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Abstract

Hepatic stem cells have the capacity of self-re-
newal, proliferation and differentiation and can
produce progeny cells that have the same phe-
notypes and genotype as parental cells. The cells
originate from the foregut endoderm and exist
in the form of hepatic cells in embryonic liver,
and small oval cells (OCs) with a large nuclear/
cytoplasmic ratio and special cell markers in
the adult liver. Hepatic stem cells are normally
in the dormant state and divide at a very slow
rate. The cells begin to be activated to prolifer-
ate quickly and transit from quiescent phase to
proliferative phase when the liver is resected by
operation or injured by drugs. In recent years,
numerous studies have confirmed that hepatic
OCs are hepatic stem cells that have the bipo-
tential capability of differentiation into mature
hepatocytes and biliary epithelial cells when
hepatocyte proliferation is inhibited and liver
regeneration compromised. The research of the

role of hepatic OCs in the management of acute
and chronic liver dysfunction, advanced cirrho-
sis, other liver diseases, and diabetes caused by
pancreatic lesions has attracted wide attention.
Great efforts have been made to find and isolate
hepatic OCs. This review discusses the progress
in research of molecular markers for hepatic OCs.
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oval cells, HOOfEANFET UMMM A OB &, 2 TARMEF 2 ThR s, 2R it id:  mat &4

2R, ORI 40 T 19374F thK inosita 1 K&
I, SN T A AR /N, A% A s A, 4
MBS, Farber IR 50T i 0995 BEAR fh v,
W5 S JHF 59 58 40 SR JF 1145 X A — e 7
HI/NH . WilsonFILeductEWF 3 AT B1E 5
MU e, F S 38 B 1 DI (5 240 7 d5e 2 B 43 44k i
I JFF A0 6 R RS 40 P, R S H X 2R 4l i Ay
JEF U P S BT T4 . 3k 2 i il o Bk s 2
JHF- 40 B 7 AR RO R0 18 2. IR 52 2 259
I, B At i DR 3 S ) 7 A A T T A
2 B E AN, X RN MO IR
A0 IS 4 M RIR A 1 7 4 P, A 45 I 2 i
FLAE .

1 FINEMREYD FArEH)

T AR Bl A 0T T O (5 40 RO A ST AN TR N, 48
WAL T SE I O [ 40 i i 5 S TA 1) 3 T b &
WA FER T Al AL AN R], K305 432 4l
J IS S -2 T T Al IO S 10T 1) 40 AR G . 4
JH 5 S-S0k T 4 B SR BT IR 2 AR B 4
JH JH A 2 - 1 T A P 231 B i K.

1.1 A & KA 40 MR 7y 1 hn S P 2R 1Y 1)
AN, B HCDF 2. AR LR K.
1.1.1 CD%F %: CDZ> A AL 1, 1
MM, WA TR b RS AR
Yoveche v 17 FT B 5 41 i 14 B AR AL v RS R
IO 58 164 B P O[5 4 i 3% 1 Rk 2 R CD 4y
T CD24. CD44., CD90. CDI133. CD24#—
T SRR AL SR B B0 7, S ARG P AT K,
CD24M)RIEZ S T HMMITH, 540 A
K, 395 . NestIZEM R F Northern 2248 F[) 128 A1 40, 5%
LU 2E T 8508 /)N BRI I8 4 i e N2 g 4 2R
HHAT TS, UESECD243RIE 5 Mg (1 i B ke 7
A, BaumannZ5 P FHRNATHEHA N 1 fihog 41 i
ICD2471k, JIES T 1 I Jes 4 i 2 W] 4 ik
/b, $EIRCD24LE i Rg 4 1 A A o R bl E AR
FH. CDA44 52— T 4 I I3 Thobl He A 2 2 5oy,
2 5 40 W S PR B, WY R B C D44 %k 1
BB A B A RIT RS, Seiter MBS BRI
HFBSpT3ASMLANMIR) KB, Mg KT 5 1)
CDAA4R B LB, K I RE W 40 1 b 67 4 it
A K NEEFRS . CDOOFICDI33HA K T4 i 4y Thr s
P CDO AR Thy-1HL5, 24 Mgk B2 1 4
P BR AR 1R S5 TP s /N IR RS DR, g 0 i B
A F eI, CDI33 2 Fh 4 i h Bt
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CDI33 151 25 Bl 5 41 Hi 1% 73 16 e s i 3
YA, HE T A o B R % . fED--FLBE
[1/2- Lk 2 K%, 1 I DI B A gt P A i 2
YovchevA5 U — S BIF SRS T 14 (1 BT 01 [ 40
LA 73 T-CD44, CD24, CD133K &L, [Ff
RILCD44, CD24% T eI 41 i th A7 RIA,
CD13353 1 1F 24l i v AR 18 JH 59 15 40
{E R T 4002 —, CD44, CD247E I YR 5 41 iy
TR IR B R R IE, BRI O [ 41 A7 7E
TEARTE v JIH A 40 73 A6 TR AT g, CD1337E 5115
20 it P AR R IR B BT R, o T R 1R 40
E AR 17 BT 40 i AL TR T g
TEWFFUR G B0 B 40 b, CDor TR IA &
AR E], RaoZ % ILEpCAMPHE [ JIT- 519 [ 44 i
TEIGE Ik fE rh Rk 4) 7-CDY0, CD34, 7404k
R FRIECDAS, [Fl A5 CD49fIf ik, JLr,
CD90, CDA45, 73 il B I\ Ay 2 iR 4 g, R4S 1
B A i, 3 it 4 L 2 T o AR SN, CD4of
DU DA Sk 2 LA 43 A0k JHT 40 JE P 98 R 1 5L s Py
JR T4 B i) —Fh e i 2 FAR &, Nyamath5!
ST R ILC D34 533328 B 1) R S S5 AT 9 12
J e & W FIEAFP, ALB. CD45%> 1@ T A [
AR ARG S IR R, D 1 BUEE IR A, A
T Mo T A St R PR, S5 el
Mo tb, R SRl FEN AT N IR A
ik, 5T 0N 40 MR & A B DA G CD49TE
THEEG R FWER L, 3T A0 MR B B A A
GG WS 5 M ERK . B
IO CDAfRIA T O A 4 L, 25 %
JHF O [ 40 ) o4k B8, CD34 & —FrAfxS 7
F I A 105-120 kDal) 2 15540 i 5% 1h ok 1 B o
50 R i B a1 VR A1 AT s v o
Ja BRI T /AH 40 S, JF R [ 40 ff o
1LCD34, $7R G0 A 4 i v] fie B 2 7 Al g,
Sy JEF 59 [0 40 A Sk S 40 i 2 — S e, )
I KICD34, CD90. CDI133. CD49fAE AT
G J53] 240 R S P 28 MU AN [0 £, Schmelzer
GOV G0 M G 2 RER 43 J2E HH T VS i O 15 40
FIE Gy 1 R IE LT 4 5 1 R ) C D34,
CDY90K WL JA; CDI33 A LK IA; MCDI133,
C D49 1 WA 24N AT 1R 73 T s 2520 IR Iy
JHF R[5 40 2, Lin&5EP 9803 52 7 CD133.
CDAFIE 2/ LRI (1) 731 b A 1 0 i JH- 59
[ 40 2, 3 15 Rountree 5 ™ HEAT T 41 M i 146 At
ESE BN [ 4 0 22348 4) 7 CD133. CD49fAH—

SRR
ZAES, AT E
m Jig, A2 I 4m 6L =
FZ A e LG
4 2 AR e 2L
& BT 20 Jf Ae 2
P &) N 8]
SACHy B, 2
— F BT AR 6 T 49
fe, B AT 2R
Hy



3612 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHEAELZNE 20115128188 55195 55364
| PR XA 0 A, LinZE PR g0 AcR I B RIG O FOR B 40 A 2 T DLK L, 245 1 50 (53 41 fifd 1)

FF 97 B 2 fig R AL
15 1% T T4k
R WA
ALFRFIESR %, 2
MMt R K 5] AL 6Y
¥ k97 5 R IR BF
E b R A

AR

54 41 g i 2 1% 43 FCD117. CDI1T7 XFRC-kit3Z 1k,
Jei T TTI 2R 2 1 s e IRV 2 A8 e e 50, oy
[ RUBS B . IR 5 O N CDLT RS AL
ZF AN F(SCH M2 5. SCFEZ ik
i AR, b A A0 i B3 B 1) 4 AT )
T L /4F 40 i F 38 5E R 434K SCF-CDI1174H B
VERTPT REJE T-40 M EAF R BE K 32 CDILTAERT
NI 40 i 1) R0k, 2 5 R R A e A G
FEHEAN 3.

CD73 3£ 51 51 48 P AN [R] 7 AL B Be S BLAS
ik, Boag 2 mPE MR Re, $Eos H oi 15 4i i
A 40 ke BT, T O A0 1 2 1 AT 4
PE S RE D RE, Lot il T A0 M A B R A
R — A SR 5.

1.1.2 A% LI N B 40 9 SRR, Yoveh-
e v Y, T O [0 40 3 10 A 2 P2 A
[1331%: Dmbt 1, Ednra Endothelin receptor type
A, Ednrb Endothelin receptor type B, Sctr Se-
cretin receptor, Gabrp (Gamma-aminobutyrate,
type A receptor =), Fractalkine, Ddrl, Smo, Rosl,
Integrinp4, Integrin a6; ChiuZ5™" W H]2- LB
HE /DY AR AL 2 U S B, 2T A48
SRRERE T, S HILHE B PR O (5] 40 e 2 ik 22 il
Ak CTGFZ /K. HGFZ{k. SCF3Z{k. IFN
ZAK. FGF-1324k. jagged 1321A. pleiotrophin
Ak, IGFBP 1524k, TGF 2524k, secretin®Z
(T o R OO T RN S 2 AN
Wk AR, Horh, HGFZ AR SHGF4 £, n

B S 0O BN 10 4 B A 22 00 2, (e 3 A O I
ffi384%E; Ednra Endothelin receptor type A, Ednrb
Endothelin receptor type B, Sctr Secretin receptor,
Fractalkine, IntegrinB4, Integrina6iX =7 {4 L JiT
G |5 &1 i 3E #5425, Dmbt 1, Gabrp (Gamma-ami-
nobutyrate, type A receptor 1), Ddrl, Smo, Rosl,
CTGF, SCF, IFN, FGF-1, jagged 1, pleiotrophin,
IGFBP 1, TGF 2, secretinix 2852 A2 5 it b [ 41
JL AR

113 EER 28 WA TS AL, L T BN (53 4 ff %
W, oA, TR A S A S R, A
25 DLK(delta-like protein/preadipocyte factor
)RR BT 1, A5 MRe Al 5 1A 20 i o
DRI A 6 R AE S M S s B TR P 41 B R
TP e S TR 5 ) T S 4, i TR R AR KA
THGRRIIAZ —, AT NG 01414432, &
FUIE AN B R bR 5, HuangZ5 PO WF 5% & I

R oA I R AR EIUL A 2 1 2R BE-3(GPC3),
BRI 2 R A KRR 0 2. GPC3 il HE
FLAE LR 52 T 40 B _E. GPC3 mRNAZE
GBI RIs, R AR IE P, Grozdanov
SR D2 FURE . 2- LB IS A )
B A AR Y, 72 2 AR LN, R IR
A %) T B 150 40 = 208 4 T Gpe3, XAy
AT AE A HE O 5 4 B PORT AR S . SR
[ 41 0 23 AL 25 DI A <. Epiplakin iy 40 i 52 28 45
GHEE, B TN, S 58 1.
TR IRFRE, B T4l RERUEER 1. Matsuo™
TENRBR Gk Z 1) LB 28 B b 78 (choline-deficient
ethionine—supple-mented, CDE)X £ & 37 (1) T 41
BB v, e IR P A 3 A v 3§ B R O ] 4
IR IAEppkl. 40 MAR B 731 A& — S 40 M B 1hi
PR, SARME ST AR,
IR DIAE G, 760 I 40 i 6 it A ik, b
S BYEG ) (1 (E-cadherin) kb 52 41 fubr sy, 4
2 BB RL TR 1 (N-cadherin) 4 7] 5 41 g b i
E-cadherinZiA ) N FIN-cadheringZik {1 i
PR HEMTIL S, IX M0 5 3 I A 40 1 7 28 3%
GEHEP R R AR, A0 RN ShRE R IR, & T
TH. Zhao 5 BT HT U1 15 41 i o Ak ok B2 v
LT 4y N-cadherinff) %% ; Tirnitz-Parker%:"
e = 1) L 2 B 4D 78 (choline-deficient
ethionine-supple-mented, CDE)X £ 175 3 (1 G
S R GERB  GIR ST R B ) H O 5] 40
154} T E-cadherin; EpCAM(Epithelial cell adhe-
sion molecule, |- S 41 i & B 73— 1)/F by 4l o B
[0 7 — i MR 1, 32 A (A6 40 2 T
(IR BH, A7 (2 R4 TR (MAE . Rao5! 5%
UESE TEpCAMZy 1 JH 01 5 40 B i Al A7 K ik
Matrilin-2 &34 B A UL A St 2L 40 it AR ot
ATV G R 2 —, A4 2E I K [
SR Z DL MEAA R 2, Matrilin-260 2
LA T 2820 v W F AN 55 28 6 e 3l 22 (7] )
J Bt 7 O[5 40 i 5 5 RN A Ak R b, 6 [ A
55 W 0355 0 A 7 Matrilin-2 5 A7 5% 1 i
HI2E KR, S AR R ERE AR, Szabo
PO R BUIT 7 AR SE B B I BT A AF/PHA
PiMatrilin-2 mRNA JUZE HG5E 51 [ 40 Jig b i,
FezsMatrilin-2 A BEE i 70 P39 B E )T O 152 46
AR

1.2 e/ & 1ED-F-FUBE N/ 2- L L4,
D) R b A RUF BB, YovehevaE! i
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FORIN, (EFFF ARG S R b, O 14 5 1) T B0
5 40 0 36 3523 1 OV-1, 18540 L 4 1 b ks
W WEEA. WEEH. BE&EA7; Dorrell
2B HIDDC(L, 4 40-3, SAknE - HIR — ZH5)
5 3 10 JFF 019 (520 440 i 4 G P AR AR v Ok K 4
B FAT T B 64 40 Jil 2R 18 43 F- 0 C2-1C6, OC2-2A6,
OC2-6E10, [FIIf, XA b R 40 i 53 1A &
¥): MIC1-1C3, OC2-1D11, OC2-2F3; X 4L7E fiT
B [53] 24H 1 40 )5 Rk 1) 22 2 R A i s 2 B
1, A 9 52 40 P 22 1 1 Ak B R A A

1.3 stz % GoldingZ W7 kI, 4D-F
FLHE e Ak B3 1) BRI A JHF 7 A ek R e, M )
JHF O [ 40 Jfl 35 4> FHNF 1o, HNF40, C/EBPa,
B, 8, Foxal, Foxa2. ShafritzZ5""'{¢ fF-Hi{ji1& & it
P[RR S8 1D JHT O (530 40 M s 2 0K 4 i
4% FHNF4aFIHNF6. HNF1a, HNF40, C/EBPa,
B, 8, HNF6, Foxal, Foxa2¥)J& T"HNF 5 i i b1
(12 S DR, T G S DR B 32 (] R A A
JE R 8P 52 2% VR 42 9 28, K Al b 8 42 JHF IO 1) K
TR 40 Mg, o4k e L e LR HTiE
W3 T HF4 i 70t FHNF4a. C/EBPofiTHNFla
fIAE . HNF Lo FTHN Fé o 2 35 4 1) 7 25 B A 1
A TR IR A HNFo il — L6 A4 KA
TR Wh, QAR B T IR I, C/EBPa
2 TR 2RO A LA B T . H
C/EBP outh i fE 40l JHF-REGH o 384 58 R IH A R 7
A FHGFIE T (10T P LR k2 3 S ot
fRthFoxal. Foxa2 4% H O [ 41 Mo & 1) 43 A iH
A I SRR, UG B T IR 15 48 B
FRFox A1HIFoXA2J5, SEAAA NI DR IH AL 4t i ik i 4
BT J o 8 A (RO A R 4, Suzuki S5 HIE 51
T HF 519 15 48 i 23 A B BEAT e sk % 73 F Thx3 3%
ik, W4 FHhex™, Salld“h A7 £ik; Tohx(T-
box) & K& & WA e K 7, RIE=YIME
HEAEYN S N T, RAEEENKH
AEEThfe, 10 HER A HE Sh I i 1 7 25 A
PR RAEAE EEAEHY. Thbx3 & T-box K
WE SR T2 ) S HIRT A L, %R
I R AR A E ) Ak, Jd SRk AT S B e 2
I3, SGARRE R IR T . X I 4 Pk 1 [R] 98
S FEAHE R T (hematopoietically expressed homeo-
box, Hhex) 142 Co Y5 P X 355 Py il o s 40 i A s
FC 000 P AR J2 P 8 B 52 A ). B He x ) /N
SR BLAR AT LAEAT I ) 474k (hepatic specifica-
tion), {HZANRETE AT 2E M TE A F T . 16 5
S0 I 5152 40 1 A 5 H hee x i PR HE 47 4% A P i
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Jii, WABEAME AT ™. SallafedkiH A 34k,
T Thx3 WML Tox 35 /N U 5[5
20 it 8 5 9 59 1 R - AH B 5. Sackett PR
R G HARBUT B A ST AR, 25 SRR
w5 T T 5P 1R 41 i =61k 73 FFox11, Fox11J@ T
Fox &R R IGERA, /& DIRe 2L kR F, &
“TIZNE” IDNALE A IR 2 55 0
RG-S 5 SR AN M AE K . 4051k
AU JE TS DT IR OCHAE . Bk, 4h A
Ko FhrE Y FIL 5 IO R 4 5% S, R
PO A A ey S8, ML IR .

2 g

FURU, AT R T ON [5 40 M 1 e PEAR . AT RE
HHBERIE . 20k fe i tE A ok,
S AN MR A SR A A A A A
GV CLIEAL RG24 H i,

AN AN
(EAHAR B = — Bl 3 A R OB 50, AL
TER AR, BT 50 40 M O — 35 95
SR RN, 205 2 4R 51— ol S
BUAR R RR A5 10, h T 30 B 538 45 208 7 B
15 1.
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