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Probiotics and regulation of oral microecology: a review
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Abstract: It has been unequivocally proved that the occurrence and development of oral diseases are
strongly associated with the imbalance of oral microbiota. Probiotics are live microorganisms that confer
health benefits on the host, which exert the probiotic efficacy by the process of secreting antibacterial
substances, interfering with the colonization of pathogenic bacteria, modulating the expression of
virulence-associated genes, modulating host immune responses, regulating oxidative stress response,
involving nitrate-nitrite-nitric oxide pathway, and adjusting the pH value of biofilms. Studies have found
that probiotic therapy could reduce the risk of dental caries, promote the periodontal status, and improve
the therapeutic effect of oral mucosal diseases, which is expected to be the potential way to prevent and
treat oral diseases. This article reviews the researches progress on the relationship between probiotics and
oral microecological regulation in recent years.
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% 2E TR (Probiotics) 2 il Al — & $i0i Je 6F A4
file FE 7= A A RS TG A R R A 25
FEbEE g 0 T 2 R4 B RGEMEBR BTG o
KA ARG FE I, 11 o A 25 A T3 ek A I B
JoT 5 B0 TR 5 A A W R T P 25 5 6 i A e R
il PRS0 T (14 A4 S5 TE M DT 11 J 295 119
B EARRWR A FA D, A SOk 25 28 T 0L T g
o TRl 25 A RV P B LA A T T J 2, DA
R 26 2 TRV RSB 1) B TR AR A B 2 A
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1 #AEHEBR

2001 4F, BEAERA 2 (Food and Agriculture
Organization of the United Nations, FAO)FI{H 11
H:2H 2 (World Health Organization, WHO K 5 4= &
(Probiotics)sE XA : it Y rh 4GS iy, A
T 19 e B R & HE A 801 FH A TR A 2B ) Ot s
DM, 2014 48, EFRER S 8 ETCRHEIRE &
(International Scientific Association for Probiotics
and Prebiotics, ISAPP)A AR T 5T %5 A R R M,

ISR T 4 AR T 3 M ODAFE, B2 R
BEOTREDRES A AR R aED . SR T A
WEZARGE, WpiE . DR RS, Wl
L AN i S P R O RS TR R, A
L PSSP, A R, 2%
A TR B it U T 2 T A LA (AR
Wi . S PEFLRR R ORI AE) I BN TR (AR A R
BB RS s ARSI R AL A . HRT

A REVFFRUESE T 25 A WX AR 45 RS A 251
AAIhRe, EAEE Y E 8 R A,
IR G R 1 T F P A 25 2 TR R Rk
FEA R . BULHE . AR, BEERES.
NN 2 AL TP 28 R I R R AN & — A K
WL Rk R

fi A TR A9 48 A Pk A5 B R B BRI 9T 4GB 19
XHF. HATHC BRI i 4 42 R (European Food
Safety Authority, EFSA). 32 & 52k i e i
J5)(Food and Drug Administration, FDA) ., H[# [F 5
9 A i B 2% 51 2> (National Health Commission of
China, NHC)3FBUBAUE N AT Ry <20k g 44 K m]
of T S R 2 A T AR 25 W0 TE IR R %1
FHH 23T, [RI i o 0L SC Rk 18 4 A TR ™ EE 1Y
BERIIONE o SR, R 25 A5 TR S AE (R A HE T
o 2 (IR BT A e AU Y R
R, B 4N S8 D RE IR A9 H 3 sl B A O R e A
9o 1) SR A RN I A LR B A TR ST, IV AT
o3 2% EIBTEMIEE , WTETEM BT | g 30
149 72 Ak TS PN 7 5 B P 5 i 56, e R BRI
i 26 A TR IO P A 2 4.

2 fRAEAE DR AR AR RE
21 HEESUER

AR, 5 A A B SR PRS2 T KRRy
TESE . FRE o AR BB AR, a0 R ZLAF B . BUE;
. SRR . BT LR S, SRS
BI04 /L e 80 1 T R A= 0 5 v A8 SR R T 0 PR
T B 25 S50 71 P 5, AT F9L997 i 14 1'% Nadelman
28 DS 3o — T4t o <L o) s b 8 o i 2 T8 %o 1 J%
HER AR Z I ) RSP 5 META 0¥, &8s
Az R LI O BB A K AR AR AR S R TR RO | 2 1R e
W pH {5 . Megha 2525 30 44 8—15 % iy L& k4T
LRI AU RFSY , R IR SE 2 JH 4 H & 26 4
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TG KA ) B S B 259 5 0 BEZH (L NSPT)
FHEC B AT R4, 45 58 Wom IR FH 25 A2 T 24 Fl Y 2
HAE 3 F Wil R R B AKCF i 5, i BL2F TR
SR BB RRAR, AH 2 21 [8] 2 R R B /K OF- 25 576
Beiter i o o — IS A4 A T 2 2 RO S
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WA G 27,
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A W RS AR W) 22 TA) B8 A EAE 2 B 25 A
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Jr AT E B0 g A DA ] R R T AR IR T, i
b 5 B0 T TR A R T A5 ALS SOE IR, AR
I A ARG B2 0122 Busscher 2071 & B (A SR
Birh, WL AT TR AN T S LA R AT A RORG B 2 i
JRART, M SO R 1 E 58 . Comelli 2P %
Bl g 2E W AP AP AERY FLERFLER TR NCC2211 fighs
A XK [ B AR 0 AR S S
BRTE OMZ176 (94:4# . Tahmourespour 255 % B |
ETRFLAF I DSM20079 14 4 As B AR RE IS FEAR
BEBRTA RGN I, DATTRERARG 171 Js S 3ok A B v e
RO FRATTHENT , 625 A= i Al 3 e A ST BOR A
L SR RN BOR 1 , D8 O A MR A A R
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33 ATEHEAEXEERRE

i A TR R 8 kAR 1 300 TR B 0 AH OG- 1
SRl AR S AR R 1 R WREGE MR, NI
TP 5 T 18 IR IR S R B RE T

7 SRR T B BRI 7 R AN PR BE ), LA K
PRI ZHERIRE T, — E LSRR AN 2K
WP o A SPAEER PR AL 1Y 40 i /b 22 B (Extracellular
Polysaccharides, EPS)A B FIE M VI, M
Y FOI0 8065 1A 1 A 2 TR R e 73 Sl oK T 2 ) B 35
WAL 7 Z2 AP T S D R TR . Wasfi 0O T
fis A= TR LR T TRV 28 S5 B 3R TRT 1) 0 TR AN T AE )
FEPE, DAKOGTEEMIRETE B . AR RN S5 AH DG A S
BRTA L LB B IE oL, S5 R A, FLIRH R
AL AR JURN AR S BRI 7 ) B AT O, A T 7R
A (atpD 1 aguD F:H) 7 A= EPS 5L (gifBCD
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TR RL, BRI A S K o ) A RN 5 )
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FBER T FLRRAT A L R LA R A £ A T AE R 1R
FERRPAAE A AR WIRSIR 1 B S0 R 1 7 AR D T
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S i PSR B TR A A A R I TR AR O B i i
A, REMSUS T REIR M AE R0 Ak b A 3 ROy, MK
7P 85 R LU TR0 2 R o 2R T 11 2
WV S IR . B B (FimA) . FEARER R BT 5
(LuxS) 14 J& Bk i (FtsH) %5 [K 28 A 8 ik 47 5B,
FimA 595 AT - K ARl fs . (R28A ¢, H
A[3E 5 TLR2 Fl TLR4 32 IARZE A 1 #k fim 32 4 iR
S, FHAEE R AN 0 G kB, TE
UMK ATCC 33277 H, SUFF AU FF
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PR AT LRSS 2 i bR B R B ) #H G R 7 (Pg VAFs)
(%G 5% . T i PgVAFs, AT S0 S R A bk e
it T A R T B
34 FATBEERERN

MR Z MIESE R, 3 AR WP AT LS 515
F T B 4 B B R G 3l S e AT AT
PR AE IR S, el AR A R FIL A% 240 Jf I8 7 f &
TNF-a, TNF-B. IL-1, IL-6, IL-8. IL-10 f77 4z,
FEARRAE K, 7 T RSB B BT ¥ b & B AR
FAY, A 2 4 2 A T R Sk B SR 1 T 4
Ji(Treg) I ENAE, 55 TNE-p 774z, M-Sk IgA
KRG, il REAT A M2 B A T 4 40
MR FH 50, RIETLRIER®,

YNGR R i R Y R I N 7 N ]
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Wb, S fE ERR AL T RIS U Y R A — i B
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W A #5 A5 T R FLAF B SDL AT LAY i 2 ik

HNP1-3 f/KF-, T g5 L il i A e
UEHEDN 25 A4 PRI FLAT B SD1 nJ R i< 34 i 22 ik
HNP1-3 ZF 2R 4408 O st S M .

F IR BRI A5 5 SRE B 1S in 8 VI AH
%, Mts A AT I S A IRA AT e 2 T A
SO, AT RE, R PR I pA P A bR
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T FRAS T 4 2 AL 20 e 20 it A 356 T 1 St R 1 1
R, RmERRFATE LA-5 F AR FLAT 3
LR-32 fEfs 350 TLR4 £iA TR, HAPEENT
(A20. TOLLIP #l IRAK-M)Z k0, 84 TLR2
A1 TLR4 JE[K % 55 , T FRAIR B4 A i A 7K
UEAh, #5342 T -5 2 R0 D R AT IDE A SRR T R T
20 2 S BN R G 5% B T IR 41 TR A R
b R, EERFLFTR LA-S . BUEREELAT
LR-32 PRI A2 o019 v 00 A3 B8 o 28 J1 90 B 3 11
HEVERE,
3.5 ETENEB KA

NPT P 4R B H & (Reactive Oxygen
Species, ROS). T PEEFNHLAAAT Z B A PR
R AEACN I o SR AR I B A K R PR R E R
TR RN 2 P BB Mg, B . T
WL DR ISR RS, S8R AT
F1 0 5 A P B A B 1 ) R R
R ROS M=k, HE BRI, FEEk
fiff 11 A Bl R R A BRSOk AR AR R,
DNA ¥4k EARAE . AT, R
A RES I B A SR B T P, Cu’h), Rk
P LRI AN A K. THR). T ROS =
AT TSR 8D B R SR R R AL R
BLMEETT, W/ ROS (9774, RS F I E W AT
AT 1 s S e L4147,
3.6 SE5EBRETHEHRE——SECRNKXHE
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