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Abstract

BACKGROUND: Dental mesenchymal stem cells are considered a promising source for bone tissue repair due to their high proliferation potential, osteogenic
differentiation capacity, and immunomodulatory properties. However, some allogeneic applications of stem cells still have potential carcinogenic effects and
immune rejection risks. Recently, studies have highlighted the paracrine effects mediated by secretions from dental mesenchymal stem cells in bone tissue
repair. These secretions include the soluble factors and extracellular vesicles.
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OBJECTIVE: To review the research progress of dental mesenchymal stem cells in repairing bone defects through paracrine effects.
METHODS: Using search terms “dental mesenchymal stem cell, paracrine, osteogenesis, conditioned medium, extracellular vesicle” in Chinese and English,
relevant literature published between 2019 and 2024 was retrieved from databases including CNKI, PubMed, and Elsevier ScienceDirect. A total of 104 studies

were ultimately selected for this review.

RESULTS AND CONCLUSION: (1) Dental mesenchymal stem cells-conditioned medium contains multiple bioactive factors beneficial for bone repair. These factors
directly promote bone formation through regulatory agents such as osteocalcin, osteopontin, bone morphogenetic protein, and dentin sialophosphoprotein.
They also play an indirect promoting role in bone tissue repair through neurotrophic factors, vascular endothelial growth factor, and immunomodulatory and anti-
inflammatory agents. (2) Dental derived mesenchymal stem cell-derived extracellular vesicles not only contain some cytokines from dental conditioned medium,
but also various miRNAs, which promote bone repair by directly promoting osteogenesis, angiogenesis, regulating immune cells, and inflammation control. These
extracellular vesicles can be engineered within different scaffold materials to achieve controlled or sustained release, enhancing therapeutic efficacy.
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Funding: Sichuan Natural Science Foundation Project, No. 2024NSFSC0551 (to WCL); Clinical Research Project of West China Hospital of Stomatology of Sichuan

University, No. LCYJ2029-18 (to WCL); National Natural Science Foundation Project, No. 82470962 (to BMR)

How to cite this article: ZHANG ZW, CHEN OZL, BAI MR, WANG CL. Therapeutic potential of bioactive substances secreted by dental mesenchymal stem cells for
bone repair. Zhongguo Zuzhi Gongcheng Yanjiu. 2026,30(1):163-174.

0 5| Introduction

TR T fm e B SR 64 18] A T 4w
JOAEIE, A B RR, e FHTF @i, I
BT Fmie. REFmie. FRAMF T
oA g M, FRER R T e
BT VAR B Mo AR T 64 % 45 30 ) SE W 5
LRI T o F R, daxt TR MRR
B 7R T emie, TORMIR R T mieikAg
7 REVZANMEEO]N, o), T 8T aiote
B SLF T am e e 37 & & T8 408 AR
Feampe ¥, FiRbE AR T il it 4
wh AR T Fe S AR, IR R RS
HARK GG T mIS R AY SR, A ILH %
JER AR TR @I TS b
h B At mp, BlhedbZmit. KRB miFe
B, MLm=, XAt % 6 kb
HAFARLGGEFALFHRA Y. T
T o B AR 6 R LR A, T A
DAL A P E G TR T AL A P e AR

Bt A s AL R R M, T A
Wl EASEFER Y, LaFFS A

F F Rt 18 F R T BT Rt B B i AR
K096 KA E 3 M, TR AR T e
FOAIN A RAT R TR B AT @k
KR

Fm A o T3R5 FLAEAE R A R AR
WS EA, P, @RAERASH. —
Tl A REAE R . —F it
N R KPAES, L5k, REAR
KIE B T RAEIE) R T sy kA4
F o B AT ARBAE A PR . TR
V) TR T am B ok 4R 38 BT T I A
Mgy TAmsh 0%, F 5 Kt
EWoT, mmpRF. BEF. ffe
TREAF, TAFFmibES. WA, &
FORT AL B A Mmiest Eoa R R

B LB eI AR AR, W AR R
Fi. %8 K 3% miRNA 5 4 495 MR
WA ek — JBAE AN E A& G A B AT
EREA W Femie ™. HRAFF ety
s R, Faonribmmriads
5F%RA. RE. KEREGE 2K
E THRAmMILERATRELES, LE
BATARNCHEARAE; AR4% 9 8 AT 1) Fe R A
BAEMBRAER B RATIRA S SR
BEE M, % FEilh, Fasika
B Bp R A ) n, T RS T e B AT
FoReg A B0 SRR — £ AR
J£30-150 nm, @it % EIAARERA R A
e SR an sk e, AR S 69iEE
9, Himiatare, Fapd ek
BHINLAR, Faloe) FAAER £ 2@l
T am e o ik e SR ek M, Aae F 4
3N, SN AEA—BRY, Bl
EAEMAAR TR B FARY>T (FS
FRAAZER ) S FlfE, TR iTA ) TAR
3 TAR Roukakit e, I Aeis 57 69 5
FREFRK LR R RER LS, EA
RIBRABREARSOFRMA", £
RXEEAEFELELST TR LKTF
om i 64 S 3% FR B (Dental-CM) = 41 ik 4k
(Dental-Exo) B A 4 B4R 4p Fa it A H ).

1 ZJZRFN755% Data and methods
1.1 BEBRIRE

1.1.1 & ARN LTI
2024-11-02 #ATH & .
1.1.2 M &k LakAaTFR 4% 2000-2024 5
REMARE LR, FE54E 2020-2024 F
B AK, VABRSRAR AL 69 B Tk,
113 k¥ E FEEMN. PubMed.
Elsevier Science-Direct %4 &,

A

164 | PEARKRTIZHASR | 5305 | 18 | 2026F17

114 ki XKL TRHEERL
FEF e, Faik, RE, FHEEARAL,
wmpgsh i s I KA “dental stem
cell, paracrine, osteogenesis, conditioned
medium extracellular vesicle” .

115 HERIKER HRLRF. HE.
RIF, BRRARLENH.

116 FIEFRL L.

1.1.7 #%% %% v PubMed 5445 & 4 ),
#ed Rk JUE 1.

#1 dental stem cell [Title/Abstract]

#2 paracrine [Title/Abstract]

#3 osteogenesis [Title/Abstract]

#4 conditioned medium [Title/Abstract]
#5 extracellular vesicle [Title/Abstract]
#6 #2 OR #3 OR #4

#7 #1 AND #6 AND #5

1 | PubMed HIE K TR

118 Mk LikE PRIk 671 K.
12 NEbfE XFAE L&A E R
*; RIFF ik IR ERTE; Fl—4UR
S IR R AA BRI Ly I,

13 FREIVSEFISIRIUEE @it it
WAL R WARELEH, Wi
LY e AR CEY - E N E S 3E R
Xk, FAIN 104 JHAARF AT X
IRIATIRIE, HoF LR 2 B, EXL
#k 102 &, Lkt & AA ILE 2.

2 Z58 Results

2.1 FRMEFERT MR DNE RSk
BERBNEBZEY LE 3.

22 FRMEFRRTEREIEFENS
RNBEBMER

221 FRAMER AR T mie iR T
B E T R 4G M E e SR B S A
EGVER HLRA AR A, FIRMRE AR



ik PEEATERE @2
Chinese Journal of Tissue Engineering Research  www.CITER.com

WO K & i@:  “dental stem cell, paracrine, | 2002 |'>|GRONTHOS%[Z°] VA T |
osteogenesis, conditioned medium, extracellular
vesicle” , s ;< FWIEMAMAFAN, | [ 2003 |bel MiuRa % prcR IR T ABIERL T 19 T400 |
For W, R, FAEERIRIE, diAb R, TE
RN PubMed (R AT Ko, 193030 | | 2000 |l TIALSMA %5 ) giuh AL, H 0 RIS R R A O R |
596 fii, SRR 75 F

| 2010 |1 AGRawaL %5 5 syttt K SHMEL CLAVRR KIS LRI SN IR R |

! {1 Zotero SRFFHHIR AT SR |

\
MRAASCE A H FARELEAT VLD T, HERR ST
JEANEF LA B SR

2014 |l FE bR 4 SN IR Py 2 KA T RIS NEENL (AN TR ) BTLIEIBRTE RS (MISEV2014) , I TR TT

FUANM AL ) A R 20

[ 2015 |- suGIMURA-WaKAVAMA 5 S 5L AL P IR 4 |

| i SR R S
| 5 A A X 1 S

019 |l MAKINO % B R I 5 B -4 0 24 (R4 SR HEAE B DR 22 R M 20N R b RAEM AR . kA

A A A

\4

PINFFE BN P SCCHR 104 F,  For b o SCiER

2, SESCCHR 102 G

| 2000 || HiRAK % 7 AL AR PR T SR |

B2 | EtiFERIZE

Tt IR S B AT AR 69
AT, B4k, FHEE. FHELAE
EafF KAResEaE., TRERL
JR T e A 3 e AR 0 AL AR R AR A
T fE 2 X 2 B T 2R B AR 4945 K. HIRAKI
& P 5] A Luminex & %o HT T BLE LT
T e st SR P 20 AP A R B A B T
LREBRFERYPE. BHES. FEE
EAEZO2RERERAAROLEEF
T, BABLEILT Famieftz ke x
% R R B R 84548, K ILHE 6
Tk PRE B R5 . BAR 5 BV 0 8 &
FHTFampikk 1 RRR. B46E. B
Eh. FAREHREOFTEREE, B
RAEFF G 60 F 3 i X sk L
RABREG KT EE. KOHF P2iE
SRS EI R T T mie iRk
e AL I A 18] AU R T B R R @) a4k
KUNIMATSU % B & 4k 5 52 8 o ) B 7% 5L
FF mpef Mg R R AR RE AR T @
fieF2 MC3T3-E1 4m it ( AR F 4 AL AT AR 281 ),
5T Juik g Ak K GTIE SR AR SRR B . B 45
# A Runt 48 X 4% X B T 2 5 A&F o0 AR
&ty mRNA KA, RFEILT T i
B3 AR AT AR BRI 86 R F 3 A I RE
%41, KAMINOGO % B9 /£ s R, 25 4948
K EARF IR FUAR AR s ) T T 4 e
SRS, RITHE A BES T
REAR KT (doRE e bt R R
F Osterix. Runt A8 X% FKEF 2. FHE
KAEZEO 2 Fenh AR ER ) 69 R LI IR,
FREABEFHRE S, RN, £%
AR Kk AR IR RARTRL F % B4 4] 69 Wit

2020 |, ik, K. SRR AN

DANESHMANDI 25 P 36 73-WAH 1R Dy MAR I 43900 B2 L 0 23 1 K 20 TN R 7 (4, A0 2R

—>| [ bR /MBS S A RORT T T (MISEV2023) HisE T A ME A 52 S LA % il % A e 2 |

| 2024 |
| XIA 85 PO SR — PO AL S AN S A AL A T 4, S AN S s st 752 AR 1R, A
FEFLATI AT PR 7-0A 7 O PR [ E TRBR AA F) R

\/

B3 | FiRitEFERTHEES AL RONEZSH

1255 FRiA1FH) T E, 40 Wntlob,
X fE R T BT dm i A rh3E SR L 2h 4y
A8 S MEARUE IR ST R 89 T AL 2 —.
NOVELLO ¥ ®ip4% F B #2% F tm foo &t
ERAIT AR mne e, KT A
Fim 3 SR AR n B Saos-2 fafit (A
R R EmiE) F, &L I Saos-2 tmfinigh
B3GR, H— B @iz E
( I AAR. Runt ABAFF A F 2) 49 RK4E
3,

RT 3E A0 AR, FRMER A
JR T ST 3 SR IGT S BUR t e
HEF, R E, E S RE KR
BE8 = AR AR, BRI E LA
BRE m R F L R ] AR E e s
., —RBRAYN, TAFRYyZELE
1% RAW264.7 20 it & 258 ta e o AT &4
EFAT-mieAZ BT 1. ARE G 5K
FB B BB AR BB . AL B T kB XKL
ER TR A REOH 9 e R, 74
BE a1t B9, ISHIKAWA % B7 % 31,
BELF Ttz Rl aRhirZ
A F AT AR T @Al
4 2.8 1%, #E FA F AT HRIRI B R
AR, —TFRINEIR LI, KATHT @
JOGAFIE IR IR T 37 4] B0 L T R ) 2R
it 6 o1k BY. KANIL 5 B9 st —
K, FEARINEEA R SR, TR

Ftm i oil iE o B AR E SR R e
84 &6 B B 435 R E R AR AR e
51K,

M T VAL T2 B 5 09 A3 ik b A)
TFHEMG LG EDFRMT, —RRERT
FHT w33 R A AT T 40 Nt
B F a9 ke 7]miX, £4 34 AE T
FAEM BME, AT A BRI e tmieE T,
T O FS L ARG T
o/ ARRF, A ZERET 3. Ham
A KEF 7. RALEmLAKEF 4.
M B EMAEKRFLEFD, FRMENL
JRT mpe A AR b B S A A E A
W, ARSI AR LR AR S A
AER, AR RAER A LR FHR
HAR, MTRASAETEROEE,
ARG A AU ik i 3 — T AR
222 FRME AR F@mpfrEiak
oo N R A K PR AR R As A ek
A KERINA, FhEZAETER
PARETRER, EAHEEARIIGTE
SFHFRR. FRE. RE@RE L
K. g AR A KB F ae it B 4245 B 3R
o dn A R, AT ARCE G e A A Fa b B
FACHAE A Y F M T mn A AL
PASEENREARAERBF, BT
FEAT I B B AR X 3R 49 8 A K vt ALt g

%
z

.

Ry

o

Chinese Journal of Tissue Engineering Research | Vol 30 | No.1 | January 2026 | 165



PEERTIZHR

@7z

www.CITER.com Chinese Journal of Tissue Engineering Research

KUSHIRO & “Y 32 4% T F JR M 1] 7 /%
T amfadett i F iAo o g R A KB T X
ZGyqEdE, @it ELISA M XK ILT T4
ISR ISA HA ey E R A
% B F (601+50.46) pg/mL, 1 25 4% 1 4R
KANE IR RIKT &M EANSTHT
Jo A IEFR A ARIELS, KT AL E
Bol, BRENG, REANKETRTE
WA % i AR A KB T et mig.
BUSS 2 " 34 F #5 F e S 32 Rk A %
AT, EAKR AT, KD 4
B S 8T AR, SRR E R T
A AR EFAR RN A, R TR
T 2 OS5 A A eGP AR AR A T e o
ENEAKETAH %, BURGER 5 1 ki
BRI T i S 0 o 49 e 1
A KEF, LI ARHIRA Km0
A Fadn Ak RAVEA N &, BEHOLERN
JA K F R R R K 89 R AL AR
AR P 2 B AL I e
ARG L, R nE R EAKE T
RPLFESLT T ml bz ik b o) F
FAERNEIEZRS. LAFREIN, BH
EEAZOLENERNRERRFZHHFE
WREAER , TR E A E . TR
Fagr 40 M BB A BLE LT T
FHRAA T e AR AKRE T ETAR
FAPHBEAL™, TRAAEYH
PEREAE T o F, 5T 4828 ATt d
& R T R ARV RRE 6 18 4EAE
223 FRMAE LR T mpefE iy
A2 B REFARALAS AR TR
T8 AR T AR TAY R, AP R R
BB IMEEG mILEE, b5 A R EAYE Z
G AT e e AEAR R, [ b S H k)
FIRF ek, CAVE% 00 B % thab
ZERATF. AETHRATFRA L2
AL E A B kB, BRI HEAD
gmipr K. RPWEmie. (Rtib2 1
HEF, TERYOIERBIATEZ T RE
F. A2AKRT. AZERAT3IF.
EERFSHREAN, HMEELRARTSE
A EmAe R, TALAE LB M
ST tafe el EALA IR F LA AP
22 B 548 g A A AT BSR4 4G
F RN

Ji Rt AR 22 7 I B F SARGE R T A

F AT oA E Y UL R
AP 28 I B T A A AR B R B B
B AR @ B EE
BHR, ARENERTH AT TR T L
HAEEGAT L., —RRLIN, Rk
AR 227 Fx B F (100 ng/mL) =T - 4 A+
5| B- BEER =45 % 42 Loy B AR T
ey mAY Z A s AR . R AT 2
B F b5 B R BRI G X AR B 450 FECT
tm RSB Y R G B 1/2 ¢ BB, FHiE
FARE M) EEF R TR RE, o
Runt 48 % 3% 3 B F 2 #= Osterix™™, 4 #F
RAI, B EAT RN G880 IR AP 22
EREF A, FETAGF QR TAL,
EXATIRAAZBGERE Y, FHRTL
e R R AV 2 B AR FA T T
FAEAY Z A4 6915 F A F AR R ARE R
W R R B AR T R
AP 2 HRE T AT BT T AR,
K IR AT R TR B T A IAR 6 F ik
PR K R 69 Rk AL, mAEAACIE
FOUF R A Y, it — R 9 R
MAYZEREAFH AT FBEAFTHRBUE
2,

A KR TFARE AT A2 A
FBA AT ST B i, BEA
BB A A L[ F A2 A KA T
TR, F BT RAT T RAT ARG,
HAR KN, %A KRE T - B R BN
AR AT T BT T B AL e Fe o T AR
RIEFEF P IRE AP L f. KR
FHAAEE P, A2AKEF R HE
BB BT AR A PR AN 2 4 Y 2 B AR
WE B, (RE R HORAaminy i Y,

b BT 3 AR B%EE TR C
L5 B GEL EmAR, EFRGIMLEGHE
B Az e AR F 3RS F R
AR F ool £509385h 6 ), Bt
mAaSNRAT R G B 1/2 AR @ s B B
BAG LR AR E e e KRR . b2 T
B F 3RS ST e KuE TR
¥ F R AR T @i KIEARAG A R
=P ssh, WZTREFITHESK
RBRARE M AR T omf s i m R Ak
BFoy ks, ERGGELid4ad, 4
ZEHRAT 3 foB RERMBE AR C ERE
2m oA 818 AR T RS B S A m e

166 | PEARTIZHASR | 5305 | 18 | 202651

AL, ik THRITLESIAE, B, 45
THREF 3- BERABRME T AR C1E 5@t
Pt A R e R AR R4S A B
s,

— ARSI R T w3 . &
& RT-PCR 5 #7 %% B . ELISA 5 77 ik b4 7
TR e, BRI SR T am e A Bg A 1R)
AR T mloayir 28 5nE, 2RI x,
L B8 AR T el [ A8 1) SR T e g
vk, TR ik e)ir 2 ERE T &
HAGAKBF. MRMAZERETE
2 # 4 KB FKFEF 3-10 42 5. AHMED
F PRt R A, THTF @kl
BT 894 228 S B F mRNA Fo & & /7,
T T e A AR 3 S R AN 2 L 6
PR R WA IEN, RV ZR TR T %
ARTELT 7 4878 PRI S UK, BAR A SR 08
F T otk 2 AR EAY R F KA 5H R
F A BIFe A . BHZARM, SULTAN
2 PR R ELUSA F ik £ TR T e &4t
BARATENE GHEZHNEERE T,
A Z2ERETF 3 RRKNZERET
(% % % 191.6, 161.1, 85.5 pg/mlL), 4%
# T = oAb 2 A 2 T 4 009 A E Ao
4. BH AR % F ELISA ik 4
P AT F BT 0 A3 AR 4 MR,
o RO G ZHFARKEF LOKTF RS,
& EG ) 42.64%., BB EHAKET 1
R—HEEZHNAEKRT, LA SHEA,
BRI RS F R ARK, BT
R, LPVZAAHRF. BKRAEE
P, REEHAEKRE T LERIEMK
R AR IB MR P I T B i o 5| AL 69 AT 2 K
2 B, AR T SRR 6918 AR T mie,
TR R SR T m A3 AR P 6 AR 2
ERATAETES, XERFRAMEFZ
WIS A AR EBAR, Flafbidid
PR B LLR P AT 2 — AR AR R AU,
PR fa iR E AL 5 4k
2.2.4 RN R T mies g R
K BT A S S5 AP AR AT A B8
R BREZE—AI i, KRBT
DHINFSEEANE: KEd. £
A E B R, RAFRONRTL
ARKALE LB T A4k KIEME, B kit
KB F R %7 bafe e R0 AE R 5T A
StaER. AMRRET, THF@bs



PEERTERAR @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

(EER S AL o ) e S
SH B SR K mILE T P, e m
feA-# 10, & 3445, & @£ 13,
% 6315 HALAKBETRL FH74. £
XIA 5 B9 g ks sz LA ILT T amlie
L3R THS MO A B v fm i) M2
AR, Frait L5 ey A A X &
8 1, ABLEILT Fapitisike )
M TFAXT AR F L EZF T HAE
FE M., MAEDA % U & 30y BR324 L
B LT T e 3 A AT T 9P 401k
R\ Aw B Rk, #—FadAXmn
ROAERE R ErR mAeag 20, RILBLE
FUF F fm o 2 1 3% A AR M2 E v 4B
EA, ALK & mIeAF 4 F Ak
M2 EZ ey shie/a, DRERRY .
vz FPTIR, RN R T m it
BARREFEE Y RILBH S, Lk
1, 5 kRheyFampia, FRET
20 i8R R A 32 R RS AR AR E A A
HEEH AR L, f AL o
AR T EOLLEBRGERME, FAER
WIRR 2R TR hdh Z 5, 12E40]
HRBT T FIRMT AR A PR S
EURFAESZFHHT.

F RN FJR T A3 SRk b 4y
M B AR S B R, LA 4.
2.3 FRMEFERTFERITEINMENE
RNBERWER
231 FIRAAIE AR T bl BT A S ik kst
BALAE LR EE R ATEN,
TR FR T m AT A SN AR IR T A
FALRE 69 mIe B F, A R R E
#9 miRNA, 488 i o) 45 &35 2 mRNA,
WRRFARAZ T, Bl THT e
RSP BLAR P Hsa-miR-29¢-5p fE _EiE 22
Wnt 1% 5 i@ % ®7. Hsa-miR-378a-5p %
RAEHAERAEZTGETER S
10b-5p ¢ L 4E 4 & K B F B/SMAD2 13
FiB A ) 3RS AR AR A
B sbsh, TR AR T m AT A SNk
PRI e 3 8 R st e A, ST ARVE XA
A AEAE .

Hsa-miR-

LEE % sy thsb iod, FREF e
1 AP AL R AT BRI T 4

foL6G Runt 48 & 4% 3 B F 2. B BFEA S |
FHEEFRET AR GREL, LAEKIINES

®1 | FEMEERTEBFEFREETAEREEPHNA

MR BRI BT o itk TR
KUNIMATSU™! A\ it 5L BALB/c 4 51 Bdi Jiee S5 A AL (1) B E T R I A AR K
-4 i F 5
KAMINOGO®!  S#fi 41l C57BL/6  ZMMCHERT Lz )R WAL L0 R o, B 1 R ik
/N CEIYA AR B
KUSHIRO™!  “F8i T4l Wistar K Z54MISCTERT MR B B>, R A AEAE
f B A A1 IR=a D574a 8 P R R it )
BUSS" FRETY0H Wistar K FiE 45 Bio-Oss B & ACH Kl + Bedsiab B % et hn, i oy 4
B Bio-Gide I Jif i KR 7 et B 5
XIA®! NIRTEFLA C57BL/6 Ml FAICHI R JC (ke 25T 3 NG Vs s b M2 W4 B )
T4l VR Frdk ) BN, CE AR
W N ANRE R
MAEDA™! NIEFLA C3H/He)  BHDIBRIAE S T (MERsEG & 0EE: BN M2 B an ki, 4hE
T4l /INER MR REAS IRk e v FE g 3= 17 ik

PEREAR, B DU R %

FIET A FAHE TR

—> (LR
— R

AT

—> f R

Lo/ fREER

ML-E A

g@ _.j;;é? . W
-

M7 E AR M278 [ 4

PAvE: SRR ) TS BT A 2 A B TR b B S A VR I -, W) DAfE R i A
MREHEARLE — BRSSO RN, BB R A R
4 | FFRME R TS R E PR E F R AR B ENER

R EEASERELAETA 2HF
PERAAE R A S T 8T ey A i
PRI B AN RIE LA K AT AR SR AL
A, ZI B AR Rk 691 2 A Fe bk AR
R ERE I, FUE S £ AR A
b RAEA 4G £ R ES TR T AR R s
WK, RINAHIRHET FEORETTEE
W, WH T RERAAENEE, BBT
R RACAR I KR, H AR S S kiR A
BB A R B AL A B AR 4 AT 69K
B m R E A . WEL & O wg 4k o 2 0h
R IAETH 0 B RR) R T w3 7 e
W, BLEILT T m s A s bk 42 B 4
BB R T, BEETH
18] 7 T 4w e 6 m B K AE 4R B F Runt
A K5 F B F 2 F= p-Smad5. A RS B

B vE M SRR IL T T m AT A P kAR
st BT B KRR AR E BB
T Fmpeinh, KFEaIEILT Ta@ie
17 2 SN BLAR AT ) K S I G e
% 6 AR A F a by kik. GUO F
MBLESLT F amfie b 5 B bbbk, AR
ot L% LT F @i R A0 %,
HAF IR G T T el — AR RN E AR
BRG AN R SRR b, 45 R EB RN
ARAEARIMT T BT ey Al -1k, gt
B T H T R AJE AL PR B RS
A. =BT, KIS
S KAk FEF AmRNA, @it A
KALREE KB F A mRNA 3 4o F 35T e
XK RAE R AT A SRR, HE KR
H AR AR T 8T ity BB A,

Chinese Journal of Tissue Engineering Research | Vol 30 | No.1 | January 2026 | 167



PEERTIZHR

@7z

www.CITER.com Chinese Journal of Tissue Engineering Research

TRV TR T B AT A SR bR A A
H % AU 44 A 4 E A R 2 mIRNA,
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