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Pathophysiology of diebetes-associated periodontitis and establishment of novel
diagnosis system of diabetes-associated periodontitis
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By a cross-sectional study, statistical differences of several parameters in
periodontitis patients with or without diabetes were examined. Both levels of casual blood sugar
(BS) and Hemoglobin Alc (HbAlc) of patients with diabetes were significantly higher than in patients
without diabetes. Whereas, there was no significant difference between periodontitis patients with
and without diabetes in the skin AF levels. In oral condition, there were no statistical difference
between periodontitis patients with and without diabetes in the periodontal conditions. GCF sIL-6R
levels in periodontitis patients with PPD over than 6mm were higher significantly than in
periodontitis patients without PPD over than 6mm.
In in vitro study, high glucose (HG) induced significantly Pg LPS induced IL-6 production in THP-1.
Glucose increased significantly sIL-6R production in THP-1 macrophages in a dose dependent manner.
Both IL-1 and IL-6/slIL-6R dramatically enhanced the MMP-1 production in HG condition.
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EHl ROCEEHT AUC, Area of Under Curve.
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Table 1. Comparison of several parameters between groups of periodontitis patients
with or without diabetes

Periodontitis

parameters Periodontitis i . P-value
with diabetes

number of subjects (M/F) 37(16/21) 33 (19/14) 0.23
age (yr) 633+84 64.9+72 0.55
number of teeth 20.5+6.0 21.1+54 0.89
ratio of 4 mm<PPD (%) 36.1 +33.8 46.2+35.0 0.25
ratio of mobile teeth (%) 122+19.9 29.8+32.3 0.028*
ratio of BOP positive (%) 348+294 49.1+31.4 0.056
number of with/without 6mm>PPD 15/22 20/13 0.094
BS (mg/dL) 1259 +£26.2 204.0+104.9  0.0008*
HbAlc (%) 57404 76+1.1  <0.0001%
Skin AF (AU) 2205 24+0.9 0.34
IL-1B (pg) 31.9+302 46.7+38.1 0.083
sIL-6R levels (pg) 84.0 £47.6 102.0 +63.7 0.36
CPT levels (ng) 182.7 +124.7 185.6 + 141.1 0.83

A total of 70 periodontitis patients was enrolled and divided into 2 groups: Periodontitis
(N=37, 63.3+8.4 yr) and Periodontitis with diabetes (N=33, 64.9+7.2 yr) for cross-
sectional study. Data were presented average + SD. Levels of both sIL-6R and CPT in
gingival crevicular fluid of deepest PPD [Average PPD (mm), group of Periodontitis:
5.5+1.4, group of Periodontitis with diabetes: 5.9+1.6] were measured using ELISA kit.
*P<0.05 (chi-square test or Mann-Whitney U test). N, number of subjects; DM, diabetes;
PPD, periodontal pocket depth; BOP, bleeding on probing; sIL-6R, soluble form of
interleukin-6 receptor; CPT, calprotectin; Skin AF, Skin autofluorescence; BS, casual
blood sugar; HbAlc, Hemoglobin Alc.

WA, BEPR I B 5 BEHEIC B\ CUE, PPD &
GCF H D IL-1B 8 L O sIL-6R LU FH A H B
ZRIEDOFR 2R L= (IL-1: 1=0.38, P=0.030; sIL-6R:
r=0.47, P=0.006, Peason’s co-efficient) ., £ 7=, GCF 1 CPT
& IL-1B B SIL-6R b AERIEDOFHBAZ R L7 (IL-
1B: r=0.63, P=0.0001; sIL-6R: r=0.41, P=0.019, Peason’s co-
efficient) , — 5, K HEIRIFRIHEXT A — & & GCF H1 D IL-
1 BEOSIL-6R VUL DOESEME AT LT & = A, [ERE
MAEE & T AGE LU DWW TR 2 380 72 )
572723, HbAlc fEIZOWTIE, HICHEZRFMEZ R L
(IL-1B: r=0.40, P=0.035; sIL-6R: r=0.38, P=0.040, Peason’s
co-efficient) .
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E, OFEZEIZRV S O OFERR P B E R I B0
TEWEAARON-Z L, S5IZ@HbALc & A ER
EOMBEARR LT Z &b, IL-1p 38 X OV SIL-6R DE
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LRSS TS (Hu et al, Diabetes Metab Res Reyv,
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WCIEFICHRATH D, Lo LD B4 RO R CiT,
R JE P R R & BE PR B e R R R RIS RV T, KR
AGE L~ULZHEZEITIRD B h - 7= (P=0.34, Mann-
Whitney U test), Z DOfESRIE, AGE 2V RIE B O JE
REELICEE G X RWAEEER A 2 L, £ L TH
REIZEC T AGE JHIZE A3 4 PR s BE L i JE 26 DR R~ — I —
Wb NI L ERTHEDOTH LN, SRIOMNERENLL
BRI E Lo b — LREEZ R L2 LD
(HbAlc: 7.6£1.1 mg/dL), MbE=> b v — L REWESE
RECKRI R Z YA U2 BT, W2 5 MEEN M E T
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Table 2. Correlation between GCF IL-1B/sIL-6R levels and several clinical

parameters
X IL-1B sIL-6R
Diag. parameters
T P-value r P-value
age 0.28 0.12 0.26 0.11
PPD 0.17 0.34 0.58 0.0001**
. .. CPT levels 0.24 0.19 0.50 0.002%*
Periodontitis
BS 0.09 0.65 0.14 0.43
HbAlc 0.11 0.56 0.11 0.53
Skin AF 0.01 0.98 0.15 0.40
age 0.24 0.18 0.07 0.70
PPD 0.38 0.030%* 0.47 0.006%*
Periodontitis  CPT levels 0.63 0.0001** 0.41 0.019*
withDM  BS 0.17 0.38 0.20 0.29
HbAlc 0.40 0.035* 0.38 0.040*
Skin AF 0.22 0.30 0.23 0.28

A total of 70 periodontitis patients was enrolled and divided into 2 groups: Periodontitis
(N=37, 63.3+8.4 yr) and Periodontitis with diabetes (N=33, 64.9+7.2 yr) for cross-
sectional study. Correlation between GCF IL-1f/ sIL-6R levels of deepest PPD and
several clinical parameters were analyzed using Pearson's correlation coefficient test. r,
correlation coefficient. GCF, gingival crevicular fluid; sIL-6R, soluble form of
interleukin-6 receptor; PPD, periodontal pocket depth; CPT, calprotectin; skin AF,
Skin autofluorescence; BS, casual blood sugar; HbAlc, Hemoglobin Alc. *, P<0.05;
*#p<0.01.
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aovle Table 3. Odds ratio of risk factors for aspiration pneumonia
(1 0) Tabl
3 z: /_T_\. «g— J: 5 Factors Odds ratioc  95% CI pvalue
- iﬁ Jﬁ‘ N Loss of posterior occlusion 4.50 3.4~59 <0.0001*
%}z ’ Fl/\’; DEI“IE 'Iﬁ; Hm Cperdiiips of 11 hrae 5.57 40~738 <0.0001*
rRD %[: Ti D ﬁ Unfunctional tongue movement 202 3.0~54 <0.0001*
)ﬂ}\}\ t E‘g@ﬁ— é Remaining teeth 111 0.85~15 043
L 4T Presence of mobile tecth 1.09 0.76~ 15 0.64
% % 1%‘ H‘,ﬁ'ﬁﬁt Presence of cerebrovascular disease 2.99 23~39 <0.0001*
*ﬁ ‘j‘ﬁ & s g 538 38~175 <0.0001"
@%ﬁ‘ﬂf&:BgL 3.70 27~50 <0.0001"
‘j‘ é /f‘% E,‘J 5.86 2.9~51 <0.0001*
i[/ EHI;JE_EI}E)‘ 516 39~75 <0.0001*
— K E‘\ ok Presence of cognitis mpairment
WA AL Rt o snee o

299, %@%ﬂ%ﬁ% Impairment of swallowing function 2.98 16~5.5 0.0003*
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