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[ Abstract] Antimicrobial peptides have antibacterial effects on various pathogenic microorganisms, including natural
antimicrobial peptides and synthetic antimicrobial peptides. According to the structure of natural antimicrobial peptides,
synthetic antimicrobial peptides can be obtained by recombining different functional domains, adjusting the original ami-
no acid sequence, or completely redesigning the peptides from scratch. Antimicrobial peptides can inhibit the growth of
various cariogenic microorganisms and the formation of microbial biofilms. They also reduce acid production and acid
resistance of microorganisms. Natural antimicrobial peptide genes can be used as genetic susceptibility markers for pre-
dicting the development of caries, thus, showing potential applications in the prevention and treatment of dental caries.
The instability of natural antimicrobial peptides and the inability to achieve targeted sustained release limit their appli-
cation in the prevention and treatment of oral caries. Synthetic antimicrobial peptides can enhance their stability and
the antibacterial effect. Synthetic antimicrobial peptides can also be polymerized with common oral adhesives to reduce
the incidence of microleakage after filling treatment for caries and to prevent the occurrence of secondary caries. The pH

-sensitive antimicrobial peptides are slowly released to promote remineralization in the process of caries. However, the
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safety and biocompatibility of synthetic antimicrobial peptides are worse than those of natural antimicrobial peptides.
Moreover, the combined effect of antibacterial peptides and anticaries drugs, such as fluoride, is still uncertain. There-

fore, in this paper, we will review the design methods, application and underlying mechanisms of antimicrobial peptides

to introduce novel methods and ideas for the prevention and treatment of dental caries.
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PURRR 5 ~ 100 S ZHERR 2 1) A ST
VERTAO SRR o WA W X0 v 7™ A A T 24 4
%, B R Bl PR L RIS o H AP Ik 32 22
A PRI, RARPUR KA T A& bt k. 3t
PR KA B R n] 23 D LR TR o BR5E LB T &
o BRHEA B Ir B (LRPRAE AR FRRIANE A BT
B IR T 2 M A Y B PURAE R A TR A
SV TE A o THURE K = SRR A, B T
JIRZEM 5, B ANARE 1 5 11 R I3 o 45 30 1
o1, WS R 20 W A 4 n] IR AR B IR L S
PR AR 5 R UT HoAb A= W0 9P IR A S N T
ST K AT E A — R 1 A0 I R A T
0T IR E 110 338 2 ) 10 PN A S A AT AR — i M
JEE, PRIk AT Bt IR 46 g (75 96 F) i PR R 7 T
I A7 AE — SE Bk fi o AR SORE X H I H DL 7T Ik
2 AR B 6 L B AR LR AT 2504, W]
i AL T O i i A 75 96 102 P R A BAR,
ARG IRPT EE DT S S S

1 HERKISZE

PU T K A i IR R YR S oy P AR < SR SR T A IR
DL N A T IR
1.1 RARAK

IR B &G B W RAR DU I 35
% LL-37(37 amino acid residues with the first two leu-
cine residues) 41 J1% & (Hisatin) PF IR 45, LL-37
TE T 22 L, 322y vhMoRs 20 A0 1 e 4 i
Az A DU DL B A SR AR b kL 40 i E
DN T 40 55 A9 VEJHS . Hisatin By 5 A VR
WR 530 o Hisatin-5 A]F046] O BR A AR, 7T 5 4
Jif0 JBE 52 A 48 G T BU G P A AT A AR AR IR I, DT
MR ERE AT AR B, fE R AR AE T o WL B4R

EA MW «- P 2 (human o defensin/human neu-
trophil peptide, HNP) F1 3 - B 1 & (human beta-de-
fensin, HBD) , HNP1 ~ HNP4 5 %2 ply b 41 i 7
HE, o HNP1 ~ HNP3 £7AE T MERRITER Y ¥, ol
A= PRI B, B B B 47 H s HBD-1 \HBD-2 =
BEph PR b B AR A o B ER n] R s 2
B0 2B 8, 40 11 s B R DA T e R VE
1.2 AILE&RAHEK

N T8 BT TR IR R AR Al X SR 70 T IR ) e 91 245
), LA K H iR S W) T i AR DGR IE BE il , B4 il
WA PO (B SR R BT k. AT
N A8 BT IR IS O R 2 LT L3
121 BAARIIGEM M EEH RIEHAGC
BT R IR A I RE 45 AL B, R A R BT TR IR ) B RE 4G
o 25 5 ¥ BT O TR IR, LUK SRS D RE , 10
I & 1 25 1 (statherin ) FYZ5 8 350 DL S 20 e R 9 245
A SRR 8 ) T T TG i 7 06 AT R RIAICR
FRAJE BEAT © 4 B K Y ) R 25 4 B8, K Bt i IR
A BURAE I D) RE S5 A8 55 BA B T A 4544
Sl 45 B AR BRI A8 ELAT B0 T R A XU A ) Ik
W, LAB IR F S s R R T 1R (gallic
acid, GA) 4% 4% £ LL-37 19 18 ~ 29 i 54 K& 2 5k K&
(residues 18-29 of LL-37, KR12) I & i Ht B ik
GA-KR12"7',
122 PWRFEAIIEKREER TS RIEHAGE
T T IR I D) RE 45 1) dul | 1R 77 9] 45, T 8
B e 91 LA SO T AT P 1) 45 R4 AT T4 JIK %) Bk
PERT (B K Ve I BT 55 ), R 3G SR 0 B IR P T
AE 1, W0 2 ML P o 0T IR RV e B K 2 B
BK (synthesized temporin - GHa analog from Hylarana
guentheri skin, GHaR ) 5 6 v F1 55 8 {3 1) 57 5¢ 2 2
USRI &=k i N AN R NN W S e
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JL T, AR X A S K T ) 40 TR LA B
PR, T b R 400 A A 0 ) T2

123 FHTHBOPTRIK MRS R, L
L2 UG A0 B JEUE, EORT AR B BT K, A
BTG B BH B R Y o- BRIE BT TR IR
(de novo design and synthesize cationic, amphipathic
a-helical antimicrobial peptides , GH12) & 3& F o - 2
Jig4fr & 751 (XXYY ) n CHH X B K5, Y 35 57
IKEEHE 8 TR , LB 22 FE R 4 R (histi-
dine, H) Flgi K PE 2 B PR 5% 2R (leucine , L)y %L
SIER, TE NI T o- 8208 5 WL N ity 2 5 1R H
IR (glycine, G) , 76 N 3 53 P4~ 2 FE MR AL B T
A EA W EPER) @ Z R (tryptophan, W) , LLE T4
PRI T 20 M B . A C 3 S0 A Sy 1 HL AT, 386 410
PURE 1, 15 208 B ST K GH12, HLZ R R 7 57
4 GLLW+(HLLH)2"';

2 PLEKBr AR E R ALE
2.1 WphlmAEmEK

H1 T R 22 BP0 T K D 7 T A e Y B R T, A]
5 B0 TR B0 HL AT ) A TR 25 R A i
FOWEIR IR = SR AR SR AE A o H RTHT TR JIR0T 200 5
IR 2 LAR = ALl ORI B S8, 24
0T I B B e B, g 5 X3 )= R A
PR PR SR B AR, ) i L e R 400 5 s @3RI LA
T, 70T K A S 7R 23 15 200 L JBE ) A P 9 0 4
T LAL R ZNER , 7 7K EB 0 HESAE AL A P, 0 68T IR
5 200 B 8 fel A AL ] R 2 i, e R A s B
M BRAE R, BE TR IR o A O R A A R I 4l LA
AT o AR M A e R B RS IR T T
TE IR TR B M R R . A R R U
2 B AT 4E BK (new homologue of 13-25 amino acids
residue from LL-37,1G-13-1) " 4&45 I ik o] i 08
DL 50 T S S R R T A M PR 2 A, S A i B A
U PEHEANTESET

0T IR T 490 1R T A0 B RE AR R, 40 LL-37
5 ECEIR T A0 RE A0 B2 S B i g
P, 5 PN o R AR, S A i P A g
AL E T ECEAE I o Hisatin-5 AT AR T4 98 45 %
iz £ H (organism’s principal K(+) transporter, Trk1p)
S H S BR B P = B IR 15 (adenosine triphos-
phate , ATP) B BT, Bt 5 55 200 i 26 T A9 RS BE 52
N (purinergic receptors, P2X) %54, NS ES
GRS, 2 5 ATP AL 5 5 =, B IR

BT HUTE IR B 95 % Q176 M P H i & [ C
(penicillium chrysogenum Q176 antifungal protein C,
PAFC )i R 3k 52 0] [ €0 23 2R T 200 i e i e, 175
S VORI =W Da e - & R crias > e R E: )
T

2.2 Ak sm @ w R

TU TR T I3 PR 30 AT T R e, 0 o S R 1Y
A TR M AR S R T Y G B RE I
ATP 5 il (F1FO-ATP i) n] M 20 Y F iz i <08 1O
2 200 i PN F pH AL, = S0 TR I R e A PR E A
R PR RTCAE R U (Ficin) 7T 1 48 54
BRE F1FO-ATP B AH SC3E K (A arpD ) B3R 35, 10171
F1FO-ATP g5 , 5 ECAM M5 1 , 00 S0 15 A Fr)
TR LR B A TR R
2.3 IRAE YD TR

PO K GH12 ] 1044 A2 S5 B 1K R 7 B AH 5C Jk
PR (A Db ) 2235, 400 ) 2L T 0 S ot 0% 5 B v IR
A g R T S B K TR R AR R R A O A
comD/E I luxS W) ZR 35 , JF M40 ) 240 147 7 1R . A8 5%
HEBRTE ComDE XU 735 5 1 19 F 4t i 2H 2 R s
(histidine kinase, ComD) I Jz I # 7 57| (response
regulator , ComE ) ZH i, , 78 2% S B BR oA X R (BT 2K
S A 7 A5 1R B B S N R R AR DG BEVE T
comD ¥ % 2H 2 R il 1 52 A LW L BE g i 9 Ik
(competence stimulating peptide , CSP) , T comE % %
20 i P e 7 9 5 R DAY SR i R R R A
TuxcS 5 PR 24 i S- A2 0% ks [m] 28 > e 22 12 2t il ( S-rii-
bosyl homocysteine lyase , LuxS) , % M 35 2 5 577
WA YA Rl A 1755 F (autoinducer-2, AI-2) 1Y
A, LuxS/AT-2 BEIRIR N R 48 (quomm sensing,
QS)Z SHEA W T % iz AR, 52 e 28 S R AT 1Y) B
J37 . BB RK GH12 W] 3 | S B R A | ik
BRTA e 8 S0 A A DGR A spacB i B 14 P T TR
SR Ak, Al k20 TR DR i R A = E R, S
R R A 7 AR A TR T R R JR) ¥ A 5 R Y
pH, R Tl BT IE
2.4 A9 ] A M BT R,

725 S Bl K AT A 3 ) B L FE S 1 (glucosyltrans-
ferase , GTF) & W20 il &1 Z2 M, A 5 24E W ROE B .
PO R AT O T R AR S AR K R gtfBICID L gbpBID
PRI 3, 000 ol 7 4 2 B Tl ) A i, 32 T 400+ = )
TG B o 4 L A7 B 55 JE 4R A2 A A% R (extracellu-
lar DNA, eDNA) 2 28 S5 55 BR 7 A5 ) 55 P9 40 Jfd o1
LY Ry, AT 7T 2 S AR R S A A A0 A
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He I A, e R AR W i AR o BRE 2R AT
B E AT BOT AN TG B HT R R ERK G3 (de no-
vo designed helical peptide according to the law of -
helical protein folding) 5 eDNA A1 H.AE H , G3 1] L4
5 eDNA M AE A, 8 1L B eDNA | B I B
Py, S BCEOE AR > N TE A T
K (synthetic antimicrobial decapeptide , KSL) 7] g 28
AW R AE ) , S B0 W IS R R T A ) M DR e
G, S0 A= W AT B
25 REFH A

T 43 5 BB TR RO TS B B R A,
AR FE R B DORRES B 1 A2 R LT BB AL
FEA AL, 4n GA-KRI12 Bl <0828 = JE A7 L i
GHI12 Ffh J5 4 11 32 7K C 3 TD 17 Chydrophilic C-ter-
minal “tail” of amelogenin) ZH B Rl A K TVHIT9
(fusion peptides composed of GH12 and TD 17) 4§,

3 HmEBRTEEERRE R A

FAT i TP IRTE s BB v B A R E
P, ] B 4E 7 B B IRTE 11 R85 v KO A T e
YER A AE e —E dkik . © A MRl e R $iE
JRZ5 K4 A RE S8, 40 % T B0 T IRTE 11 5 R4 vp g
FHETRTRETE , A BRSSP h T AR
3.1 AT AU KA R By 06 8 B
3.1 [EFRFA S RGTE AR 7RISR BT R B
filt =, A5 FH 18] B P 97 R BT+ B0 T AT A= 9 B
JIRAT A9 5 1 IR P A RS 42 550 o0 2R L
TFHEIR TG o Q0 LA GH12 Ry A, N-A i 38 i i
IR (lysine , K) A4k 3257 o Y L DR M5 R B (methac-
rylate, MA) B BEAL S B S 0y PR 28 , B3t b H 2R
(glycine, G) #4 B 1 8] i X, GGG Fl HH 22 24 TR (ser-
ine, S) FH 2 ML (G) 14 1 i [] B X [7] SSSGGG, il
a1t Mg T Sz LA A7 1 IR A5 2 Rt 3 0] v G
FE NI TR IR SR 25 5, M UK A= R By Ik 47t
T R DR e ok e bR S s T P X 7 S e R A
RO MHEN . fE RS b EIREE T I AR
W K A 45 A BK (hydroxyapatite - binding peptide ,
HABP) {7 2E ¥, # n B AT R0 A6 A BT ik, B
B AT AR IRATE 28 7S - Rt 3 57 A Tk e 2 i 1
A, [R] AT & HR BT T 1 T 30 o) S50 v A=
PRI R >
3.2 WISEMEPTREK B LRI N s
I, W] RE H TR0 T TS ek i L A S Al
FH T 28 TR 5% 525 48 4 7] 5 42 Ik GL13NH2 (bacte-

ria-agglutinating peptide ) — 1> 28 JE 2 5k JE 15 21| 19 P
5% P Pr B BK GLI13K (three amino acid residues
GL13NH2 of replaced with lysine residues ) XUz I )2
JS7FH T4 B T LAY 2 A Joi- G ) T g R UK
AR A A SR 1T AT 977 L MY 8 ) B AR - e
FR IR B, AR I 2 T 1 O KA 5 TR 2
AR J50 2 THT ) BH 785 0 11 JORORS T 11 fi S0 A R
APUEYIBERAE T, AT A BB 2k A g ) KA

3.1.3 pHHUBMESTRIK  7EBig 2 b, i Bl 2R
B pHAELFEAR , w2 BT KA BT 6 1 . 76 pH
{E AR, SR BT IR HBD-3 1 LL-37 HU 18 116 M [
IR, N T A BT K GH12 B e i M35 >, 7
i s B7 16 T3 T, B A IR AT 5 %) pH B U A W) B AL
JLERA Y, Y pH B IE R I JUE K S R AW
FRE S &, YT pH ERE R, RS W] Bt
WK, AHEGURAE ] o G pH w34 A% 7 44 K e R
AR £ " l-b- TR -2- (TR N R ) R AR
% . 18 &2 5 (methoxypolyethylene glycol -b-poly-2-
(diisopropylamino) ethyl methacrylate micelle , mPEG-
b-PDPA) *7 45 AT AE O 8 BT BUAE 3R AF 25 W R
KB, TE pHAE BRI, HA AR 1 25 ) R ik g
J7 o PRI ISP T AR I A e AR A A T
AR DS A8 A R A RS9 5, 75 pH (AR
IR, e 4 P A LA B e v 4 LB Lk 168 5 1)
PEJE . WAL, DATE RBEVE SR, 23 0 5 BH 2 5
FIEF B 2Ok i R , 11 2H 26 i 4 oK B PR (nanomi-
celles, NMs ) , A] 7 pH {B 2l 78 B B0 H BT i ik .
Hh s R B R B BRE TR, e R E 2 B AL T
Feoh o TEH I pHE 26T AR IBOR B R E
pH (E FEAR IS, BB 5 22 IR B - 7R I g it i i /K
fift, i A BB 3800, BRI B
B T2 AR B A KA. W BT AT
P2 I A A 2R A 2 TR ) 422 A5 ¢ SR Mk (aiionic citraco-
nyl anhydride (CA) modified polylysine side graft for
chitosan, CS-PLL-CA) ) B-JRFRENE , 7 pH {E<6 i
A5 W m] BRI o- A BRI e B 5 M (o
-poly (L) lysine side-grafted chitosan, CS-PLL) , X} i
AR B R KA

3.4 PRI ZERE  hTHEKEA AL
SEME, AP AR R B2 AN N 55 A4
W VEY T, RS2 R0 R RS P, B AR BT TR IR A T
[E1), el T 245 ) A8 A 470 T JORRES 1) 2 8, T 8 It 7
FRAE S [ DL R AR AR o s 728 Nal-P-113
R ZWE A 5T RENAR T (Nal-P-113 loaded
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poly (ethylene glycol ) combined chitosan nanoparticle ,
Nal-P-113-PEG-CSNPs ) Fil T4 Ifi i 1 52, [7] i vl 42
i 24 J 98 47 B P A 28 A 96 A O IR s T A
R - R IR - 22 Ik L 5 9 K 2T 4 S 4R (nano-
fibrous scaffold of synthetic peptide/poly (vinyl alco-
hol ) /poly L-lactic acid) A] 5 BT I BK 19 22 B, 4 2L
e PR T 0475 0040 T 11 € R o 0 I R & R R
1 /i (secreted aspartyl proteinases4/5/6 , SAP4/5/6) [
B LRSI 1 B S (A R
32 FHARIE L C A D EIA D G T 8 A

FE AT BT RS 2 WAl TR R
Bl AE AT TR R . st KBS E S
P R 3- B L -4- 5 T B 2K ) (protamine and 3-
methyl-4-isopropylphenol , IPMP) : [5] /£ H 7T i 5 41
BB 05, B ) B AIG 1 728 S e SRR A 8 0 Y, R
25 15 G AL BNIBR 5 I IR 2 B LR I A8 8 P ] 4
BRI R o 605 9B T A R IR A/ 0K AR
A AT AU AR, W] IR & 45 148 A
YER™ i w R & 2 (poly-e-1-lysin, e-PL) F1 35
Ak 48 (strontium fluoride , StF2) 4754 58 E AL &5 ( yttria
-stabilized zirconia , YSZ) 4} Kk 8K A& N H T # B
ARt i R S R U R S DS § =8 < R ]
PUREMER, 22 5 252 W 9 1A 3 iy AR A
P — LR AT . Ht, PR IR S ALY
PUB 2459 35 155 N HT B CR 18 A D

WA, MUK B 7 A 190 T8 K5 08 9 19 &% 2E
A — R, A BF 5045 3R R HE WP HNPL,
HNP2 \ HNP3 7K -5 JL# 5§ J Y S A= 52 SRR G, X
W HA —E R R, RAR BT I
BE DR AT A D 15 A 0 et A B M BR 7S, T - HBD1
AR G [ 151047031

4 R B

i EPTAR, PUR R EA R PR Pk
YRR PP A AR I T 7 B BT 36 /D i
FEHBUATT R B 0E T | By L 2k 2 i A AR 2 i
A RGNS . EA SRS )55
TR BV R T HERA PR Y
Jot G B AR S D LB, Rt R IR A R 5
oA R BETHHE I R pH B SR BB JE 5 K
PUB IRES R T OKRL T GO R 58 IR LR, B
AR 10 R 5 X0 TS 1 A9 5 0, X B o IR AT
2R NPT IRASE PEANE . H AT T DU
JIRAE 1 s 75 363 R O T 9, B 2R R T IR SRR

AT T LA KRR A RCR D5 T, 5 TP IR 2 4 1k
VLR A U AR B B T 5 380 B 2 500E 58 s Bt
TR JIROGT T 21 40 B | 2F R 18 2T 4 240 i 45 T 25 M s IR
BEVESY s REZBBUE IRBF T 5 b RSN SE 50, HU
JORF) 1l PR 552 o 17 T S80S 1) 5k 2 JE 8% 14 1l PR X 46
PR UEW] o BT IR R I PR R B AR L R
16 5B P [ B 5 10 5 S E— 2D R AT
T fu] AR Al IR AT BIF 5T A, R — 2D 0 i e Ik TE 1
JEBR85 TP B RS P, S BT I IR AE 1 IS BR TP RY
KA, AT AR 7 ZE AR SR ABEFE R I 1w .
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