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Prospect and advances in liver stem cells
Wang Nan" 2, Zou Wei?, Liu Peng’, Cui Zhan-feng®O, Liu Jing'

Abstract

BACKGROUND: The treatment of end-stage liver disease with liver stem cells transplantation has raised the concern in recent
years. However, the clinical application is restricted by some technical problems, such as cell shortage, cell dispersion and loss
and low differentiation rate after transplation, which will be solved effectively with rapid development of liver stem cells tissue
engineering technology.

OBJECTIVE: To summarize the progress of liver stem cell tissue engineering and outlook the prospect application.

METHODS: We searched for the related articles in PubMed published from January 1999 and December 2010. The key words
were “liver stem cell tissue engineering, three dimensional culture, biodegradable materials, bioreactor” in English. Totally 241
articles were selected primarily, and finally 43 articles met the inclusive requirement.

RESULTS AND CONCLUSION: Three-dimensional culture of cells is proved to be an effective means of cell proliferation in vitro,
which will solve liver stem cells shortage in liver tissue engineering. There are big differences in proliferation efficiency and
transplantation effect when the different scaffold materials and reactors are used. Therefore it is a crucial technical problem to
establish the ideal proliferation conditions of liver stem cells, improve the biocompatibility of scaffold and promote the efficiency of
transplantation. Further studies should be done to study the construction of scaffold materials and application of reactors for liver
stem cells in the future.

Wang N, Zou W, Liu P, Cui ZF, Liu J. Prospect and advances in liver stem cells.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(6):
1119-1124. [http://www.crter.cn  http://en.zglckf.com]
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b 3 ABFEATIET @i, TR X R A
Fak M) BB
21 FBETFAERE  ATRET 40 K AR4FA4E =T A
BAEA T E: —RBARE e A, BTl
Rémfie, BP T @) R tafefe e mig i, —&
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B RET 2 iR BAT e A e fe F1, N T AT

JIE 28 47 TAZ B R 69 T %
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FFmfe e RINIE ik &, FEIP46 T IEfe T el
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T tm AL B A B o AT & W) Ao B BT dm BT o
Hhk, BRI EARE T,
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K % B R HINA AR BET fm & A T 4K
e (Herring £)R®, A votiatk, #i
fiE o) A Fmo ] et 8] AR 6 — AN LU AR 45 2k 04 R )4
B, EFIES EZ ARSI 40 I 5% (49
FEOLT, —RFREfa i ST VA F & . 374,
XERNAA DI A R, ARFEERINA
oot Bl BARARER D~ . 3G 74 75 BK 04 ta IR BRAK .
Xk mIOAZ R AR K, oAz B R P A A, 4K
A FF 9P B # 4m i (hepatic oval cell, HOC).
KB 3G 74 64 97 R 4m B35 AT S5 R @ /) et o
RiE45, oeh keI mie, 155 48 EA
B, HLE A, 97 B A4 T vAd feg B e
Jasit, A5RNRE TR, B aTANE®
KAy, ATIP BT 4m Bt 2 AR T 4L 47 7 44 AT BiE
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R mESFFAFEY OV-6. CK19 £ R A Mfa
TERTERAL, RE AR K BT A
L P & LK F OV-6. CK19 Fa 21 i, iy 33 2k 2
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FEFFRMTFHAE: e AE AR e 245 B8 —
F AT BET e BT tmpe e by T emhte, £2 045
FERS T tmpe, AT e,

P& 6 T 4m 6,0 R R 22 R S MR T 0 AR R RS
LR IRBIEIETT B RIRAIEIG LR . AT HAA 209
FEfG, MEfaT e ot i, Mok, i i
TR AT IS, A AR L4l MR
KT fmle, HoaoteseAnst Bk, ER5HHEFEEE6
R mIE, T AR THRALLRIEEE. F
Bf A& T BERG T tn et b fa a9 4 29, Bk, mAkT4a
JoRAMBAR I T e, B £ E P AT ALK
¥ 4m j%. (bone marrow mesenchymal stem cells,
BMSCs) #= fig 7 2 /& T 4m Jiz (adipose derived stem
cells, ADSCs).

BMSCs A 5% K #9385 4E A= % wyoibihgt, H
BAMHAE, 2aothg, ETIRARELEEXRAE,
CRAMTIE, THOERRGERLTRAGKER, &
FOIERAEmL. Nk @i, ERmit. EXmi.
WAk @l B tmlies. RE Rk gmie. i pLsafe., 2
F At oA BMSCs 5t e #t. A R kR T I E
#9 BMSCs T #MA BRI, @) kR T M IE &R Iz &
ty R Fatmlit A, ADSCs A 72 T B8 4R 47 44 s i 7%
KRG F, hBA 5 BMSCs a4ty kB fesh fesh, &
EAATHE: OF % aokitee, TAd-FoUuRiE
Wy B BB AILA iR, QK5 HRAT, TS
BAKIC, 3T EHGE . ORGELEMLES S, OLA
FARBBORIER . OF AR 69 2B HEF FIA). ©
FEFATER S FE W Fad 3 phoh, SRR BT TARE K L
BHAF1E, 42+, 5 BMSCs A9kk, ADSCs 3574
R RE MR SF 5 @A 248 F BMSCs, AT A
B —Fp ey A AR F el e & BT AR S
G EER—FTHE, SFEFFTELTT R
#H, BFEERKE R TAHBIE,

22 ETHAREATENERFER  =Z4E55%F HIET
WMLk RAR, MATBEAL TREEZRFTHEY @
Jo, ZtEIFFRE B B ARIATIA G RINY 3 F .

RS AR L2 HIRREG . R EG . BT,
EA S A TR THILS M ik i tm RS A
JRTTATS A Z 0 X R 4EHM, mREARIE IR E,
TR SRS, AP IR A 0 LE LR LA A TR MAZ 5
T BRI AREED G A IRIAAE S TR A
ag e A, AT AR AR, FERE 20 IS IR xR 4 5 5
APaas 2R b TG EET AN m
faz & HVER B RILIEA L RAMH ., ek B m
FARME, mAed & d k44 m-FoK, B ming
Sk BB KRR 0w AL, B FHRIEBHA
Tk Rt min 2 10 . el AR MR A% %
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. M F i ERFRIRAMRBEK, HhAFFM
F R kbt X mIeIE I 2 %0, RRAEDKE ik, FA
% ta I (Hep G2 AT T A ) 7T It L R 2k CLl3%
o, BREU, @RERBER P A KR, @ EEH
R, SR 5 AMAE. KEARABICE A & F BT
.. Bokhari SR | —Fb 0 £ 22, AIMAR LA 091
TR s A KE AR, 1Eminfe—Fr FHTAR
Aafet KIS Z IR F AR, ERIETmIOEMN
5 bk e Atk R 64 e R o AL, SRAR LA LA A A R
BAERIRAY B0 AR T @i, def) BitFE LD
Bl BIEFAPEE RGN AT mie, 5RiEimy
¥ at RAL M OARILER, 355k 144 h BEHtH XA MR K
Ry 3oy mie sk & 235 srmey 1.73 1%, 5+ MSCs 49 &
RAFAEREM, it S KRR DRI A MR B
3+ % BMSCs #4T =% sh A3k, 7dETH ¥ 16 1%,
e RHFrmILE CD29", CD44", CD45, ki
MSCs 9 & &, FEAEBRE . RIKF ARG % &
tese HUO 4o g & Chen "B+, B¥LIAK
HUALY 38 )5 #) MSCs T AL A s B 4l AR tafit.
RGeS, Be 9B deiF I S e ot AR IE RN,
FIR ARG A B EATHWATE, iy —k
Fb Bty L. Bk, = 4fIEHREARTAARIME
Phgm R 18] A8 AR R A tm el R ARERSL A AR ZAR A . AR
Pohom L A K BRI BB A 3R gk 3R T A VA BAR gm0 1
I 3% 7 @ B A R H, B h it —F 5 A
LH4R TAZ G ik M AL LR B R 2 F A

B AT & SRS AR £ I IET 0 Je 69 AR S 4
¥, (2ERIAE. AG R TERSEFW, &2F Mk
8 B AL sk R m ey Y8 6 T fe R AUt B A AL e e, BP
RIS KIAEY 5, REBA 5 R4TFmie R e a
R EH A % Gt REAIR ARG, ABRE
TEA BB ST R TR, XML AT
¥ 3T mie S AT LR 2|16 RE 57 69— N EZ 4847,
B bl MAEMZAT, ATH G T @i “F0n”
YR Fage ot &1,
221 X ZEMH FBALIEYR —ANBEZHaE
1 T ELL LR AE R ) 4 B0 2R

BRI AR 2% b ELRAMMA, VA sk
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A2 R, RATER. EREAIEAEE. AHA5HE
RAEMPH A =T 24 L, RETHAGH TR,
R, REmARE, B, KRR, At
B 6 K Fe KM R R T AR AR E G R
MEAEAM, B AT A AR 4G A A K BT &
H kW fg At A S AE A SRR AT AT, AE AR 6
#e R, MEMESME, FHRAETFTEGI9%
BPOPU ok A RR AR A KRR AR A AR
At Fe S A, Tt R AR A ARG 7T IR A M A BT
T RAGLLR TAAL LR G RA YR ZAEw AL, FT
20 4R TAZ X R FTAE R R AR A AR AeH, RARIEM
WA F M, Rt sans i
8, MM —A % BER . S EALE A MAFR AWK,

o FAFLE LR Rt sk a2, et Atbhed h kbt
EZREFULAERS S, MA@t AR EANE
W& BRI A B R B3, AT IR, 4EA
R AR O ITAT AW 69 A WAL, AR R AR IARR T
Be A A e T AR I ety REER &, ot
FOR IR, tmfaAE 5. AREASE L Bk, ek BR4N.
RRAE. BB HHEEES. BiEEY. SWRRRY
RAREFAA FE R TIAAL A2, IRBREOZ—FT R
R MR, CETH. Kk, Mpfaiimg sy
ZAEAE, TOBR T @itRs . WA, BTt miet
¥ 38 54k Imamura P28z s - am AR IE 09 T R
EIENE| IR X AT Z e, St ARG ANLINE
A KA FAUE, ERETHAFELARFGE G~
A ERATBE B — AP O R R RS, EPERE AL
WRYHE, CAE@IF ST, E@R Sfetm
foAE 5 P RBETRAER . AN e fo I ek A
(CD44 #9)EARBRZM. EVRRGIEIIAE, TVA
B 7 WA AR, g B 3R R AR 0 T e e T
T 4m o691 O R BRIBR, ST OAMRBF mleE A AR A 4 ),
HE B &R R A M IR T RS, IR
—ANTF, FINAGELECEAZAMEM, Bith L
ROEMPAITA R K. HY. W, RRERBHRA
A MIA OB FRL R, w2 B, RRAE, EERA
Fo R IR . 2 FZ O RANLAFTNR T RBRMA
4, £E FDA A TFAFH4. LEEAMWAS
FE AT HepG2 fmfitdd 7 ¥ A ¥ Hfody 4k 09 4% 2 o 482,
TREAG A RAEM G, TEAFT HEL N-Tht
T oA LBALIT 2 6. RN G &G M CAGE R T
VA X AR BRI R REAT AL,

seoh, TH —HHE RIS T A= LR,
S REM RS EH RARRSW R Ao T 32 89
kR, GMP T B, A MAaEBT A WIS, A
RIEAY G LR AN R 3, FoMm vk
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fift. BATIRE LY AT IR IR o dh @35 T SLER(PLA),
% -L- 3L 8 (PLLA), # # X 8 (PGA), R & Bf,
Polyfumarates (PF), polyorthoesters, polycaprolactones
(PCL)Fn 5 2% B 12520,

PLA 2% FDA Hof 6948 ) 2T A F ARG ¥T I fi#
KoMtz —. PLA EAKRARBSHIRLZHZ CO;,
Fa Hy,O, F 18] = 4 LB RAR ) B w ARS8 =4, T
SETERETRE, REHMHF AW R FT R
Kbk, {22 PLA @AM £, BKRHEGER, BiEk
AR, EARARIAER DI KK EFIRE A
JE, Bt, PLABE RERAEALALE T2 X E A2
ARG kR, SHMERMER, RAEAKXR
RENTRAARIAME PLA HRR LM HAK, &
SRR AR At ST RE. T RES>H
FFB, RBET AER A6 B 49,

¥ a-# LBt PGA 4= PLLA 48 B B ILER T
B2 B4 (poly latic-co-glycolic acid, PLGA), Jfif it & 48
A& L-, D-3k DL-% A% k449 PLDLA, =T#8 T4+
BF R0 K ABHEED, AR ILBR X RIRME R
RAGHFanie, =T =42 B4 & &8t ZFme, 5 —
MR KIEZQREMFHAREAB, W28 FTHAXE
MBAWIREHTTL, WAL SR, SEAG R Aos
Mg RSP, AR AT it EILR AR L2 F
sm o J S RIS,

Gelain P24/ #i 04 F & R B Bk B —Fb

A= “BFR”, FaltBaRt HFLR LA
XK. BRI N, XA B FRY AR AT
H F 3 A M ERAY . Bokhari FPar4) k=4 %
FURR T R, A A IR IE I AT R 45 M Fe
AEE AR B KA KB IE a0 A AR, AR B AF
HFo ) B4 69 Atelocollagen % 424 A43E 3k 44 5 Lm g,
T TTHBh 6 SILLRLR, oo 6L 8-a 4 L dm B e TS A,
IR, WML Ry Ee) Lmbmd, AREE
TS ILLR L6 4% 5.
222 AMREHE BEEXETHEOF T @efFo
ZROAEMEIEMA, RERT F—F. EfT@mielik
AXTF 1 mmP i, do o dn i ag 4k IR, RS R HE S,
N ik AT, Bk, SFL B TAERAE =% A
ST mieE 675k, ZRIBARREEMGIE R —HZ
FF B 4 L4042 BF SO AR SR A0 0 B RV RR. ) ) 4 AR 4k
JiX T @A R IAE, BRAFT —E. B AR ARSI
ik ARt A BN BRI A4 41 T A2 A 0O,

AW B BR—AHA LG, HENTFELE NS
RMAT RO, FEMBANR, BRREAS, R
SARIIRI T, VAR VA BN SRR b 38 BB Y,
—F I RATE RN, 7 —F @mERRET D
(FLBR . RE) R LR IR LY, R RE BRI
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KR T, BRI SR I R B, @R
RE, TAMET R A ARBE T G w8 6 5 &
H ik, bm L) F 2R 45 MR AR VA BORAR 2 A 8 3T h 2
18] 35 B P, Ak 4w IS AR ST AS 4G A R IREE 3 7
1%, BATEEF K. RBRLBAE 6 = Y A R
K, LB 1, ZAGR—/RER 96 JU et
X, AL RAIGE T R AT TR, BR
JI 3R R =T BRI A AT RHRIE, T AR TR
oI BAT AT I BLC A ARAE R L, HEd CO,,
ENEAA, THATF 37 CoymipIzismt . HRIERH
R E W 2 BAHT AR S m e e M, FAHE % sLkA
F) T b AR RR ARSI M, A o A RAR AL B
JIR R, BEIRRMEIR B ST AN L ) o o dm e
ENE R ARA, B ELHERRE A CO,, BRI
Ramfpd ¥ smiey s %, AT —FATET @R
IAMRERT A,

1 A N AR s R (7% 1 Biomed Microdevices
2006;8:331-340)

E T b5, FmeTvAEA 4R T 5 KI5
&, SHRFm@i e F p-450 AT IR = 4 4o & B G il ty
he., RERNABIEAMR N BZEIES, SELBT
A2 AT IR AR B ) T 69 R S A 2R A S M B A T AT
% [34, 36-37] i
2.3 HETARBEENEENERSR  FETHARTR
BYBAEEYMRNBATRNESHE FFEAG T @R
J&, WA mRAS e AL, ST AL, miRAd
HE 54T, TRIMAFRARAANEE TR BTl
JRIRIE £ Z KR TTBRAT N AR A A AR 1R, (2184
IV R S BB AR R GG R, it it A fid by
R mEEF, TERBIFG TR AL, KFELRKY
AR, Bk, FFET@RBEAAKRA, @150 —RK
5] R oA 2 AT BOE AL

ZANBT RERINT T mieey 7 ks 2 =4
Bk, mEAETR R RAAK, BrR—Am@it- L
RE o, BEINLAREIRDH, SEEK. FHAR
IRFRFIEHEP e X T 1mm®, i
RN, MR, REEKIMETSELGE——
A W, B RRAERE N ATEIR, h R E A
Fa B A, RA WAL E TR T 5 T g ffIRiE4:
ek, 1338 TR, AR mAtRE . F bR
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& BRI TAZ4G EAL” X — %34, Mooney 1%
BT EAR AR 1 mm 89 % 3L PLGA B4 X 2k,
AR, 1 BAERAA RKENLmbd kA, JLRE
MK, kA Fofi gt irmins% . Aoki £ ha
U R TR M R AT et e i A, AT iR
FHLT M, 7677 1 By3fk i iR 09 BT 2 G632 98 /N K.
I Rt BAT Z KT 1F 2 I 4], 4 B e fk 4 R AR B 3| B
FAKF, AFIEAAR B B B EF KR, Ajioka 14
a7 o R A KE TR @IS R A H
Cytodex 3 —RIHAKRMAE, 2 BlEIM. FInHth
HPBITRBLAIR G F LT, WAREK, FIRAMLEAFIRR
EE, FILAAA B LI AL, PRIEASHT 400G
Wi, WE, BRI AR Rk nE RN KA KA
F 69 B AT 4 e tm S AR 69 R R R A AN KR
MRz, A& —s% 5RFEtaEAE. 3 BB R, A 4TI
KB FRARKLR R ME TR, 5 XRAF AT
MARE. Kedem FWUs s Blns kLA K
B F o9 ik kB 3k X RAANITT, KINAE R B Fm
AR B KT, MAM@ILS, G880 SACRAT
e bl T ARARIE A&

EE R m R AR LR WERSE, AT a e
IRYREERDARITRGETFRT A2, ik
T o koA = eid ey oy XY 3, MR TH
JEF fm ek R B AT L4 BIAT i Z AT
AKX, B —m T R4EH, KshTdidF RES
7 XIGFAFIET tm e B A % 2 W B s M R AR B s ke i, &
ZR AT A B 18] RT M RR, ) B 4l IR AE AR ) R AL
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