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Abstract

AIM: To evaluate the therapeutic effect of trans-

plantation of human amniotic membrane-de-
rived mesenchymal stem cells (hAM-MSCs) and
human umbilical cord-derived mesenchymal
stem cells (hUC-MSCs) on carbon tetrachloride
(CCly)-induced hepatic cirrhosis in rats.

METHODS: hAM-MSCs and hUC-MSCs were
isolated and analyzed by flow cytometry for
detection of expression of CD44, CD29 and
CD34. Hepatic cirrhosis was induced in rats with
CCl,. At week 8§, five rats were killed to conduct
pathological examination to confirm successful
induction of hepatic cirrhosis, and 30 rats with
hepatic cirrhosis were randomly and equally
divided into three groups: hAM-MSCs group,
hUC-MSCs group and control group. The hAM-
MSCs and hUC-MSCs groups were infused wit
2x10° MSCs in 2 mL of saline via the tail vein,
while the control group was given equal volume
of saline. Liver function was examined before
cell transplantation and 4 wk after cell trans-
plantation. HE staining and Masson dyeing were
performed to observe pathological changes in
the liver. The expression of alpha-smooth mus-
cle actin (a-SMA) in the liver was determined by
immunohistochemistry.

RESULTS: Both isolated hAM-MSCs and hUC-
MSCs expressed CD29 and CD44, but did not
express CD34. After cell transplantation, liver
function parameters were markedly improved (all
P < 0.05) and the expression of a-SMA was re-
duced in the hAM-MSCs and hUC-MSCs groups
compared to the control group (130.6 + 3.0, 127.0
2.6 vs 152.2 £ 5.4, both P < 0.05). There were no
statistically significant differences in liver func-
tion parameters and a-SMA expression between
the hAM-MSCs and hUC-MSCs groups.

CONCLUSION: Transplantation of hAM-MSCs
and hUC-MSCs could efficiently improve liver
functions and inhibit liver fibrosis in rats.

Key Words: Human umbilical cord-derived mesen-
chymal stem cells; Human amniotic membrane-
derived mesenchymal stem cells; Transplantation;
Hepatic cirrhosis
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human amniotic membrane- and umbilical cord-derived
mesenchymal stem cells on hepatic cirrhosis in rats. Shijie
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BHE): R AR A AR T4 (human
amniotic membrane-derived mesenchymal stem
cells, hAM-MSCs)#= A5 £ 8] R T 40 e,
(human umbilical cord-derived mesenchymal
stem cells, hUC-MSCs)* 424 K K ATAEAL Y 75

FiE: & B3 HRhAM-MSCs##hUC-MSCs, i
KAEMCD29, CD44#2CD34. CCLiFF KK
BT RRACAKEAL, f2 5 8RB, 755 R K R Mum 2
Ho ) VA A Ay AR A, 30 % AR K R AL
AR Tl A@ = 10), FRF@pse =
10)F= 2 B4 (7 = 10), 4 %] i EAhAM-MSCs.
hUC-MSCs 2 mL(Z8 482X 10Fe 5 & 4
2 &K, mpaAS A A4S 4 wkig, Al KR
R fe; AF4A42HE# &, Masson% &,; %% 40
LA T iR A I a-SMA R I I v 8 & A

ZER: 2 mE kA CD29. CD44, R & ik
CD34. BHE, 53 Bk, iy T e
Fo T tm LA LTA=A ST 2 41K(204.6
+16.4, 195.6+21.2 vs 539.8436.2; 180.1 &
252, 167.54+19.0 vs 337.4123.4, P<0.05); &
RIABRY; tHRREF RS AEFELEF
(P<0.05); AFlEa-SMA % & 28 (130.6+3.0,
127.0£2.6 vs 152.2+5.4, P<0.05). Fra T4
B8 Fo I T tm AR LE 69 BT S fk . AR R 32
F 5 B MEo-SMA £ A ¥3) £ B £ 5.

518 hAM-MSCs#hUC-MSCs#t A 2% & &AF
ALK RAER 69 BT o e Fo AT RRALAZ E, W04
FRRFAEEF

REER: NBFAR R FE BT T 400, N =ERRIR 78R T 40
fia; Bo18; FFRELL

oW, X8, XESm, R, IRE, 2, I0HEER, XUEE.
AFEFHREB7RTHRN KSR aTER. R
HSEIZE 2012; 20(11): 916-922
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g1k (liver cirrhosis) e 2 Fiig 1L & e 1
B B, R A7 HF FE (orthotopic liver transplanta-
tion, OLT)J& iA77 AL AT H0a T 751, (H2
AAAEQERT RS . AR5 I AAE . e e mit
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o H KA FIE SR 2, Ko B A et AT
B RGATT, &R N IFR s 2t ek
[ A AT IR T 20 M RS R YR 9T 7 v B AT e Wl A
s HAT, CEA RN BN R KI5 (¥
5 RIS R 43 28 H 1) 78 0 T4 fid(mesenchymal
stem cells, MSCs), ik It 2 AT 55 #E 1] 78 it
T 40 JARARL P 2 T b 25 R0 22 1) 34 7 RO
TR I, BralrMSCsHI-IRM S Cshgfis 7316k
JHF 440 WA 40 B, A 28] BTl A A 7R 4k P R A%
0 LI T e RN B AR T 21 k. BB IG Loy
W 5 B FE4), AT RAK S 3RO HLB A A6 B 1
PRI, 2B HEM S CsB U IR AR, AHEIT B 1
HLER NI M S Cs M N E M S Cs SRS iR 7
CCL 5T BIR U AT ()7 20 22 5, BAEN
PR AL R 1T 40 B R R R LR 2 AR

1 BRI

1.1 ## 2, SDAR3SH, iM%, DMEME:
IR, VAL R, CCL(HTal, #E99.5%), 2.5
/LIRS L. . HICD29. CD44, CD34, {8
AH 2 AT, SPO000TR 71 £x.

1.2 7%

1.2.1 AFARAL K AL 64 ) & CCl K G
WL RS, EIRELS mL/kgf) ) & oK R
TR RS, DURYILL3 mL/kgf FiEgt, &2
R, RS wk. 8 wk/EBEHLALAES KR, 490
PR UE S BB (A % 80%).

1.2.2 AR MSCs# 4 8 3230 50 44 T HR
JEHGEURH E PEREIG  LI SR 7, DAPBSZEM
FEAT VR B I L. K ety B VIR T emffg /)y
B, BRI AN I ERIK (150 R Bk (2 4%),
KT A BT R /NI T mm™ & TR IR,
I ARF BN 10%06 25 3% . 100 U/mLis
% 100 mg/LEE5 X DMEM/F 1285 95 2, ik
HAE37 ‘C. 50 mL/L CO, MR & 15740 v s
IR WFRIEET A4, AN R S e, TS
3 dilid dfi 1R, 41 MR 80% A Jim 2.5 g/LI
JREAE AL, DAL : 2-1 & 3HEL B AR 55,
1.2.3 FBEMSCsty 5 & 370 LR &M FRUE A
AR E AR R AL 2310 cm X 10 cm, BTk
Sy BRI 2RI, FHPB SZZ M 78 73 ks
BRI UL K SRR T BE BT R T
TR FRILp, IIAN2.5 /LI I, 37 CH
130 min, £ 130G AR B ER KR, BN
WEEN1.0 g/LIMIRIREEIVAI0.1 g/ DNAR§37 C
120 min, B S RIBCGE A3 003280 200

WA A %

A A B 8
5T m e e 4k
R Sk 54k Fe A
) 4 19 A2 9%
ATUR A B T KB
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7.;;;; ?}zi‘% iy ANEEAN H . A R ORI 1 000 r/min 0y 2 RAFBEITEE 220 1.
A % § TR L . .
TR 10 min, ARG, WEGRAR, L2X109mL 128 SEMBILE R B ILE G (0-SMA):
%ﬁ%iﬁg;‘%g FERhT75 mLESFRAN, I 10%6 7 L | Yok 20 2L 24 K I Sp(streptavidin-perosidase) k.
2 AL 28 i

whe, A KA
T VAR F CCl4dk
8 B L gL X
RABEA 09 T 7 h
Fatf e LA

100 U/mL# %52, 100 mg/L% % Z IDMEM/F12
REIRM, B 137 'C. 50 mL/L C O, LRI FE (1) i
FINREE. 48-72 him, SIREEFRIE, 57 SR MiRE
Mg, LUGAE3-4 das i1k, Frgn ik 2|
80%-90%i 5 I FH2.5 /LI kAR (R AL, AL ¢
2-1 : 3L EIAEARRE R

1.2.4 ABFrMSCsAn £ EMS Cs & 8 3R 5 H7:
FEP34H LA 2290% /5 A7, IN0.25% 8 2 11
161 min, PBSYER2IK, BI'E Wiss N iHE,
AN IS UREA 40 Sk 1 X 10°, 433 R EPH
#1000 r/min% 3 25007 min, 5 B3, TR
(IFEA R0 uL PBS, FEmCFT g i &
W, NN B4 {CD29-PE. CD44-PE. CD34-
PE M [FATHH IR 10 uL, 780 WedTiRA), 37 “Ci
J69% & 30 min, WA HT 0400 plL PBS 4 S AR
500 L, 75rRA, H A AR ilc D29,
CD44. CD34.

1.2.5 MSCs#g A Af: BN BB K341 % 1R
M = 10). s TAMdl@ = 10)FE 140
M = 10). ¥ 5-6QNFATMS Cs I A )5
MS CsTRBI 2 mL(4I A H b2 X 10%) 53 3
N T 40 A 4 R0 2 ST 40 PR 21 OK R & Ak
rp AR T LR 7K 2 mLVE A IR 4K U ik R
1.2.6 AT 2 se e reml: 41 B A5 R A EOK SR ik
M2 m LA FE 5 554 8 K R A0 %K M3 mL,
3B AR ME(AST). N IR
(ALT). FIHH(ALB) K& HZL 2 (TBIL) 7K
1.2.7 AL HEF IR F & A4 wkik
FERTAT KB, IO T, ZE 31 AR /K Pk Ja A g T
A RARKR A GO, ARAFH 100 g/ L P v v
SE72 h, AT EIEY) S AIIHER (A, R =
JLtf(Masson 4 (0) W 2 T Mg Jst iR ot Dl 8
TS W5 B AL bR AR I AE /N T 5 S T 440
INBENE DL, S IRSCHR[TIR AT B4 FE R . 40 M
INBE i 107 78 R P AT 9 B 43 GV o A
WASPEIRBERE 20 2% 0 73 M, 153 /b, 2%
HRRRE, 39 N, A NS A 0
SN TE T AR, 140 0A T D 4 22 i G 1R) B T 1, 2
WA TEA BB TE B, 39k 56 4 8] B T B (1
NI T R0 AL TR BB 4N, 425 g 358 5 1) 5 4 T
JE BRI B 2L IR AR P VE 43 043 A ol
WiARYE, 190 AT i T 07 AR 40 i, 293 4 T 1D A%
P AN B <173, 343 4 IR I AR P /N - L
1/3-2/3, 443 R NEIWIARTE b /N LeAg1>2/3. 0] J BE

B ITFAL) F i i /K, PBSYE3 I, FrAs IR iR
154210 min. FIE3%H,0,%} 1 A P50
FiEF20 min. 00 1L 2 I35 50 wL3sf B, S
o[ R P o= LA, 12 100), 4 CREK.
WP, 37 CHEE30 min. T 0B bR iC R
FBEA %, 37 'C 30 min. #5202 W HPBSTE /it
% BB P EIDABR M, HKRAKPIE, TRk
RRYL, BREERE K, B, R
B EBE(X200) FULEE, BHIE A0 BA% s 0y b
o, BESKR YR (BB S A A ) B A% B4 A LT
BEBIU) A ILA7 S, T UG o0 B e ARSI 45
ANVRLIET BH 1 41 B PR R 23 (K P AED).

Bt 3R i A s ASPSS17.045 1T ik
PEA, ed Llmean = SDR 7R, 34 i) HEA K H 58
SFEATL B TE P P 3 B LA (R ) HEAT e T 2 4%
MT, P<0.050 22 A G vk 24 i L.

2 #R

2.1 AFFar MSCs#y 3570 A K B R A A AE N AT
MSCshi 32423 d, 19 HUE 140 i B AL 2380 il
t, BrgR7 dZcdAs, K g i AT 2 rbite L
BE, K a2 R TE, AR ks 9515 d
ST AR B80%-90% £, 4l il 2 T AT HEH Bl i
WRRER AR, AR, 0 P 8 T W S B B,
5-7 dEP AT KRS IR, 22 ARG gl I A3
—, DIRRTEAN A 3, gk AE K (B, FCM
TS R EOR, 3N HMSCsRIACD44,
CD29, ARIACD34(K2).

2.2 FEMSCs#y 3z A KA R A4 NI
MSCs#:F124-48 hJm 4 IFaa I EEE K, 72 bl
%5, AMWEETE. SN2 MY, Wil 4w
P 5 7 2 PR A MG REAN Y, 10 dZ5 A7 40 i n] IA
B FEMLE T AL 180%-90% /il 7, 4l iy 2K AR TE,
SETEREA A, HEH S5 O IR B iR 3 A
BG4 hJE A0 MR A BE, 7-10 dK I I
80%-90%, &2 34C)5, A Muali i ty, &A% e
AT R (). g B b 45 3 o,
H3MRALBMSCsEKIECD29. CD44, AEKIA
CD34([&2).

2.3 FFREARA R ARILER B Rl Hir K ST 2 e 5
W21 €0y, AL, Tt tl, KRS, T WK
INANEE (R REARSE T o3 AT K B AL I A, 2
R AT BT LK /NAS S B A &85 45 0 AT 0% A T 4 i
SR 2 1 4 i 2T I AR B, Rt 45 T 2
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1 ABFEMSCsTIAEBEMSCsEVBIRASTIASIE R x 100). A: ASHEMSCSEI R, B: AIF4MSCsH3(l; ¢ AZE

FEMSCsJF 3557 D: ASEIRMSCsE31L.

UC-MSC CD29-PE UC-MSC CD44-PE

200
ol Mgl M2
= I M1 956% | S | M1 97.77%
3 80— 3 g0
(@) (&)
40 - 40
00" 100 10° 10° 10° 0710t 107 10° 10°
FL2-H FL2-H
AM-MSC CD29-PE AM-MSC CD44-PE
200 200
160 F 160 |
2 120 M2y 120} M1 =
c M1 % | € r 92.66%
§ a0 L 89.28% § w o
40+ 40+
0 0

10° 10* 10° 10°® 10°

FL2-H FL2-H

10° 10* 10° 10° 10°

UC-MSC CD34-PE UC-MSC  PIXHH

160 M2 160 |
2120 ML 101% 2120 M2
§ 80l § ol M1 1.21%
40F 40|
0 0

10° 10' 107 105 10* 10° 10' 10° 10° 10°

FL2-H FL2-H
AM-MSC CD34-PE AM-MSC  PI%IE
200 200
160 F M2 160 - M2
B0 ML 220% | 8120 ML | 0.89%
3 3
3 80t 3 80}
40 401
0 0

10° 10' 107 10° 10°
FL2-H

10° 10* 10° 10°® 10°
FL2-H

2 EIRABFFEFRRTAROUC-MSOFIAFEERB 78 RTBIR hAM-MSCIRENREDRIRIX.

BT AL D

2.4 AT e dgARAR ) g MO RS RE AT, Bl T4
FAH . 25T 4n i 4 5 0 B ALK U Th g 4
FRAST. ALT. ALBMKTBILZ LG 2%
X (P>0.05, KHFK). BHE4 wkib, B 141
R I o A R S [ I e e
KPEE, HAFThAERFRAST. ALTZ 4 4812
B X(P<0.05), ALB. TBILZER LG ¥E X
(P>0.05); JIF 17140 i 4L RN 2 51 40 i 2H K BT
UIfeIRFFAST. ALT. ALB. TBILZ RIS
FREN(GERD.
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JHF I 107 A8 P AT 5 s S T A M K B
IE 23 4F 44k, MassonHe o iR X R4
AT DL S R RH 2% R B IR B A g 1 1) i 4T
Y, A0GEIAE DXORT R S K D AT T 4 A
FH 2 M A0 B 2H K B 2 23 P I it 41 4 s 4 22
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WAREE ® | DIRBEERARRITAET N RImedn £ SD, U/L
KA 2R
A JE A B A R
732 ; f_;; 23} ;2 ; B4R ALT AST TBIL ALB
:t,};,g YY) i T4hma 2046+164  180.1+252  162+18 21218
AAANEEMN,  FBRTORA 195.6+21.2  167.5£19.0 165313 22121
Kk —HRNF gy 539.8+36.2 337.4+234  16.0+16 20723
RS £ B
o

4 GRERNSFDIToa-SMATERHALRITADPIIRIE. A: FIR T4 B: M.

R B 27 T4 ju 412> (K13). 45 R R W], Botd
YN FRALAE T £T 4 fb . JHF 40 I AR PR IR B0 K
177 A% 1 A5 THT 38 A AN R 2 B o5, A L0 3 2
PEOr 25 50 Gt 24 75 L(P<0.05); 2141 4l
R A T 440 PR 4 D) 20 200 B 27 0 43 G B X 22 )
(P>0.05, %2).

2.6 FFAZa-SMA& LW T M IRHo-SMAS™
AT TS X FgEmE Lk
(1o VLA i T 400 6 = 400 6 20 0 = 8~
A o-SM A FHPESH 1) 7 53 Lok (K14), ety 1
ML FRET 40 B4 5 X A o a-SMA R
EZERAY R X (130.6£3.0, 127.0£2.6 vs
152.245.4, P<0.05); fiffs 140 Mo 4R 540
Mea-SMAFRIL 7= R IC 4t 24 = L(P>0.05).

3118
21 B F R T 200 6 % e T 40 R A% ) AR Ky i
JIF RS R VA 97 B AR T T B, S AR

JFRE Ak, £ W L D i iy e MS CsIRI
HAT % 0] 40 B e 3 I S R R 1 T 40 ke
A SRR B B SRR S H 252 2
IR, f5 BRI BEMSCs L4 W L
HHFETE A AR AT LT Ak (1 BE A1) {E R
I BEEU M X A2, I HLS2 AP 08 52 i A
55 5 s RN B S RS B T LA

H BAF 58 B M S Cs fT 22 M S C s L
HHBEMSCsHMBIER . kKM Z n
AR RE, RIS IR T4 M bR S WO ct4 .
SSEA-3. SSEA-4P40M 1 A s 63 o 41 41 bk
LM 5 oy 25 s M S Cs, R FH i il -
i N SR AN o D EZE R B TN Y
MSCs. A2 B2 %0 4H f 3 = 1A C D29,
CD44, 1 ANZRIECD34, B 7 55 1) A i MSCs
I REMSCs4li 45 .

TF 55 R BILIGF 21 MS C s BE W% 7 JIT- 40 it A= K [
o T AT 4 AR KR A EUR S MAE A
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B RN K F21 =B TETAE FTek 4-%7'_?@22% .

Y. (E 80N iy B,
CEAEE S B F T L E AT
ot 25 M A 3R,
548 Ffay FERTHIE Bt 4 BB WL A 6 A
) Y 20 22 35 BT 4w B
FEET4pE4E 2544029 1.43+0.22 1.60+0.21 1 Selzner N, Gra.nt DR, S}.lalev 1, L.evy GA. The im- BN A b

HETFPIEA 2472023 1402027 1.56+0.24 munosuppressive It’lPFh“ei meeting ““;‘;eotlgf’ef: T LT N
B4 35+019 223+034 3534030 in liver transplantation. Liver Transp ; 16: S B T 4

T, SN 40 IR 4 it (differentiated hepato-
cyte-like cells, DHC), DHC LA HHXLDL. & &
BRI PR 25, 20 Wb A LBAE T 41 B A 1 A= 2
T RED 202 2 M S Cs it I b I J2 404K 1
Sk, WEAIE W LL R BEMS Cs A B o fr 8 5 i ) A1
AFAE, PR, CEuREtE, £ FES
AR R 0] LA A DHC ) Tsais ™ hiF i
JF A M S C s 4l 21| C C1,175 3 11 A 4 K Rl A 2
R, T LLSGE IFIhAE, ki P AT it BAE
FIFAEMS Cs o BLEI ATALEL A, 40l & Fh s AT
AN I B T2 IR TG IR 7. Lee 5T ] 2
MSCs#HEBICCLE S0 BARA, 7T LGS
JFThEg, BUFE i o-S MA B IR R TR B3/
ZhangZ5P W SEIE 2 BM S Csid ACCLiE 211
JHF 27 Ak SRUBE R (R LY, 2% T B HE S OB
ST I, SEIEMS CsReBEBHIFHS CRvG I 2
JEM S Cs A% A T LAY /D I 40 B 0 1, A 15 JH 4
U5, “EREM S C s M AR Uk I 4l i 2 22 BRI
FIEM S CsiT 7% B 45007 T IE o IF 08 N A
FMAFREA.

JHF 1 4 Ak 32 2 5 0 2L 0k 40 1 9805
K, KEHFFTIESEAT I ) a-SMAZIA 2 AR
S SR NI Y 0 S NS W 9 3 /o A e ]
JBFHFMS Cs RIS M S C s 22 i kA A\ T4k
KRR, HFAFo-SM AR/, 18NS
MSCsHIAFJBEMS CsFE Al i v] LA JH-£7 ek
[ . W iF M S Cs R M S Cs (1) A= 1 2
PG AT HRED, ARG 1 R LR T PRIl i ih
I TR AL A TR (0 0. 4 P 0 T o5 it
K EBRFShRe s IR BE 22 VF 7 Fla-SMA
IV Y JC A S 22 . R 40 o A A 21K R
PG, KB IR RV, 3X 5 LARTIFFEI
MSCs R G i P AH — 8>

B2, i AR RO G Lo WS ), wl
DA RN, 60 ) AN 2, 20 e 535 1 N i
MM S Cs Y- JM S C s 158 B 7 AN S e Yk
I, AEILATEE BOR ¥R YT T REAL B M S C s,
D)7 ORI T BeRINLEI A Rtk — PR R,
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