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[Abstract] Objective To investigate the association between periodontitis and plasma phosphorylated tau217 (p-tau217),

and to assess the mediating effect of serum inflammatory biomarkers in this association. Methods A cross-sectional study design was
adopted. Participants were recruited from March to November 2024 at the Department of Periodontology, First Affiliated Hospital of
Shandong Second Medical University. Patients with periodontitis and normal cognitive function were included in the periodontitis
group (n=127). Meanwhile, volunteers with normal cognitive function who had gingivitis or were clinically periodontally healthy
served as control group (n=61). Clinical data of participants were collected, and clinical periodontal examinations were performed,
including probing depth (PD), clinical attachment loss (CAL), bleeding on probing (BOP), bleeding index (BI), plaque index (PLI),
and periodontal inflamed surface area (PISA). Plasma p-tau217 levels and serum levels of high-sensitivity C-reactive protein
(hs-CRP), interleukin (IL) -6, tumor necrosis factor-a (TNF-a), and IL-1 were measured using enzyme-linked immunosorbent
assay (ELISA). Spearman's rank correlation analysis was used to assess correlations between clinical periodontal parameters and
blood biomarkers. The association between periodontitis and plasma p-tau217 was evaluated using multiple linear regression, and a
mediation analysis was conducted to assess the role of serum inflammatory biomarkers in this association. Results The two groups
were comparable in sex, age, years of education, body mass index (BMI), and cognitive scores (P>0.05). The proportion of smokers
and all periodontal parameters (PD, CAL, BI, BOP, PISA) were significantly higher in periodontitis group (P<0.05 or P<0.001).
Compared with control group, plasma p-tau217 and serum hs-CRP, IL-6, TNF-c, and IL-1( in periodontitis group were significantly
elevated (P<0.001). Spearman rank correlation analysis revealed that plasma p-tau217 was positively correlated with all clinical
periodontal parameters (PD, CAL, BOP, BI, PLI, and PISA, P<0.001) and with serum hs-CRP, TNF-q, IL-6, and IL-13 (P<0.001).
After adjusting for covariates, multiple linear regression analysis revealed a significant positive association between periodontitis and
plasma p-tau217 levels (8=2.699, 95%CI 2.172-3.226, P<0.001). Plasma p-tau217 levels increased with the severity of periodontitis
(P
mediated the association between periodontitis and plasma p-tau217, with mediating effect proportions of 47.32%, 34.24%, 17.53%,

<0.001). Mediation analysis demonstrated that, after adjusting for covariates, serum hs-CRP, TNF- a, IL-6, and IL-13 all

trend

and 36.45%, respectively. Conclusion Periodontitis is associated with elevated plasma p-tau217 levels, and serum inflammatory
biomarkers mediate this association.
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Tab.1 Comparison of clinical characteristics between periodontitis group and control group
It E X HEZH (n=61) JE R4 (n=127) 1/tZ P
%, M(Q, Q)] 55(52.5,58.5) 55(53.0, 58.0) -0.078 0.938
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USRI (5] (%) - 0.904
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JEAEH[1](%)] 0.002 0.965
i) 44(72.1) 92(72.4)
Z%H 17(27.9) 35(27.6)
FAERR[4E, M(Q, Q)] 10(8, 12) 10(8,11) -0.304 0.761
ﬂl’dﬂ [1(%)] 7(11.5) 35(27.6) 6.144 0.013
PRI 51 (%)] 15(24.6) 41(32.3) 1.166 0.280
IR BB (1(%) ] 25(41.0) 53(41.7) 0.010 0.922
BMI[kg/m% M(Q,, Q,)] 22.8(21.2,25.1) 22.9(20.1,24.1) ~1.469 0.142
MoCA[4F, M(Q,, Q,)] 28(27,29) 28(27,29) -0.171 0.864
i R A FR M(Q,, Q)]
PD(mm) 1.01(0.89, 1.23) 3.44(2.84,4.15) -10.208 <0.001
CAL(mm) 0.00(0.00, 0.00) 2.74(2.42,3.50) -11.283 <0.001
BOP(%) 32.92(30.59, 48.07) 64.86(44.14, 85.37) -8.082 <0.001
BI 0.67(0.49, 0.93) 2.71(2.10,3.33) -10.908 <0.001
PLI 0.29(0.18,0.50) 1.49(1.06, 2.25) -9.674 <0.001
PISA(mm>) 37.38(32.15,42.00) 338.95(207.01, 500.38) -11.088 <0.001
A 28(27,28) 27(26,28) -3.332 0.001
Jmﬁfz p-tau217(pg/ml) 2.29(1.56,3.09) 5.18(3.02,7.14) -7.903 <0.001
BRI ED[M(Q, Q)]
hs—CRP(mg/L) 0.76(0.44, 1.08) 2.85(1.84,4.20) -9.346 <0.001
IL-6(pg/ml) 4.09(3.29,5.98) 7.34(5.33,9.27) -7.058 <0.001
TNF-a(pg/ml) 1.66(1.27,2.16) 4.23(2.50,4.92) -9.071 <0.001
IL-1B(pg/ml) 4.84(4.33,5.43) 7.02(5.59, 8.43) -8.198 <0.001

TR %
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Tab.2 Spearman correlation between biochemical biomarkers and clinical periodontal parameters

of BRZL Ry 2 iR 5 s R A JRM R . BMIL AR EEFE 2 MoCA. SERFAIZRINEIITA 23 PD.#R12
i BL ISR PLL BEFEEL; PISA. 8 SRR M p-taul7. MK BERR AL tau217;

SYREE; CAL. I K %
hs-CRP. ) C R N 11 5

. hs-CRP IL-6 TNF-« IL-18 p-tau217
Bzt
p P p P p P p P P P
PD 0.712 <0.001 0.502 <0.001 0.675 <0.001 0.605 <0.001 0.618 <0.001
CAL 0.757 <0.001 0.590 <0.001 0.733 <0.001 0.648 <0.001 0.670 <0.001
BOP 0.792 <0.001 0.621 <0.001 0.777 <0.001 0.687 <0.001 0.711 <0.001
BI 0.664 <0.001 0.474 <0.001 0.674 <0.001 0.639 <0.001 0.648 <0.001
PLI 0.721 <0.001 0.501 <0.001 0.706 <0.001 0.665 <0.001 0.620 <0.001
PISA 0.794 <0.001 0.576 <0.001 0.785 <0.001 0.700 <0.001 0.692 <0.001
PD. K2R ; CAL. IR & 225 ; BOP. Hi2 il ; BL i Mi6%L; PLL WBEHEEL; PISA. A SR MIA; p-taua17. LK BERR 1L

tau217; hs-CRP. B C KM ; TNF-o JPREIRSEH T o

IL-6. F14AiA 2 -6;

IL-18. HANAEN 218
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JIL-1B 76 5 J 98 5 12K p-tau2 17 FH I HK[A] 1Y Hh A4
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(Bootstrap 95%CI 0.603~1.596) . 0.688(Bootstrap 95%CI
0.320~1.102), 1.064(Bootstrap 95%CI 0.675~1.477),
Bootstrap 95%CI ¥ NI4T 0, R/ BA i 3
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Tab.3 Mediation of biochemical biomarkers in the association between periodontitis and plasma p-tau217 levels

th AR i L34 HPE FOrfes
B(95% CI) P B(95% CI) P
hs-CRP Y=cX+e, c 2.837(2.233~3.440) <0.001 2.699(2.172~3.226) <0.001
M=aX+e, a 2.293(1.871~2.715) <0.001 2.248(1.817~2.679) <0.001
Y=c'X+bM-+e, 14 1.448(0.750~2.145) <0.001 1.422(0.834~2.010) <0.001
b 0.606(0.418~0.794) <0.001 0.568(0.410~0.727) <0.001
ab 1.389(0.954~1.837) " - 1.277(0.925~1.663) * -
ab/c 48.97 = 47.32 -
TNF-a Y=cX+e, c 2.837(2.233~3.440) <0.001 2.699(2.172~3.226) <0.001
M=aX+e, a 2.247(1.808~2.687) <0.001 2.255(1.807~2.702) <0.001
Y=c'X+bM-+e, & 1.767(1.061~2.474) <0.001 1.775(1.160~2.390) <0.001
b 0.476(0.289~0.663) <0.001 0.410(0.248~0.572) <0.001
ab 1.070(0.603~1.596) ™ - 0.924(0.523~1.348) =
ab/c 37.70 = 34.24 =
IL-6 Y=cX+e, c 2.837(2.233~3.440) <0.001 2.699(2.172~3.226) <0.001
M=aX+e, a 2.846(2.144~3.548) <0.001 2.747(2.052~3.442) <0.001
Y=cX+bM-+e, ¢ 2.149(1.475~2.822) <0.001 2.226(1.632~2.820) <0.001
b 0.242(0.122~0.362) <0.001 0.172(0.064~0.281) 0.002
ab 0.689(0.320~1.102)* - 0.473(0.171~0.821)* -
ab/c 24.26 - 17.53 -
IL-18 Y=cX+e, c 2.837(2.233~3.440) <0.001 2.699(2.172~3.226) <0.001
M=aX+e, a 2.223(1.729~2.718) <0.001 2.248(1.751~2.745) <0.001
Y=c'X+bM-+e, @ 1.773(1.109~2.437) <0.001 1.715(1.138~2.292) <0.001
b 0.479(0.316~0.642) <0.001 0.438(0.296~0.579) <0.001
ab 1.064(0.675~1.477) * - 0.984(0.629~1.353)* =
ab/c 37.51 - 36.45 =

“27UJeEdEs X AR YRR MO RER; 0 XX MRS b A XE MO YR s o XX YRR 5 ¢ PR MR XX
Y B BRI 5 ab. PARNE 5 c=c'+ab; ab/c. AR 5 H CBEAT R L% R /R); *Bootstrap 95%CI{H o p-tau217. Ifil 3 8 2 fk tau217;
hs-CRP. i C R W& [1; TNF-o. JEIRIEH F-a; IL-6. FIZIIEAN2E-6; IL-1B. 4IRS EK-18
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