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Mechanism of mesenchymal stromal cells regulating

the progression of hepatic fibrosis
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Abstract: Liver fibrosis was a process of extracellular matrix deposition or scar formation after liver injury caused
by various causes. Once hepatic fibrosis develops into end-stage liver diseases, such as cirrhosis and hepatocellular
carcinoma, it greatly harms human health. Mesenchymal stem cells (MSCs) are a class of pluripotent stem cells
with multi-directional differentiation potential and have been widely used in the treatment of various diseases in
recent years. Nowadays, MSCs transplantation therapy has been tried to apply to liver fibrosis. There were many
different opinions on the treatment outcome, and the related mechanisms were inconsistent. This article reviews the
regulation mechanism of MSCs on the progression of liver fibrosis through immune, inflammation, and homing.
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1 MSCsEYEIFF I T K SR mAX M

MSCs & — A 38 5 A1 7310 78 BE I A ik 2 20 Rl
NT4M, HATHRM AL, B3R5 Hm
ZGEE ST, TTZAETERE. BRI B M
g /NG, MSCs b I LA M A4z, 1E
— B SRR AT DU AR BRI R g, AR
RS2 MIhEedii, Aas5agEE Y, Wik
Il R . FH A5 R o

H T FiR MSCs IR, Bk 2 12

Sl R TR IR IT . X E MK E A
R, MSCs #% #0381 7™ A A i 44 1 5 B0k 40 i
G, LI ThRE R e 008 R
H, MSCs A @ ot #1140 SR 28 5E, AT 982
FIEE R B FIE . AR, MSCs 7%}
i O FE SRS AR P — T SR R
FmE e U R, A 78 MSCs 1 LAY 518 1 i A
A e S 5 9 A O (1) ST A A A A A0 v O
It 4k, McGonagle 25 ' fifi Ffl MSCs i B 56 15 4 it
177 =518 2 . da Silva 25 UK Sk I 14 18]
Fe T4l (bone marrow-derived mesenchymal stem
cells, BMSCs) H T-#ii R EREPH BN WA, [EIAE 5%
B TIRIT R

2 MSCsEERFA%4 L

UTAER, ORI 22 ¥ 22 2 4 T 0 s FH T 2 Fob
B HE 2 995 96 97 W 90 0 K5 M B 4 {6 (alcoholic
cirrhosis, AC) #H ¢ (1) Il IR BF 70 R B, B AR F8 1
BMSCs A & 2 25035 - AL 553 10 B 21 440 ST 2
fig " Bruckner %5 " 3R i 2H 20 ] 78 5 A4
fil (adipose tissue-derived MSCs, AMSCs) i iif Ji /b
JHE PRI A BEL o5 TR I A &, 07 e 1] ks I
Wang 2 ! % Bl BMSCs a] LUy /b i ig k& % S 1)
CD4" T bk EL 4 it 1) 384 R0 4k, AT PR 47 52
AR, PR X I 1R 28 A 4Rk 2
FHE R 7 995 R v B S 1) 2 AR B R, MISCs Al
io G 5 8 U T RN U B A AT U 4 T A 4 A R
(E D,
2.1 MSCs&5R &g BT A4 L
2.1.1 5400

JHIEVE N NAR B R 38 B, & H RER %
JEAML . SPEAH GBS IR KR AA 5%
PIREE & U, wf 7 5 CAIESE, MSCs Al E it 43 i
ALV E R 5 A S R 40 SO B RG A

MSCs

Bl MSCsi@d HHXIR R TRTAHEHRIER

P A8 BAEF, 4EReik e 7 20, MSCs (14
PV AR R A L2 5 3 2 5 R A KRR
. — TR P R, RACEE I AT RS AL
2 ER KIS MSCs J5, RN SR AH G KA
BEUGE, IR 4RI A (model for end-
stage liver disease, MELD) -4y )% Child-Pugh 743
TR, RUIBEIRIEEE) T —EE

JHF 25 4 Ak e A A A BE A S 9% R, Rk
MSCs Je 43 i PR~ 7] 8 3 1 428 e 92 AH O 2 04 2]
MEZI A4 R E . 2016 4F, 7@
TCYH B A T JHE2F 4 A 3 A5 8 (1) JBL I Ak 2 4 e
T R, B4 5, MSCs 1697 41 E Wz 4
PRI I N P, (R RAMERR 7 1 BRI T 4
Jfl (type 1 T helper, Th1) SA4#iBhtE T 48 17 (T helper
cell 17, Th17) 3L 7 AN [FREFE ()b, Tt 26 R+
YA T 41 (regulatory T, Treg) NI 2 - FHifa %, it
ifi {2 3F HSCs 8 T2 7 25 9k % B &F 4k 4k 72 & B0
Milosavljevic 25 P4 BF 55 K& I, MSCs FHH 15/ FR 1ML
T NG|k E 2,3- 48 AL (indoleamine 2,3-dioxygenase,
IDO) ¥ FE Tt 5, 11 IDO Ay — A E1 ZE 1) G g2 i)
(Al A] LAysk /> Th17 20 M03Z I, AT 8D 40 B A
F-17 (IL-17) AR #0] HSCs W6 ™7 5 Rl 42
5 CDA™ T kg i b o), 5 5 I AR R 4 1 R 7 1
A -10 (IL-10) A= & B, $6I AR 5 e im g,
4ol /N R A 41l . IX3RB MSCs 75T H
VAT e AR B R, e I e ) 2N S B A 4
WAER . BEAh, —TUEE RS 4 A8 i BT (non-alcoholic
fatty liver disease, NAFLD) #H ¢ Hff 78 tHiF 52 1 iX —
M. Wang %5 B UL ST 14 i 1 1 BT 4% (non-
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alcoholic steatohepatitis, NASH) #, MSCs it ] 55
CD4", IFN-y", CD4', IL-6" S5tk 40 i fy i e 34,
FOHE AT e AR OCIRR . E MR IR A T R g
FEER I, [FFEIE MSCs A1 s s b R
EEEA/EH. 2019 4£, Luo & " (w7t KL, #
HEH MSCs ] LA M1 B S48 s A, 42 4o
W, R M2 B E RS, 2 &
J& 3 EH M -13 (matrix metalloproteinases 13, MMP13)
(2635, — W ET-T0 HSCs §i5 4k, k1 2 22 AT 4F
YEAL L
2.1.2 P RAEE

WEAN, A B T 5 K AIEAH S AR AE I 4
Yefb b fg rh e R ER . AL R, %
) JFE A S N R A R TR A TR -, SRS g 4
T € 1) #% Bl 3 52 450 X O R O A AR K T B
(transforming growth factor-B, TGF-B) &5 — & 41| % JiF
K7, M55 HSCs IBGE ™, BB IR IFIIAR,
TR A AR o

MSCs AMA] PAE #7340 D9 AH N2 40 i 54K 457
AR LA TRE, 3 AT IE I 55 43 WA A A% 43 WA 4 i
PRl ¥ B0 B A A DG IE A TTak BIZH 2B i H
[y B, An &5 B2 R M MSCs 7E 4 #h itk 4T 48
MREFE, FFAE—E S N T RN, WS BR FL A )
HEBA ; BRI SRR ) i 8 2
JES T S N AR R RS RLAR , WL% 380 K BRI 2
YA R A B I o o — 2 B AR A SEEGIE 5K,
MSCs 738 A T 2H R I FLIE Bk EGF Al 8 (milk
fat globule-EGF factor 8, MFGE) nJ #/]ifil TGF-B/Samd
B, BRI E HSCs 3% P, 475 MSCs 4
WAEE 1S4 AT DLE L #0H] TGF-B AH G 98 A 18 15 03
LT dEde . 5 — RIVFT TR I, MSCs #2 il it
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PLRUIAEE, AT = AR A R 1 C-C- ko it f4 1
(C-C motif chemokine ligand 1, CCL-1) %5 411 % [ -7
P RRE SN, RIS B R 1 E A B 4 « AR EY
58 (nuclear factor kappa-light-chain-enhancer of activated
B cells, NF-xB) fH2C(5 5%, —3& P [A4H0i] HSCs
EA IR S T BY, Ak, Mardpour 25 B 1 41F 52,
JV R T 40 B R U5 ) MSCs 1 411l TGF-B 45 K %
ik, #EMPHLE HSCs 51k, AL A YL ) K
R RE
2.2 MSCs&5AERFTIFHTATAHN

T2 B VA 52 48 P R A MIE P 2 A 2 A A
ZOEAT, ge @&, ik g w4

Jf 2 B0 ) 2H 23 5 5 R AE I I R . BMSCs Jd it 15
HBE S5 A4S R Z UK. AR, FF5
ik, K& BMSCs & [ #% 3)) 22 HE 2 43 X 35, Rl
BMSCs JH 8, F4 L AL 4ERE40 AL, {2 3F AT 4F
YEAb i R A R R BT, R ik, BMSCs F%4H AT fE X
JFFAF A 58 2 SRASR (1 52 o

ITAESK, 1253 % BMSCs - S48 3#E T 21 4
TR R B ARAE FAMLEIEAT THR 78 . Wang %5 B A
TR, FFL4E4bry, MEPE BMSCs H R IR &
524K 1 (cannabinoid receptor 1, CB1) 2 &R ILIRES,
#2151 CB1 A] #3F RhoA/Racl 5 5@, j5&
VE R A0 BB B2 T i A b 4R N 1 Rl i S AF
YIS EEE, M 15 BMSCs i #% 28 Ji- 46
Wb, S FE Y LA S REAH M, A H B AN
(e F AR 4 i FE . 5 — TS50 HIE 52, BMSCs
A HuR (— o] 8 4% 40 J 32 2 M 19 RNA 454
F) 52 2N RS A, 3T O T A D% I8
¥, %5 BMSCs H# 2 5 4 41k 1L #£. Chang
2 B N 45 4 A b A AT A S R B,
HuR R IA /K 50E B R & 38 0, JF BAERE )5
BMSCs % 18 1) £ 4 Ak /I 5 A I A 48 ERHIE T
X4, BTR, BTN AT T ARSI S5,
XFE5 B Fe A i AL EEAT T S NIRRT . A
M RIIR SZ56 & B, MBTEF4E4k /N AR A 32 BMSCs
J-404) H: HuR 355, BMSCs FIF53h %2 . HJ&
IR AT i A2 A 3 IA 9 HuR AT 50 4% TR0 1- W IR Y
Z I (sphingosine 1-phosphate, S1P)/1- fif i #H 22 1% 52
14 3 (SIP receptor 3, SIPR3) 15 Filik, GHIENS
55 22 Fh R AV A R 3 1) S ELEA AT B, AR B
J&i 7] 3t — 25 FLAS BMSCs %€ ML J 43 fh, fek
SR 27 4 Ak 33 e (45 ], 32730 BMSCs [
A FE AT DME A — AN ELE P 43 T . — RBIAH
T, MSCs BAHIGTT FFLF 44 45 J8 - A 5L
XA 5 MSCs FISRIEA B AR REE, W R H A
PRMLHIAT) 5 33— 25 R

3 REBS5RE
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AR, BRI 2 155 # MSCs B AEiz H T
JFEFdefbiayy 7%, ek PR A1 5256 o 35 B R
TP 4ER RS, HAT, SN T MSCs 48
TR KA, 2% FHER T K MSCs 5 H AR Hi4F
YA 2y T B 25k & N . Lou &8 M il i 18 0%
L R miR-122 ¥ 9« X AMSCs, 4% H miR-
122 1&4f) AMSCs, FSZ miR-122 7] BL473H4% HSCs
Pl AR R s AR, AT R4l AMSCs,
miR-122 &1 ff] AMSCs PAAMAE Ry “ A7 ] L
SE U M4 HSCs 1R S Az iR A 3, FETE SN
UK M T LR RE . Ma 25 B LB, IR
U £ 24 2 1 8 R 0 7 (urokinase plasminogen
activator, uPA) F] R JEE 14 £ 1 B S5 % A0 i R 41
Bif, M5 S 7E ) MMPs [I5EAL, B R4 i o1 3
Jii ¥, 2 uPA &) BMSCs iE5d N i Wat {55
T, TR U B- EP R T H A RS N\ A1
M) HSCs Bk 9. B —TWf W IESE, #Hk
ELEARER (—ME SR ARNEA T ZH)
I AR BE L Y N MSCs H, B fi il MSCs 11 5
% 00 25 1R HE B 1) MSCs T LA S 57 b el 4 JHF 2 44
U B R R ML, B0 B A R i
TGF-B/Smad 155 5 i #% [ 11 HSCs ) 3%, Hil ik
5 i SRR A 45 A A IR TR AP 4RO R s e b,
Tl R IR AIE S, Kt I T4 g 5 MSCs 3L A #4H
NI AR, T — 2042 iy KR 3 37 A 40 e )
TG R IF e PP AL ™, Jang 25 B R BL, ¢
BT 5 BMSCs 3 [R5 H /™= A= p [ R R, AT BE 4f
401 22 1 TGF-B/Smad i % 75 14 1) HSCs. X #
B MSCs 5 H A BUAT4F 440 F BUBR A 13 F Sl RE 7=
AR AT AT AR R, J& MSCs T AR SR I R &
J7 ]

0T, MSCs A6 T £F 4tk A= 8 r
TERBIR T T Z s, B RA — 2 &R,
CUA 1 MSCs 5 JF 27 4E Ak 1A SR 55 22 Ak oh K 5y
YsEus, AR BT 2 1 I R BT SR UE S HYT 2%, 5
sb, AENEA Z 10 BRI £ e T4, MSCs
Bt & R = A R B, A RHIEIT RIE
F 5 75 B AR ART 8. Rk, < MSCs
I FH T 25 Ak 9B R R A ML B 537 B0 i AT 75 22
PR ER ST, LUMERHJE MSCs #1612 H
TG RIGST AT A SR A& B R0 38 SCHF
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