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[Abstract] Cell therapy based on mesenchymal stem cells (MSCs) has been a hot research topic in recent years, in-
cluding the traditional cell therapy strategy based on living cells and the new cell-free therapy strategy based on soluble
proteins or bioactive molecules such as extracellular vesicles (EVs). At present, MSC-induced cells have mature func-
tions and specific structures, and insitu transplantation combined with biomaterials or organic technology has greatly im-
proved the settlement rate and function. On the other hand, as the large-scale culture technique and EVs separation
technique evolve, it is possible to obtain a large number of pure EVs, and EVs are gradually becoming a hot spot of cur-
rent research. An increasing number of studies have shown that the therapeutic effect of MSCs not only occurs by im-
plantation and differentiation but also manifests as the paracrine effect of MSCs. In this review, we discuss the emerging
outcomes of cell therapies and acellular therapies to alleviate these pathological conditions.

[Key words] biomaterial; regenerative medicine; mesenchymal stem cells; dental pulp stem cells; cells thera-
pies; acellular therapies; extracellular vesicle; exosomes

J Prev Treat Stomatol Dis, 2023, 31(10): 745-750.

(WfEBEHA) 2022-11-13;  [f&E HHEA) 2023-01-23

[(EE£TIE ] HRAKREIE A I H (81871503) 5 Wik 45 = S #F & X150 H (2022BCA029)
[#EE ") BUERE, EEIH, Wi -1:, Email : xingxiangduan@foxmail.com

[BIE1ESE) MW, #4711, Email : Qingsongye@hotmail.com , Tel : 86-88041919-83122



b

AREEMFIE 2023F 108 #31% #1058
+ 746 - Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2023, Vol.31 No.10 http://www.kqjbfz.com

[ Competing interests] The authors declare no competing interests.

This study was supported by the grants from National Natural Science Foundation of China (No. 81871503); Key Re-
search and Development Project of Hubei Province (No. 2022BCA029).

] 75 5% + 40 ffl (mesenchymal stem cells , MSCs )
& T A0 S h ) - D, B e T R
MZ I AL RE T, fE A R 22 v o 3 JZE A7
MSCs ) 40 i 5 7 2 3 AR 8 08, S B 5 i X
T LIS Ay A A 20 B T R e AT D B
UL 200 i 47 3 3 60 HC Al ] i R 1 o i A 4 M )
T A 25 AR T SR A A B I (ex-
tracellular vesicles, EVs) 5t J& 2 4l i V6 J7 7 W& 19 —
AN BB 5~ 33 BB TR/ 1Y S T TE 1 R IR AT 2
(] 4% 356 0% 5 BYA5 8 43 Z B AR — B i [a] 1 1 >4
VEAH ML HE RS IE S . TE 25 Al LR T SR
58 18k PR A [ I, A% 58 200 1 36 7 5 o 7 T
R AR AN J5 I R B O S i Bl
Kk e s S R TR T S B TSR . BEE AR
FEF 248 | R BE & 7 19 & iU W) b4 R F i
Ko B EYIMEL, MSCs 1] DL HEAT IR AL B A IF T
T AN/ AR T 3 5 AT R B B2 2 4 A
ZUNBEST o A SOREE T MSCs 119 20 B35 7 51 W 1Y
PR LA B iy MSCs A7 25 19 2% 40 i3 36 07 R W 0k 47

1 MSCs 20 B34 7 3% B&

MSCs J& T Z B T4 ifg , 7235 58 M o1k RE ) 1
AN H A 5E AW T, PRI TE B4 0 1 v BE 1Y [H] 1)
SMONAFAE B0 W AR o It MSCs 4 36 97 X HL
PRELAT S 28 R 15 5B 1, MSCs RE RS 431k 22 i 6 922 1]
T G RE 2, 3- XU U e AR KR
B.HTFI R R E2 . T4 & -y (interferon-vy , IFN-vy ) 5% ,
XF T 40 A B 40 A NK 2 A0 A R RS L B
MSCs #FFE BITR A, AN WA 8T 19 MSCs 8 4 BB H]
TR B PR U, 2 2RI S XA G4 T T MSCs
i B YR T SR W B 52 A B B A IR AT SR AR AE
B Z R,

o 6 8] 78 5 T 48 M9 (bone marrow stem cells,
BMSCs ) 2 e 4 5 B4 MSCs , 2 2 1l PRAJF 52 11 7
FHE R )12 1 MSCs , HJ2 PR R HARBUER R ME, B
XPAHERE A —E Wi, PP E R T E RN
B 8] 78 55 T 40 M2 (dental pulp stem cells, DPSCs) 3k
T2 e D ERIRT R SRR 2R

Fh, A WEIT R B 44 1 8 BB 3R S OB
0.18 YK, #5232 HEAMEHA YT 1Y B S 3k 1.29 1K,
B M 2 97 19 35 o 2 DPSCs 114 4 44 5k V5, Lok Vg )
LRI, TR AERES
DPSCs EL A7 L& BMSCs B 3 4 3% 5% GE 1 , WF 5% /R
DPSCs 7E#f 28 P25 | A8 AR B B O 17 1T BH I
P T BMSCs, [A] B j g 160 ) 55 T BMSCs, B It
DPSCs 7E # 28 | ‘B 9 9 J7 T K L BMSCs B HAL
E R Bl e O 7 i 1 R S W 7 /8
T2 M AR L, DPSCs 7534 58 3 3 J5 T AN i — 2%, 5
FE S O TR LR 2L T A A PR i e
() 4 A oL/ E A2 A B A A D Sl R o T 2 )
240 L S SR e iy M B S T DPSCs'
1.1 MSCs 28 .74 77 49 i& 5 9E

MSCs 7€ F B et A HE R 0% 1 0
Y 7 T B AEIEARAT T 2 56T . 7E 2016 4F
BMSCs 1) e 28 8 45 1 F A 1 20 2= & ATk T
{HFE 2016 Z i NIH I PR FE M MSCs AH G I R 18
B0 H v, 4225 — 200 H I Y UE# O e S
i FH S B o B — 191 MSCs I FH T #0928 P 2 05
JE:2004 4F , BMSCs # B A 2] 1V & 2 MR Y Pi1E
F 9% (graft-vs-host disease, GVHD ) S FZ KN , &
FUREEAY . 25 MOk 2 ) 50T 52 F il
PRSZIIE R T MSCs XF T GVDH (1943 %%t , =oAL
AL HE A TRIZ00 T 240 B R0 55 53 WA FH 91 15 AH 56 28 A
1 R (19 7K SF, 40 TFN-y , TNF-o £ F 41 A 22 -
1B 4, MSCs i ELA7 {2 #F G 328 240 b 7™ A= e 48 I 1
R FR-10 AR . R HAbAL GEi6 97 XE DL 22
R4 S E 5 7 THT , MSCs B/ 2215 A R
FE F T 1 — TG PRAFE T P 7, # E SF MSCs IR
T AR B i S 2 4 HLAR A A R0, Treg 4R /K SF- 11T R
S T A% A A R ) — A S B RR A, H e A
R R m T RMEN . RGO ORI IR
H, CD1e B 50k 41 A B 2 B &R B M 41 SR 1R
IRV T A AL Y DGR R T MSCs REfS 38 12 IFN-y-
FLT3L-FLT3 %l [ CD1c #2048 i 3k 15 2] 310 ]
RAEMFER",

S HOR MDA — B LR TE T MSCs
Y0 AT WS B 38 B HIE , MSCs 7] RLYEAR AR 218



b

ARE&EMFIE 2023F 108 #£31% #1058
Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2023, Vol.31 No.10 http://www.kqjbfz.com + 747 -

KEH N =AWMZHRFE LM . 7E ] IR JZ 20 i 5y
A6 1T, H AR E AT 2 B0 A 8000 5 DR MSCs 15
SeAr AR M F AR LT, MSCs 75 545 31 19 I 40 i R
YA RENS & B A W H & A, iR 1 CYP3A4
T A 259, 7E R A HE AT 5208 /N RSS2 )
BATTRE S TE 51 7 19 U v A 1A /0 BT 1)
— W4, IF A B K &2 ) fig 2 A I o 0 E
ARV FEAMRZ A i 5316 )7 T, MSCs BA TR 5R 1)
Mgk ie. A RER MSCs &1 155 5
7530 (%) LB BEAF P 22 JC R AR A /DN BRUBR Y S RE 8 ek
2 BT 7R P v B KRR 2 ) 2 2] Fg A2 R o
A7 5% 3 38 o K S MSCs [ A BE 4% e />
B IR ¢ T8 SR 9 A5 A /N BRU ) Taw 25 B R 1L AR 9
FR , F L3 VE S MSCs Xof Bif J% 9% 15 2R s R 4 25
Joa B O AR A K IR A 25 BRILZ Ak, MSCs
1) 2 B Y 7 SR A SR AE | A 15 J5 7 I8 A A
g AT v o
1.2 MSCs 5 A At #2563 5% 05 97 09 2R

R ) 240 M3 T SR W A TR A R AL AT R
fIG TE 22 S Nl A S MR R E I 2 LA G
AL BB i phe 1 26 ] 851, B 2 BB A5 h5 57 PR32 v 4
L LT R T, 5 A YR T AR o X SR RHE
EBA R I MR 2 v ae , BE 2 4 i B 5
BOR, MOARG R A B s v, BA TR AEY)
6 PE AN AE WA AR, DL R nT 4 0 A W R i . B
PR TE S 82 B R L A S 4 R A T ok
FEE MR SR, BRI EA SGRITRES LR E 24
PRI, MSCs 5 b 1) 45 & A B e ik — [m] 1,
DPSCs B G 7K &8 e A3 PR 0 B0, mT Lo [e] 98 75
BRACHE, SR gRpE T R RE AR AR AR R
[7i] P B 5 7K V5 JIe # 4 14 DPSCs E RS AR 1 3tb 7 23
IS S5 manyE e, Ko/ R —3
A3 A R B R LB 1 e 2 — |, I
2H 2 YR RN I 5 e 8 1) AL An ] PR A R
I A8 1 B 1 ) — R BT (R B, DPSCs BB A% 43
I A BTRE AL, 7 A A A A A AR
HOE A AR FUEE B RE . HE S 240 G
Y7 SR I FH T A U B A0 LA B, AR AR Ak 22
S ER o 38 A E 2h OK URE S 1 7K B e A 2 1Y)
3D DPSCs s 3K BE % 1R 4 fiff £k 41 Jf 2555 BT i) n) &L, 5
H 7 WG P 20 K 0K i AL BRI T 8 BB 8 2 i
DPSCs i A PE 401>
1.3 MSCs 2m .74 97 W R . ) 64 8. 30

MSCs [ 20 HfL 767 S ms H 1 v R ARG IR )iz

W, A AR 22 R A . MSCs R
T ZRE T 4000, AR T IR 1 240 it Fr % & 2 Bk
41 By (induced pluripotent stem cells, iPSCs) , NIELE
JISC IR RIS R P 5 i e R A 9 A XU L H T I IR
SEH EUESE MSCs 124, R AL EL i
oA S5 N R H 2 MSCs X T R 19 52
] B0 A2 XL T 61, 3 R AT e e Yy
JRR 2 — o WF5T 48 MSCs 7] g J& M g s 1, I
SRy IS A AT DA e 0 LA BG B (R 28 R RS
i geE I AE A B 5 — T T, AT R TE SRS T
MSCs HYIRE A o A A S Jo Pt 2 A R 2 4
() 1) 22— | 7E 28 2ok R FAR ™ 3 85 5% 5 AR 7 fg
PR IR 25 RN DI B A9 S o, 5 28 T 8 i A i A R
FEFHUTE R AL MSCs il 5 B 1y 4
PE A3 AL s AR LA Kz i Al PR 45 7 T
R TEA TR — TR

2 MSCs E4H A5G T 3k B%

FEAN IR T IR W 2 3 o 40 i A 5 R A4 i 53
BRI R o S B N WA 7 R & 2 e s o W
7 R AR T B — R AT A SR O B BUE
PERIRRZE RS, B A 2
2.1 HKmiess 7 A

UL Y 2 20 IR T R AL G SR B R A
MIAM AL (EVs) (A0 = Fh o SRR 2
5 MSCs 76 TG 1ML T A LAl 1 37 B rh 1 3%, BB G 9%
S B0 U8 A B A MR AR A 4R BT S AR AR I By R
B R AT R AR S B IR A B
AIAPER A (AR 7 AR IH 7 e 40
MRS B 4 F AR 5 MG 5 5 2 E A M) (R
(DNA .mRNA Al microRNAs ) J§ A1 EVs'™®', 1 F
SAF 3G AR WSS LA AT B, R AT A T 2 A
an , BIVA% 1 K5 97 36 Wk 40 WFN EVs 43 85 W (Ah W
£) . EVs4l & K miRNA .mRNA FI8E [ 5, 76 40
-0 T 2RSS I R R R R
YR R EE AR . EVs MR H/NFIR IR 32 EE
SN SARE 9K WD (8 ~ 12 nm) 3 FMIMA (30 ~
150 nm) 3 13 % 92 (200 ~ 1 000 nm) 5 ¥4 7= /MMA (1
000 ~ 5 000 nm) ; 9 /IMA (1~ 10 wm) ', MSCs %L
FFR TR K MSCs M 3 ) R ol 35 A2 T i 2, &8
Joad Y8 2 B 10 R 200 #8517 0, B 2 A e R
Fo MSCs 2[RI RE HAT 98 A I8 15 R4 i 20 21
A RVE T, A IR 55 %8 MSCs 24 078 25 W A L 4
2R P 2R B AT | R RO 2 Ak /N B R rp 2y



b

AREEMFIE 2023F 108 #31% #1058
+ 748 +  Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2023, Vol.31 No.10 http://www.kqjbfz.com

FE A% 410 ) 98 R 52 N7, 400 7 240 B A T, R 2 U
A BRI RAER
22 EmAE TR RO e At

MSCs e 5 9 S 1A 44 1) AH DG BIF 5% 2 de 2 11, A
ZE AR 32 3R MSCs SFe R B 1 16 44 25 41 B35 97 1)
ARG 4k . MSCs RIR A AMRIAE FH T 2 Fh
PR R (KA T, E MSCs o JH 356 h )12 1Y 8 S I
G BEPIR T 1T, JRy s I, FH MSCss A YR A1 0 (R 1T LA 1
] FF1 T J2 AR A S, DT U2 Hh PR 4 T f
[ )2 P9 R 2 4 W 1 TL- 17, 7 A AR S N E
AR, MSCs 76 28 1ML 55 5396 TR T h i A AR 47
) %0 5, DPSCs > U5 1 41 W6 1k BE 0% 38 1 410 1l
HMGB1/TLR4/MyD88/NF-k B 22 %3 4% , Vi 47 ki A /)N
BB 7R %) Jiq 7K i i A BB R i 25 1) R 1 A
ARDY S AN MAER G A WA BB A 1 £ B, MSCs
SRR () AN AR 25 B T H K T S 35 Dk D B o 2
P15/ BRABE 80 v CD68" /INE Joit 48 L, 185 58k Jy S pft 22
TR AL i A 2T il 28 p | B AR R
HE P 2505/ RS RS () D BB &2 Y. L Ah MSCs
VR ) HP WA R B TR RE TR T, 9T 3R B MSCs
) A0 s A BAT A T SRR BB T E AT A
W AE WA A AT T 988 A 36 07 B A%
Hu B 2l E s A i, DL AR SEIE B MSCs 3k
TR ) AR R B R RO R AT, SN 2
miRNA \mRNA FE [ A8 B, i 5 R 28 AR X BT /D
AT AR AR A VR YT SRS o e 4, B2
R 2 AN IR T IR I BT R R Ok R A A ot 2
aVE V2 R AT R B 20 1A A PR S5 By
B, ARME AR R JS LA T SRS 1 & R i R T 2
M .
2.3 SPBLAR N R R 84 HELER A R AR

A0 AP I AR I FH 1) JOT T I F) = B ) A 7= R
AN o 25 B R T AN B AR oy B 1) B —F
B, BAATRIN RS B 1 bt (R i R Y
o 0 2 A B AR LB R 405, 25 TR B HE
I, R EBCR AN &, o X DA A S 0] ) Ak B 22 A
AR Y o R W UTTE T B A A7 BR BT 5 B[]
S, 18 A B SR A (Ll O R L DR A
fiX, AT~ AR PH R 25 5, 7= AR R B W HfE DL &
B o 8RR B o i vk R AR 5 AP A 5 At 41
I3RS 28 AT 0 B, fe g o RN 2 0l 2 A il
HP A R R M B R A, A PR O R A
PEFRORCR AR A [ A, JEF DL E R
ZA R AR R &L AR M AR T PR B R L

ANTR) TR ) S R U 22 S K B
MO AR 7 B R | RE A E — 20 4 vy [ i % s/
FE SR B 4 e A R B R A 0
Chen %57 JF & f) EXODUS £ 4t i 78 N A 4R
Vi tor FEJIEE L7 A U U8 3 83 MU A , fE EXODUS
RGAEFE 2l AR I AL T HA B AR
R 17 3 a3 S B A A T BB A, T 4 Y
KA B T AL RIS 3 = MR I P e . 1B 5 —
A 355 55 B 45 21 0 40 B i oA B iR B R
FUBEIE SR HORAR G Mo ff e 13X — [l 8, W
W30 11 22 J2 15 57 FC 5 AR G B R FR oA < A0 it 3 B
UM AR SR A M A 2
B 25 T R, T DL AR AL R 3k 25 440 em® 1Y 85 77 10
LR T T-225 85 55 . BRI Z AN A7 O A
AR B 3% 05 20, o BE A I 4 K B ALY O X
PRFGEFRIBES . Fopr B A sh bR 5
AR ARG A, St a3 ] H sh ki MSCs K HL
RLEF% , BB B KRR BE W15 Y vl e, TN
BAS, SEEE Tl A A 72 i R 9% MSCs |, 4 it 5 it 5 1%
G m RN E LR EERY . R
Gb SN A 52 A ELRAE AL A 75 208 2 (1)
s R AR T 00 LAUE S, A1 1 4207 i L 2408
5%

3 N 5

2 LY T T R I B 805 7 1 200 i DA AR A fih e
FLEep , JUHAER & L0 LAE A BB ) 55 (1 ZH 21
hETERAE I E Dy k., BEE ISR HA TR
TR KA E AR KRS, — SR C 29 R
1, MSCs 175 5 4R 15 19 40 i © 28 HL 45 U Y D e
Fe eSS 1, 455 A WA R s e 4 B ROR 1Y I
L% M A 28 3 S Ty BB AR 5 T AR A R K B £ T
B i V7 22 ROHL TS AS B L 3% A RS AT 9K
BN, BNTAYE W B LT, 5K HAT
WFFE 78 MSCs 7E RS 48 J5 RE A% 1 A T P, (EALL T
55 03 WA T B ) A T B O, A ATTx 400 i 3 7 R g
AR DI L2 (2 9 25 40 VR 7 SR W R 1Y Dt
Pz —. MSCs #5553 WAME IR T 28485 B H P il2
AR, sk o AL AR — PR R . Rl
JRLIE 7 S W 0 A0 LY 7 SRS e — S AR AR A
PLES & AR AR X 2 i N T8 B iy H Sk
I, SRR R X BT
[ Author contributions] Ye QS, Duan XX, Zhang R, He Y, Peng Y]

collected the references and wrote the article. Ye QS conceptualized



b

O EmBAE 20234108 £31% £10#

Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2023, Vol.31 No.10 htip://www.kqjbfz.com - 749 -

and wrote the article, reviewed the article. All authors read and ap-

proved the final manuscript as submitted.

(1

2]

[3]

[4]

[5]

[6]

(7

[8]

91

[10]

[11]

[12]

[13]

&% 3k
Watanabe Y, Tsuchiya A, Terai S. The development of mesenchy-
mal stem cell therapy in the present, and the perspective of cell-
free therapy in the future[J]. Clin Mol Hepatol, 2021, 27(1): 70-80.
doi: 10.3350/cmh.2020.0194.
Gurung S, Perocheau D, Touramanidou L, et al. The exosome jour-
ney: from biogenesis to uptake and intracellular signalling[J]. Cell
Commun Signal, 2021, 19(1): 1-19. doi: 10.1186/s12964 - 021 -
00730-1.
Pu X, Du L, Hu Y, et al. Stem/progenitor cells and pulmonary arte-
rial hypertension[J]. Arterioscler Thromb Vase Biol, 2021, 41(1):
167-178. doi: 10.1161/ATVBAHA.120.315052.
Zarepour A, Hooshmand S, Gokmen A, et al. Spinal cord injury
management through the combination of stem cells and implant-
able 3D bioprinted platforms[J]. Cells, 2021, 10(11): 3189. doi:
10.3390/cells10113189.
Wang G, Zhang Y, Hu N, et al. Mesenchymal stem cells attenuate
acute lung injury in mice partly by suppressing alveolar macro-
phage activation in a PGE2-dependent manner|J]. Inflammation,
2022, 45(5): 2000-2015. doi: 10.1007/s10753-022-01670-9.
Kumar A, Kumar V, Rattan V, et al. Secretome proteins regulate
comparative osteogenic and adipogenic potential in bone marrow
and dental stem cells[J]. Biochimie, 2018, 155: 129 - 139. doi:
10.1016/j.biochi.2018.10.014.
Kotova AV, Lobov AA, Dombrovskaya JA, et al. Comparative anal-
ysis of dental pulp and periodontal stem cells: differences in mor-
phology, functionality, osteogenic differentiation and proteome[J].
Biomedicines, 2021, 9(11): 1606. doi: 10.3390/biomedicines
9111606.
Zhai Q, Dong Z, Wang W, et al. Dental stem cell and dental tissue
regeneration[J]. Front Med, 2019, 13(2): 152-159. doi: 10.1007/
s11684-018-0628-x.
Le Blanc K, Rasmusson I, Sundberg B, et al. Treatment of severe
acute graft-versus-host disease with third party haploidentical mes-
enchymal stem cells[J]. Lancet, 2004, 363(9419): 1439-1441. doi:
10.1016/S0140-6736(04)16104-7.
Zheng Q, Zhang S, Guo WZ, et al. The unique immunomodulatory
properties of MSC - derived exosomes in organ transplantation[J].
Front Immunol, 2021, 12: 659621. doi: 10.3389/fimmu.2021.
659621.
Cheng L, Wang S, Peng C, et al. Human umbilical cord mesenchy-
mal stem cells for psoriasis: a phase 1/2a, single-arm study[J]. Sig-
nal Transduct Target Ther, 2022, 7(1): 263. doi: 10.1038/s41392-
022-01059-y.
Yuan X, Qin X, Wang D, et al. Mesenchymal stem cell therapy in-
duces FLT3L and CD1c+ dendritic cells in systemic lupus erythe-
matosus patients[J]. Nat Commun, 2019, 10(1): 2498. doi: 10.
1038/s41467-019-10491-8.

Banas A, Teratani T, Yamamoto Y, et al. Rapid hepatic fate speci-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

fication of adipose-derived stem cells and their therapeutic poten-
tial for liver failure[J]. J Gastroenterol Hepatol, 2009, 24(1): 70-
77. doi: 10.1111/j.1440-1746.2008.05496.x.

Choi J, Kang S, Kim B, et al. Efficient hepatic differentiation and
regeneration potential under xeno-free conditions using mass-pro-
ducible amnion-derived mesenchymal stem cells[J]. Stem Cell Res
Ther, 2021, 12(1): 569. doi: 10.1186/513287-021-02470-y.

Zhao X, Li D, Zhang L, et al. Mesenchymal stem cell therapies for
Alzheimer’ s disease: preclinical studies[J]. Metab Brain Dis,
2021, 36(7): 1687-1695. doi: 10.1007/s11011-021-00777-6.
Neves AF, Camargo C, Premer C, et al. Intravenous administration
of mesenchymal stem cells reduces Tau phosphorylation and in-
flammation in the 3xTg-AD mouse model of Alzheimer’s disease
[J. Exp Neurol, 2021, 341: 113706. doi: 10.1016/j.expneu-
r0l.2021.113706.

Ying Y, Huang Z, Tu Y, et al. A shear-thinning, ROS-scavenging
hydrogel combined with dental pulp stem cells promotes spinal
cord repair by inhibiting ferroptosis[J]. Bioact Mater, 2023, 22:
274-290. doi: 10.1016/j.bioactmat.2022.09.019.

Luo L, He Y, Jin L, et al. Application of bioactive hydrogels com-
bined with dental pulp stem cells for the repair of large gap periph-
eral nerve injuries[J]. Bioact Mater, 2021, 6(3): 638 - 654. doi:
10.1016/j.bioactmat.2020.08.028.

Matsui M, Kobayashi T, Tsutsui TW. CD146 positive human den-
tal pulp stem cells promote regeneration of dentin/pulp-like struc-
tures[J]. Hum Cell, 2018, 31(2): 127-138. doi: 10.1007/s13577 -
017-0198-2.

Han X, Tang S, Wang L, et al. Multicellular spheroids formation
on hydrogel enhances osteogenic/odontogenic differentiation of
dental pulp stem cells under magnetic nanoparticles induction[J].
Int J Nanomedicine, 2021, 16: 5101 - 5115. doi: 10.2147/1JN.
S318991.

Tsuchiya A, Kojima Y, Ikarashi S, et al. Clinical trials using mes-
enchymal stem cells in liver diseases and inflammatory bowel dis-
eases[J]. Inflamm Regener, 2017, 37(1): 16. doi: 10.1186/s41232-
017-0045-6.

Jafari A, Rezaei-Tavirani M, Farhadihosseinabadi B, et al. Human
amniotic mesenchymal stem cells to promote/suppress cancer: two
sides of the same coin[J]. Stem Cell Res Ther, 2021, 12(1): 126.
doi: 10.1186/s13287-021-02196-x.

Wang YH, Tao YC, Wu DB, et al. Cell heterogeneity, rather than
the cell storage solution, affects the behavior of mesenchymal stem
cells in vitro and in vivo[J]. Stem Cell Res Ther, 2021, 12(1): 391.
doi: 10.1186/s13287-021-02450-2.

Driscoll J, Patel T. The mesenchymal stem cell secretome as an
acellular regenerative therapy for liver disease[J]. J Gastroenterol,
2019, 54(9): 763-773. doi: 10.1007/s00535-019-01599-1.

Zhang B, Wu Y, Mori M, et al. Adipose-derived stem cell condi-
tioned medium and wound healing: a systematic review[]]. Tissue
Eng Part B Rev, 2022, 28(4): 830 - 847. doi: 10.108%/ten.
TEB.2021.0100.

Kalluri R, LeBleu VS. The biology , function, and biomedical ap-



+ 750 -

b

O &R 20234108 £31% £10#

Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2023, Vol.31 No.10 http://www.kqjbfz.com

[27]

[28]

[29]

[30]

[31]

[32]

[33]

plications of exosomes[J]. Science, 2020, 367(6478): eaau6977.
doi: 10.1126/science.aau6977.

Albersen M, Fandel TM, Lin G, et al. Injections of adipose tissue-
derived stem cells and stem cell lysate improve recovery of erec-
tile function in a rat model of cavernous nerve injury[J]. J Sex
Med, 2010, 7(10): 3331 -3340. doi: 10.1111/j.1743 - 6109.2010.
01875.x.

Duan X, Luo Y, Zhang R, et al. ZIF-8 as a protein delivery system
enhances the application of dental pulp stem cell lysate in anti-
photoaging therapy[J]. Mater Today Adv, 2023, 17: 100336. doi:
10.1016/j.mtadv.2022.100336.

Zhang B, Lai RC, Sim WK, et al. Topical application of mesenchy-
mal stem cell exosomes alleviates the imiquimod induced psoriasis
- like inflammation[J]. Int J Mol Sci, 2021, 22(2): 720. doi:
10.3390/ijms22020720.

Li S, Luo L, He Y, et al. Dental pulp stem cell-derived exosomes
alleviate cerebral ischaemia-reperfusion injury through suppress-
ing inflammatory response[J]. Cell Prolif, 2021, 54(8): e13093.
doi: 10.1111/epr.13093.

Fan L, Liu C, Chen X, et al. Exosomes-loaded electroconductive
hydrogel synergistically promotes tissue repair after spinal cord in-
jury via immunoregulation and enhancement of myelinated axon
growth[J]. Adv Sci (Weinh), 2022, 9(13): €2105586. doi: 10.1002/
advs.202105586.

Naseri Z, Oskuee RK, Jaafari MR, et al. Exosome-mediated deliv-
ery of functionally active miRNA-142-3p inhibitor reduces tumori-
genicity of breast cancer in vitro and in vivolJ]. Int J Nanomedi-
cine, 2018, 13: 7727-7747. doi: 10.2147/1JN.S182384.

Wei H, Qian X, Xie F, et al. Isolation of exosomes from serum of
patients with lung cancer: a comparison of the ultra-high speed
centrifugation and precipitation methods[J]. Ann Transl Med,

2021, 9(10): 882. doi: 10.21037/atm-21-2075.

[34]

[35]

[36]

(371

[38]

(391

[40]

Zhang Y, Bi J, Huang J, et al. Exosome: a review of its classifica-
tion, isolation techniques, storage, diagnostic and targeted therapy
applications[J]. Int J Nanomed, 2020, 15: 6917 - 6934. doi:
10.2147/1JN.S264498.
Doyle LM, Wang MZ. Overview of extracellular vesicles, their ori-
gin, composition, purpose, and methods for exosome isolation and
analysis[J]. Cells, 2019, 8(7): 727. doi: 10.3390/cells8070727.
Jiang Z, Liu G, Li J. Recent progress on the isolation and detec-
tion methods of exosomes[J]. Chem Asian J, 2020, 15(23): 3973 -
3982. doi: 10.1002/asia.202000873.
Chen Y, Zhu Q, Cheng L, et al. Exosome detection via the ultrafast
-isolation system: exodus[J]. Nat Methods, 2021, 18(2): 212-218.
doi: 10.1038/s41592-020-01034-x.
Tavassoli H, Alhosseini SN, Tay A, et al. Large-scale production
of stem cells utilizing microcarriers: a biomaterials engineering
perspective from academic research to commercialized products
[J]. Biomaterials, 2018, 181: 333 -346. doi: 10.1016/j.biomateri-
als.2018.07.016.
Zhang Y, Na T, Zhang K, et al. GMP-grade microcarrier and auto-
mated closed industrial scale cell production platform for culture
of MSCs[J]. J Tissue Eng Regen Med, 2022, 16(10): 934-944. doi:
10.1002/term.3341.
Leeman KT, Pessina P, Lee JH, et al. Mesenchymal stem cells in-
crease alveolar differentiation in lung progenitor organoid cultures
[J]. Sci Rep, 2019, 9(1): 6479. doi: 10.1038/s41598-019-42819-1.
(4%E  SHKHE)



