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Comparative Study on the Effects on Restoring Hepatic Functions by
Transplantation of Hepatic Induced Bone Marrow
Stromal Cells in Different Differentiated State
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( Department of Pathology ,Medical College ,University of South China ,Hengyang ,Hunan 421001 ,China)

Abstract: Objective To explore the effects on restoring hepatic functions of acute hepatic failure model rat by
transplantation of hepatic induced bone marrow stromal cells (BMSCs) in different differentiated state. ~ Methods D-
galactosamine ( D-gal) was served as hepatic toxic agent,female SD rats with acute hepatic failure model were randomly di-
vided into 4 groups:BMSCs transplantation group, mature hepatocyte-like cells transplantation group,immature hepatocyte-
like cells transplantation group and control group. The compensatory ability of hepatic functions of the transplanted cells was
evaluated according to the changes of biochemical markers in serum,and sry gene was tested in the liver and lung of the re-
ceiver rat by PCR technique. Results There are distinct changes of the tested serum biochemical markers of acute he-
patic failure model rat after cell transplantation. The serum levels of ALT,AST,and TBIL were distinctly descended,and the
level of ALB was ascended. The ability of improving hepatic function and depressing mortality of the mature induced hapato-
cyte-like cells is the best among all the cell transplantation groups. The signal of sry gene can be detected in the liver of the

receiver rat till 30 days after cell transplantation. ~ Conclusions Both the in vitro hepatic induced differentiated BMSCs
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(immature induced and mature induced) and the non-induced BMSCs have a compensatory ability of the prostrate hepatic

functions. However, the ability of the mature induced hapatocyte-like cells to improve hepatic function and to depress mortal-

ity is better than that of immature differentiated cells as well as non-induced BMSCs, and may be first selected as a cell

source of cell transplantation.
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AVENT I RE s 2 A A TS 1Y 2R K 2
—, HIRIT R IR R TAE P A — A xfEd . B FT, &R
TERY DI RE SCHFIR YT A REAR S 2 S 5 i P2
fE. JEAHFHEFSAE ( Orthotopic Liver Transplantation ,
OLT) ik by H i e A RUIR Y J7 %, (B RR T e
R ™ T SR A5 TP A AR ) W I 52 38 T AR Y
2y, B 29 N 1 SE R P Ts, T4
T2 SRS A1 ( Hepatic Cell Transplantation, HCT) £
RT LA i 105 A A AL A fdt R 1 JHF 400 B i LA )
JEFER A A BE 3 8 200 £ BB ) B 8 e A
R SRR I RS AR o A JEL 6% R B ] L 200 L 5 ) R
A AL A RO Y R SRR I PR b A8 BRI AT B 1 22
PR ATy AN W M 58 3 8 1] 5T 40 i ( Bone marrow
stromal cells, BMSCs ) J&—Fh Z e T 40, B A L5
T AT AR A F T ARy 1) oAk 2 AR
FELH T T A1z FTF0 05 sh S 8L 1 52 56 1l 37 BT
YR NS T 0 T RS RN 4 HE AT 4 AR &5
B FF 40 B b A 9 T A LR A A > AR S
K RSNS F 1Y A [F] 70 AL B Be Y BMSCs #E4T 14
Fott, AWESHF DI REAVEERE T, JF X HMERE AL 45 F
7 He A

1 MRET &

1.1 SRz

TEFH B AR SD KB4 H 6 Jallg 1A 100 ~
150 g, FHT B [a] 5T 1240 i i 4 ; g B EPE SD K
40 H 6 JEIE  fRH 100 ~ 150 g, T 2 AT
RSP S RS SZ AR A SR
W, P I RS s huo PR
1.2 BMSCs B9 B EHRFMEE

WrEiabFEAEME SD KB, TCER A% 14T OB
AR o TR GY DB Bl i v ) 5 Iy | 2% 58
HBIE  Hank's MR 0PPEEBEIE . TS 801 B RE2H 24T
AR A0 R, S0 10 min (1 000 r/min) , 25 F
1. F DMEM/FI12( GIBCO, 3E[H) B 35 (% 10% i
4113 ,10 pe/L EGF) BANME, R T 75 om® ¥R
Bigii, 3 KIGHE R, LR R 2 ~3 K —IK,
K2 8 ~9 St BIFTHeMR, iE2ufe 25 5 0, ke

directed differentiation ;

hepatic failure; cell transplantion

VU REE 240, B Ay o ) T A I, 2 0 4 B AL o0
ALY J3 T8N CD29 * CD44 * CD34 - CD45 17
1.3 BMSCs HIiES S

SKHISCHR[3 ] ~ [5] =205k, Bl 255 5 R
BMSCs #% 1 x 10* cells/cm” $EF 2 75 cm® $IRL ;5
i, 24 /NS R 25 L% DMEM/F12 853838 ¥
PR (ARG R +0. 15 o/ L JF iR 3
By s S, = KW, 00 T 08
11 RANEE 20 RUKHELIA , X H ARSI TR
1.4 BMSCs S LREHHE

BLH AR B EUS RNA | LA RT-PCR BARKG I
R MRS . S hRE T 51750 e B
FJEAF R (1) M,-PK (M, 559 P i R D8 e, 40 T4
Moo Fhrak), i 5’ CCATCTACCACTTGCAGTTAT-
TCGA3', F i 5' TCATGGTACAGGCACTAC ACGC3’,
P48 R B 431 bp; (2) Albumin (J2VTF 40 4> 1
Fri&), il 5’ GAGCCCGAAAGAAACGAGTGTT3',
% 5’ GGGGAATCTCTGGCTCATA CG3', ¥ 1 b Bk s
389 bp; (3) BST-1 (‘& #lH) Bhe st , B H ) 5 24 i s+
Frak) , FiF 5" TGTGCCCCCTCATGACTATGAS! , I iif
5'GGATCTTAACACTGCCTTCGC3' , 4 Fi BL K- J¥ 485
bp; (4) GAPDH (N Z &), Li# 5' CCATGGAGAAG-
GCTGGG3', R 5'CAAAGTTGTCATGGATGACC3' , ¥
4R B 180 bp, R R B T PCR Y ( Eppen-
dorf 5345 F8[E) FEATY 1. 5% BN Ik B
L
1.5 SMFREMEIEERSH

ZROCHR[ 6] Z i, Ml SD KR40 H 28
12 /MBS — RIS 1 5 D-gal 1.4 g/kg R
RAMEF iAo KB BEDLS 4 4 41. BMSCs
A . LIRSS 09 BMSCs 41 il 74 ; 2 HE T 40 ity
B IESE 11 K, Rk M,-PK 1240 4
AT A MRS AR 4. LS5 2 20 K, %35 Albimin
()2 RS A 5 25 R B2« D JC At %) Bl a5 7 2 i
TR,
1.6 #HEfE

PR RS B — Y T i 1 B D-gal 12 /NEY i, B
VI 10% KA EBELL 2.5 mL/kg 4 5 s 7 5 J6R
T, B9 IR B K Bk | R B R IR bk, £ 2L 5 x
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10° cells/0.5 mL DMEM/F12, J 1 mL {5125 (4 5
BEak) 2818 28 08 e vm w5 ke A 3k i, 48 A
ko FTA FARBAELEIETLEA RN, RGHHR
20 75 TU/ HLE, —R—IR 4L 3 K,
1.7 BFIhBERaE

KRBT SR, 250 J B, 4 B s 44y
B H 7 7170, HAS) A5 DU 240 B A% AR T 5 3l i i
N 5% Z i ( Alanine aminotransferase , ALT) , 73 HL 5%
Z§ ( Aspartate aminotransferase , AST) | B AHZT % ( To-
tal bilirubin, TBIL) , 12 1 ( Albumin , ALB) Z5/KF
1.8 sty EE&M

K PCR B A M P ke ) sy 14647 R
5, DA AR A 8 7 52 1 3 0 1A 9 0 A7 B s 1) S
SENITEN . BAEARJGH 7 .58 14 A% 30 K Wik
FEA R, B JFF R R A, $2 5 DNA, sty JE R 514
JP oI I 438 R BeK 8 k. e 57-CATCTCTGACTTC-
CTGGTTGCAA-3", F % 5'-ATGCTGGGATTCTGTT-
GAG CC-3' ¥ =K )& 180 bp, RINIARE T
PCR 1% ( Eppendorf 5345, fi [ ) ¥t f7 5L K § 14,
1. 5% B vk e R
1.9 S ESHR

FHGEH At SAS 8.1 X 45 K d #E47 G2 443
Bro SEERAARR A & 25 AL FEA S B L BCR T
K, P <0.05 2594 i &k,

2 &% R

2.1 BMSCs HESMUERHP D FRIEHFIE

B Ay B 156 ) J5 400 L 1 A 1 40 F-d s, BST-1 1Y
Fh—HEFFLEFNA LIS 11 K HER T 25
20 RIFHR (K 1A) o G HEFFAI ML) 73 AR5 M,-
PK P RIBESTEFH TS 11 XIFGE IR, =
5520 RIFEHHA (K 1B) . ST A5 T
A& Albumin B E B EAYE 20 KA TR B (K

1C),
2.2 HF=E3YHEEBERNE NEFEIRT AT
25 PR R Sh ) 2 A0 MR AL, 9 000 % 3 1
THAEAAERI A W% A2k, ALT AST | TBIL [7KF
B TR, ALB /KA BT LT, St 2= ir B
N, ST HRALA HE 45 A MRS AR 21 4 2R P T e A= b 4e
PRIH WS (P <0.05) ; KB R4 Z (B A L, B
P20 B RS R LTI T RE 1) A A8 T4 HENTF 40 i RS
FEZ (P <0.05) ; 1Ml 41 HE T 41 B A% 45 41 Fi BMSC 4
MRS AR 2 22 1) 22 S U JC i 1 (P > 0. 05,36 1)

BST-1

GAPDH

M,-PK
500bp

200bp GAPDH

500bp

200bp

1 BMSCs S oLt o FRIZFE
A:BST-1 fUZ3A ;B M,-PK [ 3A; C; Albumin 13k
M : Marker 151 ; 15 R RUIF IS IR ;2 . K155 BMSCs;3 115
511 K BMSCs ;4 .15 5 20 K11 BMSCs

&1 AREBEEFERESZBEAFIIREELEREL (2 =10)

AEFAE)S 12 h HIFLAEST 72 h
415 ALT AST TBIL ALB ALT AST TBIL ALB
(U/L) (U/L) (pmol/L) (g/L) (U/L) (U/L) (pmol/L) (g/L)
BMSC
*szﬁfg 394.0£24.97* 1038.8£90.38% 4.7 £0.97° 30.5+1.60°  313.5+16.92% 673.2£25.86* 2.8 +0.96% 30.7 £2.16°
-
g{’;gm@ 399.4 £27.57% 1029.0+109.18* 4.0 +0.73% 30.4+£1.51%  319.3+13.09* 710.4 £37.41° 2.8 £0.94% 30.6 £2.44%
E‘Z%{l‘ﬂ?éﬂ} b b b b b b b b
362.1+16.65% 911.9£27.34%>  3.33+0.333>  33.2+1.945>  268.0+17.81%> 650.4 £39.19%> 1.7 £0. 46 33.1+2. 159
iR A2
ZEEXIEZE 997.6+99.50  2795.9 £22.82 31.0+3.08 25.3+1.80 425.0 +£21.61 930.6 +50. 60 21.0+1.81 25.6 +0.89

a: 525 X IRALHER, P <0. 05 ;b 5 BMSCs BAR L MAAETF AN MR HE 4 L4, P <0. 05

248



2.3 YMBENKRIETENZME

MR R FRAE D-gal 151 /5 24 /NHFF 4R H B
FET-,72 h I BMSC R ZH AT -3 40% , 4l HE
JHAHRRIREAFZH N 40% | A ILAS AE 2H 2l 30% , XF
HRZHH 60% ., AIRSAELAAET R I AT R4
2.4 HENHAMEZEIHYERNTFERRRE M

PCR #2855 R, A0 208 B VA R Dk RS R I 1
57 R 14 KR 30 K, 5B ARLL sh P HFRE g 2
REASIN S sry JEDRT, 1 %oF AL D) JCAG {5 5 (18] 2A)
FERTAEZH L NARTE sty FERE 5461 (WLIE 2B) .

500bp

sry
200bp GAPDH

200bp B —— L

B2 BHEFE30 X sy EEEHEESERR
FERERIE  AJTIELL B L
M Marker 1;1:BMSCs B4 ;2 . S HESF AN SRS AR AL 53« %
BT ARG HELE ;4 . 25 PO HREH ;5 KRR IR PEA: %o G
6 « W iR FRLF P %o

39w

BMSCs 1E A F0 7ol IR Al i A an N (1)
WM 255 5 (2) A T R RARES  JF REFE AR SME
FFIKREY 1Y 5 (3) AT LA T B E AN R
P3G oA A, PR A R AN R A
PERS, o AHE R RO, I Hokk e T i T4t i o
O (e S 7o

BMSCs 7E A E )75 5 7346 A T 41 A 41 i
(SRR 2 | SR IX B 28355 3 401k )5 1) T 400 i
A A AR PN 2 75 B R T A4 L ) e ) i T AR
LT IOT RS R A 05 20 A IO SE ks BM-
SCs TEMRANE 10755 AN [ 43 A B B (435 R ik %))
HERF2H A7 M, -PK A2 A5 35 Albumin) |

SRIE T IR S0t I vl A R R R 9, DA%
FEA I HF D) RE AR RE 1 . S5 R BoR , AN 4
LB BL i) BMSCs 8 A J5 24 6 & 35 B& AR 25 4 1l v 19
ALT AST TBIL 7K~F-, $2&/m FUEE F1 ALB Y6 BUEETT .
Lt TBIL 1 ALB P /1> 48 B 5 g S e JiT- Ty g 1) 2%
FRFRAE , Wi S e T 20 X R 2T 2 AR RE 7, ifi
J 2 U S e T A0 M ) R A RE T . Al RS A
J5 S I3 BB LT & TBIL K69 B & 1
ALB ZKF-1 T 16 32 1 2l 10 %) JFF D e =2 240 i
RO HTA BTt . ALT Rl AST A2 ) B i 461 40
BEBIPIAFEbR , 7E St A0 MR A St B i T R, AL
BRI, X — G RRRE A2 M  FE AR
RE 1A & ANy i — 245

NI el T 53 S O 7 1) = & N
SHAEBT BRI TR BE T, SR BN, RAIER
AL BMSC L HA — @& T se R EERE 01, 5175
5 FE A HE T AN 0TR Z5 1 20 B AH 24, (BT AN B 75 3
b 2 AT AR AS P 40 M, 3T B2 BMSC ifE A
PG e B BE OS2 A R &2 T BT 1 434k Y
G, H R TR P A Al R R B R R W , MO 2ok
JHF s v AR AR A FHAS B0 28 18 At RS 1 2
JotetE A&k, F, BMSC A £ L i fE, 78
A PR 3% 1) JF 20 0 53 Al 2 5 1 1 At 248 L S
RGBS TN AFAE A 2 B8, T BM-
SC SErER AN T, Toie Ab T Sl HE Bkl 20 40 etk
&, Aoy e e  EE et b B EA —E R
B RTVE A A0 IR Y B

YRR I S SE T et = AR T
M, SCERA B AR MRS A A, 25 AN RS M4 2
W AR T SBT3 BEARIE BE 3K 20% ~30% A
&, AT R X FE TR W 2 B B AR T 40
HET 240 B B8 A 2 FR 22175 52 1) BMSC 41, 1T S HE JH
AN AL A 2H AR 22355 519 BMSC 2H /R FHAH 4 .

HELA 20 ML A2 AR B R R ) A7 B8 B i) B 8 %o
T MRS AR S50 0 O A BB L, A TR
R AT, S50 20 5 B PR PR sh ) A S R 2 A, LA
T S 1 B R T 200 N A0 R S )
P B sty 4 FArds, R PCR FARK AL A
20 A 52 AR K BRAAS P £ B I ) R IR 25
HR IEA R A G B 7 K 5 14 KFIEE 30 K,
IREAESZ PR K BRI P AS I 3] sy 56 PR, 11 7 i e
I Ath 28 DU AR AG I 2 sry FERME S, DL HHAE A 20
MIAEZ R EAN =R 1A I A EE
b B AEFE P

(T4#%257T W)
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(L3#% 249 W)

ZE LTk, BMSC AN AT DAFE RS M S5 T4 i
FEARRL, BAT A A L8 55 SRR, X LE A A
ARG X IFDIRE YR E F i it A — e R RE
1, 0T DIAE R 20 RS R M AR ) — A R
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