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Abstract

BACKGROUND: Small extracellular vesicles are important components of paracrine pathways. In recent years, the application of small extracellular vesicles in
oral tissue regeneration attracted wide attention.

OBJECTIVE: To review the role and application of small extracellular vesicles in periodontal and pulp tissue regeneration.

METHODS: PubMed, Web of Science, CNKI and Wanfang databases were searched for relevant articles published in the past ten years. The retrieval MeSH
Terms or key words were “small extracellular vesicles, exosomes, pulp stem cells, periodontal regeneration, bone regeneration, pulp regeneration, regenerative
endodontics, revascularization” in Chinese and English, respectively. After removal of poorly related, outdated, and duplicate studies by reading the title and
abstract, 71 articles were finally included in result analysis.
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RESULTS AND CONCLUSION: (1) Small extracellular vesicles were secreted by many kinds of cells, participated in intercellular communication and mediated
immune response. Small extracellular vesicles have a great application potential in tissue regeneration. (2) Small extracellular vesicles play an important
role in periodontal tissue repair and regeneration. Small extracellular vesicles can regulate periodontal inflammation and promote periodontal ligament and
surrounding bone tissue regeneration. (3) Small extracellular vesicles improve dental stem cells to regenerate functional pulp-dentin complexes.
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5, AR T o FAL IR T 408 AT T gt — iR
— R, BLIAMTIEIRILE F o TRAL 22 64 F #R18) LR T am ik R
AR s A R KA A A . BT A
W, A mfesl &5 T miR-214 A= FLET NF-kB 12 5445, &K
BUE AT E LA B BB AR IABE . R B AOBEK. KR4
A9 RL, HaIH TR, LA miEE Y, B
sy ik iy s e s R A PR R TS A8 X A B AREG,
AT AR T 5S EGFR @ BKEE, i -F5 RANKL £k
¥, FFHCE @R E RAT S R G KGR EE, NmEAE
HMRF B R, FRMEIWERY, e s &
SRR £ F TR RBA R 4945 R KANG 5 e £ L,
M2 A B o dm ok R A B TR R A A A, MLAE
o dm LR R ) g RS A B BMPAZ S ad sk, 4B A A,
B b tm sl kRt T AR R BAR RN EXTE.

(2) s gmfe sl F e g T AR e B A AR R T AR AR
BAR G, AR A ABLESLT T it ik s mpsh e, AR A
st FAEE B A G R A A, I st A B2
A RAKEERR mATAR T 1. RFLminE KB F A4

REAREE T RRR. ARIEAAXERZE T 2. FHEG
BB 6 MAPK &3k Eif, @it Micro-CT. ZRAMy - R4
#. Masson £ & VAR T R AL TR, A #FH A 0EH
pATE A, BLIABLEILT T ek R e s e T fbid it
MAPK 13 538 34AT 8t T A B B4, A4 F 4 85 sanegisrn .
ZHOU % ™ 4% F 4R 1) 70 57 F ta Mtk iR tm s b s i A F KRR
FRBRAER b, TRET RALLHFEARSD, g M
W RIABT AR T EAER, HREANTHMTmie kR m
fe b & J6i8 iE T 8 NF-kB-p65 #= p38-MAPK 12 518 34, R4 F
JB S T R R AR, AT e AR R AL LB BT
F R B0 XA T RET BT e kR s e sh b, R
Hum FR X EZGTRABRT @, LI miesh 6T 4|
Wnt 155 69 i EE, AR T BIET aafie & A1 4E 3 69 R Apn
BB B F Rk eg ¥, J5 3454 Matrigel KEEIR A T4 8 KR
F B EARR T AR F B3R, RIS s B R AL A MK KR BRI
TARET @i RE RS, BT ETHEL, BT @i
SR E T T A K —Fr A A L R o m T k., bk
REM, amfashE AT T B A s F AR e B,
FR LR R amie s B A B AR B A a9 4R, LR 2.

2 | TEHAEskiR/AEsN TR T BER B P rER

RE B—AEH N4 SEEGAT SEIR A4 Biilk=s 1 77
EOy FEHORIF Mo/ B) R
(Fp)
2021 LU™® SD KB SD KE @4, ' 500 ug/mL 7K & G T
HHEETE FEK KA. W, FrEax

AT BR FER Tk Ry RIERE
JRAN A b EE A2 T B R Ik
- KB A A, WEF R %
Fl PBS- 7K ik HAHRITIEH
i
2019 ZHENG™ TR A4h  IEH4LAMMA 100 ul/mL microRNA i
MR A IR R ¥, AhAAIE
LYERIB COA'T AR i Th17/Treg/
SN N miR-155-5p/
JEF4HE SIRT1 {5 5 Jf
PGB MR R %
I
2019 CHEW" N HER SD KR X4, 4Mi 40 mg fiz Ji 4
T FREE KA #, TSR F
i R Al BAR A T
BB JE )
WA
2018 MOHAMMED®? AJIEfi4E Wistar  Xf[E4H. HRTH 80-150 pg Wiy 5T, #r
LTI KR TR, e T HUA JE 241 208
JARAE A TR B 4 b
it ShustRl e T HAR AL
2019 wWu*” NIBPEFL SD KR *TIRAL. B~ 2pg/ul  B-BE MR = 45
FAHET TR % B =5 SNk
41 HEGR IRIT LR B~ b B AL A
R BRSO A BOR AR
TGN AR A B T H A2
H
2022 LEI™ fEREAFT SD KB, RALFIA . A 150 ug/uL Matrigel i %
FRRE FRK G WA, R
HAE R Matrigel 41, JE LT 440
5401 AN Y PR R K
Matrigel 4 B A A
WA 2
b5

2.3 /\BIRSNERES BB PEIER

o /NS FE B IR HE M E AR B

o NERASN BT RIE I BE - FARE SRR
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R, T TR KA AR R B K AHRIT Ak R T B4R
YR HERG, TRET @Rmns . mAPEFm 5 AR
PRI BEEAY 22 o AT B — AR AR CR A 6 9T T RS 64
Bk P, FRT i THMAELAGH Fmib, THRiLds
IR R IEVER , o s EAR ikt B/ 2B,
B st F 3T oS AR B A 26 TRFEF AR+
st ERER, MR ABAR T T @Ry B,
231 s EATR U E AR, RS R E AR, T
B B H BRI, Hom L obie ), mdE A R AT @itz
HRAFER, RITHRBEARTRENEE, SAAER, I
JOS E ST AN e i A R A KB F Aot 5 F B T lath k&
ik, BEIRAJHIRA R b e e B L EF BT £
FU IR SREA B AR AR T R R R s Eh, K IVA i
WK, HmREAAETR, REIRRAE AL, THEALS
B bR R 0 A RCF L. XIAN 5 0 2R 5 OB F BT am IR R Y
s dm L9 4 56, 9T 38 i p38-MAPK 13 53 54 ) 8k B A F #4028 A
I TR, B st R E T M B @A
BKHH . ZHANG 5 ® B 4 4 B & KB i BT BT aibk
o mpass &, 5 5T s AREAk M R e 338 R
BRIRA, EHARE AT T B A T e, SRR
PRAB AT A TR W, AR mie i, it %R
RFERI, KERIELEL ) miosh &0 TS ARk
MR Rk, T3k R s R Ik sn, HLOA T AT
4 R R m RS B AR S B T R, KR R R AR X
A ERBEAER . A — TR D mIsN R A T R A AL
#, WU 5 & UBLE LT F T ek R 6 ) st e ae
G5 JE AR IR BE AR K A R g e A, R IR i A R RS A
AN R T T AR b, a2 Z Lot T Han A
4 Fodn E AR, 2 RNA R SATRY, > fmfesh & ibad i R 36
#4 miR-26a A5 TGF-B/SMAD2/3 1% 5 il #%, {2 ut F 45 i o B4,
232 tmiashEa ARG AN G R, FRAAZHH R, T
A% T B g I P RAIR . mEAF R, Bk AR R, RPFT
HIR Y ARAT K AR, FABLEILT TH T it SR
FEFARE A, FHEEHNRKEARL, S0 FHRRALES
WA, RARIEEI TR F BB ZAATEHE AN, 35
PAABLEILT FRT et B AF 24 ™, mA L wsf
RAER, ABLEILT T T alefd A2 s 2 EINF50
WeAE T B BE 0 K LI, HRIB e miesh &0 LA 3% K eg4b
ZARPHK S, Bk, ABLEILT 8T w0k R 6 sk
FARTERESANG Y FHAL LA SR, HUANG 5 & &
K I tm e 4 6 P 49 miR-124-3p i@ it Yo ) B PR — B B4 4B,
7] mTOR 12 Fid 3%, MMmdphliv 2T KJE, Rt R4 K,
ZHANG % " % JL b AR S R IR D tm s 4 76 7T wAdR g F 5Lk tm
J P AP 22 BT E M AAEE G 101, AL L F G 200 69 &%
T Z B, B ERLERTEHRL, HUF P B R T
BT R R D IS R E A TR B AN AN TR, fBH R
BEILT M AATZ TR A A B A, Bk, @i Eet T
AL T R P AP 20 F AR F—F AR
233 @SN BT T M - FAR LSRG HE R
oSN E AR T M T @B e)FFH, TOAMEFHRAMLGH
A, THT @Rk mies &8 vOE MAPK 18 12 4Tt
BT AR w4, ZHUANG % 9 BAR K F 9Lk F itk B 4
A dm ok AL 2R AR 1) LR T fa e, R ILE AR LR T e e
BRI mie s, FALE YR AR R RALR
FHam, MANTARA T, KNI R T AR ERE A
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BE b, HAER TR R A, HUANG 5 ¥ RE AL
T T BT @ IR IR ) da RS AR R & G IR 45 LN 3.0-
40 mm K FARER £, FRHIHANRAT LT, ETH
TR HFIEALHT, TN RTARFEEG T A
TR E G Fo T AT AR B G . AT & R B N RAT A B
FABRE B FAREA A ZR T 2 09k A H F Ll
i, THFAAWG TG TN - FARFERAE A, H—
BAERR T T e ed A RIS AL A2 A% om 2 e e s
FRF A, CHEN 5 @it B8 $ T e A F 3
Tk B s mpash Eiast FH B A G Hoh, LI mnshE
TR AT M T mleegsh. w8, hf A Rfot,
I FIAAAAKR RAMARE AR b, EMHBAL 30 d SARE T
0B A MR HATIFAE, RN SR, mitsh gy
BT FRMRBANGS, EBRAMRGINER HETEF R
FAFml, FIAA KF R e tm e s, BT LA AL
FARTH m, RN ET TR EMER, 3U0AE LEMIR
T, A AT T HT ah R st e BIFH R FE e

N RN ) R R A e A B (I
%3,

%3 | TR BRSN A FIE LB E D1

KR BAEE DAIRA SRl sese s e LV EWEES
4y BIRIE | Bh W 2k
() A
2018 XIAN® O NCFEE4N G ER K IONBRASIN 5 mg/mL A A A VA T B 3
it [P &A TN SN fEH 7, ek
N Tt 5 ik N 2 4t
it 18 5 A o
R T RIS,
15 M58 A B 2
HEEH
2020 ZHANG® A FHET ABF#FIK 2P /K 200 pwg/ml 25 4k 2 1 %k i 11
gitfiio) PA R 4 B 4R A7 3 RE n AW i3
N R b MR, ANEE
P2 T 8 ¥8 9T B it
SH R G SR
2021wy NP4 3L B R B Ab AR 20 pmol/L b 3k A 5 R B Bz
FABET BN AL I RES fEH 7, ik
M SR AL AR A SRR + AT
1A AR AN AN TR TR B
AR+ 41
WA + 4]
biltic)
2019 HU™ RFERERE N F 5 FRRA X microRNA ] %,
W1 40 M FA RS TEFIRPE R 97 %%
N #fi T microRNA {b 553740 578 43 & 1 Ah
il bil)sa 4 fie 58 4f Hh {2 g
i T 4l i o
W1k
2020 ZHUANG® AR #R BT &0 B 2 i 40 + 50 pg/mL BRI 40 4 40
Sk BN AL NE RS 7 $o7a, e
B BT T 40 EN ST
2B iz g FHh-FARFE
4% + N o i G
i) 76 5% T 40
it + /1N 41
SAEEIAH
2016 HUANG'™  AN[rj3% 77 4 LIS # MHRE4L. % 100 uL T 70 58 JiREE i 3%
W1 BN AL R IR A AT, FrE
NF BT AR A P55y o 0B IR R AL
g1t} e RE IR bri Ny
OEAD AL
2021 CHEN®®  FRZ TR KB JCHE XTIE4l. JC 200 mg/mL 2 ik /K %t i IR &
AEERON RV A 2 R AL I A, ER
F T4 HANR 2 b B 9 o B4 g
it MhFRAH R IR /N 4t A
0 e 00T Hh (R
A RE AR
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3 BZESREE Summary and prospects

Namfpsr A IR R, R—MHME L AR R RARED
A, AT FamAy, s Ean kR EE, LER
WA, feF il fm R, MG Em IR, RIE AT
A RB B o bk, T B2 00 R0 0, 2 A A
ARIREG AR RE . BN g ARSI R T AL T R T 4m IR AT 4
R RAPE . REART AR, HEFFERLERAT
FRAATHMARGHEA, [2X T N afsEAENLF A T8
AR R FebLh| 9 ARG A Y, skl NmiashE I E B A AR
B B A ROR M ISR A AT ER S, LFELET
s BB T B AT MR BA T L SR, L4 L
SORAAER, JEHEBT B ANK, RIE @ R AT
Rl T MR BAEFGE RS, HTRATHARFEAELTIR
AR A, (X TR A6 BARAUE]L Dm0 P A
VABAE VR A A AT R A BE A A —F iR, BAT, @
Fo s Ay BB HRE R Aa R, 25
AR WA, #rm L o) R AR, O F 4 AR 2B - H R -
RARER % MK B IR AT i BAedRitib 32 ™, LI BB -
H R - RARI S MKBEIRIE I T st 01k g £ 4
A, KT HAEKRA. RSN ER AR, b, N dmiash
FRGAE R AN REL, REFGNDAAFERS, B
BT R EER A 7Y Bk, ARGt RS s &
TR, BRI R VA B A A Fe 2R GG IR N
B FAR AR R A I XA

Bt Bt Imeg Bsds s, AR 1149 8.

e Tmmk: 9 0 v4s %0, PIAER R ETH, 2EE T
MR, FILARFTFR.

FIZMZR: LFEWIMEL B, ERAAR L FREILT R
B AR AR,

FFHREVERR: X2 — BRI E, BB (ot 25T 1)
“E 4 - WAL - AR 5 XL F 407 K3k, ASHEIIRANHFERAT,
AAFRAA T L B AT RN E R, ARy K, RN AT
TR P . T8, #N. 4Fd. 4760, k. BB K, A
Z T RG], AR NSRRI C AT AR A R,

BRAREELL: S AT A b s A F T L RAAE SE L,

HIRSE: ZXFREETEREFNIAFER S (A5hGik
BESHMAEATLY (PRISMA $5%) ); LF HpRaT L2+ LR 35 Lak
M AT 3 AL FRE RS E; XFLIRITIFERRNE FA,
AT BUOA AN X E AR LSR8
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