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[Abstract] Alzheimer's disease (AD), a multifactorial neurodegenerative condition, imposes a major burden on
societies with aging populations. Recent research indicates that oral cavity health is a critical factor influencing AD
pathology, making proactive investigation of this modifiable risk factor essential. This review proposes that aging-related
oral microecological dysbiosis and oral hypofunction may promote AD progression by inducing or exacerbating systemic
inflammation and disrupting the homeostasis of the "oral-gut-brain" axis. Moreover, each factor may worsen damage
through distinct biological pathways: oral microbiota dysbiosis allows direct invasion of the central nervous system by oral
pathogens, promoting amyloid B-protein (AP) deposition and Tau hyperphosphorylation, while chronic sensory
deprivation from oral dysfunction triggers neuronal degeneration and adverse remodeling in key cognitive brain regions.
This review aims to systematically elucidate the roles of oral microbiota dysbiosis and oral hypofunction in AD
pathogenesis in the context of aging, clarify their underlying biological mechanisms, and explore the potential value of
integrating oral cavity health management into comprehensive AD prevention and treatment strategies.

[Key words] Alzheimer's disease Aging Oral cavity Dysbiosis Review

F0] SR P 165 BR9p5 ( Alzheimer's disease, AD) & —Fh LA ifE OIS T 2ERADER R EF LF, Bk T

ATPE I T BE AT A R AE A i 2R A T PR, B R G 20504F 4 = MR AE" . B A B BR, 1990-
MARASFEZE sl B R A TR AT s, A 20214F, " E AD K AHSCHIR (Alzheimer's disease and
related dementias, ADRD) B & SO R 5HET 2R 43001 I

* R TR AR H (No. 2022GGA042) %EB) . . . s " .

A AEEH, E-mail: hxiaoj@163.com ﬂ2494ﬂ1239%}o B AU, m@ADRD*ﬁiE‘JﬁWUﬁ\ %1:

H R F 9: 2026-01-20 BORAGFR A A A AR A B S BRI = A, YR 4k



http://orcid.org/0009-0006-5903-2308
http://orcid.org/0000-0003-2040-8532
http://orcid.org/0009-0006-5903-2308
http://orcid.org/0000-0003-2040-8532
http://orcid.org/0009-0006-5903-2308
http://orcid.org/0000-0003-2040-8532
http://orcid.org/0009-0006-5903-2308
http://orcid.org/0000-0003-2040-8532
mailto:hxiaoj@163.com
mailto:hxiaoj@163.com

1

PR TEEW R T DA SRS D Re B AL R R ks B B 57

AL, A I A G 285 R g8

e i Gl 186527 S DL 1) AR 26 1 BAE M e4 55 fif
F:[A (apolipoprotein E e4, APOE e4) /&5 TA B AD =5 XU
PR, AW T 58 3 R IR K BUAD, 48 R 28
S AD BN Ay 2 oA B E 5 AT T B4 A D AR A )
YRR ZER . FEARZ nl I AN R R v, R
FEBIA 0 H 23 32 B (o [ B R o i 3R i B 5
CRETRTRRO M8 H RS B (A F Rl % 8 D it v ) T e
JEAD AT FAR N R, $d78 AD 8 By D AR E S
KEY . PEBEE MR AL, 1T ERAE 2528 5 D BEGR i)
RES RN LR | Fhee B A e S5 E I, e PR 47
HFRAE .

ik, ACETER G LT = T DERMESK
A B D RE IR 5 A P AD Y SRS A PR AEAIL R, If 1
— ARV AR ADBERR R REAF AR B AH ELAR -5 D[R]
VE, IR IR D B (e e 45 BN A ADZR-5 B FE K 2R 1Y

1 EEEETHORMESKESAD

L1 RATRFIESE

ZIURATIR AW TSR, I G A 28 0 PR A DG 30
OUHRRA R ) 5B NINFIDIRE N S AD AU 3 i
FEYIAROC  rp R B o8 JR] 98 S8 3 i B (A P20 1B 21K
TRt , HAEREU R b Do e B R R (615
TR, BROTIFITEE T N TH BB S AE F 7. F TR
ZH SRR Y S0 A 4 A, $ 0 2R R B0 i 4 T Sk
T RE GRS R -ON OGRS A, F R 54
S8 VAR EE SAE A i P (AN C R 2R 1 AR R 4 A+ )
FHE AR I AE, AT BEIE LT 3K B I ek 4= B Pk i A= ) 2
LR BRI FUKE TR R A AT 7 i
T MMENEBET, wELL 58 A HERR R ] R G &R, (B
RUESE SR R B = T, Ot IR A B T
REH I SRR, S A D RE 3 M AD & A K e
A XU
1.2 EEEETHORMESKA

FEAE S NRSE Z R E Y I, U E RS 51
F R GE A S SRR DA O, R d
JE RIRE 22 PR 5 20 U AR R P S . AR TR A
—EFEBERG N, (AL B AR 4, A 4 R Y
FRERRT TR X IR Bl 0 A A PR AN
PRHEZAE N O SR, 5.0 A5 |« AN Ffs 5w 2
ARG 2 BB 25 VAR G

BGBEE L AT RSB T TR A N s A 25 174 G B

RENRER . TEREA G2, W8 B R R
$22E 11 (W Claudin-1., Occludin) F i, MER I i & H
FAL TR I A3 5500, DT 1) 555 1 s o B N A 4 S 1 B AR 1)
RE; RIS, o P 4 i 55 S0 R e 40 L 554 L b AR
PRRE T T B, i — 2D R AR L B B0 i 1Y g 11,
TEIE WM BRE S 1T, T/B VAR 4 L 51 2 4 K Dy e S )
55 R RS G N B, E— 2D AR s TR R L Ut
Ah, R T R IR AZ AR (Tas2Rs ) A REAE R AEL
G 10 S W S 456 SV, e R e B A T A
PR RAR TR R AR AR S ST RS AE
ST AP RGP AR, I e 2 T R SE A 1 D g
20 i 10 s A A A

B G g 4R iR AN, Rl U B R0 3 2 21 i
AEE I A7 e 7 (senescence-associated secretory
phenotype, SASP)FFLL BRI AE 48 K+, X Fh I8Pk 4 RE A
BE xR R A MUY GEREVE R T, A s AR TR A K,
AT T Y Y 2 BRI I LML TR (P gingivalis) . BAZRFT
T (F. nucleatum ) 55 DR 400 J5 B 101 BEAE5E

gi b, BRI NTEE Y2, S 1T —
A5 A R I K2 . O In 552
AR DL AR R 2R AT — 2D iR G — R A, 58 4
7 0 A A I e R s g, IR 1 AR A R
PR,

1.3 ZEEESETORMESKIASIEADRILE

e R b, G A A R A T 35 A U H 7 3
Y4 SRR SO0E, 12 & N i X R GE I S E B A, DA
M AT GBS MR ADAH DG B AR Wit oe R0, ZFh 0
i S0 T B e T 75 v DR 28 ST S, P B 5 i AR
FI8 /0 S ADFESGERRRAE (4 H B0, 7 101 B ke T 1R Ji
SAE(F 5 AT REE IR S 2R AT VRO A F A M IR B R 3R
Z—,

ML 7, A R4 O A & w5
T AT g i 22 bk AR e ik N AR A, P AR SRR
AH G B S3 1) HH AR 2 B LA B B Ay 5k 4 37 7 4% i TR0 R 2K
WE o 7 T, #5398 S A TE 2 56 2 A7 T R A ik 1t i o P
SRE R M (Wclaudin-5., occludin) 34 i Hum 714, i
1T ELAZARE A PR 28 2R G0 00 ik /IS B 4 L . BT
JRE ST A AL, 5| & Ry R 4 RE P, SR, I R AE AN ZE
ADH R AR R R A it — B .
—J5 T, H AT 5 — B R B 2 AR AR T AL
il o MG IR A P. gingivalis AR, W43 HH G E
TR (Je 20 HE RS ) Bl S 35 TLR4-
MyD88HK {5 5, TR HERERLNE HE 1M 3755 /)N e Jo 4 it



58 PR A=A (B 2D

5 5745

NLRP34AE/IMAHE [ B A BB 3B (GSK-3B ) 1 %
L5 24 R T BRI P, AT [ 25 i A A R i
SR DhRE . b, H A W RE ) R H =
AP A BEN (PGDHC) AH#E TLPS, REHT i # 4% 5 SH-
SYSYHIZ TN H TNF-afIL-6 mRN A /K- H e
PR F-SIRT1IG M T P, ax Se2b B 4R F i ok U 23
I3 R AT 38 A 175 5 0 A OG0 Wb e T AR b 22 T
&, DI A 4 1 s B e 5 b 20 AR A7 M 78 2 i) 2 it
WA F 2R o[RBT, 2 2 RATF sy 2tk iz
(trained immunity ) 3K 8l 4 56 K G2 QI B g i, m 4k
FEFHUR R AT FE LA, 3 — 2K R R IR R AR5
Xof R b 28 R G A SR

BR E A SO R RAEVE RSN, ZE BT 5T, O
Tl A 25 A A P REAE A 10 -fig - Mg Bt — A R
T JEI AR 58 1 i SR G P 5 Pl ) e R P B AR S 5 R AD,
BPRERIUE ST, 2 J6] 98 A O PR RE RS A Bl fr 2 1 Jls ke 14
A7 & B i AR G A R B S5, Ak T 38001 A 46 i
JCK . BBBUJREAZ 5t LA K AR 28 SR AE S I HE 3R, 3
AR S Ji T R A SRR 9 X i R B 5 B ) ik
iR, RIE T ORI S T SR ma s, (2
TEE RAEA T HEANEIR RGE, RRE s oM Seie )Ong, IF
AT RENIE ADAE S 4 28 0 -5 4 2ot 1577

5 2o e S s ol NN R A G S T BT
T SR R R DG I3 1 Th X B B . AR G SE TR M

- -l Tl 4 2 L B, FRERAR TP AR 2 R G R
AE T (1) o X LEHL AT RESL RIS AD AHSCAYHi 22
RALRA A2 TTRRAS, (HHAE N R A e v B D
SN BAXS BT AT T 2 — 2T LAt

2 FEERBEETHOREINEERIESAD

2.1 RATRFIER

XTI B AN R T A 2, R IR 1k
BAFHA M IIRerE iR . HARBES R X Y
SRS AHOCH) ZYEE . RGEVERY 1 I D REIGE i XA 1 i
155”7 (oral frailty, OF ), B & K WA s e 4= B fi
JEE SRR XA AT I E LR AR, LU R
FIRH W RE 7 T R AR M T BE R, 5 848 AN T
RE0 35 22 (6] (1 SCHR © A 22 WU A7 9 2 B 5 vh A5 31 56
TEPS SR P B Bl SO RE T B XU 52 i 35 1A
K, BRIV, IR AT XU G 1.4 %

P20 R, RIMEFEAR ] 4 B A F R b . B TR AR
DL AT R T, I RE R A B AR 5N 5
IR AEDG kAR F D) RERR - S 1k A i 5l
B RIRAR (L RZ ) KM, 3 ] BRAETERE S e i 2B W
ML o BEAR, B HTRE AT 5 S 2, i 4 ol i
BZIRITIR I DR 1 AR N, IR T RE T Rk i
BARBEFH Y RINGE, D 3 O R REAE 4R A
e B TE DR

Aging-associated biological context

Senscent cells
(SASP...)

Immunosenescence
(Innate and adaptive)

Other factors
(Long-term medication,
dentures, lifestyle...)

Barrier disfunction
(Gut, BBB)

Oral microbiota dysbiosis

* Increased pathogenic bacteria (eg: P. gingivalis/E. nucleatum)

* Decreased beneficial bacteria

» Periodontitis/Apical periodontitis

Oral pathogens & virulence factors (LPS, PGDHG, et al) & OMVs

Direct CNS invasion

* Blood-brain barrier disruption
* Microglia and astrocyte activation

I

Systemic inflammation
amplication
+ TLR4-MyD88 signaling pathway

..a
«Neuronal
Sepescence

Oral-Gut-Brain axis
*Gut barrier disruption
«Gut microbiota dysbiosis
+Endotoxemia

Pathology of Alzheimer's disease

+ Neuroinflammation
+ AB accumulation, neurofibrillary tangles
« Synaptic dysfunction

* Cognitive decline

B 1 R2ERTAREEKLESM/RRERERRILE

Fig 1 Linking oral microbiota dysbiosis to Alzheimer's disease pathogenesis in aging
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Fig 2 Age-related decline in oral function and the pathogenesis of Alzheimer's disease
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Fig 3 The role of aging-related oral microbiota dysbiosis and oral hypofunction in the progression of Alzheimer's disease
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