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Effects and mechanism of exosomes derived from dental mesenchymal stem cells on dental pulp regeneration
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[Abstract] Pulp regeneration is a new strategy for pulp necrosis treatment based on tissue engineering. Seed cells com-
bined with scaffolds and growth factors are used to regenerate dentin, blood vessels, and nerves. As extracellular vesicles
with a diameter of approximately 30~150 nm, exosomes play an important role in the transmission of regulatory informa-
tion between cells. In recent years, exosomes derived from dental mesenchymal stem cells have attracted attention be-
cause of their great potential in pulp regeneration. In this article, the species and culture environment of exosomes derived
from dental mesenchymal stem cells were introduced. The effect and mechanism of exosomes derived from dental mesen-

chymal stem cells in regulating odontogenic differentiation, angiogenesis, nerve regeneration, and osteoblastic differentia-

tion were also reviewed.
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AR (exosome) S 4L AP 2E3L (extracel-
lular vesicles, EVs) B—#l, AN EKE, &
A0 A RS R R S A A I
PHRE/NMAE, A N30~150 nm™, B T AMNBIA,
EVsif £l 5 i & 0 (microvesicles) I 1= /M A
(apoptotic bodies) , A it B I . H% RoF KDy,
EVs4r R /bF200 nm¥/NEVs (small EVs, sEVs)
AR F200 nmAH/KEVs (medium/large EVs, m/
IEVs)®, SMARJE F/NEVs, #5CE TS 43 b 3CSCHik
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AR A5 Ll 2 B S AN IR B R T R B kA
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N & I, 20214, EWFIE T L e 2
23 20 M AN 2 W 5T 5 W Lk 2= 51 2r (Chinese
Society for Extracellular Vesicles, Chinese Research
Hospital Association, CRHA-CSEV) #2 3k il % 19
CONTa) 78 5T T 41 B ot U5 Y /0 4t B Ah 383 ) (T/
CRHA 001-2021) FI {2 BE T 41 i ok 95 1 /1 4
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R B8 T 5L, 20244F2 1, [EBRgn i oh 3E 0~y
2> (The International Society for Extracellular Vesi-
cles, ISEV) #E R BE H 48R (Minimal infor-
mation for studies of extracellular vesicles
(MISEV2023) : From basic to advanced approa-
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PARTEE T, 2 5MMAR 2K E a1,
DL 7 B B i i A A i B . AN AR IR HE A
AL IRNA, 65 #/MRNA (miRNA) | &
BRI RNA (IncRNA) . S piwiE A A B AF

[ RNA (piRNA) . {5 ffiRNA (mRNA) . ¥ iz
RNA (tRNA) ., /NZRNA (snRNA) FI/NE1~
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86T 40 B (dental pulp stem cells, DPSCs)!"™,
N FLA AT 40 (stem cells from human ex-
foliated deciduous teeth, SHED)"™FIHIZR 7 F, 3k >k
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A1 b VK AT H DPSCs Hl B i 6] 72 5T T 240 i (bone
marrow mesenchymal stem cells, BMMSCs) L5
R T A, Il P38 22 B A AR 11K
(mitogen-activated protein kinase, MAPK) 1
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K" 1 (bone morphogenetic protein, BMP) 2
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RNAM 7 He AL R PN SM A F microRN AR K ik
%5, KM miR-5100, miR-27a-5p. miR-652-3p.
miR-1260a. miR-1260b, miR-370-3p Fllet-7f-1-3p
55 7P microRNATE 22 )i 7F 175 5 (1) DPSCs 7 W4 ) 41
MR ETE B 2 HE, miR-27a-5SpAE 7 [H] I
B KA P14 & 111 (latent trans-
forming growth factor B1-binding protein 1, LT-
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18 B A4S JBTAF DG B 1 4 2F AR S5 HE 9 25 11 (dentin
sialophosphoprotein, DSPP) Fll 4 4% it 5 it £ H 4
(dentin matrix protein 4, DMP4) kK-,
HTFIF A
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ik N Kz 40 g (human umbilical vein endothelial
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WAED, [RIE, DPSCsHMBAIA REIEHFHUVECS
B, bR A A A DG R TR i AE N R AR A
T A (vascular endothelial growth factor A, VEF-
GA) . 46 A X Z & (kinase insert domain re-
ceptor, KDR) . JtJii 48 & -9 (matrix metal-
loprotein-9, MMP-9) . %t Jiw 4 jfg 717 2k B+ -1
(stromal cell derived factor-1, SDF-1). JL£F4E4H
it 4= 4 [ -F-2  (fibroblast growth factor 2, FGF2)
eIk, Ik p38/MAPK IR T R 6 1k 2 1 3 it
(AMP-activated protein kinase, AMPK) {5 5 i
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AR AN R R miR-26a, A
KA FB (transforming growth factor-B, TGF-
B) /SMAD2/3{E 5465, 2 5% M A8 HE LA 4%
LiuZE® % B, SCAP I a4 n s 241 e 43 24 J&] 1 25
142 (cell division cycle 42, Cdc42) ¥ &N K%
AR, (kN B A0 B AR A RS, IR
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MRS A ER . 5 EIREE R EN I,
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M4 A A G - ATVEGFA . MMP-9AT Ifi 4% A= AT
# 1 (angiopoietin 1, ANGPT1) (J#£ik, 3 W #
U8/ 1 J Sl bR 240 98 AR B S o7 R AR AR o A i
B, ZmiRNAMY, 1F# & BLSHEDSMB IR
b & S miR-100-5p MImiR-1246, e 3% 30 i 7
5 miR-100-5p FmiR-1246 43 51 2 0 51 2h ¥ 55 01 55
% # % 1 (mammalian target of rapamycin,

mTOR) /%% 5[ F-1 (hypoxia inducible fac-
tor-1, HIF-1) 42 MM KK K LWl (angio-
tensin-converting enzyme, ACE) 48 N &M1& 4=
W RFER - VEGFA R IB A K

ROVWEFERY], RAE . BESFIREET , 40
RGN D P ) N7 N = N R SR 7 Ol 1K= E o
AEUS A ¥ M HIF-1, Toll#f: 524K (Toll-
like receptor, TLR). I M EAEKKEF (vascu-
lar endothelial growth factor, VEGF) . {24140t/
A2 40 M g 32 & (erythropoietin-producing
hepatomocellular receptor, Eph) /i 4% & Bc {4
(Eph receptor-interacting proteins, ephrin) FINotch
STl . ok B R A K DPSCs-EVIE R
N B 2 RS 5 . SRR A IS TR BT TR B B R Y
W, B A AR A DG IR R R IR B e T
Tk A R 15 A DPSCs-EVYT, 4 LPSHili#
7= () DPSCsHh A& H, miR-146a-5p, miR-2110
I miR-200b-3p (1Y) F 15 I, A GE ¥ K& HIF-1 F1
TLRAF 538 %", RAIRE T, 86T 40 0™ A
g SN PR AR AT 3 SR HUVECs I A5 T 8 BE 7. Liu
2 mIRNAI T, & LA S 5 1 SHED S A&
A] fgid 1 let-7f-5p/Argonaute 1 /'VEGF flmiR-210-3p/
ephrinA3fE 5l L4 A il . LissE! i ik Vi AH —
2 Jii 1% (liquid chromatography coupled to tandem
mass spectrometry, LC-MS/MS) sr#r &8, #HLL
T E AN A, AR R 7 A2 I DPSCsAh WA A
AR EARBAAAEREZES, HbhRiE BN
1 2 I 4 fL i FE 85 2 (lysyl oxidase-like 2,
LOXL2) &5 TRESMBIAA 0 m & A . itk
4, TEid FIKHIF-1afyDPSCs/MBA |, miR-15.
miR-16, miR-17, miR-31 FlmiR-126 % 10 #j' miR-
NA 5 b, 4 00 HIF- 1o i@ b 3 4 3 14 1
Notch {5 5 i [ 1) ME — Be f& Jagged]1 i) £ 35 |
G NotehfF 5 3d 1, e i I 48 A= i

FEFRE AR, IS Y E S R AN A
WO REY . BUA MRV, SMBAXT I
P A A L A 5 3 Ak AR AR T3 W
W, JFATREAATENR S iE B P28 I A2k . SR, 4
WMATESL S FRIAEE T A A R 4 (41DPSCs
FIHUVECs) ##fiR BN, DL SN A B 7R
02 2% T R 97 D) 4 T X6 AN ) 448 L & 4 — B0 1 1) 4
M, HE A 2R . B A E fsb
WMATRICH R AR WT 2D, A B AR IR A
b F AR A/ AC TR 42 2 2 P 22 At e T S R A AL
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B, AR TF2NHA)E, AT EITERIE S
TF B FE 21 20 b 22 o0 b AR P B M B 101
(myelin basic protein 101, MBP101) Flffi £ %2 &
[1-200 (neurofilament-200, NF200) HJFHM:FEk,
IR AL F M LA R SR AL . Zhang %
(IAF 5 7~ , HERS R U5 19 S0 A 1A FE (R S BE £2 1=
SCAPHH Z JUhr i M) 84 1 (Nestin) FHINF2001
FIBKF, IRIEETYIE B 2 BE A 2 21 R ]
MBP101FINF2001) 3%k, 15 BAHERS >k Ui 19 40 W4
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Wnt/B-cateninif % A TS A ¢ . R4 H AT C B
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o a e i 2 . B, S A
IR WS BT, F BE AN R A B A s A AT
T B MO R, AR T E e . IRk
F0 5 40 M A0 I AR 1 200 6 1 A 1 AL o A
T NIEA, W M IncRNA™ | cirRNA"" | miR-
NAU - ter il 6 PSR 2ok IR SR A B R A 1 2
JrE, JF5AMPK® ., TLR™ . Wnt/B-catenin®™ Fll
BMP/Smad"“* {5 538 i 100G AH G o BT A IR

1) 56 5 4 i A AR HAT S 5 N IRE T A i L e
PEANMIT AL | 5 10 A0 P B T A A o i 4 i
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Je— P RRR T R o AEAB S R X I B ik
FURE, AL ACTE 5 SRR T, AN T Y S
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RNAFIZE (1, 0 P83 400 N i 22 45 f5 5 i
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