLFs ¥4%8 f 30 /5 5 x4 A Y, P2 R T5%
T2EE L(P>0.05),
22 AERER®H T A PDLFs 4B £ 5 75 B S50

SR, 50T RRZE A LG, 52 50 20 240 A S 91 23 A 2R A AN [F]
W e TR T 20 5254k : © 50 ng/ml: GO-G1 ](89.17+
0.53)%,S HH(3.84% 0.92)%,G2-M H#§(10.37% 0.87)% ;@ 250
ng/ml:GO-G1 ] (91.25% 0.65),S ] (3.37% 0.85)%,G2-M 1}
(8.47x 0.93)%; ® 500 ng/ml:GO-G1 ] (93.07% 0.72)%,S I}
(2.75% 0.64)% ,G2-M #(7.15% 1.06)% ;@ 1 pg/ml;GO-G1 #
(95.09% 0.75)%,S #i(1.76£ 0.89)%,G2-M HA(6.04% 0.83)%;
® 2 pg/ml:GO-G1 #1 (95.67+ 0.82)%,S # (1.04% 0.75)%,
G2-M H#1(5.41£ 0.58)%;® 3 pg/ml; GO-G1 #1(96.43% 0.76)%,
S 11(0.79£ 0.28),G2-M 1 (5.28% 0.67)%. IR HEHEL
W, HIHA G5 X (P<0.05),
23 AERERET 3 A PDLFs & T HLE S EBRIRM

EARWE R E TVER T, A PDLFs & REF4e4s & HE H
2B ARME . © 50 ng/ml;0.78+ 0.05;@ 250 ng/ml:0.65+ 0.04;
® 500 ng/ml;0.58+ 0.05; @ 1 wg/ml;0.52% 0.06; © 2 pg/ml;
0.47+ 0.03;© 3 pg/ml:0.44% 0.05, ¥l 50 ng/ml-3 pwg/ml {1
Je ity T % A PDLFs £ i, Fn 345 B0 5 A 46 T, ok g
3 wg/ml Je Tt T M EIVE R, 22 5 BA Gei2E 5 L(P<0.
05),
3 g

Jedr TRANE b AT Y, TR R R,
Jet T WA~ F BT S SRR B 2 A i R BRI R
A EERW (B LECE R R LRI S AT A 15 2 oK TR
10, PDLFs # A TIA A 2 2 J8 B v o T B 200, AR
HAYpEim M n AR R T R A 8B 5 i A R 3L mh , % 2 s
FE S U L RS- 28 TR ) RS Al L S /R O,
Bk, 5% PDLFs 78 5 Ji] 20 234 A5 3R BT ) b e ke i) 4
FHBRASZ B AT AR .

ARG AT T el T X5 A 4015 5% 9 A PDLFs 1 5 (1) 5%
Wi, 25 5 o EAR R EE B Je it TYE T, A\ PDLFs (13451
P20, B ROV R B S 2 3 pe/ml B, B
T ARG A A I E B . BERE e TR R g, A
l4E FH 20 a5, X\ PDLFs 3458 i 41/ FH 320 4%, DA
M- 330 TRV 20 0 3 A e i B 1 g o /b , R A 5 )
REREZ T 1%, el iUB H TG i — 2 s, BAT BT
—PAESE T A SCHIFFE R 285 SRS R L b S e vk R



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.2 JAN.2015

. 227 -

e T, T e TR N PDLFs 4 5 1440 i 4 FH £ fdi g
TENTE R R B9 LU B AR ™, A2 50 ng/ml (92
W TYEHITT N PDLFs Y5 5% B2H LU AL, 255 Rgeit#3 5
(P>0.05),, LI {IkHk B (50 ng/ml) Je ity T Xt A PDLFs S8 5 (41
Tl

MRS oA 2253248, GO/G W14 itd 43

A ] Sz Ak o 2 ) 3 B A e 45, S B G2 20 B A T

SR AL T 532G FE I R A L0, ARBFTESE R R BERE e

WTREE ARSI, A\ PDLFs 4H g 53155 37E GO-G1 HiZ Hire ia ,

e S WA G2-M W] AR, WA PDLFs 20 a5 391 /9

oA R PEAOEE, UL T YR EXT A\ PDLFs 41 Jifd f&] 1)

oA A I SR, SRORTEA IR B e i TR , R4

HHPIREA7E GO/GL 1, i i A\ PDLFs [y 5H , X -t i

AMFFE e T 4] PDLFs 3458 /9 /5 F AL 42 457 9 0F 58 7

Ial
Fn J&—7f iy BET AR AR | (A5 PN B A0 L 5 W A 25 5

FIGRUARY 5 20 LIRS 2 A OB SR 1, AT B0RE A BE Fn BT

e LR R 5F B R AN AL O DI RE , REE A VA2 B 22 O T2 J 1

LA B A 3 PDLCs (13 g SO GE, AT 2F R B b

AL, AT SR s B el T e e &, N PDLFs

B IRET LS 5 5 B WD, BRI . 255U B e

T RS, N PDLCs & i Fn B4R FHZWecss . x5t m 3k

i1, el T ECE R A BEAIL G AT RE S et T 35 8 P fF

FIA G A BARHLRI 54 R B A TR AR TR

& # 3 #HR(References)

[1] Yanagita M, Mori K, Kobayashi R, et al. Immunomodulation of
dendritic cells differentiated in the presence of nicotine with
lipopolysaccharide from Porphyromonas gingivalis[J]. Eur J Oral Sci,
2012, 120(5): 408-414

[2] Back O, Zhu W, Kim C, et al. Effects of nicotine on the growth and
protein expression of Porphyromonas gingivalis[J]. ] Microbiol, 2012,
50(1): 143-148

[3] Wang Y, Ge X, Xu XF, et al. Acetyleholinesterase inhibitor is a
potentially useful therapeutic agent for nicotine-induced periodontal
disease[J]. Med Hypotheses, 2009, 73(4): 604-605

[4] Malhotra R, Kapoor A, Grover V, et al. Nicotine and periodontal
tissues[J]. J Indian Soc Periodontol, 2010, 14(1): 72-79

[S] Salimi M, Esfahani M, Habibzadeh N,
nicotine-induced VEGF, PGE2 AND COX-2 expression following

et al. Change in
COX inhibition in human oral squamous cancer [J]. J Environ Pathol
Toxicol Oncol, 2012, 31(4): 349-356

[6] Sumanth S, Bhat KM, Bhat GS. Periodontal health status in pan
chewers with or without the use of tobacco[J]. Oral Health Prev Dent,
2008, 6(3): 223-229

[7] Dahiya P, Kamal R. Rotary instruments in the treatment of chronic
periodontitis: A randomized clinical trial[J]. J Indian Soc Periodontol,

2013, 17(6): 748-752

[8] Yousefimanesh H, Maryam R, Mahmoud J, et al. Evaluation of
salivary tumor necrosis factor-alpha in patients with the chronic
periodontitis: A case-control study[J]. J Indian Soc Periodontol, 2013,
17(6): 737-740

[9] Komiya-Ito A, Tomita S, Kinumatsu T, et al. Longitudinal supportive
periodontal therapy for severe chronic periodontitis with furcation
involvement: a 12-year follow-up report [J]. Bull Tokyo Dent Coll,
2013, 54(4): 243-250

[10] Ge X, Rodriguez R, Trinh M, et al. Oral microbiome of deep and
shallow dental pockets in chronic periodontitis[J]. PLoS One, 2013, 8
(6): 65520

[11] Davanian H, Stranneheim H, Bige T, et al. Gene expression profiles
in paired gingival biopsies from periodontitis-affected and healthy
tissues revealed by massively parallel sequencing[J]. PLoS One, 2012,
7(9): 46440

[12] Shin J, Kho SA, Choi YS, et al. Antibody and T cell responses to
Fusobacterium nucleatum and Treponema denticola in health and
chronic periodontitis[J]. PLoS One, 2013, 8(1): 53703

[13] Dias IH, Chapple IL, Milward M, et al. Sulforaphane restores cellular
glutathione levels and reduces chronic periodontitis neutrophil
hyperactivity in vitro[J]. PLoS One, 2013, 8(6): 66407

[14] Salehi MR, Shah Aboei M, Naghsh N, et al. A Comparison in
Prevalence of Helicobacter pylori in the Gingival Crevicular Fluid
from Subjects with Periodontitis and Healthy Individuals using
Polymerase Chain Reaction [J]. J Dent Res Dent Clin Dent Prospects,
2013, 7(4): 238-243

[15] Nanaiah KP, Nagarathna DV, Manjunath N. Prevalence of perio-
dontitis among the adolescents aged 15-18 years in Mangalore City:
An epidemiological and microbiological study [J]. J Indian Soc
Periodontol, 2013, 17(6): 784-789

[16] Heidari Z, Mahmoudzadeh-Sagheb H, Rigi-Ladiz MA, et al.
Association of TGF-B 1 -509 C/T, 29 C/T and 788 C/T gene
polymorphisms with chronic periodontitis: a case-control study [J].
Gene, 2013, 518(2): 330-334

[17] Kalra N, Pradeep AR, Priyanka N, et al. Association of stem cell
factor and high-sensitivity C reactive protein concentrations in
crevicular fluid and serum in patients with chronic periodontitis with
and without type 2 diabetes[J]. J Oral Sci, 2013, 55(1): 57-62

[18] Firth JD, Ekuni D, Irie K, et al. Lipopolysaccharide induces a
stromal-epithelial in a rat model of chronic
periodontitis[J]. J Clin Periodontol, 2013, 40(1): 8-17

[19] Gamal AY, Kumper RM, Al Gendy, et al. Doxycycline-Loaded
B -Tricalcium Phosphate Release Following EDTA Root Surface

signaling axis

Etching Improved the Clinical Outcomes in Chronic Periodontitis: An
In Vivo Study[J]. J Periodontol, 2013, 84(7): 924-933

[20] Pradeep AR, Rao NS, Bajaj P, et al. 8-Isoprostane: a lipid
peroxidation product in gingival crevicular fluid in healthy, gingivitis
and chronic periodontitis subjects [J]. Arch Oral Biol, 2013, 58(5):
500-504



