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Abstract

BACKGROUND: The incidence of inflammatory bowel disease has been steadily rising, accompanied by a lack of definitive therapeutic strategies. Recent
research endeavors have illuminated the promising potential of mesenchymal stem cells in mitigating the symptoms of inflammatory bowel disease, offering a

glimmer of hope for afflicted patients.

OBIJECTIVE: To review the mechanisms of action of mesenchymal stem cells derived from various sources in the management of inflammatory bowel disease,

aiming to provide insights for future research endeavors.

METHODS: Utilizing the keywords “mesenchymal stem cells, MSCs, exosomes, extracellular vesicles, EVs, inflammatory bowel disease, IBD, ulcerative colitis,
UC, Crohn'’s disease, CD” in English and their Chinese equivalents in CNKI and PubMed databases, a total of 89 eligible articles were selected for this review.
RESULTS AND CONCLUSION: Currently, six types of mesenchymal stem cells are being explored for inflammatory bowel disease therapy: bone marrow-
derived mesenchymal stem cells, adipose tissue-derived mesenchymal stem cells, perinatal tissue-derived mesenchymal stem cells, induced pluripotent
stem cell-derived mesenchymal stem cells, embryonic stem cell-derived mesenchymal stem cells, and gingival mesenchymal stem cells. Five administration
routes have been adopted, with intravenous and intraperitoneal injections being the most prevalent, followed by local, mesenteric, and intrarectal injections.
Their therapeutic mechanisms encompass differentiation, regeneration, anti-inflammatory effects, immune modulation, neuroprotection, antioxidant stress
response, homing, modulation of gut microbiota, autophagy, ferroptosis, and endoplasmic reticulum stress. While sharing functional similarities, mesenchymal
stem cells from different sources exhibit unique characteristics that confer them with distinct advantages and therapeutic potentials. Nevertheless, research
into the specific properties of these mesenchymal stem cells remains limited, necessitating deeper exploration of their nuanced differences to optimize their
therapeutic efficacy in inflammatory bowel disease. Additionally, the clinical safety of mesenchymal stem cells-based therapies warrants further observation

and evaluation.
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F B8 % ¥k F 09 A bR T WU EF 4 tm e, K m AR A,
Sh bR AL B BT KR S TR, RIS bR A s
T RIEMM IR A W, mis A ROR I AR T st A
SR B LR P 25 Ko R K e d K e B 2 )
8T R AR XY, N BERR TR B A A A
JRF mfpshabihd, BT TIRBLEHF £ERFHE
KR, ETULEE) E £ it M2 R ARMALIE IR, i
BB R,

243 REAT Bwa AR TRy KELEMN T
mARIZE, ¥ mh AR T Treg mitegds, BF
HKE v RITB T ub B 5 QAT 5 IR & E2 Fevg| e 2, 3-
I A B 3G AR A S A RIAE A U, Q& U R R )
R Foafe iz 2AKA S, T HIE Trl e B —, 12t
Trl 2@ fi038 38, 3E iR folf IR E 4 T Trl @i,
FEEM K Y ZIEL R TAER . LI, B8 AR T ake
B AP ARG Treg tm iRty ) B 16 5T 474 Th1 64 4 X,
i Th1/Th17/Treg %t AeAe X fa fe B F 44 B -F-#7, A &K
SR R KR B0, A AR R AR R R T e
Jo R RNk 2 2@ T IRLE T o FFAE 6 %G
&G AN TS, Y4 Th2 F= Thl7 200 ia) 49 -4, A3
BT KRR B ey B,

FAAFAE ) WANG & Y SRR A ) A T am e it b
Pk TAR R AR, WH LR mitsks, REmE
T tm o Fe bR 4m BB A KT A B BE KR R e B 6
miR-129-5p 144 - 18] 7% T e ek R sh ik, =T ¥eé) B
A A B A S AR B KA Kk R 4 39 HI I R i Bk A gk it
T, B RV P E K Fets AR R B KR
247 WM MiE B R w2 N R RS %
RZHBZ—, SmiE 23 KmEagat, ERX@BRAGA
JRP Rk B A sE ), BANERJEE % Y 4% A NOD.
CB17-Prkdescid/) s R4/ T £ 8, HAFERLELAF 2T 4%
Bk, KINARPARLSMAEONERLRE TR, B
AReREOE2F A REeRBEOEINELLT R,
M Y 4 P FEIE 6 7 M, Ty bk 40 4R A R A KR 4m e
w4t

B 7 A28 47 R R 18] FJR T S 5T KR M M A b 1
FALH LR 3.
2.5 HtsRRMEFZHETAR b Eif =K E2RFEHH
AT e sh, LA HA kIR 6918 LR T mfe s 7 X
ERFG BRILT BAEFR, LKL wibF 24T
ROAT A& 64 18] Fo T tm e T AR 3t 45 7 J0 s R4 BB IR A4,
FILA FIR R D% AFA TR F 4 CDA4' £ K tmfoAa3g 74
bk tmpt, (Ki677) 694638 hn, Bpidit CDA4 #=ik 9 JR BAHY
MEAE ARSI E B R ey 3g A . R R,
=R F 4m IR AT A 69 18] AR T aa IR ~T 32 5 46 00 K00 R0 18
M B EAAKE T 1KFE, LT3 IGFIR-PI3K-AKT i@
B, R ER TN, FRERNE AR TF @i
TG mienF 10135 EP KELA ML, ARG
AE 10 ZARFARG 7 45 T XAER 7, JEFE @ mins)-
F 10 7T 45 —A-F T 8RR 8] R T tm oA K IE M s P
RARRIPAE A o KAt e R F . Rl iR AER R
S B F 4 F kR 8 AT i AR T A S L 9R e
WK g oA s AT e AE EAE R, SR KR A AR
RIRBL T A R AR Aok s ™,
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%3 | EFERIRE 7 BT 4AEIATT SOE M AR B9AE R ML & 4 | Bt RiRIE 7t R T 40RIA T SRE 1 AR A (E R AL
Bl BT $EbRARAL fERIr 2% Ok Bl #E $EhRAef fERT7 5%
SCHR Jik SCHR
T RS TNF-a, 116, IL-1BY, IL- TR MG TEAN L [41] #5206 il MEEE CD44. LGRS, K671 i cD44 FEHIFERIY  [65]
10, CD31M A Faie A ARE AR H et S ke e L
TS I E A A LR [42] A L) B
4 JEIGT-40 JiE #bk CXCL1. CXCL2. IL-6. T = ERE T 1, (66]
Pud ESEST NFkBL IL-1B. IL-6. ] ERK BRI S (43] i) HAE S MCP-1d, IGF-1, IGFIR,  L-if IGFIR-PIK-AKT il %,
TNF-al, L1071 rhERIAN AR ) N2 FRALRAL p-IGF1R, AKT. p-AKTM  {eilk&hf I je 2k
B IGEST TNF-a, CXCLL, CCL2. IL-6 | S R eIk K [44] i %5 Bk NKL1', CD11b', CD4 i E4ifiN % 10155 [67]
PRSNGSR IL-1B. IL-6. TNF-a. TLR- AR AR 28 S 7 [45] P ST T. IL17. IL4. IFN-y, P 9 o % 4 Mo
4, L1071 TNF-al, IL-10. Foxp3.
RIS 1L-1B. TNF-a, IL-6. PR AR A T [46]  Tregs® o
IFN-y, IL-10. TGF-BD = [ H A W H'E_ﬂi TNF-al, IL-101 %ﬁﬁm%ﬂﬁ(’?ﬁﬁlﬁﬁ*ﬂ [68]
WHIKVESS L6, TNF-a. PGE2. NO. AL EMMIAIMLAL  (47) At RAARBAHRS
CD86\,, CD2067 RSS2 51 Tk L REAETE, NAREORE L. L AWK TNFa:
G MRS CD25Forp3' 41013 3 A 2.2 o D25
oy THIRIEAT cozsForps TregsT e (' AURIEBIT @ Pys TR v MCPL BRI 1: GF-1: SR
IS CDA'IEN-y Thi. CDAILIZA 41 Trd 413 Lt (a9 KRBT L IGFIR: WS EFFARH T 152 04: p-IGFIR: BRI S RFFAK
Th17. CD4' T, Tr1f [KF 1 %24k: AKT: HFRNEE (130T B(PKB); p-AKT: EERILIYT AKT.
RS Thi7, 16, -4, IL-17d,, 75 Treg/Th17 4Hffa2 i) [50]
Tregs T 1 iy
WIS CD3. CD4. CD8. Thl. Y7 Th1/Th17/Treg 4KAN [51]
AR e %5 | RERE R T AT BRI
TGF-B1 HiE A PG pataiim| He o) FE L
FRIKIES 161 117, IFN-y, Th17d, 75 Th17 40/ Treg 4 (52 — - —
TR e P e T A B2 mmeen, i HMERRAE SO, RO SR, BETA
- . . 158 i Bl
BYENE CXCL14L IL-1B. IL11, IL- 48 Th2 i1 Thi7 4 53 S X N e
HIEAL O, P o e M ARLET B3 e i, atben RWABTAR BRERER 85, RN
VAN BUESIESS Foxp3'Tregs. IgA” JC4HI & IR Tregs-lgh RN,  [54 Wl FESHE
iy TLIREAr ForpsTiregs. (gA AW T IR fe b b B e s, i TR A, REAL 505, FRALE
o - Y fo L
FERETES IL17AL IL17C, 16, Il @AY Tregs-lgA RS, [55] I 75“’3{5%% Wﬁiﬁﬁ H%\\E}\E!?EHH@’E’ N
la. IL-1B. IL-12a. CXCL2.,  EIAF7IEHBLGS AL ESyi QEH@.JE&D’AJ}’T'KHEQ FAREA L HEHE%HE; REA B85, AR
Thi74, CCLS. IL-10. Treg. FEME: 718, TREF 1, HEAe
Th24p BSE BRI, T COMNKID SFMAM, I HE
T s P S, R [56] AETal B i g A I)Atj:ﬁ@%%ﬁ;ﬁ:ﬂiﬁ‘
e AT ?ﬂ“ﬂ: LI he. K PR gg;”*ﬂiﬁﬂ B85, ARk
FBSEE 16, TNF-a, LC3A/BY, JELR b R R, (59] i PgERGiTe, A PoRIRE, SIS A, S0, 1R
. Bk occludin? e BB A SR I oL TR SR A
Vet S R UK SR . L 65,
{ KESH IL-1B. TNF-a IL-61, MUC- @it MUC-1@BIHIZIT (61 HE R, Sel AR DT, sl B, BT
PG FRIIERT L1616y AL MUCL AR HIRIBE (61 B Y < T R 1 o
HHIKEST coX2. ACSL4Y, GPX4T i A o S AL AR SE T [62]
AP B GRP78. MPO. MMP2, IR R R [64]
JF I 7 MMPIL, 3% k> JEAE IR
W

Fk: REEARS TR, MEEARELLF. L. ARMNE: TNFa: i
JERIEINF a; IFN-y: THEK y; NF-kB: F%IKT kB; CXCL1: jafk[X-F CXC ik
1; CCL2: #afk[H T CCHifk 2; TLR-4: Toll FE3Z 4k 4; PGE2: W%l % E2; NO:
SEACE LC3A/B: TUEAHORE M 1R 8E 3 9 A M B IEAY; occludin: PP
MUC-1: i EE [ 1; GRP78: 7 & ¥% 1 17 & 1 78; MMP2: J:Jii & )& & A 2;
MMP9: JE )i 4 J@ 5 A 1 9.

2.6 RERRNEFRTMIRIDEEXILL & 4618 ok F 40
fofe it b Fin, WK % 206 RIS A 49 208 I
B R T me, B AR R T e SRAR LA SRR &
FEA B RIEIR. R A LRIR A AR T eI 8] &
BEFRE TN AR, KfmiE R T4 L% 7
FR, TG KEMM R fedd S ILER S, 1FAE
JUE 8. A EAE AR B 18] LR T IR B AR 3 3 A &,
HA R R X -Tmie, &HHRBiTF4E Lm-Ta
B O JEs 7 KRR R, S IE FJR T am e R A
EEBRE K EATHALR T@m 22 L™, @m
TR & 18 R T T fe A = A RE M, R
8 705 T e A IR ARG BE e de s i Y,

R0 R TR

LY &)

LA AR T @ik, FRPR AR T@REME B4 | FAESEDTETEIAT S EE R BE
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ik, BFERR ZEAHTRILE RRGLER, i
H 44 B % R AT sk 2 AL BATIE A B HLER.
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s

{7358
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BRAHIXE S A, R B s B A
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R
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Vo RIETEST EHEN D R, (TR BORZORER, 7 ZR I A A
IEWERRAR AL AR AR ATRESERR I, Y IE
T4 L E P F i B I (1) PAE
2y iR al e SR AIE N E SRS THITL
B AR A AE B A I B

T

2.8 RNEXRRBFERTMIRESS KA ARAIGIREA Y
b B A% TR R T e R o sb AR 6916 SR 25 A dE Ak
R E, HEBRG R REEEEIENR TET K
JEM IR R T amiels RETFTRA 3R, {2
M R H A8 % 254 4k £ . Darvadstrocel 52 B A 4R g
W R E) AR T amie, TR T T RIS AR 6908
I, A F 2018 SF v 2021 S A BK B A0 B KRk BT
Darvadstrocel €453 52 £ % /B R Ao kb X 84 s R IR 5+ IR
1FE ARy 2 U0, b R 4a48 L, Darvadstrocel 48 ¢4 s
JREE R EA5) B o it b 69 B AR (50% vs. 34%)%Y, A
BTG W e K42 fR T ik 104 JB) B, Cupistem F 2012 4
FEHE R LT, & QRIS RIRI T mie 5 ",
B AT B R kst b 6 At = 3a 34 4 B8 s R,
A2 A S R 84 18] F 5 T dm o B B B g BT g B
BEE ™, CHEEE A RRE T RIEFT K. K, X
s RAT R BA E P, AT, B2 AL RR T
b, Hee2 KM HIEGRE, T 2hir
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3 i{7i$ Discussion

3.1 BB AEZIUSHARNAEMAEFENR-A £ T4
IR F s 7 KO Mys 7 @i %, 3+—Kikh
18] 7R T m A B S b i AR AR R K IRV R JE R BR R
HREFEBEILE ST AN, BT EAR A BAL T Rk
FEMAL, R, BATHIR % BRTaHER, YAy
IR Tl RAFR P, R e R A B R 5
A BAFTE, LI, AT EER T, B RSt AR IEST.
M F PR E AL X BEA — AR, mARt 6126
R IES AR 7 R AL T ARG R IR P K AR 52 A8 57 247
BAELR), RIS, S ERRTHORESETHNE (L
1x10°) fE AR T 6935 A 1 F 22 = 4 69 16 JRIKIL A F N,
VASLIRAD AR 1A 69 A 32 £ . R IF R R AR T i
FEGT7 KR g P BRI b BIFROR, A2 EARag 4 K .
S o AR AR 0 RN BT

3.2 FEGARXBIFMAMREVTR B AT A LakaT 18
KT empeis 7 $ommmstATRE, 2H AR LEL
L5039 R SRR 18 Z R T it I KR R A ATR B,
L FF B A A miE. S EIRICE, ARRE KRR
9] LR T fm K ARAT R AE R AL K, 3 RE SRR A A
Ji T tm oAb 7 AL Eeg & S AT R g o, B R
RAMF Xi#tITE 4 )ash, HikRERERR AT

HPE R R AT min, A BARIE R E) 69 5 1R
BB XL T A DRI,

3.3 LZARVSIRME Rk X T AR T e itis 7 KR
Mme t R kS, XFEZELETEFHR. K. B
HLA SR IR 8 TR T m b % AR R AUE], 2k T TR,
JEReFmie. F5 5T ameF kR R AR @
B, BRETARRERY, RAEATIE—F A HATIRAF R,
w1 L% R R kOR8] AR T tm A AT AR ) 2t bk 69 AR AR R
BV, EATHT) 8 E F AT XE LA TR R .

3.4 GEARNEBEN X FATIA AR T @it 7 KiE
VI 98 0 AR AT T A midmeg ik, BRI RR R
FlatATash &4, FARBAERIG ET0E, SRR kR
BB Z R T m g 7 KR MM JR 69 AE B LR & B S AT
oM. KEBARRETER. 6. B ZHE80RR,
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Pag Ay X, Ak Bhah e ls REEL.
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