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Abstract

BACKGROUND: There are many kinds of microorganisms in the mouth, forming a complex microenvironment, and microflora disorders can cause a series of
oral diseases. At present, the use of antibacterial drugs is mainly oral or topical, but due to the rapid decomposition and release of antibiotics, the resistance of
pathogenic microorganisms to antibiotics continues to increase, often resulting in poor clinical efficacy. In recent years, studies have found that chitosan and its
derivatives have good antibacterial activity. With the development of nanotechnology, chitosan and its derivatives in different forms are widely studied in the
field of antibacterial.

OBIJECTIVE: To review the main antibacterial mechanisms of chitosan and its derivatives and their application in the field of oral antimicrobials in different
forms.

METHODS: The computer was applied to search articles related to chitosan and its derivatives in the field of oral antimicrobials on PubMed, Web of Science
and CNKI databases. The search terms were “chitosan, chitosan derivative, antibacterial activity, antibacterial mechanism, oral” in Chinese and English. The
retrieval time was from the establishment of the database to April 2022.

RESULTS AND CONCLUSION: (1) Chitosan, also known as deacetylacetyl chitin, is the primary derivative of chitin after deacetyl group, and is the only cationic
alkaline polysaccharide found so far. Chitosan and its derivatives have been widely studied in the field of oral antibacterial as nano-antibacterial agents. (2) The
antibacterial mechanism most recognized by chitosan and its derivatives at present is electrostatic action, that is, the interaction between the positive charge
carried by the chitosan molecule and the negative charge carried by the microbial cell membrane, which changes the permeability of the cell and thus achieves
the antibacterial purpose. (3) The antibacterial properties of chitosan are related to a variety of factors. These factors mainly include: microbial origin, chitosan
intrinsic factors (including: deacetylity and concentration, molecular weight, and polymerization degree). Different sources of chitosan and irregular specific
environmental factors (such as temperature and pH value) will also greatly affect the antibacterial ability of chitosan. (4) Chitosan and its derivatives can be
used as carriers of antibacterial drugs on the one hand to promote the healing of mouth ulcers; on the other hand, polymer composite scaffolds can be formed
as greener oral antibacterial preparations, enhancing the antibacterial properties of oral materials in the form of nano-antibacterial fillers. In addition, it can
also be used as nano-composite films and coatings to inhibit the production of biofilms of common oral strains. (5) In addition, the antibacterial application

of chitosan and its derivatives is still in the experimental stage, and its antibacterial mechanism is not yet fully understood, so further research is needed to
confirm the biosafety of chitosan and its derivatives.

Key words: chitosan; chitosan derivative; antibacterial mechanism; antibacterial activity; oral disease; stent material; composite material; nanofill
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HRTEATAMEEEQZ R ZANGAAEAER, 37~ T N, O-ft
WRRMEITAMERB A FHERES.

LUO 5 " Bl b T — AP T i3 4 0 2Bk M 5 AR 4 TR N-

F AL AEBIE R A, AR T T oA 8 R F B K
BIR, BT ORI RIS ST . BT K4 RAE,
EERBRAOMG R EHHH 5.0% i KT B Fs 5 R H
HRE QIR R R ST L 90%; MR s, HAEsuae kR o
W QR R), ERA ST TR RS 6 IEA S T A
70% #1% b B 42 3 B R A AR, Bt iiA £ ey et
¥, WANG % | A N-(2- L) AR -3- =T A R RER
fedetb ) oot 5ARE A LA A EMRAGRAER, £RE
B, Fedm i u RN R L WOR Kt E IR A AR R F
IPEAER, RTHLEAREH FAARE LA @A AR
R R.
243 MARREHAA FHBAERZ A EWWERR, BA69%6
57 ERMEARE, B, BEOMANTRIERFERLLY
TR, ARG TR A A G AT RS A LB A 4G ) R — ARk
A ATIRH) R, ABUSREWIL 5 P3R40 T A& Jotl sk s 8445 4 4
A A WA IE AR, KT T ProRootMTA, Biodentine f= 2+
FARE LB A A S FAEDIEAT R, FHERERAREY
5 ERELESQAYNT KRR T A BRI Y S Ft A
MR FER, ERRBEAENELT, BREDKEE T HY
BT mB e, XA IER T RSEM T AT RE KL
k.

R BEEER, XEED EZRT I ERZ —.
WALCZAK % P i it 5 B 48 — 2 s B 7 A& 8 M 82 % &5 [poly
(methacrylate), PMMA], 4| —FF 3 A 64 30 A 3 X5 L 4e
FAFARITT OEARBAEMMIE R, EREWRAE L
PMMA ¥ An N e — 3 R F 38 he T AL ey R mALAE B, {2 )
B M — 3t PMMA #HS 4T 2O 5 TR A8 75 PMMA SU R3¢
MG A F AL, {2 DE MORI 2 % B4R 44 K 45 4= F 2L 7 Mok
R RAEF B FT R PMMA Fh45 7], 4 RAEA LB IR AR A A=
AW . G IIE B FKTTIT R B AR E A 69 T A
A2 —, (B EVARIR K, R4 T A, IBRAHIM & B4
F RERAR S (5%, 10%, 25%, 50%) &9 7o FRAE R A NIKIE
BFARITITERT, R HeaNE. S22 FA
PIB B T KT R A ER IR F VA 5%-10% 494K AR L m A &
RABBRMER, EXAY LS FAREABIEREGELT, #
5T BB B T KT IR E AR 09I M A
244 ARG AR BETRAXRTRAMIIANT B XFHAR
iR KR, LRBRAKTHIEEREZ—, ZHANG ¥ ® AR
Bl R T ey A R B mREE SR, #&7T ok
AR, ARIE R IRAB B A T IRAE [ S R BALAE Z AT K
HRAALEECHHRANGNEA £, oRBELSEAR BT
REFM, 4 03% R4 50 nm 84 Bfbs4 T 4975 8 AT 45

AR, AR RTHARBNEE TR IO H
Ve, AR A I A A A A 04 B R TR

YIN 5 PO B st 5 T A SRR, R OB B KR

BRAR A AL, BLERAGRB TR I HET B Tt
BT AERANE | R OB /4RI, s R A A B4R B
FiE, MHE A F ARG ARA TR 5 @it fi 3K cu”,
ERBEEAINEBEHFOREB AN, HBI%WLELEH Y
#299.9% ¢4 K AT 7T 42 60 min R RiE; *4m oM 34T 7 AF
oo 45 RE PRI 09 R B RAT 64 dm fiE M e 2k M AR B
ZHANG 5 P s T A A RAB A IR, RARIREREESRT
— P AT A 6 KM IR RS — B AR K AR KB AR IE . — A 91 49 )X,
FO K BRI LA RAF ey AL . AR AT AR 6y A M TE
MR, AT HGRIR A, KRR K% A AR e
W EIRE BA PR IEA E M.
245 FEREMF MEOBEAEE ARG LR LR, ot
HAK B B KB & & . CAMACHO-ALONSO % ¥ 3¢-¢~ 7 1A &
B 97 A R RAEST AR R B X7 LE (R 6 H HIKA .
K 35 A B Fo bR AR L TR ) AR & A M SR T 45 69 YR S0 18 4
A, Z A5 18 I 4R AR b g 0 AR T R A oA R A ) AOR
R R AT IR S wRABRRA AL A 5 AR R B X E
A 09 tn B A PR A AR .

LU 5 B 4% 7 R B & RABIS4h 09 4 20 K 5 F
(PEG-g-CS@AGNPs), 5 T im4kth ki Tt LM KBB4 E
Fof 2k R CH HRB G EER, LR ERERK
FAREAR C_BER AR, RO BB RN @AgNPs
R FRIRAEE)TH F R C B 5B A, VA
B o RAR 58 B TR EZREAEA. DALMEIDA F ik
R T DB = CRALAR ABIRF], KA EMER SRS AR
BB kA LSRR E. AW FRE A, Tk BT
BAE Al ECF HRB AT HRE ERIA 24 T A&
WA T AR,

LFRE BT TN AT A WAE A A 4h ok A
B A TRE) 7 XA T O B IRE ARG AR, L3k 3.

3 | RRERETEYEDERESUSE KA
SEFTE A BX

PP R T SRR ROUAT A NI RUR, RS IR B AN
WY, IEAC SRR (8], BT i B R R e AR
GuBENIEs,  TBM AR 2R

AL A SR T SEIRHE BT B R A L A S 1 3 LT

(ASTERERREE <o €70 & BRI AR AT 1 ) 2 TS

TR, AT AE Dy S 2 €0 ) 101 i P B AT 57 LA R 1 i 35 1Y)

TEATGST

FERNE B HATE A AR U B RES 5 1 AR R

gity, PEREEBIEE 7K NTIPIREERE, B> 2Rk

MIRR A

TR BT B K S R R AT 75 1

fibs AFEVEREREMAN AL, 6k R B Ay TR A <6237 €

] TR B A W S A R

TR R IAT R EAR BV ER & 2 b i 2 e A 2 )

USRI AT Bl 28 % LT AE DRI TE AR, 5 s oKL

TR BE A B O R 1 R

AKF R O

SR LR

BB I b 5

3 NESREE Summary and prospects

3.1 BEEMATEZAESHARITIAAGARINE AR A —
AP LA AR 6 T A EAE S T AR, EE R A AY
EFABAET ZORA. AT REGERIEQ KB KL
KRGO, k%A AT R AR T BA FARM. pH S0
Mo G 6 R IRAB ST A M.
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3.2 {EBGAXBITFAMRIVRTR A4 69 425838 F AR 1 vk
JA (e MK FRARBRFGUMAGSF ) R ARBA LAY
3P AL LR B G AL, AR A AR Reg AR, X
FRET 2 RABR AT A YA O BRI AR B LKA
B R JERT e, Btk B AR, AR TRAE R AT A M 0
BAE]. Fea A AL 09 B R oA R IE R AL R BEAT 4K, L
FARE A MM 7 ANF, A RRAERILATEYATR
Blag A MR E (et 8K, REMALS LR, Bk
FEHA. AL EEFRBREMA) AN L, E47T
o RN B AT A AR A A AR O BRI AR IR G AL R
7o RN B AT A M — T B VT VAN ST 2 A 0 BAR R AR 1 B
R A—F LT RREOMW LI B HEHGEE
80 R B A, AMR IR S XL o AR R
MAE; PRubZ b, AT AR ASAE A s R BRI AR B R 1 iR
FILA A A WAL 77 &

3.3 ZEAROISRIE B AT T R RAB AR AT AN E R R Vi
FRARIR S, AR O IR G I 6 T AT R R R A
WATFHG LR RAR Y . B AT R AR B AT A 09 FE AL A
FEH, B & TR ARAL. 3T AR R AT A A 8 m i
MA R RGN 2B E B R SR,

3.4 BRNEBEN sk sabhk T 2 FEA LAY YR
BAH. Bk B & BT BRE ARG, BT
FAIBE TR, BERANEMAA B L LT R RAER LT
AW DRI ARRAR K A9 B AEMA, T A BB KRBT s o
FE IR g FAEFT 0976 97 B3k, BT R kv A AMS AP R IR
BEE .

3.5 RAERANRKIVEIY RRAETEDT TF I 2 pstm
AR RLeiEE. TRAX. vl mnfamn B s, &
WHEH XA A F BRI S 2, LA Ghegistte
HAMK, Ki, DENERBARALITEMG KRS HARTHZL
I HATY, ERENE S R AFRE, Rk hE2st—+4
BB RAE 5 % AB R AT A M e R R 0 A

Bbt: Bt AR T a9 RAE AR L I AT L FE AR a5

fEZmEk: LFRitHE A E2MH. TAHREFATFH. HEIFH
AXRE . XN FHIBEF L. £RFTRIBT,

FIEHZE: LFa)a3Ed B, ERAARALFRE LT R
FAEF AR,

FFGRERAERR: X 2 — B HORIR LT, BRI (St 5T a0
“E 4 - AET AL - AR KEF 4.0 KB, ESHIIRAGHALT,
A AIE B bk B 69K T RN B omdt. AR K, R AT
TR P R, T FHN. AR, AT, k. AR IK, A
Z RG], AR AR R T AT AR A IR,

RAREELL: S AT AR 5 R EE T MR L.

HERHTE: X FREET T (ARG EFRESHIREHILY (PRISMA
FH). XFHMATORTE LRI G LRGN A LIITIREE. L
FRNORATINFE RRFIF, FATFAN L ELSHTLAET .
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