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AR A 1 5 AN A, WK SR e W MR R 5 37 BV WCh Alb AKF 85R HFEEAL R B MSCs A R R UF, R AR
CD29 [AE,CD34 [AYE, M ATTE 21 ~28 d i JEAAE N =M 2 MAEEEEIE, FHHAM 7 d K0FE AFP i
Fik,21.28 d KUy CKI8 PR, I LhBT R =7 A4 Alb, R SAAE L) DR SR RIS FiRedr ., 8518 HGF,
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Hepatocyte growth factor and epidermal growth factor induce mesenchymal stem

cells isolated from patients with hepatocirrhosis into hepatocyte-like cells in vitro

WU Yu-zhuo, ZHANG Yu-ting, MAO Xiao-rong, CHEN Hong ( Department of Infection, The First Hospital of Lanzhou Universi-
ty, Lanzhou 730000, China)

Abstract: Objective To explore the possibility of differentiation of mesenchymal stem cells isolated from
patients with hepatocirrhosis into hepatocyte-like cells induced by EGF and HGF and to lay basis for transplan-
ted autologous bone marrow MSCs in treatment of liver disease at terminal stage. Methods Bone marrow cells
were obtained from volunteers with liver cirrhosis. MSCs were separated by density gradient centrifugation and
were cultured through adhere culture. MSCs were cultured in DMEM medium with HGF, EGF, HGF + EGF or
no growth factor. The phenotypes of MSCs were identified by flow cytometry, immunohistochemistry, and Albu-
min levels in culture supernatants were determined by ELISA. Results Growth and division of adherent cells
obtained from the patients with hepatocirrhosis were good and the phenotypes of MSCs were CD29 positive and
CD34 negative. The shape of MSCs changed from long fusiform to polygonal or round on 21™-28" days in grow
factor induced groups. Immunocytochemical analysis for CK18 and AFP showed positive staining reaction for
AFP on 7" day, for CK18 on 21" and 28" day in grow factor induced groups with MSCs-induced Alb production
increasing in a time-dependent manner. No markers of hepatocyte linear cells were detected in no growth factor
induction group. Conclusion Both HGF and EGF can induce mesenchymal stem cells to differentiate hepato-
cyte-like cells alone or coordinately.
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1.1 ##

G Kl DMEM 3535 26 F Gibeo /A ], HGF \EGF ) H Pepro-
tech 28 &), B4 LI B BTN 1Y 2245 28 /], Bt A CK18 (AFP SP
Kit \DAB Kit #Jlg B L H 28 A F], A& E ELISA Kit lF 3
[ DSL A ] o
1.2 $£%F%

1.2.1 MSCs 4388 B35 YEEUARRE 2006 4F 3 H & 2007
AE 5 AGA ML 3 B CRNIE TR 4R I% 30 ~40 %,
fFTifig Child-B 2%, fiHUEB 5 ml, B A 5 AH AT Percoll jkEL
YA B R ESOAE 1J2,2 000 ©/min 5.0 20 min, W HL €6
FLif )2 PBS #hk 3 W, A & 4 20% i 2F 1L A9 DMEM 1 5%
Herb JHEANMECN 1 x 10°ml ™", 35 F T 25 em x 25 em #i
KRGS, T 37 °C 5% COMANBE AR NG FR,9 d R E
W, LA 3 ~ 4 KAV 1 WK, VAR T 25 IR 40 HE, 40 i
KB 80% ~90% Rl i, 4 1: 24% 4%, IF4R1e o PL AR AC 240 b
H R, LUG R 3 KBl 1 IR, 241 il K 3] 80% ~ 90%
RGBT RS BE SR , IFARic P2 ARISEHERRIC Y P3 (P4 [ P5
%,

1.2.2  MSCs A5 E 1 2 HUAS 3 1% MSCs, 0. 25% Ji
fi A1 1 mmol/L ) EDTA AW AR 40 1 x 10° 4, In A Bt
A CD29 .CD34 P 3 BEHUAR TAEW 0. 1 ml, Z R H% & 30 min,
PBS VL% 2 Ik, 5% L, in A% di B FITC FRi8 i —Ht TAEW
100 pl, % 2 JE M F 30 min, I A PBS 2 000 t/min B .0»
20 min, 3 b3 2 A SCRS I 4 Jf 2 1HT 43T

1.2.3 2o BUGE 3 U MSCs, B2FhF 6 FLEE SRR L, 43
Syl HGF (20 peg/L, A 41) (Bl EGF (1.5 mg/L,B 41) |
HGF 5 FGF (20 pg/L+1.5 mg/L,C 41) T EK KT (D 41)4
A, B 4 AE AL, DUR BRI 2 0, AEEE BT T WA
WA R AR, 23 555 7 .14 21 28 d B B EA B L &5 A D o
1.2.4  fpyEdiffifbsipi et BREBUW AN 95% 9K &
10 min, PBS kT3t , ik 4804k 4 6 BELIBT 1) S5 i 10 min, PBS
Yk,3 min/WR, 2L 3 YR JEGRE YA B 10 min, L5 2 E
P . —47: CK18 (AFP, &R R 2 h, PBS AU — ik B
XFRR L, PBS ik, 3 min/ ¥R, 3t 3 YK IZESFRIC A T 10 min,
i A AR BERRICAY BP 2 10 min #iyk, DAB 58 F W, whi,
IIANE L YOI G, B BTSRRI, rh e v fs
J, EEO G BB TSR SEEC S AL (< 1.000) 4740
JH45, 43t 300 A4,

1.2.5 B3R BWEWCh A ACER B T TE S
fbiy 7,14 21,28 d FH PBS w55 37 04 41 B, e 5 TG AL 35 19
DMEM B, 3555 24 h J5 08 13, A ELISA X 1 3 v
Alb HEATRIN 250 W65 FHIEAR A T 450 nm il jlids o ith 46
RE A FEA T (8 A o i, RO SR R R A, A6 R A
91 mg/L,

1.3 it
THEYOEH & 5 3255, SR SPSS 10. 0 Gt 4, 41 6] 1
BOR FHICE S I BT 7 225007, T FLECR FH Tukey 5,

2 HR

2.1 MSCs B AERIZHRB AR IFIELEE

RN A, BT, KGR (& 1), BRLE AR K
BGENG 20 ~24 d FTEEEAN R IR IR AR o A% A0 M AR i 304
JRAR AN 1 RS Al Kl A B SR UK S 90% DL I, it
AL E MSCs 1431 TR : CD29 FEM: (FHMER 87.6% ),
CD34 [ (BAHER 6.52% ) o

A RARIES; BiAERIBIR
El1 FHELEE MSCs BREMERIES:F9 dWE  (#1F B4 x100)
2.2 HEFmae ALK
WA 21 ~28 d B JESHKRRIEE A=A £
AL LB IE , 40 M %% (5 28 O 40% ~ 50% , BURE 41 i Lk 2 5
4% ~5% (& 2)

E2 #SE21 dABME (EEkeE x100)
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A5 § 14 d i AFP B G MM B:if§ 7 d 900 AFP E g Fakk; C: R 21 d @M CKI8 B G B4, D35 21 d e CKI8 & & Fakt
B3 FSMEMERTERIRERIE (DABX100)

2.3 Rk mlALFREER

RiBFEFH D 2H 7 .14 21 .28 d IF AFP CK18 ¥ KM, %
B 2 AN [E AL BT 1Y 300 A~ 4 L, 3450 6 BH M 4 i, 14 2
e P B 2 €%, R R K18 7 45 2 r 1S i s (1] 348 o B 4 23484
E(P<0.05) , S04 C4H >A 4 >BA(P<0.05),AFP Yt
O TE A5 20 HP R BT 1) 1 i BH A ZRBEAIG (P < 0. 05) , 452 (] JEBH
B2 (P>0.05) (K 3,5%1.2),

Fx1 AFP ERERERIFSHMPAMERLE (n =300, v +5)
215 74d 14 d 21d 28 d

A 38.50 £3.69 26.65 £2.08 18.15 £1.47 9.49 +1.43
B 30.14 £2.52 20.69 £3.08 12.00 £2.99 6.61 £1.85
C 65.25 £3.70 6.21 +2.31 6.16 +0.88 1.40 +0.60

B & 55 % F=8.939, P=0.012; R F R4 # # tbik P <0.05

%2 CKI8 EARERERIFSHEMIPAMERLE (n =300, v +5)
215 74d 14 d 21d 28 d

A 14.62 £1.54 23.51 £2.25 35.21+2.72 42.43 +1.95
B 10.82 £1.22 19.80 +0.75 29.18 £1.01 40.07 =1.24
C 25.69 £1.38 38.28 £1.76 47.00 £2.09 56.16 £3.15

B &, 0 F=323.465, P=0.000; B % ,,t F=212.640, P<
0.05; 7R ) X 4% # W4k P <0.05

2.4 ELISA #m3fx L Alb 4%

TEESAL 7 14 21 28 d F 3T 1138 1100 -k I [0 4
S, A A K T S 4 MSCs 40 it 15 5 43 3 Alb 7] —
it 1) 4575 S 4L I 4T 1 350 Alb 9 2 BEIE A 6 S 41 5 2 i
LA 255 (P <0.05) , Huhifh G20 o] W 25 57 (P >
0.05), WFE3,

K3 AR ESEFERD Ab REREMNE (mg/L, n=5, x £5)
205 74d 14 d 21 d 28 d

A 13.93 £1.38% 24.34 £1.77* 36.61 £1.54% 40.87 £2.93%
B 11.85 +£0.90* 20.62 £2.34* 31.43 £2.032 36.53 £3.022
C 26.34 £2.58 63.97 £4.03 106.99 £2.33 114.37 £4.32

B &y F=12.027, P=0.008; B &,y F=4.753, P=
0.050; a: P<0.05,%5 C 2arbig

3 it

T AR ARG IR L € 2815 F TR 7 2k I 508
AR T LA B AR W T, 9F Bk # T — 24
JIT AL 23R R TR) R S A B T 40 4 AR AT, % G
G SR B AR PR 4 T 20 A R 75 1) T 400 B 43 A b ok
LR A 7 i e A 0L 1| N = e 11p 7oA A R 1 O )
T4 7 LA L -7 5 22 DL, o G S 1 e
PRI % 5 T ) 0 2 75 LA 200 L P T 3 K T 485
R BE. HGF AT S MSCs [ fTREAR /b B L 8IE
52, 5% T EGF — 1 LUK BN 2 — R A5 227> 2L A
T, BARIE MSCs H45H A2 ik LW BE 25 K /R T, (5
X H% S MSCs [ 7T 40 18 20 Ak 119 52 36 BF 58 38 o $OR
% ASSCI WU RE Ak 5 B, SR A 40 g IR T
(HGF EGF a4 ) 55 MSCs [i AFRE 4R 43 1L
PR A I T S 5

B B B B 44k SR T 20 ML ) MSCs % 7R
2 B A A N R 19 1/100 00075 ml 45
BEFALAETSE 300 ~ 1 000 4, FT LAJFUAR 35453 19 MSCs
BTN R T2 21 T AR 7, DR I Al £ A s
PRI PR L) BRI . AR [ A A R
WiEA T I BRI, 382 MSCs 43 B alifb R 4h 3
(977 8 AR AR MSCs I B A K T 325 1L 200 0 28 2 i 2 07
A R G 2 AT 40 B, (A3 B 4R IR 20 S 2
MSCs BYLEREAR I . BT B PO R B BR 20 B85 R G i b
2 S AR 2 B PSR K T LS 36 A% SR v
TR BRI, BT R AS S0 0 BRI B0 5
BERE IR AN 454, ] Percoll 43 85 W %) B 6 7 16 15 5
o, I FE 4B A LT AL 40 R 5 440 L /AR
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IRAFEE LR S ) MSCs ., PEARYIE G RE 125 57 | Bl #0057
B A K RO T I M, D0 % 4 i 32 B MSCs, thu il
RETRA A AN IR EL AP, R UL AR ™A% AR T AL
B RIS A ] 4 fL3F MSCs 76 58 %87 B9 A JH I [l 5
KRR I, it —25 4lifk MSCs, 2 WALAX, 40 fg A8
Ry SRS A AT AR A BRSO, % 24 10 440 i
JEATCH B ARk, 32 75 X H 88 MSCs uE 8 A 75 F4i
b MSCs 33 e 25 J85 b JEE 80 | B 35 35 R A i
FERIFHSE 5 T RV E T B S (0%, X A s
SEMAZIN , ARAS B A M 40 B A vy, 2 LB BARL A9 40 5 4
16 MSCs 9753, 33 R4y Bg alife fny 5, AR T
LAFRAS 4.0 x 10744, 56 3 A0 AT L3R4S 1.0 x 10°4
2, 220 T X 2 LSRG T 200 3 TR A 7 - CD29 B
P, CD34 BTk, X 5 Pittenger 45 (AIFT 451 —3,
75 B HE MSCs [a] JF 4 i oAb, = 2K M T —
BREFE S5 o PR i G 15 35 S Al oM AR AN 500
A ARG Se8E . HOF iy fFdn A4 KX 7, 3%
FENFIE Kupffer 200555 N B A o™ A 6 40 A
PEIER 220 Z40E T, 02 1 5 40 ik 0 A2 A 22 93 34
1, P Es i HGF w32 FIAE T RFAH & 40 i fA o Mg
SO szEe T EGF AR TIN5 o
LB 55 — B B0 0 PR, R a2 R A K A2
(EGFR) BT 40 ff s 58 . EGFR W E% EGF Fi% L
AR o (TGF-) 155, 16 T 40 i v A 5 k™
EGF Ml TGF-o 2 FT A0SV 7E FOAR AT 2253 LI, 8 43 T
WEVIBR IS EGF i3 K -7+ 5 2 ~ 3 %, EGF/EGFR 7&
JFPREE R S B B A A 225 4B T EGE Al HGF
AT LIS S R 40 B i S R e ik feam st
F EGF F1 HGF {&&M7E /N BUH- i MSCs, WLE 41 e &
78 A I LA 159 28, S 3 € s e €5 K600 30 I 400 J A
EW CKI8 MIFEMH, il BA% " /] EGF Ml HGF
57 KB MSCs 21 i 1a] 4 ifL 734k, FH RT-PCR A
. AFP mRNA 725 7 R EPHEF 5, Alb mRNA K
CK-18 mRNA JFHEEIA 253k ,21 d B9 ; b 4 00 5% 5]
75 21 d (1Y MSCs JEBE5H 5 I A0MEAEY) & o ARSE
Sy &4 HGF EGF HCF + EGF sl A fin: K 87
1) DMEM B35 51115 S, 45 BB SR MM ES -
HANMMEAEIEE, e g fb s b o] W1k )5 4i i
TR bR Y CKI8, IhEe FrsE A, L B3R
AH EGF .HGF .EGF + HGF #gEiE S MSCs [a) ATAF 41 Jif

oAk, I H M E G ROR A

B MSCs 1ERSN 5 Ty B 3557 OF e R H 2
6] MG RE , 8L 18 S RRE , AR N JC A e ik I I
IS, F] A 2 23 TR A BRAE R 120, 45 D AR 2R A
RIS TR TR R
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