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Abstract

The long-term development of chronic liver diseases will eventually lead to irreversible liver fail-
ure or even liver cancer, such as autoimmune hepatitis, primary biliary cholangitis, liver fibrosis,
liver cirrhosis, viral hepatitis, etc. Until now non-specific drugs except liver transplantation could
reverse liver fibrosis, which is the most effective treatment for end-stage liver disease. However,
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due to the lack of liver donors, stronger immune rejection, and higher cost, liver transplantation
therapeutic was limited in clinical, making it urgent to find alternative treatment strategies. Me-
senchymal stem cells (MSCs) are pluripotent stem cells, which have already been applied in the re-
search of treatment strategies for liver diseases because of its self-renewal ability, multi-directional
differentiation potential, immune regulation, and low immunogenicity. This review will focus on
the therapeutic application of MSCs in chronic liver diseases, summarize the relevant research
progress and molecular mechanisms, and demonstrate the completed or ongoing clinical trials.
Our review shows that therapeutic based on MSCs is a potential therapeutic strategy for chronic
liver disease, especially for patients suffering from end-stage liver disease.
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1. 5l8

SRR R R W B 25 IR DTRR SRR B 5 S I BLRE NS 15 K SRS I s, B R
Fra it 8 N IT 47 44k (Hepatic Fibrosis, HF). ATtk (liver Cirrhosis, LC). H & fuy& P IT % (Autoimmune
Hepatitis, AIH). J& & 714 2% (Primary Biliary Cholangitis, PBC). 7% & 14 T % (Viral Hepatitis, VH)
AP, PR DR, R RS, 2ER 3.5% M0 T H AL . JH A sl A i
JESIHE[1] [2]. HFREHE 2 &% PP K WP (End Stage Liver Disease, ESLD) ) ¥ 697 5, HAZ IR T tik
B BT UL A Bl 7 OB I ROE S R K [3] I EEK, TR 16 T I LB T B RN
G AR A1 2 5 T R AT 52 B2 R0E, SRR TR AR 75 SR A8 D 553 S5 450 I 8] (A I
51 Sy [4] [5].

T-4Hiffi(Stem Cell, SC) & — K EA AW AR, SAEIGHE, HEAZ MG, £—E%
PE R RERS L TE S Fh M FRAE O S AL RS E (6] TAU(SC) T E o N PR AL — 2k
JIE SRR I R i TF- 4H i (Embryonic Stem Cell, ESC), 75— M@ W E 88 TEli . # &AL S 2155 25 k)
HAR T4 (Adult Stem Cells, ASC) [7]. it T-4HA(ESC) 2 K [ T F- ARG & & M Be i) —Fh 4 RE T 40,
1981 4, Evans % A[8]&E Iy A/ BRURAG 3815 4 Re T 40, H Ik IF 1 ESCs 75 & M $isiia
TR F 5. 2B FRRIE SR, ESCs T4 I i 2 I 58 B 1) EARARFAE, Kuai S8 A [9]@ 5 5
L A] A VR i T2 L (ESCs) 73 Ak oA T4 A £ i (Hepatocyte Like Cell, HLC), X S 41 i 2 B HY T A1 £ i AH
BARTEARHE HE R FRAB X AARBIRE. R B AN T40 ML (ESCs) 714 1 20 B A 4t i th R B H 1 1
JRRERRIE, ALHEHE R AR PEA I 25 M0 0 BE J1[10].  FART-ZH I (ASC) S — i B A i 9 B v ) 3 7] LAy
A Ry 22 ol 4 2 L 1 22 Th RS T4 A, e F 4 P (Liver Stem Cell, LSC)-. i If. 41 ffd ( Hematopoietic Stem
Cell, HSC)A1|i) 78 i -4 s (Mesenchymal Stem Cell, MSC)%% J LA 40 i 2578 3 B R ] T FF 4L R s is 5
[11]. WL, FT4M(LSCs) nT AER SN A0 T BUSCGA I 20 R, ZERSME 22 ARG, AT MBS
R A B B BT 4L 2R [12] o K 230 i 4% 31 38 K] 7 (Granulocyte Colony-Stimulating Factor, G-CSF) = 2 i i
TR R A R PR 20 B RN T 4 B (SC) R R LR R AR 1 I (L SCs) A 385 B8 A s A 74, 7E DT
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B, FEHIK

SALTR(CCLY) I S RN IRG sh AR b, SIEW T 7E G-CSF 4524 J v] LAZh 533 I T 40 I (HSCs), {23 AT I
FA, B0 7 AR T CD34 M A &, G 1 IR 45 2R FRAI I V7 43 [13] o H- i A2 i T- 48 HiL (ASC)
()3 BER IR, A I LT 40 (HSC) A [ 78 i T4 e (MSC), BN, A E B8R40 vl LLor 4k
BRI PRI, Fadui[14]. o MSCs A B m itk i Ries 5ol FME, 5 ESCs AHLL A 16
PRI, 25 R R A 7 B AR AL, )T TR B A SR A AR R [ 15]

M7 T4 (MSC) 2 AR i “2 687 T400, PTCAANESE. MRl 4gl. AbE M. 1B
HEVEFEEL S B5[16] . 18] 70 51 T4 AR(MSCs) iT DL B #2740 R T IE AL 2R 18 B 2 40 W AT IE, th Beid i 7l
YU IR TR AT An RS R e . IR 2, WANE BB BRI R AT ER; Rk, 36T sy b
(1) 78 53 140 L (MSCs) 7E IR 1697 S 4H SUE S P A A R v 7 N 52 31 )72 QTR [11] . AREER AN T ik
SESR ST 1B 70 SR T4 B LENS M ¥R 7 L FH 1 2 A SR, R4 T AR ORI sh P s B Al — 2 2 58 il B 1 F
FEIEAT (G RS LA 18] 78 J53 T 40 M 0 4 AT AR, DA 7% ) 7 o 448 e 05 Y T FRD I R FH 7% e o

2. MSC Byt

2006 4 [H prei M 3697 2% 4> (International Society of Cell Therapy, ISCT)5E X 1 18] 78 Jii T2 fd (MSC) ) 4k
W ATFEAR S A0 D IR 05 4 D 1 4 i B R 4 i, i CD73.CD90 A CD105 {H A 3K ik CD14.CD34,
CD45, CD19. CD11b. CD79a 1 HLA-DR K Hibric ¥ i BEA [ 17]. MSCs BT LUt ik 41 i 5 7 5 e 73
ST PR AH LA P SR R AR G AT AR, IR BB SN IARTHRE[18]. —J7TH, MSCs ] 632 $ il 4 A i it
i T 40N G5E, JRIIRUS T 40MIThAE, JFRIE ML BY(fE 2 2Y) B MR An i e Ay M2 (Bt Y ) A g 3%
A4[19] [20]. %5 —J71fi, MSCs JEL /a3 E2 (Prostaglandin E2, PGE2), W|Wkfi% 2,3- XU 4 i
(Indoleamine 2,3-dioxygenase, IDO)HIT] 14 A\ E4HiEdt)ii G5 (Soluble Human Leukocyte Antigen G5,
SHLA-GB) KA [ 4R %1% 48 M (Natural Killer Cell, NK) (20 o B (8 . 20 A 2 0 K 23 Wb 2 B IR 7 7K F, - [
INRTFIAEZ E2(PGE2) W] LAk R AR FEF F-(Tumor Necrosis Factor, TNF)IIL, B AZIENZ 10
(Interleukin 10, IL-10)J5RA[21]. Ak, MSCs AT LLIdE 4] A% 44 i [ 4% S IR 41 i (Dendritic Cell, DC)
(193 AT 50 DCs Bk, &P LA DCs ] T 4 iR 16T, SAR B e fisifE H[22].
AMA) 78 5T 20 B B A BRI e i, AN Gy bk e F e, DR G (R P S AR RS A I DL R 2 SRAIC, B BATE] 78
JR T 4H =2 A A A S UE B iR 7 13 AR T4 25 1Y [23] .

WIS S8 8 1R d 2 45 )=y R AR AR S s i JHH e, EL R4 i N T A > it g
BIA ARG, T2 BT 95008 R 3R AR AT AR B A N Btk I 59 . AT 98 B, i i ik A2 4 MSCs
W R] DA S RS i A, JRIT R 4 e, AL R R A T AR, XK B MSCs #
RS DU RV A IR A, R R IR ST S it 1R T VE[24]. Dowidar 28 A\ [25] 5EUERH, &
BB S U 1) 18] 78 5 T4 it (Bone Marrow Mesenchymal Stem Cells, BM-MSCs) ) a] LL3E i<t 18 55 FF 2 o 754, 410
1) R BRAB TR e () FF A SR A 9 (5 5 A FoRIBTT X SRR R S BRI 320 . 2021 4F [E P ifF 78 434 1

(R Z) A& BRER T —0m 3, R T kT & 881 78 5241 i (BM-MSCs) AJ 4 = 14
HURRE A AR, PRI R AR A FR bR, (R A M A2 [26] FEAEIHIE], SZARBNPIA th I Hh S ik
T A B SR A0 DA B A 28 B IR T S AN RIFRE . IX U645 BUIER], MSCs ZE1 M JFH Al St
JH ZEvE IR T ) 2 A PR R

3. MSCs fEARE] 1814 % a9 R
3.1. MSCs fE[R & 14 BE;+ MR B X B0 RTT L
J5 R PR AV RE 45 28 (PBC) & —Fh AT 1 1 & o s MERE TSR B R . R VAYT 1 PBC B3 Al —
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A2 T P AL N I A [27]. PBC (R RIS 4%, H BT A A A2 Bt A% DR 3 R PR B fi i IR 26 1 3 )4
FH S BRI KA, Sk ik v 74 I R R &8 2 A0 (Pyruvate Dehydrogenase Complex, PDC-E2) H & i &Pt
2 WAL 1R (Anti-mitochondrial Antibody, AMA) G2 3 25 (1) 32 L8 A5, IF HFFIE S X Stk B2 45 1 CDA'T Al
CD8'T 4t 1 B 1= Wy [F] L S B A LA (AMA)SE [ R IR A 1 R A, 3X7E PBC R AL e i o0
{EF[28]. PBC & W 40~50 & v 2o, HOAMRBE RS IR 10 U E, HAENGT AR, &
BRRIT 24 72 35 1E 6 b R 25 B R o 1) R 25 S IR RORT B DUIRER, AR, VF 22 B X 1K B 24 ) I
A, HEZHIARRMEH SBUERRREI T M&KY PBC BN E, FRMETIALEME—FRHE
7 795129 [30].

[ 78 S5 T4 PR(MSCs) A S AT TER,  FLPULr 4k tb K T 20 B ARE A AR 43 A0 SR 11 S 98 RE A1 G 92 4 322 975
(R 2 PBC)HITRYT $&AE T8 (177 [m) FUELES s MSCs 0] LU ik 73 b 4 i PR -5 JFF U 11 G928 40 M A LA
IR BNE] FAE R, I HAS I BT ZHZ3[31]. MSCs i e B 12 20 o 18] 42 s o 40 W4 — 2R 5 ] v 1k [ 1
n—4 A% (Nitric Oxide, NO). I FIIF 2 E2 (PGE2). M|WLfi% 2,3- XU EME(1DO) FEFF 4N At 1 Fiefk
1 (Programmed Cell Death-Ligandl, PD-L1). H#Md/r%-10 (IL-10). k4K F-pL (Transforming
Growth Factor-p1, TGF-p1). IL-6. A4 K AT (Hepatocyte Growth Factor, HGF) Rl S A kit 45 2 25 401
)T 4 8 B R S B S 2 R 5 [32] [33] [34] [35] [36]. MSCs 1E y T2 (v Interferon, IFN-y) ¥ T %Kik &
AKF I 2,3- XN BE(1DO), et RN RIRATR, MRS B EE TR ERENH T
MpugsE, JF H 1DO - AR B rERe A H RS T R T[37]. 1A 78 540 L (MSCs)id i
SRR ESET: 52 4K&-1 (Programmed Cell Death-1, PD-1)/F2 448 Tl 4&-1 (Programmed Death Ligand-1,
PD-L1)i&4e, Reamfi i IR /£ GO/GL ], M i B 40/ f{ 44 5E[38]; MSCs 1E B Wi i il AL e v
EE HEAE, Bef2iE M1 (R ) ) M2 (BT 8) R ALK 4340 [39] « TR E 1) — Wil R 38R 5% 1 7 4 PBC
B, ERSZ MSCIRYT G 48 J, B LG T B B (ALP) A y- B B A BE(GG T /K 28 T %, H
JETT PRSI RS IR A B [40]

3.2. MSCs fEH SR B I R Bi&T R

H & G PEIT 98 (AIH) A B B B G OB 5 (008 P ATV 8 RE PR . A GUE R AE I X R ]
ik ) L 4, - BAAZ MR, 2 W T2tk 40%~80%F AIH 3 9 iEAL[41]. AIH HR4E LS B & 41
RO PR | BUREIE 2 AIH BUZ VARV TR B, SO W 1B AIH 3 LT )L,
RE R PUFE oRLR | YRR E[42] . 3834% ) PR AN IR BT IR 3 A0 B R s R AR I R B R, A R LR I
& GBI R B FH R Z AT T 4000, SECAZAMRRIThReE s, A= 2R 400 T B S B 5 10 G
SRSE, BHER 200 5 S5O I 08 P 9% R [43] [44] o BR Aot P B i o 3 2 B0 I6 o e 22 410 1) 75 ot IR EE A S5 7
TR HANEIR B AIH PbrdERYT, FEHTEMMAGEREER, SCEFTheEe, (H— SR hriEia T R
LA G BN BB 52 57 AN R B E . RS, B AT B 54007 £ [31] [45].

BRHTE R L], MSCs AEg I AMBATIBEVR T AIH, M MSC 34353 b 73 B9 i Ah b A4y 5 31 /8 FRUSE
Ry, e 3 S 2 R e A (ALT) MR A IR = B (AST) /K, LA IL-17. TNF-o Al IL-18 55 R
YHMIER T, 3 HL RS 30 s 22 B (Lipopolysaccharide, LPS)i7 Sty ELWE I 88, {H /2 M MSCs 157 et
OB H B A A ELAA B 233 R 52 4 B [46] . 1B CA BT K B, MSCs 23 Wb A4 v 8 25 25 1 B AT RNA
GAEYIEYE ST, AR B TR, B AR D iE 0 T AR AN R B RS, AT
H S e VEIT 2 AR [47] [48]. BEAWTFLE, FEFMEM) MSCs i 1L-35 1277 812 1fi MSCs V4
F/NRAER 55T LU IR T ROR BT, A A I AR AT SR B R 2R 45 [49] » AH H AT
MSCs B H T A AIH FIIG R IRIGED, AR B3 RTS8 IE 75 i — D LAt 9t
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3.3. MSCs FERF A4 08T R B

FF £ 44K (HF) A2 R S 524040 ) T A S B i) 8 R, LRRAE R A A R R AR R, RFEF 4L (HF)
R 25 O A0 B T AR A, S5 A S BT SR IR A0 PR Ak N LR 2 4 20 B, M (R 338 P 47 4 46 [50]
IR b, Y87 HFAF A (HF) ) 32 205 SO0 BRIV TT R 4R A a7, YR 7 s FE rh a2 H g 28 11 71
FK CH R AR LT A Ak E RE[51], (IR B AR IR R 22, FEARE S 58 A PRI £ 4 A i st 2
HRETE— IR FE 10K B AE 253k e IR F o TR IE, 4k 21 PR B R T YR 97 7 VR BUBE A T6 T IR SR W

WTHetE, T-YHME T BT 4L (HF) (5T E IR 5. MSCs 23 WA 4 Jf PR B A K PR 73041 8 R % BT A2
IRYIALAIIEAL, P4 i 4h 3L 5T (Extracellular Matrix, ECM) ) B ff M\ 738 54 BF 27 4E 4L (HF)i#EFE , 12 3EAT4H.
A2 5 [52] . Sakaida %5 A [53]id i U S ALBK (CCL) LI LT AEAL /N BRAE Y, 17 J5 37 A ST 4R B i 41
METT, RIUFE4Etb /N R R, MG MAEREERS. BMOAMARIRE T 9 #lH
P BE T 2RI T I I 45 2R, RIME B R E S ARG IT S 24 )G, BEMEEEEHE
P, MSRIGAREIR . FFREALRAREEIAE (L FR bR s A . A RS &S, FRRH, F
AR EA R I AEW AR I [14]. A 050 R B I k5 18] 78 53 40 i (Adipose  Tissue-derived Mesen-
chymal Stem Cell, AT-MSCs) o] AIFEAR AN T o IFA R AR, [RIE ELA Wl LDL, 20 (1 &R 1 25 g
71, X YLH AT-MSCs #AE G YT T AEAS R 2 44k /) R AT DD e 45 21 B 2 258 [54]

3.4. TLARRFERT R RENETT R

FFFREAL(LC) A H— il B 22 b P JHH S BRSPS 55 » 2L 2R A AR /N R T B
AL R STREVE LT ik, ATHEROIATE, I 5™ E ) IR ACRE I R . T AE K 1
SEPEUREILTI[S5]. FEVUTT R, BN ARERS YRR W VERT R A8k P3 RLIT 2  fc i WL [RI[56], T
A DX TR A PR 2 05 PR 18 1 2 R R [57] o 2 BRI AL 2 48 A A8 1k 5 - BUTH 40 070 A BEAT PR T 27
AEtl, JERLVE LT LRGN, SR WUBET 420 7 W AN AN L 5 8 1 BB 5 R 1 ST OB ST i
JF S N B SR, S B R IR 5 I 5SS e Bt [58] [59] e FH /AN v g DM A [X 45 [X gk
(RYLT S o R S ST, ST /DN 85 AR L YR 3 50 T T R A [60] o FHEAL ¥ 7 P S B2 o RV
ANET X T R PR IO RE 250, ST 0 PR R AL G, 108 BUA PR E - P IE A 48 ) BB 255
JEIR, AT XS B B G et IF 5 i S A0 71036 I 7 55 [61] [62] [63]. SARIBPRIIAYT W] LL— & R L 4% T
SRYEtL, HCEATIhEE, FEIORIER, (HBCRTIRE.

LR, B BERIE 18] 78 5 T4 L (BM-MSCs) #% 1 CL 2 IE B RE W] i o508 TR AL R85 AT 2 RE, 1578
R MAE P REAL T PR IR 1) O TR i, B EIEH S, 2) B el fifER],
FHIE S St 3) 7rih— RIVE TR T (CERP 7 AU 1 b PR 55 ) (2 148 U P 2 R I 8 A
I ELRE S M TR 20 M B 5 AL, SR SCBR BT AT 44 [64] o 18] 78 53 40 M v o7 AR AL ¥ B2 A H AT IEAE K Ee
A B T IR A K UL T A 200 PR A, 80 5 Ji 70 ) B e, AT 1) 2T 44K [65] - Wang 55 A [66]
W FE R MSC 433 AN PR 7 A A R 7 3 A AR DA 73 AR SR SE A -0 55, BEBS A AT
ARPR AL PR 484 A [ I O D R SR 5 . Amer 5 N [67 1285 Il ARASGIE S, 383 B2 9 BT N R AE B
TR AU P 160 78 5 20 T DA e 2 R ST 3 0 BRSO T D

4. BEFRE

BT TR AR T R T A AR AT S, W LMEE R E R4, 2] fe i @ st fu 240K
)i 2 =R T Wit 21 i O S S R AN 71 S 1 =8 9 P > WA &7 R 6 i S SR E 1 ]
T T4 22 AE N T PR T 7E A FH [40] [68], fHE MSCs ()% Pl 7 Bt — DI R HER, — Il
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JE, FR

p4

FLVBAE I BUR I RS A W] RE 5 RS R s O [69] [70], A — 5 /2 Xt T MSCs Fskik . i & 7%
SR AR S5 25 s T B — B IR ARG [71] . I, FRAT 7 EEE A R AR B % 5 T B AR, i —

2 563 S W TR FIBURL, AR T4 YT O A 22 S, AT AT 40T ey BT 8

HA BIRIT

EEUWHE
7 A T AR A B I AR 155 2 P 0 [2X2019-01-02] FF R A [2021L CZXXF-XH18]
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