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Abstract

AIM: To differentiate human umbilical cord blood mesen-
chymal stem cells (UCBMSCs) into functional hepatocyte-
like cells in vitro, and to identify the molecular biology and
function of hepatocyte-like cells.

METHODS: Human UCBMSCs were isolated and cultured
in vitro. Matrigel (10 g/L) was used as matrix, and after
pretreated with 2.5 mmol/L AZA for 10-12 h, UCBMSCs
were induced in HGF (10 ug/L)+FGF4 (10 pug/L)+HGM
medium in vitro. The proliferation of UCBMSCs was de-
tected by MTT. The phenotypes of UCBMSCs were iden-
tified by flow cytometry, immunohistochemistry, and re-
verse transcription polymerase chain reaction (RT-PCR).
The level of albumin (ALB) in the supernatant was deter-
mined with enzyme linked immunosorbent assay (ELISA).

RESULTS: About 150420 adherent cells were obtained
in each cord blood unit, and the growth of the cells en-
tered log phase 6 days after plantation. The number of
UCBMSCs reached 10°-10%° after 10 generations. The
CD44 and CD166 phenotypes were positive in UCBMSCs,
whereas CD34 and CD45 were negative. On day 21-28,

UCBMSCs changed from long fusiform to polygonal or
round-like shape (40-50%). The rate of double-nucleus cells
was 5-7%. A few parts of the undifferentiated UCBMSCs
expressed alpha-fetoprotein (AFP) and AFP mRNA, but
did not express any of the liver-specific transcription fac-
tors or cytoplasmic markers. In the early period of
induction, many cells expressed GATA4, AFP and CK19
proteins and their mMRNA, and their expression reduced in
the late period of induction. However, the expression of ALB,
CK18, GST-rt and hepatic nuclear factor-1lo(HNF-1a) in-
creased gradually in the process of induction. The rates
of ALB- and CK18-positive cells were 61-65%. The undif-
ferentiated UCBMSCs did not secret ALB and urea while
the differentiated UCBMSCs produced ALB in a time-de-
pendent manner.

CONCLUSION: Human UCBMSCs can be successfully
induced to differentiate into hepatocyte-like cells, which
are able to secret ALB.
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BaY: &S AR ] & BT 28 88 (umbilical cord blood
mesenchymal stem cells, UCBMSC)#KIM5 . 3545
Fik, WINMEF UCBMSC b AT mae, IR
UCBMSC @it A 4, 3t £ AT it 4751
AR

Fik: KRAKRSmLE AR, 5 BBRFAF L
UCBMSC, {£ 10 o/L Matrigel ¥E £ 5, 2.5 mmol/L AZA
FAALFE 10-12h, HGF 10 Hg/L + FGF4 10 lo/L+HGM
AP R RAME R AMTTHT A s Je 3G 5 R A K
BAE, RAX @S, 2AEMAZBILE . RT-PCR X2
w R R A ELISA s Lk P A 8% KT

FER: AR HR T 3E A 150 + 20 AR AE 28 fe: 4w AR AR
J6 6 d kB AT A KM, EEE10RE, BWHF o
UCBMSC T4 34 10°—10" A~ j. UCBMSC £ % %
CD44 Z CD166 FalE , CD34 % CD45 AW £ i m EGF4
F2 HGF #) Matrigel £ F 35 489 UCBMSC /£ 21-28 d
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B, BAWKKVEAZAY, $ABIELAY.
RLEETR F A 40-50%, WA AL & 5—7%. %95 4A4L,
RT-PCR 4] &7 A3 $3 5749 UCBMSC F, A4k
4 e A AFP AL mRINA, K LI REAE 4749
BERTFRERAFOAFEFFT T IE S miek
ik GATA4, AFP#» CK19 %3t mRNA, %544
AT, w1 ALB, CK18, GST-T folf4gf04% % W -F
HNF10 & A % %7 _EIF ALB, CK18 bk 2m i rb ) ik 61—
65%. A FH-1L 89 UCBMSC %A 4k ALB Fo /= & J
%, FFH WG UCBMSC AR B R 5 X =L 6% 4.

i ABrf UCBMSC 5L ARk 2 i, Aok
A RAANT G RE, IRAF T AR S AAIE BIR T e AT &
PRV 0 AT Gm B, , & L& AT 20 AS A 69 4 ik 6 B & T .
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BRG] 72 )i T4l fE (marrow mesenchymal stem cell,
MMSC) HAT 1) 22 Pl o Js 2 R g 228 A1 JWS o2 R R 20 2L 4t o
IIACTBEST, TE—E AT, 38T LLE RIS AL
J U ORI T B AMMS C Tl T N Ay 15 2 JHT R 9 25 (1) 502
B B N A o T i, A, Al BT DB
WHIE®P . Ratajezak et al'“4RiE CXCR4 FH M40 Ky
B B n RIS T SA VAL, TR A0 44 22 240 O 1) mRNA.
AR /N Bt A0 o Bk B TR A 2 W BT 40
HOAEA ] 4o T T 404 28 T 4l i B 1 MSC R A T
S 2 YR AR B ARRE AR B AN B IR e 1E %
PR, WER BEREHH 45 T 3RAG IIMSCAE AR A M 05
A A AT AR L, K 8 AR B RS AR A B N TSl
NP ORI (EMSCAR P B AR v AN BE A BB 1Y
BT, AARA ) JH 40 B A% A e R D AR BT S A L
o) /2 T 40 He (umbilical cord blood mesenchymal
stem cell, UCBMSC) MRSy, B985, AA4h
75340 A6 UCBMSC i SJTH40 B, WL %¢ UCBMSC 40 i /L4y
SRR, RO AT O T A E DB

| MRS

1.1 AP BERE =10 TE 5 5 G0 A2 H = ARG LSS At 1.
L1545, R WA SR SR 45 40 1 50-100 mL (FF 3
Pt) . W5 0. 01 mol/L pH7. 4 A PBS 4% 1 1 1184,
W55 g/LIMHMAgEEIL 4 LIRS, HE 30 mindl
FEergmp. W 3%, 500 r/min, 4°C, &5 min,
75 b, 0.0 mol/L PBS AN, BEHSNE]
BEAT BIADO 5 1 1. 077 Rk 4R M 25259 | (Ficoll 5%

WMAABIEZ 1 21, 900 r/min, 20°C, &0v20 min,
WA, SRR B, A, AR e DY
ATEINT T, RS /DN Co HISCHE (T St i B A A B2,
FH% 100 mL/L FBS ) MEM B425 5500 2 7%, 500 r/min,
205 min PLEAIM, LABRZ: Ficoll. MEM H53R A HE
BN A, BN PR 90 ul, MUAGEYEE 10 ul,
YU A ML A vH )R, F5 100 mL/L FBS [f) MEM %%
FE R A K R 2 X 10°/L, BER B IS,
BT 37°C, 50 mL/L CO,, ORIV RIEAH P 5555
1 wkJr, S¥EERE, SIE BB, RN
R 21 M. O e 4 B oy UCBMSC. BURAF 3 d 33 1 K.
MK E] 80% MGy, A1 :1M2.5 g/L BREMM
0.2 g/L EDTATRA WAL, 80% A& B4 T 2.5 g/L
TR AL (FC S A e T Fas b A s ) ) 5 43 1 0 3 464X
Pag. ALALHRIE A PL, P2, P3eeeees 5 R MTT 300
AR M A Kt 2. DR AR BRI UCBMS C R AR i
CD44, CD166, CD34, CD45.

1.2 Frsk HCHR15]5EF 10 g/L Matrigel 250045 4
M€k, PR 3-5 AN, 357 RLIT R UCBMSC,
2.5 mmol/L AZA 120 mL/L FBS ikt 10-12 h )5, A
0.01 mol/L PBS PL#t 2 ¥k, 4%(10-20) X 10°cells/cm’
Bibp, 4T HGF 10 pg/L + FGF4 10 pg/L + HOM &%
FEEEE PR, B2 dB LR IR B4 i
B &L

1.2.1 .98 AL A M AT 2a B AR & B 8 35 5 2a it
Wy kR B oA T4, T, 14, 21, 28 d
WCEE AR, J DL UCBMSC 5 5 BRI, B4R
Bz LA LU A A IS U 40 B W bR =& AFP, CK19 A
kIR T- GATA4, W40 Buds ALB, CK18, GST-
TR IT 40 %4 5% IR T- HNF Lo, (R 2854 #5815 1% SABC
A UL TS HEAT. THERH TR B L. LUAse A [a] s AH 40
O A 4 b TS R AR O 2 ISR AR 7 1 UCBMSC
%10, 28 d 40 M. RNA (42 E 4% Roche 23 1i] RT-
PCRAF & (Tripure 43 B3R5 viH BT, B ik
VAW 4 uL fIN 996 uL G Rnase /K1, 7EE4ME00%E
}LEWJZUH\UI Aza() %ﬂ /4280 ﬂ(ﬂﬂ AZG()/A%()E 1.8 U\J: L/HL'AWJ RNA
SRR, 10 ul (0.4 g/LYRNAFES: 10 g/L gk
WS, 160 VHLRHYK 15 min, THERRGCE, 1
R BT 500 PR 14 - FP R 514, o Sy 2
Br 428 bp. LM :5° ~AAATGCGTTTCTCGTTGC-37,
N5 ~CAGCCTCAAGTTGTTCCTCT-3" ; LB 5 A7
Yy, BV R B 162 bp. B GIM:57 -TGCTTG
AATGTGCTGATGACAGGG-3", TIrul¥:5" -
AAGGCAAGTCAGCAGGCATCTCATC-3" ;K19 KLl |4y, 4%
STV R B 328 bp. BiFGI4):57 —ATGGCCGAGCAGA
ACCGGAA-3’, Nt} :5” ~CCATGAGCCGCTGGTACTCC-3 ;
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B 1 BUSFF UCBMSC. A: 3d X 100; B: 15 d X 40.

K18 G 1 4, ety ¥R BL361 bp. BHFIIW:
5’ -GAACCACGAAGAGGAAGTAAA-3 ; Fisl4:5" -
CATCTGTAGGGCGTAGCG-3 ; APDHFT 2 5L (K 7| 4, 5 St v
P B 520 bp. EUEGI4:5" —GTCAACGGATTTGGT
CTGTATT-3’, FWijl#:5" -AGTCTTCTGGGTGGCAG
TGAT-3". DAPEHLT RNA R BEHHEAT 1 4% s Al PCR
N BB 5 pL IR 1 pl T 20 g/L Bk
HERCHLUK, FEI/N T REAR IS, K50 V, HIK
40 min, HUTF BRI T ML R, FEALHER R
BAC AR 2350 T i 3o 0, 3, 6, 13,
20, 27 d¥Wd, HWEIA 3 nl, Hi9E24 h A
£ E3E, 2 L s AR 5 1 5 2 B T 40 B3 Ok B PR
o) R SO e P8 43 BT A 1 B P9 L TR e S %
T AL BHIT I R Ay, HABIINE R 2R A
0.5 mg/L. tH A0 s NS H B W R
(AR AR (mg/L) X 3 (mL) X 10°+ 24 (h) X 40 e 2245 ]
pg X 100/ (408 h) .

53122 hb 3 TRV R Y Dlmeant SDA R IE HEATHY
BRI EL vk, DL XO0.05 hESAE BEMRE X

2 BR

2.1 UCBMSC & & 34 AWl S p% 40 o % 9% )5, 20%
(3/15) MIAEACH L) A FTAE A0 B, 40 B35 24
150 £ 20 MSEEAN I, Mok AR TE (B 1A) , £E35 M /D
JRARAKLENG, BATCEATAE, 2 wkJATEROL | EL
TN B el (B 1B) , 3 wk ) 4l 2l Kodk 80-90%
RS, AL 2L TN 4H, UCBMSC 24
B—MERTE. B 2Rl M UCBMSC LR, 1
BI3R4% (8. 25 & 0. 49) X 10>/ UCBMSC. K Js A 40 fiu 4%

0.2
0.16

§ 0.12

0.08[

0.04

0 2 4 6 8 10 12
R/

3 UCBMSC Ai<ahee®.

2 UCBMSC{&{IEF T x 40. A: 1 d; B: 6 d.

5% (B 28) , ARG M UCBMSC 1 wk AARIS,
RS AR 3 (B 2B) . AR5 F2 4L 7-9 d T4k 1
££, 45 10 L5 TTIAR] 10°-10"° M0, A548EF 55 10 48
(A LR HINTEEAE G ALAER TR AL A 1-3 d,
FEARKT FR 40 MO R0 B T2 R 2-3 d, b B AT
JA MR8 AN T (BI3) . 40 B 345 2t 45
(RAa 345 LK 2 LA L, FRIR D0 H ALK A,
43 ZM (20 B ] ek (I 4) L 8e4L 10 %), &40
J9 ot 1R YR 1) UCBMSC ] 4 3518 21 10710 440 e He
R A 5 R4l i, 9N AR B, UCBMSC H CD44
K CD166 A4 BH M40 B Lt A4 43 51 4 96. 7% 191, 7%;
CD34 M CD45 FIkFH A0 ML LU A 24 0% A1 2. 05%.

2.2 i Fm a4 9% AR {LN I FCFAMTHGE [fMatrigel
A SRR UCBMSC 76 21-28 d I, Al KREZE
H=S0T, 2 MICBEERTY. M B4R 40-50%, XL
K 40 M LL 2R 5-7%. ALB, CK18 PH 140 Bu LL 493k 61-65%
(£ 1, B 5).RT-PCR HIERLI Aseo/ Asso LEALAL 1. 75~

F1 UCBMSC Bt BRI E RN = 5)

tiB5S)/d
s KBS
4 7 14 21 28
AFP + ++ + - - NT
CK19 - + + - - NT
GATA4 - + + ++ ++ +++
ALB - D+ ++ ++ ++ 4+
CK18 - /D + ++ 4+ ++ 4+
HNF10 - D+ - + + +
+GST-7 - D+ + + + ++
50
40
3
S0
R
10
0 2 4 6 8 10

4 6
(53

4 UCBMSC D34fsiahss.
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5 UCBMSC {BFEORFABEARGEZRIKISP x 100). A: KHS AFP+; B: 15521 d AFP—; C: 1557 d CK19+; D: 15521 d GATA4+; E: 55 14 d ALB+;

F: 155 14 d CK18+; G: 55 14 d HNF10+; H: %557 d GST-T+.

1. 90 Z[u); Ut RNA iR 4F, 48, RT-PCR WoR,
AR5 M UCBMSC A ] F 1854 55 1) AFP mRNA, 53 1L
HATT L AFP mRNA 1 CK19 mRNA 1A, %35 14 I
P88, 777 ALB mRNA, CK18 mRNA FLEAAN)S ¥4 m] WL 2%
15 (B 6) . AE 50 A 7% (R AN T IS0 R50RSH ALB A 1, [
HIESJE R B 404 UCBMSC %A 48 ik ALB; 4 F
FGFA FMHGE AL B ), UCBMSC 7= 2k 110 4 2 14 DA i) 44 6t
77 3G (& 7).

3 g

Foe 0T R B 1 A AE MSCH, UCBMSC T2 435 MMSC ARLL,
FEERT 0] R 48 h, ARG TEASEAT AL UCBMSC AN
FI1k CD34 M CD45, 5iikiA CD44 M CD166, 5 MMSC

(PR TP s T — 25, A2 1 X 50 T8 1 48 P ()
— AL T AR AR A AR AR A L. 7L JUFGFAR
HGF (A Matrigel iF 3872 UCBMSC 4 d )& IANT
R (5 5% IR T- GATAA RV A= () B 5 2 11 CK 19,
AFP FH PR 20 P LU 49 28 30 d5 vy, [l IF AR H 20 17) 48 B 572
THLJFF 440 B 2 o B 2 (R85 S TR T- HNF Lou, TR 1
ALB, # CK18 Ye(upHM:. 707 d i, KMt bRz 4nh
DL ENF Lo G (W BH L, [AT B ALB R CK18 4 (T 5i i 4
I LU AR D 40 il 3k AFP. UCBMSC 7L S 15 9%
14, 21128 dJi, ANM_EEZ40M GATA4, HNFla,
GST-m, CK18 Al ALB Je(wfH %, 1M AFP 5% CK19 4t
(9P B B S AT tA T AFP, CK18 A1 ALB 1)
G AL S L. RT-PCRAFIE 1 40 B 234k b 25 2217 i ot
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GAPDH AFP  ALB  CK-19 CK18
520bp488bp 162bp 328bp 361 bp

R e L i L e |

M123456 78 91011121314

B6 UCBMSC RT-PCR=#)20 g/l TRASEESRRREESR. 1, 3, 6, 9,
12: ®IFS 2, 4, 7, 10, 13: 1FF10 4; 5, 8, 11, 14: F528 d

EHWCK19, CK18, AFP, ALB. NEWIT B~
A P ER AT AL P38 10 TF-20 e (haemopoietic stem cell,
HSC) ¥4 T LAk Py A6k SR Al A . JRATT IR S 36 4
A7 UCBMSC ] 28 JH- 41 B ¥y e 1) 344 & 5 2044 O Tl
AP, FRIK 40 B2 A6 1H T AR & GATA4, CK19 A
AFP, FEOr 0 A T A B, AN 40 B 1 W 3 s 5
HNFla, HNF-3B, CK18 il ALB. UCBMSC 7Li% T 414
T ERAS AL S A RH 05 AT T4 B 25 FH R 2R
40 ffo.

b CAIEHYE A FGF4 AT HGF 1] 2¥f UCBMSC % 5 4 H.
HIFA0 M SRR AL a2, g TN BRI
HY A B 2 20 A0 R 4 P, B AR IE B 3R 45 7 I 48 B )
Dy BEVERRAE. 8 7= A 2 I 40 B A7 7E A s 1 1)
e R, AT B BE RS 25 Rk % T8 R )5 1
UCBMSC F=/E AR 1, B B+ 1 S5 1) UCBMSC A4
AN AZA AL UG B 95 T Matri ge ] AL 3501 H FGR4 A
HGF [¥) HOM B2 S AR IA T i fudr i, A/ S5F
A B A G T — BT D RERFAE . AR LA BURE S 1k
T 40 B934 R AN TR 20 2340 B ) R IR 41 o B 4R 21
RS ARG A 5 M i de T Bhil. EFRATMER &R
it UCBMSC ST, 2408 A auARdm i,
JA T A A P RE A M, Gt e Bl A% BT I M 3 5 &R
Srif - Y (5T T Y 2O 40 L 7z . UCBMSC 7EAR4M B
By, B IR RRE AR A I AT R AR A, R
W5 STARF I 90 A A T 400 PRLAE 240 B, A4 UCBMS C 1 A 4k P 2
PR B R A M T V69T S N T AN TR &L () 3
AL . Wk — 20 I 9T B UCBMS C A7 2k 1) 4l Bl i
S v 9T TR ()9 7.
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