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Abstract ; Objective To investigate the correlation between serum signal transducer and activator of tran-
scription 6 (STAT6) mRNA, high mobility group protein Bl (HMGBI1), and matrix metalloproteinase-13
(MMP-13) levels and disease,inflammatory response,and periodontal clinical indicators in patients with chro-
nic periodontitis. Methods A total of 156 patients with chronic periodontitis admitted to the hospital from
February 2019 to February 2022 were enrolled in the study as the periodontitis group,and were divided into
mild (80 cases) and moderate-to-severe (76 cases) group according to the severity of the disease, while 72
healthy individuals without oral disease were enrolled as the control group. Serum STAT6 mRNA, HMGBI1,
MMP-13, tumor necrosis factor-a (TNF-a) ,interleukin (IL)-1a,1L-1B3,1L-6 levels as well as bleeding index
(BD ,probing depth (PD) and attachment loss (AL) in patients with periodontitis were measured. Pearson
correlation analysis was used to analyze the correlation between STAT6 mRNA, HMGBI1, MMP-13 and in-
flammatory factors and periodontal clinical indicators. The values of STAT6 mRNA, HMGBI1, and MMP-13
for the diagnosis of chronic periodontitis were analyzed using the subject operating characteristic(ROC) curve.

Results Serum STAT6 mRNA, HMGB1, MMP-13, TNF-q, IL-1a, IL-183, and 1L-6 levels were higher in the
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periodontitis group than those in the control group (P <C0. 05). Serum STAT6 mRNA, HMGB1, MMP-13,
TNF-¢,IL-1a,1L-18,1L-6 levels and PD,BI, AL were higher in the moderate-to-severe group than those in the
mild group(P <C0.05). STAT6 mRNA,HMGBI1.,and MMP-13 were positively correlated with TNF-q,Il.-1q,
1L-18,1L-6 levels and PD,Bl,and AL in the periodontitis group (P<C0.05). The area under the ROC curve of
combined detection of STAT6 mRNA, HMGBI and MMP-13 for the diagnosis of chronic periodontitis was
greater than that of STAT6 mRNA,HMGBI1 and MMP-13 used alone(P <C0. 05). Conclusion
levels of STAT6 mRNA,HMGBI1 and MMP-13 in serum of patients with chronic periodontitis are related to
inflammatory response and periodontal tissue destruction. STAT6 mRNA,HMGB1 and MMP-13 can be used

The increased

as reference indicators for the diagnosis of chronic periodontitis.
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! 17.521 30. 934 32.053 25. 007 21. 684 24.913 15. 281
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REEH 76 3.51+0.29 169. 35410. 41 341.02+13.01 137.0248.19 3.57+0.39
¢ 16.198 23.119 33.642 11.743 9.511
P <<0.001 <<0.001 <<0. 001 <<0. 001 <<0. 001
20 51 n IL-18(pg/mL) 1L-6(pg/mL) PD(mm) BI(43) AL(mm)
L=yl 80 100. 99+6. 85 123.86+10.12 4.0140.63 1.5240. 26 2.0240. 37
rp i B4 76 116.24410. 05 147.26412. 39 6.02+0.98 3.024+0.65 4.52+0.63
t 11.123 12. 948 15. 315 19. 098 30. 403
P <£0. 001 <£0. 001 <0. 001 <20. 001 <0. 001

2.4 STAT6 mRNA,HMGB1,MMP-13 £ kii& Ik F
BRI STAT6 mRNA, HMGB1,MMP-13 &
W 1 2 A 5% B i (R3O 2. 31,76, 09 ng/mlL,

201. 41 pg/mL, ROC Ji £ 1 AUC 43 %]k 0. 739,
0.687.0. 684, STAT6 mRNA, HMGB1 fil MMP-13
BAEMH T2 W | & AUC K 0. 911, K F



[FAin B e’ 2023 48 2 A % 44 %% 4 3 Int ] Lab Med,February 2023, Vol. 44, No. 4 399 -

STAT6 mRNA HMGBI il MMP-13 ¥ £ | (Z =
4.830.,5.257.6.009,P<C0.05), L3 4. 1,
x3 STAT6 mRNAHMGB1 MMP-13 1% % & F .
7 Bl PR 15 4R B9 4R K 1 o0 4

STAT6 mRNA HMGB1 MMP-13
TR AR
r P r P r P
TNF-q 0.402 <C0.001  0.462 <C0.001  0.439 <C0.001
1L-1a 0.352 0.011  0.395 0.005  0.419 <C0.001
IL-1B8 0.298 0.023  0.302 0.019  0.365 0. 009
1L-6 0.351 0.013  0.367 0.008  0.415 <C0.001
PD 0.411 <C0.001  0.455 <C0.001  0.398 0.001
BI 0.438 <C0.001  0.396 0.003  0.403 <<0.001
AL 0.403 <C0.001  0.411 <<0.001  0.377 0. 006
x4 STAT6 mRNA HMGB1 ,MMP-13 T
FRKSEHHNESH
REE FrE A%
% AUC95%CD) P e
% CZONE - /¢
STAT 6 mRNA 0. 7390, 677~0.795) <C0.001 75.00  75.00  0.500
HMGB1 0.687€0. 622~0.746) <C0.001 69.87  69.44  0.393
MMP-13 0.684€0. 677~0.795) <C0.001 66.03  70.83  0.369
s 0.911(0. 866~0.945) <C0.001 92.31  91.67  0.840
1.0 =
f e
A STAT6 mRNA
— HMGB1
p d MMP-13
0.8 o~ Ba
= ¥y
0.6 -
o
&
m 0.4
0.2 |
f
J'!
f
0.0
0.0 0.2 0.4 0.6 0.8 1.0

1HRE
B 1  STAT6 mRNAHMGB1.MMP-13 BT R Bk &
RATSEBMET AR ROC B

3o @

P8 PE 8 9 8 N2 i H UL A T s 0 R R B
T s Y R R R S Bk 20 % ~502%0 19 A
FI o E RN L s AR 22 OB PR L 25 90 L AR i L st A%
OB E ) S5 R A8 P A TR 8 R i e e Y & 1 v o
Ji RAALAT S BOF JH AL LR A 35147+ 38 0T 5] 0 1l 48
TR RS AL L BT R 25 U R 25 4 B PR
V28 T8 98 S i LTI A2 % » RO Ry 1 T A 2
T RN R P 28 D) i B A5 A 3 19 9 0E SO A 3L
FRALEERERZMERMABHA TS5, 11
IL-1o.IL-18. TNF-o.IL-6 1 1L-17 % K & % 5 A T

TR » 9 E I N e 45 5 B0 T A1 231 18 1 9% E T
15 » S 2 15 A B W AR A A ) B 9

STAT & Janus ¥ (JAK) F #5514 35 41 i 5
T JAK BOE 5 A M i Bt STAT 43 &k 4 s 2 R W 12
B = R Ak, LA S 45 Bl A1 350 o 00K A 22 G TR W TR
b, o 1o B 5k ) 1%, JAK-STAT 58 8% 1 7 41 fifd P 41 fifd
7 A KR 0E 518 5 0 sh A 15 5 Bk
MBI A K GBS G sE E  AE A B
iR JAK-STAT {5515 338 I 5% 0l 5 i iE . R
FE LK 3 B s gt . STAT6 & STAT %1%
WA Z— AT 2R i N 1 L JAK 306 . 2 5%
PE SN R P o AL BF S Bk STATE RN £ &1k 5 g
PR T L 240 L 1S 22 L B S e BR AR 1 E KT R DL RO iy
KA FE . ARBETE KB F B R R E L STATS
mRNA 51 & 5 2 5 R ™ = B RE W T
T A8 K. KW STAT6 £ik FIH T REA ST
JE AL BT IR 5 R . o B DR TR - A R DR
BT S JAK #0515 % STAT6 ik 1118, STATS6
TRAL I AN A N S A A O T e s R
TRITHE PR & 3% 86 PAAZ A B« Hp ok 40 A T bk £ 4
Jt L AR A 4% 40 B R 7 AR AL IR 7 R BRI B S A
i S SE A A TR A g 1

HMGBI & —Ff &5 B - 5F 19 DNA 255 8 1, 7]
T A 5 928 20 % T S A 4 S I A g T L AT 9
5 90E N A AR AE S0E O 3 B HMGB1 AJ i i
BOTE FL P PR R Toll BESZ K 4, 807% NF-«B, i
M55 IL-13. TNF-o 11L-6 1 T1-8 45 48 4 [ T B0
LI RN, T B RO AR T AR & L
HMGB1 57 W R WA %Y KR RIT R
i % HMGBIL /K F & F X B4l (P << 0. 05), H
HMGBI 7K F i 5 4 J& R 56 1% 09 m = w38 &,
HMGBI1 5 TNF-q,1L-1a,I1L-18,1L-6 /K ¥, PD,BI,
AL BIEH X, i HMGBI 7§82 5 7 i J3 & 4 4E
PG5 Fe . HEW LALE T . 4, HMGBI i o 5
Toll # 32 PR AH BLAE FIARAH 5 1 40w 5 19 7™ A= 18
VS 8 S RE I AL LB k. HMGBI 5@
1o 5 T (A G U0 W S Ak 2 A 7= ) 2 AR 4 A 4 BT B
SR T NF-«B A2 42 96 7 TNF-o IL-6 S5 B, 5
TR AL R Ak S S0 v R 48 B 1
I,

MMP-13 5 A B2 D il 3. 02 11 7Y B i 2 1 284 il
P e S BUR O ek Rl A= R ALIE I = oI
Ve 5L o RS R B 1 R i, MMIP-13 3 Ji Je 3k ] S8 -
B B Ak TR AE 1R 28 G A AR YT | G g kR
20 B R T L A B B AR AT MMP-13 %
K R A AT AN i A 3 T Ao B R A R T R R
(% L ARBEFE S R B R MMP-13 1 %3k 518 1
KRR K RGA . MMP-13 2 3k 80 F J5 48 0 15 bl




* 400 -

[T dn B e’ 2023 48 2 A % 44 %% 4 31  Int ] Lab Med,February 2023, Vol. 44, No. 4

T 8 JE A0 00 8 S, AH DG PE 4 BT 45 2R R MMP-13
5 TNF-o. IL-1a, IL-18. 1L-6 5 1F 4#H 3¢, % B MMP-
13 /] RE W 5 R A I N 2 518 R R R i R
MMP-13 i3 2 35 ] 58 -5 BUR A SN A A o 41 LR OR
A B H 48 - RAE PR R T NE-«B 5 5 3 B 30 vl
B MMP-13 =ik bR, 5S040 i A0 35 57 K% fift A 4R
S oE — R BB i MMP-13 %
IR AR NG 22 W55 3 0 2 R 4 /0N BROBBE TR o 4% E A Jo
ORI B i

ROC k45 #7 878 : STAT6 mRNA ., HMGBI1,
MMP-13 7€ 12 1 2F J8 4 12 W Jr 10 B A — 2 4 fH.
STAT6 mRNA, HMGB1,MMP-13 B4 12 i i %5 fiE
B3 25, £ ) STAT6 mRNA, HMGB1, MMP-13
AR A8 M 2 T 92 I DR 12 W 19 Sl B 48 A .

ZE LTk A8 R R B I STAT6 mRNA
Feik BiE, HMGB1 , MMP-13 /K -3 &7, H A 5 B 41
% STAT6 mRNA ik f1 HMGB1 . MMP-13 7k
BT R4, STAT6 mRNA, HMGB1, MMP-13 &
1ML/ R AE 48 e R F. PDL BI, AL & 1F M 56, #2R
STAT6.HMGB1 . MMP-13 o] & 3@ 5 8 5 4 J& J& 3
RIER NS5 4 W ALK F2 . STAT6 mRNA,
HMGB1 ,MMP-13 J&1& 4 Ji % 12 Wi v i 5 5 i
SRR AR . AT R BR 22 A FE R A B 5 D 2D R
$¢ STAT6 mRNA . HMGB1 . MMP-13 518 1 o & 4
BITIT RO BUG 6 R W TF i — 29 KEEA i, 3
JOTSOR  EF  85C 0 A E 55

%k

[1] KIM SJ.KIM K,CHOI S,et al. Chronic periodontitis and
community-acquired pneumonia: a population-based co-
hort study[J]. BMC Pulm Med,2019,19(1) .:268.

[2] VAN DYKE T E,SIMA C. Understanding resolution of
inflammation in periodontal diseases:is chronic inflamma-
tory periodontitis a failure to resolve[ ] ]. Periodontol,
2000,82(1):205-213.

[3] CAI W,DAI X,CHEN J,et al. STAT6/Argl promotes
microglia/macrophage efferocytosis and inflammation
resolution in stroke mice[ J]. JCI Insight, 2019, 4 (20):
el31355.

[4] QU D,LING Z,TAN X,et al. High mobility group pro-
tein Bl (HMGB1) interacts with receptor for advanced
glycation end products (RAGE) to promote airway
smooth muscle cell proliferation through ERK and NF-¢B
pathways[J]. Int J Clin Exp Pathol, 2019, 12(9): 3268-
3278.

[5] HU Q,ECKER M. Overview of MMP-13 as a promising
target for the treatment of osteoarthritis[ J]. Int ] Mol
Sci,2021,22(4) :1742.

(6] WM. A IML 4 R, dbat. AR TR AR A,
2012.

(7] Wiz, F A la R oA Az W )y LMD et ARZE
B= i AL . 2007,

[8] NAZIR M A. Prevalence of periodontal disease,its associ-
ation with systemic diseases and prevention [ ]J]. Int J
Health Sci (Qassim).2017,11(2):72-80.

[9] BUI F Q,ALMEIDA-DA-SILVA C L C,HUYNH B, et
al. Association between periodontal pathogens and sys-
temic disease[ ] ]. Biomed J,2019,42(1) .27-35.

[10] CARDOSO E M, REIS C, MANZANARES-CESPEDES
M C. Chronic periodontitis, inflammatory cytokines, and
interrelationship with other chronic diseases[J]. Postgrad
Med,2018.130(1) :98-104.

[11] BANERJEE S,BIEHL A,GADINA M,et al. JAK-STAT
signaling as a target for inflammatory and autoimmune
diseases:current and future prospects[J]. Drugs,2017,77
(5):521-546.

[12] DUETSCH G,ILLIG T,LOESGEN S, et al. STAT6 as
an asthma candidate gene: polymorphism-screening,asso-
ciation and haplotype analysis in a Caucasian sib-pair
study[J7. Hum Mol Genet.2002,11(6) :613-621.

[13] SATARKER S, TOM A A, SHAJI R A, et al. JAK-
STAT pathway inhibition and their implications in COV-
ID-19 therapy[J]. Postgrad Med,2021,133(5) ;:489-507.

[14] ZHAI Y, ZHU Y, LIU J, et al. Dexmedetomidine post-
conditioning alleviates cerebral ischemia-reperfusion inju-
ry in rats by inhibiting high mobility group protein Bl
group (HMGBI1)/Toll-like receptor 4 (TLR4)/nuclear
factor kappa B (NF-kB) signaling pathway[ J]. Med Sci
Monit,2020,26:e918617.

[15] WU H,CHEN Z,CHEN ] Z,et al. High mobility group
B-1 (HMGB-1) promotes apoptosis of macrophage-de-
rived foam cells by inducing endoplasmic reticulum stress
[J]. Cell Physiol Biochem,2018,48(3):1019-1029.

(161 3.0ofh il ke, . 55, i iE B8 R e85 B BL 7848 I £
OF JH 5 B OF J 20 4 b i 3Rk T 5 B R R Y 6 &R
(1. m 77 BERL R 22441 - 2020, 40(1) - 6-12.

[17] AMELI F, GHAFOURINA NASSAB F, MASIR N, et
al. Tumor-derived matrix metalloproteinase-13 ( MMP-
13) expression in benign and malignant breast lesions
[J]. Asian Pac J Cancer Prev,2021,22(8):2603-2609.

[18] LI H, WANG D, YUAN Y, et al. New insights on the
MMP-13 regulatory network in the pathogenesis of early
osteoarthritis[ ] ]. Arthritis Res Ther,2017,19(1) ;248.

[19] LAN Q.LU R.,CHEN H,et al. MMP-13 enzyme and pH
responsive theranostic nanoplatform for osteoarthritis
[J].J Nanobiotechnology.2020,18(1):117,

[20] GUIMARAES-STABILI M R, DE MEDEIROS M C,
ROSSI D, et al. Silencing matrix metalloproteinase-13
(Mmp-13) reduces inflammatory bone resorption associ-
ated with LPS-induced periodontal disease in vivo[]].
Clin Oral Investig,2021,25(5):3161-3172.

Clsc i B #1:2022-09-11 &[0 H ] .2022-12-24)



