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BE T alenAis ERal oA Abie B RR G mIE, 487 RE A& mILRE 40 &
SACH A F T A ANSBA TRF RN, FT A RBICASILIE FT TR 091842, Ad AR
ALBMARGBEZ—, FRTEFRFRUEIPE @A, AT, FHRT et b m kT
OIS AL A AT e AR R R, AR A e, AT @eFe)s BEL, Admird. &

W FAFAEA IS AR A, Frd RAR T IO T IR R R 6 77 L M aT = 1E T RAZ.

X1

Bk AR AR, BT 40 i AT DUES R
EBRE, A HA R ZSRIF R A, nE e
1 I - 41 g (hematopoietic stem cells, HSCs). [f] 78
JET-40 il (mesenchymal stem cells)Fl 22 i HE Rl A4 A48 41
Hd(multipotent adult progenitor cells, MAPCs) /MY &g
&Mt A e, T BLREsr L A di . bRz g
JRL B 4 PR A P, B R e R R B U4,
TX RS A T2 MO ) 5 #8434k (transdifferentiation), A~
AR o 7 AN [R] R J2 48 B 1) A0 B2 Ak B ) H A B 2
HUSHME, 1 BRI R 4 A AR VR YT T RE T TR
2, BET RPN HETR. B 0% IheE 3 v (i
JHRSRZE . A4 55 B ¥E 97 3 B T )R AL T #
T, AR AR S SRR ™ B A 2 RS R HE 5 2% i) 25 PR o)
TR FRIZNA, HamBsaantEmA
THAE AR 7 X, "TLAGRAE Lk ),
T 55 3 P 40 RS R A5 AR vk, R R AT 4 i
I3 A A TH A0 2 o R IX — 1) R A R AR .

1 BFEMT4Ra = AT AR 5 1L
1.1 GREZmAR

Y5407 e T SE oA A oy 2 BRI, AT
JHREREAS 43 B Hering /NE AL 40 B8 80E, BAT
HTTRKI A X 4R 404k, 3 sk I3 RRY %) fIH A 440
MRy ON B A0 M, pl T A TR K R B A S
B4 SCERARY), MOURERGP R 4 M (ductular
oval cells). WFFVERH, OGN 408 25 0 i iE
RO H 40 B R 1 3 Ak v B, AN A% /N BRUTFF o 43 B 5
Fr (17 51 54 40 Ha., bTHET@@Mﬁ%T%%E@ﬁM/K
D4 e, K B0 [ 40 A% RN /DS BRL AR 0 T

AT AR, Btk BT AL ONIRI 40 M, RO AN

W, BT FES G I TSRS, AR N 434 ok JH 4
FOFIRRAE I R A futs!, 1 0, 7 FAH 8kFa/D R,
A1 59 [ 40 Jf HL A 18 &R0 3 O de AR 10
H AT — Mk, OF 40 e 2L RE 545 B 43 2 3R
B, ZFReE MR SR IE 5 I k45 59 [ 40 A
PR ARFE LR, B8 H%H N 3~6 F IR BsAE»
BT R or B — KA, SisbERE, Rl
B 7 X L 41 it i 2204 O [ 40 M 1Y) 53 58 T AR e )
A6, FFEA Ak A R 40 R0 AR A A0 1 v R
X 3K A 40 P A 5 A O [ 40 PR v A e A 25 A
e, EEK, BHE DRI, UF[E 40 AT
AedCVE T, MARHI A S, fEnatEd
e 2 5 IR0 R & a1 5 e,
1.2 FXBT4HAE

T 40 il (hepatoblast) & iR il & FHAAFAE T
A 7 — i L A R RN 4 B X ) 434k 9 R B T 4
B, CREEHMAEEALB)RFGEMA(AFP), {H
WA BT A e A R & B AR &Y. AR
KE R, Ko i 4 M A 2k 4 M broic
ST A R, DB A Rk CK19 F1 OV-6 %%
AR R bR, AR A, EHEk,
Xof 5 T 40 M TR 1 B S Th R AT T BUR AN BRI 5.
FIAR A MM IEAR, oTLANPHE 10.5~16.5 KK
AN A 23 R A A, X R R AR B
R BN, B4k T Rik ALB #il AFP 4F, i&
FiAk CD49f Fl CD29 % tH 4 fubr &, TMARIE
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i I 40 I TR CD45. TER119 Al c-Kit, B HAEN
E RN, ArRT I B BT AR, JFa ik
KT REVE (PSR AN M, PSR o AR Sh AR, 5
AR R, T A0 i 32k 40 i AR K R 7 52 44
c-Met f1 c-Kit4, Hrh c-Met 76/ AT K R E2EA R
S R AN A RIA, R H AT DU R
ANFEZP)CEFE NS BT B ) AN 3L F AR g s,
B, B HRIE AR R 4 R E OX 18 4 Al )
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(GFP) ¥4 LR /N B b 43 25 210 1) DIk 4 B A\ /s Bk
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IR/, s DIk 4 M A RGER 0 A A
WERE, Mok ok I 4 K 9 R L9 . 5 DIk T4
HUAH SR B A — PP AR N c-Met*CD49f+ove-Kit™
CD45 TER119 ZHififl, HORTEIX P40 i B 4 b #
L8 T RV RE M A 40 A, (H P 3 76 o AL RE
R g ik 2 —w ZzEnl, RILIETE 1A
JHF 40 o BSR4 0 B PR B ) LL S o8 B, —RFE S RAE
AP W, ALB F1 CK19 Kk FIFH R4 L, 17 c-Met*
CD49f*1ovc-Kit CD45 TER119™ 40 il 75 BAE R 57 21 K
Ja A4 I ALB 1 CK19 FKEPHME4I M. HEHAN,
AT DIk UMM &, c-Met*CD49f**¥¢c-Kit CD45"
TER119 4 o o] BEAR K T — 5 K 3 1) A JHF 40 o
BRI, MKE A )—F 5 c-Met*CD49fovc -
Kit CD45 TER119" AHAAI 5141 B 51 5 DIk B4
MISRABL, P AERE R 5 KA M%¢E] ALB F1 CK19 FH
PEAN M, X AAF AN Be R 23 R A (6] PR W o
LR, B4R RS EM AT IRER
A%, RF BT A ) 23 125 55 08 B AR D REIE A R IR
AW 5T .
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FUSEIG A AAUESE T, b A4 [F) R B & i

Mo 3] S i R BE R E B P, AR M U DY Sl A i
B, HHEHMES S, R 2- 4B IE %) (aminofluo-
rene, 2-AAF)HI A0 i 53 24 R 12 51 [ 40 A 1
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%13 RO Y kT L. thah, ¥
TRKESAES IV BHYE(DPPIV ) i B BE R A B
DPPIV FIMER A, 5244 KU 51 (50 40 A ] 46 ) 2]
DDPIV /55 Kk MHC Il K& L21-6
() Lewis BAFEAS24&, A1k L21-6 HLJR ) Brown-
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AR L21-6 HUIRFRIE FIASFKIE F 40 i 7] i B
B —SORRA bR A Mok T RRAY, i b — L n] R
oK 110G B 1) 1 A O M

TENFUVN R AT V2RI R I, A1
JHFJUE 248 P A Bt A T A S eh, 4R o BBl )
MORIE T E#E. HNGXT 6 048 T B Al i 34T
THIF, Hi2pleSatasime ars#, 4
WAL R R RS R, AR T A AT
YT WY Gt A BH 1 F 40 A2 Y Y 60 A4 BH 1 B
i, H Yy G R4 T 49%~43%, Y B2
R PHMERE S 0 0 s 4% ~38 %, $ios M IT4R
U Y YLt A BH 40 Mok R 1 55 M AR R B, T
B EETHA Y SRR A ok IE T B 555
T e, pthh, B LE SR B LB LR K A Bl B
FA(FAH /N RRABERY, Al B BEUE S B4 i 1 h
JF Ik ST IhEE . R FAH Y /N RRAC AR
= ) 4 B R Wt £ £ FR Il R LA 4 B R e s BR B
HIRR R N s R AE 0, RE S EITE:

AR =) AH 2K 245 2-nitro-4-trifluoro-methylbenzyol-1,

3-cyclohexanedione (NTBC){FA AT I 4&1F N A BEAFIE o
FIHZRE, SGHFERRB TR LT N e
HH SR B v P A P o I T4 B (c-kit"=" Thy'*¥Lin-Sca-
1B FAH /ANRA, SRR, BMEE LR
NTBC #MEHL R, 5H 30% 170 SR AL il 140
MG, B/ RAANRIE] T FAH IEH K
4020, A — L5t iE 8, B HGF 435
FRI /I BB B 1) 78 T4 L B A 3= 5 CCl, 45/ B
JRREAE 5, B8 3 (LT 40 P 7 FHE b mT A 4 40
i, & I 40 MO T R o21-24,
2.2 BHEE THARE MY 1LATLRERIAN &

B U T A0 AR A T AT S UL H 4 S R Ak 1
WMAEEAFD o FEAIWE TN, 1 R UR 1
2 0 2 A A4 3 1 T 40 o R 52 44 T A B g 5 7 AR R



o

JRAR T 20 1 T 0 L ) 1

805

[X 4% FAH** fll Fanconi anaemia group C & [X]{k [
(Fancc ") )/NR A #ER AN — R Z 4/ NE(FAH
Fancc**), {iHitZ: NTBC J&, fé/"4 FAH"*Fancc**
JRANMD, F¥ I L4 A N 28 AN 2 4R/, 1%
RN AR FAH  Rag " Fance**, 3N HJa
R = 25 2 /NP A AR ) R B, SR E @ ThRE
W40 B #R kU5 18, U %42 FAHY*Fancc ™,
M % Southern 2238 B, 2RS4/ B4 At A X
1 30% »: FAH**, 28% 4 Fancc”, ¥iHHEH /N
JH-Th i i 0 M A AR T3 8 T 4t B 1 5 8 40 Ak
A g3 A AR T 40 RS2 AT 40 R P i 290
BAEWIR LA, SRS T 20 MR 32 44 T 40 o gl
Je FF AR S IR T A bR A, AN Rk i
IfiL T 48 i () CD45 i 25ee1,

HE, —SefRAbsCIGUE o, i R R IR 1) A
T4/ A T FRIES T, ATUAE
A7, EEE A A . e K R A
BEFEWH s il HGF MEGF Ji,  al LU £ 3015 BE 4
Mz 5 45 ALB. CK8 Fll CK18 %% i 2 F 41 B2 i b
1A A1/ RO (1) 8 40 B 78 i FGF-4. HGF
H1 Matrigel J&, 57 RIFAEAT IS 41 o 2 34 40 g
%K 38 (HNF-38). AFP. GATA4. CK19 f1H
RIRZERE A, 2 14~28 Kfli4:%IA CK18. HNF-
4. HNF-o fil ALB %5 R 2040 fubn &, 55 21 RF
25% AN IO, HHREA BUR R A7 IR 1)
Jang S5O T FpALIE SR E, WHBIEH T H
18 T 240 B 1) JHF 40 4D 8255 8 4 A A 2l 3o 41 5 i
o AT TR i o T A AR RN 4 ) I A P 3 R B R A
—FHETIE I Transwell 225 1=, 1225% B 5 Foh 40 o e
0.4 um FLIR I IEMERE IF, MIfTEE G T 40 o -2 () e fh
MARAEMES, HAFAREFEd. 72 h 5l
e ol 40 M, A4S B L gl BT 4R otk RIA
ALB. CK18 “§ a4 ffubr &, FiXLen b
MRS AN B0/ B, R IR 525 4 F Th g
9 2 TS o A UE SRR T OLE AR SE A R REE
B 1) 40 P ey A 2820, & [ BFAR,  ARIFURYE T
G0 0 T DA P Ak Ok T 0 M B 52 A R T A
PR A R AN MR, I & A T e AR A TE

3 EHthRIRER IR T4 E AT 4ARRY 1L
3.1 BRAR LRRiAZAAE

B M P L A7 AL F) 4 28 5 ) % R 2 R R
AR — SR R B, R b R A 40 b B 4k

FF40 . Dabeva 2810 Fischer K RIS T 4> 5
) b A A M A R A A SR R BUH A, BL Ik B
IV(DPP V) M ALB J:[H ()08 4 S Fabs, KL
Sk B B ) L R AE A0 a0 I 9 A AL RO Al I,
AT HEA B g Rk ks et R, R
Y HIENE T AEEE 2 e A, (RN IE )
ZMUR, alEm o P, Ak, —2efk4t
FHF LR T RMLE R, Lk AR R E KR
FERRIE A1 73 s 40 B P M ZEOKAA AL B, 15975 KE, K
IR B AR oA HERE G i, IR AR R IA W B T
. FFA MR S B DT 4R R L, IR IA
ALB, T7ESbit R, A 40 M ) — Ses e R R 3R
KR, BRI AR R 2 rb (F A0 S 3 40 it e
51k ok I 4 2
3.2 T ¢MAaFNPEAHLA LR KR AT 8] 72 R T 40 AR
= AT ZH R 5 1k

H ATV Boas, P2 140 Mo F i i 4 2R
SRR 8] 78 J5 T -4t o] LA ) 4 B o0 4k . FH LacZ 2
BR A5 B3 25 O e DRI M ) i 22 140 S 00 R
R, KRIXLeTAM ARG KE, 5T
SIS MEZE, HEES A Z R RN,
FEIF AR CoJULA0 PR3 A i 2533 A I 7 21
25 BT 78 5 T4 B (hADSC),  1EAA%hE Lk HGF
A OSM HIBEA AL BE, AT LU AE L 1n) T 40 i 4344,
T B RBLEE S 5 B8 i DMSO, ] LUK K3 in 43
3 #F . ¥ hADSC i3 CCl, #4411 NOD/SCID
ANERASERL S, AT ATE AR 0 A0 8 ESE o4t e, &
15 ALB %5 B2 4t B s i 4
3.3 B kiR T 40 A = AT 4R AR AY 43 1L

VARSI o, N (R840 e
76 /)N BRUTF PR B A2 A0 O PR B . kg A oy I B
K41 My N NOD/SCID /N, A IR 1t 40 e i
A NN o4k R i i, ) 2865
PR A, i/ BTN N 40 il DNA, K
TRFE A R0 0 N5 40 B O F 08T 55 70 B 40 i o A
&5, [FRE, $HEA GFP TCRLIG A i CD34*Lin
MR K B £ 45~55 RIMGFrb, &5 RARFEMN
e s R Kl IS oWy 4 T R 15 71 IO = o = TN 1
4 A% (K F . GFP (40, DNA & &5 Hr [RIFER
bR M Sl o CE R S N7 (T S e ]
CD34*CD38 CD7 it Ifil 1~ 41 M FE AT F J52 ik /) BeUTT
WOGRER, LERAM—A H G CCl, i 38,
7l AR RSAR T B T A 3 ot 140 AR /DS SR R 2
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ANFEFH) ALB mRNA, Jf7E/ R SR £
ALB, AT RS 0140 B A0 45 /s BB B A
T3 T AR A S BR A B AR A B ALB
Fik, ORI 450 T A 58 2 0 ot T A AR P AL R
JH- A0 LA B A 0T ) — SR A S0 UE W
LSRR ) T- A AR E AR FIRAE B ST
SR, HETCHROE MR 4SS
FGF-1. FGF-2. SCF. LIF. HGF 1 0OSM, 7
XEERFHFES R, B AT 21 KRG IThE
15 CK19. ALB Fl CK18 %5/ A Mo e tEbr B, 5
it, 5 AR HGF. Dex. ITS f1OSM 44,
This 5 7 NIy (0[] 72 5T T 40 Mo A4 4b o3 464 i 4l
}]@[39]0

4 RFBEFRIm S THRMETT

SRR A N B R R A T L —, A
EY AR BT A S ThRE . B Y 4
RTINS A B A A P AT R A Pk (e
S BRI R AT I A R AR R T R, A A
B 1% FIF MRS BITRCRAME. TS
FELEER A R B, T3 R I 2 128 D o B2 234k
O AT A B0 5+ e GRS, 2R T BRI ST L
R DRIE, ST HOH 0 40 R x I IUE 90 Y 4 P v
It EE. JTFR, WA T Bk T 4
AT R R, iR e EEE I ANG
JOOTR) T Bk, Hxt TR T4, Bkt
AMMRE R, CHATLORIET A B S, AL
Ao SN R HE 7 A5 M), LI AR Y 7 1 B
B KA .
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Differentiation of Adult Stem Cells into Hepatocytes

Xue-Jun Dong*, Guo-Rong Zhang, Ye Chen', Li-Xin Xiang!, Ruo-Lang Pan!, Jian-Zhong Shao'
(Shaoxing Pepole’s Hospital, Shaoxing 312000, China; 'College of Life Science, Zhejiang University, Hangzhou 310058, China)

Abstract  The ability of adult stem cells to transdifferentiate into other embryonal layers-derived cells
crossing lineage boundaries has now been demonstrated, which plays an important role in understanding the mecha-
nism of interdifferentiation among different embryonal layers cells. And besides, it also provides new cell sources
for clinic cell transplantation. Thus, transdifferentiation is currently causing heated debate in the scientific press.
This article focuses on the development of adult stem cells transdifferentiate into hepatocytes in recent years. We
summarize the isolation, identification, surface makers, biological characteristics and the transdifferentiation mecha-
nism of hepatic oval cells, hepatoblast and extrahepatic stem cells like bone marrow-derived stem cells, pancreatic
epithelial progenitor cells, adult neural stem cells, adipose stromal cells and human cord blood-derived stem cells.
Their contributions to cell-based therapy for liver diseases have also been anticipated.
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