Advances in Clinical Medicine Ifi/REE223 /&, 2021, 11(3), 1420-1428 Hans )0
Published Online March 2021 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.113204

T2 RS A4E RS NR TR

AR, FAem, Y

VR TTIAAGIX P B @A R, R
PH RIE AR IR 58 R B AT RS R, ER
Email: ‘gongjianpingl1@126.com

ks H: 20214F2H25H; FAHEM: 20214E3H12H;: KAAHW: 20214E3H31H

=

FRAFdde 2 A R FHAP R, R, Fi/4M5E S, R e 4R LSBT 444, mE
FFA AL RS RES, FFEIRZ1M (hepatic stellate cells, HSCs) RIEH SIER, 1H4L I FFE R4 fu R T
Al T BB R B ESRTE, B33 TGFB-Smadf5 5@ . PDGF(S 5. NF-«kBfs 5@ K4
BOEEE RS RSB, IS HIHSCs (activated hepatic stellate cells, aHSCs) Kk B 158 & 4= R A
ARt or bt 2 WAL SN B R TR TR RE . A& G s\ 9 ARG R AN AT B0, AR T il EBE 3R B

i FHIHSCs TR FIERE, A REiERR A TSN H S 5iELHSCsHIIE bk PAE #E AT 45 440 1330
¥, IBHSCSTENFA44LIETT AR, IARIERERRARIYHLE S B &Y, HEF N
HAHENAER . A 0HEX FFERGM S A0 R BRI R R, UK SHSCsHRMIFFAENIGITI

PR AT LA
K

HSCs, gk, E5£S

Advances in Hepatic Stellate Cells and
Hepatic Fibrosis and Its Reverse

Wanming Zheng}, Yilin Wu?, Jianping Gong2*

1Department of General Surgery, Chongging Yubei District Hospital of Traditional Chinese Medicine, Chongqing
’Department of Hepatobiliary Surgery, The Second Affiliated Hospital of Chongging Medical University,
Chongqing

Email: ‘gongjianping11@126.com

Received: Feb. 25", 2021; accepted: Mar. 12", 2021; published: Mar. 31%, 2021

CEIIERH .

SCEBIF: K, R, REF. JFEARYIN S AR 40 R G B SRR D). IR R AR, 2021, 11(3):
1420-1428. DOI: 10.12677/acm.2021.113204


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.113204
https://doi.org/10.12677/acm.2021.113204
http://www.hanspub.org

AT 45

Abstract

Liver fibrosis is an early step in the progression of cirrhosis. It can be caused by infection, toxici-
ty/drug induction, metabolism and autoimmunity. In the process of liver fibrosis, hepatic stellate
cells play a key role and are the main source of excessive extracellular matrix during liver fibrosis.
Through TGFB-Smad, PDGF, NF-kB and other signal pathways, the activated hepatic stellate cells
proliferate and secrete excessive extracellular matrix which deposits in the liver. The traditional
view is that cirrhosis is an irreversible disease. However, recent evidence suggests that mechan-
isms such as inhibiting the activation and proliferation of HSCs, immune clearance, apoptosis and
senescence are involved in the clearance of activated HSCs to promote the reversal of liver fibrosis.
HSCs were used as the therapeutic target for liver fibrosis. It is found that both natural product
extract and synthetic compound have certain anti-fibrosis effect. Here we briefly review the cor-
relation between hepatic stellate cells and hepatic fibrosis and its reversal, as well as the research
progress in the treatment of hepatic fibrosis related to HSCs.
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1. By

FFAF A — B IERE,  HURRAE 2 40 /132 73 (extracellular matrix, ECM)EURIR 1AL R, FFX
LR YR A T B TR SR LA & A E R RS0 A RN, IR R A
FEATE B o VeI o ARG I REAG gt JE (0 R P IR, B T8 =G R00va 7 7%, R4 B i
S I B R R 1) [ 1] [2] FIT 2 1R A 7E TP RS SO 2 45 FL(BDL) 3 Z5 M BT 27 4k A4, 25 38 AN S 36 P T 4T 4 A b st
e, BATRIERBURN TG, A2, KEFFIEH, T RIERFAF4E b1 R A SR
e, R B ELIR 40 B2 (hepatic stellate cells, HSCs)# &k 3% 5 B EMIMEH . ALA M BRI & EFS 5T
LRl B Ui, RS ARG R AR AT TS . AR SORE T T R IR AN P 5 4T 4 Ak e FL a0 % R AH ¢
KA, LAY HSCs MR I FF A ddbiay7 it FUidk R dhAT T 2245 1R

2. FERMMASHTA4EN
2.1. RFET4EM

PG TR L TR T 96 R0 AR R 1 g 10 2 BT 48 (non-alcoholic steatohepatitis, NASH)#B ] LA -5 25 41 ity 41
SRR, X FPOR R BT R IR A0 B A0 TS Ak LS AT 4 20 B 7 5 2000, BF514% 5 80 HSCs 5 4t., HSCs
oo AR A A RE S R AT A, A S iR R O @A [3] [4], AFEIRANARAL T 1T
Y1 R S P B AN P TR PR SE RO, S (0 UL 2T 4 40 R 1] Jk B T 4 A P Fr 32 R, REME IR Bh 41 4
iR IEHE AT HSCs &b T#f IIRES, SRS IR0 (RY qHSCs) EZAE N4 R A Bl
I ECM 2 SRR EIE NI K/ AL, PTCAH 2R, 5208 i3 0 48 2 A1l (matrix metal-
loproteinase MMPs) i, PAILAEA@ BRI IR, 4HMa M58 o bl A R B A, A R R S ELAF 44K [5] . T 4 HF

Tk
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W32 3351455, RIEAN AL HSCs WAL A ML AT 4E 4, TS AR AS 1 AT SLIR 40 it (aH S Cs) A2 AT A i
JRER A FEORIE, " KES W ECM EAH. & EAMKASRIHE TR 4B EAR, FSTESH
Y, M FETEFGEAL I & A= i3k fE[6]

2.2. Frer4Efesh HSCs BN EEESEEK

HSCs fEAFEF AL R s i hn A O, B0 9 ORI SE rh iR LA A B 241 DL R A1
R 2 T LR AT R A, HOm PR R BE R R S R0, BRI RE RSN Y, SR B R Z  TGRAL.
PDGF. lf%. 3K NRMIAE KR s vl S BU 2R RS AL, RIS Rt e = AT 2T 4R 2 — A
2RI T, ARG S RS SRR, TR HSCs iE LI T I S5 5 e il
HEEE RIS, HB T ELFBEfE HSCs SHFET 4L 2 B R . AR EESy RIS ST, &N
JTZ BRI fE: TGFA-Smad {7 5l . PDGF {5 5@ Eg Al NF-kB {5 5 il .

2.2.1. TGFp-Smad {521&8%

AT IR LR B, TGF-pISmad {5 5 1E T A 4L Ik e rhote 3 2 ¢ EZM1E A . TGFB 344 3 Fhafe L.
TGFB1, TGFB2 1 TGFA3, iX =FhArh I & & f e H B A ARG R A A K K11 (transfor
ming growth factor, TGF-41), HLLH /MW es5 -l ()77 SOKEAE R, HEES M. St A B2 40 i A0 40
fr=A, 1 TGF-p1 C#H U AR I BE IR LT 4EAL AR IR 1 TERFEF itk R A R R, TGF-AL 1) 2
EH 221 ECM &, FmiJf i FE T BRI R IE, {248 HSCs 73 k48 & 1 B 4L 2330 4,
R E ARG R, BREET G R A R AN R 5 A T gk ECM IRR AR, {8 ECM JTARIS 2, i i
YA IE . TGF-1 X —IEf PEHZE T HAEM 4t h I EEAEH[7]. 7E TGF-p 5 5 il
KENE TS TRMFAEA Smad, ZiB KB Smad 14k Smad JB# 51k 2 A= 808, AFEH
T 5 R A = K TGF-B, & HSCs (e HAURAF 4 i s 4k . 4 TGF-BL iGfk)E, 5 TGF-ll
BUZAR(TGRARINGS A 330 | B2 AR (TGRARN) IS, W& 1) | B2 AR BEFR L. Smad2 F1 Smad3 5
Smad4 J& 12 A4  BERR AL 1K) Smad2/3/4 T8 B & 1A B AT A AR IF A AR 21 Ak J5 IR 1) e S i 425 8]
[9]. Smad &4 KA TCF-AL (E 5 MEH KK, AT Smad2/3/4, Smad7 & A 5 #FR A HIE
Smad (I-Smad), ‘EREWIHIL S TGFARI 454 M| Smad2 g, Bi 5 AN #5455 75 S TGFARI
BT, MWmIA RS TGF-p1/Smad {5 S B MACR, 24 Smad7 Rk, v T TGF-p 4k
Wog, SR FLF4EL[10],

2.2.2. PDGF {5218

/IR A K 7 (platelet-derived growth factor, PDGF) /& 5 ({2 FF£T 44 A T, PDGF {3 ik J
(P2 A AGCRR, 645 HSCs #440 NIUR AT 4E40 8, PDGF [fid %1k AT LLIRE) HSCs [IH5E . iz fatk,
BELIT PDGF 15 ‘5 18 % B 1) HSCs H45H , A R0t 535 I E£F 4540 [11] . PDGF LA 5 FE AU E : PDGF-AA.
PDGF-AB. PDGF-BB. PDGF-CC F1 PDGF-DD. PDGF {41t %5 . 5 2 41 it 2% 1] 52 44 % U FR U it (receptor
tyrosine kinase RTK)MIVEA], BPIfiL/ Ml K752 44(PDGF receptor), L4 Ifil/MiJEAE K 7524k
(PDGFRa) AL /M5 A K B T-524% p (PDGFRR), PDGFRa 1 PD GFRS & & A AR : %iEEkEA
FELEIE. BEREAE IR ATP 454005 40 A P S /K s 5 A s R 40 B i 2 [12]. PDGFRR Al PDGFRa
TENS I FF0L 45 B SR A B S AL RN L A R Iy B M, H 5 PDGF 456 )5, TR aa off 1 BB —
BRI R A 2R E RIS 2 FR R AL, BRI IR & TR, NG5 7 F(BFEHARE
A FEERGIE RO 2% 70 1) B 455 AL s [13] PDGF SZAARLE i B T i I8 BUIK, (RAERI 7 72 v Bl 5 22 T
S AT ek g G N, AHECIE R R, R 4EG IR 4E e h PDGFRa i3 n[14], PDGFS 32

DOI: 10.12677/acm.2021.113204 1422 I IR = =23t e


https://doi.org/10.12677/acm.2021.113204

AT 45

1R (PDGFRA) 3R IA & 1E HSCs B it inid F2 R S 10, il ERK. AKT Al NF-xB & 1248 58 48 AE Al
AT AL I N . TEVF 2708, #BKs PDGF {E N—® HSCs MG, Mmiit4r HSCs
TR, 52 Refs A 200 T i PDGF/PDGFR 15 5@, (Hh5E SOh M RT4F 44k

2.2.3. NF-xB 5 2B

NF-kB 15 ‘5% & PISK/IAKT 15 SIEER 17030, WU PISKIAKT g i LEEE &, =— A mfE
PRAFIEER, FERET R MR SN . T NF-xB (nuclear factor-kB, NF-kB)J& — i B 5 0% Th Ak
MEAR, J&T NF-«B/Rel KK, NF-xB ZKjfEH NF-kB1 (XFE p50). NF-kB2 (XF% p52). RelA (X
PR p65). RelB Hl c-Rel 3L 5 AN 7 A Bt >4 20 LT I 2 PRI, G 2 ANAH R IR Y . IRBEZ0 40 . DNA
45 AR R AR T I, NF-xB R BE0E, T B0 RSN s 55 B AR B0 AR
NI RPERLZ, NF-xB [0E 32 B K 28 RN JE 20 S (sloRR B AR) M B, 28 108 B U0 1 6 LML) 2
RO 1K K B, T ARZR SO K U 2@ i NIK (NF-xB inducing kinase) fll IKKa Il T. NF-xB2 #ijf4&
P100 Ay P52 Sk 5:HA[15] [16]. TGF-B Al PDGF J& /1 3 -4k I s ¥ Z 4[5 7, {2 TGF-B A1 PDGF
R 1) 2T 24 240 AR Y TC T AR e JOE N JRAE 4R 4k R AR R A, (B L4278 TLR4-MyD88-NF-kB
HXF TGF-B A5 5 VT 1E F AT Be AR RAMB LA 4EAE S H AL 7 — Mol B R, Toll #3244 4 R0E AU
A5 S IE 20t BB e 3t AR 4R qb, IR Fh A 4EAAN 2 DL DA A AT (1 FE S A0 B 8 8, T & LA HSCs Ay
B, GBS NF-xB {5 503 TGF- 55 [17]. #srI A 2R NF-«B i n, Fik, ¥
% NF-kB 8% 5 R 2 B e R IA TG A0 SR G0 M, T AN 2 AL % IR P, Vi 2 P s T mT LU IS NF-xB
55 HSCs 1% 1

3. FERMEMSIFALEL iR
3.1. FFA%HRmTit:

G AN RHREAG AN T 0, SR T Bl RIESR R B, B AE AT 4T 4R iyl R4t 2T
Wiy, FIEAENLE AR RAEFA T TSI HSCs JEBREH IR DL A0 AN BT IR e A, Fh R 582
WY, T4l IR WARGUE MIBLSR[18]. £ B8 Msh s R v, 4 S0p 26 F(RIE RS . TR, fL
FO NHIERESHANAEE) R G, LR4Efb rT LA e . fE N, JHEF A IRl i ] DUR A AR U6 T 2
IR  Jo o AP AR TR IUAE CBONIR R OBLSE, 0 BRIIGST BIAN [R5 PR FRO 1 1 FEH s R 38 ER i A e A ik
TRV R, AR — a0, WA, BAREMEEZBNAERT, AR BRE
AT 2 A AR W PRSI B 1A 76 A 2 P I PR AR B2 B E s R 2 485 SR [19]

3.2. 5 HSCs XK A4 RIS FHLH

JFAF AT il T B R T A0 B A 3 1) & 5 B AR 2 TR R B A5 P, M BOK T RERRET, RN R
JREFYESE N, LFAEAIBHITE R WS BRER T A, LR 4EAb AT RS o 1 AT P R R B ECM R R,
ECM X FZERJET HSCs, K, fEMA4Etbiiid s HSCs 1EH 7 FHLHI 20 %8, 4] HSCs
P AL A G A A 5 vR 7 R B R X, AR e be . 4iMe T, s 2 SLH = 5151k
HSCs HIiG kR, A8 BRIl S 0 w] DL 3 £ 440 s 4 [20]

3.2.1. #PH] HSCs BYFE4LFniEsE

HSCs /£ Z MR ZEIVER ARSI, 5T RAERIBEHRERRR, Bl &M
HATPEAG HSCs TS A SG 58 2 58 — 1 £ . MAERT SCH A4 1) HSCs WS Sl A KEM R ST, W
TGF-p1, PDGF %%, #RIELF4Efbid btz oA, 48t 25 5F Bhlix B s v, HlES
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AL A A AUV HSCs TSI EE . TEALIYT TGF-p RSN I8 B AT LR A0 f (2 kgt P27 44k,
BWFFCUER, A RINE] TGF-p K HIEILIG T 2RI, RetEB 1/ B4R 4E4k . AN ERE A 1
(extracellular matrix protein 1 ECML)# & BLAE 1E 5 1/ SRUFFAL 2R, Bets A4 i s J o () TGF-B AbT-3E
BOERAS , A 28 BE L R AT P PR3 , 1T 7E S8 TR T 4H 2R CCL4 5 SRR AT 4 Ak /) AR AL o, ECML
7K 5 LR YA ) ™ R 2 . SLIR F PR R ECML JK-F (1 S ms ok F T £F 4E Ak 110 vR 97
[21]. 7E PDGF {55, A 2%##1@id PDGFRa 5 M4 ¥ 5 5o FE Hii4 0 #i] PDGF-a Al PDGF-B /-
SIME ST, KBRS NS S8k, JEReA ZUs/D HSCs 3G E AR [14]. PDGF {558 %
FEE PRI R, A/ TR E TR HIR, SRS EE. KRR JBiEE e
s, MEARIMEFRIONIFEF AR Zinb, EEREE NS b (0 B0k A AR s 5 A0 e T 4R 1 [22] . A2 K
PR IAUY Bl ik (Otreotide) i Hi il B AT PUFLFHEAAEF, IRB IR RIMAPLETEAIE . 45 R R,
Bl KX CCl4 755 1R BT 4 A RS (R I AR AU AR e ) (B3 o IR DUNLBN L E (a-SMA)FIT | Y J5)
2 FF mRNA RS H R N EIER, —AMESRIeas AR, Bl ke 0% DA B Ak i) o7 =X
il TGF-pL AL FE) LX-2 40 B (R HSCs) 103E A A BRI R 4R 424K [23] . YAP (Yes-associated protein) &
Hippo {55 1@ EZ W FifE A, EAUMgsE. W, REMTBS I RIFEEEH, R YAP 1
J AR i i 1T HSCs I AE . T RIEME . 28 RIAER AR AN AR, YAP Rk
M, R TR YAP ik, RILAEDLANH] TGF-A1 M%) HSC-T6 4 e itssas A sE, I Himik
] HSC-T6 iz YAP IBK )5, 4HA i Tong A 3 5m[24]

3.2.2. REER

HSCs T i i {12 3F 96 i 240 B 55 S S 38 S 153493 PP IVE (1) S RE S 7, ARTAT A T ML, G2 200 it T 35 47 L 2 0l
JREF4Efk, MM/ TG4 HSCs 1% . B WEgHITE F 7 4Eb b B W B R DU R o s B, B
Wk 240 it /2 FF 453 4 T R TR RAL R L AR BOAE L, MO i ML R s B BA B G AT 4R 4ifk, B M1
MEITE SR T MO, ML B W20 M AE VR 1 TSR 5E, AT S 0 P 5 14 a2 B R 1 R 275 0 40 PRt A »
I/ T BRI BB AE AL, (23t HSCs JT2[25] [26]. HAA1i(Natural killer, NK)ATHRADIHE T
(Natural killer-like T, NKT)4Hfif 1L /5 A8 BLEE A HEANME . H AR 40 CUgAIE BH Rl ik 22 b A 384T
YR, B HERIA IFN-c AN/EAE T2 EL AR (e I8 JE R 7 AH 5 T2 S AR (TRAIL) AT FasL), shais
R BHTIE R HE R : NK 4RSS % 38 M 25 05 57 W 80 2 0t 1) B SR A0 M R 7 A U £ 4R AL 20 R 7, 48
s IFN-y, 51755 HSCs ¥ T2 RN 4H it & 31 BEL s 2 i 40 ) 27 4k, ZESDI £ 4 db b R 3 E B .
5 NK 41/ S PR 4EE FAAN R, NKT 4 7EFF4F 440 R ML o 0o 7 B SE A E 4%, NKT 4 mT Ll
R M L BRIE AL HSCs BB 1L-30 LAKAERE IFN-y BT S T S DR GH AR AR 1ok 4038 AT 47 44k
[27]. f45 Thl. Th2. Thl7 7EPIf) CD4+ T #kE4NARANIES P T 41/ (regulatory T cells, Tregs)#lAE =2k
BT, IR A iR, B kAN T B ek v 81 A T HSCs. NK izl CD4+ T
IR R DT 4k A F (28]

3.2.3. HRVAT . MMAZEE

TG AR T R R A A I B4R, LS HSCs A T 00 A RIBE Bt 4 ia YT
FBG BN RGBSR R, WA T P B OG22 MRS S HSCs
T #E, 1 Bel-2 SR AR, 4 A T8 A (Bel-2, Bel-xL, Bel-x, Bel-XL, Bel-XS, Bel-W, BAG) FI{2 J# 1=
# M (Bax, Bak, BH3, Bid, Bad, Bim, Bik, BIk), ¥ 2 {2 T (2548 #01] BeL-2 3Rk, B4 caspase3.
caspase9 A3 ¢ ik, MIMEFIHTC[29]. FINAOFFUER, EFA4EE s, FFRERA
A 2y 28, AR TN, S0H1E 20 RAEeE] HSCs MR TS, AITINE N R4tk Mk
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A 25 ZEE RES 15 T HSCs T, bk, 2238 FSE BCL-B {E8 BCL-2 Kk — 01, &34 403
KT — T %, Fil% BCL-B S50 HSCs 40 M T-Fl45 224> 2448 hn, 1 BCL-B i 38 7= 4= 41
S AE FH[30].

Yl 52— Pz BRI I R AR B, PRGIANAR 2, DAB IR B R 2 i) 8. 76 HSCs
] p53 A4 MRy M R L T I ST AF Ak, AEXS R, p53 A5 iE B A T3 2 RS AL 1)
JF RGP IE S, /N BT AR EGAR B, LI5S HSCs 2 I Re/E N A 4 5 SR mE [31]. 2 1)
HSCs 15 1L 3658, FERei o NK 40D 6e, ke qifaioAR 88, D s R, [RIT BR a8 1 1 8 5
BfR15, T ECM B AR, O EB Az, AR HIR B0Y 4 4R 4R [32]

4. §txf HSCs BETHIFF A 4ELRYIGTT

AR A AEAIRTT BOZ AT T RE S 1 00, E RIS [a) 4 FH BN i 52 1% R4, 7ER 520 R ECM & )
TEOL T A R i B RO . To iR 218 F T IR R IR & i Ak T Zh P se 36 B, X 4R 4t R
TRYT RS, FAR KR TT R AR 4R IR T B ik, (ERARAFAEVE 2 OV SR R TT R4 4k, T8
LY HEAIRTT AR AR M AP L, FEPIAF AT s I (Rt HSCs AR T, RIS A EIG5E, K
HIHNEGE) HSCs B R —FhE ZW 3K . (HF LS, H A oA O AN B2 e A 7 254 5%
A=)

RYEHh & O E NIETT AR A A& B 259, SEE0 I 70 R 4k s o N FFE ARG LX-2 3 A0
T, BRI RYEHLIE RO 40 i S5 0 REAR AR B, R B SR B /MR R A, HL
A B B B ICYKE, SR -RYEHISVRYTT 7T S 800 AN B WA B s 0. i F A
N2 e T BRI SZ AR, AR RO ARG N, T N R R S e S B, T E T
F#{E HSCs 1458, feik HSCs AT, LABLFIRF, R4k thhl B a8 Lx-2 4HH3E /o e 3k 1233
& IR TR ) 5 1 4R 75 (tenofovir alafenamide fumarate, TAF)FIE DR & i 4 F5 1 (tenofovir disoproxil fuma-
rate, TDORWEASL 25, P47 i a —EEH, FE @ik, TAFTDF feigimid
TGFp1/Smad3 1 NF-xB/NLRP3 #&E/NMAAS 5l #%, BH R LF 4R ik e AE it I 4T 4L i %
TAF/TDF tHEEWS AT HSCs 1704k BEAEAE . X sesh 8 TAFTDFR 1Rl 0 mr & a7 i
WAL I SRS SR AL T JIIESR[34] [35].

WAESR, RARF=ETB AT I A4 T 51 A T ) 2 . T R NI 7 & 2 (artemisinin) B 4
FFIERIRITAN, HATAY — 47 & % (dihydroartemisinin, DHA)IE ELAHTA . 87 S 2 A0 e IR i
A, I+ H DHA BEW ORI HIER BDL BT 3B 5 AL 4E4k, #0i| HSCs 1474, ##L PDGF-BR/ERK &
S TS HCSs 161k, 4N HSC 4 2 (LX-2) 153 B K L JE AL HSCs B64iE, DHA Al LT E 4K #
AN TR) AR A () 7 6T HSCs 72 A HL I AT T [36] . 7 2 ML 2 b A )32 F T % 1a 97 B 245 R 2y
B FE RSy, B L 2 RRES H S (methy ! helicterate, MH), & 31l MH A 38 52 711 S0 0
I NF-«B 0, REZME CClA F ARG, M AR, F22%F HSCs T
E MR A0 B AE T2 [37]. bl MG I B EC P 0 B8k (piin) R 68 B A TF A IR A0 PRI A7 26, 23 i
HSC-T6 K BT RN AT A 70 & B, pin RERL 1K caspase-3. ROS Fl ERK/jnk /™SI T, 4]
HSCs 4 fui 71[38]

BRRIRF=ADEEEINIL, WAFAE— Lo G B =) B I E M BTAF A /T . HEBAT 3R (Methyl ferulic acid,
MFA), J&—F B G YNGR Rk, EARSNLE T, MFA BB HNH TGF-pL i S 1 HSCs 3%, 7E1ARSL
LI, RS AT R O% MR 4T AL R RO T I R (0 £F 4B AL RE B, T IX RP BT AR SRR AR, 2 08 I 4 )
TGF-pl/Smad 15 ‘5, MR/ T 2RSS 4F4E6[39]. Reversin 2 —Fp4& ) 2,6- 48

DOI: 10.12677/acm.2021.113204 1425 I IR = =23t e


https://doi.org/10.12677/acm.2021.113204

I A&

WERSSR, WEAUEERY, fE G2/IM M, &S ' HSCs IBASAAL, I 4ipuigsE, A S
JEUIs T, Reversin RT RE FEFAEALI AL 10— FIRAT TSI 254, BONEREVS T HSCs TR, i 40
B, U8/ HSCs 54k, FETEM SN AR AL [40] o X L2590 (14 H B 1 52 56 45 SR A1 R 341 17F 72 58
AR P AL YIER &

5. REERE

EBIRITET YR AL AN L1 TS W1 B it e, (AT 2T AL el N R 2%, SEMA I R B 2, 1T HSCs
VEONIX — I RE R L3R, AERTEF YRG0 RE A AR 4G 1 F 5 30 HSCs IS AL ANHESH , #546 HSCs 1R ER,
T AT LRI AT FOUE BT R BERT ST 4EAL I e . HRTR HSCs VRNITER 4t iayT AL A CliUs 1
AR, (HAKHR T Fe A T2 Se i b B ImPRSEI AN L, 0 2R IOWE 7T, (R 1 1%
B0 LA 7 THLRIR R, RT & M T A4 83 I RVG ST B0 259 el Sk, 7EiF
Y AR, HSCs R — AN E A, 552 HAb k2 BRI (520, PR e H % R 3R 2 ]
MR EAER], RZE A AT LT 4T %

&E 3k
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