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ABSTRACT Objective: To investigate the changes and clinical value of silent information regulator-1 (Sirtuin-1) and Sirtuin-6 in
gingival crevicular fluid of chronic periodontitis (CP) patients with type 2 diabetes mellitus (T2DM). Methods: 147 CP patients with
T2DM (T2DM group), 128 patients with simple CP (CP group) and 121 healthy subjects (control group) who were admitted to The 970
Hospital of Joint Logistics Support Force of Chinese People's Liberation Army from March 2020 to March 2023 were selected. Patients
in T2DM group were divided into mild group (n=49), moderate group (n=67) and severe group (n=31) according to the results of peri-
odontal examination. The levels of Sirtuin-1 and Sirtuin-6 in gingival crevicular fluid and the expression of nucleotide-binding oligomer-
ization domain-like receptor hot protein domain subfamily member 3 (NLRP3) messenger ribonucleic acid (mRNA), programmed cell
death-associated speck-like protein (ASC) mRNA and cysteine protease 1 (Caspase-1) mRNA in peripheral blood mononuclear cells
were detected, and the periodontal clinical indexes were evaluated. The correlation between the levels of Sirtuin-1 and Sirtuin-6 in gingi-

val crevicular fluid and periodontal clinical indicators, the expression of NLRP3 mRNA, ASC mRNA and Caspase-1 mRNA in peripher-
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al blood mononuclear cells in CP patients with T2DM were analyzed by Pearson correlation analysis. The value of Sirtuin-1 and Sirtuin-6
in gingival crevicular fluid in the diagnosis of CP combined with T2DM were analyzed by receiver operating characteristic (ROC) curve.
Results: The levels of Sirtuin-1 and Sirtuin-6 in gingival crevicular fluid in T2DM group were lower than those in CP group and control
group (P<0.05), the bleeding index (SBI), probing depth (PD), gingival index (GI), plaque index (PLI), attachment loss (AL), NLRP3
mRNA, ASC mRNA and Caspase-1 mRNA expression in peripheral blood mononuclear cells in T2DM group were higher than those in
CP group and control group (P<0.05). The levels of Sirtuin-1 and Sirtuin-6 in gingival crevicular fluid in CP group were lower than those
in control group (P<0.05), the expressions of GI, SBI, PLI, PD, AL, NLRP3 mRNA, ASC mRNA and Caspase-1 mRNA in peripheral
blood mononuclear cells in CP group were higher than those in control group (P<0.05). The levels of Sirtuin-1 and Sirtuin-6 in gingival
crevicular fluid in severe group were lower than those in moderate group and mild group (P<0.05). The expression of GI, PLI, SBI, AL,
PD, NLRP3 mRNA, ASC mRNA and Caspase-1 mRNA in peripheral blood mononuclear cells in severe group were higher than those in
moderate group and mild group (P<0.05). The levels of Sirtuin-1 and Sirtuin-6 in gingival crevicular fluid in moderate group were lower
than those in mild group (P<0.05), and the expressions of GI, PLIL, SBI, AL, PD, NLRP3 mRNA, ASC mRNA and Caspase-1 mRNA in
peripheral blood mononuclear cells were higher than those in mild group (P<0.05). The levels of Sirtuin-1 and Sirtuin-6 in gingival
crevicular fluid of CP patients with T2DM were negatively correlated with GI, PLI, SBI, AL, PD, NLRP3 mRNA, ASC mRNA and Cas-
pase-1 mRNA expression in peripheral blood mononuclear cells (P<0.05). The area under the curve (AUC) of Sirtuin-1 and Sirtuin-6 in
gingival crevicular fluid for the diagnosis of CP combined with T2DM was 0.787 and 0.806 respectively, and the AUC of combined diag-
nosis was 0.912, which was higher than that of single diagnosis. Conclusion: The levels of Sirtuin-1 and Sirtuin-6 in gingival crevicular
fluid of CP patients with T2DM are decrease, which are relate to the aggravation of periodontal tissue damage and the activation of NL-
RP3 inflammasome. Sirtuin-1 combine with Sirtuin-6 in gingival crevicular fluid has high value in the diagnosis of CP combine with
T2DM.
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tb3g

T2DM ZH#A & Sirtuin-1 , Sirtuin-6 7K AL T CP 20 Fixt R
40 (P<0.05),GI.PLI . SBI.AL PD. #}J& Ifi ®.4% 40 i NLRP3
mRNA | ASC mRNA ,Caspase-1 mRNA 3k 5 F CP 2H A%t Ig
ZH(P<<0.05), CP 41#RA% Sirtuin-1 . Sirtuin-6 7K A% FXF FELH
(P<<0.05),GI.PLI.SBI . AL.PD . #}& Ifil84% 41 it NLRP3 mR-
NA ,ASC mRNA Caspase-1 mRNA ik & T X4 (P<
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Table 1 Comparison of the expression levels of Sirtuin-1, Sirtuin-6 in gingival crevicular fluid, periodontal clinical indexes, NLRP3 mRNA,

ASC mRNA and Caspase-1 mRNA in peripheral blood mononuclear cells in three groups(xt s )

Sirtuin-1  Sirtuin-6 PLI SBI NL- ASC Caspase-1
Groups n Gl(score) AL(mm) PD(mm)
(ng/L) (ng/L) score ) (score) RP3mRNA mRNA mRNA
0.95¢ 2.03t 2.02% 2.15% 2.06x 3.36% 5.26% 3.02¢ 1.95¢ 1.82¢
T2DM group 147
0.21°° 0.69°° 0.33°° 0.36°° 0.31°° 1.21°° 1.33°° 1.15°° 0.21°° 0.36°°
1.21% 3.85+ 1.55% 1.65% 1.42+ 2.95% 4.82+ 221+ 1.33% 1.16%
CP group 128
0.36° 1.24° 0.26° 0.21° 0.30° 1.06° 1.03° 0.43° 0.20° 0.21°
1.42+ 435+ 0.72% 0.56% 0.62+ 0.75% 2.85% 0.92+ 0.83%
Control group 121 1.29+ 0.33
0.41 1.62 0.22 0.20 0.18 0.21 0.61 0.18 0.15
F value 106.351 119.452 96.709 82.461 77.095 128.461 96.354 85.172 72.351 99.721
P value <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

Note: Compare with control group, ° P<<0.05. Compare with CP group, ®° P<<0.05.

22 AEFE CP &3 T2DM B & R4 Sirtuin-1. Sirtuin-6.
FAIGKRIER. SMEM A4 NLRP3 mRNA ,ASC mRNA,
Caspase-1 mRNA Fik K FEELE

T 2H YAV Sirtuin-1, Sirtuin-6 AR T r 3 2R A
4 (P<0.05),GI.PLI.SBI AL .PD. 4} J& Ifil 4% 41 Jifl NLRP3

mRNA | ASC mRNA ,Caspase-1 mRNA ik 5 T WP E4H 42 E
H(P<0.05), HEEHERYAW Sirtuin-1 Sirtuin-6 7KK T4 4
40 (P<<0.05),GI.PLI SBI.AL PD. #}J& Ifi ®.4% 40 i NLRP3
mRNA ASC mRNA ,Caspase-1 mRNA Fikm TREH (P<
0.05), W5 2,
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Table 2 Comparison of Sirtuin-1, Sirtuin-6 in gingival crevicular fluid, periodontal clinical indexes, NLRP3, ASC and Caspase-1 mRNA expression levels

in peripheral blood mononuclear cells of CP patients with T2DM in different conditions(xt s )

Sirtuin-1  Sirtuin-6 PLI SBI NL- ASC Caspase-1
Groups n GI( score) AL(mm) PD(mm)
(png/L) (pg/L) (score) (score) RP3mRNA mRNA mRNA
) 1.10% 2.36% 1.78% 1.85% 1.88% 1.49% 3.39+ 2.29+ 1.82% 1.53%
Mild group 49
0.06 0.21 0.06 0.06 0.06 0.31 0.10 0.13 0.13 0.06
0.92+ 2.02% 2.02¢ 2.25+% 2.09+ 3.52+¢ 5.39+ 3.20+ 1.97 1.90+
Moderate group 67 X X X
0.10° 0.36° 0.36° 0.16° 0.12° 0.26° 0.31° 0.21° 0.22° 0.13°
0.78% 1.53¢ 2.25+% 241t 2.28+% 439+ 6.35¢ 3.78% 2.11% 2.11%
Severe group 31 X - X X X
0.03°° 0.10°° 0.10°° 0.06°° 0.07°° 0.35°° 0.13°°¢ 0.06°° 0.06°° 0.03°°
F value 65.326 72.094 82.134 108.352 92.054 73.265 92.351 43.087 39.422 60.498
P value <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

Note: Compare with mild group, ° P<<0.05. Compare with moderate group, ° P<<0.05.

2.3 CP A7 T2DM B E R4 Sirtuin-1, Sirtuin-6 5 ZFF &K
FERR. SME M B 4% ZHAE NLRP3 mRNA,ASC mRNA , Caspase-1
mRNA F3iEKF B K4

CP 4 3 T2DM H % $E 9 % Sirtuin-1. Sirtuin-6 7K 3 5
GI.PLI,SBI. AL .PD. 4 J& Ifil B 4% 41 B8 NLRP3 mRNA ASC
mRNA  Caspase-1 mRNA FiAH 2 M (P<0.05), L3 3,

% 3 CP &7 T2DM £H IR Sirtuin-1, Sirtuin-6 5 5F B IEFRIEHR 5 E ML 4% 40 B NLRP3 mRNA,ASC mRNA,
Caspase-1 mRNA FiA/KF
Table 3 Correlation between Sirtuin-1, Sirtuin-6 in gingival crevicular fluid and periodontal clinical indexes, peripheral blood mononuclear cells NLRP3

mRNA, ASC mRNA, Caspase-1 mRNA expression levels in CP patients with T2DM

Sirtuin-1 Sirtuin-6
Indexs

r value P value r value P value

GI -0.321 <0.001 -0.284 0.012
PLI -0.295 0.006 -0.308 <0.001
SBI -0.336 <<0.001 -0.328 <<0.001
AL -0.401 <0.001 -0.356 <0.001
PD -0.375 <0.001 -0.421 <0.001
NLRP3mRNA -0.421 <<0.001 -0.336 <<0.001

ASC mRNA -0.384 <0.001 -0.289 0.009
Caspase-1 mRNA -0.316 <<0.001 -0.303 <<0.001

2.4 #R34i% Sirtuin-1, Sirtuin-6 Xt CP &3 T2DM 2B {&
#75 Sirtuin-1., Sirtuin-6 2 #r CP 431 T2DM (£ T

HF(AUC) 0.787.,0.806, I 512K AUC 2 0.912, = F 5l
LW, W3k 4 FE 1,

% 4 R Sirtuin-1, Sirtuin-6 B CP &3 T2DM K%k
Table 4 Efficacy of Sirtuin-1 and Sirtuin-6 in gingival crevicular fluid in the diagnosis of CP combine with T2DM

Indexs AUC95%CTI) Critical value Sensitivity( % ) Specificity (%) Youden index
Sirtuin-1 0.787(0.733~0.833) 1.03 pg/L 78.23 79.69 0.579
Sirtuin-6 0.806(0.754~0.851) 2.96 ng/L 80.95 78.13 0.591
Unite 0.912(0.873~0.943) - 96.60 85.16 0.818
3 b T2DM B3 I il 25 7= A i T s I, NLRP3 SERE/MAUR e
2N

CP J&: i A B BES R 9 7 B0 AR B RAE , IR
ik 11.2%M, T2DM J2& CP [y 2 fak R 2 —, T2DM 4
CP B3 ETC T2DM BF Ly =A% WFFEuE] T2DM Fi
CP Z [A] £ 76 XL SC B, T2DM 34 /i CP A & XU K , CP X

RAAE Y 25 BT A, 2 B R 00 200 7 A T A e S A 0K
-, Wi NLRP3 SRk VA, fie o 40 £ 7 28 Jol 9 Ao i S 4
AUBIR, PRI TR T f# CP & BIL ], A B I K St
AR o
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Fig.1 ROC curve of Sirtuin-1 and Sirtuin-6 in gingival crevicular fluid for
the diagnosis of CP combine with T2DM
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P01 Thi7 3658 {24 Treg sk, ki J& 4 fER”, Sirtuin-1 38
S I NF-«B {5 5l N IR E B E AR -13 1R,
BEL LE AR J&) - A I ORI 80, SR A R B ™Y, AR 5
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pase-1 mRNA FEikEMAHX, $#275 Sirtuin-6 7] 238 17 445 NL-
RP3 {55382 5 CP 4 I T2DM By & A4 Fiik i . BF5E 8K

Sirtuin-6 J& NLRP3 {558 1Y LI -, Sirtuin-6 Fik [ 5 7]

] toll FESZ 1A /NF-kB {5 '54% 5, fdf NLRP3 445/ MAJF1,
ROC Z3#r i 7% Sirtuin-1 ,Sirtuin-6 12 CP 43§ T2DM (1

AUC 7 0.787.0.806, Hx4 Sirtuin-1 1 Sirtuin-6 12 Wi HE W 2

&, %W Sirtuin-1,Sirtuin-6 W/ CP 4 3 T2DM ¥ 7Ebx

W, X RBG BAT 2
45 LTk ,CP 5 Jf T2DM /B35 iy i H Sirtuin-1  Sirtu-
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