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Abstract: End-stage liver disease (ESLD) is ultimation of all kinds of chronic liver diseases. It is highly morbidity and
mortality disease and currently no effective treatment is available. Liver transplantation (LTx) is the only way for the treatment.
However, the organ source limitation interferes with clinical application of LTx. For the goal of crossing liver source shortage
barrier, researches attempt to explore techniques or methods like stem cells and tissue engineering, and recent years sounds
developed rapidly and bright prospects, for example, artificial liver, tissue-engineered liver and xenotransplantation etc., in
particular adult stem cells like bone marrow-derived mesenchymal stem cells (suMSCs) and decellularized liver scaffold for
large scale liver tissue engineer seems more eye-catching, and such decellularization / recellularization technology used has
become the first strategy to build complex organs. We have previously discussed some points in the <Chinese Journal of
Digestive Surgery > about optimizing bioscaffold materials that probably will be benificial for tissue engineer. In the present
review, we would like to discuss some new developments based on research status and provide a little new thoughts, hopefully

those can help people in this field in order to treat ESLD in the near future.

Keywords: Tissue Engineering; End-Stage Liver Disease; Liver Transplantation; Stem Cells;
Decellularized Liver Scaffold; Bilinary Epithelial Cells; Hepatic Sinusoid
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AR (End-stage liver disease, ESLD) #&—
U D fe i 2 B RPN FE IR ZRE1E. B
A AT 32 Cactue liver failure, ALF) FlZ AR AT
fiitk, (decompensated liver cirrhosis, DLC) , 2R &
DR PE 2 e B, 7 B b N SRR . AR AR E
iR, Bgiit, SRR S LR, A ALF,
DLC /354 800 R/if9l, HELAH 50 JiE#HILT
ESLD, JET-H ik 50%-70% [1]. ESLD H1 % Fi R K
. 2R R 2 O % 93 E Chepatitis B virus, HBV),
JERYLF Eik 9300 S, FEMF£AE (liver transplantation,
LTx) 5235+ HBV M B2 71.25% [2]; H
P sy . EREEK, MM Rz
ESLD 13- %R H[3, 4]. JLEE H ESLD & W, T8 LA
PEBR[S). JAE, REREME. AEVRORS 1 A Ak i Bl 4 Bk
ESLD A& Ji B i, AR ZAL6] .12 5 %F T ESLD
B, AEITAEE AR

FFREAE (LTx) #& ESLD JRJ7 HIME—H % F B, (H
AL RIEBR S, SCEAR] 1% R4 B 2 2816 97[8,
9] RUERENEAFESRERAA BT ETH (A 2010 417 0.03%
TH2 2017 41 3.72% [10], (H5 EPRES B FE8RZFAH LK
MR ARABIRE R 2 —. toh, TR E. SR
JE FERAE B AR R A R 3 AR IR 29 LTx J7 R — 8
OE[11]. PRI, ORI RS R, A TR A
RIBHZHE) LTx BAIRIT 7 M@ B 7
n, MYEIFRE 74T, A TR, IBERAT
o Rl LT AR E BN IO ERE i F A s

BHEAPEE[12], RO gr AT SO A am A R A
AT AN, H TR ThRelk ARG, kT
WIS AN STIRGSHIRT B AR FC, S AT SR . ASSC
HUWE T LS« S R AN R R FUYIZE T R S iR AN
WiF, 9 ELSD T4 T AR E Ay r e it 5.

2 TEHMR B 5T BRI

TR — R EA BIRE HIM DR 1055 2
RE 2 O, ks 32 2245 ARG T4 g Cembryonic stem
cells, ESCs), £ #8175 T4l ffl Cinduced pluripotent stem,
iPS) AR T-401  (somatic stem cells, SSCs)  [13].
%F SSCs XfLt ESCs #l iPS Zy3kHL. B4+, 5K
TG AU AV S50 R [14], BN 24 T T
ESLD FERfANIm R FC IR R, 5] - i 18] 78 o -4
( bone marrow-derived mesenchymal stem cells,
suMSCs) J& T HifA SSCs.

2.1 guMSCs I PRI IT R A T e Kot 1]
FB- 5 I 1

smMSCs EIE T HIINZE, 2F 2K E 1 14
M, AFLET B LT P I AR I 20 P R Y A0 P
LRI T )5 A 2 M s . BRI
Bk, HEARBR RS FEMMZ 0B RE . suMSCs J2& 2%
ARIVEN AT AIE R 5T FH LAVG ST ESLD AHXTALZ 1)
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T-AHMIBF[15] o SRTIIG R T8 s, AR smMSCs V597
A UANFFEE 3% ESLD AFIhAE, HIBIT RS ER
55, JRHEW TSR, HEHLEATE . KREAR
FERBFNIG PRI AR, VR TT RORA TR E MARIE T A 2
smMSCs [1 5 5 14 Fr £ [16]

FIT R 57 J0 P DB A% 2 A 8 S R — st AR IR
Al DA 2 AN AR AR R SR A s [17]. 41 A
JRRE SUAR T VR G A4 RURE A A A7 E A [R] Th e AR 1 S 4
ME[18], FE NRA T FEMINAER . wMSCs 5
VT E W] AR RN guMSCs GF & “EE TN
oSN SRR ZMHBEEUELZMH.
smMSCs 2540 MLy 7 VR A 4 T @ fE AR AR5 (35
7)) PR R TR R RN RN <R 5. Rt e,
AL TR SZ IR BT R R oM S N AR AR, RILMAZE
S, XM RN AMEA R 2 M AR FF A AL T smMMSCs
ST S5 L © semMSCs )5 I AT DAZE L JF AR R
TSR, a0, WEEERTFRM sMMSCs 235 K/
AN—HR AR, 328 2 BUA AR 44 R 1N
PR AN A 55 KT - B Al iR [21] . A2K gmuMSCs
(P R ERE R Blhring 576 2003 4F 14 YRE
[19], 2017 “F4% 36 H A= 455X Caplan ##% £ dn 44 [20] -
2001 4F Prockop fF 5t HIBA[22) MIEEAS 25 1 JE A 5 7R TR
/IMRTE eMSCs 7324y F IR BEHTE RS, RIFE st 5l
| Y, Tkt 98 KT B ROIR smMSCs B e 4 o2,
B RS ER 1Y, $R, AFEELE suMSCs AT RS AN
DhReRrth s A 7 RB 2 A 0%, BT iR 1
smMSCs H1 D He 5ot PR o

2.2 guMSCs 53 i BE4E P AR AE B TR IR SR
15 NG2 KA ILHE
2013 424 [H Connor B 7t A A TE A2 guMSCs H1 &

WY —MpREMAERR 2 PTJE (neuro-glial antigen 2,
NG2) {lEE4HHE (side population, SP) [23]. NG2 T

ORI T4 5 4 2R RS 5 1) O SR e

JF o — R M ZE 248 (central nervous system, CNS)
T4 d bR B [24]. WEFC BN, EWMALUENZ
PE HE AT AR £ [Zhang et al 2013]. Connor
SR B pOCRE [ I TEAR BN Ki-67 A 2U4H A
R RIL, FIE NG2 BHPERMIEELH (NG2'/SP) #H
XFSEA guMSCs R 14 [23] o AR L& A= WAt 7 i
AN NG2 BHYET- 40 M W25 2 f B 2 38 K TR %
smMSCs [Lai et al 2021]FATTHEMN], guMSCs = i ~F- 5 K
P15 NG2 PBHYER A M A v Re 2 JE Y, 5
Prockop #iff 5T B BA[22] W s B B AN, B RHR AT

2.3 M smMSCs )i B4E 4y B 4lifk,
NG2 RE WM HTHEAR

BT 06 BRF S 5T gmMSCs BE AR 4li4k NG2°/SP 51,
ATV FC A BN A T —Fh B B 3 RR PR 5 A
A (Percoll-Plate-Wait procedure) [25], M\ 75 (5
Y. ANZ) emuMSCs R BF A B4tk T NG2°/SP
TR (AT 4N NG2'[guMSCs) (I 1)
A e R R, aib 5 1) NG2 /gmMSCs T HERR
# 15 puMSCs 5545 &% CD73. CD90. CD105

(>95%) . CD45 (<2%) 4, NG2 i Jf 3% F =ik >95%
(AR RRMEAR  RRZITIER &SN W
BEMERAMKI, NRMAIE suMSCs 41k 1)
NG2'/guMSCs (2, /) /& guMSCs F )i A A )
SO (AL, B2, RED , HERKTREY
Mo ik, B2, AED o SRAGRET R R S
P, KIbRiC Ki-67 2 & 52 T2E5 4 guMSCs (AR
RBEWEIE , #—PIIR suMSCs H 158 KR
15 NG2 PR ()40 BT A T RE 2 AR . 3 BAFRAT T
AL NG2'/guMSCs FISE A guMSCs 73 A S A AR
45 sh A R 34T VR 9T R B, NG2'/gyMSCs X Et
smMSCs R EE I DIREIL S CHAR R REIR) , $R
NG2*/gmMSCs #2 T+ sMMSCs ¥J7 EDLS TRk (1) 7l g 14 .

Step1 -
ﬁ‘ s BmMSCsE 1)

¥a. —NG2+cells,

Porcoll-plate-wait-procedure

Step2

Passéiges
Purified

— 4 —

MSCs (heterogeneity)

NG2/BmMSCs

JEBING2+/8MMSCs4lift, 7512
1 JRAIJTE5 B NG2tgMSCs TV B T4 i fs
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human BMMSS

NG2+/ BMMSC

mouse BMMSCs
TS o R

B 2 JET/NEA AT NG2* gMSCs 7 T4 i T 74 45 1E

HTA7AE suMSCs i ME T 2R IRIG T AT E »
NG2"*/guMSCs 2 8 5 7 0 FE O 404k 7592 A SE R 78 A0
Il RS RO T R B . A NG2'/guMSCs
AT e 2 BCR R 40 Pt P S R EH 2R TR I R A A )
PR T smMSCs ()35 B R 140

3 4L B AT ST 3 4 T
FFEBAHERSBE BRI

YA TR &R AE 1987 4F 25 F R4S B L2 B
Langer AT e 2 K22 R B Vacanti 55 5 € XL
[26], AfRiEH Al TREZEESEAR, 2lidEHn
(AR BRI e A = 7 50, BEARRF KA T E AN
AL AR T WIS I ae A BRI T)
— L RH27], HAZ O R R R 2 SR 7 e 4
Ji RN A=W R R = 4E (three dimension, 3D) %]
HAK[28], LRSS EAH AR e EBE . Hl T4
i 5204 TREATER R IR, O RCh F AR I 2 T
O WNAFEEZF TR, WM. Oy EAEY T
FEAL A LA B 7 g 7 — e MR, ol
TE R FH SEPR A8 B 1 35 152 R - 10 40 i e/ P 40 i A S5 ek Ay
BEMASE REANEMINAL TREFANEE . IR
SEMIS TG TR o A4 L ST BUIR A
RILT LAREET 8.

3.1 BuEM T4 MEREE 4 ik 5
MM X RHATREFEEBERE
3]
IR R4 AR L4 (Bile duct epithelial
cells, BECs) 4p{, se/HMiasE F 2Lz —, T

WAMBE 2%, BECs 5 BT S 501 3%-5%, IR T
STHUMAE P ) 5 — B B 46 [29] . ESLD BT AR AT S35

NRAE S AR AT, 0 HAZ 2 5 gt J AR R 2 A A R 7
AU I P —TE . S E B E R EAEN
FhFeip. Wi iEon, BECs i NFEARF 140, 15
BT HARSMNETERE 155, A 53R, MEURMIEH
TAME30], Jvit, A% EEFETAMRIE) BECs
B ARl - BECs FHAIE T bR ic 4% 9 2 B £ £ 11 ( Cytokeratin,
CKDO HaILF4EEE AR IR, MARZ . A 2. R
HLURIEA R R M E B N EE (Keratin) 45
A (Desmin) R JELF4ERREEE (Glial fibrillary
acidic protein) . JWIEA4EERH (Vimentin) . #H&4F
223 1 (Neurofilament protein) A £Fik (lamin) 5
F. CK FFERERPEHLL T BN -2 Fhrid
Y, Wltntn CK19. CK7. CK18 %[31].

smMSCs J& H BN 2 W 4 21 TR 3 AR M 1~ 4
Ji, EFEHAE BECs B A5 3701k BECs 7T f%
2 RIE[32]. WHFTEATRMEM gMSCs B TR EA
&M, CAHIERAG AR L foltn, AATTS3R7E 1R 21
Br R R R A N & FR A1 (trophic factor, TF) 2175 TR
#4(Sodium valproate, VPA), 4o 4 K [X ¥ (hepatocyte
growth factor, HGF) . 4 i /2 6(1L-6) . Insulin growth
factor like-l C(IGF-1) %%[33, 34]; EiEFKX s TF A H
45U HGF 5 VPA, HGF 5 EGF 255Kl [ X &
P9, RILEIL suMSCs (1) BEC #1k 2R W] B2 TH[35],
KW smMSCs FEHRFE 2511 T 1) BECs 74k fg. SR iH)
B, HEMEMET smMSCs BEAL SRR AR, Wi ik
WA A /D TR EE 6 RN [H], X PP ECRIE I T IR
T i emMSCs ThREFN J FHLAE R A FH R B

P, MIZAER B M 15S sMMSCs 1]
BECs At BB Rl . 1wt smMSCs 5% & #iFL
T _EIEROFAE =R F) e85, ROUER R p
TEARSIA, HRik CK19 (IHEAbR &) FIHE
FEDR,  HRIA R A () G K 17 1207 b T 4 [35], M
smMSCs 7E & B #1355 T [7] BECs PRUidiFl & 24 7 b F it
T SCHGESE , [RGB B g R R A
Z IR TFREAZ BRI emMSCs, ATHE E AL R, i
] BECs J7 [a1 534k, 2 H a7 AT 35 Ik & A G
T5'F mMSCs [ BECs 431k J5 R T 7E[33, 34].

BATEIA— IO LU 5T s [36], AF A1 SR IR 1)
smMSCs X LU A S U5 1R T 40 i 7 R 4 TR 15 4
M4k BECs 7R3, 3Rl KIR 1) smMSCs 47 1512
R TRES BECs B ML A . N TUESEI A, IR
1145 NG2"/gmMSCs FI2 A guMSCs 43l 3L 85 77 5 45
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AR R AN R, BARPIFN T4 e s R L BECs
S RE T, AHTE 2 S R e 0 Ol G 0 G I 3 R OR
NG2"/guMSCs [ B RAR A, (X 1-2 /M, NG2/gmMSCs
AR A, MEARREF %KL EIR
(NG2/guMSCs, k) MGt (BECs, Jj
HEFD) (B 3A) , TAEMIER EI N guMSCs (R T,
Y 7 SO AR AL (& 3B) s M NG2/gyMSCs(NG2,
I8 B CK19 PN (8%ik, &) (K

3C, FEfh, Merged, T HEH OB E LT yMSCs (CD90,

2It0) (& 3D, 5, Merged) (MAKEEIE) . 1
KRB WEIAEH NG2/guMSCs I H L4558, HAL
HI T 5 cEBPS/IL-6 i % AH 55 [36] -

R R R R, NG2/guMSCs 1£4 BEMs #i
R Ph 48 o 10 I8 542 52 B i mT R e X EE guMISCs
AR 34

>K19 NG2 DAPI 19 CD90 DAPI

3 NG2"/gyMSCs T HET-ANAB HIIEE L 741 (BECs) LA

3.2 FrEEW BLAMAT A IR B S T 52
REWBREEXRSIARTENE
4

FFIMLSE N B2 4R Cliver sinusoidal endothelial cells,
LSECs) ERFHEAs B 10— R B4 Mz —, WSS
Chepatic sinusoid) o Il 3278 —FPRek I B4 1L
AL Z TR IR (FRSZJHFR, Disse f8) , 1%
PERR, HOFR AT I 5% P 57 41 Cliver sinusoidal endothelial
cells, LSECs) [45]. SEMEFRA seisii, AR T4
i Qi) AT PRAc . I SE P BE N B2
ZHif Cendothelial cells, ECs) #Ji%. ECs B4 ECs /&
SYARLERG . FF Bl SRS, SRS E AR — i
SERRE ) E AR, RITERMES RS, B
WY B & /D U . BEFL RN, ECs HIFHF-4 s

http://www.medresfront.com

ORI T4 5 4 2R RS 5 1) O SR e

S A H R T AR &, 1] ECs J2 M Rix — i3
HIo<82[37], M H BTN, smuMSCs sZHZ TP ICH:
SE MR TAER AT SRR A R HMRIR, SfEZHZR
TR M S R B 20 [38].

TEFE guMSCs 1E A4 At [a) 1A P 52 4 AT
1999 4F4¢ Zaia A 7T HIBN 5 IRARIE[39]. Zaia S5 H SH2
e FERTA I gmBSCs i 7 PEPUE endoglin (CD105)
£ ECs W53 A, B IXIER] sMMSCs 15 ECs M, 4%
25158 & B AIARSSNE o Bt e Bl SRR IE Y smMSCs
(1) ECs bt i Zl@ H o A IR FRIA ST Fhids o if
PN B2 A= K A7 (vascular endothelial growth factor, VEGF),
A AEKIR T (transforming growth factor-B, TGF-B1)
M&A A Il (Angiopoietins, Ang-11) , BGEE &FhdH &
SETTIESIN. smMSCs T8I [7] A R 4 RS GE AN 23 A A2 2 I
EIR, R smuMSCs 5 I K & FITE R [40]. SRTT
EAERRE, 124X ECs bk B N E L ik
TRAL, JEICXT BRI A 52 4 Ak Bt 47 PECAMICD3L.
CD34, 4 K132 5 K1 GATA-2/3, AC133/CD133
R AR S (A2 MG T4 R AR E) 2.
AR, CD34, CD31 F1vWi & H Fi % ECs %
RN NHIARICYI[41]; WIS FRH ) guMSCs AR ik
CD31 #1 CD34 [42].

A I WIS LUAF A4, 5 NG2'/guMSCs {E N
ECs Ff P24t T smMSCs ORI REMERI AT AT 1 . FRATIHE
WFFEH B SGIESE T gmMSCs i A3 iA CD31 fil CD34,
{EXFF NG2*/gmMSCs Xf CD31 B§ A #ik (>2.5) . T
AN A B TR FR 1A CD31 [52]FA THEN,
CD31 "l Re 5 I ECs /b i#hh %, R Lk
NG2'/gmuMSCs [FIAERGEATIFRATTHEN, NG2'/guMSCs 1]
REAE N R AR e XFuk, BRATIM T — Xt Lhsias
WFFT. MRAMES, BATKANIE S 3 SN VEGF 4 A145:
FEIALREFE, KI NG2'/[guMSCs (NG2 £iff) [1] ECs

(VWL aaktt, 2L 0AFT SR ECs) bR (B 4A)
B 50T guMSCs(CD90 £ t4) (] 4B), NG2'/gyMSCs
AP EMME LR (B 4A, FHERE) AT
smMSCs 271 (RIARRFREAE) o A P SEie R AL 22 i)
FS TR L S A i AR L A R TRA T R I,
4 JAJGE ORI I, I 3] 34k ik CD31,
CD34, fll VW ] ECs.1H 5 guMSCs 1t , NG2*/5MSCs
BB, EIENR, FATFERF IR RS 2
TAEATFFAE R4 ¥4 HGF. TGF-a. IL-6. VEGF
& (HARAEREI , $nMF LS E E ] e
AT AR AR T JE B T A 43, 44].
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X B SIS FHE N NG2*/gmBSCs 1E LT smBSCs
B ECs B S A1 41 B 78 520 o A =2 28 =504 B I
FEMEREA, BEE T HEIRRSLIG IR

BMMSCs

NG2+BMMSCs

4 NG2"[gyMSCs IV FE4H A ] 1 P9 B2 40 il (ECs) i34

4 AT SCRRE R TRE T <82 1)
RERIX 5K

Wi MBI 228 (decellularized liver scaffold, DLS)
TR, e, B VR0 R AR AT e

MIAE B SRAG ) —Fh AV S AR, HET, DLS CRN
HL THEE AL FAZ LT, BA R
WA [45, 46]. S5 AN TAHBBAEYM RIS REWE
R, HOAWBE. RO ZEESAH, DLS RpsgirfriE
TRTRER) EEAM AL Cextracellular matrix, ECM)
By, WARLFORAE 7 I IKE Gk, 6 H R IR B2 E
SR A AR KA B, R F A A Ak
TN RIS B R T EE AW . 5
4b, DLS HAMKAE iR md SRS, 2
JHF I P A B AR A A R [4T] . AR B AT SR AR T FE
FHFAZ OBl AR i 40 M AL P A A AL B R, L SR 2 )
i 2n itk DLS F1F4ufafe 1 4H e 3D K FRik R
FIERHR TR (- 5) , MRS T LIE
— B PR A G R AR A
HIETHRE, WTERNFAEIAYTT ESLD [48], /&SR
MR TR AL, CANSHEETIREEN
T IEHAR[49]. DLS 43 A4 FEUER (normal) Ji DLS
(nDLS) F53 /e 2L (regeneration) /i DLS
(rDLS) [50]. A#B%r5k nDLS. rDLS 7EFTF4ZH .72
BF 5877 T AT 25 F0 S I D R AH B e A T 1 s o

L an L g Ak

4.1 nDLS 2023 T2 o048 v - 2k IffL.
NDLS &l b b3 v 75 o0t 56 B JHF Uk 28 B k47
I 4 0 Ak B R A () AR DS BR A RL, 2 H TSR S
PAZ G R IDEA PR T SCHER BL. nDLS FH T~ 2 4k &
Pl MR A TRERFHLUR R T 22E UYGUN #F5T
BN [51]- 2010 4F UYGUN &5 & 0K F4H AL 1Y) nDLS
BT KRN, BABEYAEE 8 /N, {Hik
T TS T 51 UER, 4R T A BT S AR AR 4H
LTS RIGIT IR, WOk TARZHE ST,
i, BAO [52]F1FRA 15256 % [53-55] [2015; 1x 2018)4%:

Pl 5 It 200 0 FHF S 5 P 4 0 A 2 23 R JH A 85 A S SR

JE ¥ ALY nDLS FEATISEZE 90%AFTII K. 71
BARN, 72 DI ERED RSN, JERIEH DR
FHR R H AR A

R GE IR S0 R LT B JE RS . 5 S B
ZEA1E (Small-for-size Syndrome, SFSS) [56], —#f
ot BN I D Re A 2R RIL G, AT LLd e koA i
I SE P I AR [57]. SR1M, J& nDLS PY#&E LA i
FI, e B AEY) e 1 A 00 1 1 OB ]
BN H BT AR TR A2 I a0 N B A 4658, 59].
JHZAK[60]. B2 [61] 55 = il fif Ut nDLD &k IfiL 7] 7,
BT AR IAF L o Mk fe
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22 BIET S ZORWIIR T 5 H A TREE R 1 5%

4.2 LAk nDLS STERFHERR AR LRk IfL 7] A
xRz —

SCRP RIS AT LLSGE H AR A2 BRI
AR MR BIE. A RKER, 245
TREREF IR R . IRIEAZ nDLS WA 1HE
I, nDLS o5 3 AT gE S H ECM AT AE T-F BUIR
A" SRS ERAEE, R R 4L R nDLS
FHSERIGRA, SRZhpmtt, B s,
el ML E RS (R M . SRRESEIETE . AF
RERMIhRE . N TR —Hbr, FAIMM T V2T

RRHeAT 15%~30% I HPIBR A (partial hepatectomy,
PHX) , 1-5 KJo5 PRyt S -4 B AT 28
FH TS 20 AR A ORJG 15 8], Mok 2:40
WA SR (rDLS) . #F9T27R, 5 nDLS/ECM XfEt
DLS/ECM 1 HA4% SVE I B AR oA A0 22 g 2B i 75 40
MAF40 HGF. TGF-a. IL-6. EGF. ALR. VEGF %,
HENE, DLSIECM $Hitn R M. SLinhRATR
IR LT AN 2238 i 2 I & i A A FE (SO.%, K
6A) ) FlMEE (AU, K 6B) K3, rDLS/ECM (4L
2%) [k nDLS/ECM (FAZR) HA I 1 /A S AR if it
B, RO DLS/ECM MBI - RARPUEHE i

5, WER TR A BRI, R o BT, XA AMNAE A S i [62], T BAEH
SYIFECFE A (regeneration) FFMGZBAR AL, Hibzbd  MEOFESMRF AU BA SN A E
A ®i_ms &
o - a m]::'fs b
@A 0 P w0
g” "/\’V‘A““/"\/\’V\WM‘I\ g )
2 20
*: 7 s W s " s
—ois C
R 65 min 80 o —*rDLS -
70 ~=~nDLS
- .
ar 8| w0
o S| 20 i\.’/‘.
(TN SRS SO L S IS Ot ol . : ,
‘: 73 sccond 30 min 45 min 65 min
a. ?n‘:
B o 30 min o
150 140
120
= 8
2. 2
= Zn
g o 2 i
I = ,,
g {
R R B %
. N — -

K6 2Bk B UEH A AR AT S22 (rDLS) X b M A ML S48 (nDLS) I ifi-ThRE AR f g (A Ay i S b A0 K i )

4.3 F>CARKIBARALEAR

ot 40 B B =2 ZR G 4 B AL 2 2 R TR AR 2 i Il
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ESLD: end-stage liver disease, 2K AT

ALF: actue liver failure, 21305

DLC: decompensated liver cirrhosis, <& g
1t

HBV: hepatitis B virus, 2.7 4 5% 5%

LTx: liver transplantation, fF#4

ESCs: embryonic stem cells, &4

iPS: induced pluripotent stem, £ f&i%ST-41f

SSCs: somatic stem cells, & T4 i

smMSCs: bone marrow-derived mesenchymal stem
cells, - ##[A] 78 5T 44l

SP: side population, fUJEE4H Y

CNS: central nervous system, FHHX#IZE R4t

NG2'/SP: neuro-glial antigen 2-expressing cells in
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side population, UI#4HAE+ NG2 BH 1440
NG2'/gmMSCs: guMSCs H 7 17 A T4 g
BECs: Bile duct epithelial cells, JH% - 5 21
LSECs: liver sinusoidal endothelial cells, AF32p iz

D
ECs: endothelial cells, P4 5z 2l
VEGF: vascular endothelial growth factor, L 4 J

A KT
TGF-B1: transforming growth factor-B, # b4 K K+
Ang-11: Angiopoietins-I1, I 4% Z |
PECAM: Platelet endothelial cell

molecule, IfiL% A B2 A HLRS B 73+
DLS: decellularized liver scaffold, [l i T 52 42
ECM: extracellular matrix, 2 4h5E 5
nDLS: 1E# 8i4:/H DLS
rDLS: A HI#R 7 DLS
SFSS: Small-for-size Syndrome, /MF4EEIE
PHx: partial hepatectomy, AR
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