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Abstract: The balance of oral microbiota is a key factor in maintaining oral health. Prebiotics

are a kind of organic substances that selectively promote the metabolism of beneficial

microorganisms. They mainly exert their functions by adjusting the oral microbial growth and

metabolism, inhibiting the formation of dental plaque biofilm, regulating the host immune

response and oxidative stress response, and participating in the nitrate-nitrite-nitric oxide

pathway. Studies have demonstrated that prebiotics play a positive role in the prevention and

treatment of common oral diseases, such as dental caries, periodontal diseases, and oral mucosal

disease, and are expected to become a potential way to prevent and treat oral diseases. This

article reviews the recent research progress in prebiotics, their effects on oral health, and the

mechanisms of prebiotics in regulating oral microecology.

Keywords: prebiotics; oral microecology; dental caries; periodontal disease; oral mucosal disease;

oral microorganism
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Figure 1 ~ The classification of common prebiotics'™.

[ Fructooligosaccharides (FOS) ]
— [ Oligosaccharides ]{[ Xylooligosaccharides

g Gamma-polyglutamic acid ]
[Polypepnde polymers]—[ (v-PGA)
]7[ Mainly found in fruits ]

ABERE | KEEIR . JRE . IR Eh S fd A2 JCRE AL
1P e rp A HEAR VR T A B W 1) 1o T i
s, HBFA FEGOR B SHEARR A o

2 g TTAHE LR B AR

21 #HAETS5ER

AR, B a5 AR JOAF oY & SR AR R G,
Kk Z2 BT 5% IE B 5 2E T BB 8 7E %95 1 By ¥
KA LA G 2R 2 —Fh B VR s i AR 2
R, AR LIRS SR N F2 B4 1 8 45 dh E
WF RS I TG IR . = 8 s A R IR T —Fh
Pro-Argin FiAR,, HAEHER 8%IMAFZARR, 7]

-_—

Galactooligosaccharides (GOS)]

[ Pectic polysaccharides

[ Seaweed polysaccharides ]

Polysaccharides in traditional
Chinese Medicine

Blueberry

Citrus

Pomegranate

Xylitol

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FATEE: A Tuxt H k@ B R RIATHL I 7T it e

745

DABJ 1E 28 V5 2ok i, W) Bsh - S 7 3 2 T o 4
v U, BEAh S BRSO R I 1k 1L
A PR (CaviStat™)!' OV S A 1.5% K & R 19 F
B UV B W 1 B B IR AR R A A 2T
IROFSEUESEF W], 28 HokG 208 1 A7 23 56 N Ve
R AR R VAt RE 1 O AL e WA R s 2k, 42
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PR T RS G PR, e SNl VR A 0 2L 1) 2 i ) it
A A AT Xue PN 6 4 T
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i (DMFT>6)Y 5218 & ST 1 6 AR BENLSUE
SEMEGE, FREI, B H A 8% &R
AT DIFEA SRS . 16 /B0 A TR L ) A s A
WA Pyt G OU T, Sk 2 A A TR B ) FL IR ™
. Koopman S5/ WFGE KB, Ll & 8%k
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G, Bl A A B R FRARBEHE T, AT
DORAE R —Fh O A Bk R, oA AL
Bi il B AR W) T B, neRe A R AR R I 24
liff Z 4t (arginine deiminase system, ADS)FH %
A TE (A B2 B U 1 5 ) 4 B LS AR OB
PUlg 5 Zrp AR A ARG Pk ik e

AW RS —Fh 2 29812 UE W] BE A R AIK 165
W 2 A KU B9 26 2 JC o Cocoo Z5124I%t 179 44 w5 i
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TR, BEREEA 2.5 g IARMEEREDS B 2R A%
I I R . A, ERRER AT BB RIS 7E M 25 A

JCANFEH . Rosier PG EEL, 12 HZIAE
FEBRARSIRRER AN RS , SR, REpH
SR MER pH T RERE LIRSS, 1M EL MR A R SR
5ELR A R ARG, SRR 1Y pH A2k
SEIEAR G, X WY ERER AT DA (. 2 PR A It
FITRAY. , V7 HEI X 2 h A R A0 I B T FE L IR
1 A, R AN R ER AT A 2 A oAb FE R kA T
F i . LA BRI R, &85 25 248 o HLAT B
KERE ST, SR, Vuletic Z20%F 117 &2 # i
FTREMLBUE X BRSCE, RS LSRG &
IR S B AR ) T Bh 2 1 32 AR
P R R KA pH T X — 4518 .
Astvaldsdottir %5758 1 — 1 R GE VM K 25 2Ky
BT & B, 5 TG 2R sOkS 28 il 70 B 1 3508 A UE
o HLA B I T XUBS: , PRI, 2 TR ) I
PRI A PEAG Ml FE T rhors 20w 1) B i v g o 36
TTHED , 2542 0T WU R G FASTE],
SHE—ERE RSN REGERA - B
I, 254 C e b B RO R — 2R .
22 #HAETSEFREER

AR, X TR IE A F 14 25 A8 T A FE
Mk Azzi ZPI%F 60 HAETE R R TS0
25 SR, B A LAFI AR =k
DT BRI R B A R RO G T A R
fiE, 1 H AR 40 mg/kg (5 AT R4S
IR . SR, E A O e AR T IR
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ez AL FARIA T 10 2 F e £ 3 AT Rl AL SR X
REGIS , & P38 M3 e % D [m) 38 i I - R TR 2
IR ST WA T, 120 5% 245 ks e 2 R iR
J7 Z A 25 A2 00 AR R AETF ARG I SRR
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F 2 & B SR AR 0 A ST AT A R0 o i
R, A B R AR E - (HE: B AT EE AT
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EEE TR PG Y 3 bR O SR AT
WANESR, RILE A SERE (C. albicans)TEARM
RERIAATE FANBEIE® 42K o Pizzo AN, %
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AP AT REAT Bl TS ] T RS S R TR B R ER Y . It
Gh, FWFREM, FERIMNG A B R L rh R 2L
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AT eedE , Mk Ay 2UOF B 1 E SN A )
HIBTG T-BLo

TEBR b ARSEA Y b, R 2 IR 283 i Fh sk
MR ADS fUSH™ENEm . SEmR . —
AR . —BERR IR (adenosine triphosphate, ATP)
N, HHoRG 2 R AC ™ Ae Y 22 5 S A B F B
Be pH Fhi, VAZERRAIXT R PEIREE pH, B A
T ADS FHM:(ADS AN R A RFLEAAAE ,  [R] I X 1
VR R A BT se 10 AN, AR UER,
= R RE 08 R HE o A Wy B b BE R T B
(Streptococcus) 155 2 FRER & (Veillonella) 1) A=
K I 0 25 5 8@ (Neisseria) Fl B 4 T 1 &
(Aggregatibacter) ) A=<, DT 48 i) 6 o A9 &
J&), Yoann SO SCBRZEA KA, AR R
ootk G EERRES . B-H A -D-ERMT . N-&
P -D-H- 28 4 Jre 5 ) % 11 s B A O 1) 3 35
AIRESS IS A i AR R ZE B, (e AT 25 1 s 4
WA TG R R . D3 4h D-SE RS MEAE A
FE 1) 4 A 0 A 328 W) 4 I S T 41 4] AR S BK R
(Streptococcus mutans)iAEK, I F B FHEEK
& (S. mutans) . XK B 5% Bk (Streptococcus
gordonii) %5 1 1355 BK A 1) W0 Fh e S Pk 5% s ] 2
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SIS B, - I -D- 2 U 3 5l o e
WBEER T (Streptococcus salivarius) 1, MK
D Wy B b By B R A T (Fusobacterium
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gingivalis)WECE , [FIFHEIER] N-Z BEFE-D-H #
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LRI AT I (Actinobacillus actinomycetemcomitans)
FHAL 2 4% BR 1 (Streptococcus sobrinus)Jg/V , Fe#
ik OB XFEE o & M w T B AR
Jimenez-Hernandez Z5I%} 32 44 3% (acquired
immunodeficiency syndrome, AIDS)fETE 6 i N
ST UFE R EIG o KRR
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Wi IR K R (Prevotella) F135 22 K &8
(Veillonella) A AR X 32 BEACTA 1Y 11 AR DI , 1t
b, JCHLAH R ER AT LA fin v 08 A0 i I 38 2o 410 )
PR A B R 7 1 pH B
3.2 0 O A= BEAE YRR X

TR T RERETE IR N RS TE & U
4 Z M (exopolysaccharide, EPS), XLLfifish L b
LR T T A MG T2 22 EPS A5 K %
Pk B M (water soluble glucan, WSG) A1 /K
%5 B ¥ (water insoluble glucan, WIG)™*®!, —Ji%
el , EPS {2 20 e AR R M , FHORIP4n
PR T L AR . PR . BRI R AR 4
FW, Huang ST —WUASMIF G 5L K&
B, SRR BRI A YR A SR i A 2/
YHTA EL 2, IR 208 0 5 PR IR A8 Sk K T (S
mutans) =PI EAEKEYE EPS 17742, AT
il AR SEEEER TR (S. mutans) EVIRETE L. 73 4b,
A WG UE PRS2 7T g B s A 0 RE
1E 7% 5 5F BR B (S. mutans) . N R4 H
(Actinomyces naeslundii) F1 X & %% BR & (S.
gordonii)fP) 3 P A YIIEEIRI | KRR/ T4
YIREIERE, fRi T NIRRT (4. naeslundii)

A BHEERTR (S, gordonin) B9, WD T A
PE LA Z2 8 I8 B, 98 TR S BE R (S
mutans) M R P F K, WM T X8 BEBR A (S.
gordonii)ﬁ/%jkﬂﬁgkﬁgfzﬁim]o A 2 R P ) AR St
BREA(S. mutans) =P ERIAN ZBEERHEY, If
X AR SEAEBR TR (S. mutans) 1) 2 B g 1 AH R
7oA AR AR o HAM R AR T PR RS B
S W8 1 R it H K (gofB Fl spaP) . ATE
E(nlmA . nlmB. nlmD F1 cipB)FIRE I & J& T
1) sigma [KF-(ComX) , HE— A1 A= R Y,
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o FH MR YR T AT S5 R B B BRAE S A4, W8 S Bk
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FrRGRE, IF R I AME Dy 10% R AN [F] IR
FIVE R TR, WRERE . ARBERE, 3 h 5l
P TEBARRTAT , HEBK T T BE XA AN [R) R B2 10 A
K5 24 h J5 WSS AR T, REREAIE i 5E B9 A=
PR, T AR Pt 2 V) A B Sl LR S TR AR s L
AR R T TR B DR R B, 5 R R, AOH
P 2 D A ) B 3K A 1 f /D, T L RR AR A — R
FRARTERERIE AL, i TR AL 5 v B
WBE, I, £ AR JCAE B RE AL 410 ) Bl P A=
HRFE B
3.3 ATEERERE

TG TR TGS F R DU IR SE 5 R
iE SN G FR YT, g A i 3 R A X X e
TR A RS o BRI 2 IR R, £ AR
JURERE XS 15 T g RGE AT o 4 BTl
A B EENR TR , 1A B eI S R AR TR
HABR MR TTRE ), X R 25 Lk oo i
JETEZ R RAERAE T el R AR sk g
U PR 3 Ao TG SR8 G 2R P I 32 1A (G-protein
coupled receptors, GPCRs)A& %58 K Y o 6 17
F#tE, W GPCR41 Il GPCR43., 40, #E—Ii/)
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AT, R BUEERR N R 1 5 GPCRs 454,
B T RAE/IMAFE R 1L-18 (interleukin-18)AY
FetE, b TL-18 RERS fe it b R AN A SE HE 1
BRI AR NS FE—T AT X A 2
TR R R B, SR EGAA L, #h A IR
RS 1S I ez R 4R B R 1 TL-10 7KK
FEAIR IL-18 KK, [R5 R B B SR Lk
REfEHRm IL-8 A C [ i 38 I K-, JF4g
5 SR A (natural killer, NK)ZIA R 51 it
Hh, B2—1- R I B RRIS A PN 38 1 Tl A= 2 37 2K
JO7 R 5 AN ARG g B %% o Fransen 55 PO i Ji
B2-1- R JEME AT LIS IgA By53b, T EE p2-1-
BB S 20 IL-2 . IL-10 Al y-THR R 500,
PETETY B AR S e 2 o X LE e R
SITE I T B R W65 98 ik B I 1) % e ok v
FEVER . Levi SEUVRBUH S 0Tk G o
R R B B ROKF-, [RIRER IL-10. y-
TIE . MIERSEHE T IL-18, ek
¥ B 7K - Silva S5PH5E 1 — AL BRBFSE
T TR 25 2500 - BT th 422 Jo
KEATE GRS, KB B-H F AR
TRk, B F -kB-p65 (nuclear
factor-kp-p65, NF-kB-p65) . ¥ & & 0 -2
(cyclooxygenase-2, COX-2)F1i% FH—F b A&
fiff(inducible nitric oxide synthase, iNOS)AJ Ik,
I FLFRAK IL-1B A1 TNF-a (#9035 7K, TR 42
SRR Fe/Mb . BRI, AT )
e Y 25 2B oo T A B SCRe A R R A
TR A FE R B TEAR R AT . S, £
P 288 25 A= X T 10 A 9 59 AL B 3 in oK i
SIER: 4 S IR 0D 0 N N t=. 7 A i S e B
HENIPT A ANMLH F TIL-10 FRERLD),
34 SEHBRE-THERE-—SHRNKH
BN B B

il 2 8 A SR T 7 0% 77 16 2 A 4D 7850 B2

2 IR -0 Al R A6 -— A A A I P8 1
TS R R 7 10 s 240 D A D1 38 20 ik it Ay I il PR 3k
Fe—SARR, AR ER bt A WA K W 26 R e Fak
HEATEIR ) Rosier W58 AL, TERYIREL 4%
PFF 5 hJa, i E) i 0 s AP A S A
AR ER I I T4 | 4N 4% 355 T & (Neisseria) 1 2 [X
B J& (Rothia) , 1M I 1 AH 5% J& 4N 5% BR 1 J&
(Streptococcus) 15 7€ [ J& (Veillonella), VA&
50 B R AR A OC T JE Q0 i ok 5 i R
(Porphyromonas) . #FE & (Leptotrichia) . 85
IR N B (Prevotella)® B @5 18/0 o i T LAY
MREL B HURIBE ST, 40 165505 710 24 J i AH G 4
PR PR AT A AR G, B E0 RS 10 s TR R A
FACY, L, B FEAN BR SR A Bl 3 i O
HmRER M — AL R A, TS BT i i 4 .
Ji 9 55 FURSBE9 o SRTT , A BF9E Rk BRI
IR 1 AR GRS R R A It TR )8 I BB 7, AT
0T i P - ST 2 s -— AR A 2R R 0
JIT LI AT S 3500 s gt 0 an el £ FH e
BRI 1 7K 57 AN TR] A 2 1
3.5 BATEMNMNHEL

T AR o ™ A A BRI AR AR R 7 AR
R R EAL N B (oxidative stress, OS), A& HFIAY
1574 %8 (reactive oxygen species, ROS)FJ 2 1]
PIJE: DNA| RNA., &R, REMPEE &Y
A 0 Ak AMEAEAR) . B BF ST UE],
— 5 B B A A R I I T R O T R
SR BT IR , AR L F R L TR
IO EEAAESE , i -5 A Ak N 3 YA 5,
Zheng Z&1T%} 13 145 3¢ 18 1 15 I 9% (chronic
kidney disease, CKD)H: ¥ Il AR 56 A &L 4 AT
FW, 5 42 D0 AT 38 ) g A AT PE R M b A A
RE 1 K i M DA T R ATR 4B A L BOIR 2 o R 2 55 b
BV Rt 400, PR AT R 2 R E
TIPTEAVERIN S, 82 i 8 Ak S B (catalase,
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CAT) . #8451k %) 15 AL i (superoxide dismutase,
SOD) 1 & Mt H Ak & 4 1k ¥ W (glutathione
peroxidase, GPx)AY 2k it Bl 1 BRAA N B9 7
YRR Salehi-Abargouei Z571%} 2 THFSE HEA T
RGN 5 A R, #hFE s A U R RERS D R
{IC IfiL ¥ PN ¥ (malondialdehyde, MDA) I3 fi
SOD K- i H i A= G Al LAY 3 i i Ja B R
MR, AEERR DI AT IK s-FE M 15
I, R S AN ), AT /D ROS
A Y B RBE LA PL R Pt Ak g, LA
Yok 55 2 FER A G I e . Silva P8
L REHLOT R SY, SR B-AT R IRG T Y
H AR S g R BRIV 4 B T AR KT AR
IR B R AT VE A ROS THBRFI, (% NF-«xB

FR 15 AL T I M R IR R TR T R W PR I
(nicotinamide adenine dinucleotide phosphate,
NADPH)%LEER K, IITHER] T B-4 SME xR
Jo 3zt S AR O A R A 3 e S AR S e AR AT Y
PR BeAh, fAE RS SEE T
APUEAACEY . B TE AT M Mt
AR K- . R IR AR ROS (RS 155 7
FORFEX TR R E T, DTS2 11 e 1
A, WA AN 25 AR TR AR AR B
gk, I HEAT TERERI AR A R AR I L B0 fi A
PR, BT 252 RSP RE ), (HUR 2% A et
F AU N A B2 H R, T
BETTRREE I 8] B A B AL BR300 o IE 52 A3
W o g AL TR A S TR AL AN 8] 2 s .

Maintaining a relatively neutral ambient pHI

Adjusting the oral microbial
growth and metabolism

Promoting beneficial oral bacteria and
inhibiting the growth of pathogenic bacteri

Regulateing oral microbial
community diversity

Reducing the production of water
insoluble glucan in biofilms

Inhibiting the formation of
pathogenic biofilms

Inhibiting the biofilm formation
of dental plaque

Restoring normal oral

microecology Reducing disease occurrence

Mechanisms

of action

Metabolizing into shot chain

Developing immune regulation
characteristics

fatty acids

I

Modulating immunomodulatory

Decreaseing proinflammatory
cytokines and increaseing anti-
inflammatory cytokines release

cytokines

Involving nitrate-nitrite-nitric
oxide pathway

Reducting to nitrite, NO and so on

Regulating oral microflora

Improving oxidation activity

(MDA)

L] Regulating oxidative stress
response

Reducing oxidative stress

Regulating host immune response{

Improving antioxidant capacity
and enzyme activity

2 g TR OB A5 B P21

Figure 2 Regulation mechanisms of prebiotics on oral microecology

[38,49,53,61,67]
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