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[ ZE] B/ U5EETE T 400E (mesenchymal stem cell, MSC) BAH i X 21 4k AL ST B R 40 (hepatic stellate cells, HSC)
TEALIIMHIVER] . 773K : Ficoll-Hypaque B 3 %% 8 .00 1k B 200 M Ut B 55 35 12 40 g Ak 4 JRi% SD K L i ] 72 52 T~ 48 2 (bone
marrow mesenchymal stem cell, BM-MSC), H{ 18 H SD KB, il i3 I /N7l o v 59 DU G ARA% (CCL) 8 &, - AT HF£F A5, 7E i
14 JAT B 9 RAERIRYTA , B H & R IR A4 T H R R 6x10° 1> MSC; 5341 9 RAEABTIINT RRA | & R Tk 4
TAE MSCs 15 A JER K DB 9 HOR B VBN IE# X BREA AN 45 T FE Wbk S A SRR K TR, 572k 4 i, B SER T8R4
Fﬁé B A A T A E M IE N R E i (ALT) (K& AR A B BB (AST) (AIBLLZ (TBIL) | A (ALB) KT,
ZEARILIE 8 YR, LI i AT e AT o I ALILEIE A (a-smooth muscle actin,a-SMA) . ¥4 fb2E K B+ Bl
(transformmg growth factor B1, TGF-B1) Al I T 5 H (collagen I , COL T )7EHFLH 2 A 4 58 7 AN IR A TWFGT ; JEAS HE TR AN
B B B0 43 85 HSC,L 326 nm R AN EIE T a-SMA 898 SE YL a7k 55 5F HSC; qRT-PCR Fll Western blot £ il] HSC H' o-
SMA [ TGF-B1 RN F B9 AKF- . ER GBI, i6 7412 MSC MM , L35 ALT AST TBIL /K- FFHZEF (L I
RIEFLEE  ITFLHZ o-SMA [ TGF-B1 il COL I 63k/K ¥ HSC ' a-SMA [ TGF-B1 J:R AR A3 15K 1401 A% . 4518 . 1T 4T 4
& SD KELZE BM-MSC Rk B AIRTT o FF DI AE .3 kot 2T 4R AR BEsids , nTRE S HSC iH A A K,
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Autologous mesenchymal stem cells transplantation protect experimental liver fibrosis rats
from inhibition of hepatic stellate cell activation

Shi Qipeng, Guo Yuanyuan, Zhou Han, Cai Jie, Chen Nian, Li Jun, Zhang Lili*

(Department of Infectious Disease , the First Affiliated Hospital of NJMU, Nanjing 210029, China)

[Abstract] Objective;To investigate the inhibitory effects of mesenchymal stem cells (MSC) on hepatic fibrosis and activation degree of
hepatic stellate cells (HSC) after transplantation. Methods: Ficoll-Hypaque density gradient centrifugation and adherent culture were
performed to separate and purify bone marrow mesenchymal stem cells (BM-MSCs) from 4 months old SD rats. Liver fibrosis model of
SD rats was induced by long-term intraperitoneal injection of low-dose of CCl, for 8 weeks. A total of 18 rats were performed to make
model, since 4 weeks after the modeling process, 9 of them were taken out to receive treatment of 6x10° MSCs for 4 weeks by tail
vein injection, the remains were injected the same volume of saline without MSCs. The normal control group containing 9 rats were
only given the same volume of saline injection for 4 weeks. ALT, AST, TBIL,and ALB levels of serum were determined by automatic
biochemical analyzer every week from the start to the end of research in a total of 8. The localization and expression of alpha-smooth
muscle actin (a-SMA), transforming growth factor beta 1 (TGF-81), and collagen type I (COL-1 ) in liver tissues were analyzed by the
immunohistochemical method. Density gradient centrifugation after situ perfusion and 326 nm of ultraviolet excitation together with o-
SMA immunofluorescence staining were performed to isolate and identify HSC, respectively. The mRNA and protein expression levels
of a-SMA and TGF-B1 in HSC were detected by qRT-PCR and Western blot, respectively. All above experiments were done at the
end of the experiment at 8 weeks. Results: Compared with the model group, ALT, AST,and TBIL levels of serum; fibrosis and
inflammation degree; a-SMA, TGF-B1,and COL I expression levels in liver; the mRNA and protein expression levels of a-SMA and

TGF-B1 in HSC were significantly reduced in the treatment group after MSCs transplantation. Conclusion: Liver fibrosis degree and
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“i# {5 E# (Corresponding author) ,E-mail:lilyzh@njmu.edu.cn
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liver function of SD rat were significantly reduced and improved after BM-MSC transplantation, respectively, which may be related to

its inhibition of the activation level of HSC.
[Keywords] MSC;liver fibrosis ; HSC ; a-SMA ; TGF-B1; COL [

JHF 2T 24 A 2 18 P JFF 0 5 | 194 JH 552 5 P 40 i
HMEEIT Ry B3 BE ORI TR SR A IE Y
AR BEPER) BRI I ZE LSS R 2R A AT 5 R
SE U, I Ak e 2t Je Sl Al ik
BRI G AT A s By 1B T 4k e SR
A 78 AR IR YT I O HE , 2= H AT Ik, IR b
A R A BT AEAL 258, 18] 5857 T 40 (mes-
enchynal stem cell,MSC ) X & ¥ )BT & | F 8038 1
IO A A R W) 2R ARV TP T2 4E L
EHABEREREY,

Sk WA B ] 5 51 40 i (BM-MSC) B A iR T
XF IHFEF AEAL B RIVE T Ko A5 5 I R 40 (hep-
atic stellate cells, HSC) {& b 32 il A ¢ , AR SZ5G L
[l A BM-MSC 22 e #HbKAE A PU S AL Bk (CCLy) 75
UL AEAC R BUA N, 30 2 212 0 i S
HSC 5L S FE AR I 2 2577 % [ W BM-MSC #2 #if
BT SR A H T 4EAIE S HSC IR AZ AR AR G,

[Acta Univ Med Nanjing,2015,35(07) :981-987 |

AT K A1 PRI JE BM-MSC 8 i 41 1 i 520K 40
J i A BT AT A de BB e A1 SEge M

1 ##Fn7E

1.1 ##

fEREIEYE 4 BN 6 1S SD KBl (R atERE
K scsrboly) B E BEE RV A
WEAZIRES Percoll BRI CRIEREN o I
WL & F (a-SMA) HTLAA (Sigma 23 7], 32[E) ,RNA
PRI & RNA S SRIAT & SYBR Green | %¢
JEYR (TaKaRa 23], K% , & FHRIUAG & (FLE
N B ,—Pi: a-SMA  GAPDH HilA (SAB A #,
M), Ak K T BL(TGF-B1) | T % it Ji 8 11
(COL T )HifA (Abcam 24 %], 26 ), —Hi . HiA 48
LR ICEHU 1eG PUR (SAB A W] F i) , AR
AT R IC TR 1gG PR (Jackson 24 H],
K, 51 FEERAFE(E 1),

*1 ZEFHKEE PCRIIMFT
Table 1 Primers sequences of quantitative RT-PCR

EALZEA IWFHI(5—3") BAGREE (°C) FEI RN (bp)
B-actin 3. ACTGGAACGGTGAAGGTGAC 69 169
T AGAGAAGTGGGGTGGCTTTT
TGF-B1 3. AGAAGTCACCCGCGTGCTA 69 69
TF. TGTGTGATGTCTTTGGTTTTGTCA
a-SMA 3. TCCTGACCCTGAAGTATCCGATA 71 72
I GGTGCCAGATCTTTTCCATGTC
12 F#k PHERK BHR KIS (n=9) . #ANSLR R R )R

1.2.1 BM-MSC #4r &5

Z:RESCHR [ 3 4R IRUEERR 4 JRliS SD KR BM-MSC,
28 LDMEM 52355300552 e A 15 ok 3~5 1R
BM-MSC, AR /K F Bk il 1285 R 6x10° 4>/mL 1
MSC IR T e SR AT S 5
122 FFLF AR S & B 54

B 6 JE#% SD KEL 18 H, CCl, S i S5 A fL
RAE# 1.5 ml/kg ITIEIE ST, 2 IR/, FR2E 8
Jil , VRS A AR 2 i), S 4
JAFFIRIATT 0 9 2 SD K BN i 2 i ik v B A5 A
MSC, FflHEM 1 mL/AR, EE R 6x10° 4,1 IR/, &
o5 8 JEZ AL 4 Ik, AR AR K AT 4R
KRR (n=9) ; 75 AEH X REAL (XS T4

W RN SZ ISR R 3R B K RAET 4 H 3R
JPAHAET 3 H IE R X FRLH A KEBET S,
1.2.3 Ao sesem

40 SD R A SEI0E 1 ke, AR Rk
I3 mL, 255 8 JAISSH , FIRBTEE MRS 2.0l rh
3 000 r/min B0 10 min JFHUMLYE, A shA LR
SR 1L v TR R PR R I L B g (ALT) R T4 R
TRBFEELFLEF(AST) B AHZTZE (TBIL) . H & H (ALB)
S8
1.2.4 MFRELALRFHE

HE Masson {0, SZHRZL 5 AR FE45 2H K s
BRI 28 A7 350 64T HE Masson Je (%, g 7354
TFUEL, a-SMA TGF-B1,COL I Fuie el fk2r e fa,
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A7) e S 28 7K 0.3%H,0, HEEALFE 10~20 min,
EUbEfThR e R, B, B R S —$T a-SMA
(1:2 000 F7iF&) TGF-B1(1:800 Fi®E) .COL I (1:50
Fike) ,PBS WUk, Pl E , 4 DAB (0, AR R
e KUE, oAk, Ak K B AR AR,
12.5 HSC &A% %

SEIZ TR FEA R, GRS RSk
(4T =R RERRRE 5. 008415 HSC, LA 4
10° 4~/mL 2 BT 24 LA, 300 wL/AL, Fifs %1
EFUOLRMEE T 326 nm LYMEME  WEHHE,

2 H-DMEM 58 &35 52 i35 3% 7 d J5 ,HSC 7
AL, 48 FITC FRicH) o-SMA iR =R E 1 h,
0.5 pg/mL DAPI(PBS Bt il )& Y% )5 , 9t i 4k
BN WEE a-SMA | DAPIT e 56 't UL {6 25 3L
1.2.6 HSC ¥ a-SMA TGF-B1 mRNA #7]

KH SYBR Green 2 CHRESERT6 G E 72 PCR
(quantitative real-time PCR, qRT-PCR) K0 . HSC $2
S 57 BP0 5 RNA, D (260 nm)/D (280 nm)
5 RNA #EE | LA 800 ng RNA %4554 ¢DNA
LA 1 pL eDNA NHEAHRAT qRT-PCR, LA a-SMA |
TGF-B1 H: P 1Y mRNA EihKF . SRR 10
pL,PCR % 454 :95°C 30 ;95°C 5 5,60°C 30 s,
40 MFEIR, LA B-actin /R NS EEH 279 J5 3k o0 Hr
SERAE X R A, ARG A 3 AR ALECTE
18, F:4H 4 HRHRL,

1.2.7 HSC ¥ o-SMA . TGF-B1 & & #&m)

K H Western blot #:0 , H 45 E2 AR PEAL FRAY
HSC SR 4 BE UK )E , -8 2 PVDF i, H 5%
IR AR IR B 2 h, —PT (a-SMA 1:500,
TGF-B1 1:500, GAPDH 1:2 000)4°CHEE , 517K ; Bk

i EALYERRIC ) —HT(1:5 000) = HEFE 1 h, ECL
g RO RS
R RS
BT *IRIT A
2 000 = EHEXTIEA 4 000 - [EHE XA
1 500 3 0007
\;;1 000 SQ 0001
& 500 =
= 21 0001
= T 0 i .
500/ B EEEE E E g gy :
—_— N o+ o =~ o 1000 — & 0"+ w0~
R ERERERR FERFEFERKEER

13 %itssE

SERDIEIEL £ AREZ (X £ 5)FoR, IRMIESSY
A B 255519 3 1] LA e 230 SPSS22.0 i
I 2000, WALE T 22005 I 2 AT,
AR IEZS 53 A0 8807 25 A5 55 B9 4 18] FL B Kruskal
Wallis BRAIGE P < 0.05 W2EFH G5 L,

2 5 R

2.1 SD KR BM-MSC #4 & ¥k %7

BB b T R A A A S N B R A A LS MSC
TEANMEIG E MBS EAFE 25, H Ficoll-Hypaque %
JEE A B 0o 1 0 B A B 1) B A A0 L 2 B B
R G ALAR AT E LG {1 BM-MSC,,

s 3 RIFUR R BUEAS S A E; 55 7 KE
i MSC #% , 10 5T K, BM-MSC 2274 |
MRARANM , IR AR K A HED ) S A —

2.2 SD K AAThaedatrm g 25 R

H 3l A A i ARz 45 5 W . A AR 4 FRIR
J7J5 , JAYTHL ALT AST TBIL b Ik TALAIZ | 25
GEAt2E b IR T AL SRR ALT 7655 4 .8 JH A 48
2 $ZE R (P <0.05,P < 0.01);AST 7655 4 7.8 A
Giit225% (P <0.05,P<0.05,P < 0.01);TBIL 7£
%678 AL F#ER (P<0.05,P<001,P<
0.01), #4 ALB fEgtit B2 7 (E 1),
23 SD XRAMALInkR &

23.1 HE %&

BEAYZH KB IEY) 7 85 F o 1E % /N4
FABEEIR | (B /NI B HH S, 388 A B 21 4 21 U5
AT WS R AP EAIREIRE IR T AT AR 2 G AR
IR, M ATE B N TC ] S ARRE AR , 1R

X RRZH /N ZER IR R, A T BT 43 RAES )
(El2),
- BAIZ - RAIZ
* BTl R erag |
15 = IEFAERA 40- = IEH O IR

= =
10
EEEEEEEE oL— :
— N 0 <t & >~ o = B BT T B BT W B2
T RBEFFERFER %EE;EQ:E
FRERBRER

5 4 R TAUIT M FE R IKE AT MSC, AL 1~4 8 (n=8) , 55 5~6 JH (n=7) , 5 7 JH (n=6) , 55 8 JH (n=5) ; P 415 1~2 JH (n=9),
45 38 (n=7) 5 4~8 i (n=6) ; IEH X IRALEE 1~8 Ji (n=4) . SATFALILER, P < 0.05,""P < 0.01,
E1 SD KR MmFEAFIhEEMRXIEIRME

Figure 1 Determination of serum liver function related indicators in SD rats
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Figure 2 Liver slices HE staining in SD rats

232 Masson £ &

Masson 4 {045 112401 A Image-Pro plus # {4
T, SR RIGI T ALE IR A ] AR TR
VLRI T AT AR AR R R 21 5% (1] 3)

232 o-SMA.COL I TGF-B1 % iafs &

FERIZH A BURFIE T F 88 s 4 i HE 31 25
L, BN B I BN (B 27 204 A A 2 5 3R
ik COL I, £ e LMl 3235 TGF-B1, S Mk
ik a-SMA, RITAITREHE T IEH LT e 80
NI, AT 4t 2020 COL T 6 IR50 iR 4 W
WA, T 4EH LN TCF-B1 Rkt /b | e 21 1
IR, SEEFRE «-SMA BRI RIZH B S/ | 1E %t
TRAFR AR IEFR SRS, /NS5 T /N
W] JCIH R 2R AERRIE I, JEPH 2 COL T 33k, 2744
ZUNMPEATC TCF-B1 3Kk, AN RKIKN a-SMA
(K3),

2.4 SD X & HSC #IAKL T

Sy B EIRY HSC HeAh 5 37 V& T 326 nm 484
SRR, A0 A K AR T R IS s 553524 7 d
J& HSC &1k, a-SMA Sy ue e 2 M, 2 Bk
PR 2% T S BRI 0k HSC(E 4).,
2.5 HSC P a-SMA TGF-B1 mRNA #=%& & £ ik

qRT-PCR F il 7 . JRY7 4 a-SMA [ TGF-
B1.COL I mRNA MRk AL THIAZA (P <
0.01) ; Western blot 5 7R ;. /Y74 HSC i g
a-SMA \TGF-B1 A8 1 ik & I WA AR (P <
0.01,[& 5), $/RifyT AL R FR Ik MSC A5 , HSC
i a-SMA  TGF-B1 mRNA I [ 1Y F ik B pi i 2
W A, HSC 5 AL FERE 32 4]

KI5

MSC A Sy J Joi -+ 40 i i) — b4 A7 A 52 1 Al
Z PRI VERE , BA SBE Y PR S AN SRy

WVEFEDIRES T MSC AT A2 ] 434k | Z A4 i PR |
VAT IOAEE | OIS R AL A R S R R e E sz A
21 XA MSC FEVR YT I B )iz ™, 4t
YA JE MSC i 2 K iz 2 — ,MSC 434 1Y
St PR - Rt T e S R A L BRI SRR N K
S 20 LA SR SRR AR O R R R
JiR BRI 7 R AL AL LSV ER B | BT H2F 2 fk
PRI S 24 B S B, 5 R — ARSI A
RSN R BTEFAE 23 L, MSC 23812 25 AR YT
YRR 5., Ham 2 88 R R A Y 24tk 3 8 iE
N7 9 A5 S P I B 98 SR B Ry AT fT ST 4T 4 b
GYIANTT HEAL ) ARSCES [ SR 4 S R RD S5
& MSC & EE# KRS AEIRYT CCL 5 AF 41k K
B, e K EIFTRedetn . FFEF e e i 2
HSC 16 kK, it —25 58 MSC BHIBTF£F 4 fht
BIVE A S AE R

SRR R L2 MSC B HLIAYT 5 I IF£F 44k K
FUMLYE ALT AST TBIL 7KF- R F&HH &, 28] MSC #
FRYT G DI RE I R 3 X T MSC BAHIRYT IS fig
U AR A B ALB G877, W58 # WS A — A B
FEH NN MSC BAHIRYT 5 RS B ALB BE ) i 42
1515 MSC [ T 240 M A 240 B o fh A O (R A w5
HON IR A A AEAR SR Y MSC AR T
J& 4 JEW, RMELRIFIE ALB & RaE S W ol
ARSI A R IR T 2 IE 98 RE TR B B TR A4 B I
WA, PTREE MSC 38 A f e o] o i) e M 4 e 5
R AR R IR G INT 98 DR R s S5 & ML il
AHIE, MSC 7]i75% T 4HM R A2 48 IRAS Th it 4R
A Th2 FeALM S22 R 40 i o b F AT+ 15 =
HABETR SZ I B M) NK 20 B e v 7
X HLA-1 I8 BRI A4 40 2 7E AR 0, S £
Al F TNF-o , IFN-y [ IL-6 B B mde R T 1L-
4 TL-10 RS FFLT AL e i 18 M40 5 | 2 1Y
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Masson L8,
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B IEH IR
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0251
0.201
&z 015
%
%Ll 0.10[—
E ﬂ ok
0.05 n
H
|
SR a-SMA

COLT TGF-B1

SR L, © P < 0.01; 5IRYTHELEL, #P < 0.01(n=3),
3 SD ARAFREYIH Masson(x100) 71 a-SMA ,COL I \.TGF-B1 &AL 5 (x400 )&
Figure 3 Masson(x100) and immunohistochemical (x400) staining of «-SMA ,COL I ,TGF-B1 in SD rats

JHFSIZ J5T P9 200 M A1 35 oot B AR T 38, A oD R o
LM Disse [HPBRIY HSC 774, JHIEAZ 4015 , HSC
T 543 WA [ 43 WA A A SRS - ) L T 4 440 i 4y
1k, TEAEIHSC 38 5E R4 40 3 50 40 1k i R 24 3

i, 52 G R 0 Ak A R 1) o T 0 B ™
XA B, HR R ) 20 B /NS S5 7 32 46 Xk
s BRVE DURU R AT 4T 4L ; o-SMA [ TGF-B1
A HSC i f iy S MU IR -, 364k By HSC
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A HSC §537 7 d(xlO) ;B HSC 15 326 nm 4G (x100) ;C: HSC 1AL B335 a-SMA (x400)

E 4 SD AR HSCIEFRERE
Figure 4 Identification and morphology of HSC cultured in vitro

A B D\ C
A
6r AP g P 307 O il
O RO S o "
= 51 Rl SMA 2.5F - Ryl
= ik B —— B A L
Sar B i AL S - 200 A
< el =
é 2r Rk gy . ~]I, 1.0
2 ol s
. -y
0 W -GAPDH 0
a-SMA TGF-B1 a-SMA TGF-B1

A:HSC ' «-SMA  TGFB1 mRNA HIR A K- (8 Ji), SRR LA, **P < 0.01; 5IAIFAH LE ,*P < 0.05,%P < 0.01(n=4);B: HSC a-
SMA TGF-B1 FYZE FIZ%k & ,GAPDH 1E N2 (8 J&) ; C: il Image] HX14%F Western blot 25 AE K BE RAL AT, FEHEFREE R 3 IRBUAMH, M

IR, P < 0.01; S51AIPA LA, #P < 0.01(n=3),

B 5 SD X HSC # a-SMA TGF-B1 mRNAFE B RIAKFHIL
Figure 5 o-SMA,TGF-$1 mRNA and protein expression changes of HSC in SD rats

mRIE o-SMA 5 H [q 5515 k4 g g1 A e,
TGF-B1 # A A2 i 2T 4k AL T 1 i 3 5 40 it 1A
T, FEIEHE AR SRA AR, HSC FEF 4R b 72
HRE G 5 T IR K Rk TGF-B1 IR i TGF-B/
Smad {5 5@ AEH T A &, MR R |
IS S S A s T AR FEAR S G 2 2 A5
o R BRI AU LT AL TR S o-SMA TGF-
B1.COL I Fik /K-35 AR, 55 Tanimoto 21
N MSC 5557 5 1697 S e b/ BUFEF 4R AL T 58 25
AL, UL, M e 30T BB MSC B At JF HSC
TEACRRBEWUICA OC , 32 TORTRAT B HSC 77
RNA R (ARIE T, SRS P RiRIT 4l HSC
1 a-SMA TGF-B1 mRNA FI#E [ AY 2635 /K F 551
THRIAIZ R HSC i fLFE BEAE MSC #4532 3
], UESE T RIRHEI A PR AT AT ST
BM-MSC 5 &7 L i T LR 40 & (1X2) A 4h 3t
BEFE A 1X2 1), Parekkadan Z¢2ff BM-
MSC 5 UM HSC L RIK R, K3 BM-
MSC 4340 TL-10 A1 TNF 7] W3[5l 40 46 HSC 3458 K&

S TR & 1, 43 Y 4l A 4K TR F (hepatocyte
growth factor, HGF) W] fi& fiff & ¥ fL 1Y) HSC P 1=,
Kim SE2/H MSC 554k HGF 19 i 95 75 3L [8 51 41
JE BRI LR AL R, &3 K RN IF41 4]
F e H Ak e {4 i 7R H desmin AT a-SMA 3
ACEIEAG, =N MSC 5 235 19 HGF RE W% 710 1
HSC &4k, [F] 3 Fiore %5 H % YL J5 51 4 38 1GF-1
) MSC B A i Y7 I 4F 4 Ak /N R4S 2 RIEs 8
Wang %5 PG AMSC 205 9 HGF i i LX2
H1 TLR4/NF-kB {5 538 0 il LX2 3% 58 F1 36 4L
Chen 251\ MSC 7] 3 2 3 I 25 55 43 Wb 1) 5 =X
25 Notch 15518 M HSC 354k, A S8 % AT ME
g BRI ST A5 4 I R AT T ARG B ) B0 IE , L
FEARBUIFE H () HSC #5417 RNA FIEE FIRRE 50 #T
5 AL SIS WM LU AR T HA U IR T 1 2
R

25 L BTk, MSC B IR YT I fi i 25 o5 AT 41 4k
A KB B RS E , 3060 T 27 41k 98 A, LML AT
fie 5 MSC il il HSC i fbA ¢, FRATTRF
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