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Effects of Smoking on the Subgingival Microbiota, Gingival Crevicular Fluid
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ABSTRACT Objective: To investigate the effects of smoking on the distribution of subgingival microbiota, gingival crevicular fluid
interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-17 (IL-17) and nuclear factor-«B receptor
activator ligand/osteoprotegerin  (RANKL/OPG) ratio in patients with periimplantitis. Methods: 99 patients with periimplantitis (151
implants) who were admitted to the Stomatology Department of Beijing Friendship Hospital Affiliated to Capital Medical University
from March 2019 to March 2022 were selected. According to whether they smoking, they were divided into smoking group (45 cases, 68
implants) and non-smoking group (54 cases, 83 implants). The periodontal modified plaque index (mPLI), gingival bleeding index (GBI)
and peri-implant pocket depth (PPD) were compared between the two groups. Subgingival plaque was collected from the two groups for
cell culture and bacterial species identification, and the distribution of subgingival microbiota was analyzed. The gingival crevicular fluid
IL-4, IL-5, IL-6, IL-8, IL-17 and RANKL/OPG ratios of the two groups were compared. Results: The mPLI, GBI and PPD of the smoking
group were higher than those of the non-smoking group (P<0.05). The detection rate of anaerobic bacteria of the smoking group was higher
than that of the non-smoking group (P<0.05), The detection rate of beneficial bacteria of the smoking group was lower than that of
non-smoking group (P<0.05), and there were no significant differences in the detection rate of aerobic bacteria between the two groups
(P>0.05). The levels of gingival crevicular fluid IL-4, IL-5, IL-6, IL-8 and IL-17 of the smoking group were higher than those of the
non-smoking group (P<0.05). The level of gingival crevicular fluid RANKL and RANKL/OPG ratio of the smoking group were higher
than those of the non-smoking group (P<0.05), and the level of OPG was lower than that of the non-smoking group (P<0.05). Conclusion:
Smoking can lead to the increase of subgingival anaerobic bacteria in patients with periimplantitis, aggravate inflammatory response, and
increase the risk of alveolar bone resorption.
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Table 1 Comparison of general data

Gender(n) Age(years) Implant use Implant distribution
Groups n . .
Male Female Upper teeth Lower teeth  time(years) (pieces)
Smoking group 45(68 pieces) 31(68.89% ) 14(31.11%) 44.68+ 8.54 3.04% 0.79  29(42.65%) 39(57.35%)
Non-smoking group  54( 83 pieces) 34(62.96%) 20(37.04%) 43.89+ 7.69 3.22+ 0.83  34(40.96%) 49(59.04% )
Xt 0.382 0.484 -1.098 0.044
P 0.536 0.630 0.275 0.835
1.2 & AR 8 om, MR BT, R IR S e Wi X 56 (ELISA) A6

1.2.1 FEEFEN KP4 mPLL GBI, PPD, 43 i {4
A 4 AT B OB | O e L g 5 T AR
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TRERRAERREARER N IRBE, H5FIE 400 RIZ T MoBio 45 1
4~5 s, TEWUER B N KBRS e om MU SR ) &R , >R T (3
BD /A ] : phoneix100 74> [ S AE Y143 HT 10 K Fe 427 i it A 7
YHE IS SR AR R S |, A% 4 B P U A T4
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Table 2 Comparison of mPLI, GBI and PPD between smoking group and non-smoking group(x+ s )

Groups n mPLI( scores ) GBI( scores ) PPD(mm)
Smoking group 45 1.97+ 0.35 1.67+ 0.32 5.74%+ 1.08
Non-smoking group 54 1.72+ 0.31 1.43+ 0.25 4.06+ 1.02
t - 3.768 4.188 7.945
P - 0.000 0.000 0.000

3 WIRE S IERAEBER T E B2 7 LR (%)]

Table 3 Comparison of the distribution of subgingival microbiota between smoking group and non-smoking group(strains (%)]

Total number of pathogenic

Groups bacteria Anaerobic bacteria Aerobic bacteria Beneficial bacteria
Smoking group 119 85(71.43) 30(25.21) 4(3.36)
Non-smoking group 144 81(56.25) 45(31.25) 18(12.50)
IS - 6.424 1.162 7.072
P - 0.011 0.281 0.008

2.3 RHAZA 5 IEIR R A ER DR R AE B F LB
WA BRI TL-4  TL-5 \TL-6 | IL-8 \IL-17 7K~F- 2 TR

ML (P<0.05), W3 4.

% 4 RIEASIERIBAGR AR 1L-4.1L-5 1L-6 I1L-8 IL-17 /K FE LB (x5 )
Table 4 Comparison of the levels of gingival crevicular fluid IL-4, IL-5, IL-6, IL-8 and IL-17 between smoking group and non-smoking group(xt s )

Groups n

IL-4(pg/mL) IL-5(pg/mL) IL-6(ng/mL) IL-8( pg/mL) IL-17(ng/mL)
Smoking group 45 44.76% 5.83 42.66% 7.32 442+ 0.58 108.76% 12.47 452.83% 33.57
Non-smoking group 54 32.29+ 547 35.47+ 6.13 3.29+ 047 83.75+ 9.39 385.29+ 28.96
t - 10.961 5.320 10.709 11.372 10.747
P - 0.000 0.000 0.000 0.000 0.000

2.4 WA 4R 5 E R 48 48 R4 % RANKL,OPG %1 RANKL/OPG
PLIEEE B

i 6 2H R 75 ¢ RANKL 7K F-Hl RANKL/OPG [ {f i T4k
WHAZL , OPG /KR TARMAHAL(P<0.05). WA S,

® 5 WARA SRR LA ERD B RANKL,OPG 7k F & RANKL/OPG Eb{B bE#E(xt s )
Table 5 Comparison of the levels of gingival crevicular fluid RANKL, OPG and RANKL/OPG ratio between smoking group and non-smoking group(xt )

Groups n RANKL(pg/pL) OPG(pg/pL) RANKL/OPG
Smoking group 45 7.26% 0.85 247+ 0.56 2.92+ 0.72
Non-smoking group 54 5.14% 0.62 3.84+ 0.69 1.44+ 0.34
t - 14.323 -10.700 13.425
P - 0.000 0.000 0.000
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