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Abstract

Inflammatory bowel disease (IBD) is considered a chronic
recurrent non-specific enteropathy whose etiology and
pathology have yet been fully elucidated. Abnormal immune
regulation between gut microbiota and the intestinal mucosa
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plays a crucial role in the development of IBD. Accordingly,
intestinal microecological therapy to correct the imbalance
of gut microbiota has important clinical significance. The
application of mesenchymal stem cells (MSCs) in IBD has
shown a promising therapeutic prospect based on its ability of
immunosuppression and tissue repair, and more importantly,
MSCs contribute to restoring the diversity and abundance
of gut microbiota. And in the same way, gut microbiota
produces indispensable effects in regulating the functional
activities of MSCs. Therefore, the combined application
of MSCs and intestinal microecological therapy may lead
to higher clinical remission rates in the context of IBD.
This paper reviews the characteristics of gut microbiota in
IBD, the current status of microbe-targeted therapies, the
gut microbiota-intestinal mucosal epithelium interaction,
and the effects of interaction between MSCs and gut
microbiota interaction in the treatment of IBD, with an
aim to provide meaningful guidance for the further
investigation of MSCs-gut microbiota interaction in this
new field.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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T 00 SRR EIBDW K A K P AL e AR
A, 2 E KRN E A ST ETIBD BT
H A& E L0l K& L. 1A LR T 4 (mesenchymal
stem cells, MSCs)£IBD# & A ¥ 2. B A9 %
T AT, A LR AIBDM #2485 F B, MSCsh
T R ARH L PG B AR R LS, A B TR A
B I ARG SAR MR F B, FIaY, Wil Bt
MSCs#) 7 b7 s Rl AR & 2 2oy A, Bk
IBD#ERIEH & F, MSCsh Wil & 577 ik e B A
KL T A 2 BAF F 4569 e R 0s 97 R . ALFEIBD
W 18 TA B AR AE B AR dee i T DK, i A AR 15
F IR LR 2 8L BMSCs5 1 id H B 6 ¢ 48
ZifEX R EIBDE T P HE M — 4z, T AHK
FMSCs- 18 ¥ BEAR A AR F 238 5 & 5L

© The Author(s) 2021. Published by Baishideng Publishing
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ZOIRE: i B AF KA 2 K e Mk (inflammatory
bowel diseases, IBD)Z Jm 9 &2 B %, #4577 %%1BD
BRAEREL. MSCsh T I AEE A B TERHE
A RE, Fl A A AR ATMSCsAuAe £ £ 3245 8. B L 2IBD
K T T, MSCsH5 A KRIT koY BAE B R 7T He A BT
F 09 16 R R.
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0315

JREME 799 (inflammatory bowel diseases, IBD)&—Ff
1811 2 R M AR e 1 i s, Ho0e R AN+ 23 B A,
T AR TP B(Crohn’s disease, CD)FIZ M 45
# (ulcerative colitis, UC). Zilifet, HERE R, B
HH LR A A By I ROIE, PR E R R AR VE R E. H
A, Wi BB AEIB DI S 0% A L Hh (7 FH 24
JUZAESE. B EEE R AR R IR 2. R
AR E LR ER, B AR~ IBD KA DL gt
PRtk s P AED. DR DAY IE B8 R 2R VA N SR RO SR
DITE AR s TG, FEE M (fecal microbiota
transplantation, FMT)%54) iR H— & A7 20, (H
ATHTHT I o P2 0R R Bk . MUS Cs IR L5 K ) s diiat) . 21
ZUBEEAEH, FEIBDH IRVG YT AT SOBRR B EIESE. i
R TR IMMS Cs A B TR B IR H IiE e i, =g
TEAERS, (RHEBR MR, [RIIN s B R MSCs ) T g
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TR BB AT I, (b, MSCsl5 it
AT VI £ ) T A 251 A BD A A 0 W
e

| IHEEE- PR CRAA T EIRIER

JHE R AEY) B AR . PR HE . wAEd,
AN ER R, 29910 CFUs/mL, 7F 5IBDAG % &
HE T IR AT 2. T R S B R DU KR T, B
JEEEGR ]S SUATRT TR T TR ], A B
T, Wil AR R R b R 2 TR DR B LA o
R, ILRIYERRE B S 1P

1.1 f 8 o A A W AB I b & o i 0 R 45 Tl BB X T
T 2 EE Y. R LR R ThRe. 1E
AR 51T, B2 RSB, & i 5 AR DT R (short chain
fatty acids, SCFAs), Wi T REh. IR /RS, i I
B AR E R ESR IR, R, BpiE R R S
RAEAERB. 4EAERK. MER. VR, LR
AR R P FFAE R, TR AR, 785 5 TH, B
TE R I 7 AR R AR G o RS, AR s B
2N AN G 2 2 PR S 1 S AR, A TollRE 32 4 (toll-like
receptors, TLR)FINod#¥ 52 {4 (nod-like receptors, NLR), Z
55 13 () A G R AN I G R T, Pl AR R
S HABTARE =), WSCFAs. M| n] LLF5 S IR
Y B 53 Wb A A2 K [R]F-B(transforming growth factor-P,
TGF-B). 1/~ % 10(interleukin-10, IL-10)Z54H 11X 1, 2
A e A 15 P T4l i (regulatory T cells, Tregs)fH
FE A, YERFTregs/Th1 740 i 2 A ) BN A P-4, $ii 1%
T8 A RNE SN ) R A, RN 75 AR [ 7 A S e 3k
& HA(immunoglobulin A, IgA)FI3E AR, 2 59
I 2 R 7 G 2 R T 2. A P RS b R AR 5 T, P
T8 P AR I R b R A F A T DL R
(tight junction, THIFIEFIHEE, a5 kb b7 5
bk, Z IR, IiE T LS R E S
b BTSN AL Jo R S S S 1 RO PR
oAt B AN A L AR TR, AT DTS R R Es b B 4 AR ) 3 B,
FABRE T T, AR5 b R i A 150 [
JY T8 A TR TI B B v AR R B FH, AT 38
5 b KT JEAR PR T 0, BRAECR Ji A 1) i e i 1,
W TEEERE A, T S0 SN 1 R A, ZEDS SRS
gt g 98 SERG SRR R R, a5 AR B R BIATIE AR
i, VWK bf e Th e, BRARNIE R R @ iE R A R
WA, RSN TR, 4B ACE YIS CFA st A] LU it
TR H RS TIR A R, ARG b Rz
) e de ),

1.2 FaAB R b B M 18 o AR 0GRS 16 £ T S5 IIEE
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BRI R, Fnd 22 il BR ] 8 5 ikt
b R R, ek AR R BB RS AL, TR 2RE I
N

T 2 JooR F5 388 sk R Y 20 3, R T A UK A A 2 BR
AL B A 9 A 1 T A J b
T PRI b g R T o A A 2 ARG L 3 A )
Fii2E F12(mucin 2, MUC2)R R TR 21 7E K
I b R HAEAEE MRV B AR Z: JNE6
TREFMT AR, ML EEMAZEN LT
FPRESN. AETRE R I b AR T — AN SRR
VIERBERE, A T B R IDRRT G Bk AR I B AR
SH Nk R IR R N ETRR, B KR
3 (Paneth) 40, AL T K58 IR, & & i 45
F. RS SRR, Paneth4l i n] UL izl B ik
Piw o1, WBAER, CAPIHI 40 B K R R, R,
N b R A PR G T o WA B AR B, R RERZ,
DA H 1 B 2R P R A1 7 2 T ) e k).

3 U BRI g ATE AL il Sl A 5P R R P AR
F. Tg A 3 T2 ARt A1 AR AR 11 i 4% 07 =X
FH Y A TEAH ik B2 2H 2 (gut-associated lymphoid tissues,
GALTs)H A 4. KB 2 RARIg AT b R4
bt Nl e B A B I S 5 S g AR
&, DR R AR, TR IR R, SRS
FEERY. Forkhead 5 154 5 R FFoxp3 & Tregs & ik 1)
FEEMERR &5, Foxp3+Tregs{E 1A /il ke
HEAEH. W R I%E i Foxp3+Tregs i il TGF-piie
HEGALTsOUH PPk LS5 M Tg AR £ I, s
53 s R g AT LUK S P 45 6 B30 B o S R A 4]
A, FEBE L H R IR b R R B, BRI B Y 27 03
HP A o R, U R R R R (Y4 i ST AR
HEFoxp3+Tregsf 3G HE 734k LA 5 S e 8, Rk Tregs-
TgA HhTEAEREIIE %95 FH R R AR S P TR 9y G B 2L
F PRI, Pl P3O0 A A T T I S TN AR A
i IgALh B DAERESLTE s 3 AR s s .

AR, TL-227E1 T W R b 5 b B A7 & i g B
ThEE R R, IL-220] thE A G AE
I B 5 2R s, R I 1 S U ) S A A
BB, AT LR B S I A 5K, R LR T
Th1 7405 145 i 9 1 R At R4 L A,

DAL, o T B B R i T b iz 22 AR LR 4%, A
#1249, JLEYEREE 15 3 AR, 12 Pl — BT,
4 I AR A 2L, RGBS RGBOE, HET B
IBD%5 2 Fl S hEAH S K £ 5 K .
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2 IBDIAEEBHISIE REEFEEQBS K
I [ AE 4 5 3 7 R R R 2 5 IRIBD R A 5 R
(B R R R 3. A M TR S R R A
IBDII A, 1B LA RO 7o 45 S48 i, 5 i Bt R 2 A
EL, IBDEH A s RE I, A0 2 BEVE R, IEW A0
T i B P e (UL 1 DR SR ] B, Tk
W TR B 145 R R T A, F R 28k
K FF B e JORE N #5403 B b 2 (L) 2 48
BT, KZ130%-40% 5] 17 C D 25 1) il m] % 3
Y. [FI, BFFC R BB D iz 8 R /R 2R AR
MERR B A L A5t B B R LS s CD 3 AN Il
R 5 A% 3 AT R Y B 1 36 T T ii 68% Y. Skt B Bl M A
e BB, SUCHEL, CDIIE 25 BRIk &
DN EEA IR [ CD AR S8 RARAT B 2 ji b,
XHNE S FARTE R R 2, T Z AR 212
SIS W 9% /N RIVE N, RTRAR 45 T SO I OBE. B4R,
{EIBD B g2 7= AESCFA . MIMEZEA I =41
A 2 B PR W R, ORI ZETRAT B . L Rk
[

YT B RAR AL SIBD R A K 5% & (1 FE B,
A IEFEBERIE . SGE B A S IBDE A FIANRIAIT
HAERIGARE . HAi A IE R R AR AR
ByrdngiAd R, AW, AT, SETEYER
H— & AR BN ROR, (8K 7 O 22 4 AR DR,
FMTEAF S MGG EATTIE, NIBDEH T b
HRFAR IR 5%, fEVRITIESIAUCHYT R D), (Hiz A
i 52 Ve RN 22 AT ANTE 2, H B Al s Z /ECDH YA
JTAUEHEC. BRIk, o] 2 g B ik A ST R IB DR 740
S5l i I P4 B 2 )

3 MSCs-fhEEE# 8 O iBIEfEIBD;ETs PEVER

A, T-40 iR 2 IB DI YT U I BF 78 #4 , JLvp
MSCs R ELAT I JERE SN 15 g 2L A (e gk 26
LA AUS I S, TEIBDAIIEREANIE PRI 7T 48 SR
R TR T RORE Y, 5 S BN IBDIFE MR TT T B
HATMSCsZEIBD B HIT 78 3 B AL rh fE G % 07
1], B Tregs MM S ME . 3MHITh17/03%
P JCAIR 58 PR (1) 23 WA SR AR W R L S e s, ARG
JIE SR A, ISR 7T R BPMS Cs A Bl T s
JiE TR 2 AR T, B s AR AS, T i v
AT DLAIEEM S CsI ThREIG 3l, SLIRIRm 15 T s fads
3.1 MSCsx il B B a9 % YanS 7 £ 0, ABt
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) 78 51 -4 g (human umbilical mesenchymal stem cells,
HUMSCs) AJ DU I Pk 52 18 3528 T 1) 22 R 1 A 12
JeHOE PR BENR TR 1 S24- 7T A BIZE B, s &t
BN BRREAR. 7E 2 5 52 RS A rh, MSCsIIREA
A AR JEBE G T ) AUAT B T T LUAE, R LT 1 8 3=
FE, ¥4 B TIEREZO- 1030k, HEHEE D) Re il
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