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[Abstract] The salivary microbiome plays a crucial role in both oral health and systemic diseases, offering significant
insights into disease development and early diagnosis. Under normal conditions, a balanced relationship exists between
the microbiota and the host; however, when this balance is disrupted, it can lead to the onset of oral diseases such as dental
caries, periodontal disease, and oral cancer. Changes in the salivary microbiome provide valuable information for the early
diagnosis of oral diseases. Moreover, microbial dysbiosis in the oral cavity may promote the translocation of pathogenic
microorganisms via the gastrointestinal tract, lungs, or bacteremia, leading to ectopic colonization outside the oral cavity
and contributing to the onset and progression of systemic diseases such as colorectal cancer, cardiovascular diseases, and
autoimmune disorders. Therefore, this review summarizes the role of the salivary microbiome in disease development and
diagnosis, based on recent advancements in research on salivary microbiota, offering new perspectives for the early
prevention and clinical management of systemic diseases.
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Fig 1 Salivary microbiota with increased abundance in oral diseases

OSCC: oral squamous cell carcinoma.
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Fig 2 Mechanisms linking salivary microbiota to systemic diseases

PAD: peptidylarginine deiminase; PPAD: P. gingivalis peptidylarginine deiminase; LtxA: leukotoxin A; ACPA: anti-citrullinated protein antibody; CVD:

cardiovascular diseases; CRC: colorectal cancer; RA: rheumatoid arthritis.
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g, L AE 2 RUME IR e I L PR N B S
PO, 18 1o H A Y FLAL ) 25 R AD YRS ]

i, WE PR 51 B B By R AHRHT 5 a0 I
TEC, 25 5 TR AR SR U DI E AV FH, BBEUR Il 5 e . B
WEYIRI R 24228, T 28 oTihifi .

MR AR 5 B B e PR AR O, R ik di
FW], PV GO W I 2 B A R B82S R OGS R
(rheumatoid arthritis, RA) 5 8. BF5E &80, 540
RAFE I AU FEAAR 1) 11 B T A D 2 R A T i 25 A
b, R T 321U ] e S RAFH I BARTIAE YR s,
FIF T —RIFE AR B O A A DR 2 B, 5
Wi Y 5 SR BR AR | IR A R A 9 TR Y R A
RASBFE TP g 2 SRSl B 7 R s 2 SR AR AT T
BN ERAH K, PPAD(P. gingivalis peptidylarginine
deiminase ) f& i M NbK S R 7 A 1 R JIRTSE B 24 2
R V2 (peptidylarginine deiminase, PAD), ZF iRk EAL
L TRRE T R R, 1 il K 22 DD 1) R e A 2 R 1
FLIK R B, AR5 X Se R Ik i Be i PPAD AL, T BUN IR
AR, R EAT R R4 ERA
(leukotoxin A, LtxA) , %85 3 5 5 M1 5 rh Mows 40 il
PN AN A2 IS5 5, (2 A PR TG HkG 2 I 0. 2 i 1
AT 5L ) A= 1, 306 B4 J5E 3 Ao 28 i 40 i LA 11 4 L
N AR AT AR o o 385 I a4 2B
JNEARAE R A TR AR EHPE (anti-
citrullinated protein antibody, ACPA) HJ4= i, SE IR
YRR E, o, BRI AW SRAR G, HAx
PRAT i 30 3 5 A 5 2R A O RS T ARE S RE Al L R -, gk —
AN T RAR TP o 3R Pk A SRS
Jl T RABYAEAR, FFRITE T — - PEIE 3R, RAE H T
YERGURI, A5 RN B TR R

PR MR A 2 B P (1) R AR 5 R SR vh 47 UG B
L@, NEERFR I 5CVD, CRC. RASZFh 4 By
SRR TIAHOC . MR G WA i AR A A B TR 7R B 19
WPE(ES . MR —FP IO EEERREA, T &t
Z R T 2B REIZ I o 38 S A M P A A 4
BT, 455 Je b i BE R A 2 HOR, a] LA B s A= PR BT 7
P95 AU, S TN e ) 1 e . AR, 4 Fist e T —
AR T . 240 TR 51) S50 XA AR (1) i 2 J P A 1 e
WA A A AT ST, 0 — 2D fa s 1 e Wy 2 S 4
A IS

4 ERFHEYISHRARNIRE A&

W 5 R VR A A 1 s e 4 By R/ A KR T
FEBIRWIRA, HAE B2 W 5 P00 AR bR S 1
J1H 52 B X AR MR Rl M AR R E % A
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ZiE RN AL T BRI . B AT, DR
KR, PCR, 168 rRNAJKE DI 7 K 72 Kk K 40 7 Ay
AR BRI AR T B A I H] T MR A 7 o3 B o XSy
A B B ABAE RBUE | e Sk Sl R AL 7 b e
Ik o 2 PR, PR AR R 510

ARG ARSI H AR (AN T 15 7 ) B URA B i R A
JE SRR, (L HAR R R H FE 2% 07, MO &
ASCE, HELLG R IS P | AT | AR AR BRI oK o Bl
AR YT 0 & R 5 A s Al R R4 T, TR
PR | EHE | 22T H A B0 P AR WA 5 v, X TSk
I B A B PR Y RIS W 5 Sl S I A SR
o AR ERANS SR — R TR S bric 5 e JE AT I
PR [T AR A DU A, HATBRAE T A DU PR | A
AR S5 R, FE PR AR A BN — T H ]
A I AR A IR % 5 S A A 1 PCRE I MEVE A AR, AT ]
R BRIEAR 435 1R S 0T 2 BN 5P BT P 4G H S5 PCRIE 22
5o BRUA PRI A1, vE AT W] R TR A DG AR
PR TSR, Sy B2 W At T Re . BT, I R
KSR IR 112 W 2R AVETS R B R e Ay,
Z P AR R AR A T H . ARk, M R LG R
BB YRS AROLE, Tk e LGRS Y E
FEARIR, JCH A X 8T a | BUIR S 47 00T,
CCHIZ SRR BF R SR, HTTT I AR R
VA X Sk S0 A 1 BB AS D4R . (B AR OCTE IR,
VT N IFSEE BT — Al PR 0 e 8 e A % S S5 7S e
TR bR A AR, 2R I AR AT LM Y RS TR
Sk EUER IR AR OCHR AR, A5 RAETR P, fe R s e R AT
RS, SEORD T T T LR A A ARV R Sk 25
HR bR AR AT S

A il 7R VL (polymerase chain reaction, PCR) /&
—FPTEARSMIGH | R S 1S HARDNA R Bei 3449
SRR, THZ B TR SRSB4 . PCREL
AR RGPk, 2 FPCREE G 52 30 2 20 TR 1 (7] B A6 0,
SR 2R IPCRT ATIME LU A HE R E 5 R . 5%
A% Yt 1 RT-PCR (real-time quantitative PCR) J&—F
Iz R TR A ACE A 0 43 A I AR . HoA L
Ji PR AEPCRIW AR Z& A S bR e B 1A, 38 3 52 B
WEI 5 A5 1 BB 21 38 ERPCR™ Y 199 1 1 72,
TSNS HAREED . RNABEDNAFEA KT HEE 15387 o
RT-PCREGAR AL RS SN DNARREHEE &, 16 LA
R e e RAUE Kl S A L I, RT-
PCREGATERG IR 5 AP 75 00 Jr B L ) Il ) 1o T 5o

H A 2 T A P A 53 2 2 R S I ik

G3 R PIZE, BIVER X A W R A R AL % B 1 (i1 6S
rRNA P ) A4 2 B 4 I (metagenomic shotgun
sequencing, WMS) . A HE 72 B TS8R
YIREE I RAE, (A HAFE LT R 20282 b Besfy
B, 38 X LURS 0 B R OK P 510 D 7, 7T BE 52 0 5 41
FEEBEROAS T 510 PCRY 41, 5 T3 A iR
YoE Mo F AR TER I 7608 EDNAS & LbHEA T 5 &4
JBERED 38, DT 37 S0 B R A R R A L
Z N, WMSIH o Te i i 43 T RE AR 2 DN AT 71, ik
B 15 RS54 3G D £, DT B iR Lk [t SR,
WMSTRFTE PR AR ol B A LA DN A BE (il 3 =
20 ~ 50 ng) MR BE RN P 5%, 7 RETE A £ M stHEAcH
A AT RE AR PR R AR A5 R BRI — 2D il
WREEA B T3 A i) R SR, (H 52 BR ni A2 AR BRI 2R 4
29: PAE P8 o L e T3 B0 AR KRR 1
SOREA IR BE T W A5 S e LU S0 R S TR R
S e B AT i 5 5 A AR B, X 2R R A
I iEiE e

AR OCTE A, TEMEVR | A 55 I R AR, 15 3
DNA /il m1K90%, " H I i A W15S . 5L H4A
DU EEOR REA AL o 23 B 23, EL X 00 T8 32 R L
R Mi16S rRNANITELES 1y hs . 73 HERA, R BHE
SRR, A, BT R BRI IR E R 4 L AEAREOR
e, ELop i AR YIDN AT K, BRAIHAE TG R 5T
RN . Bt MR RO 1A B BRAERIE .
o e | 8 AR AR ) EERE A A B W 2 A T AR
el — TR 5T B, T —F2bRAD-MAUAE AL A, %
HORLETCT 8 ERRIYHE RN, S8 A Al
LRI, SR AE BT S AR E A REAS S AT PR T
R AR T %5 o 2bRAD-MEEARE RRNE T =it
FAF FAEA R YR B AR, T AR AR
fi, Joit 1i5E LBk EDNA, BHAg SRl o Hede il
AR s B AT A DL SO AR ) AR Y R G
SEOUH, Roid T RRUE I PRBAB AR IT . S A DG T
YibraE i Mo Ae £ - W B AR

T D EAE MBI, REACREE 5Tk IR B
R DA K DR B BV VR 1) I [ 1] B 45 DX 3=, 389 ] RE X e ¢
HIREE WIRE TR S5 A0 P R 2T, R T 16S rRNAKE A 7
HIBIFFE A I, T P AH A 20 R T RE DR SR 4 7 1 AN [F]
W77 AR 22 53X — 5 TR T BT SR A 1 11 N R s T
A AL, 55— 5 T 32 R AN BOM A Dt S
FROEPERYSZ 7, AN, RERFFEAEREA LB | fRAF S
SR b A — 350, AR REAS LU A AR A5 PRI o SR A%
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JE T E LB A doe A S e PR A

5 RE

ARSCREIR T W G A D 2R A LS R da s TS
WEH . JEI ¢ . OSCCAF NP AIAR A, I 11 il
S EA L LA ANl K MR AE PR AIBIE T S A E Al
S 525U R AP . RN HTCA 224 TRIE
25F . FE AR BORERE S S0, (A RR R
WG 7 TLRAT AN AT A B TR SR AR, 1%
S R A S AT T e PR - AR AR WCER 55 e B i B 22 5
ELHESE SR P SETE S R] L, B R A
TE 5035 AR 22 5, 3% DI SRy il S B Z2 B B
SRR A W) T RIS W B SR R, (R R
B TRNS I T H . SR A AR I 7 %, 5K
I PR A LA Z REAC A, FFAERF T B0t P 720 5 8
SN LR 2R, DT R AT T 45 SR A T S5 [, o 0T e i
2R 5 LA i ) A MR A ) S B R TR R S R
2, VA A B 1 S e B i ) S T L s
WIS R HER A SR AL A S IR R T 58 TR
it P B A R 4 52 2 P R T 1 LA T A
TR AT 7 7 R PO ol 0 A8 ) R
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