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Abstract

BACKGROUND: Stem cells play an important role in liver regeneration and self-repair ability, which is of great significance for clinical diagnosis and treatment of
liver diseases.

OBJECTIVE: To summarize the current clinical trials and basic research in this field in and outside China, review the types of stem cells used to treat liver
diseases in the past, and the treatment programs of various types of stem cells for various types of liver diseases, outline the clinical application prospects of
various types of stem cells in the future application of liver diseases, and provide a research basis for the treatment of clinical liver diseases.

METHODS: Using “stem cells, mesenchymal stem cells, hepatic stem cell, embryonic stem cell, induced pluripotent stem cell, hematopoietic stem cell,
hepatopathy, non-alcoholic fatty liver disease, liver cirrhosis, liver failure, autoimmune hepatitis, hepatocellular carcinoma” as search words, the relevant
articles in PubMed, Web of Science and Wiley e-journal databases were searched, and 71 articles were selected for review according to the inclusion criteria.
RESULTS AND CONCLUSION: (1) Mesenchymal stem cells, liver stem cells, embryonic stem cells, induced pluripotent stem cells and hematopoietic stem cells
are the main stem cells for the treatment of liver diseases. The characteristics, expression period and application of these stem cells in differentiation after liver
injury are summarized in this paper. (2) In general, mesenchymal stem cells can repair liver through exosomes, matrix metalloproteinase and anti-inflammatory
response. Liver stem cells can differentiate liver oval cells and small hepatocellular progenitor cells to form mature liver cells and promote liver injury repair.
Induced pluripotent stem cells, embryonic stem cells and hematopoietic stem cells can transform into mature hepatocytes through rapid proliferation and
differentiation. (3) The treatment of various liver diseases by stem cells is mainly achieved by inducing endogenous cell proliferation, immune regulation,
inhibiting inflammation, promoting liver cell regeneration and repairing damaged tissues. (4) On the whole, at present, mesenchymal stem cells are relatively
easy to obtain, have the broadest application prospects, and do not involve ethical issues. They are transforming from preclinical research to clinical research.
Because mesenchymal stem cells can differentiate into various adult stem cells, they have the advantages of low immunogenicity, strong self-proliferation and
differentiation ability. Especially for the treatment of immune hepatitis, liver cirrhosis and hepatocellular carcinoma and other liver diseases, mesenchymal stem
cells have the most ideal effect. (5) Induced pluripotent stem cells are more effective in the treatment of end-stage liver disease because they can differentiate
into specific somatic cells and hepatocytes without immune rejection. (6) However, stem cell transplantation can induce acute rejection, such as diarrhea,
jaundice, and skin rashes. Poor histocompatibility between donors and recipients can easily lead to adverse reactions such as graft-versus-host reactions. After
stem cell transplantation, the use of stem cells and its clinical safety assessment still need the support of more clinical trials and evidence-based medicine data.
Key words: stem cell; mesenchymal stem cell; induced pluripotent stem cell; liver disease; liver cirrhosis; hepatocellular carcinoma; clinical treatment; review
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QI RIS T AR B A AR BB YL 1) AR e e £ 2l it R
[T E G 1(SIRTL) 7B 4E H 44 MG 5 AT 89 KA AR T A6 SR8,
B Efmin AT, BIRT ALY SRR EEE S, IR RT
40 0,64 SN SLARTT VAR AT ARAL M2 E v 40 R AR 2k 8 & I8 By 40 40 4%
B ROR Y RERE ARV ATIE b, KR TF @R EATA Y R
AR B AL 5 I 6 —FE AT 8906 57 ik

232 FFARAL  FFARAL R AT IR I g 69 AR B by R B 45 R,
ERESRFBENER. a3t r e DB RELS
HATEEA W, mILA 0408 57 H XATIFARAL S A K A2, T st
WA A R TR A& H B s 5 XX —, T2V
e, R AR T @i, R AR Tmit. H3Hg

mpg., & T A BRI T minch £, mASHAR R A R
& ) & 18] SR T m A B REF g B, b T IR e e A3 AR AL
B AR AT ISt B G RIS, B AT H L RHIAA
AU R &R B AL T 52—, AFagsiis
B g BB, A FULR T m e RGE S B AT e i S X e T A
B8 T AT A Z B IERAEE R L, CNEEERIR
BT HFR R AFAE, T ELBE AT RBLERS,

& B B REGY ) KR T R S AIA S AT L T A A iR R AT AR AL
HEZAEE Y B AW, HFME LR T @RS 25
RERE, ST4p4 A 2k m iz, 2L e miflh . RIERR A
YIERANTmIL B A, AMEEFELEM, REFDE, 6
FRFRRAL LA & 2% L™,

R L, Famitis s g R TR, —AR
016 JRATE 50 ARSI Aok X B S8 #E 4T, ARIM IS FRat & )
Fadm LB F 1569 B BATAR M, AR A KIS N £ 2045 F et
RSN s, R R AR Z K@i 8 R T ek
TRAIE I T 38 3% F dm e AR ) ST IE KAT o) b B B0 4 at
W), o L it AT S BREE e e A M R, R RRE Y,
E—R % P, MAT BRI T, 72 6B IR E R
Z T E LA R T m s RS sy, R AR AR T @i
STUA LR F KT L EI A AT 4G, R R A A
8 W B — e ROX IS FEXT R ARAE TR B 2 00 K AT
Lt iaatart, ARSI ERMRIZRS T KL HE,
FH B G R A 3 m ™, EB R, —RIERARILA A
PRRE W 4 4R R T 4 T tm s 57 o AE TE M b B B I 5| AL 64 AR AL
BE, BH3INAR, AREFLEOEOIRE S B R E
Wik &, BokE M IR GAF AL E Y, T mpbis 57 M AR AL 49 1%
JHUH ST 48 8 R8T g 5. 15 A S ML, BV asik
JRILAR AP HIRT LT LA, R Y R IEATAR S A a1, XA
F A5 250t 7 R BBAL R R A — A5 0056 57 7 &,

233 FHERE HARRBLSHRET| AN® TSR
FERERIZO W REAHE, LT ERG . BA, ABALAR
Ko —F T R TR B 7 k. Rifn, b TIHBAZ TR,
FRABE LAMFFREY mmEl 2R, ayEE
FRAFH G RET F ik, MASOAREYN, Tamilexth
HHE T IB L T A A Y. M RT R R T AT AL B 09 T el
KH R TRl ( 2B RARS TR A F b4 AR ) Ao ik F
ZaeTamie ( MR = AT E mie kA ) RIGF AT R B alie
IF R TATIR S

Tl B A % e oteidtbde B R EFG S, B IIR S
Mt A, ANAREBEFRETHFTE. AR L
JRF 4w e, VT 38 AT AL BEAS AR SRAL 09 fn A R, AR EIT e R A,
&8 &M Z B e AR 2. B BAIE) R T e T 1L A A 4m
FVAAERE B AT RSB B R A9 AT IR B, L AUH) £ Ead Al T
F o B F Fe fm B0 R F A5 49 B B I8 AR T am i iA B 20 b KR
B FAR ST e p 3 2 Fa B R, do B BRI FLUR T e AT 2R 6 oh
WARAE A EEF ot B, @it e f AT A48 X B G LC3
#= Beclin-1 #9 kA, L3t H IRV T L MWAT B P ) I e it
A, —mH R A, WA T mibst LT R B IE B
HBETF R I E B2 0900k 8 LR aaeft A e a2 IR & E2
IR T AT RE B dm e P # 5 0 A K R T B 1(TAKL) 43 545 §-F=
NOD #£ % Ak #45& & 4 #3848 £ & & 3(NLRP3) 49 K b MREE,
VARV Ko IR F 6 = &, BB, 18 AR T e ieAT A 64 AT 5
JR& E2 il 113 54 $4 F4E B F 6(STAT6) F= mTOR 13 5 4%
FAUE AT IR F 69 EvE a0 05 40K e M2 EvEA MR, A
1R KR I 2R PR Y G B

W& RAFFAERR , %38 &8 1) FUR T e A AL o] i &
o6t B —IR AT BRRIER, &) SR KA F 698 e 4
PERT RSB 6 B F R N LR T e, T oA B E AT fe AR, b R
REFLIE, VARIAB| IR T E B 65, —IR A GIRMIK
£7 198 U] AT S 6918 m LM T 5B B 8 6 R30I, 2R3
B R T At R XS T B s, Tkl
AN A G R ) BE AT ) R A GT R T AR m A
3B EH QTG . Fmie: 2@ oA Bk, e
AT GBI N . AR T HRBAL. XU 5 P R T B )
IR T e B A o 3 B 06 77 TR X R AR % SR AT
B R IB B AT, WAVEE T AR AEE. SE R /e
TEKFE, FHR-E T IR EHRTRIE T 98
H. ELEPTE, Faitis s R BE LENA QR T mie
SR, BB mitake. AERY. RARARELSF
FH.
234 AFRBEMATE A H R KRR AR E R AR
AR KR, BEHmTHFELME, 5 FFAEFGRFRES M
BB R, BRZRIGERET FIEA, F5 EHETFF
B MR TAE, TAFERI O & R RS e — A
RAARF 02— T mip R —F AR AR 6 AT ik, *TF
B & S K £ 205 B 28] R T tm e feid do T amft,, mASH
HRBAREZGN AT T mit, £22H8 4R LKTFmieT
B REAKNALIERAT . RBEAEAR R E NS .

FRR AR, BRI FU R T aa e g kK miR-223 i it K dn
FARERBE. SRR E MR TR, A B TR
2 G RBEMAI K RGITHAG, LG TS MR LR T
4m Lol b4k miR-223 2 i NOD 4% K B & 4 M i Ae £ & &
3 Aok LA FLE B B 1(Caspase-1) 69 & AA £ 1, AF T @it
RRBF LA G ZTLF ) COATHRE @B —AF &, A
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FIAY, B2 3 KFME ALK T @67 60 R P AR &2 | FTHRBNATHITERRATHRLE
YR BAe S REK TR TR, B eRemRZRFE  may ok 4k TN M 7 3
MR 6K A R gR, HE 2R A B PD-L1 R i

IPH) B IR R, RT3 PI3K i B4 E Sk [T Akt BRERAL,
B TG i fe e el FeyoR, HmRGH L LAEM
9 84 o, S e Al IR UG 0. E—RAGR TR, &
wm e ~F 35 1540 1) FUR T oA ARG BT K AR s RAE ALK
B ERAE TR, MAATRBAYEETERS H 0%, FELE
sn A A~F 35 4545 IA) AL T am e T R e AR AL I IR 5L & AR B U,
b, ERFRRMRE O3 A T E Yy REAKER
F AR, HiE i PR AZ 4 0 R T A8 S5 B T B Ak 69 R ik kPR
FFemfe BT, Jfidid JAK1-STAT1/STATA 4% 53l B4 44k, vy F4h &84
FOERPATIEE B F oM KRR @ L B R
B, e B AT AW T AR RE R, HE B R
KA TR AL, RAEHIRAT K.

235 Iftmfek AHafegReoREELTHEIZRE. BAT
1A & FE T s T R B4 2 ), HFEL S
FRTF a2 AEFalh. FEFai. F50H 2% 46
T tm O vA Bk oo F mfien, B AT RS2 A AL A AR A G
& ) A 18] F )R T dafech B R T aa e, BFE T e R AT 40 e 5
mie e LB, CAVE% EE LA 5 RIEMIBAIRE &) o T AR A
SR I IE, ETiE i Rk B RIGI R EH T mie kiR,
AR E T e RiE RaE kR, BRARRY AREH. 5A
FEN AR A . B A, AR T e s ik ik
C5orf66-AS1 i it miR-127-3p/DUSP1 4374 ERK Biazib, 1t dm i
Wi R T o g sgh . SRR GRS . —mA RIS,
18) 75 T 20 A5 69 1598 I o 2038 AT AS-AT o A 69 HF 4 45 A Ak
FEmf i PT R 2, A O BAR T A R4, REHEAR
MR G IR A K, RAFHEA BB A KPR, WERT AT
am L 0 P g o 31,

F T o6 57 BT 98 g 0. SNk F T AT A R TR
MEE. REN, KRBT RAMIET @06 ik 8T Atk i
mIRNA sk 37 4\ 40 6L 7% 49 & K 5 4] am i 8 = . miR-122 =
miR-199a 1544 & fig I 18] 7o /7 T 28 B 64 S b AR =T VA3 Jo BT 4m L 55
tgAL R O R g ] AR T e R 64 91 kAR micR-15a i it T
P4EF5 4 IR F ASALLA) A7) T AT 4088 dm e 38 74 . it A A=
ABRE S, FHAir T emeg AT ", 30 FHARIEFRGE IR R
T 2w 04 P 3% A H G A o) b R 18] S A 4K SR A ) I 4m LR 4 A
FoAelZ 2. JRALIF a8 AR KR P 69 I8 I 4R 4R R R 49 18] SR
T 2m 0 64 91 AR TT AR 3R K R, NKT 2 e dg 0P 98 B, Mg
BT 40 R ARBA Y G A Ao e F- ALY A K
Bty S i) 7SR T fm 4 b s AR A R A A 2B R R T ik 4
B AR EIGY, Bk, AN ART B AT 48055 08 5 BUE 8Y
T4 e Ed VY,

Wk mE ST T @R TR RS 7 2R AR it
B, WLFk2.

3 REE5REE Summary and prospects

3.1 BEEMATEZISARN S EENER F a6 LAk
S RAE R BA G B KRR K I At B AR AR
I fe, JTE AT IE T i AR s A0, 2R BT AR
g FaBREE s LagEEAE . B T RS T R IE
FEBH RS, BEmilEF S R A BRI GE, B AT @
JORRR L2 BRI R ER, o AHshWEE £, Wt Tis
JREL AT FEAC T B, MEVAEE .

3096 | PEHERTIEHR | 58275 | 5198 | 20235F78

CHEN 25 ' 2014 jdidt 2 VR Ik 56 B8 H0 78 SR T4 TRl 35y 16 1
RURIT H B e eI 25, ardmifil (gnpe R NS, RIA
A 17 FEE PO-LL RIFEGRZEIIEIE RN, MHZIRGS
NI & Rl JE R

2016 3 izt JHF 2 Bk i S A SR 1H) 78 3 T ANAD. B A A A IR i
IT CIFE SR NS T R, A Y. Bk e
2, 4 JEJETEGE BERIT IR L RRRM, TH%4e
HEAL R ACER, IEEANT T R A2, a1 3-24 4

H A5

CHEN % Y 2018 i /7] 78 J73 T 4N B 43 WA I A A 1 miR- RS M /N BRUA L4140

223 i % NLRP3 ll caspase-1 [R5, AIAMEAE, FHE
T 5038 1 B S VERT S T 007, B0 HE BT, AR
DI RE KT DA BEAR 28 58 K1 wA
CHEN 25 % 2019 A B A U5 ) 78 57 40 M ok 4 M A% NI s I 1) 78 3
SRR 1 B A P S o 0 S IR 4B 5 TR ERR G AR
FRARER A 5 S E T 3o K BRI I B SRS A AR 1
et HHIE SR R AU 05 AV R, R
W BRI AL IR TR AL DA R A A R AR RS R PUE 3R
AT VY Ny
2019 [ B BB M A T4 A ARG A 6 i
IT OSSN S s B, fE B, 240 JFEAT
9T )5 30, 60, 90d AT HRAARR Ik, LHiGIT, B 6
2 J5 5 H A BUAR LA, (B geit )  R A U= b,
SRS BTN AR 6T G B R, 8 H SE AN IR TT TR
LEVE SNBSSy E Sesi 2N 2 h PR BT 2R
SAKAI 4% U1 2020  Big B 20 2R ACURE D ) 78 3R TR ISEat BF 3 %070 B
Jik i 3% ZE HFIE 1) B PR, FTAESINFIE A 250l S G o S,
B E R AE SR, SRR SEm At AEYAHBE R LF, 64
PR VAR R LB AT R U £ 98 i HEEVI¥I AR R A
R¥EMEAE

SALEH 4 ¥ 2021 Big B 2R Y51 14 18] 78 53 T4 00 3o i e 0 15038 T U g s AR
T AL DR X PR P g 2 S5 AR /N e K A Lt
I A= EVRITAE AR EERE R AESK, JEHERF OB
R, SEENIhEE

YANG % 2021 FEARAL, SEIERIRIEREIRAOIAFE IR T4 AEAR AN SR A1 785
Xt S S R P i 7 P /IS B P PR AU PR 3 4 AR AR 25 R
SENGRPISE R, 08 TR AP 4, B R RM
AR TR R TIRE, 8 28 hE Al
T

WANG 25 2021 7] 78 )it T-4UHRATAE RO AT Z AR 25 €2 3k 1) 70 52 T4 f i Jg
SV R AR AN R E AN R 1 2 A S8RE SR RS
PEARIEAL, MR RN T 07 AR B, Rl
L [ElINE, RTAIEEE E2 i STAT6 fl I ZSURRB A%
mTOR {5 515 5 nDR T 1 B VRN AN R
P RPAR (M2) EREGH, A (e ik
JERETH 1B F PR A543

[56]
LI 4

XU % [s8]

GU 5 1 2021 (7] 78 )5 T4 A /M M8 58 DUSPL A 40T T8 Al B 2 PAAIG
FEIRIEADH ERK BERR Ak LASD I 40 e 40 i s
MA % V% 2021 [A] 785 T4 ML) A4 microRNA-15a 44 A ARE% #2400 Y

T TSR R R T 4(SALLA) IEZAT BRI TR
TR TUAR AR, AT AT A A S5 RS

I TRANREE, FFINE TR

T

IR TR R A TR AR A B Fr A S M AT mrik :

(1) ZE T AR T IR F b P AR I A RS A R 2, LA FeZ A P
TR

(2) BT FARC AR = EFIGR, I B EC e —R5RRE BRI

T TSR RIE RIZ G, HRTRE, 167 Rl

(3) T BN 5 ¥ A IR AR ST, IR TN e (o4t i =
ZPR, TIANHLUT A, 7 S T A i 2R B R — A Phik.

3.2 {EEGRXBITFHAMLRIVER £ A7 A bk ik 2
— £ BT g o st BT R RATARAL S SRR 6008 TS, A2 KA
RIRE AR T SRR A IER R LA, X Filid
AT mfe At . A Y P ot fe T a0 s 57 MRS K R 5 0
AUFNVA BT T8 77 69 AT ok 2.



= %

=g

PEAATERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

3.3 SRR 2 Rz st &£ F mieis 77 R EAT IS
WERE. FEREAL. PFh e3R8, B & i W KB e 5 %
S b SR AT T RN IR, ERARAE LR,
JoF 40 06 57 T M vk SR A48 K AR 50T % S P A2 16 IR AT Sh AL AL BF
%, ST F s RAAR ST LRB; SERFmies s
FF R 55 5 89 [X B 5 0A BAR R S A M 5 B R F it — 3 AR 9
SEFIFIEAR S ymm s, Z4GEARFET 5T @m0 E A4 XTEG
5FrsR R, TSI RERAAE L FmE R, T F e
BROABMEF &, B Lpkbgst Rk, XFEZHREFER, 18
A — TR, AT AT R AR5 60 3 oA BNk BRI 8GR
& IR AT IE IR J5 08 77 89 X — EAZ AR K A P65 AL

3.4 ERNEBEVN LIFA4MELETHEERRNART @i,
AT aafe. RAERsT o, #5902 6T mitfeid o F a2t
TR R AR, REIRGT T T Lt i mie A . 8s
A A AT S EE T AGE, AT PR A, h
AR BT 0I5 Al RIS EdhFadh B, FFRRAL. FFémie
RER—AMB G J 05 0m, stTHARS B AR I AR
EF6) T 2Hk. AR TRZIET @AY F S TR 240
geA, VMREE 2 F a9 AR, T @ns 5 IR R R T
A KA TEL . HREF. AMEAAT BT, JE%AL RNA
Fa BRI T fm ek 54, i@ adAn & B E AN T Z5 5 AT e
Mo, FETF B LG R R, oA TS, XA XA
B ARG T RERGMED IR, BidizsReg B, 2mK
NIRRT st T I IR A& 9% 6 T TRAUH], A4 F 4 00 e Lo
RAESRE, Wk ERHZRG ST IR RG T @y k, A
J& BN ROR B 8 iz A 3 R 3L 69 3t e

3.5 IRAESENFKIVERIY A & 77 L 5k 64 A 20355
AR GER, #@iETF s 2 AR S AR A T K06 57 IR R
TR LT B —RARE., AEHRET@IN 5.
KB R, Fafizsi. B, 83 WEAMPALFALAL
TARIF S T 40 048 K ATIREG W7 KAk, T e s r iz
TR REGE6s7. BAT, ME#—FFRESREHRMIE R
B, ARG T @ieis s imeyeaottfed 20k, RN, §%
TR B FH RN A, vAH IR B HE T miess g+ 2
BRAR., MHEABTMNETEBHQLIRGFIE, ARBEZREH
BT, BB AR BORORL 6 RUFe Fo L 3F T8 s A, B b, 3%
BRI AR, BIAKS Pk RKE, BEERE
T fm AL AT AR I R T 64 16 AREEAL R )

fEETTmk: X FR BT H A S H. BXBEEHAE—
A, FoREm kR AL, i FAL,

PR LFebAEL FY, ERAFLFLFRE LT R
T A R

FIRMGRERAERR: 3% — BRI E, BB (ot bk E 55T i)
“E4 - WA - ABR H REF 407 K, ESEIIAGELT,
AHFRAAIET bt B 698 T RN RS54, AEfY &, B AFE
TR P AL, FTH. BN, 448, 3790, k. BUEEIZK, H4
Z TR, ARSI R T AT AR IR,

FRAREELE: F b AT A A A 5 AR A E T AR A i,

HARHIE: LFELEHETT (RALRFBIEHSHIREITY (PRISMA
B ), AT LR B G LA A ARATI AL T B AEE,;
B BATINT E RE TR, BT UAA S BFILARR.
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