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was used.

Objectives: The purpose of this study was to determine the difference in the genotype distribu-
tion of Porphyromonas gingivalis (P. gingivalis), the main cause of periodontal disease, according to

Methods: Two hundred thirty adults with periodontal disease were selected as subjects and were
classified into either a smoking or non—smoking group. Smoking behavior was assessed with a
self-administered questionnaire, and subgingival plaque was collected and analyzed using poly—
merase chain reaction to confirm the P. gingivalis genotype. For statistical analysis, SPSS Ver 25.0

Results: P. gingivalis was expressed in 224 subjects (97.4%), and there was no difference in its ex—
pression rate according to smoking. However, there was a significant difference in smoking in type
[l genotype and smoking period in type Il genotype with P. gingivalis (P=0.003).
Conclusions: Although smoking was not related to the overall distribution of P. gingivalis, increased
volume and duration may inhibit the expression of type Il and type Ill genotypes.
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Table 1. Inclusion and exclusion criteria of subject

Criteria
Inclusion At least one tooth with more than 4 mm pocket
criteria probing depth (PPD)
Current smoker (=10 cigarette per day recent for
5 years)””
Non-smoker
Exclusion Pregnancy
criteria With more than 7 mm pocket

Current smoker (<10 cigarette per day recent for
5 years)

Periodontal treatment within 3 months

History of antimicrobials within 6 months
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Table 3. Differences in prevalence of P. gingivalis between non-

7 E8H0] FUARN TE P. gingivalisd] FB&2 FA A 0 T oker
RAAHP>0.05) (Table 3).
P. gingivalis prevalence
Characteristics N %) 0 @
=0 = ox{s =
3. SRl 1= EP ginghalls FHS =2 Total 20000 66 24079
P. gingivalis B-froh= TV IS P. gingivalis §21% 2= Non-smoker  150(65.2) 3.0 147 (98.0)
HIE AT S B Al 7P Bol Eskal, AlllgS 7 Smoker 80 (34.8) 36.7) 77 96.3)
A BYeke A0 2 Uehton Soiolio] 2 g4y Bmel  Pvalue’ 0.428
0| 8-9I51A] YITHP>0.05) (Table 4). *By exact samples fisher’s test.
Table 2. General characteristics and smoking behavior of participants
Characteristics N %) Smoking P-value*
Non-smoker Smoker
Total 230 (100) 150 (100) 80 (100)
Sex
Male 139 (60.4) 68 (45.3) 71 (88.8) <0.001
Female 91 (39.6) 82 (54.7) 9(11.2)
Age (yrs)
20-29 4(1.7) 32.0) 1(1.3) 0.130
30-39 27 (11.7) 1409.3) 13(16.3)
40-49 72(31.3) 45(30.0) 27(33.8)
50-59 78 (33.9) 53 (35.3) 25(1.3)
=60 49(21.3) 35(23.3) 14(17.5)
Smoking amount (cigarette)
<10 24(30.0) - 24(30.0)
11-20 46 (57.5) - 46 (57.5)
>20 10(12.5) - 10 (12.5)
Smoking period (yrs)
<10 15(18.8) - 15(18.8)
11-20 40 (50.0) - 40 (50.0)
>21 25(31.3) - 25(31.3)
Pocket depth (mm) Mean+SD 5.23+1.095 5.53+1.388

*By exact samples fisher's test and t-test.
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Fig. 1. Distribution of the prevalence of P. gingivalis by smoking amounts and period in current smokers.

whA] 2 Aol A=
RlstarAt shgick.
A AR B2 B4R A AR EA 71“‘(88 8%),
oz} 95(11.2%)= Yl T FAA vl&o] & AJolE Yo, o=
of R} FAR] AFRlA E-1Hfo] BidH A= BZHE T —E-—?} &4
F APATet U}Xw}ﬂi 11- 207H”4§ @ths AT 468
(57.5%= 7 ©oktt?. §A717 11-2097F St tidA7H 40
H(0.0%)= 7 Weke. 0‘11 L7 FHE T &8 2R, of
52 A9 FA WA "l 10719 ol wf= ASE Al
Q7| wizol2tal A7k
%‘50] P. gingivalis Z@°] "X+ JFS H7I5t A3lof| A
7ol TAgle] = At BF 90.0% ol w2 2dES
‘:}. o= &< P. gingivalis @& Aolol| ¥F= v|A|A] =Tt
1 213 Zhao 527} Bukmir 599 A7} A|6k= A0 &
o] P. gingivalis®] A4 &S S7H7IA= Y= 7;13; T
= Qlrk 28y 4R dFelAe Sdo] AHAlret el Alet
o 21248k Y14t ofghgol FF= mIFITaL E_]_E]I’_ of
o] P. gingivalis®] 4 @& TS 7| Erh= &4
S7HIE 7hs8s 4T 4= Sl o& g)lsk] H8f A
2 AR AlRS B o2 P, gingivalis®] 67H] 8™
ol g gelel] & 2} FojRo o {HF £ AJol=

ZARO) P. gingivalis @&} GAY HES

ool oflt mor [ rf; m[oll
e oot

! E ii
o o 1o

e r

=
2l

>~1

TUFT SV e 7Y 2200 AelE A Ay
3% 3 107195 et 2ot A&=aL, 11719 ol
A%t IFolMe A BEEHA dskon, FA7I7tel wE Apele]
% 11-2097F S 2500 Algel Wl w4 Heht Al
I AFe] FA Aol e A= BZEn. P. gingivalis %
49 T Alg2 AFAH7E 23t 3¢ F= =L, 1 9 74
A2 wla A AR s 7HeA 9SEEE Aol &
RISty 7}1“3}1 LA gomz?, 117H14 VJ gﬁ =73

th gor 1o

=

>4

2, Ho
)
=
o

A7V0] 1 3% AIRe] 542 05401 %23 51

7 7H5akE T QE e 4 Qo 2 A+ A} o] Haffajee}
Socransky= K| AAE E«zé Hl%2] olghgol JFe
Egalils a1l 0}‘5\3’— Park S v ZAR ] v]5) FARA AP
o] ¥ @o| E&sirtal gt uf Qlrk. o)dQ] A= mlFo] T
2 P. gingivalisQ] €3& A ETH= Folghs &4 SolA g2
7Fse B8 fAE, Bl AR gAet #Ho] a2 4 4 ik
v £ A AE7E A7 A 23Sl Q1A got
A AR 7H] P gingivalis 4% X xjo] H|W7t
E7Fs ot AlRME 7M1 itk 3 SR} 717ke] thek Ak
£ A17194] it 5l A6 dizel 712aldeRrt 24
ok 4= Qlok. TR & e TS o] o] oAl Bl
9] F5F 4 FUAIE 7|7t 5 AIRAQ BEE Y= Zlo] Hof Hett
WY &= qlot
JH= Etotal 2 7 S99 A543 F34HE 54
of| BkEol= A4S dd o2 X FAR URIHRI P. gingivalis @&t
FHFE 2ARE QAT AR o2 Uk P. gingivalis 4% &
30} H 1 75t AR S EESIGItk=T 97t Atk I AR
Heste] Fdo) gt AR =& Afolo] W P. gingivalis?
&N {APY FA Afolof| thet A7} o]FojAof & ol
OhE 25488 ARlee] 29 B AjolE T Blus) & 2871 A
< A& AmE.

E[Oll
O
R

op

4E
£ A v A AR S AR e] X2 At XA
Al 48 & PCRE o851 P. gingivalis 4% H1E 3t
sl o ohgat 22 23 At
1. FHAR| W P, gingivalis®] 28E&% 448 £X= 7Y
gk 2to)7h §I O P>0.05) HlSIwat S B AldE 7

o] BR3ka, AFS 78 A 25319
ko] W2 P, gingivalis A% EX= AFNA S5

o
n‘,[o].



Zpol7} QAR o H(P<0.05), TAF
Al ZASFATHP<0.05).
3. F%7I7to] ZojAH A o] §ostA Attt
(P<0.05).
o}l ZE TN & o S%d°] P. gingivalis] A
WAL QA dgtont, gAgT %7 ]7J°] 7Fst
A ANTE LAY TAZ AL o= 2= AAlskL G

Afo] kst A wao] -f-ols)

o)

ORCID

Jin-Kyoung Kim, https://orcid.org/0000-0001-5740-9913
Ji-Hye Kim, https://orcid.org/0000-0001-5151-0113
Keun-Bae Song, https://orcid.org/0000-0002-5416-5500

References

1. Korea National Health and Nutrition Examination Survey (KNHANE)
KNHANES VI-2 [internet]. [cited 2020 October 7]. Available from:
https://knhanes.cdc.go.kr/knhanes/index.do

2. David Satcher. Why we need an international agreement on tobacco
control. Am ] Public Health 2001;91:191-193.

3. Mathers CD, Loncar D: Projection of global mortality and burden of
disease from 2002 to 2030. PLos Med 2006;3:e442:2011-2030.

4. Peto R, Lopez AD, Boreham J, Thun M, Health C Jr, Doll R. Mortality
from tobacco in develped countries: indirect estimations from na-
tional vital statistics. Lancet 1992;339:1268-1278.

5. Kim YS, Min HH. Relationship between smoking behavior and peri-
odontitis in Korea adults. ] Korean Soc Dent Hyg 2016;16:825-833.

6. Winn DM. Tobacco use and oral disease. ] Dent Educ 2001:65:306-
312.

7. Krall EA, Dawson-Hughes B, Garvey AJ, Garcia RI. Smoking, smok-
ing cessation, and tooth loss. ] Dent Res 1997,76:1653-1659.

8. Reibel J. Tobacco and oral diseases. Update on the evidence, with
recommendations. Med Princ Pract 2003;12:22-32.

9. Kim YH, Lee JH. The relationship between oral health behavior,
smoking, and periodontal diseases in Korean middle-aged mee:
based on data from the Korea National Health and Nutrition Exam-
ination Survey, 2013-2015. J Korean Acad Oral Health 2017:41:36-
42,

10. Krall EA, Dawson-Hughes B, Garvey AJ, Garcia RI. Smoking, smok-
ing cessation, and tooth loss. ] Dent Res 1997.76:1653-1659.
11. Zambon JJ. Crossi SG, Machtei EE, Ho AW, Dunford R, Genco RJ.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

15

XA Q| | BYIXI| Porphyromonas gingivalis SX1% 21 XA}t

Cigarette smoking increases the risk for subgingival infection with
periodontal pathogens. ] Periodontol 1996;67 Suppl 10:1050-1054.
Shiloah J, Patters MR, Waring MB. The prevalence of pathogenic
periodontal microflora in healthy young adult smokers. ] Periodon-
tol 2000;71:562-567.

Van Winkelhoff AJ, Bosch-Tijhof CJ, Winkel EG, Van der Reijden
WA. Smoking affects the subgingival microflora in periodontitis. J
Periodontol Res 2001;72:666-761.

Lie MA, Van der Weijden GA, Timmerman MF, Loos BG, Van Steen-
bergen TJ, Van der Velden U. Oral microbiota in smokers and non-
smokers in natural and experimentally induced gingivitis. ] Clin
Periodontol 1998;25:677-686.

Renvert S, Dahlén G, Wikstrom M. The clinical and microbiologi-
cal effects of non surgical periodontal therapy in smokers and non-
smokers. J Clin Periodontol 1998;25:153-157.

Darby IB, Hodge PJ, Riggio MP, Kinane DF. Microbial comparison
of smoker and non smoker adult and early-onset periodontitis pa-
tients by polymerase chain reaction. J Clin Periodontol 2000;27:417-
424,

Socransky SS, Haffajee AD, Cugini MA, Smith C, Kent RL. Microbial
complexes in subgingival plaque. J Clin Periodontol 1998:25:134-
144.

Amano A, Nakagawa I, Kataoka K, Morisaki I, Hamada S. Distribu-
tion of Porphyromonas gingivalis strains with fimA genotypes in
periodontitis patients. ] Clin Microbial 1999:37:1426-1430.

Amano A, Sharma A, Lee JY, Sojar HT, Raj PA, Genco RJ. Structural
domains of Porphyromonas gingivalis recombinant fimbrillin that
mediate binding to salivary proline-rich protein and statherin. In-
fect Immun 1996;64:1631-1637.

Amano A, Kuboniwa M, Nakagawa I, Akiyama S, Morisaki I, Hama-
da S. Prevealence of specific genotypes of Porphyromonas gingivalis
fimA and periodontal health status. ] Dent Res 2000;79:1664-1668.
Zeller 1, Hutcherson JA, Lamont RJ, Demuth DR, Gumus P, Nejat N,
et al. Altered antigenic profiling and infectivity of Porphyromonas
gingivalis in smokers and non-smokers with periodontitis. ] peri-
odontol 2014:85:837-844.

Zhao L, Wu YF, Meng S, Yang H, OuYang YL, Zhou XD. Prevalence
of fimA genotypes of Porphyromonas gingivalis and periodontal
health status in Chinese adults. ] Periodont Res 2007:42:511-517.
Bukmir RP, Vidas J, Mance D, Pezeli-Ribaric S, Spalj S, Prso IB. So-
cioeconomic and health status as a predictor of apical periodontitis
in adult patients in Croatia. Oral disease 2018:25:300-308.

Haffajee AD, Socransky SS. Relationship of cigarette smoking to the
subingival microbiota. J Clin Periodontol 2001:28:377-388.

Park FA, Kim SY, Kim YY, Park KY, Herr E, Park JB, et al. Differ-
ence in prevalence of fimA genotypes of Porphyromonas gingivalis
between smoker and non-smoker patients with periodontitis. J Bac-
teriol Virol 2003;33:119-129.





