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Abstract

BACKGROUND: Studies have shown that human amniotic mesenchymal stem cells can differentiate into
hepatocyte-like cells, suggesting that human amniotic mesenchymal stem cell transplantation provides a
new potential for the clinical treatment of liver diseases.

OBJECTIVE: To observe the effect of human amniotic mesenchymal stem cell transplantation on the
repair of liver ischemia-reperfusion injury repair.

METHODS: Sixty Sprague-Dawley rats were randomized into stem cell transplantation, model and control
groups. Animal models of liver ischemia-reperfusion injury were made in the rats in the stem cell
transplantation and model groups. One hour after modeling, rats in the stem cell transplantation were
given injection of human amniotic mesenchymal stem cells (0.5 mL, 10° cells) via the tail vein, while rats in
the model and control group were given L-DMEM (0.5 mL) or normal saline (0.5 mL), respectively. Liver
function and liver morphology were detected at 1, 2, 3 weeks after transplantation. Meanwhile, RT-PCR
detection and western blot assay were also conducted.

RESULTS AND CONCLUSION: (1) Liver function: Compared with the control group, levels of aspartate
aminotransferase, alanine aminotransferase and malondialdehyde were significantly increased in the model
group at different time points after transplantation (P < 0.05), while a significant reduction in the levels of these
three indicators was found after cell transplantation as compared with the model group (P < 0.05). (2) Liver
morphology: 2 weeks after transplantation, rats in the model group exhibited hepatocyte degeneration and
necrosis, and severe fibrosis, but these changes were remarkably alleviated in the stem cell transplantation
group. (3) PT-PCR and western blot detection: 2 weeks after transplantation, a significantly higher level of
hepatocyte growth factor in the liver tissue and a lower level of a-smooth muscle protein were found in the
stem cell transplantation group compared with the model group (P < 0.05). All these experimental findings
indicate that human amniotic mesenchymal stem cell transplantation can improve impaired liver function in rats,
possibly through regulating hepatocyte growth factor and a-smooth muscle protein expression levels in the
liver, and thereby promotes the repair of liver ischemia-reperfusion injury.

Subject headings: Stem Cells; Mesenchymal Stem Cell Transplantation; Reperfusion Injury; Tissue
Engineering

Cite this article: Wang XD, Zhang JJ, Ye K. Human amniotic mesenchymal stem cell transplantation for the
repair of liver ischemia-reperfusion injury. Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(45):6788-6794.
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HEZA: RG22, KEFAL T ) 2t
BT T, PERNAFLEUR & U B HURNA;
SR J5 MR #5 PrimeScript RT reagent Kit Perfect Real
Time (Takara ) i s A 28 Ut W 155 i cDNA £ %R
FER AP A KA. a—FEAILE A E 58, F
M Primer 5.0%k - it514, B BRI 5]
W .

51451

S 514(5-3) KJi (bp)

4B IEm: TTC CCAGCT GGT CTATGG TC 236
RI1: TGG TGC TGACTG CATTTC TC

a—FiFLEA iE[]: CTG ACA GAG GCAACC ACT GAA 143
CAT CTC CAG AGT CCAGCACA

GAPDH IE[7: CAAGTT CAA CGG CAC AGT CA 258

J2I: CCA CCA CATACT CAG CAC CAG
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I FELAB-Actin gy N S
1.6 “itFotr LK RHSPSS 17.040 0k, &
PR LAxesFoR . 2 4L LLBCR FH B IR 26 5 22 40 ik,
PAP < 0.05% 7/~ 2 5 A7 k5 i X

2 %R Results
2.1 hAD-MSCs#y % &3 hAD-MSCs7r R4 55 5%
FANRAMEAR, 1EA0)R24 hpy Bl SE4BE, 400 AR TE
WEMIG, BRI, 559R 210 dAeA gk K
[T 1£80%-90% & o %1485 IThAD-MSCs4il i/
Kk, RRAREEREK, 4553 {ChAD-MSCs4il il
JEARR—, RWERIR T, AR, TEEA,
A FERCLE, S AR 31 hAD-MSCs 4 ifl 51 it S 56
H53fLhAD-MSCs4H il Il B1 .
22 BAKFAMAiAnLER T4 RBHY SRR
AR BRIBE RISy, NG AT

MG, TaRBma. BRI DARER
W AT A TR e % IR TR g T Yl v T I 0 FRZEL(P <
0.05), T-4HMuFERE4L [ | A& 2 MR FE WG . N 2 R A5 I A
P AR TR (P < 0.05). k)G 2)H, iyl
AR NG . TN IR R IR e I s T IR
YTHZL(P < 0.05); THIMBMAN A REBE. N
AR FEAS AN TN — 7K~ 24 0 WIS T R84 (P < 0.05),
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EA R Kb T TR EE B B s (P < 0.05).
PGS, 3L KA MR Mg N BRI R I AN T —
WeACF P L 2 R B R, R1-3.

*1 BEXRBERTRNESNTEREBREHIKTET
& (xxs, U/L)
Table 1 Changes of aspartate aminotransferase level in
rats in each group at different time points after cell
transplantation

215 MG 1 )4 MAt)GE 2 A BAtG 3 F
Nspoyictil 31.361.02 31.35+1.05 31.47+1.03
URE| 77.18+0.54° 60.56+1.18° 52.37+1.07°
T-4n fu A A2 64.32+0.51° 48.02+1.10° 35.32+1.06"

Ferk: HIEEAIRAILLE, 2P <0.05; HEIM4ILLE, "P<0.05.

*2 FBEXRBERFRERE SR REREBEKTTL

(xxs, U/L)
Table 2 Changes of alanine aminotransferase level in rats
in each group at different time points after cell
transplantation

bl 2= Bit)E 2 1 HAt)E 3 4
IEH R A 130.24+1.22 131.20+£1.05 131.34+£1.16
e 208.56+1.34° 198.62+1.04° 177.64+1.12°

FAEEAEAL  188.63+1.38°  150.38+1.09°  142.31+1.10°

Fhk: SIEEGRAILLE:, P <0.05; HEMYLE, P <0.05.

3 FHEXRBHEEARINESHR ZBIRETL

(xxs, mmol/L)
Table 3 Changes of malondialdehyde content in rats in
each group at different time points after cell transplantation

215 BAtE 1 4 BAtE 2 4 BAtE 3 4
TEH R TR 5.37+0.02 5.36+0.04 5.35+0.03

PRI 22.29+1.74° 20.63+1.56° 18.77+1.50°
TR 19.81+0.43° 17.65+0.39" 15.36+0.48"

Rk HIEHXRALLE, °P<0.05; SHRALLE, °P<0.05.

23 BUARRIALHBEFEA BHE2MH, BAA
JEF IO 995 B ) 1 S 7 TR O £ Ak Ak e 2, R 440 M HE K
i, REWTREARTEIRGE, BESEN L, FFSEL MR, |
NI TR S, T A% L5 AR, AR AN B ]
JEE /NI SRR IR A o, DL EE2A 4N A A 4L 4
JSRBEE D, IR A WA AN T 1, 8 H i e 40 45 4 koD
JHEREA R 24 G 52 PR R2 I Sy, /D
SERIA K, ILE2B; 11 X HE AL AT 45 4 56 2T b
R BLr, TR VEANMOEE B an Kk By stk SRR
%, WHE2C.
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B 1 %3 KREAFEREFRTHA(x100)
Figure 1 The third generation of human Figure 2 Morphological changes of the liver tissue in rats at 2 weeks after

amniotic mesenchymal stem cells (x100) cell transplantation (hematoxylin-eosin staining, x200)

Fei: AR RUERRAA, A1 P P A BRI FFSESRIINKR, BAEA W B b TANRERIAL
Hep B, TE&NA, AR, A v B e, AP SE R IEARIK R, C MIER XTIRA, AFHZR4:
He) SRS T o
i T C Eaximn W G
R 1.75+ _
- P TR kil
1.50
o 1257
® 1.00
0.751
AN A N T 0.501
a1 0.257
GAPDH 0
T KE T o FRILEA

B 3 RT-PCR ZA#MNZARTALRTMAEERKEFR o-FiBERERMNERIE
Figure 3 RT-PCR detection of hepatocyte growth factor and a-smooth muscle protein expression in the liver tissue of rats

BIvE: SEMAILEE:, 40 MR8 i AL i i A= R S R R IA K B =i (P < 0.05), a—FIE LR H R R R IATKP B FRE(P <
0.05); M4, TANMBEAIHAAKEF. o PV E R R ERE 5 1w AL L 72 e A 8 2 1 7 (P < 0.05).
e P . — Ii‘iﬂ?ﬁ,ﬂﬁéﬂé [ P PEE

AEAL T Al 0 B kil
1.5
X
® 1.0
| — 4:
e
— A KT 0.5
— — — o= LA K
— T — — -2l 0

SR A B 1

& 4 Western blot ;51 Z4ARTLALRRATARARE KE F & o-FiBIMEBMFRIX

Figure 4 Western blot detection of hepatocyte growth factor and a-smooth muscle protein expression in the liver tissue of rats
Py SRAZHERES, AR R b T A A 2R IR T R B B K W) B T (P < 0.05), a— T LA 08K T W] & R (P < 0.05);
RS TR AN E K R T a— T WL E 30K 5 150 R 2H A A Bl 3 1 SU(P < 0.05).

a—FEILE

24 Zakrmiet KRBT Ro--FHNLEE AR RE
JFA A A PR T el R ) B e 2 o P LR
PR T HFSE A L YA DK £ 4 R B S A= g iR
B AN, BHE2)E, RT-PCRUAIAS, LA
ALLEH, Tl RS AE AL b I A0 N 2R PR AR R R KT
BT (P < 0.05), ifija— T LR 1 HE R 5 7K 1)
W REE(P < 0.05); AV . 4 fu RS AR 2L 40 AR
PRy a— P LA (D 30 5 1 o AR L 22 S
WEEE X (P<0.05), WHE3.
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25 Z2umieA KA T Ro—-FFIEaRE BiE
J52J#, Western bloti ik f3 50, SEAALLE, T4
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0.05), o~V NLER (ALK I FR#(P < 0.05); 557
41, Tanfur g e KR E A a-PEEA
HIEF AR ZE A &R (P <0.05), W.E4.
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By IR Ia 40 R SR T4 i, e 40 stz
B4t 2 18 B 4 1 4 U0 LB e U0, s T
A AR AT A N A BT R E T
0 i 7 O Sk A B, FLBE AR K, T
ARSI BR IR W IR/ s A e KU s T, LA
WFFC K B G #5 v) E B B KI5 1 B T 4 e, &
WA R SRk Rd. BRS A gih
B T4, hAD-MSCs 41 i b 6 - 4n ks s
Sy AL e ) P20 hAD-MSCs 4 il 75 44 Py 41 g 7%
SRR B . MR L R P,
TG R PRI 3 B B 5 T R (R I P . FH 1 35 4% B2 0T 9 1)
K. WA H 2338 2 BIBF5C KI, hAD-MSCs 7EiR7T
FEERTBG RIR AR 0  h  EA h
HRFEVEH . BT 5 7= A K R B3t A A B
P05, WReS i - PR R A ¢, I N A
JFE A St it T PR SO AR B P, v B0 A T g e
. LA, 552003 P R 40 P e FHF e ot — T B2 40 18
SEED IR N B IR T S SN A
Yo, A5 IR ALSUBI o S0E R I E f  ak
W, THRTANR AR B IR IEAKCT R, it
— SV P U B R

MRGERE/R, BHGE 18, THRBHEA., 85
YRR WRRFE R AN B RIERRIE
XA TR (P < 0.05); BAEG 2, 38, TAiuH
YU TA AR N2 R R BRI 3R A Rt
A TP < 0.05), {HPN —FEAEIEHE XA m(P <
0.05). &5 YhAb Ut W T+ 40 M B b 41 K B 3 g
hAD-MSCs 4 il f% i J5 BH Wl 53, g it 4 A s N A
Wi, B HIE T hAD-MSCs 4h s il (et is 5
FF O B~ S 45495

R LA 2 A AR T A 44k AR AN B 2
LRUEAL R A O IRAT, AR IR RIS fh 5 4 i 2 ALk
A, FHEMRE o FIWLEIE T, SBUFL 4k,
FEIE RIS BT RN IS Ak . AT 0 £ 4 b R i 2
RIEADE, FTEL, o PIENUVE ARE &R, TR
ST R RE o USRS R, TN R At 21K
BUTFZLZY a— T3 WLAR I 3R IE KT B AR 4, 13
hAD-MSCs 4l fitd i 31953 497 FIF £ 23 e JF S DR 40 M £ 3%
1, ARSI R AT e REAN A, IR PR R
JHF 00 0 A K PR 2 i B0 P o 9 s A 1 P A4 i 2 K 1Y)
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MRH T, BAZMADFEDEE, MO SR AT 22 53
Z45), CEARIE AT A o 2L I T A S AR ER
BRI RIS . AR, A K
RIFAE A B R AR A8 T« IR A58 005 B AR i SRR 1
R A A K A P A A 5B R .
A RT-PCR 5 Western blot H AK 5 & 8L, T4
JROR R AL A0 AR P e B 2 e TR A, 3R]
hAD-MSCs 4t fu#% At 4 i A= K 87 g SR A S48
(RAE R0 e 5 A, g s s, b OGE AT
MMLFLetl. LR ARG, IAR-FHL AR
e R, TN R 2R B A AR L IR S 4T 4EfL
FEEE TR, DL RI3E I hAD-MSCs 4l i B AH ] i
S, AR PR AR, AS SR - PR B

Bl +H RS ERET H b8 ERAbZ I F g TR AE
F )0 5 AT Re s FHeg et A )R |

TEZ T A CIAT EI X, R FERA THE.
REE. vt A, TEREAIHE. REE, THKES
IH%. KEE, ot h, THORL, KREFFR,

FzIHZE: PR VR4 S RIATT L& A A A8 X A) 4 0
=,

B, S HEZTLEHNRFHY TR E
R A#tfE, #EFAH SCXK(3£)20050001.

XEBLEE LFHMRAT L CNKI R 2|5 Lk
RAMITIREE,

XBHF: LFEZENDRATINF ERRGIF, &
SARTEABTE.

TEZFERT: F—AVE A AR AIRE 6918 F B IEG R
SEAT A ARIEFTAL, PR REE R . HB(IETHE
MBI )it T BRAE R O B AR o FA4H %,
THZEE.

KB L FHRATLE S AREH BBALE
T HAAR K WL
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