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Clinical research advances in mesenchymal stem cells for the treatment of end - stage liver disease
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Abstract : End — stage liver disease ( ESLD) includes decompensated liver cirrhosis and liver failure, which usually have
dangerous conditions and a poor prognosis. Liver transplantation is the only effective therapy for ESLD, but its clinical
application is limited due to shortage of liver donors, immunological rejection, and expensive costs. Mesenchymal stem cells
(MSCs) can differentiate into hepatocyte — like cells and alleviate liver fibrosis by regulating immune function through
paracrine, and therefore, MSCs have a wide application prospect in the field of ESLD treatment. A number of clinical studies
have shown that MSC infusion is safe and effective in the treatment of ESLD during a short period of time, and there is also
certain clinical evidence for its long — term safety and efficacy. MSC — derived exosomes ( MSC — Exo) do not have a complete
cellular structure and can promote hepatocyte regeneration through a variety of mechanisms, and their clinical value has
attracted more and more attention, but there are few studies on this issue. Currently, the core mechanism of MSC therapy for

ESLD and the standardized process of MSC preparation are the problems needing to be solved urgently.
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SN EAT A ffeE o 2 A iRe JF HA
SRR H IR P A RE S, KRR (end — stage liver
diseases, ESLD) &4 25 Fl 45 14 57| 262 9 JH- JUE 25 #4) 0 2y
REATT U O 22 3] 1 M B B, 46 45 A S R A i
iy AR TR AL, U E AR 2, TR A R
T B B B A M — 0 O i (R i e RS A S e g
HEF 3% B o 4 ) B4R B il T A I R A
o AR DSR2 T )z e, o iy
2B 3k R T R R A A KT S Y RS A AR
Jri&t,

1 BEEBRETFHEME(MSC) BRI FaTrSiEM A&
B 48 A

TR —2H B 2 S A v RE 1 A0 A, TE IR
HME BARAETE AT LA S T 4 A S T A R R A
(hepatocyte — like cells, HLC) , B4 5€ 2% %) T 41 g o1
RE. WLAh, B3R AT LS5 4 AR 22 4 i X 5, 0AR 32 4
JHFFEE 118 J ¥ Al B 855 81 5 5 ) B U 8 T JEE % S 43
(VIR R I O R O 77 N ) A R R 1 D DR R
MSC R JIET 41 ( embryonic stem cell, ESC) Al i
4l ( hematopoietic stem cell, HSC) 5%, ESC ZFR T
FEHEFF [/, il HSC A4S 56 RE 1A BR , 500 FH MSC
BT IR A TS B iz

MSC 3B i e AR ABE Y i, MR IR AT
B MSC 43 B 86 [8] 78 5 T 48 i ( bone marrow derived
mesenchymal stem cells, BM — MSC) . it 7] 75 o 41
fifl (umbilical cord mesenchymal stem cells, UC — MSC) .,

& 7 1) 72 53 T 4l MY ( adipose derived mesenchymal stem
cells, AMSC) &, PRIHRNZRIA MHC [T 26915, 1R/ 3%
i MHC I B0, B e JEPEAR MG, MSC B Al AT #5
FE A, BM - MSC iE R Re ) fie ik, 55 47 WA 1) ik
SRR M R R ST I GS . AR A SR I A (Exo)
S TR ML AP S ST T 22 Tl A W ) B, A4
B miRNA Fl DNA 4550 g mr DR < bR 40 g
3 AN [ AN A Y45 500 s R AR IR A R
SO TCAA IR TR
2 TR AR LS
2.1 F@mp T A4 HLC X5 #t 5  % TRk
J2 3¢ 20t Yan 6158 i (A AM T 37 A 2

PRI H 3 A1 R 1f A 4> B BM - MSC, & P 20 AT
A K R0l LGS T AR % /v 4k HLC, #E—

ARSI P B s BR 1 R BB R BM - MSC
TS i SRR, 2S5 A 8 R IE S S Yu
S50 N UC - MSC BRI IO 32 53 19 /s SR P
/NEUHFE HE Z% €0 59 78 SR B8 I JIE T AR 4 /0, BN LR
A AIEMEN - 18 @Bk, BN UC - MSC AT
PLVA HE 31 32 45 4 4UF o046 0 A DU RE R AT 20, {53
FI R 1k, MSC A S5 A L 34 oK 5¢ 42 B, 1 40 i 73
EFEEEA R RECRARTR (Y 18] BLAT) 5 B 22 S 30 R 4R R
il R
2.2 Fomfpidid g o abAuH AT gk 3 A At
B2 2B BEE IR TRA, AMTINRE] MSC il
1ok 5553 WAL A A TR J) BRI PR 45 L 1) HLC %% 531k
Xt P A R HIL ] S e i MSC 5%
3 MAZH L DR 3 149 7 S BILAA 1) e PR T e TR
VLT HAEAL , 3 SE 20 i DY 6 455 M5 Wk fi 2,3 — BUBn 4A it
(indoleamine 2,3 — dioxygenase, IDO) . [ ¥ & E2
PGE2 ), # b 4= K W ¥ B
(transforming growth factor — beta, TGF - B) %™ Xf
AT S ke 15, MSC. AT A5 5 5 Wi 240 ML 1) M2 I 4%
&, 730 L — 10 FH-T5 BR IR FE Y I 40 M, 22 i ST 26
B . NK A 2y 8 th AN [ A2 B 57 1) MSC SE i
I DI RE WS ST REM R, X R S ek U, T
IR EL AR AN B bk L AR B S eI AR ©A B
KW, MSC B TGF — B 7T LU ERK1/2 BBE IR
Ak, 52 0 4 R AR L =2 A5 1R TE G iR s T
LA TE A I R A T4 R R T bk
M 73 IRZ MSC 5200, [ 4K BM - MSC B AR YT
HBV AR T4 £ 25 A9 AP JET UL Th7 200 16 1T
AT D P PE T R EL 40 (regulatory T cell, Treg)
e sgm, 5 MSC AR B Ik UL 40 4 5 g
AT RE 5t BRI R B, 3R T CXCR4 4%
FAL R F 2 AR Rk

MSC AJ LAjE 32 R i TGF - B1 Z AT L o AL
Zh#E H (smooth muscle o — actin, o — SMA) 25 ) %K A
RS IR 27 4 1) . MSC 4R IBFLIS /MR — EGF
A 8 (milk fat globule — EGF factor 8, MFGES ) i/ &
R0 ER T 1) TGF — B1 32 4R35, 38 AT LLE i 0%
Notch 38 % T I FIR 40 MY o — SMA ZR3k, W1 4100 1
SR A 75 A S BR Treg A1 Th17 41 H 1) 25 34
HhIL =17 KA 25 R, SRl i) T 2R
AR AL AR R T e 1 T YR A TR

( prostaglandin  E2,
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AN LT 0 A5 B M DG Bl S 6 25 SR 3 W 5 T
1 TGF — B/Smad 38 }% \NADPH 42 1k Bt 18 B 9 30 1 A7
SO Ah, MSC iR TT L 4y W T 4 )@ B A
( matrix metalloproteinase, MMP) —9 MMP - 14 %5 H 3%
Ree e A BRI e ) 4 7 R AR T )RR T
JFRELT AL R E

2.3 Exo iliid % b AR R AT AR A 5F Bh 3 A A
Exo J&—FP 57 22 Bl A1 W 106 10 0 S5 1 400 0 D 543, DA
MSC 43 WA 1Y Exo BT H JC 4 f 47 1k H 45 52 B H A0
FNZHMIAR EE , Exo MBUEE /N S50 51 B A ) B
FNORATF T8 B8 4 XU s B /0N, B o S 0 0, PR
IR 2, P B8 /D S P IR T MSC, BE ke SR T
40 Hf B B R OR AR £ 1), BT kR,
MSC — Exo RIS T A% AF v I B0 doke i #4598 13 R T, 3
A REFN Exo T B 2= Bt 5l P A 2 I — 1 — R P P
Hx, FEIIEERE M - A( concanavalin A, Con — A) 5
S 5 /8 BRUBE A v R B Exo W] LGRS B IF
JUE, 354 hn i 20 2 38 5 40 B A% BT AL ( proliferating cell
nuclear antigen, PCNA ) F1 41 ifg J¥ WHE A D1 ( cyclin
D1) #3235, AT 40 L K GO i3 A Gl . Zhao
S B Exo JE I A MR AR Uk A AL A U T,
T28H M Bel -2 KRB Z R IHT-H H cleaved caspase
-3 F3RW, Lin &2 %I Exo H let - 7a -Spid
MAP4K3 3 38 i 5% [+ EB (transeription factor EB,
TFEB ) AUAZHE LA 1 9 AT 19 Wit iih 2l , B X R g hin
‘@)ﬂ:ﬁﬁg(acute on chronic liver failure, ACLF) & 1T
i,

Exo 34 AJ DL 3 410 il NLRP3 4 45 /] (A5 8% %
JFAM R PEBL 5. A58 KBS N Exo ' miR -
223 HYFRIB R B R BEAK T/ BUIFZH 2 NLRP3 Y
R BAERTR A S AL L % B MSC B9 Exo AT 1A
BELWT IL - 6 > S /95 5 3 B 1T 98 NLRP3 il
B A BT DARR IR IS P BB A 1 R
IR UR SRR R TR A Exo [RIFERT LR
CCl, 75 3 21 4 4k K SR 2R 4 Wnt/B -
catenin 18 % ) %%gi§:26] ,F%f&?a’ﬁ(?ﬂiﬂ@%(ﬁ’ﬁé%%ﬁ s
DL 2T 4E1L

3 FHMEYT ESLD WIEKFFR

FEIRTT I 7 I 5 LA T 20 2 MSC, vk &
i 5 KL 28 4 7% fill 3 ) ( granulocyte colony

stimulating factor, G — CSF) 31 i J5 3R 15 0B BE IR Pk T
201 ( bone marrow derived stem cell, BMSC) , i #& LA
BM - MSC il UC - MSC £ WL, b4+ 41 ik I8 £ 4 B
ST E N
3.1 Fwmmi&i s [k MSC B RIT
ACLF JB35 &2 42 (1, £ 56 300 P9 o] LA Bl 38 I 5 0 j 3
T TN fiE, Salama Z£7 %t HCV A 56 T 58 38 % 1
BM - MSC #£47 G — CSF g 51 J& i &1 &E ik H AR5 1
Ftis 26 JE 5 R B, B AE 4H 54% BB 3 L A H iR
LR K3 80808, % A A 3 A ik
BM - MSC £ i sl Dk 58 1 e ik B A A 48 491 J1T 32 085 7
L E AR E R CE W BE 0 2 A8 E R bR o L H (E
(international normalized ratio, INR )Pk & 1EH 7K, iT
IBE R K A T4 . Garg 25 JR % B8 BM — MSC
Al LB B FEAIG ACLF 835 1 IF DI REPE 4 (445 Child -
Pugh MELD 1 SOFA ¥43) , A W55 % E {& BM -
MSC 7EARANE S04 HLC J5 [tk AP | BT 6 4
FG R R 20 58 3 10T K b R K B el s
Peng 251 FL 4K BM — MSC MUIT 3 k4 A HBV A6
JHF 2 o F B R 1,48 T s LK 31 375 A IR 2T 3R R [,
FIE U THES  MELD 740 AR

— I RN RIS BAEIE BM - MSC iRYT
IR AT R , 545 56 191 HBV A5G ACLF R E 21
SRR SARR) BM - MSC[ (1 ~10) x 10° 4~/kg ], % 4 1
WS4 A BT 24 J8 5 K B0ECGE I BIR LT R oK
- MELD 4> 8036 , B4 HE 4 A0 ™ H IR e J 1 S5 i) i
HEETRE(16.1% vs 33.3% , P=0.04) ,24 J&§ ZH
AEAF SRR A 0 35 5 T X BRAL(73.2% vs 55.6% , P
=0.03) ., XZ2/DRUI[EF A BM - MSC 78411 N
AT LASCRE S8 FR R (W D 8, HL % e PEAdr

WA RFFEE S uC - MSC 1 JFF3h ki A 11 ]
HBV #H¢ ACLF B EH A (1 x 10° /1K) ,4 A5 &
PRILYE 8 e 2 IRZ0 2 INR JK A1 MELD
PEA AT, AR EEBETT 24 A~ F |, AR WES S 5 1 AH
KM AR R R
3.2 Fampais T gm A AT K 51 A e kAR AR B0 AT AR AL
BM - MSC A7 85 [ 19 R AR T R Ak £ o LA AR
BRI G A ERRUR . Xu %8s R R AR AL AR
B 1 [ R BM — MSC 28 1T 3h i A& N | B
24 JA Bt 20 F152 I8 BE D, X A4 19 5 IR BE .
4L R A A ) FF D RE  MELD 43 & 36 4L F % 18
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U, BRORFR G A IACEIFRE L Ah , A 05 42
78 MSC /Y7 H HCV 516 1 B8 Ak [R)AF 1T LA RIS AR
Y Child — Pugh ¥£4>F1 MELD ¥4, [A] i & 31 MSC £
TSR FIE 5400 R HLC TS5 0 2 A4 7 3808
EIFERT A BM — MSC B8 A Jm #5052 3006 2 19 97 %8
Mohamadnejad 25 FUBFSEAIA T 27 PR AL 2 1042
W 15 B NAME RS F A& BM - MSC, A4 4
VRS AR BRER K AR XTI 1 4F S5 4L 18] BT BE 143 F1
INR JoH] . 22 5, 1% 45 SR O HE B A0 Ot i 42 L BML -
MSC WA K,

G — CSF 3y 51 5 (19T 20 B [ B 7T LA st R AR RS T
WAL EF BT . Guo %5 FIH G - CSF Jes kAt
PR AL BB 3 1Y CD34* BMSC 3 51 B AN I, 2 )5
AR M I 8 20 B 5 b S0 K ] 2 A R
B G Pl TR T RCR R T 546 G - CSF 3 A4,
ZIG 2510 FRBETTEE R Wow , B L FE IR
it /K - B8 5 , 8 I T BE 23 , MELD 343 T B, 34
AfEWH 71 AN AR E 94 S H LS5 AE A F R
52.1% FFE % 71. 2% . Khan 277 4%} HBV 1 HCV
SRR E , MIFskiE A G - CSF 8h 5 1Y
BM - MSC,6 ™ H J5 45 SR 8878 8 F A, 5% 2 i
JHZT 2 N B¥, Child — Pugh PE4> 83, [ A HoA 2 )
RIS P R B E B AT k&g g R Y
BMSC J& o tH 8™ 8N RN, D) 68 1L 78 2 46 bR 4f
e R DIREVE 4 B W T B, B I R R RN AH G
RAIEFEI %, G - SCF 3 U5, RE WA A ) &
BM - MSC i S BMSC, M & #6223 T A4S 19 Tif 52
M D RE A A | I A2 06 gh B R ek R
1t Fsh Ik 7E 5 BM — MSC (F58 0, HBV A1 56 1Y T
fififk 8 # 6 4~ A 9 Child — Pugh 343 2t & T %F 1]
g,

Zhang 25 BFFOK UC — MSC AR # kv A
IR A TR A R R N 48 TS & B
BE WAL PR R MELD ¥E4r ¥k 36, [RIRERY
BIT T RAE ST R M ACLF F TP A8 2 MR i 45
W, Lin 2 BRFSEIRIT T UC - MSC A 97 16 AP i
PR R e e  TERS R T 40 S S ) et B3 A
TR P IORE | E P PR 2R AL IR AR L A i AR
5 1M S Bl B 4 SR WIAR A R R A U L
™ F AR B, H UC — MSC G 97 XF b3 I 75 2% 45
FREZMARCT- Hofd, 2B UC - MSC ] LAHR iR & 1y 4k

fEf i 2R ES . ZH NS XS HBV A7
JFAEA G AR 22 R B R T K 7 4E I TS BE U5 F 5%,
219 Bl 4 UC - MSC 4b#2H 108 i Xt R4 111
i) AbFRLH S 2 T 3 R MSC BT, AR AIBE 4 A
SRR TE 13 ~ 75 A B SR A AR AL B & F
Xof A (ELJF 240 i g 65 238 79 4 22 [0 O O Wb 3 22 55
48 JE AL BRZH ) A R IRZT ZE 06 I REE i
il D 3% 20 R WY S 0 ELR M IR T A DG I O AIE
SE0H] UC - MSC 78 238 HBV AH G A8 1k £ 5 1Y
K A A7 30 A B A PR
3.3 T amieig sy Arb ) B 71 A 6 K AXAZ BT AR AL
BM — MSC ] DAV FR RS P4 08 Ak 58 3 10 IR 47 e AL
B A WFSER T E R BM — MSC IR RS P A 4k 2
PRI R 25 3L 0 m B D e AT 2 el 38 40, &7
AEALAHOCHEE 1, a0 1 B JRAE 1 TGF — B1 45 R IA I
TR 3 R 7 PO 45 4 A TR 2, o 2 RS
JHF U 2H 2 SR Bk /0 T 37 % 1) Jang 25T AL
WFFT el R4 BB P AL L2035 . Pai 51 7RI KE
PERTRE AL A RE % F BM - MSC 497 )5 WL 8¢ ) fH 41
£ R KA, Child — Pugh W43 TR, LA E K
Wb, X I UL T BT AR T e AR T
b8 A U

Wit 2 % T A LA ST LA A A SRR, L A g 4y
TIRe s ok Bk 22 N F TR 7 S8 [ B G e Mg e .
EH SRR R F TN H G - CSF 3 5L A
CD34" BMSC {97, & & JF D) e 48 #5 7] LAWK & 1E
H R B G R (U0 IS R T R R
KBTI B AE 55 ) 51 09 PR Ak B B h UC -
MSC J5 KRB T R AP AT 32 1, B 15 2 4F 8] D) ig %
BARE T R E & MR PR IR & (PBC) A Y
P AL IE T I PR 7T 25 5 R Al BM -
MSC H1 UC - MSC J , £ 3 I Dy . 1 I 375 27 6 A B 3
WO CLAE e W Ly — A ST e A% Tl R 1 TR il
& [AIFIL - 10 .CD4* /CD25 * T ik L 40 i /K SE- 404 e
T AR T e T O O AR A R AL, A
BRI AR 7 Z 0B B TR E WG R, A
FEPUH A BM — MSC 397 PBC FIH B o I %
(AIH) B PR B3 25 1 1], 25 51 B4R Won IF 2l
REAS 2 T4 i AR G838 10 B0 T s ol B LAt O R
T BN Z J5 B 56 T 4t H A0 J ik A 2 191 PBC
Fl4 5] ATH JBFARNIRYT , BH B DB IF A 4 e
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EHBLT 2 BIFET-CC LA S SRR A T 4 A
7 HREAH I ESLD iR,

e, TR A D PRI (A 2 9 R 3 A
e R MRS ) S 80 ESLD, T4y ¥k oA nl
B, I AR BM - MSC B G - CSF 3 55
1T 20 M B R I SR T IS SR R B A
KL, B I RE A DGR A3 B s ™ o FaRw
BEMEIF AR 5 L 1) S I Ak R ARSI AR 5T &, A 1R BM
— MSC B85 1ML 7% 11 2 F 7K A MELD $F 43 235 i
%t BM - MSC - Exo BIE 7 AR FHAR AL 76 2 Al
WEFEB B, 87 B A A DG I PR 5 410

4 TFHAaETT ESLD Bla@

G TYIMRYT ESLD BUS T AR G B2, 20
TBYT I & — 2B AR T R 1Y T8 % (BT A K 22 1)
R
4.1 Fampaiknich HLC ZATRE 2 LR R+
YU MIIE YT AL AS B — 2 B2 B bR T sk = X S A 41
LA R A T B, TE IR AR T 4 R 0 U 5 % 1)
HLC PEAFE Lt 72 Db, KB 3% MSC & FEAIK
HAMERE S T BM - MSC 15 JFE 32 i 2 A
1 I A S | R i R 0 S 1 2 A7 S £ I
JEEFE AR B LA AE RE 0 BM — MSC A4 (1) B S | i
S JE M EL PR RN B A R SRS )

4.2 TFTapAbre ALK T ARIE 2019 4R
—IFTAL MSC BUR P 9 BIF 52 9 K J BT IE 41 A
BM — MSC % {4 20 M8 & 05 SR A7 AE 22 7 (A 2Z i A oF
FEMER ] BM - MSC 7E ARSI 55 37 I 25 & AE e 1A
WA, BREUE T e S B AR XS A1, i T T4l i F8 AR
S BIERAE T8 I 72 b g A7 A A% B 0 75 1 XU,
EL 20 7 | SR Alye e 1 A/ B B19 45

4.3 AR RBRTF@MEFELFRE BMHRENT
AR A 25 DL SRR I n o] 356 426 W0 6 1 40 a5
HHERIE? BB E T —E% — 0 T 40 it & 0¥
iz U, Jn o] a6 1 40 it 99 Ak BEOR AR AL RE RS
AT Y SR BT 7 A X T 20 A o B b
TFRHEAT AR ME AL, I 15 FH AR G H R Sk 42 7 48 e 0
£, WL i |G — CSF 3l b 5k AR DG 20 it P 575
T, 3K BEHAG T R S 14 5 R Sy i DR 4R At 1E A
SRS

4.4 FapttRZARELFRERARRESZ

RF ARG R i i R 2 pr AL, AL d
3V UE NS SOIE TR SR AR | T A T R
A WEUA MG RBFFT v B 5 R AT R A5 4%
Fofrig R 5 S ) ESLD , f5k = [ i 1 5 B0 v 7 5 1 40 4
B RKR, EREIAE 10° ~ 107, 550 BF 78 4 1K Fi &2 31
RS BV 20 2 ~ 12 A A iR e
FR AT A KRR O 3 55 CFF s ks ) ik ) | 356 43
WF 3 i W 1 4, MRS SR 9T 4 7R i AM A
o 3 18 MSCAH 24— 73 s BA AR &, e AN e 1]
IR SR R 7 8 T S A 1 AR s Bk i v
2B B UE LR 4 50 R /N T 5% 1 20% ~30% T LA
AT RE AT Sl R f AE A i i s AR g o
ARG R Z BRI A & 25, UL
L FHORZHINGIR S0 I i 5 25 R 55 ME LSRR 2
g BRI A5 AT SR R 298, RIS, Bl = B i )
L, AR AN IR 5 0 2 R R A o e 22
HHK WP = I PRS0 2

5 RE

R, FRS R VA A ELSD mymME—F-Be {H i T AT
P ik = 56 ) 05 B35 1 I RS A AR B I BB T B AR T
o FEILEST AR Z WG IRIF T 25 R R B, T 40
RITEERIE TR ), Hodr 56 F MSC it
R % , REZHEE R G T W ucE T oise 7
R, ZRIN N IR I T35 276 B 7 A0 I AR R IR ) % %
JHFREAR OGP 43 () G e I JOE o 21 3R B BT R &2, HLAR
DR HAR SR A RN KW, UC - MSC 7 HBV
A HHE A AT iR B YT 85 2 2159 IR 52, {3 H A
TS 4 T 40 ML 7E 425 ELSD 3% h K W17 808 R A
FE R I PR UESE ; X T/ 0R T 5 T 40 i B AN
B0, B oA K 75 2 I A A b A4 HE O R T
HRIRYT 551 o AU T 116 PRAFF 52 %t MSC A
FH I AR AT bR ARG T 55 2538 1 T SR 1, 10 T 2
Bilt S 56 S50 MSC I 37 998 14V F WL A 52 At —
I T LR VR Y IH BE | ST 4T 410 RN S R T
) EL A3 s A4 5 =X

HHi ST BM — MSC (RT3 24 e dnful 42 &
HYAYT ESLD BYRCR, AT LIS in MSC 4% B ()5 ok 2
AE , ALHG AN R 7% MSC THUAL B | Blgifh A7 3 DX 45
BT, HA RN A ED R R 2
A LAKG R BM — MSC B4 6 RE 77, A8 b T HoAth b 2 T
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B HIn g A FEEAN A SRR MSC RS B T 7 il B
B, tHHLZ T, Exo B TR /N, B 55 4R B, B8
o B /D DL e S HE R M 2N T BM - MSC; HHAR
B R RS R BUR AT REM: Fb MSC B/ 2t i
AT DL B IR 2 8, JRIAE 5043 I 40 ik ) 1 &R A i
AR SR AR A 0 25 W0 9T AR AR, B LLGE O 2
MSC - Exo R4 % i 38 B 0] W A9 I6 7 SR & 4 J5 &
X ELSD # A Al st Gy iikz—, HEfc A —4
RAT LL$E S Exo A9 4 W i, 4N OE VIR 3l 1o D8 ik
(tangential flow filtration, TFF) 7] L4 kb 540 59 48 3 55
L RRIEIN Exo AYECE: , M 75 B A B8 2 AT LUK L ™ &
PR F 20 £5 A 3D K53 R R R A 5 it ke
PR K BERE X MSC #4785 92 4510 BLAE 2015 47 3% [
SRR T T 20 I PR AE ST Bk (IR AT) ), 18
Tl BE ARS8 75 T J AR (Y 22 vl I R i 175 BF
FEPRUE L T AR 22 2 VE A 50, AAE A2 1Y ok
KT AMIRIT S 4 LR ESLD B kA8

PSP RER AR A EAETH R 0F %

EE Rk AR 3 s AP A R AR R R
BT R UIAAT IR SR BB 9 S R RS MR R
BB T B REIT ST,

SE

[1] PANDURO A, TIRIBELLI C, CHAVEZ — TAPIA NC, et al.
Renovation of Annals of Hepatology’ s Scientific Scope:
Towards preventing rather than treating end - stage liver
disease[ J]. Ann Hepatol, 2018, 17(4) . 539 -540. DOI.
10.5604/01.3001.0012.0913.

LI G, ZHANG XA, WANG H, et al. Comparative proteomic

analysis of mesenchymal stem cells derived from human

[2]

bone marrow, umbilical cord, and placenta. implication in
the migration[ J]. Proteomics, 2009, 9(1). 20 -30. DOI.
10. 1002/ pmic. 200701195.

RAZEGHIAN E, MARGIANA R, CHUPRADIT S, et al.

Mesenchymal stem/stromal cells as a vehicle for cytokine

(3]

delivery. an emerging approach for tumor immunotherapy
[J]. Front Med (Lausanne), 2021, 8. 721174. DOI. 10.
3389/fmed. 2021.721174.

YAN L, HAN Y, WANG J, et al.

monocytes from the decompensated liver cirrhosis could

[4] Peripheral blood

migrate into nude mouse liver with human hepatocyte —

markers expression[ J]. Biochem Biophys Res Commun,

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12

[

[13]

2008, 371(4) . 635 —638. DOI. 10. 1016/]. bbrc. 2008.
04.058.

LI Q, ZHOU X, SHI'Y, et al. In vivo tracking and comparison
of the therapeutic effects of MSCs and HSCs for liver injury
[J]. PLoS One, 2013, 8(4) . e62363. DOI. 10.1371/journal.
pone. 0062363.

YU YB, SONG Y, CHEN Y, et al. Differentiation of umbilical
cord mesenchymal stem cells into hepatocytes in comparison
with bone marrow mesenchymal stem cells [ J ]. Mol Med
Rep, 2018, 18 (2). 2009 —2016. DOI. 10. 3892/mmr. 2018.
9181.

FANG X, LIU L, DONG J, et al.

effect

A study about

immunomodulatory and efficacy and
prognosis of human umbilical cord mesenchymal
stem cells in patients with chronic hepatitis B -
cirrhosis [ J]. J

774 -780.

induced decompensated liver
Gastroenterol Hepatol, 2018, 33 (4) .
DOI. 10.1111/jgh. 14081.
TSUCHIYA A, TAKEUCHI S, WATANABE T, et al.
Mesenchymal stem cell therapies for liver cirrhosis: MSCs
as “conducting cells” for improvement of liver fibrosis and
regeneration[ J]. Inflamm Regen, 2019, 39. 18. DOI.
10.1186/s41232 -019 -0107 -z.

LUO XY, MENG XJ, CAO DC, et al. Transplantation of
bone marrow mesenchymal stromal cells attenuates liver
fibrosis in mice by regulating macrophage subtypes[ J].
Stem Cell Res Ther, 2019, 10(1). 16. DOI. 10. 1186/
s13287 -018 —-1122 -8.

GLENNIE S, SOEIRO I, DYSON PJ, et al. Bone marrow
mesenchymal stem cells induce division arrest anergy of
activated T cells[ J]. Blood, 2005, 105(7) . 2821 —2827.
DOI. 10.1182/blood —2004 —09 —-3696.

XU L, GONG Y, WANG B, et al. Randomized trial of
autologous bone marrow mesenchymal stem cells
transplantation for hepatitis B virus cirrhosis. regulation
of Treg/Th17 cells[ J]. J Gastroenterol Hepatol, 2014,
29(8). 1620 -1628. DOI. 10.1111/jgh. 126583.
CORCIONE A, BENVENUTO F, FERRETTI E, et al. Human
mesenchymal stem cells modulate B — cell functions [ J ].
Blood, 2006, 107(1) . 367 —372. DOI. 10.1182/blood —2005 —
07 -2657.

XUAN J, FENG W, AN ZT, et al. Anti —-TGFB -1 receptor
inhibitor mediates the efficacy of the human umbilical cord
mesenchymal stem cells against liver fibrosis through
TGFB — 1/Smad pathway [ J]. Mol Cell Biochem, 2017,
429(1 -2). 113 —122. DOI. 10. 1007/s11010 - 017 —



1016

I PRATREfEZ: 558 30 B8 5 #2023 ££5 A J Clin Hepatol, Vol.39 No.5, May.2023

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

2940 -1.
SHENG M, LIN Y, XU D, et al. CD47 - Mediated
Hedgehog/SMO/GLI1  signaling promotes mesenchymal

stem cell immunomodulation in mouse liver inflammation[ J].
Hepatology, 2021, 74(3) . 1560 —1577. DOI. 10. 1002/ hep.
31831.

CHEN X, GAN Y, LI W, et al. The interaction between
mesenchymal stem cells and steroids during inflammation
[J]. Cell Death Dis, 2014, 5(1) . e1009. DOI. 10.1038/
cddis.2013.537.

KIM MD, KIM SS, CHA HY, et al. Therapeutic effect of
hepatocyte growth factor — secreting mesenchymal stem
cells in a rat model of liver fibrosis[ J]. Exp Mol Med,
2014, 46(8) . e110. DOI. 10.1038/emm.2014.49.
KHALIFA YH, MOURAD GM, STEPHANOS WM, et al.
Bone marrow — derived mesenchymal stem cell potential
regression of dysplasia associating experimental liver
fibrosis in albino rats[ J]. Biomed Res Int, 2019, 2019.
5376165. DOI. 10.1155/2019/5376165.

DU Y, LI D, HAN C, et al. Exosomes from Human -
Induced Pluripotent Stem Cell — Derived Mesenchymal
( hiPSC - MSCs )

ischemia/

Stromal Cells protect liver against

hepatic reperfusion injury via activating
sphingosine kinase and sphingosine — 1 — phosphate
signaling pathway [ J]. Cell Physiol Biochem, 2017, 43
(2).611 -625. DOI. 10.1159/000480533.

TAMURA R, UEMOTO S, TABATA Y. Immunosuppressive
effect of mesenchymal stem cell — derived exosomes on a
concanavalin A —induced liver injury model[ J]. Inflamm
Regen, 2016, 36. 26. DOI. 10. 1186/s41232 - 016 -
0030 -5.

ZHAO S, LIU Y, PU Z. Bone marrow mesenchymal stem
cell — derived exosomes attenuate D - GalN/LPS -
induced hepatocyte apoptosis by activating autophagy in
vitro[ J]. Drug Des Devel Ther, 2019, 13. 2887 -2897.
DOI. 10.2147/DDDT. S220190.

LIN D, CHEN H, XIONG J, et al. Mesenchymal stem cells
exosomal let — 7a — 5p improve autophagic flux and
alleviate liver injury in acute —on — chronic liver failure by
promoting nuclear expression of TFEB [ J]. Cell Death
Dis, 2022, 13(10) . 865. DOI. 10. 1038/s41419 -022 -
053083 -9.

CHEN L, LU FB, CHEN DZ, et al. BMSCs - derived miR —
223 - containing exosomes contribute to liver protection in
experimental autoimmune hepatitis[ J ]. Mol Immunol, 2018,

93. 38 —46. DOI. 10.1016/j. molimm. 2017.11.008.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

SHAO M, XU Q, WU Z, et al. Exosomes derived from
human umbilical cord mesenchymal stem cells ameliorate
IL -6 —induced acute liver injury through miR —455 —-3p
[J]. Stem Cell Res Ther, 2020, 11(1). 37. DOI. 10.
1186/513287 —020 —1550 -0.

ZHANG S, JIANG L, HU H, et al.

exosomes derived from hUCMSCs with TNF — a ameliorates

Pretreatment of

acute liver failure by inhibiting the activation of NLRP3 in
macrophage[ J]. Life Sci, 2020, 246. 117401. DOI. 10.
1016/j. Ifs. 2020. 117401.
ANGIONI R, CALI B, VIGNESWARA V, et al. Administration
of human MSC - derived extracellular vesicles for the
treatment of primary sclerosing cholangitis. preclinical data in
MDR2 knockout mice[J]. Int J Mol Sci, 2020, 21(22) . 8874.
DOI. 10.3390/ijms21228874.
RONG X, LIU J, YAO X, et al. Human bone marrow
mesenchymal stem cells — derived exosomes alleviate
liver fibrosis through the Wnt/p - catenin pathway[ J].
Stem Cell Res Ther, 2019, 10 (1) . 98. DOI. 10.
1186/s13287 -019 -1204 -2.
SALAMA H, ZEKRI AR, MEDHAT E, et al. Peripheral vein
infusion of autologous mesenchymal stem cells in Egyptian
HCV - positive patients with end —stage liver disease[ J].
Stem Cell Res Ther, 2014, 5(3). 70. DOI. 10. 1186/
scrt459.
SALAMA H, ZEKRI AR, ZERN M, et al. Autologous
hematopoietic stem cell transplantation in 48 patients
Cell
DOl

with end - stage chronic liver diseases [ J].
Transplant, 2010, 19 (11). 1475 - 1486.

10.3727/096368910X514314.

GARG V, GARG H, KHAN A, et al. Granulocyte colony —
stimulating factor mobilizes CD34 ( +) cells and improves
survival of patients with acute — on — chronic liver failure
[J]. Gastroenterology, 2012, 142 (3). 505 -512. ef.
DOI. 10.1053/j. gastro.2011.11.027.

AMER ME, EL - SAYED SZ, EL - KHEIR WA, et al.
Clinical and laboratory evaluation of patients with end —
stage liver cell failure injected with bone marrow — derived
hepatocyte —like cells[ J]. Eur J Gastroenterol Hepatol,
2011, 23 (10). 936 - 941. DOI. 10. 1097/MEG.
0b013e3283488b00.

PENG L, XIE DY, LIN BL, et al. Autologous bone marrow
mesenchymal stem cell transplantation in liver failure
patients caused by hepatitis B. short —term and long -
term outcomes [ J]. Hepatology, 2011, 54 (3). 820 -

828. DOI. 10.1002/hep. 24434.



B, % B RTHEMRE T LR ARG R R R

1017

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

LIN BL, CHEN JF, QIU WH, et al. Allogeneic bone
marrow — derived mesenchymal stromal cells for
hepatitis B virus —related acute —on — chronic liver failure:
A randomized controlled trial [ J]. Hepatology, 2017, 66
(1). 209 -219. DOI. 10.1002/hep.29189.

LI'YH, XU Y, WU HM, et al.

mesenchymal stem cell transplantation in hepatitis B virus

Umbilical cord - derived

related acute — on - chronic liver failure treated with
plasma exchange and entecavir. a 24 -
prospective study[J]. Stem Cell Rev Rep, 2016, 12(6) :
645 —-653. DOI. 10.1007/s12015 -016 —9683 -3.

EL — ANSARY M, ABDEL - AZIZ I, MOGAWER S, et al.
Phase |l

autologous mesenchymal stem cells transplantation in

month

trial.  undifferentiated versus differentiated
Egyptian patients with HCV induced liver cirrhosis [ J ].
Stem Cell Rev Rep, 2012, 8 (3). 972 -981. DOI. 10.
1007/s12015 -011 -9322 —v.

MOHAMADNEJAD M, ALIMOGHADDAM K, BAGHERI M,
et al. Randomized placebo —controlled trial of mesenchymal
stem cell transplantation in decompensated cirrhosis [ J ].
Liver Int, 2013, 33 (10). 1490 - 1496. DOI. 10. 1111/liv.
12228.

GUO C, GUO G, ZHOU X, et al. Long —term outcomes
of autologous peripheral blood stem cell transplantation in
patients with cirrhosis [ J ].
2019, 17 (6). 1175 - 1182. 2. DOI. 10. 1016/|. cgh.
2018.10.034.

KHAN AA, PARVEEN N, MAHABOOB VS, et al. Safety

and efficacy of autologous bone marrow stem cell

Clin Gastroenterol Hepatol,

transplantation through hepatic artery for the treatment of
chronic liver failure. a preliminary study [ J]. Transplant
Proc, 2008, 40 (4). 1140 - 1144. DOI. 10. 1016/j.
transproceed. 2008.03. 111.

NAKAMURA T, TORIMURA T, IWAMOTO H, et al. CD34
(+) cell therapy is safe and effective in slowing the
reserve function

decline of hepatic in patients  with

decompensated liver cirrhosis [ J ]. J Gastroenterol
Hepatol, 2014, 29(10) . 1830 —1838. DOI. 10.1111/jgh.
12622.

CAI T, DENG Q, ZHANG S, et al. Peripheral blood stem
cell transplantation improves liver functional reserve [ J].
Med Sci Monit, 2015, 21. 1381 —1386. DOI. 10. 12659/
MSM. 892990.

LANTHIER N, LIN - MARQ N, RUBBIA - BRANDT L, et
al. Autologous bone marrow — derived cell transplantation

in decompensated alcoholic liver disease. what is the

[41]

[42]

[43]

[44]

[45]

[46]

[47 ]

[48]

impact on liver histology and gene expression patterns?
[J]. Stem Cell Res Ther, 2017, 8 (1). 88. DOI. 10.
1186/s13287 —017 —0541 -2.

HAN Y, YAN L, HAN G, et al. Controlled trials in hepatitis
B virus - related decompensate liver cirrhosis. peripheral
blood monocyte transplant versus granulocyte — colony —
stimulating factor mobilization therapy [ J ].
2008, 10(4) . 390 —=396. DOI. 10.1080/14653240802129901.
ZHANG Z, LIN H, SHI M, et al. Human umbilical cord

mesenchymal stem cells improve liver function and ascites

Cytotherapy,

in  decompensated liver
Gastroenterol Hepatol, 2012, 27 Suppl 2. 112 - 120.
DOI. 10.1111/}. 1440 -1746.2011.07024. x.

SHI M, ZHANG Z, XU R, et al. Human mesenchymal

stem cell transfusion is safe and improves liver function in

cirrhosis patients [ J ]. J

acute —on - chronic liver failure patients[ J]. Stem Cells
Transl Med, 2012, 1(10). 725 —731. DOI. 10. 5966/
sctm. 2012 —0034.

LIN H, ZHANG Z, SHI M, et al. Prospective controlled
trial of safety of human umbilical cord derived -
mesenchymal stem cell transplantation in patients with
decompensated liver cirrhosis[ J]. Chin J Hepatol, 2012,
20(7). 487 —491. DOI. 10. 3760/cma. j. issn. 1007 —
3418.2012.07.002.

WoP, SKEL, 1888, & ARTE R TAAE T FHELIE K E
FHREM[J]. PEFFIRRE, 2012, 20(7). 487 —491.
DOI. 10.3760/cma. j.issn. 1007 —3418.2012.07.002.

SHI M, LI YY, XU RN, et al.

therapy in decompensated liver cirrhosis: a long — term

Mesenchymal stem cell

follow — up analysis of the randomized controlled clinical
triall J]. Hepatol Int, 2021, 15(6). 1431 —-1441. DOI.
10.1007/s12072 —021 -10199 -2.

SUK KT, YOON JH, KIM MY, et al. Transplantation with
autologous bone marrow - derived mesenchymal stem
cells for alcoholic cirrhosis: Phase 2 trial[ J]. Hepatology,
2016, 64(6) . 2185 -2197. DOI. 10.1002/hep. 28693.
JANG YO, KIM YJ, BAIK SK, et al.

improvement following administration of autologous

Histological

bone marrow - derived mesenchymal stem cells for

alcoholic cirrhosis: a pilot study [ J]. Liver Int,
2014, 34(1). 33 -41. DOI. 10. 1111/liv. 12218.

PAI' M, ZACHAROULIS D, MILICEVIC MN, et al.
Autologous infusion of expanded mobilized adult
bone marrow - derived CD34 + cells into patients
[J]. Am J

1952 - 1958.

cirrhosis
103 (8):

liver
2008,

with  alcoholic

Gastroenterol,



1018

I PRATREfEZ: 558 30 B8 5 #2023 ££5 A J Clin Hepatol, Vol.39 No.5, May.2023

[49]

[50]

[51]

[62]

[53]

[54]

[55]

[56]

[57]

DOI. 10.1111/j.1572 -0241.2008.01993. x.
LIANG J, ZHANG H, ZHAO C, et al. Effects of allogeneic
mesenchymal stem cell transplantation in the treatment of
liver cirrhosis caused by autoimmune diseases[J]. Int J
Rheum Dis, 2017, 20(9) . 1219 —1226. DOI. 10. 1111/
1756 —185X.13015.

WANG L, LI J, LIU H, et al. Pilot study of umbilical cord —
derived mesenchymal stem cell transfusion in patients with
primary biliary cirrhosis[ J]. J Gastroenterol Hepatol, 2013,
28 Suppl 1. 85 —92. DOI. 10.1111/jgh. 12029.
MOHAMADNEJAD M, ALIMOGHADDAM K, MOHYEDDIN -
BONAB M, et al. Phase 1 trial of autologous bone marrow
mesenchymal stem cell transplantation in patients with
decompensated liver cirrhosis[ J]. Arch Iran Med, 2007,
10(4) . 459 -466.

LYRA AC, SOARES MB, da SILVA LF, et al. Infusion of
autologous bone marrow mononuclear cells through
hepatic artery results in a short —term improvement of liver
function in patients with chronic liver disease. a pilot
randomized controlled study [ J]. Eur J Gastroenterol
Hepatol, 2010, 22 (1) . 33 -42. DOI. 10. 1097/MEG.
0b013e32832eb69a.

SHARMA M, RAO PN, SASIKALA M, et al. Autologous
mobilized peripheral blood CD34 ( +) cell infusion in non —
decompensated World  J
Gastroenterol, 2015, 21 (23). 7264 —7271. DOI. 10. 3748/
wig. v21.123.7264.

ZHAO C, IKEYA M. Generation and applications of
induced pluripotent stem cell — derived mesenchymal
stem cells[ J]. Stem Cells Int, 2018, 2018. 9601623.
DOI. 10.1155/2018/9601623.

MATSUURA K, TAKAMI T, MAEDA M, et al. Evaluation of

the effects of cultured bone marrow mesenchymal stem cell

viral liver cirrhosis [ J ].

infusion on hepatocarcinogenesis in hepatocarcinogenic mice
with liver cirrhosis[J]. Transplant Proc, 2019, 51(3). 925 -
935. DOI. 10.1016/]. transproceed. 2019.03.011.
BARKHOLT L, FLORY E, JEKERLE V, et al. Risk of
tumorigenicity in mesenchymal stromal cell - based
therapies—bridging scientific observations and regulatory
viewpoints[ J]. Cytotherapy, 2013, 15(7). 753 - 759.
DOI. 10.1016/j. jcyt. 2013.03.005.

SAAT TC, VAN DEN ENGEL S, BIJMAN - LACHGER W,
Fate and effect of infused

et al. intravenously

mesenchymal stem cells in a mouse model of hepatic

[58]

[60]

[61]

[62]

ischemia reperfusion injury and resection[ J]. Stem Cells
Int, 2016, 2016. 5761487. DOI. 10. 1155/2016/
5761487.

KHAN AA, SHAIK MV, PARVEEN N, et al. Human fetal
liver — derived stem cell transplantation as supportive
modality in the management of end - stage decompensated
liver cirrhosis[ J]. Cell Transplant, 2010, 19(4). 409 -
418. DOI. 10.3727/096368910X498241.

LYU YH, WU SS, WEN ZX, et al. Study on mechanism of
Rougan Huaxian Granules bone marrow mesenchymal
stem cells homing to treat liver fibrosis in rats[ J]. Chin
Arch Tradit Chin Med, 2021, 39(10) . 146 —149, 278 -
279. DOI. 10. 13193/j. issn. 1673 - 7717. 2021. 10.
035.

WANG L, ABHANGE KK, WEN Y, et al. Preparation of
engineered extracellular vesicles derived from human
umbilical cord mesenchymal stem cells with ultrasonication
for skin rejuvenation[ J]. ACS Omega, 2019, 4 (27).
22638 —-22645. DOI. 10. 1021/acsomega. 9b03561.
YAN L, WU X. Exosomes produced from 3D cultures of
umbilical cord mesenchymal stem cells in a hollow - fiber
bioreactor show improved osteochondral
activity[ J]. Cell Biol Toxicol, 2020, 36 (2) .
DOI. 10.1007/s10565 —019 —09504 -5.

National Health and Family Planning Commission of the

regeneration
165 - 178.

People’ s Republic of China. Management measures for
clinical research of stem cells (Trial) [ EB/OL]. (2015 —
03 -27). http.//www. nhc. gov. cn/qjjys/s3582/201503/
ad9098ef20bad162bafc743133e799f6. shtml.
PEARFNBEREAMIEETERS. THBRIGKTR
EIHENK (1X47) [EB/OL]. (2015 -03 —27). http.//www.
nhc. gov. cn/qjjys/s3582/201503/ad9098ef20bad162bafc
743133e79916. shtml.

I #5 B H#A.2023 —-03 —13; R A HHA: 2023 -04 - 13
AR YRR BT

SHEZA 3. FENG Y, CHEN JF, LIN BL. Clinical research
advances in mesenchymal stem cells for the treatment of
end - stage liver disease[ J]. J Clin Hepatol, 2023, 39(5) .
1010 —1018.

BF, BRRIE, HIES.

B8] 7R T 40 A6 77 42 R BT M I AR

Rt J]. ImARAFRBR 27, 2023, 39(5) : 1010 —1018.



