[EPRBAERE I 2026 4E 11 A 5547 %56 W] It J Geriarr, November 2026, Vol. 47 No. 6 — 693 —
© 2026 [HEPREFLEFIGERET © 2026 Editorial Office of International Journal of Geriatrics

D OER®BE

G G GV GV P GO GO

MNOERZEE£H5EMER: FHAARZSE RIEERB
KEBI R aHERE"

EmAH KR
TR AROR A TS EE B 75 KA LA i s SR TR S e s, AR KEFE 13002157 SRR
H BB T e 3R, 5 AR K& 130021

IER, EHRFOEEFHRLAK, THRKRSE “BHRAFEHE” AdbHEK, TLE
VR, WA ST, BRBEMEAST, vl EsrAE R EEEH, T TA, B S REAT
FFER N KA . AN FRIF R KT, FEENEETRGRIAFR, TENF
BERALSMIBHIITG AR ST, BEZF LB FRE O EEFA RS
FAERAZMAEER, 5B, FLBEERSRFEERCFAFNARR, F=/5.
S mfe G A/ ulEAMESFE L E N 23 4% R, International Journal of Oral Sci-
ence. Frontiers in Dental Medicine % Z=%_ Clinical and Experimental Dental Research. Chi-
nese Journal of Dental Research 8| £ 4584, ZH I ETEME | TEEHTREAMFRE RIS L2 F L
MAERNWEBRARFFEALAR 11 R, SREABHEM (AL IKEF), AL5HE ZRME RN,
F AR BRI 190 4%, H BT 57, KEZLAAFAIA 14 4, RAFRBMAPRRL —FL 1A, =
SR 2OARFEEFHBEIAFT =FE 13,

[ =] RSN rEIR A 5 RAE 2 2 L R UK s 19 52 g BRI A, 20 4% 11 R {dt B
54 B VR A B2 . S R 20U 0l i RAE A A B ER . AR S IR T AR e e B A
Wit SFmAs, WO AR . BTERE | ARG S PR I I ZR ST A N MR B A A
AL S B PR AT DARRARRAS MEe A2 5 XU, KRS B9 24 FEG I A B T IE S g e g B . AR SOXT A TR 4 2

S _E AR VR RO AE T FILER AR 16 09 OBt F SR E R EAT 2708, S it — 2D ERER DA I Jis it B Sy B 3 A0 i 7

I BT 4 R g LA 5 S

[REW]  HE,; AU, BN ; RIS R

doi: 10.3969/j. issn. 1674—7593. 2026. 06. 001

From oral aging to systemic chronic diseases; mechanisms and management
of periodontal tissue aging and common chronic conditions

1,2 % %

Wen Linlin'*, Sun Hongchen
! Jilin Provincial Key Laboratory of Oral and Craniofacial Diseases & Tissue Reconstruction, Hospital of Stomatology, Jilin University, Changchun
130021, China; 2 Department of Oral Pathology, Hospital of Stomatology, Jilin University, Changchun 130021, China
" Corresponding author; Sun Hongchen, email; hcsun@ jlu. edu. cn

[ Abstract]  Periodontal tissue aging is a complex pathological process driven by both age-related degenerative changes and in-
flammaging, and represents a critical nexus between oral health and systemic chronic diseases. Through mechanisms including the in-
flammatory mediators in blood circulation, the translocation of oral microorganisms and their virulence factors, and the impairment of
host immune defenses, aging periodontal tissues may contribute to the initiation and progression of major chronic conditions, including

cardiovascular disease, malignancies, metabolic disorders, and chronic respiratory diseases. Improved periodontal prevention may re-
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duce the risk of developing these chronic conditions, while standardized periodontal therapeutic interventions may help delay their clini-

cal progression. This review summarizes the latest advances in the mechanisms linking periodontal tissue aging to the aforementioned

chronic diseases and the corresponding preventive and therapeutic strategies, aiming to provide insights for future research on oral

health-targeted chronic disease prevention and management.

[ Key words |

FE A AR N H 2 AL JERE I, O I8 A |
AR L AR B P P I R G A
UIRL-2 e S B0 NS Y 295 < /NS s S N2 B
Pad st I it B 5 s B il B 22 18] 7 A 5 D G HK,
SFJRHANE S O 0 BB A S Sy, O RS
A HE AR I I R B AR A B e M K A ke
PEEE A . F A SR R R R
JISE . AR R A T R A R G Bl e S AE R
MR A R IR AT AR A, 32255 g 3 % MR o 2 FN R
SEPE R PIRN R 1G85 2 R B O oF ] 4 4
UIRETEIR . BiMENRE 1 K SQNE M 2 W) LA PR
FRR R AR, FHARRAE & 2 R 4H 2UK AR e g
ERUIF RS a2 YE R R v, & B
e MR 5 00 2 SR 4 28 A R il
EAH OC 4y W K Y (Senescence-associated  secretory
phenotype, SASP) H T8 KAEAN LA M, {504
Wy R HAE IR R, 5 S e s B AR P O A iR A,
TE R4 B 18 VEAR BE R AERZS, FEMT 250 48 5
o o R A TR B S A MR I I R SR
MR RIRY , ACEELGR T HHSZEEN S
IR PRSI AR SCHLA,  IF B 3R BE T 28 B T Y
A BN PR B VG R W, S 1 RR S 4 B g M
B Y B AR S P SR I S I ST
1 FEAR{TEZNEHIEERHIRIE
1.1 boC I A B B R I

FRIME R, JUHR RN R, &0
TP R LR R E B fER R R

— I 0) e [ 0 56 [ A9 S8 A R B T T S
7N, PR A RR AR U0 22 5w 2K SV BY 28 SE 48 AR AL I
EAMCA C Wi EEH ( C-reactive protein, CRP) |
HAEMe /-2 (Interleukin, 11)-6, WSS E A T
SIEAESED ) FERARELDE R, O E T 40
55 TE 4H R 4N i A 4% P F--xB ( Nuclear factor kB,
NF-kB) {5 5l B 10 J00S 7T A2 3 SASP AHICAHE 4% K
F4n B JE 2R A8 I F-o ( Tumor necrosis factor o,
TNF-a) . IL-6, IL-1B Y53k, 3X 2640 g P 5 A X
TR JRIFS 28 AE , A B B ARG R 5 0 8 i 4 B,
TR EFT T3 Ikl 20 P W€ 3] TL-18 0140 i J5 1)
AP B OB ) S 7 1A R4 e 5y iRk
Yk B B, PR P R AR AT G i TS NF-xB
{E T BRSSO LS R R A B e ek
Y, R BE B DK ok A B Ak A0 LD BE B 645 O
LA P 14 e 1 R e

UL I SR JSE K 2 Jhk 546 A A A SXE B v T A
03] 2 JE 0 e SRR B DNA L, i L2 28 R b b 2. iy

Oral cavity; Periodontal tissue aging; Chronic conditions; Inflammatory mediators

W, AR R G F R R AR R B0 By, Rl
B o T A A 1 T J 5186 Jom s BUXUS: T B T 4H T
AR EAR, A BRI BRI TR A% D IR A 9 AT G A 2
AL bR B R DR S 22 1R IS IV P it/ T PR e 2 2
1 H3/B-1, 3-% H§ i 1R JL 5% B2 i 1 ( Porphy-
romonas gingivalis peptidylarginine deiminase/ Citrulli-
nated histone H3/ -1, 3-glucuronyltransferase 1,
PPAD/CitH3/B3GAT1) &A% 175 S ML 45 P BOME 25 45
Bt OB AT AT B 0 N B A S A M, A LA
BE N BT ALUFN 28 DAL 7Bk, i 3 Bl Pk oK A A Ak
A5 LA (R R T

IR PR 3 28 T T B 2F SR A 2L iy s L R
FEIDRE T K. e BRI 20 U (an v ks 40 i i 1k
PER R, AWM AR TR A RE I 2 B AR )
P T bR 4l R S AL K AR R T AR B R B
RO AR, S0 MAE R ST 5 2 B 2F 41 40k IR
B kA B 7 7 I s
1.2 Sl g i 52 i

WATIR ST RN, FRRES 28 2 RZ250%
P IR 1Y e A R R R A AE WA IE W) O Be, oSk
FEB R A B 9 1Y OCBR UE I o S FE Y, BB
P L PR A S5 T R T8 g o 2 B R v Y OQBER
— B, I R AH O B0 AN 2 R bR SR T
BT T AT 22 AT . W BT O AR A S A
FE AEL T i R SACER B, dE A R A R S BUm AR
G 5 b R - A B R A A BIL ) AR 2 i R S
PR, HAZ QWK RN AE & 4 NRE b P e 52 |
A B BE R AE R BUE il it e B iy Sk Al | g 5
Fy i EN

FRRARET, RIENTLIL-18, IL-6, TNF-a
AT CRP Tl , BT i i WA 5 5 |k 4 B 1k
GE, SECRZEPETT IRERE RS | BE R LI . T 40
MO T BE R 5 FIFE R o B ZR G ME G P R 2
Sy I IRE 2 M 1Y) S e b iR B 3 T A RN IO B, &
AHFFEZRET, ZF J5 28 TT A2 25 A 51 M9 19 & e A A
pEkiR

A TR LH AL G 5 2R B8 58 2 A AR W 25 L AT
- e e s, T RE AL BE R YR RO e
JEAA, BEMEE A T 45 W 0T U R e, Bk
A B RN 2 R T bk BN T S 4 i 0 1 R R R E e
AW ORI, G I I ek BRI BT T LA E o TS
T LA A NOD FESZ AR SRR 1 S5 A AH DG H 1 3 &
SE/MA, fRHESE E R e

Wit w2 i R H A s, R
SHATWERE 1 IR | e 52 R RN YA S i e A



EPRBAEESRE 2026 4F 11 B 5547 B4 6 )

Int J Geriatr, November 2026, Vol. 47 No. 6

— 695 —

TR, % DR E R A BB Y . RS0 5 AR P ) SCBRAIL R K By ifh 2

DIREsZ, T BUR R G BE BE B H] 55, S A ER rh ek
PR B R V695 6 B SR IR Y B A 5 AR Al vE A
FIGAT, (HEPLA ST YL | g 5 500 1) & 5 5 Ik
P S SR 5 ) Ak R o R Al R i SASP R Tk
AER, T4 T8 HAALE RAERE, BEeY
O b Ra f R s
1.3 XM HE 52

AR = B AL FEHE R . IR IUAE . R
JERE . ARTEDRS MR IR U5 AT A 2R S RS, WFST R
BH, IXEEPRE 58 R AU B A G

— TG 80 {41 vh 2 AF A R R BRI AR 1 R
I A JE ARG I 2 S R, W R R 1 B
JET N, HFMRAH LU PR E BT S E R
PREEY, U0 A0 A E B B AR SR A R 2A
[FIES 4= B UG ER 1Y SASP /KSF-Th i, Pt 4 4 e P - 4n
IL-4 Gy /S R, 58 8 4 vt A 0 R A O
PSS R ok BB TR L PR AT I . BT
PRI R 25 IR e R py = B i, S 2
el . SMEFEH KL, X LbEE ) B
THRIE S A E B ARG, SEUHS B
AR FIE I . P E B 5 4E 20 % 1 UL 25 A T TR 1
A A L A BRI IE B A S, It 2
MR PRI 4 S A R e et AR 2 JE] 98 AH 26 1) #E
JIAEF T LATE B 40 it ok JiE] figd 55 2 58 ) 40 ffg b A
W], AEE AT I ] 4 d 326 3 5 4k A0 i R AR
B4R i A WA

NI | BE B . AR RS T A B AT 2 iR
R EREL AR R B . A SR 4 20 5 2 vT DLl
T SAE A I AN A AR 7 ok T 4 B B AR
st s EHEE R RS MG SR A
S JE 9 FT LN 5T R B TR] ) e B 2R Bk, AR A
L INEER: ONe IR A S Y = N PN D AR T i 2 W N 1|
SVERFIRNE, A5 D5 A0 A4y 2 1 98 2R R HE BT E T
. NRECERRRAR, A2 2E N5 7 2H 2 58 5 AR 5 R 41K
Yo, ALK B AR Bk AH AR S BLY o e 25 SR 4
K RAE M WA MR], TR RRSL 2 5% T M
YA R EOR N T, Wngnes L HE EY . Rk
BRI~ FI 2 o 9 P 4G, ik 8B (R 22 AT BE S 5 AR T R P
N E B gt e 2 5 00 8 R R AR BE AF R R
BEEM L, BA 3R R S B9 AR RS M A B
PTG SR 2 G 4 DR BE T XU B o XL A 35 95 4 G 38
TR T

IR 2 A& AE R AE BE . W . AL s . Mg
SR AR SR IE] B — AP SR ELIE A A, OF A
Ham T RAE . A B A AN, WUE Y S AR
ZHEMERE N THYH . B S5imE e, 7 &
IRIHZE G E 09 & KUK, J-HESh s it ™ | R
BRIPTRAC 2 G AF B H DL BR AR, 2T B R
SR &5 & Bl FIPT, H A SR b ok ity
PHENE vhoE i 2, A iE S Tl 5] R g i
PRIRE I U PN D% 7 e S2 AR5 5 2R 08, DU TTT In s ik i

R, RIS A ER LA
1.4 XFNFUR 2R GE08 P 1 520

IF R 408 2% 218 M BH ZE PE %5 ( Chronic
obstructive pulmonary disease, COPD) . i £F 4E 1L .
SEL 4 B IR e R 7 455 | % W 4 WP TG 3R 90 1 4 2 o
S ER S (6 G PS [

COPD J&5 5F J&] 32 2 SR WIE I 50 A 7643 19 PR 12
RGN Z — . FIH 4 B0 AL AT S A )
= 232 i 12 T [ A )R A R A T A T T SR R B,
R 5 0 52 BR 22 (e A BH AR DG BBE, BA S BT 5%
i — A UE I RS 5 COPD & s IRV 384 Jim A 06 1200
— I 1 385 Bl 75 B K LA b 3 1 [E] Jes 1 A %)
W as R s, FJE R 5PN GE SR BT R 2
TEAESG, HBEAE 25 R 9 R R, COPD 3k
TR RS 2 10 PR B, O JE 4% ol ik
W AR ) T RE R AR PRI GE Sk
TR vk T R R G e MR R Y . A COPD
RSN AR A b S B, ZF R P bk PR i B BT 25
B R A 3 f A, 38 o TE NF-xB/p38 22 341G
AU ZE R S 38 A S B v L 2 A0 i G e ks e
PRI DAFE S v b 40 B, I 0 57 vl 1 e 40 i e ik
LT 4 2R -8 R F ey 0 I P B R, A
TN AGE R . A 28U Sl D e AL

IF JH 32 22 i RAE AN AR . AW B
R FLBE ) PR 43 W A2 8 il 21 4k Ak . BH 2 4 i IR
WU 7 45 T2 W Wi 1) % i, 2F J8 4% W] 3 2 A i 2 i
M Bk BB AT [ i 35 5 S0, B8 H P er 4 B A il Bh
PET 40 17 (930, L HETEME T 400 17 38
IL-17A PR 458 v Mok 4 e 2R &2, DA T hin . il &F 4
AR R 4 R 3 AR R SH P R R NP I BT 4 1Y
R AT RRE O R RAE A BT an IL-18 |
IL-6 MG ERRET . SR B B 1 s — P I 5 ik
LW 5 v 2 5 BH € M B R R W BT 155 i & AR S
OV MR R R I R AR v TR LG R S
TR SRR DG, (AR

ARG IR AR & P . BRI
A A 24U 2 e 1 T R, B 2 R A BEXTHE
PERIESNR 1 ) B PE, e il AR IE N
A GRUBE N 225 I I, I 55 T 35 X 28 e AR (44 195 4
BEF1, NI JE 5 R ER 0 1 R R A i T A I 2R
5, IR 39 % 28 ) 4 2 B 28 ) SO TR A A
Z, FJEEURE AR AR AR WA 5 A 35 &
WEYY, R ZEmMLAI I F HES) COPD ., Jili £F 4
At BHZEPEBE IR AT 102 %87 455 | % Wi 45 0T I 3R 4 18 1k
PRI S KRR
2 BABREE
2.1 FARTEG R i

A AL LR GE M 38 % kA mi AT 8 T 10,
AR AP O s R, A T 38 % 4 58 M 1Y
Eri i

BT, NEAETT R IR Sk K A 2 2R



— 696 —

EPRBAEESRE 2026 4F 11 B 5547 55 6 )

Int J Geriatr, November 2026, Vol. 47 No. 6

TR, S5 DR e S et . AU 50 WS i SCHRAL K B A ot e

AR B S S T B, A S0 o B B A,
BEAK S R 28 oiF & 42 38, DA 46 2% 2R SiF M 3 2% if
ARV OHIK, WOHR Sl T LTI RN i A 1R i
AWRE, SECTJE K, BN, COPD, 3w % BN
97 M 45 W 9 RV E 55 Z2 FhoBe g o 78 R BIR VA |
PR | MM Kok D S i TR R A
SRV A B A N B HE A TR A AU S P e
RO, B e, il R Ab 4R R D n] LA
MR R R AN MAE B2 . BEPRIS . WP I R GE B
LA AS B A BRI ZS 10 XUy, LU 7T fE B AR HE
BHE AR M IE AL, BRI SORE KUK | 3 5 A 18 £
ETANL N Uik 3 G D BN T WA e T g s = B o3¢ ]
fb:ﬁz[mo
2.2 FFREZERNPIHE

2 JE 35 2 W B 36 LA FILTE B0 28 JE AR VA T A%
O, AFEER LiEiE . R EIE AR mEAEE, B
RV 19 JRy S e G VR T I S A0 L SR AR W R R B, [
{4 B SO A K-, BF5T 45 3R o, oF J& Ll
JBYT 6 A5 CRP ., 1L-6. TNF-a 25 484 R T 7K 7
BEAG, LA PN BZ D BB B 35, o0 I B 3 1 XU [
Y BkAh, FJELRLIAIT BENE e 6 A~ Bt U7
[BIZE2E BEAIK 2 HOBE PR s W 2 17 175 CRP 7K 7,
0 Bl e it

IF JEI B il v 7 38 ok 3 R R R D B A [
B JEI 48 PN 3806 TR 28 i, DA TR Sk il 20 5F R s ok
MR SEZOBURE A HEE TR S8 T NS
EB ke, 1 55 X S it 20 4 A S BB L 2F
FERBIAIT AT U 20> 2 i P bk S i PR 45 380 B 1) I A1
B G T, BEARAR 22 45 B K 3646 4 19 Ao SV i 1 450
TN TF 4 BP9 BOK, RO b 21 41k
HB . BERAK D W0 % A 5 R RS XTI R 4
P, A JE IERRIE YT T U b 1T O DA R R Y
W AT PR SE A RURS: b MR 4 PR T 4n CRP
BRI, Y A 1 R S T 2R R

bt o g2 B RS 15 B4, o JE SR Al A T AT LA
T8 T SR TR B A OSSP A R, va D
UM P AE S B, FEEMEITE 3 1 H
SASP PraE# N IL-18 . LT & 8 /R -3 Witain
R FEXT AR S 28 R SE Rl A YT S B T 40 i
17 14 ELABHE 24 ] 58 i i g 57 A RN 33E 7 A 35 W 2
TR, /R IG YT AT 8 i JE 3K G0 58 A1 i 2 K 2 s
W RPEMIA B RA S, TR AIK 4 B A 5¢ fa fag, T
REAE.C ML | hyRE . PP I AR 45 4 B P 1Y
BB IA T A SR
2.3 A Bl

S EEM E BURIT S T, 2R
FLAG S 2% o A L 2R 5 22 (A s 1T 5 JELIR 9T I il
B 24 7R A Xk 4 B 48 Pk g 7= AR BB R A O, 3X
AL IRE YT A LR B R R 25 O Rt T R
ARSI,

M IR IR v, T2 2 H

T AE MUAE A1 5600 958 B3R 9T, HRIRR S FH 2 8
ROVEIBIIGYT, JR R AT e 2 R I IR B 2 K
WomIF e B A, XAl RE S T 2825 vl DL
WRPERGNGTE, WA RAE, WEIs A A K L
JARIET VA A O TR R H DR 2
BT, MEZVEHE, KIFHE, MWl L&
g %l Bh A H . 8 5% B vk i 9 BRI YR T R,
Z 2V EIRIT R, H I [T 5 IR A S
PolE K 3 R g, 1l 685 2 v 2R R ik /i 1) iR
e AN M Y B FE A AE AR | P B 4 R SR B AL
HIAASC, XN 22 V0 3R 2 7 1 il 9 o 7F e PN s %
Jibvggd £ FH O AT — 52 T ROSUIRE R 2
HOBE DR — R Pt & 25, A LU RO 22
SRR T, HALE T RE S B A L Rk
M | U R N B 7 i F R A 4 R
S5E e RN ARV RGN IIRIT R, £V
IR AR M AT 4 AL Al L Rz 40 i 2R T R B R Y
PIABOR, T LKA TL-8 13 5T 42 @ & 1A -9 11
B

G 3T 4 B TEE A LFE R AN SASP K F /KA T
T, AIA RO > B G PE RAE T fer . 3k VR JE Bk
MR R 0T AT A RN R L Al B AR SASP
FHSERAEAN AN T1-8 35 4 ) 25 P -3 AU R I5,
TER PSP 52 565 vh 2 I 25 U T 2 I e S R O A
ER, [FBTERE & AT LT defb . BRI . kol
RS Ak % M P 55 22 P 55 32 22 6 O 09 18 1 952 0 v L
A RIAFMIRITROCR, 2R3 AN FN SASP 143 5
AL ATHE g 28 JE 6 Bl B iR 9T F B, W MIELR I
IR 4 By 8 A SR R R T

KR 2R 3 2 N 9 e A OGO T AR, i IL-
6. TNF-a, CRP, HJi4 )8 E AMSIEr, 77
MEVE SIS P RRGE R, MRS AEAR TR, B3R
B, AJ I 2 AT T RO A B . BB IR
SN 1 BT XU 0T ] s mT R T
TR 45 RAEIR S BB S A, AL TR
F JRR YT Xt 4 B8 0 TR YT AR .
3 N

O JEV A0 4 5 S A A 3 0 PR IR AR 5 58 RE TR IR A5
HFEAHBO SR, I O RS o meE . &
PENRIE | ARG S VT A A BB PR, B M R
FECTEHN T RE IR . BIHAE J1 R R, MR AE
PERER N e H Al [ ik — 25 38 o RE A TR A B R
W, HEsoRE A HE A FEH, ke K
BERIESR N, N4 B8 Mt e, At A T
ST WL HE Y R 4 B fE I R 3R T A
SAELE A JR 322, Ak 28 B VR IT R B (I8 & 5
SRR | WESE IS PR HE R, X AL R
PRI, AT A MR B b SR T TR YT SR

5% Xk

[1] Glavina A, Marti¢ D, Perko M A, et al. The oral micro-



B e

2026 4F 11 A 55 47 B5 6 Wi

Int J Geriatr, November 2026, Vol. 47 No. 6

— 697 —

TR, % DR E R A BB Y . RS0 5 AR P ) SCBRAIL R K By ifh 2

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

biome and systemic health: current insights into the
mouth-body connection[ J]. Life, 2026, 16(2) . 294.
Cheng J, Aung C T Z, Suslavich S F, et al. From senes-
cence and inflammaging to systemic comorbidities: drivers
of aging-associated periodontitis [ J ]. Periodontol 2000,
2026 . doi: 10. 1111/prd. 70049.

Romandini M, Hajishengallis G, Curtis M, et al. Perio-
dontal medicine rewired: mechanisms linking periodonti-
tis to systemic diseases[ J]. J Periodontal Res, 2026, 61
(4). doi: 10.1111/jre. 70099.

Orlandi M, Graziani F, D’ Aiuto F. Periodontal therapy
and cardiovascular risk[ J]. Periodontol 2000, 2020, 83
(1): 107-124.

Kotronia E, Wannamethee S G, Papacosta A O, et al.
Poor oral health and inflammatory, hemostatic, and cardi-
ac biomarkers in older age: results from two studies in the
UK and USA[J]. J Gerontol Ser A, 2021, 76(2) ;: 346—
351.

Lo S C, Wang Y F, Deng X L. Periodontitis-induced
systemic multi-organ aging mediated by the NF-kB signal-
ling pathway[ J]. Chin J Dent Res, 2025, 28(3) . 173-
184.

Miyauchi S, Kawada-Matsuo M, Furusho H, et al. Atrial
translocation of Porphyromonas gingivalis Exacerbates at-
rial fibrosis and atrial fibrillation[ J]. Circulation, 2025,
151(21) : 1527-1540.

Yin S, Qiao Q, Li Z, et al. Porphyromonas gingivalis-
derived outer membrane vesicles promote vascular endo-
thelial glycocalyx injury via the PPAD/CitH3/B3GAT1
pathway[ J]. J Nanobiotechnol, 2026, 24(1) . 137.
Ebersole J L, Graves C L, Gonzalez O A, et al. Aging,
inflammation, immunity and periodontal disease[ J]. Pe-
riodontol 2000, 2016, 72(1) . 54-75.

Baima G, Minoli M, Michaud D S, et al. Periodontitis
and risk of cancer: mechanistic evidence[ J]. Periodontol
2000, 2024, 96(1) . 83-94.

Bogdan-Andreescu C F, Albu D, Slivescu D A, et al.
Periodontitis-induced immune reprogramming: implica-
tions for cancer immunotherapy response [ J ]. Biomedi-
cines, 2026, 14(2) . 480.
Wang S, Nie F, Yin Q, et al.
tumor growth and immune evasion via PD-1/PD-L1[ J].
Cancer Immunol Immunother, 2024, 74(1) . 22.

Chauca-Bajafia L., Ordofiez Balladares A, Lorenzo-Pouso

Periodontitis promotes

A I, et al. Periodontitis and oral pathogens in colorectal
cancer: a systematic review, meta-analysis, and trial se-
quential analysis[ J]. Dent J, 2025, 13(12): 595.
Villalobos V, Garrido M, Reyes A, et al. Aging envis-
age imbalance of the periodontium: a keystone in oral dis-
ease and systemic health[ J]. Front Immunol, 2022, 13,
1044334.

Minty M, Canceil T, Serino M, et al. Oral microbiota-
induced periodontitis: a new risk factor of metabolic dis-
eases[ J]. Rev Endocr Metab Disord, 2019, 20(4) .
449-459.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Song X, Yue Z, Fan L, et al. Relationship between cir-
culating senescence-associated secretory phenotype levels
and severity of type 2 diabetes-associated periodontitis: a
cross-sectional study[ J]. J Periodontol, 2023, 94(8) .
986-996.

SuY, Ye L, Hu C, et al. Periodontitis as a promoting
factor of T2D: current evidence and mechanisms[ J]. Int
J Oral Sci, 2023, 15. 25.

Jepsen S, Suvan J, Deschner J. The association of perio-
dontal diseases with metabolic syndrome and obesity[ J].
Periodontol 2000, 2020, 83(1) . 125-153.

Gomes-Filho I S, Oliveira M T, da Cruz S S, et al. Peri-
odontitis is a factor associated with dyslipidemia[ J]. Oral
Dis, 2022, 28(3): 813-823.

Thouvenot K, Turpin T, Tailé J, et al. Links between
insulin resistance and periodontal bacteria; insights on
molecular players and therapeutic potential of polyphenols
[J]. Biomolecules, 2022, 12(3) . 378.

Kuraji R, Sekino S, Kapila Y, et al. Periodontal dis-
ease-related nonalcoholic fatty liver disease and nonalco-
holic steatohepatitis: an emerging concept of oral-liver ax-
is[ J]. Periodontol 2000, 2021, 87(1) : 204—-240.
Zhang Z, Zheng Q, Liu Y, et al. Association between
periodontitis and mortality in participants with metabolic
dysfunction-associated steatotic liver disease: results from
NHANES[J]. BMC Oral Health, 2025, 25(1) . 567.
Aizenbud I, Wilensky A, Almoznino G. Periodontal dis-
ease and its association with metabolic syndrome—a com-
prehensive review [ J ]. Int J Mol Sci, 2023, 24
(16) : 13011.

Niu C, Lv W, Zhu X, et al. Intestinal translocation of
Live Porphyromonas gingivalis drives insulin resistance
[J]. J Dent Res, 2024, 103(2) . 197-207.

Liu X, Shi F, Zeng J, et al. Oral microbiota and respira-
tory diseases: advances and perspectives[ J]. Clin Micro-
biol Rev, 2025, 38(2) : e00150—e00124.

Wang D, Dai L, Cui Z, et al. Association between peri-
odontal diseases and chronic obstructive pulmonary dis-
ease: evidence from sequential cross-sectional and pro-
spective cohort studies based on UK Biobank[ J]. J Clin
Periodontol, 2024, 51(1): 97-107.

Qian Y, Yuan W, Mei N, et al. Periodontitis increases
the risk of respiratory disease mortality in older patients
[J]. Exp Gerontol, 2020, 133, 110878.

Mammen M J, Scannapieco F' A, Sethi S. Oral-lung mi-
crobiome interactions in lung diseases [ J]. Periodontol
2000, 2020, 83(1): 234-241.

Zhang L., Tian H, Ma Y, et al. Periodontitis pathogen
Porphyromonas gingivalis promotes chronic obstructive
pulmonary disease via affecting neutrophils chemotaxis
and function[ J]. Int J Oral Sci, 2026, 18; 4.

Ye H L, Meng X Q, Li H, et al. Periodontitis aggra-
vates pulmonary fibrosis by Porphyromonas gingivalis-pro-
moted infiltration of neutrophils and Th17 cells[ J]. Front
Cell Infect Microbiol, 2025, 15. 1595500.



— 698 —

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

el bR 4F R A S

2026 4F 11 A 5547 B5 6 Wi

Int J Geriatr, November 2026, Vol. 47 No. 6

TR, & AR E R A BB Y . U 5 AR P G SCBRAIL R K By ifs 2

Arango Jimenez N, Morales Vera D Z, Latorre Uriza C,
et al. Relationship of obstructive sleep apnea with perio-
dontal condition and its local and systemic risk factors
[J]. Clin Oral Investig, 2023, 27(6) ; 2823-2832.
Lopes M P, Cruz A A, Xavier M T, et al. Prevotella in-
termedia and periodontitis are associated with severe asth-
ma[ J]. J Periodontol, 2020, 91(1) ;. 46—54.
Gomes-Filho T S, Passos J S, Seixas da Cruz S. Respira-
tory disease and the role of oral bacteria[ J]. J Oral Mi-
crobiol, 2010, 2(1) . 5811.

Worthington H V, MacDonald L, Poklepovic Pericic T,
et al. Home use of interdental cleaning devices, in addi-
tion to toothbrushing, for preventing and controlling perio-
dontal diseases and dental caries[ J]. Cochrane Database
Syst Rev, 2019, 4(4) . CD012018.

Huang C, Shi G. Smoking and microbiome in oral, air-
way, gut and some systemic diseases[J]. J Transl Med,
2019, 17(1) . 225.

Suvan J E, Sabalic M, Aratjo M R, et al. Behavioral
strategies for periodontal health[ J]. Periodontol 2000,
2022, 90(1) . 247-261.

Grant W B, van Amerongen B M, Boucher B J. Perio-
dontal disease and other adverse health outcomes share
risk factors, including dietary factors and vitamin D status
[J]. Nutrients, 2023, 15(12) . 2787.

Luthra S, Orlandi M, Hussain S B, et al. Treatment of
periodontitis and C-reactive protein: a systematic review
and meta-analysis of randomized clinical trials[ J]. J Clin
Periodontol,, 2023, 50(1) : 45-60.

da Silva Barbirato D, Nogueira N S, Guimardes T C, et
al. Improvement of post-periodontitis-therapy inflammato-
ry state in diabetics; a meta-analysis of randomized con-
trolled trials[ J]. Clin Oral Investig, 2024, 28(9) ; 514.
Krajewski A, Perussolo J, Ercal P, et al. The effect of
non-surgical periodontal therapy on subgingival microbio-
ta: a systematic review and meta-analysis [J]. J Perio-
dontal Res, 2025, 60(10) : 963-993.

Surma S, Lip G Y H. Periodontitis and atrial fibrillation
[J]. Eur J Prev Cardiol, 2025: zwaf626.

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Rgsland A, Bertelsen R J, Heinrich J, et al. Effect of
periodontal therapy on lung function: a twelve-month fol-
low-up intervention study [ J]. Respir Res, 2025, 26
(1): 172.

Koidou V P, Hagi-Pavli E, Nibali L, et al. Elucidating
the molecular healing of intrabony defects following non-
surgical periodontal therapy: a pilot study[J]. J Perio-
dontal Res, 2024, 59(1) . 53-62.

Duran-Pinedo A E, Solbiati J, Teles F, et al. Subgingi-
val host-microbiome metatranscriptomic changes following
scaling and root planing in grade II /Il periodontitis[ J].
J Clin Periodontol, 2023, 50(3) : 316-330.

Pietrzko M M, Pietrzko M, Niemczyk W, et al. Subgin-
gival delivery of statins as an adjunct in the non-surgical
treatment of periodontitis: a systematic review[ J]. Bio-
medicines, 2025, 13(1) . 182.

Guzman-Esquivel J, Garcia-Garcia H S, Hernandez-Fu-
entes G A, et al. The impact of doxycycline as an ad-
junctive therapy on prostate-specific antigen, quality of
life, and cognitive function in metastatic prostate cancer
patients: a phase Il randomized controlled trial [ J].
Pharmaceutics, 2025, 17(4) . 404.

Ye X, Wang Y, Tian Y, et al. Metformin alleviates jun-
ctional epithelium senescence via the AMPK/SIRT1/au-
tophagy pathway in periodontitis induced by hyperglyce-
mial[ J]. Heliyon, 2024, 10(6) . e27478.

Bensman T J, Nguyen A N, Rao A P, et al. Doxycycline
exhibits anti-inflammatory activity in CF bronchial epithe-
lial cells [ J]. Pulm Pharmacol Ther, 2012, 25(5):
377-382.

Rattanaprukskul K, Xia X J, Hysa M, et al. Dasatinib
and quercetin limit gingival senescence, inflammation,
and bone loss [ J]. J Dent Res, 2025, 104 (4):
419-427.

Fahim S M, Miah M, Marcotte M, et al. Saliva as a ma-
trix for primary care: feasibility and scoping of its use for
assessment of nutrition and inflammation[ J ]. Adv Nutr,

2026, 17(5) : 100625.



